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FRIDAY,  NOVEMBER  20,  1874.       [K0.IU8.  VouXXIH. 


PEOCEEDIHOS    OP    THE    SOCIETT. 


POLLITTIOV  OF  BIVEB8. 

The  Comicil  have  determined  to  hold  a  Con- 
foenoe  on  Thursday,  December  10th,  at  3  p.m., 
*^  On  ihe  steps  to  be  taken  to  ensure  prompt  and 
efficiait  measures  for  preventing  the  pollution  of 
rxTCTO."  The  Bight  Hon.  Lyon  Playfair,  O.B., 
JLP.,  P.E.S.,  IiL.D.,  has  consented  to  x^^eside. 


ICOVOMICAL  TJBE  07  FUEL. 
A  meeting  of  this  Committee  was  held  on 
Korember  14,  at  the  International  Exhibition 
Buildings.  Present : — ^Major-General  P.  Eardley- 
Wihoot,  B.A,  P.ILS.  (in  the  chair),  P.  J.  Bram- 
well,  P.B.S.,  Capt.  B.  A  E.  Scott,  R.N.,  Rev. 
Azthur  Bigg,  with  P.  Le  Nere  Poster  (secretary). 

JIBST  0BDDIAB7  XSSTinO. 

Wednesday,  November  18th,  1874;  Wm.  Hawbs, 
F.Q.B.,  Vice-President  of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
el^ctioa  as  members  of  the  Society : — 

AbmII,  W.  T.,  Eastern  Telegraph  Company,  66,  Old 

Bniad-street,  KC. 
Axis,  Alexander,  28,  Clifton-gardenB,  Maida-vale,  W. 
Badger,  Bev.  George  Percy,  LL.D.,  21,  Leamingtoui 

load-Tillas,  W.  ^ . . : 

Baker,  Sir  Samuel,  19,  Seymour-street,  W, 
Biker,  William,  23,  Lansmere-terrace,  Yiotoria-park,  E. 
Baznard,  Alfred,  Upper  King^street,  Norwich. 
Bead^  Charlea  M.,  Hartford,  Connecticut,  United  States, 

America. 
B«Hfoy,  Mark  Hanbnry,  South  Lambeth-road,  &W. 
Bdl,   Asohel   Pilkington,    The     Vicarage,    Sowerby- 
Bdi,  Andrew,  44,  Gloooester-road,  N.W. 

Indge,  Yorkslure. 
BoBKj,  Henry  A.,  M.P.,  Preston-hall,  Aylesford. 
Cuew,  R.  Roiaell,  Carpenders-park,  Watford. 
Caazk,  Frank  William,  52,  Amhurat-road,  Hackney,  £. 
Gobbett,  Himry,  Jun.,  29,  Sackville-street,  W. 
Coffin,  Dr.  Charles  Bead,  94,  Cornwall-gardens,  South 

Kensington,  8.  W. 
Coles,  F.,  Bethnal-green  Museum,  E. 
G^ps,  Edward,  London  Brighton   and  South  Coast 

Bailway,  Electric  Telegraph  Department,  London- 

ondge,  8.E. 
CttilzllB,  E.  T.,  Handforth,  Cheshire. 
Cozrey,   Rer.  B.   A.,  Whittington-college,  Highgate- 

hfll,N. 
Daridson,  J.,  59,  Beddiffe-gaidena,  S.W. 
Daiis,  Herbert  Hall,  110,  Cannon-street,  E.C.,  and  56, 

Gxeaham-park,  Brixton,  S.W. 
Defries,  Henry,  50,  TsTistock-square,  W.C. 


Duokham,  H.  A.  F.,  12,  Ozney-yillas,  St  John's-road, 

Upper  HoUoway,  N. 
Edmonds,  John  Thomas,  Cwmavon-house,  near  Ponty- 

pool,  Monmouthshire. 
Elkington,  George,  Jan.,  95,  Cannon-street,  E.C. 
Emmanuel,  Morris,  Portomouth. 
FaareU,  Martin  James,  Wexford. 
Poster,  Alfred  P.,  M.A.,  Ph.D.,  3,  Lower  Saekville- 

street,  Dublin. 
Gawler,  Colonel  John  Cox,  Tower  of  London,  E.C 
G^rson,  Isidore,  5,  Hathbone-^ace,  W. 
Gilder,   Sherrington   A.    E.,  M.D.,  Mon^Uier-villa, 

Torquay,  Devonshire,  and  Brisbane,  Queensland. 
GK>och,     William   Frederick,    Wargrave,    Newton-le- 

WUlowB,  Lancashire. 
Gordon,  William,  M.P.,  11,  Leinster-tezxaoe,  W. 
Graves,  James,  Anglo-American  Telegraph  Company, 

Yalentia  Station,  Ireland. 
Harley,  Colonel,  Junior  United  Service  Club,  S.W. 
Harris,  Alfred  EUis,  130  and  186,  Mile-end-road,  E. 
Hearson,  C.  E^  care  of  J.   T.   Constantine,  Lodgate- 

circus,  E.C. 
Howard,  Joseph  J.  P.,  The  Green,  Tottenham. 
Hunt,  Edwin,  Lea-brook,  Wednesbnry. 
Hutchinson,  Consul  Thomas  J.,  Chimoo-oottage,  IMQll- 

bill,  N.W. 
Huxley,  Charles   Bodney,  M.B.C.S.L.,  1,  Gloucester- 

J  lace,  Portman-square,  W. 
yll.  Lieutenant  H.,  R.E.,  2,  Morpeth-  terrace,  S.W., 
and  Postal  Telegraph  Office,  101,  Cannon-street,  E.C. 

Leiteier,  Dr.  G.  W.,  22,  Aberdeen-place,  Maida-vale, 
N.W. 

Lord;  Edward,  Canal-street  Works,  Todmorden. 

Mclsack,  James,  Alma-villa,    Station-road,    Bazkingy 
Essex. 

MarshaU,  James,  Britannia  Iron  Werks,  Gainsborough. 

Morton,     Bobort,     J^tockton-on-Tees,     and    Alliance 
Chambarft  Boroiialu.B.E. 

H&Coit-,  ^ch&rd,  l^Spbd*squar&  W. 

OB^B^rEdwin,  iS^atal  Land  and  Cobnisation Company, 

' '  4l,  ^timdn^^o-Btreet,  E.C. 

Of«Bi]^;Samuei';^  Whitefriars-street,  E.C. 

IPa^^i'^Xezander,^,  Storey's-gate  S.W. 

Paj4e.  WilUfrm;  TCfeXeep,  Forest-hill,  S.E. 

Plugpf,«lclC6fi3K.M:P.,  Northampton. 

•Po'^roU;  BAn7,*B.A.,  Glass  Works,  Whitefriars,  BXl 

'Rawlins,  John,  The  Birches,  Saltley,  near  Birmingham. 

Reid,  H.  G.,  Newlands,  Middlesborough. 

Reynolds,  Edward,  Messrs.  Vickers,  Sons  and  Co.,  River 
Don  Works,  Sheffield. 

Robertson,  Donald,  5,  Great  Winchester-street-build- 
ings, E.C. 

Rowatt,    Thomas,    Radsworth-street,    Baldwin-streety 
City-road,  E.C. 

Schroder,  Frederick  H.,  Old  Swan-chambers,  London- 
bridge,  E.C. 

Scovell,  Edward,  86,  Ladbroke-grove,  W. 

Sherriflf,  Miss  Emily,  18,  Cadogan-plaoe,  S.W. 

Smith,  Henry,  5,  Ivy-lane,  Patemoeter-row,  B.C. 

Smart,  Alfred,  Crosby-house,  95,  Bishopsgate-street,  B.C. 

Spagnoletti,  C.  E.,  Great  Western  Railway,  Paddiiigton, 
W .,  and  Sussex-house,  Slough. 

Sparkes,  J.,  The  Lawn,  39,  South  Lambeth-road,  S.E. 

Thomas,  Joseph  Lee,  16,  Holland-road,  W. 

Thorpe,  George,  21,  Eastcheap,  E.C. 

Williams,  G.  C.,  92,  New  Bond-street>  W. 
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In  tlie  absence  of  the  Oiiairman  of  Coimeil, 
who  was  uaiavoidabl)^  detained  by  offieial  duties  in 
connection  with  the  artilleiy  experiments  at 
Eft«tboame,  tbe  Secritaey  read  the  following 

ADDRESS, 

At  the  commencement  of  the  121st  Session  of 
this  iHociety  it  devolvM  npon  me  once  more  to  lay 
before  you  a  few  remarks  in  connection  with  its 
work,  in  reference  to  the  Sossioii  lately  ended,  and 
to  that  on  whioh  w©  are  now  entering. 

The  pa^s  of  the  Journal  bear  testimony  to  the 
manifold  operations  of  the  Society,  while  the  very 
large  attendanceB  at  all  meetings,  whether  lee- 
turesj  the  readings  and  discuseing  of  papers,  or 
fipeciat  Sections,  testify  to  the  interest  excited  by 
them.  It  is  the  cndeavonr  of  the  Council  to 
extend  that  interest  by  invitinpr  attention  to  those 
legitimate  subjects  of  diBcuRsion  which  are  inti' 
mately  connected  with  our  natioDiil  progress* 

It  has  been  cuRtomary  on  these  occasionB  to 
record  the  looses  which  the  Society  has  sustained 
dujing  the  past  year  by  death  amongst  its  mem- 
bers. We  have  this  year  to  lament  the  losa  of  an 
iinngnally  large  nimibt^r  of  those  who  have  taken 
u  lively  interest  in  the  8oci*%*s  work,  Jtnd  dooo 
much  to  aid  the  advancement  of  industry  and 
commerce.  It  would  occupy  too  muoh  of  the  time 
of  the  meeting  to  enter  on  any  detailed  statement 
of  the  varied  services  which  they  have  rendered, 
and  this  is  the  less  necessary,  as  obituary  notices  of 
them  have  already  appeai-ed  in  the  Society^' a  »/o?frttfj/, 
fthe  names,  however,  of  «aeh  men  as  the  folloT^ing 

'  camnot  be  passed  over  in  silence :— Thos*  Bimng, 
M,P»,  nominated  by  the  Society  as  one  of  the 
OommiMionera  for  conducting  the  International 
Bxhihdtion  of  1802  ;  Sir  Charles  Fox,  the  con- 
Btruetor  of  the  huildinef  for  the  Exhibition  of  the 
Industry  of  AH  Nations  in  1851 ;  Sir  Wm.  Fair* 
bttim,  to  whoso  exertions,  in  combiuation  with  the 
late  Robt,  Stephenson^  we  aro  indebted  for  the 
©rwtion  of  the  tubulur  structure  known  as  the 
Britannia-bridge,  spaiming  tte.Mcnai  Strait's  {  Sir 
John  EeJiniet  who  assisted  It^  Joilfei:  it  c?ret'ting  the 
first  iron  bridge  over  the  Thtffties  at  BoTtthwafik/and , 

'  who,  siiccoeding  his  father,  broHg^t  (o  comjJfeUop- 
the  present  London-bridge;  Wnt 'Ftlklfii^^k^^' 
Ha^r  of  Kottinghain  in  1851  Tt!rit:iiiFV5\lliM^.^id 
to  H.M.  Comnu.ssioners  for^fcW,  Ejthibjfiufi,  itnd 
who  subsequently  gave  to  the-WjiHdu;hikf?)tj^  tV 
rise  and  devi4(>pment  of  the'la<!e  mdu;^^'  the 
staple  tnide  of  thHt  town  ;  Owen  Jones,  whose  'i^l^ill 
m  a  decorative  artist  lent  ao  great  a  charra  and  gave 
such  aerial  efl'ect  to  the  interior  of  the  E^thibition 
building  of  1851  ;  Sii-  Wui.  Bodkin,  late  Assist^iut- 
Judge,  ever  active  in  the  interest  of  the  Soeioty 
and  the  promotion  of  its  welfares  ;  Dr*  Neil  Amott, 
F- U.S.,  whose  name  ivill  always  be  asso<;iated  with 
the  promotion  of  science  and  its  applications  to 
iho  homes  i>f  the  people  ;  C.  W.  Ebomll,  the  active 

^  manager  of  the  Bouth  Eastern  Railway  t  T,  N,  E* 

'  HorsoDi  who^e  position  as  a  chemist  is  well  known* 
To  the  forei^ning  must  now  be  added  the  name  of 
Giovanni  Frarjohi,  the  well-known  artist  in  electro- 
type, and  Arcbibalii  Campbell,  M  J>.,  whoee  con- 
nection with  the?  Hon,  East  India  Company, 
and  whose  tntitAate  knowledge  of  the  products 
and  internal  rt^sourees  of  India,  rendered  his  ser- 
I  on  our  Indian  Committee  so  valuable.    As  no 


obituary  notices  of  theie  two  gentlemt^n 
appeared  in  the  Journal^  it  twH  be  righ 
should  state  some  of  their  claims  to  reco. 
the  part  of  this  ScK^iety. 

Frsjiehi  was  a  native  of  Lucca,  in  Ti: 
settled  in  this  country  nearly  forty  years 
1846  he  was  rewardt>d  by  this  Society  for 
duction  of  vmtM  in  fietile  ivofy.  He  was  1 
person  in  this  country  that  cast  from 
composition  motildsj  and  he  carried  hii  pp 
a  high  state  of  perfection  a  year  or  two  lal 
perfected  the  means  of  casting  from  the  n 
moulds  without  scrims,  and  thus  laid  the  i 
tion  for  the  production  of  the  elaborate 
depomts  richly  undercut  and  in  reli< 
which  he  afterwardtj  became  so  celebrated, 
of  the  chief  works  of  art  reprodueod  by 
eicctrotype  are  the  large  bronue  «oek( 
flagfltafts  in  the  Piazza  of  St.  Mark,  ^ 
statuettes  of  our  Baviour  and  St.  John,  ff 
original^  in  the  Cathedral  of  Pisa ;  also  tl 
of  gjitess  one  kiiiiwn  us  the  Porta,  dl  San  Ea 
the  Cathedral  of  Pisa,  and  the  other  the  G 
Gates^  from  the  Baptistry  of  Florence.  Tb 
of  the  royal  plate  from  tlie  Tower  of  Lone 
also  reproduced,  in<:ludiug  the  baptismal  f< 
royal  wine  fountain,  and  sceptre  of  Ann  j 
The  royal  plat<i  from  Windsor  CtLstle  -% 
prcduced,  and  also  works  of  art  from  Know] 
belonging  to  the  Earl  De  la  Warr ;  bt^sidea< 
number  of  other  productions  to  be  seen. 
South  Kensington  Museum.  Hi«  ciwts  m, 
are  unrivalled ;  two  of  the  speeim^ts  ai*^ 
South  Kensingt^jn  Museum,  and  eonsiBt  i 
production  of  the  pulpits  from  the  Cathd 
Pisa  and  Florence. 

Dr.  Campbell  was  one  of  tlie  Cal 
of  Islay,  and  entered  the  service  of  til 
India  Company.  He  had,  it  is  beliera^ 
employed  in  the  Nepaul  mission  wH 
Bryan  Hodgson,  and  was,  soon  after  ii 
mation,  put  in  charge  of  Barjecling,  and 
English  invalid  soldiers,  CamplK-ll  was  oni 
many  who,  by  administrative  genius,  bttf 
up  our  empire  in  India.  The  naiuea  of  4 
those  who  Lad  the  good  f  oiiune  to  rule  { 
fpiesidoncios  and  kingdome  are  popular  and 
ital,  but  there  are  other  benefactors, , 
services,  like  those  of  Arcliibald  Camplwll,  i 
known  to  their  colleagues,  though  lung  tt 
in  the  memories  of  grat<*ful  natives,  1 
offered  less  promise  than  Barjeeling — a  fi 
gidows  perched  among  the  rocks,  in  aigW 
mightiest  snow -covered  mountains  of  tlwi 
with  a  poisonou!^  jwiglo  at  foot,  and  a  poj 
and  neighbourhood  of  low  savages — such  W 
matcriuU,  Close  at  hand  was  the  treti 
Hajah  of  Sikkim,  and  his  hostile  Be  wan* 

Under  Campbell's  cnm  the  natives  ' 
labourers,  and  learned  new  and  useful  at 
others  fliicked  in  to  form  a  population*  an 
tht^ni  he  raised  a  native  army  and  police,  efl 
eally  paid  from  the  scanty  revenue  he  ^ 
This  obscure  place  beciaue  the  summer  resid 
the  govenorsi  of  Bengal,  and  might  have  1 
a  plcaaurc  town  like  Simla. 

Its   governor  (Superintendent    he  was 
called),  wftfl,   however,  indefatigable  in  IS 
permanent  resources,  find  of  eour»e  many 
many  chances  favoured  him,    Ih-,  HookQ 
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President  of  the  Boyal  Society,  haying  ensagcd  in 
ft  botanical  expedition,  was  by  Dr.  CampbeU  con- 
ducted mto  Siludm,  but  both  were  imprisoned  by 
the  Dewan,  glad  to  get  hold  of  his  great  enemy. 
Hooker  wa«  nicedily  released,  but  C^pbell  was 
longer  detainea,  and  bore  the  marks  of  injury  to  his 
death.  Ss  followers  in  Darjeeling  moved  to  his 
zvKsue,  and  on  his  release  he  invaded  Sikkim,  but 
unsucoesafully.  The  Government  of  India,  how- 
ever, sent  a  force  to  demand  reparation,  and  such 
a  oeeoon  of  territory  was  obtained  that  Darjeeling 
became  the  capital  of  a  district  of  2,000  square 
mOes. 

At  a  latter  date  Dr.  Hooker  took  an  active 
interest  in  introducing  the  cinchona  plant  into 
Daijoelin^^,  and  it  is  now  a  great  means  of  revenue. 
GsmpbelL  bad,  however,  at  the  earliest  moment  when 
it  was  proposed  to  introduce  tea  culture  into  India, 
appreciated  its  fuU  importance.  He  fostered  the 
cxpoimcnts  at  Darj^ling,  and  in  the  end  he 
cr»ted  an  industry  which  has  been  successful, 
and  the  products  of  which  have  made  a  name  even 
in  this  market.  The  labourers  have  been  supplied 
from  the  neglected  tribes,  which  under  the  Superin- 
tendent's training,  have  become  useful  and  loyal 
subjects. 

^  Many  of  the  results  have  of  course  occurred 
since  Campbell's  departure,  but  he  must  ever  be 
regarded  in  Darjeeling  as  its  real  founder.  Thus, 
the  Terai,  in  whose  jungle  miserable  savages 
crouched,  and  to  pass  through  which  was  even  a 
danger  to  the  English  traveUer  on  his  way  to  the 
healthful  hills,  has  now  been  largely  reclaimed, 
and  there  can  be  no  doubt  that  the  Terai  portions 
of  the  later-annexed  Bhootra  district  will  become 
granaries  of  food  for  thousands.  Dr.  Campbell, 
tagvr  to  promote  every  useful  endeavour,  took  an 
actiTe  part  in  promoting  cotton  cultivation  in  the 
Tend,  from  which  he  always  had  great  hopes. 

He  was  a  constant  advocate  oi  hill  colonisation 
in  India,  and  when  the  Minister  in  1857  stated  in 
the  House  of  Commons  the  futility  of  such  hopes — 
as  there  was  not  an  acre  of  land  avimable 
for  cultivation  in  the  hill  regions — his  strong 
testimony  against  the  assertions  has  been  con- 
firmed by  numerous  proofs.  In  fact,  if  Dar- 
jeeling woie  tested  as  an  Australian  colony  it  would 
weQ^  bear  the  examination  of  its  short  history. 
In  regions  as  healthy  as  those  at  home,  and  pro- 
ducing the  same  frmts  and  grain,  not  only  do  the 
tnralids  of  Calcutta  find  new  Uf  e,  but  manv  English- 
mra  are  now  successfully  engaged  in  the  plantations 
of  tea  and  cinchona,  and  in  various  industrial  occu- 
patiocis.  During  the  mutiny  the  little  community 
of  Daijeeling  h3d  its  own.  It  is  now  a  rival  to 
the  group  of  English  plantations  which  stud 
Assam  and  Cachar,  and  to  those  which  are  rising 
among  the  gorges  of  the  western  Himalayas. 

One  great  object  of  the  Superintendent  was  to 
obtain  access  to  Darjeeling.  He  never  desisted 
until  he  had  got  a  (air  road  over  the  four  hundred 
miles  from  Calcutta  to  its  hill  town.  From  1858 
unto  his  death  he  never  paused  in  demanding  rail- 
way communication,  so  that  within  a  day  the  sick 
soldier  or  merchant  of  Calcutta  might  reach  the 
regions  of  health.  The  famine  favoured  him  at 
logth,  and  before  his  death  he  had  the  satisfaction 
of  knowing  that  the  construction  of  the  railway  is 
MCored. 

Another  main  purpose  of  Dr.  Campbell  was  to 


pass  the  barrier  interposed  first  by  the  Bajah  fo 
Sikkim,  and  beyond  him  by  the  Chinese  manda- 
rins, to  the  free  passac^e  of  merchants  and  goods 
into  Tibet,  the  frontier  of  which  was  for  years 
within  Hs  view.  He  created  what  was  a  consider- 
able foreign  trade  for  Darjeeling,  and  he  agitated 
imtil  he  made  a  real  impression  upon  the  Cfovem- 
ment  of  India. 

On  his  return  home,  ^rfter  so  many  years'  services, 
he  felt  the  devotion  of  an  Indian  servant  towards 
the  country  and  people  among  whom  the  best  years 
of  his  life  had  been  spent,  and  to  whom  his  labours 
were  unremittingly  devoted.  His  efforts  were 
prompted  by  no  hope  of  honour  or  reward,  for  be  it 
said,  to  the  shame  of  our  administrators,  that  neither 
then,  nor  at  any  after  time,  was  any  honorary  dis- 
tinction or  post  of  emolument  at  home  bestowed 
upon  him.  This  is  the  common  fate  of  many 
a  distinguished  man,  and  it  is  not  to  be  wondered 
that,  in  the  exile  from  England,  and  in  the  chiU 
of  official  thanklessness  and  neglect,  some  there 
are  who  shrink  within  themselves  and  retire  from 
public  life.  Dr.  Campbell's  exertions  were  not 
only  disinterested,  but  they  often  entailed  on  him 
expense  and  absence  from  family  associations. 

It  was  in  the  discharge  of  public  duties  that  he 
became  a  member  of  ihe  Council  of  the  Boyal 
Asiatic  Society,  of  the  Ethnological  Society,  and 
of  the  Anthropological  Institute.  On  the  formation 
of  the  Indian  Section  of  the  Society  of  Arts,  he 
became  one  of  its  first  and  most  active  members, 
and  his  readiness  to  render  service,  as  well  as  his 
wide  knowledge,  made  his  assistance  most  valuable. 
It  will  be  remembered  by  our  members  that*  he 
took  a  zealous  part  in  promoting  the  conference  on 
Tea  Culture  and  in  obtaining  the  publication  of  a 
manual.  He  was  also  a  loader  in  the  deputation  to 
the  Duke  of  Argyll  on  Trade  to  Central  Asia  and 
China.  It  is  a  matter  of  groat  satisfaction  to 
consider  that  in  India  practical  results  have  been 
obtained  from  these  ex^tions. 

He  was  an  authority  whom  we  shall  now  miss 
greatly  on  all  that  relates  to  the  countries  of  his 
devotion,  the  people,  the  ^eo^phy,  the  produc- 
tions of  Tibet,  Nepaul,  Sikkim,  and  Bootan,  on 
which  he  published  useful  memoirs,  and  communi- 
cated the  information  received  from  others. 

Members  cannot  but  have  heard  with  regret . 
of  the  close  of  the  series  of  Annual  International 
Exhibitions,  instituted  by  Her  Majesty's  Commis- 
sioners at  Kensington,  and  growing  as  they  did 
out  of  the  Great  ^chibition  of  1851  (a  creation  of 
this  Society),  it  was  hoped  that  a  series  of  exhibi- 
tions had  been  entered  upon  which  might  have 
served  largely  the  purpose  of  aiding  the  extension 
of  technical  knowledge  in  relation  to  trade. 

The  time  has  possioly  not  yet  arrived  when  the 
full  value  of  such  exhibitions  could  be  manifested, 
and  it  may  remain  for  other  CouncOs  of  this 
Society  to  suggest  and  promote  a  new  series  on  a 
somewhat  different  basis.  Should  such  prove  to 
be  the  case,  it  may  be  well  that  the  Oovemment 
should  give  to  them  the  aid  which  it  affords  to 
literature,  art,  and  science,  for  assuredly  if  it  is 
important  to  give  to  the  art  workman  a  knowledge 
of  art,  and  to  the  dyer  a  knowledge  of  cliemistry, 
the  mechanic  must  stand  in  equal  need  of  informa- 
tion as  to  new  combinations  of  machinery,  and 
men  engaged  in  commerce  should  have  equal 
opportunities  of  becoming  familiar  with  the  pro- 


JOUENAL  OF  THE  SOCIETY  OF  ARTS,  Novemb^b  20,  1S74 


duct«  of  our  colomm  and  of  foreigii  nations,  as 
wel]  as  the  uaturi?  of  tlie  raw  materials  upon  which 
commerce  and  industry  are  based* 

If  exhibitions  are  to  bo  of  real  toIuq  and  self- 
stipporting  they  timst  enlist  the  sympatliy  o!  all 
cl&s«$eB  of  producers f  and  possess  a  wide  and  a 
general  interest  for  the  public.  It  is  not  sufficient 
to  intext'st  a  few  trades,  and  to  exliibit  their  pro- 
duets.  They  mmt  be  exhibitioiis,  not  of  exeep- 
tionol  examples  of  what  money  can  cause  to  be 
produced,  but  of  what  industry  produces  for  com- 
merce, and  if  artists  can  find  their  interests  pro- 
moted^ and  obtain  the  Bnpport  of  the  public  by 
the  yearly  exhibitions  of  their  works,  there  ap- 
pars  to  be  no  good  reason  for  asserting  that  the 
industrial  arts  and  commerce  of  the  country  can- 
not command  a  like  share  of  support.  Tire  Council 
of  this  Society  wiU  take  every  opportunity  in  the 
future,  an  it  has  done  in  the  past,  of  promoting 
the  interest  of  Arts,  Manufactures^  and  Com* 
mercts,  and  the  advancement  of  technical  know- 
bdge  by  means  of  ea^hibitiona.  The  Council  have 
ap|xiinti:^  a  Committee  to  consider  the  subject  of 
exhibitions  ijcfieraily ;  and  have  resolved  at  some 
futura  opportunity  to  prosecut^f  an  inquiry  into 
the  desirability  of  hohEng  futur(^  Inteniational 
Exhibitions^  and  the  legult^  of  past  0reat 
Exldbitions. 

The  Coundl  consider  that  tlio  question  of  Local 
Exhibitious  staxida  on  a  different  footing  to  Inter- 
national Exhibitionst  and  wiJl  bo  prepared  to 
inquire  what  aid  the  Sodety  can  give  to  promote 
such  Ijiual  Exhibitions* 

It  was  long^  af^o  advanced  in  thta  room  that 
exhibitions  should  fonn  the  basis  upon  which  a 
commercial  museum  ought  to  be  established,  but  to 
flecare  this  result  they  must  bo  carried  out  by  the 
aid  of  a  staff  of  officers  possessed  of  the  re<|uifflte 
techuicid  knowledge,  thereby  securing  for  them 
the  confidence  of  merchants^  manufacturers ^  and 
producers,  as  well  as  public  support. 

We  Eve  in  an  age  in  which  education  is  possibly 
making  more  rapid  advances  than  it  has  over 
Mtherto  done  in  England  ;  but  how  slowly  has  it 
hitherto  progressed  in  that  class  of  knowledge 
which  is  calculated  to  advance  the  agriculture » 
manufacture,  and  trade  of  the  country.  It  is 
not  only  in  recent  times  that  the  defesire  has  sprung 
U^  for  more  exact  teaching  in  relation  to 
science  as  an  aid  to  iiiduBtry,  and  a  more  exact 
ImowicdgQ  of  the  products  upon  which  in- 
dustr>^  i^  based.  THs  ilcsire  led  Dr.  Alderson 
to  attempt,  at  the  begimdag  of  the  present 
centiirj^  to  found  a  commercial  college  in 
Hull,  the  objects  of  which  he  thus  set  lorth, 
Ist,  To  obtain  for  the  man  of  business  precise 
information  on  the  nature  and  value  of  every 
article  of  conimcree,  whether  crude  or  manufac- 
tured, 2nd,  To  point  oat  the  country  where  such 
ftrtioles  are  best  to  be  procured,  liid*  To  render 
Mm  acquainted  with  the  various  processes  by 
which  they  are  rendered  mavketable*  And,  4th» 
To  instruct  him  in  the  languages  of  the  different 
oountiies  to  which  the  objects  of  commercial  inter- 
course may  lead  him. 

Kicbolson,  in  his  jouinal,  says  in  relation  to 
the  foregCjing^*'The  Doctor,  who  stands  in 
the  boBourable  situation  of  pro  poser  of  an 
establishment  so  manifestly  usefid,  disclaims 
the    notion    of    this    being    a    charitable    insti- 


tution; but  considers  it  as  the  priv 
tere^t  of  every  subscriber/'  **Afi  the  fat 
large  family,"  the  Doctor  observes,  **  I  c 
should  not  think  myself  at  liberty  to  s 
fifty  poimds  merely  for  the  personal  pleai 
results  from  the  contemplation  of  a  d 
action ;  bat  in  subscribing  fifty  poundi 
above  institution,  I  consider  my  isitC'rest 
welfare  of  n\y  family,  I  am  convinced  it 
to  the  wealth  and  importance  of  the  towt 
both  of  these  I  am  deeply  interested; 
greatest  interest  I  have,  is  in  the  fadlit 
give  to  the  education  of  my  children,  h 
mercial  country  and  a  seaport  to wn^  th( 
sition  of  knowledge  that  evidently  lead 
improvement  of  trade,  becomes  an  objec 
first  moment  in  the  education  of  yoata ; 
mode  now  proi>OGed  offers  advantages  is 
private  school  can  possess.  To  bring 
under  the  immediate  observation  of  yout 
yet  the  memory  is  moat  rt^tentive)  pcrte^ 
mens  of  the  different  articles  of  coumiea 
of  the  raw  material  and  of  the  manufaotu 
enable  him  to  bear  in  mind  the  precise 
any  article  he  may  be  called  upon  to  apj 
To  point  out  the  country  where  every  i 
first  procured  or  manufactured,  will  qufliif; 
go  to  the  cheapest  market,  and  by  teachin| 
language  of  such  country ,  ho  will  be  at 
capable  of  transacting  his  own  coucerns 
the  intervention  of  interprcters>  often 
serious  source  of  imposition," 

The  work  proposed  to  be  done  by  Dr»  J 
was,  nevertheless^  left  undone,  tifl  a  b< 
was  made  by  the  exhibitions »  mnsetu 
examinations,  instituted  by  this  Sociei 
thirty  years  ago ;  but  a  vast  amount  of  ¥ 
remains  to  be  a^Mjomplished, 

The  Society's  General  Examinations,  il 
known,  have  been  doing  good  service  an 
working  classes  of  this  country  since  their 
tion  in  18^3,  The  system  then  iuaugni 
the  Society  ultimately  gave  rise  to  the  V] 
Local  Examinations,  and  has  reHult«« 
general  desire  for  an  improved  odncatioi 
children  of  our  working  men.  The  lattc 
being  provided  under  the  action  of  th« 
Boatds,  Tlie  fact  that  other  agencies 
doing  so  much  on  the  one  hand  for  art  and 
and  on  the  t>tber  for  the  general  educatio; 
people,  has  led  the  Council  to  extend  it 
tions  witli  the  view  of  oj>ening  out  ftl 
of  action,  to  be  hereafter,  it  is  posaal 
veloped  by  raoi'c  special  agencies*  ThQ 
last  year  established  a  series  of  Exttn 
in  the  Technology  of  Trades,  There 
reason  to  hope  that  these  will  stimii 
acquisition  of  that  knowledge,  the  ^ 
which  in  a  commercial  country  like  i 
Alderson  so  clearly  set  forth  three  quar 
century  ago,  but  which  our  univermi 
colleges  have  till  of  late  years  aitirely  disn 
The  Society  ii^  indebt^  to  several  of  i 
comp^anies  for  their  co-operation  and  su^ 
this  important  work,  and  it  is  confident] 
that  the  mont^  whiab  they  have  gcnerousl 
at  the  disposal  of  the  Society  will  sc 
abundant  harvest  in  the  future, 

Sir  Thomas  Greshani,  who  died  i 
be<iueathcHi  funds  to  the  City  of  LondoE 
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lOnpttDr- 


'i  specify  that  lectures 
we^\  for  iho  instnic- 
'  'his  City  in  uBoful 
H  of  t!io  Eiiyal 
■-1  Committee* 
Commtjners 
intiMJtiera  of 
i    li  plot   of 
^..  .ll-atre«t,  aud 
1  at    a    eoat    of 

r  ^  -  ned   on   the   2iid 

l^   »nd    lectuTCi^  hiiv«    since  biJtm 
^:  but  it  13  fmestiorialilo  how  far  thcry 
uf  the  pn'Hont  age.    The 
ii«idcjr.atiou   a    migg^tion 
IBS-  'd.il  iin-y  should  enter  into  eom- 
with  tiifT   iiLrinai^tirii   of  the  Gn^shAm 
by  the  Corporation  of  Londrm  and 
_  —with  thfi  view  of  inCTreaMng 
df'tliese  lectures,  espcjdally  in  their 
"  iu«tant€ticin, 
to  improre  ihe  education  of  the 
ly  miled  to  render  our  mnaeuma 
educational  pmrK^ses  as  Ihey  were 
of  being  made*    A  writer  npon 
m  December.  1802,  Bpenking  of  the 

«l  ob^c^ti  rilftUri  to  nmtaral  hiitory,  &o., 
tb«  fQiHtHatiiQdeQoa  of  tk  wpamte  comtaUtM ; 
'  m«Dt,  if  fifMperly  cundaaiad,  (uuld  hnrdly 

Qcf  ih«  fL&ttit  and  latMt  iiatraxitivs  to^U 


of  thii  eiti'hlii^htDntit   reqairFU  (xm* 

f  tmA  «bititj;  it  wouhl  therefufa  ha  tha 

I  itt  vw  to  AUflUpt  to  dictiLt^  on  the  tnb~ 

J  IwwBr^r,  that  tb<*  whole  ctilleclioii 

B»W  M^^TiH.mUMl  iutti  6ve  da«»e^.     The 

jl,  lli»  stH.-<jai]  the  vriuri^ttblet 

u:  iho  f*>utlh  uiiKhtcom* 

I  of  p(iT^  .Ein  MiLVf  ttad  sucb  u  were  illuvlm- 

•  af  K-:*«t7,  of  »rt0|  iLiid  &f  mitiitif»i^ture«  of 

i;  liiB  fifth  mif^ht  eompriiw  vt^ch  nbje<]U  hb 

"     mitwowet  of„  or  wern  aim  ply  illiulrikttire 

}  mMiuHeinrts  uf  oitr  own  ooaetry* 

It  oj  tba  ^bj^tA  of  HAmml  hittorj,  I 

:  iIm  moot  titenaivA  «ca)t9  Abujiuld  b«  At* 

I  tlumld  be  left  for  Ihe  In^erlioti  of 

wiatio^,  ttod  were  IJktly  to  ba  npa- 

lol  ibfM  obj«ca  ftbotttd  be  mpplipd  bj 

<  «r  ttod^liii.  if  poMibliL     T^'j  m^h  object 

iti   pn^p^T  11*1111!",  bntb  ia    Latin    mid 

I  ivcH^ve  £iaAltjgu«  of  the  mufcutn  tbould 

h  wApLtt  ftt  tbo  MtziEt  lime^  ufrre  ua  aa  in- 

ib  lis  iia^  &i  mah  clui. 

Iii7  thj»  pr«|Mir«iion  of  ob|fH[:t«  of  Dubirml 

d  to  thfl  vflUblit&iJiFmlt  mud  the 

d  |0  <i>Siiit  pRmium«  fur  imprave- 

I  if  fra^ntHjf  aad  preserving  thnne  ci.bjcoti. 

ntebi  «I*o  t^}  eajoiaed  to  pablish  toaoisff 

mV  ^  i'Ut)|;,  pr^ftcrviDg.  aad  truiii- 

fc  y  miK^t  meet  witb*     Copiei 

I U  tjivfu  w  4ll  who  niJgbl  refimtiftt  th^m. 

ti  liimk  thit  if  m»  eatobhft^Disiit  wiii 

tttetutTQ  ftiLd  a  libend   ttmlOf  It  would 

i>|    th»  priYato  ctjIleclkmH   In   the 

f  «  ii  pnamafd  th^t  there  *rB  few  lovers  ot 

ff  whi  mo^Hi  not  prvfar  tb^i  baaaar&b1«  Applanse 

tt^  ndkmii  muMum.to  lb?  ii«lfiah  plea9iir«  of 

'I  mid  cump&mtively  iiieteu  C4jll«i3tioQ 

ifttlj  ti#  tb«y  W[»uld  enjoj  tb»  credit  of 

I  tipnilf  M  if  it  iwnMlnid  in  their  owa  private 

m  IJM  mllaolioa  e&lAr^ed«  and  *m  its  ntilitf 
*  9mAif  Mlf  1%  ifl  prifinn*d  that  the  aatifin  miglit 
^^vMfdbiM  gmind,  ftud  la  arect  appropriate  and 
» l9  vocIhIq  it ;  in  ahortf  it  would  »tem, 


w©f«  this  pUu  to  bH  adopted^  that  we  mif  ht  iutfuljare  onr*olve* 
with  th©  prospeetof  speedily  pouoeilag  one  of  thu  iitiBatT  the 
ina«t  intereatins,  aad  moit  inatructtre  eatahUahEnt'QU  in  the 
uciirerae/' 

The  CoiincO  congratulate  the  members  upon 
the  time  having  at  length  arrived,  when  the 
Government  has  purchased  the  ground  and  is  at 
preaent  erecting  the  necesaary  buildings  for  the 
proper  diflplay  and  utilistfction  of  the  Natuml 
Hmtory  Collection  belouging  to  the  nation;  and 
let  us  hope  that  before  long  the  collection  wiU  ba 
properly  housed  in  its  new  home  at  Keaaington, 
and  made  available  for  the  edneation  of  the  people, 
not  only  in  relation  to  scientific  natural  history, 
bnt  in  connection  witli  its  practical  applicatiaa 
to  eotamertjiflJ  knowledge. 

In  cotmection  with  this  subject,  it  is  gratifym_p 
to  know  that  although  the  Intemational  Exhi- 
bitions have  been  for  the  present,  at  least,  eet 
aside,  the  buildings  in  which  they  have  beem 
held  are  itiB  to  bo  appropriMted  to  kindred 
objects*  The  Indian  Muur^mii  is  to  oectipy  one 
portion,  a  Colonial  Muaeimi  is  to  be  established 
and  arranged  in  another,  whilst  a  third  poriioa 
m  to  be  appropriated  to  the  use  of  the  Patent 
Mnseum,  where  the  object*  may  be  diflph*ye<l  in  a 
manner  more  woi-thy  of  their  importance,  aad 
gi«atly  to  the  eonvenience  of  the  puohc. 

This  reference  to  the  Patent  Musflum  leadft 
me  to  draw  attention  to  the  present  state  of  thfl 
law  relating  to  putenttj  for  inventions.  These 
laws  will  doubtless  form  an  important  topic  of 
inquiry  and  possibly  of  legislation  in  the  next 
Se.?sion  of  Parliament  It  is  well  known  how  large 
and  active  an  infeereat  tlus  Society  took  in  the 
amendtuent  of  the  law  as  it  eiisted  previooi  to 
1852,  previous  to  the  new  law  being  enaetedt 
patents  were  costly,  and  the  publication  of 
specifications  by  the  Government  was  unlaiowii* 
Miiny  were  the  predictions  of  failure,  if  im- 
mediato  publication  were  attempted,  to  say 
nothing  of  the  heavy  charges  which  would  be 
thrown  upon  the  country  if  fee»  were  reduced 
and  publication  entered  npoti.  How  utterlj 
en^oneous  all  such  predictions  have  proved  ii 
now  well  known*  The  greatly  increased  number 
of  patented  inventions  is  equally  well  known,  as 
is  tdso  the  fact  that  the  country  derives  jeai^ly* 
considerable  revenue  from  the  fee*  reomved 
througt  the  Stamp- office.  It  has  already  t^en 
annonnced  that  this  subject  will  be  discussed  m 
this  room,  being  introduced  by  a  paper  which 
Mr.  F.  J.  Bramwcll,  the  well-known  FreBident  of 
the  Mechanical  EDgineerfl,  hfts  undertaken  to 
prepare,  and  I  have  no  doubt  that  many  membert 
who  are  largely  interested  in  this  important  ques- 
tion, wiU  attend  and  take  an  active  part  m  *» 
discussion-  t  ^     * 

In  speaking  of  nn  improved  patent  law  I  navo 
referred  to  the  value  which  would  attivjh  to  rt 
proper  arrangement  of  models  wid  «jj*KJtmfiiti 
m  a  paten  t  nniseum.  In  the  Musanm  lit  it  at  pr*^- 
sent  exists,  there  are  doubtless  many  mad*- U  uf 
machines  which  have  not  formed  ^  *ub|.*ct 
matter  af  patent*,  and  many  more  wouM  probably 
be  obtained  if  proper  «pat-ti  and  a^mnixMlfttiaii 
for  their  exhibition  were  providod.  Ham  mtwort^ 
itiar  would  it  be,  for  e-^aoiple,  if  mod^U  wum  im 
obtained  of  the  fir^t  niilway jirojiojwd  [w  ^Jg* 
struction,  and  for  which  thu  Gold  IfoiM  of  tttH 
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Society  waa  awarded  to  Eidmrd  LotcH  Edg- 
worth,  Esq.,  in  i7GS,  tiiirty  years  before*  its  adop- 
tion,  and  a  description  of  wliii^.b  was  publiaKed  by 
its  author  in  Oranuarj%  1.S02.  In  a  letter  addressed 
to  Mr.  Nicholson,*  **  On  tbe  praeticabUity  and 
sdTantag^H  of  a  general  syttem  of  railroads,  and  tlie 
meazifl  of  cattyuig  the  aame  into  effect/'  be  says:— 
"Many  yeun  ago  I  formed  the  project  of  lavinp  railwMys 
Jot  t»ggtt|t«-wa|rgoni  oa  tfas  ifrmt  roiid*  of  EngUad.  bat, 
HiTUUr  oonBttltfd:  wveral  of  my  frfeadij  wlio  wero  eminent 
maebJimca,  «>  iD»ny  obJMtiOM  w«ro  sbiFted  that  I  for  soiuti 
tJBflt  dM paired  of  roixiefti.  On*  grmi  objecUon  aroeo  from 
the  vimt  eipf^se  of  raABsiva  Tidlfraya,  and  iha  isuntmnf^  cost 
or  rapiiitii.  To  obviito  tbia  difficulty,  it  oecurriid  to  me  to 
dH*id«?  the  weight  thiit  is  uaaany  at  tried  Tipr,n  n  e'mgh  vag- 
|on  mto  four  ot  flvo  porUaon,  and  to  p]nm  tbein  upoa  four 
or  HTfl  «maU  C5am»gflft ;  then  earrinfrea  linked  tojcetber  would 
be  at  euTiy  drswTi  ah  the  saoiB  b«id  upon  nne  wng^im.  Id 
pmwaftDiS*  of  Ihi*  iAm,  about  the  ytrar  ITGS,  I  preaeBted 
mo^ala  of  thraa  «uch  cftrriaffea  t>  thu  Society  for  the  Ea- 
oo^ragenient  of  Arte  and  Mauufa/^tiireft,  wbo  f^jr  thtfl  aad 
OWJT  iaT*ntiQti«  in  roechoniL'n  honoured  um  with  tb^ir  gold 
madil ;  thedftteof  which,  und the  JamTiaivfth&  Society, njoy 
Hora1«la_tbo  early  cUm  which  I  havw  to  this  iavtutie^n. 
In  1788  I  ooastrucled  four  carrinB-efl  with  caat-ifoa  whi^ele, 
truly  turued  aad  aapported  upon  friction  rollt?ra.  Theae 
Wi'tB  shown  to  aeTHj-ttl  eminent  periioae,  and  were  empbyed 
mpon  a  temponiry  taoveablo  wooden  railway  for  a  eon- 
fMksrabla  timp,  m  carry  its  gr  Nme*toiifl  for  the  improvetneut 
Ji  land.  A  rariPtr  of  acFurftte  expfriinrnta.  and  some  ntmfvd 
fmprovementa  in  ihift  mode  of  tvirriajjrP,  Whrcmiwlewith  thew 
raaohioM,  which  it  would  tJiko  up  too  much  of  your  Vflltinble 
timo  (odetaiL  I  i»ball  raeutioa  only  one  idea,  which  appcam 
to^mo  jKj  praoticjiblo  that  I  b*g:  a  pUco  for  it  in  yom  JotirftnL 
which  will  j^pcuro  to  it  the  moit  fxt^sive  ciivulatiou  here 
and  OB  the  Continent.  I  ptopnue  ihat,  by  way  of  eaprn- 
meat^  iron  railwaya  shoald  bo  luid  on  -mft  of  tho  (treat  rends, 
tothodiAtaneoof  ten  or  twelve  mika  fn;>m  rhe  melreipolin, 
upon  acmcthing  li>o  the  f^llowinif  pUn;— Foar  railway* 
jhould  b«  laid  OB  tho  road,rat*^cd  on  ale^peraof  atoae,  io 
that  their  upjer  Barfacofibt^uldefflnd  about  fr>ur  iaoh«  abo^B 
tho  ro«d.  They  ahould  bo  made  htdlow  from  the  bottom 
upwards;  for  atrength  and  to  saTe  fMtpnns^,  bmad  at  bottom, 
and  rtmod^  at  top,  to  prevent  the  lod^tuont  of  dirt  aad  duit 
Vn  thEM  ahould  run  light  wafrifouM^faoh  coiitaininir  not  mnro 
than  one  ton  and  a- half  w^iffht  .  .  ,  ,  Whore  hills 
laterrenc,  new  roada  mast  be  mnde  following  the  oourie  of 
•treamp  that  wind  between  tho  billa ;  a  moderate  accltviiy 
would  not  obstruct  tho  pro^resa  of  theae  oarriu^ea,  that  U  to 
wy,  a  rw  of  ohf.  foot  la  tt-n.  Evfry  pprnoa  conversant  fn 
Iheto  fiubjeotn  mujit  know  how  much  within  bounds  I  »pf*Mk, 
with  i-espect  Ui  the  ease  of  drnu^bt  upon  railwayii.  The 
teTinp  of  borsea  and  their  fot^d,  the  Mvinj?  of  wear  and  tear 
of  earrfupM,  the  increaaed  dlataac*  to  whitb  horsea  oould 
tnaTel  m  a  day,  tho  ffeedoia  fptjm  dirt  and  dtijit,  the  necurity 
by  ntght.  tha  ease  with  which  the  sitk  aod  ioiirm  mtRht  he 
traaaporttd  from  place  to  place,  are  all  obTioas  coaflidtralsnaa. 
1  j^l  *  'T**  *  P^*°  uhould  hai^e  a  fair  trial,  it  might 
lead  the  way  to  farther  apecukti.>t]a.  It  ia  not  imwjflniblp  hv 
alight  eirculatiDjr  chains,  liki?  thrive  of  a  jack  ruuninj?  upon 
rollers,  to  rommuaieattj  ajotinn  between  pajaH  i^te&ni-'^ngiaea, 
plftc^.'d  at  a  couflidenvbl**  distance  from  ofcch  other.  To  th.se 
ohaToa  c^rriipei  rofpht  be  coanccted  at  will,  aad  when  ntcoft^ 
aary  they  niig^ht  ioa*aiiranet>tiRlT  be  detached.  What  n  pro- 
aigloua  aavinfr  of  eipimfle  mf|;hi  be  thoM  effected  ?  If  the 
freedom  aad  facility  of  iotercotirne.  whirh  haa  been  obtained 
by  Hood  road,  and  eanals,  be.  as  Adam  Smith  aa«i»rt»,  one  of 
-4*16  Rreat  causes  <^f  our  national  wealth,  how  far  mij^ht  this 
rreedom  and  facility  of  interoour««  bo  extended  by  the  per- 
fection of  the  scheme  whoae  outliofl*  I  thus  lay  Ij^^faro  the 
public.  Every  ^eat  proj wt  rpfjuires  I  iiwe  for  conniderxtion  ; 
Jme  accustoms  the  public  mind  to  new  viewa,  and  what  at 
fint  appear*  to*>  disrant  and  wnattajjaable,  by  time  becomes 
famtlfar  and  practicable," 

How  fully  bave  the  eondudinif  words  of  Edg- 
wortb  been  realised  in  our  own  timo  iti  relation  to 
railways  and  trauiways,  and  it  is  to  be  borne  in 
nundtbatwben  the  Society  rewarded  Edgwortb 
for  bis  railway,  tbe  steam- engine  was  in  a  most 

■  Nidioliob'i  Joonia],  vol  L,,»iro,  p,  2J1, 


primitiTO  condition,  and  up  to  1780  wa^  i*a 
to  raiding  water.  Watt  a  first  "rotary**  j 
engine  was  not  erecteil  liU  1782-  and  ti 
practical  application  of  bi^rh  preMtir«  ste^ 
Treritbiclc,  was  in  tbe  working  of  small  ** 
whims,"  wbicb  be  carried  from  pbbDe  to  p 
a  ctirt,  as  was  required.  It  is  et&ted  I 
Trevitbick  that  bis  first  steam  carriage  wa 
prior  to  1800,  but  it  was  first  publicly  i 
can-y  a  number  of  persons  on  Cbristmas-er^ 
Even  this  was  oidy  a  common  road  carriage^ 
locomotive  was  not  m*ed  on  a  tnira  for  seveK 
later.  I  may  add  that  tbe  use  of  tbe  crank 
by  Watt,  and  high-pressure  steam  by  Trefj 
form  tbe  starting  point  of  our  present  locoti* 
Tho  steam  governor  applied  by  Watt  1 
adaptation  of  the  samt^  principlo  previously  n 
by  Samuel  Bunoc,  of  the  Admiralty,  to  a  g| 
the  year  1 78  j,  the  eoiiiitruction  of  wbicb  Wfij 
tmniieatcd  to  the  Society  of  Art*,  and  publii 
i  tf*  Transactions ,  vol .  i  v, ,  p,  1 8  7 .  He  there  stati 
bi*  design  is  to  substitute  for  the  Im41ows,  hi 
used  for  thitt  purr»ose,  ^-^  a  ball.  aoeonnwUi 
simdl  and  horizontal  whwl  that  when  the  m 
moves  too  fttst,  it  may,  by  its  oeutrifugal^ 
throw  a  stop  npoik  the  wbe«4." 

Since  1800  bow  vast  have  been  tbe  stride* 
wo  haviT  madi-  by  tbe  agency  of  sleaiu^ 
viiricd  have  become  the  forms  in  which  the  \ 
en^no  Ims  bouu  applied.  Industi-y,  com 
mul  eivibniition  have  been  advanced  tbroa 
agency,  and  the  Council  have  thought  1 
might  be  of  espceiid  interest  that  the  att^nl 
niemboj^  ahould  bo  directed  to  some  of  the; 
of  the  modem  stciam -engine  during  the  i 
upon  which  we  are  now  cntmng*  TbefJ 
therefore  aiTimged  for  the  delivery  of  a  OCrt 
Cantor  Lectures  upon  that  subjoet,  atu 
members  will,  I  am  sure,  agree  with  i 
thinking  that  tbe  Couueil  bave  been  sing 
fortunate  in  having  been  able  to  induce  Mr. 
Bramwell  to  undertake  that  duty. 

Before  I  qtait  the  subject  of  museums  find 
connection  with  tbe  advancement  of  art  and* 
it  is  my  duty  to  inform  yon  that  the  coon 
which  waa  formed  last  year  on  the  subjeot  { 
National  Muaeums  and  PnbHc  Oallericfl,  % 
view  to  the  imimotioii  of  their  increased  mdt 
more  especially  in  the  direction  of  giving  i 
original  rcsean^b,  and  the  advancement  of  teo 
instruction,  has  alre-ady  recommenced  it«  alt 
and  the  Council  through  its  means  will  cond 
prosecute  this  action. 

Much  has  been  written   of  kte  in  reW 
the  sanitary  improvement  of  towns  imd  vil 
tbe  water  supply,  railways,  tramways,  and  i 
all  subjects  in  wbicb  the  Society  from  ifel 
institution  has  taken  an  active  interest — an  in 
which    has    been  continued    down    to    out 
days.    The  improved  sanitary  conditioD  of  eitu 
towns  iM  of  slow  growth.     Dr.  Lyon  Playfl 
bis  recent  address  to  the  Health  Section  fl 
fioeial  Science  Association  at  Glasgow,  pais 
fearful  picture  of  the  condition  of  things  at  p; 
existing  in  Scotland.    If  we  look  back  a  fe 
turies  we  shall  find  that  the  sanitary  condi 
the  City  of  London  waa  equally  di^gntcefuL 
the  streets  of  London  were  not  paved  at  the 
the  eleventh  centuiy,  Is  asserted  by  all  hisi 
Soveral  of  the  jjrineipal  streets,   sach 
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under  a  restriction  of  rates  to  a  threefold  extent 
beyond  what  on  a  public  footing  would  be  remu- 
nerative ;  rising  colonial  possessions  are  checked  in 
their  progress ;  the  means  of  the  quick  concentra- 
tion of  aid  and  of  naval  and  military  force  for  pro- 
tection are  withheld  by  the  want  of  numerous 
branch  lines,  which  cannot  be  obtained  on  any 
other  than  a  public  footing ;  and  continued  obstruc- 
tion is  caused  to  the  progress  of  arts,  manufactures, 
«nd  commerce  b^the  delay  of  legislation  on  sound 
economic  principles.  A  confident  expectation  is 
entertained  that  if  animpartial  committeeof  inauiry 
is  given  to  our  coUeague  on  the  Council,  Mr.  K,  «f. 
Beed,  C.B.,  M.P.,  a  financial  as  well  as  an  adminis- 
trative case  will  be  presented  that  will  be  found  to 
be  unanswerable. 

It  has  been  said  that  the  age  in  which  we  live 
is  an  age  of  specialists;  that  whereas  formerly 
those  who  followed  a  profession  or  trade  under- 
took the  duties  appertaining  thereto,  whatever 
were  there  requirements,  in  the  present  day  the 
practice  of  m^cine  or  the  law  is  divided  into 
many  branches,  each  having  its  own  special 
practitioner.  What  is  true  of  professions  is 
equally  true  of  trades  and  handicrafts.  The  appli- 
cation of  machinery  in  aid  of  industry  has  doubtless 
relieved  men  from  much  that  was  mere  physical 
labour,  and  while  it  has  greatly  lessened  the  cost 
of  production,  has  so  increased  the  demand  for  the 
thing  produced,  that  he  is  now  more  fully  and 
better  employed  as  a  thinking  being.  The 
merchant,  manufacturer,  and  chemist  of  former 
times  was  in  no  respect  differently  situated  from 
the  professional  man,  for  in  each  case  know- 
ledge was  then  much  more  circumscribed  than 
it  is  in  our  own  day.  The  researches  of  men 
of  science,  the  discoveries  made  by  travellers  in 
foreign  lands  during  the  last  fifty  years,  and  the 
facilities  for  extending  commerce  which  have 
grown  up  owing  to  the  discovery  of  the  capability 
of  steam  to  propel  vessels  across  the  ocean»  the 
development  of  iron  shipbuilding,  the  construction 
of  locomotives,  railways,  and  telegraphs,  have 
collectively  led  to  such  a  piling  up  of  Knowledge 
as  was  previously  undreamt  of,  and  have  necessi- 
tated subdivision  of  labour  in  every  department 
of  both  mental  and  physical  industries.  As  a  re- 
6ult  Societies  like  our  own  have  thrown  out  new 
branches  in  a  variety  of  directions,  and  we  now 
have  not  merely  an  Institute  of  Engineers,  but  a 
Society  of  Mechanical  Engineers,  and  also  Tele- 
graph Engineers.  We  have  the  College  of  Phar- 
macy devoting  its  attention  to  the  chemistry  of 
medicine;  the  Chemical  Society  to  chemistry 
proper  or  scientific,  as  tending  to  the  discovery  of 
new  bases  for  industries  in  the  future ;  while  geo- 
graphy, geology,  botany,  and  all  the  kinared 
sciences  come  in  and  help  to  pile  up  facts  which 
commerce  and  industry  seek  to  apply  for  the  good 
of  mankind  in  general.  To  make  Imown  the  ap- 
plication of  some  of  these  modem  discoveries  as 
applied,  and  to  point  out  markets  ready  to  absorb 
the  things  produced  has  ever  been  the  duty  of  this 
Society.  With  this  object  the  Council,  as  members 
are  aware,  some  four  or  five  years  since  entered  on 
a  sectional  action,  and  so  great  was  the  interest 
expressed  in  the  work  of  the  Indian  Section,  which 
was  the  first  established,  that  last  year  two  ad- 
ditional sections  of  action  were  entered  upon,  viz., 
Africa,  as  a  field  for  commerce,  and  Chemistry  in 


its  relation  to  industry.  It  has  been  ] 
fying  to  the  Council  to  observe  the  crowded  and 
interested  audiences  which  the  action  of  the  Sec- 
tions has  induced ;  and  I  am  glad  to  be  in  a  posi- 
tion to  state  that  arrangements  have  been  made 
for  continuing  the  work  of  both  the  Indian, 
African,  and  Chemical  Sections  during  the  present 
session.  The  Indian  Section  will,  as  heretofore,  be 
conducted  by  Colonel  Hardy.  Mr.  Wills  has  again 
expressed  liis  willingness  to  superintend  thr 
Chemical  Section ;  and  Dr.  Mann,  an  Africai 
colonist,  well  known  to  the  members  for 
the  part  he  has  taken  in  many  of  the  Society's 
meetings,  has  kindly  undertaken  the  duties  con- 
nected  with  Africa. 

The  Food  Committee  will  still  continue  to  pursue 
its  inquiries,  and  though  it  has  not  vet  be^  able 
to  award  the  Trevelyan  Prize  of  £100,  it  still 
looks  forward  to  a  solution  of  so  important  a 
problem  as  that  of  bringing  in  from  abroad 
increased  supplies  of  fresh  meat  for  our  teeming 
population.  It  is  glad  to  learn  that  the  plan 
proposed  some  time  since  for  bringing  live  cattle 
m>m  the  Biver  Plate,  Texas,  and  other  parts  of  South 
America  is  again  under  consideration,  and  it  is 
hoped  that  the  endeavour  when  made  may  be 
attended  with  that  success  which  the  application 
of  increased  experience  may  entitle  it  to. 

The  Cantor  Lectures,  which  have  now  for  several 
years  past  drawn  crowded  audiences  into  this 
room,  will  be  continued  during  the  present  session, 
and  ihe  Council  doubt  not  that  the  names  of  Dr. 
B.  W.  Richardson,  F.R.S.,  the  Eov.  Arthur  Bigg, 
and  Mr.  F.  J.  Bramwell,  F.B.S.,  who  have  under- 
taken each  to  deliver  a  course,  are  sufficient  guaran- 
tee that  the  lectures  will  be  in  no  respect  less  inte- 
resting or  important  than  those  which  have 
preceded  them.  The  Council  feel  that  the  lar^ 
amount  of  labour  which  gentlemen  iindertake  m 
the  preparation  of  original  courses  of  lectures  for 
delivery  here  would  alone  entitle  them  to  our 
warmest  thanks,  but  when  it  is  remembered  that 
the  lectures  are  not  only  delivered  but  are  allowed 
to  be  published  in  the  Society's  Journal^  they 
feel  that  members  are  doubly  indebted  to  them 
for  the  work  they  perform.  The  courses,  as 
already  announced  in  the  Journal^  will  be — 1. 
"Alcohol:  Its  Action  and  its  Use;'*  2.  "The 
Material,  Construction,  Form,  and  Principles  of 
Toob  used  in  Handicraft;"  and  3.  "  Some  of 
the  Forms  of  the  Modem  Steam  Engine.*' 
It  is  the  anxious  desire  of  the  Council 
that  the  mechanics  of  industry  and  manufac- 
tures should  hold  a  more  prominent  place  in 
our  proceedings  than  it  has  hitherto  done. 
The  difficulty  which  has  hitherto  and  still 
stands  in  the  way  of  the  appointment  of  a 
Mechanical  Section  is  finding  a  competent  person  to 
take  charge  of  the  same.  Engineering  machines  and 
tools,the  steam-engine,hydraulic  engineerinff  appli- 
ances, and  many  other  departments  of  mecn^ical 
engineering  have  been  largely  written  upon  eknd 
have  able  exponents,  but  the  mechanics  of  industry, 
such  as  the  lace  loom,  the  embroidery  frame,  cotton 
machinery — the  loom  itself,  notwiuistanding  the 


vast  improvements  which  have  of  late  years  been 
introduced  into  its  structure  and  working — silk 
machinery,  paper  machinery,  and  many  other 
mechanical  appliances,  seem  to  have  no  represen- 
tatives competent  to  bring  such  questions  before  a 
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.  So  ftOLJU  IIS  the  Council  can  supply 
*  ia  Ihmr  operations  it  will  do  so  ; 
mm  ffiu^  that  the  members  will 
.  wt»l  !lit?  BckMcty  lis  j>i-opofiiBg  to  do  m 
f  Uiou>  hearty  ffupport,  ami  aa  the  work 
mj  ho  ramod  on  at  jpeat  cost,  I  woiild 
LOHoe  more  to  bring  in  aj  many  of  their 
^^■"*™n  a4  posoible, 

"Mem  of  the  S<>iiiety  causes  the 

lenfc  to  b©    inareasmgly  im- 

■  t  he  various  tastes  and  interests 

i  number  of  members,  the  Ooimdl  is 

J  lona  aommittees  of  inqmry^  and  to 

ons  on  subjeet^  in   rcferene©  to   the 

•0  <K)iintries  connected  by  oommeroe 

m  kod.     In  order  to  secure  continuous 

to  mm  inquiries,  and  to  prosecute  them 

"™t  manner,  it  is  of  the  utmost  imTx»rt- 

h<ipt?  eatpn^aaed  by  thts  Councd  re- 

>  lomiatiou    of  &n  enrlowment  fund 

L  M  Icwt  iiKht  of,   !*ud    thov  thun^for^ 

}tbe   members,    t^spoei ally  *  the    more 

«tooad  to  the  invitHtion  to  form 

•M^  BO    plaoe   the    Sodety   on    a 

Atlan    than  can  be    aeeured    by 

_  _        s  only,  »nd    thus  pi  nee  it  in 

fflbno  Ma  to  enable  it   t*j  mrry  on  its 

vrth   ftill    energy  should   a    time   of 

mremty  a»  in  the  past  overtake  it  in 


fW  m^fm  it  win  be  our  busio*^  to  fur- 
V  ii&d    complete   the    work    ali^y 
,   .    in  fx>ititeoti€i^  with  the  i^stablishment 
2«^1  Tmitiin*^  School  fnr  Mumt\      The 
'*^' "  '  'mmeiieed  la^it 

*'  Lff  Edinburgh 

iiM'   wjiK  Ks  making  pro- 
f  is  now  rcjofed  in,  so  that  it 
I'ofore  the  wiutf^r  in  ovor  the 
^'rk  nvill  l>o  eompk-ted.    The 
1^'  Council  will,  however*  be 
1^  nuaibiT  and  amotmt  of  free  schoUr- 
■ftidi  tile  building  will  find  acsf^smmoda- 
Sfm«iil>er*  are  already  aware  that  Her 
^iltiLMm,    the    Prince   of  Wales,    the 
■tobn^.  Sir  Titus  Salt,  the  Mercers' 
^fte     Fbbmongtrs'      Company,      and 
•iwadT  announced  thfjir    intention 
,    ftcibolaf^ihips.       The     Council    of 
,••  nmmed  in  the  last  report,  have 
"^  enable  iim  matter  to  be  brought 
'£^  ♦^L^  public ;    and  Mr,   Lionel 
«»fctngui«hed       mmdcaj      amateur, 
wpatdied    on     the      part    of      the 
Tiiit  some  of  tbo  prinuipal  tot^TJs  in 
^  *nd  brin^  tlje  ettheme  befoi^  them, 
tomaintn^  their  aid  in  the  cst^iblish- 
■■™'ip«  for  thcor  several  locahties.    He 
«  successful  bt^gimiing  at  the 
mitt,  wbioh  htm  j?ubaeribed  to 
sehohirships.       Manchestor  has 
oattimjtff^A  to  prom«jt4>  the  object, 
a  totU'  to  i-isit  liver- 
*'  id,  and  HuddersBeld ; 

-i-iiuy  .  iy<HX::d  that  Tpefore  the  ses- 
IL*-  a«-ktT  l^  hrnii-bt  to  a  close, 
ijnr:—    '^        towns  in  thelTnited 
Tv!*  "  *'^*^  adhedon  to  the 

*W!  >  ,jM.  that  in  fiuthemuce 

J  he  members  generally 


Ton  may  remember   that  when  I  addressed  vou 
from  the^  chair  last  year,  I  alluded  to  the  mSm^ 
fioent  gift  of  £51K),  ph*ced  at  the  disposal  of  the 
E^ociety  to  advance,  by  premiums  and  otherwise 
improvements  in  our  stoves  and  ranges  with  a  view 
to  a  greater  economy  in  our  high-priced  fad,  and 
that  a  eomp*ftitxon  for  this  purpose  had  been  in- 
vited.     You  have    been  informed,  both    in    the 
Council  s  report  and  by  notices  in  onr  Journal,  that 
a  largo  numlier  of   competitors  entered    for   tha 
prizes  offered,  and  brouglit  their  plans  before  tha 
Oonumtt^,   and  that    testing-house*  had   to  bo 
erected   for  their  practical  trial,   condneted  by  a 
special  Committee,  with  a  special  officer  to  earrv 
out    the    tests,     Huch    time,    anxious    thonehf. 
and  labour  have  been  bestowed  by  the  Committee, 
and  It  was  not  tiH  lat(j  in  the  summer  that  thi 
f^^^j^^^^'^^om^Mi^.     When  it  is  recol- 
lected that  0aeh  competitor  W4is  allowed  two  days 
to  show  his  stove  in  aotion  before  the  Committee, 
and  that  _  delays  on  the  part  of  the  comr^titor' 
either  m  fixing  his  apparatus  or  in  arranging  to  snit 
the  convenience  of  his  attendance,  would  neoes- ^ 
^vT^y  oeear,  it  was  not  to  be  wondered  at  that 
a  lon^  time  ckpsed  before    the  trials  could  be 
brought  to  an  end.     All  the  details  resulting  ft^om 
the  tests,  mvolying  a  large  amonnt  of  figures,  have 
had  to  be  carefully  tabulated,  and  the  Committoe 
IS  now  employed  in  going  over  them,  with  a  view 
to  report.     The  problem  is  by  no  means  so  easy 
to  solve  as  it  may  seem  at  first  sight,  and   tha 
Committee  regret  that   delay  must  oc^nr  before 
they  can  report  their  final  deciaion.      While  the 
U>mniittee  recognise  the  exponditm-e  both  of  time 
and  money  to  wliich  tho  competitors  have  nece^- 
sardy  been  put.  it  must  not  he  forgotten,  on  the 
other  hand,  that  the  cost  to  the  Society  has  been 
equally  large.      It  is  due,  however,  to  tho  com- 
petitors,   aa    well    as    to    the    pubUc,    that    the 
report  should  not  hastily  be  made,   and  on  thit 
gromjd  the  Committee  claim  their  indulffeneo  for 
a  ticio.  ^ 

Although  the  members  have  been  officially  in- 
formed by  the  Goimcil's  Report  in  June  List  that 
the  Albert  Gold  Medal  of  this  Society  has  been 
conferred  on  Mr,  C.  W.  Siemens,  a  distingdshad 
member  of  our  body,  I  cannot  refrain  from  i^ 
fernng   to  his  early  connection  with  us  on   M» 
arrival  in  this  country   in   lg44.     A  German   by 
hirth,  be  has  cast  in  his  lot  with  us,  and  we  claim 
him   now  aa  a  fellow-citijjen,   who  has  conferred 
large  benefits  on  the  industries  of  this  country. 
Ho    first  became  known  in  connection  with  the 
anastatic  process  of  printing,  which  be  bn?ugli| 
before  this   Society.      He  subsequently   dir^Sed 
his    attention    to  the  improvement  of   pi^Kieasei 
for  the  evaporation    of  brine,   and  jointly  witli 
his  brother  paid  much   attention    to    the    ewly 
development  of  thci    telegraphie    syitem,    whidh 
he  has  since  earned  out  on  a  gigantic  *^^i  ta  tha 
social  and  industrial  advant^  <d  ^m  wodd  at 
large.      As   a  man  of   science  \m  iteifedi  in   t^ 
foremost  rank,  and  at  the  same  tPB9  oo^Ib^  ■  wi^ 
it  the  rare  capacity  for  applying  Im  Inowkid^ 
to  the  improvement  of  indnitzifis.    Ue  iBe«lal  hm  « 
been  awi^ed  to  >1^m  ''for  himseifekfliin  oc 
tion  with  the  laws  of  heat,  aad  tfepeK^kal  i 
cations  of  them  to  inmmam  »^  v  ^e 
for  his  improvements  m  tbe  ^^PS^^tiB 
ivnd  generally  for  tbe  Mrms  seaio^  ^1 


^B    applicatiot^s 
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oonnoctioiiwitliecotiDiiii.^iitiou  of  fuel  in  itsTariouB 
appHcatiot^s  to  Manufactures  and  the  Arti." 

ft  tit  deplored  by  many,  and  by  none  more  than 
bj  thti  Council  of  this  Society  ^  that  there  are  so  few 
tources  of  occupation  open  to  the  betU^r  educat<?d 
of  onr  fcmflle  population.  Art  liaa  erw  been  looked 
to  as  u  aonrct?  from  which  mi^ht  spring  profitj^iblo 
employment  to  many  among  those  who  have  had 
the  heSiefit  of  an  art  education.     *  *  The  end  of  art 

(said  Lord  Bacon)  is  to  perfect  and  exu.lt  nature.'* 
mt  to  that  end  it  is  important  that  good  art  should 
be  pliK¥-<l  before  the  people,  and  to  encotirag^e  art 
in  connection  wiih  industry  is  one  of  the  primary 
objects  tjf  our  Society*  Bearing  the  foregoing  facts 
in  mind,  the  Society  long  since  pointed  attention  to 
Bhell  Ciuneo  cutting  aa  an  induatry  siaitcd  to  female 
artists,  anii  pnbliMied  the  neceaaary  information 
relatiTO  to  the  ah  ells  more  generally  uaed,  in 
the  hope  that  our  country-women  might  in 
Bome  cn^es  be  induced  U^  »pply  their  akiU 
and  ability  in  the  pToduction  of  cameoa  of  li 
higher  class  than  those  genei'ally  met  with 
in  commerce,  the  mn jority  of  which  were, 
and  it  m  believed  Btill  are,  the  products  of 
forniigu  workmen.  The  8odety  htis  tf\mi  tuoQ  to 
time  offtT^d  its  me  did  with  the  view  of  inducing 
attc^ntiLin  to  the  subject,  but  it  is  not  till  the  pre* 
sent  year  that  it  hiia  been  abh*  to  award  the  medal 
eo  offerf?dT  and  it  has  afforded  the  Council  pecuHap 
satisfaction  to  do  m^  on  the  present  occasion.  The 
remitt  of  the  Oimmittee  on  the  works  of  Miss  Emily 
Addis  Fawcett  was  highly  commendatory,  ani 
thery  hope  that  a  beginning  thus  made  may 
load  to  &rge  and  beneficial  results .  by  inducing 
othw-  ladies  to  become  producers  and  corapetitora 
for  a  similar  medal  in  future  years*  The  Council 
propoBe  to  continue  the  offer  of  the  medal  on  the 
!iame  terms  and  conditions  in  the  present  a^  on 
tlie  former  occasions,  tik,,  the  Society's  silver 
medal  is  offered  to  "  female  artists,  for  the  best 
cameo  designed  and  executed  on  any  of  the  eh  ells 
ordimtrily  used  for  that  pmpose**' 

It  has  ever  been  the  desire  of  this  Society  to  lend 
ita  aid  and  to  make  its  Kou^e  av:  til  able,  whenever 
poisible,  in  the  development  of  new  art  industries. 
Tlini,  in  1S45,  when  the  Boeiety  started  on  its 
present  career  of  usefulneaSj  one  of  the  earliest 
examples  of  the  applic-ation  of  mechanically -pro- 
duoed  teesenu,  under  ProsiSer'H  patcntj  w^l^  laid  in 
th©  Society's  Hall  by  Messrs.  Minton  and  Blasli* 
field.  Since  that  date  an  extensive  fwt  industry 
has  grown  up,  and  now  sciircely  a  building  of  any 
import(y)ce  is  raised  in  which  it  is  not  employed. 
Soon  after  the  production  of  tesieras  from  a 
tnixturL'  of  flint  and  compreBsed  dry  clay  i>owder 
htfcd  become  an  e^stabliehed  fact,  o^^-ing  to  the 
enterprise  jof  the  late  Mr,  Herbert  Minton, 
attempts  were  made  to  compresM  ^lafss  into 
cubes  of  a  amilar  charact**r  while  in  a  sen:ii- 
molten  state,  but  the  air  cnclo&ed  in  the  die  used 
in  compressing  it  wai*  driven  down  by  the  plungeir 
upon  tho  face  of  the  cube,  and  indented  the  surfaee 
of  it  in  so  irregular  a  manner  as  to  render  the  use 
of  glass  teaseriB,  for  a  time  at  least,  impracticable. 
Eoci^ntly,  the  endeavour  to  apply  glass  tesserae  to 
the  decoration  of  surfaces  has  been  more  auccessfnl. 
The  well-known  firm  of  Messrs,  Jumes  Powell  and 
Sons,  of  Whitefritirs,  have  taken  the  matter  in  hand, 
and  apjihed  gla^  mosaics  in  facing  one  of  the 
itaircaiicfi    of    the    Boutb    Kensington    Musenin, 


Availing  themaelves  of  a  knowledge  of  this  fnci 
Council  being  under  the  necessity  of  repainnj 
staircase  of  t£esc  i>remjse^,  they  applied  to  H< 
Powell  to  carry  out  the  necessary  work  foi 
Society,  bnt  I  regret  that,  owing  to  unaToii 
circumstances,  we  are  not  in  a  position  to  ; 
before  the  members  this  evening  the   n^sul 
opening  for  Iht-ir  use  the  st^iirease,  which  m 
unlinifihed.      It   is    hoped    that    the    work- 
shortly    be    eompleti^;    and   that    what   ts 
being  done  may,  in  its  turn,  give  rise  to  & 
and  durable  art  industry  in  the  future. 

I  must  add  one  word  nkore  before  d« 
and  that  is  in  relation  \xy  JnvBtiile  Lwi 
It  will  be  remembered  by  some  now  pr< 
that  last  session  the  Council,  anxious  to  la 
on  interest  in  the  objects  of  this  Sd 
among  the  younger  branches  of  the  famill 
members,  did  so  by  the  establish mont  of  a  cd 
of  j  uvenile  lectures,  two  of  which  were  delil 
in  tbit5  rt)ora  by  Mr,  Frank  Buck] and,  a  third 
delivered  in  the  Fish  Museum  at  South  Keiii 
ton,  and  a  fourth  at  the  Aquarium  at  B rights 

The  success  of    the  effort  thus  made  cxed 
the  most  Banguino   antir;ipations  of    the  Goij 
and  placed  them  in  the  positi<in  of  being  o 
to  stop  the  issue   of   tickets  n«  soon   as  si 
number   as  could   bo    acconmiodat^    hjid 
applied  for.    Notwithstanding  the  limitod 
01    accomjnodation  at  its  iTimnvandp  the  G 
propose,  during  the  ensuing  Christinas  vacal 
agam  afford  to  the  iuvcmilcbranf^he^  of  thef 
of  members  an  opportunity  of  learning  thai 
tunes  on  applied  science  are  not  the  dry  uninf 
ing  things  which  many  would  have  them  " 
In   order    to    accommodate   the    largest  ^ 
mmjber  of  chUflren,  it  is  requested  tnnt  m^ 
desirous  of  obtaining  tickets  for  themselves  an' 
children  under  sixteen  years  of  age  shoidd  sdj 
their  names  at  once  to  the  Beeretary,     The  d 
as  received  will   bo    registered,   the   tickeb^| 
be  issued  strictly  in  the  ord<a-  of  appUcation 
no  moretickets  will  be  issued  than  the  aoconUj 
tion  atlmits.      Members  xmaccompftmod   by  , 
childi*tt   ai-e  not  expected  to   attend  thes0 
tures,  but  in  order  to   accommodate  the  hi 
possible  nnmben  it  is  projKised^  if  possiVilc^ 
the  lectures  should  V)e  given  at  three  o^dtt 
the  afternoon,  and  rt^peated  at  eight  oVlock  I 
evening   of  the   same   day.       The  Counoifl 
by  this  arrangement  t<ri  increase  and   ej£tcjiii 
benefit  of  the  juvenile  course  to  as  large  ft  B* 
as  possible, 

I  have  thus  once  more  endeavoured  to  lay  I 
you  a  few  among  the  many  subjects  of  ini 
wHda  have  and  still  continue  to  occupy  the  ti 
tion  of  this  Society,  I  might  have  dilated 
Tufoiy  others,  some  of  which  I  hope  will  ?dso 
the  subject  of  discussion  or  report  during  the  Sd 
upon  which  we  have  now  entered.  I  am  suref 
are  waiting  and  watching  with  interest  the  proj 
of  the  vessels  at  present  being  constructed  to  < 
come  the  inconveniences  of  the  channel  pftS 
as  ako  the  progress  of  the  proposed  chi 
tunnel  so  ably  brought  Ijcf ore  tho  Society  las| 
sion  by  our  colleague,  Mr,  William  Hawet, 
time  forbids  my  enlarging  upon  them,  find  I 
conclude  by  expressing  a  hope  that  mejnl>orB, 
afford  to  the  Council  and  offitiers  their  hmt' 
operatton  m  the  conduct  of  the  Society*!  bm 
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and  will  teA  to  bring  to  the  notice  of  the  Ooonoil 
on  eTer7  oooasion  such  matters  as  may  come  under 
tlieur  observation,  and  which  they  may  consider 
cskialatied  to  benefit  in  the  future  the  arts,  manu- 
futures,  and  commerce  of  this  country,  and  the 
wdfue  of  our  fellow  cotrntirmen  in  her*  many 
hi  distant  foreign  and  colonial  possessions. 


The  Chairman  then   presented   the   following 

medals  and  prizes : — 

Wm  Bojal  Highness  the  Prince  Oonsort's  prize  of 
Twenty-fire  Guineas  to  Albxan deb  Gibsok,  aged  20,  of 
tke  Btinchester  Mechanics'  Institution,  draughtsman, 
who  has  obtained  the  following  First-class  Certificates  in 
tbd  prsMnt  and  three  preceding  years : — 

ISTl^Bomettic    Economy — First-class    Certificate, 
with  a  Prize  of  Books  to  the  value  of  £1. 
Mensuration — First-class  Certificate. 
1873— Metric  System— First-class  Certificate,  with  the 
first  Prize  of  £5. 
Geography — First-class   Certificate,   with  the 
Second  Prize  of  £3. 
1873 — ^Logic—First-class  Certificate,  with  the  First 
Prize  of  £5. 
Political  Economy— First-class  Certificate,  with 

a  Prise  of  Books  to  the  Talue  of  £1. 
Fjigliah  Language— First-class  Certificate. 
U74 — ^Arithmetic— First-class  Certificate. 
Bookkeepii^— First-class  Certificate. 
Knglish  History — First-class  Certificate,  with 
the  Second  Prize  of  £3. 

Tbe  Coonctl  Prize  (fi9r  Female  Candidates)  of  Ten 
Giiaeas  to  Mast  Elizabbth  AIartik,  aged  25,  of  the 
BaUMok  Literary  and  Scientific  Institution  (no  occupa- 
tkOB  stated),  who  has  ohtained  the  following  First-class 
C«ti&catea  m  the  present  and  the  preceding  years : — 

1873— Oerman— first-class  Certificate,  with  the  First 
Prize  of  £6,  and  the  Special  Prize  of  £2  for 
Females. 

1874— Firanch— First-class  Certificate,  with  the  Special 
Prize  of  £2  for  Females. 

His  Society's  Silver  Medal  to  Escilt  Addis  Fawgbtt 
'**— ^"*— n  of  cameo  cutting. 


HISCELLAlfEOirS. 


Tbe  first  census  of  the  United  States  was  taken 
te  1790,  «ad  a  deoennial  census  has  been  taken  ever  sinoe. 
la  wrti— fe  has  been  made  for  tbe  ten  years  previoaH  to 
trSlkfrom  the  daU  of  yean  1790,  1800,  1810,  and  1820. 
Fnai  Ae  data  thus  obtained  caloalations  as  to  f  ature  in- 
CBBSibave  been  made.  Tbe  present  and  prospectiTe  popa- 
ialiaair  tbe  United  States  is  as  followa  :~1870, 38.558.371 ; 
Un.».d66,000:  1872,40,604,000;  1873,41,704,000;  1874, 
4SjmjBt»;  1875,  44,060.000;  1876,  45,316.000;  1877, 
463M,00O;     1878,  47,983,000;    1879,   49,395,000;    1880, 


lbs  deren  principal  nations  of  the  world — 
Onst  Britain^  United  Stales,  France,  Germany,  Belgium, 
iiMih.  ftaans  Italr,  Spain,  Hollandy  and  Sweden— baye 
■OTHiam  doobied  tbeir  aggregate  oommeroe  in  less  than 
tiwti  years.  -Tbe  foreif^i  trade  of  these  countries  amounted 
to  UM,  to  £850,340,000,  and  in  1872,  to  £1.854.400.000; 
ifesvisria  aeirenteen  years  an  increase  of  £1,004,060,000, 
m  118^  per  cent  Tbe  increase  of  popolation  during  tbe 
aoMysriod  is  40,177,000  souls,  or  14  8  per  cent. 

1m  a  recently  isstied  report  on  the  trade  and 
eoBMtoe  of  Java,  it  is  stated  tbat  tbe  total  amount  of 
Gaeksaa  tiees  of  all  sizes  and  ages  growing  in  Oovem- 
pkatations  at  tbe  end  of  1873  wm  1,705,542,  and  tbe 
bsik  oop  for  tbe  same  year  amounted  to  18,000  kilogrammes. 

ISa  ""^"'F  is  said  to  have  settled  down  into  a 
BSotiDdnstry  in   Qaeensland.    Tbe    production  is 
wrfntainH  at  present  at  a  little  over   100  tons 


THE  PROGRESS  OF  THE  BRITISH  COLONIES. 

The  puhUoation  of  a  farther  number  of  tbe  "  Statistical 
Abstract  for  tbe  Several  Colonial  and  other  Possessions 
of  the  United  Kingdom"  affords  an  opportunity  for  in- 
qniring  into  the  present  condition  of  our  colonial  pos- 
sessions, and  also  for  ascertaining  the  amount  of  pro- 
gress they  have  made  daring  the  past  fifteen  years. 

The  welfare  of  our  colonies  is  of  treble  interest  to  the 
mother  coantry.  inasmach  as  they  not  only  provide  a 
home  for  her  surplas  population,  bat  also  contribute  to 
the  spread  of  tbe  Anglo-Saxon  race,  with  its  free  in- 
stitutions, and  create  new  markets  for  the  disposal  of 
British  manufactures,  in  exchange  for  the  raw  materials 
of  industry  and  articles  of  food,  which  are  so  abundantly 
produced  in  many  of  the  colonies. 

In  order  to  keep  the  present  remarks  within  the  limits 
of  the  Jountaff  it  is  proposed  briefly  to  notice  the  progress 
that  has  been  made  in  the  various  possessions  under  the 
heads  of— 1.  Popolation ;  2.  Finance ;  3.  Trade ;  4. 
Agriculture ;  and  5.  Climate. 

1.  Population. — Owiuff  to  the  unfortunate  absence  of 
a  census  for  British  India  in  1861,  it  is  not  possible  to 
ascertain  the  increase  of  the  total  population  of  all  our 
colonies  since  that  date.  As  regards  the  other  posses* 
sions,  however,  with  the  exception  of  St.  Helena, 
Antigens,  and  Honduras,  the  population  in  every  case 
shows  a  large  increase  in  1871  over  1861.  In  some  of 
the  more  important  oolonies  it  was  as  follows : — In  the 
Australian  group,  56  per  cent.;  in  the  Cape  Colony, 
112  per  cent. ;  in  the  Dominion  of  Canada,  12  per  cent.; 
in  the  West  Indies,  14  per  cent. ;  and  in  the  Mauritius, 
27  per  cent  If  we  compare  these  rates  of  increase  with 
that  of  the  increase  of  the  population  in  tbe  mother 
country  (which  was  a  little  over  12  ^  cent,  in  the 
same  period),  the  peopling  of  our  oolonies  appears  to  be 
advancing  at  a  highly  satisfactory  rate.  The  total 
population  of  all  Uie  oolonies  in  1871  may  be  stated 
in  round  numbers  at  about  202  millions;  of  which 
191  millions  belong^  to  British  India,  and  11  millions 
to  the  remaining  possessions.  Of  this  latter  amount 
the  Canadian  Dominion  possessed  3,748,000  inhabitants; 
the  Mauritius  2,405,000;  Australia  1,978,000;  the  West 
Indies  1,062,000;  and  the  Cape  of  Oood  Hope  and 
Natal  combined,  from  800,000  to  900,000. 

2.  Finance, — ^As  some  of  the  colonies  include  the 
amounts  raised  by  loans  in  tbeir  revenue  statements, 
whilst  others  exclude  such  amounts  from  their  income 
returns,  it  is  not  practicable  to  ascertain  in  a  very 
aocurate  manner  tbe  total  revenue  of  the  colonies,  but 
taking  the  returns  as  published,  which  are  rather  under 
than  over  the  mark,  it  appears  that,  with  the  exception 
of  the  revenue  of  Labuan,  the  gross  receipts  from 
revenue  from  all  sources  (including  loans  as  far  as 
given)  show  a  considerable  increase  in  1872  over  those 
of  the  first  year  in  tbe  series  published  in  the  abstract. 

In  1858  the  total  gross  revenue  of  all  the  oolonies 
together  was  about  43  millions  sterling  against  72  mil- 
lions in  1872;  this  gives  an  increase  of  68  per  cent. 
The  total  amount  of  the  public  debt  of  the  colonies  at 
the  same  dates  was  86  millions  sterling  in  1858,  and 
180  millions  in  1872,  showing  that  it  had  more  than 
doubled  in  tbat  period.  Tbe  amount  of  debt  was  equal 
to  two  years*  revenue  of  1858,  and  to  two  and  a  half 
years'  revenue  of  1872.  This  is  the  general  avera^ 
for  all  the  colonies,  but  in  some  instances,  as  in  Australia 
and  Canada  for  example,  the  proportion  is  much  greater, 
the  debt  amounting  to  from  four  to  five  years*  revenue. 
It  is  very  important  in  oolonies  with  limited  resources 
that  great  circumspection  should  be  used  in  creating 
debt,  however  worthy  the  objects  may  be  for  which  the 
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debt  is  created,  as  the  tax  for  interest  may  become  bo 
beayy  as  to  act  as  a  dog  on  the  advancement  of  the 
State.  The  public  debt  of  the  United  Kingdom  amounts 
to  779  millions,  which  is  equal  to  about  ten  years*  pre- 
sent revenue. 

Next  to  the  Gk>ld  Coast,  which  only  gives  about  one 
Bhilling  per  head  of  population,  British  India  produces, 
in  proportion  to  its  population,  the  smallest  revenue  of 
any  or  the  colonies.  During  the  five  years,  1868-1872, 
the  average  revenue  of  India  stood  at  fifty  millions  ster- 
ling, which  would  represent  a  contribution  of  only  five 
shimngs  per  head. 

The  expenditure  returns  of  the  colonies,  including  re- 
payment of  loans,  pretty  nearly  correspond  with  the 
amounts  of  revenue  raised,  and  therefore  do  not  call  for 
special  remarks. 

Attention  may  here  be  drawn  to  the  two  last  tables  in 
the  abstract,  which  give  the  rates  of  import  and  export 
duty  levied  in  the  various  colonies  upon  the  principal 
articles  of  im(>ort  and  export.  With  the  exception  of 
the  import  duties  in  the  Korth  American  Oolonies  and 
in  some  of  the  West  Indies,  where  the  rates  exceed  ten 
per  cent  ad  valorek,  the  customs'  tariffs,  as  a  rule,  are 
moderate  in  their  rates,  but  they  do  not  appear  to  be 
based  upon  any  principle.  Baw  materials  and  manufac- 
tured goods,  necessaries  of  life,  articles  of  food  and  luxu- 
ries, yams  and  tissues,  in  many  of  the  colonies,  are  all 
equally  taxed.  Space  will  not*  permit  of  a  complete  ex- 
amination of  these  tables,  but  it  is  clear  that  tiiere 
remains  a  g^reat  deal  to  be  done  in  colonial  legislation 
before  the  true  interests  of  consumws  in  the  colonies  are 
duly  provided  for.  It  is  moreover  certain,  notwith- 
standing  the  amount  of  prog^ress  that  has  been  made  in 
the  trade  of  the  colonies  of  recent  years,  that  it  would  I 
have  been  still  larger  under  the  guidance  of  a  com-  i 
meroial  policy  based  upon  sound  economic  principles. 

4.  Trade. — ^The  retiurns  of  trade  exhibit  very  satisfao- 
tory  results.  The  total  value  of  imports  into  idl  the 
colonies  (exclusive  of  Hong  Kong  and  GKbndtar,  which 
do  not  publish  returns,)  in  the  year  1858  amounted,  in 
round  numbers,  to  92  millions  sterling,  and  increased  to 
144  millions  in  1872,  showing  an  increase  of  fifty-six 
percent.  The  total  exports,  on  the  other  hand,  amounted 
to  81  millions  in  1858,  and  to  156  millions  in  187  2,  show- 
ing an  increase  of  ninety-two  per  cent  The  above 
amounts  include  bullion  and  specie  as  well  as  mer- 
chandise. 

The  extent  of  the  interchange  between  the  colonies 
and  the  mother  country  in  1873  amounted  to  no  less 
than  161  million  pounds  sterling;  namely,  81  million 
worth  of  ^oods  Beat  home  £rom  the  oolonies  in  addition 
to  9^  miUions  of  gold,  and  71  millions  worth  of  goods 
exported  from  this  country  to  the  colonies. 

In  1858  forty-nine  per  cent,  of  the  total  imports  of  the 
colonies  was  received  firom  the  mother  country,  and  in 
1872  fift^r-three  per  cent. ;  and  of  the  total  exports  of 
the  colonies  fbrty-seven  per  cent  was  eiQported  to  the 
United  Kingdom  in  1851,  and  fifty-one  per  cent,  in  1872. 
These  &cts  clearly  demonstrate  the  stability  of  the 
trade  between  the  mother  country  and  her  colonies,  as 
well  as  indicate  its  importance. 

As  regards  the  present  extent  of  the  trade  between 
this  country  and  the  colonies,  that  with  India  occupies 
the  first  place,  next  Australia,  then  the  Canadian  Bo- 
minions,  the  Straits  Settlements,  Malt^  the  Cape  of 
Good  Hope^  the  West  Indies,  Ceylon,  &c. 

The  increased  amount  of  tnuie  in  the  colonies  has 
naturally  given  rise  to  an  increased  employment  of  ship- 
ping. Leaving  the  returns  of  Malta  and  Gibraltar  out 
of  the  calculation,  as  relating  chiefly  to  ports  of  call,  it 
will  be  found  that  the  total  amount  of  British  shipping 
entered  and  cleared  in  the  trade  of  the  colonies,  increased 
from  14,700  tons  in  1858  to  21,760,000  tons  in  1872,  or 
to  nearly  double.  This  tonnage,  of  course,  includes  that 
of  vessels  belonging  to  the  colonies,  but  the  far  greater 
part  belonged  to  this  country,  and  the  freights  carried 

T  them  went  into  the  pockets  of  British  shipowners. 


The  value  of  the  resouzoes  of  the  oolonies  b  not  duly 
appreciated  in  time  of  peace,  but  within  recent  years, 
during  foreign  and  civil  wars  abro&d,  their  importance 
to  many  of  our  national  industries  have  been  fully  £dt 
During  the  Russian  war  Australia  made  up,  in  a  gvett 
measure,  for  the  supply  of  tallow  and  some  other  staples 
withheld  by  Russia,  and  during  the  American  war  India 
furnished  our  spindles  with  large  supplies  of  cotton.  The 
woollen  industry  now  receives  more  than  two-thirds  of 
its  raw  material  from  the  colonies,  and  one-third  of  the 
raw  sugar  imported  into  this  country  is  also  furnished  by 
them. 

The  following  are  the  chief  products  exported  by  th» 
leading  colonies : — 

India— Raw  cotton,  opium,  jute,  rice,  dye-6tn£Bi,  oofEae, 

silk,  tea,  hides,  and  skins. 
Ceylon — Cofiee,  cocoanut  oiL 
Mauritius — Sugar. 

New  South  Wales— Wool,  tallow,  copper,  coal,  gold. 
Victoria — Gtold,  preserved  meat,  wool,  tallow. 
South  Australia — Wool,  copper,  wheat,  and  flour. 
Tasmania — Wool. 

New  Zealand— Qold,  wool,  preserved  meat 
Queensland — Qold,  wooL 
Natal— Wool. 

Cape  of  Gk>od  Hope— Wool,  coffee,  skins,  diamonds. 
Canada — Grain,  tmiber,  animal  products. 
Jamaica — Sugar,  rum,  coffee. 
Trinidad — Sugar,  cocoa. 
British  Guiana— Sugar. 

If  it  is  borne  in  mind  that  an  almost  unlinuted  market 
exists  in  this  country  for  the  disponl  of  colonial  produce, 
it  wUl  appear  strange  that  so  little  is  done  by  tho 
colonies  in  making  uieir  resources  fullv  known  in  thift 
country.  With  the  exception  of  some  few  returns  from 
the  Australian  group,  no  information  is  published  re« 
specting  the  nature  and  amount  of  the  various  crop* 
raised,  nor  of  the  results  of  mining  and  other  operations. 
Happily,  more  attention  is  now  being  paid  to  statistios. 
and  it  is  to  be  hoped  that  the  colonial  governments  will 
perceive  the  necessity  which  ousts  for^upplying  infor- 
mation which  is  so  much  needed. 

4.  Agriculture. — ^There  are,  unfortunately,  none  but 
the  Australian  colonies  which  publish  annual  returns  of 
agriculture.  The  area  under  wheat  in  the  whole  of  the 
Australian  group  increased  from  437,000  acres  in  185S 
to  1,439,000  acres  in  1872.  The  total  number  of  homed 
cattle  in  Australia  in  the  same  period  increased  from 
3,429,000  to  5,038,000.  In  1872,  2,287,000  belonged  to 
New  South  Wales ;  1,200,000  to  Queensland ;  812,000 
to  Victoria ;  and  436,000  to  New  Zealand.  The  total 
number  of  sheep  increased  frt>m  19,613,000  in  1S58  to 
61,608,000  in  1872.  Of  this  latter  number  17,660,000 
belonged  to  New  South  Wales;  10,676,000  to  Vic- 
toria ;  9.700,000  to  New  Zealand ;  6,687,000  to  Queens- 
land; 4,900,000  to  South  Australia;  and  1,395»000  to 
Tasmania. 

6.  Climate. — ^Intending  emigrants  may  with  much 
advantage  consult  tables  23  and  24,  containing  abetraote 
of  the  meteorological  statistics  of  several  of  the  coloniaa 
From  these  tables  they  may  ascertain  the  pecnliaritifli 
of  the  climate  of  some  of  the  principal  possoaoioni 
and  thus  avoid  the  trouble  and  expense  of  mig^tini 
to  a  climate  unsaited  to  their  constitution.  There  ar^ 
few,  for  example,  who  would  care  to  select  for  i 
residence  a  country  where  the  thermometer  rang« 
perpetually  between  72^  and  89^  Fahr.  in  the  Bhf3^ 
and  where  the  average  rainfall  is  about  120  inches^  a 
about  12  feet  in  the  year ;  yet  such  is  tiie  climate  « 
Singapore.  It  is  to  be  hoped  that  endeavours  will  ^h 
made  to  render  these  tables  more  complete. 


The  production  of  coal  effected  last  year  in  thi 
French  department  of  the  Nord  amounted  to  3.603,461  toiy 
This  total  presents  an  augmentation  of  267>468  tons  as  ooai 
pared  with  the  corresponding  extraction  for  1872. 
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FBINTERS'  WASTE. 

Of  an  <mr  iraste  prodaota,  there  are  few  more  abun- 
daxit  and  porh^M  none  more  uniTeraally  produced  than 
vifte  paper.  like  meet  other  refuie  material,  old 
prar  haa  of  courae  a  certain  yalae  of  ita  own. 
After  bong  used  for  writing  or  printing  on,  perhaps 
mote  than  once,  as  lor  instanoe,  in  the  caae  of  '*  bills  " 
fornevBpapera,  which  are  generally  printed  on  aarplua 
akeeti  of  the  newapaper  itself,  it  can  be  again  woriced  up 
intofreah  paper,  and  this  process  can  be  repeated  again 
and  again,  ao  long  as  any  fibrous  character  remains  in 
Che  Ma>4»ria1,  though  each  time  the  resulting  paper  is 
of  a  more  brittle  and  generally  inferior  character.  In 
piactice  of  eoutae  the  old  paper  is  mixed  with  a  certain 
pvoportion  of  new  material,  which  lends  tenacity  to  the 
fnaimfcrtared  article. 

For  a  long  time  the  market  yalue  of  the  various 
qsahtia  of  old  paper  remained  almost  stationary,  but 
now  it  appears  that  there  ia  a  great  falling  off  in 
fte  demand.  So  considerable  is  this  £dling  off  that 
priaiefs*  and  bookbinders*  cuttings,  which  formerly 
atmiaged  158.  percwt.,  now  are  only  worth  from  5s.  to 
7a. ;  ordinarr  quire  waste,  consiatmg  of  clean  printed 
Aeeta,  aurplns  stock,  &c,  which  formerly  could  be 
sold  for  13a.  per  owt,  now  only  fetches  firom  58.  to 
6a.;  whOe  the  lowest  class  of  all,  what  is  known  aa 
**BAdiine  waste,"  consisting  of  torn  pieces  and 
cnnnled  sheets  considerably  discoloured  wiUi  ink, 
w^ad  waa  sold  in  June,  1873,  at  5b.  per  cwt,  can  now 
with  difficalty  be  disposed  of  at  6d.  per  cwt,  and  often 
«iBaot  be  got  rid  of  even  for  nothing.  The  effect  of  tiiis 
ia  that  the  waate  is  now  accumulating  in  London  in 
large  quantities,  and  has  in  many  cases  to  be  destroyed 
Oft  arrount  of  the  room  it  occupies.  When  heaped  up  in 
brga  qoantitiea  there  is  even  considerable  danger  of 
fin^  aa  it  ia,  from  its  oily  nature,  not  at  all  unlikely  to 
giiuate  sufficient  heat  to  produce  combustion.  To 
■bow  that  the  amount  of  this  material  is  suflScient  to 
sHake  it  worth  while  to  consider  whether  it  cannot  be 
ysafnDy  employed,  it  may  be  well  to  state  that,  aocord- 
wag  to  some  statistics  obligingly  furnished  by  Messrs. 
r^fll,  Potter  and  Galpin,  this  one  firm  alone  makes 
abost  30  tons  of  machine  waate  per  annum,  besides  from 
IS  to  20  tons  of  brown  paper  waste,  which  is  equally 
■nsali  ibif I  It  ia  probable  that  thero  are  not  many 
ina  which  make  ao  large  a  quantity  aa  this,  but  there 
■Ht  be  aereral  which  do  ao,  while  in  all  printing  eatab- 
"'  I  a  quaxitity  proportionate  to  the  workdone  is 


Boat  of  thia  "  machine  black  waste"  consists  of  paper 
^■eh  baa  been  passed  several  times  through  the  maichine 
to  dean  the  £aoe  of  the  "  forme,"  before  commencing 
tiba  rernlAr  impressions,  and  has  consequently  become 
iMdy  black  with  ink.  The  former  market  for  thia  was 
pnopally  America,  whither  very  large  quantitiea  used 
11 W  shipped,  to  be  employed  .in  the  manufacture  of 
HO.  The  demand  in  this  quarter  aeems  to  have  ceased 
Sfami  entirely,  aa  does  also  that  for  the  English  market 
Bvoold  appear  that  the  reaaona  for  thia  change  of 
fhiMisshiiiniii  are  two.  First,  the  chemicals  used  to  re- 
mgn  the  ink  from  the  paper  have  risen  in  cost,  so  that 
2 as  lopger  pays  to  work  up  the  old  stuff;  and  secondly, 
fipar  is  now  made  of  such  various  materials,  and 
ffiifrmrr  so  large  a  proportion  of  china-clay  and  other 
■■I  fflanua  aubetanoea,  that  it  will  not  stand  the  rented 
— ^ — I  applicable  to  paper  made  from  rag  or  similar 
I  in  the  first  instance.  It  is  consequently  only 
r  of  a  veiy  inferior  description  that  can  be  made  from 
i  materiala  by  using  them  a  second  time.  It  appears 
ftsBt  tiift  effect  of  these  facts  has  been  to  induce  many 
Upv  ankeis,  both  in  this  country  and  America,  to 
•ach  changes  in  their  plant  as  would  fit  it  for 
;  fresh  fibrous  materials  rather  than  paper  already 
I  banco  it  seems  probable  that  should  a  fedl  in 
)  of  rhsmfcalw  or  other  oiroumatancea  render  the 


old  paper  again  available,  it  is  not  likely  ever  to  be  as 
largely  nsed  as  heretofore. 

It  ia  believed  that  the  oinmmstanoes  of  the  case  are 
correctly  stated  above,  and  unless  the  data  supplied  are 
inaccurate,  which  can  hardly  be,  it  would  appear  that 
there  is  here  a  condition  of  things  on  which  the 
ingenuity  of  manufacturers  might  well  be  expended. 
There  is  a  large  quantity  of  waste  material,  formerly 
readily  used,  but  now  no  longer  available  for  the  same 
purposes  as  before.  The  supply  is  regular  and  not 
subject  to  variations  in  amount,  and  the  matter  itself  is 
cheap.  Attempts  have  indeed  been  made  to  utilise  it, 
but  hitherto  not  with  much  success.  For  instance,  it  has 
been  tried  as  manure,  but,  as  might  be  expected,  it  was 
quite  useless  for  such  a  purpose.  In  small  amounts  it  can 
still  be  disposed  of  for  making  brown  paper,  but  when 
the  amount  is  large,  it  is,  as  stated  above,  practicably 
unsaleable.  Whether  it  could  be  used  in  making  paper 
board,  or  the  coarser  qualities  of  papier  mache,  and  if 
not,  to  what  other  uses  it  can  be  applied,  are  questions 
which  can  best  be  answered  by  those  who  have  had 
practical  experience  in  these  manufactures.  As  the 
matter  stands,  we  have  hero  a  waste  material  which  it 
would  appear  might  easily  be  turned  to  some  use,  and 
the  question  is  to  filnd  a  use  for  it.  The  problem  is  but 
a  variation  of  one  that  has  been  answerod  in  differont 
shapes  over  and  over  again  by  the  science  of  our  days. 
It  will  be  strange  if  no  fresh  use  can  be  discovered  for 
waste  paper  even  of  the  sort  above  described,  when  so 
many  substances,  once  the  merest  rofuse  and  waste,  have 
become  the  foundations  of  flourishing  industries. 


CATTLE  TRADE  OF  MARSEILLES. 

A  report  has  been  published  by  the  Commission  ap- 
pointed by  the  municipality  of  Marseilles  to  inquire  into 
the  causes  which  have  produced  the  high  price  of 
butchers'  meat  in  that  cit^.  Marseilles,  from  its  posi- 
tion, is  one  of  the  most  important  cattle  markets  in 
France,  i^vioua  to  1872  the  cattle  trade  at  this  place 
was  insignificant,  the  greater  number  of  towns  on  the 
coast  of  the  Mediterranean  bein^  supplied  from  the 
Alpine  districts.  The  town  of  Aix  was  then  the  most 
important  market,  and  at  Marseilles  the  sales  of  cattle 
wero  unimportant. 

In  1862  the  importation  of  foreign  cattle  into  France 
having  been  fadhtated  by  the  diminution  of  the  duty, 
Marseilles,  from  her  favourable  situation,  has  become  a 
market  for  cattle  of  first  importance. 

Thia  Rreat  increaae  will  be  seen  at  once,  for  whilst  in 
1862  only  63,000  head  of  cattle  wero  imported,  in  1873 
their  number  amounted  to  1,064,862  head,  of  which 
221,786  head  arrived  by  land  and  833,076  by  sea,  the 
greater  part  being  supplied  by  Sardinia,  Italy,  Spain,  the 
DanuUan  provinces,  Algeria,  Morocco,  and  other  coun- 
tries bordering  on  the  MMiterranean.  Although  but  little 
known,  Morocco  is  eminently  a  cattle-producing  country, 
feeding  no  less  than  40  millions  of  sheep,  19  millions  of 
goats,  6  million  of  homed  cattle,  and  50,000  horses, 
all  of  which  ultimately  aro  shipped  to  Marseilles.  The 
market  of  Marseilles  suppUea  the  aouth  and  interior  of 
France,  as  well  as  Belgium,  Switeerland,  and  Germany. 


It  has  been  discovered  that  the  bamboo  con- 
tafaia  a  poison  which  the  natives  of  Java  extract.  The  cane 
ia  cut  at  each  joint,  and  in  the  cavity  is  found  a  small 
quantity  of  black  fibrous  matter,  which  ia  covered  with  aa 
almost  imperceptible  coating  of  tiMue  which  contains  the 
poison.  If  swallowed  the  filaments  do  not  piws  into  the 
stomach,  but  remain  in  the  throat,  and  produce  violent  in- 
flammation, and  ultimately  death.  Experimenta  are  to  be 
made  with  various  kinds  of  bamboo,  to  teat  the  existence  and 
nature  of  thia  allsged  poiaon. 


li 
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THE  OVEELANB  MAIL  TO  INDIA   VIA 
BSINDISi. 

Altlioagh  much  wiu  anid  and  irrittea  for  manj'  jgo^ts 
ia  fnvour  of  the  BriDdisi  route  over  that  pU  Miim^Uf^a 

Llbr  the  tadiim  mAils,  notfaiug  ab^IutelT  Wfts  done  until 

lihe  breaking  out  of  the  Franco -Fnuaiaii  wuTf  amd  in 
oonfi^quence  of  railway  comtnnQication  in  Frane©  bein^r 
■topped,  our  post-office  authorities  were  forPt?d  into 
■dopting  the  Italian  route,  and  lending  the  maila  vis 
Qt/tmnsiY  and  over  the  Brvmem  paas.  Bail  way  com- 
monicatian  bfiing  re-eetabliahed  in  Francej  and  tomirda 
the  elo86  of  1871  the  Mont  Ctjnia  tunnel  completed^  the 
poital  sfsrvice  (for  the  Indian  mail  only)  vaa  again 
letamed  tia  France,  but  inat^jad  of  Marseilles  the  maik 

[vere  sent  from  Calais  to  Modena,  and  from  thence 
through  the  great  tunnel  of  the  Alp  to  Tunis,  Eulogna, 
and  Brindiel,  55J  hoars  only  being  occupied  in  the 
jpumtiy  from  X/mdon  to  that  port,  and  the  flienrico  from 
London  to  AlEJxandria  in  137^  hours. 

Th\i  regular  service  by  this  route  was  comroenoed  in 
1B72|   iind    has   h&en  continued   erer  since   with   the 

I  greJiteat  punctuality.  The  importaoce  of  the  Indian 
miiil  service  by  thh  route  to  Italy,  may  readily  ha  setn 
by  the  following  table  :*^ 


lolland 


Total 


freight  of 

liOttCJl, 


frsBisjitf. 

l,eiL320 

l,4^i321 

300,078 


43,l}51,&04 


Wctglif  <if 


11*8.100,8:27 
4,217/208 

11.186.267 


215,711,750 


474,500 


TdUI  weight 
ofmttlJ. 


2a7.aoo,9n 

6,8M,628 
12,642,876 
2.485,346 


25S,7G3.6flO 


669/ZSO 


Amount  pnid 

U  iMUn 

Gnvernmeat 

for  c»rr}"lng: 

mill*. 


amount  half  wm  returned,  according  to  the 
respecting  the  guarantee^     Some  difE<*ulty 
by  the  Alba- 1  tali  a  Company  respecting 
and  it  was  ultimati^y  settled  by  the  Gk» 
talcing  to  pay  80,600  franca  yearly  fot  »w^ 
the  mails.      Deducting  these  amounts  from 
amount   (586,823*18)  received,  it  will   be   ■«• 
clear  profit  wajs  made  by  the  OoTemment  of 
francs  (£15,239  6a.  M.)    The  benefits  to  the 
by  the  transit  of  the  Indian  mails  via  BtinM 
limited  to  this  amount,  immense  advantagoi  """" 
from  it  indirectly. 


Francs. 

496.0.51  23 

70,]  03-78 

15,154-52 

6,503'e2 


6SG,82348 


2J^,in  14  di 


AboQl  50,000  franci  are  paid  Oemanj,  hut  as  the 
sulk  come  Ha  Alba  and  Verona,  and  with  the  other 
ktlefS,  and  not  in  separate  bagi>,  no  exact  returns  can  be 
made,  but  in  round  nnmbera  it  may  be  estimatf^d  that 
^3Mi,S00  is  pitid  by  the  varioua  Eu'ropeau  cotin tries  to 
ItAly  for  the  carriage  of  the  overland  mails. 

In  1871  the  weight  of  themaik  paasiuf*  through  Italy 
ma  the  Bremen,  were  only  231,060,008  grammes,  or 
20J8B,752  grommes  less  tbau  in  1872. 

It  mj*y  bo  remarked  that  n  large  proportion  of  the 
diK'9  p-iid  to  the  Government  for  carriage  of  maik  are 
absi  rbed  hy  the  varioua  railwjiy  companies,  who  are 
obliged  to  provide  special  trains,  ^ith  cjirriages  for  the 
«mph\ft*  of  the  Post-office  who  accompany  the  mails, 
the  t^peuses  of  loading  and  unloading. 

The  mailB  whioh  arrive  at  Brindisi  by  the  Peninsular 
and  Oriental  Company's  steam  ejits  ha  ve  to  he  sent  on  at  once 
•to  Bologna,  where  the  correspondence  directed  to  Great 
Britain,  France,  or  Spain  is  sent  on  lia  the  Mont  Cenis 
toinm^l,  while  that  for  Ctsntr^l  Eutropo  ar^  forwarded  Hit 
tile  Br^^men,  and  it  is  therefore  noccssary  to  divide  the 
mails  at  this  point  and  forward  them  by  special  trains 
on  the  line  from  Botogna  to  Modena,  ni  well  uj  on  that 
from  Bolognn  to  Alba. 

In  187*2.  for  this  service,  the  ileridiftjial  Railway  Com- 
pany supplied  53  special  trains  from  Bologna  to  Brindisi, 
47  from  Hrmdisi  to  Bologna,  4  from  Brindisi  to  An  con  a, 
whilst  the  Alba-lt^ilid  ICriilway  Company  provided  S8 
special  trains  botwcfii  Boltjgna  and  Turin,  01  be- 
tween Turin  and  Modeua,  20  between  Bologna 
Wid  Padun,  and  8  between  Padua  and  Alba. 
400,680-30  francs  were  paid  by  Government  to  the  Me» 
ridian    R^iilway    Gomponj  for  thia  service  of  which , 


THE  ITALIAN  POST  OFFICE. 

The  itatifltica  of  the  Italian  post«I  service 
have  recently  hficn  published  by  the  Minister 
Works,  and  are  comprised  in  a  large  v'olume 
the  foUovring  is  a  reMutnt  giving  someolths  mc 
tout  facto. 

The  total  number  of  letters,  newapapera, 
through    the    post-oUce    during    1872     amou 
232/242,677,  showing  nn  incr^Fise  over  that  of 
rious  year  of  1^966,527.     In  1862,   the  total  nuni 
letters  imd  packets  sent  by  post  was  only  J 1 1, 
Oot  of  the  232,242,677  jmoket*  of  correspond 
through  the  post  in  l8Ti!,  100,357tf'60  were  leiteii 
ing  an  increase  of  upwards  of  a  million  on  the 
previous  year. 

The  provincpii  in  which  the  greatest  amount 
work    was    done,     were — Milan,     9,076,984  ; 
7*301,703  ;     Florence,    7,102,564  ;     liome»    7,1 
Tnrin,  6,169,011;    Geneva,  4,934,764,  and    " 
j  3,067,836. 

In  the  pPOTincea  of  Leghorn,  No  vara,  Palefl 
1  Venice  mc^ro  than  two  millions  of  letters,  &c., 
j  through  the  post-office,  whilst  Ancona,  BiitI, 
■  Brescia,  Caserta,  Como,  Cuneo,  Meisaina,  Pad- 
Perugia^   Udine,  imd  Verona  their  number 
one  million. 

Takiojff  into  eonaideration  this  movement  of 
denie  with  regnrd  to  the  population,  it  appe; 
the  province  of  Iweghom  there  were  10■^l  lei 
each  inhabitant;  Rome  90 1  ;  MiUn  8'07:  J 
8-83:  Venice  7'76;  Naples  7  2-5;  Genoa  6*82 
6-36.  It  should  bo  mfmtioned  that  in  the  pro 
Leg^hom  there  is  no  mml  population,  wMch 
for  the  proportion  of  cerrespondence  par  k 
being  largitr  than  for  the  other  provincei,  ' 
vinces  in  which  the  smallest  amount  of  cor 
took  place  and  where  the  numbei*  of  letters," 
not  exceed  two  per  inhnbitant,  wore  j — AyellxQ 
Bellumo,  Benevento,  CaBorta,  Catania, 
Cosenzn,  Girgenti,  Lecce,  Modenn,  Poteni 
Calabria,  Reggio  in  Emilia,  SitleniOf  S;,  ^ 
IVipani.  Only  six  per  cent,  of  the  lG0,a5^ 
sent  were  unpaid,  whilst  two  years  pre vioiisly  thi 
represented  66  por  cent,  of  the  letters 
number  of  registered  letters  amounted 
showing  an  increaie  of  669 J56  over  the  p: 
The  insured  letters  (that  is  to  say  those  of  w] 
Tttluo contained  is  declared),  were  2 19, i SO,  retire 
amount  of  money  sent  through  the  post  of  Hi, 
frant^s,  being  an  in  crease  over  that  sent  during  the  | 
year  of  29,186,187  francs.  The  largest  declared  « 
that  passed  through  the  post-office  were,  m 
niimhors,  Naples  22  millions  of  franca  ;  W 
11  millions;  Milan  13  millions;  Rome  II  ta 
Genoa  0  millions  ;  Turin  8 ;  und  Logbom  7. 

The  quantity  of  newspnpers  and  other  printed 
sent  by  j>ost  amounted  m  1872  to  06,826,-506,  of 
68, 832^684  were  newspapera  and  reviewi,  and  27J 
not  periodicals,  showing  an  increase  of  more  thi 
millions  on  the  previous  year.  The  greatest  i 
appears  to  have  been  at  Florence  16,440J84 ; 
H,620,7H  J  Rome  U,l  17,736 ;  Turin  11^3*4,803 
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iSdO,    In  po^rti0n  to  fhe  popalfttion  it  appean 
K*  fkmuv  W  2(^.li)  per  uihabiUnt  i  Eome  16.87^ 

"*  sold   thmiigbaut  the 

J,58d*fi2    frAncfl,    being 

mil    01    l:5U     of  1,349.29271    fmoca* 

but  upon  lerltfirft  insuflicretitly  paid  by  post- 

ritiei  f»r©  a  peventie  of  1,39a  ,602  20  fr&qca, 

r  of  300,000  fmnci  over  tkikl  of  the  previous 

'Hf  annteof  poit-office  onfera  was  3,127*130,  repr©* 

mifalt  mmsf  ?«lite  of  a2T/236.30l^5(i  fnrncs,  and 

Ldbn^p  tfl  iact«««e  of  tho^  of  th^^  previous  jeiir  of 

^^BUlft Bflttbtt^  mud  of  B^boat  10  miliioa  of  fr-Aata  in 


QOERESPONDENCE. 


rmr  exhtbits  at  the 
National  exhibition. 


INTER- 


(,— lulfr.  HoiiienliAiii*a  intareating  re^ovr  of  tbe 
rj  «ihtl.tt»  at    th^  iDUMtiationftl    Exbibitiop,  be 
ip  hi*  rsmulrs  on  the  chemical    trentmeiit    of 
1^  bf  ilAtiiig  the  two  itnportant  points  which  are 
(«i^--Ckii  delicate  fbh  live  in  tbe  e^uent  ? 
^KMtf y    Ii  the  pro^ma  of  treatment  througbo at  free 
•od  iiytiry  to  health  'f 
iTB  GimiLo  Corapanj*a  ABC  process  had 
It  of  ilr.  Homenhkm'a  cniici«inK,  I  take 
of  Mking  ^on  to  allow  your  readers  to  re*d 
—  ttttlimoiuAls  from  indepeaideot  ftu^orlttea 
tucnm  of  the   A  B  0  proet^sa  oa  both  tbe 
ittiild«nd   of   paramount   ijziportaDG«  by  Mr. 

^Isll  «i  tb  Hah  livings  in  tbe  effluentj  I  send  copi^ 
Aai]  il«elarj,tiort  of  the  cbairmiiQ  of  the  Leeda 
-^  lai  Srwi^mt^*?  Commit teo  j  and  I  m^j  at&te  in  Hddi- 

'  1M  »  ^ii^.  t  ouipftny'fl  tanks  at  Fnria,  fiah  ef  many 
LBiUiblijf  boiidr^fl  of  the  d^licute  gndj^eon,  lived 


*lQ«fp  T»t!iAmt  aa  ajdennan  of  the  borough  of 
ih  a  ka^Utifl,  und  chRirmau  of  the  coaamitke  of 
'^WiKiI^  h4ri«iiEj  charge  of  the  worlca  hereinafter  re- 
^^tc,  dtlmiibv  ct^Ttify  that  the  Native  GmiooCbm- 
"^  I^fuSoii*  in  Euglittjd,  have  auperinteuded  the 
«nrtka  iif  w^tks  at  Leeds  for  the  Corpomtion  of 
^  lll«i|lt  tncti  vorVs  beinf^  for  tbe  purpose  of  cnrry* 
^flifk*  pufificsaiton  of  the  Lo^ds  sewage  matter  by 
■in  mtpMinkUd  by  tbe  said  oompanyj  and  known 
'VaHC  procMi/ 

'  Ai  ftii  worki  aro  now  in  operation,  and  are  dally 

-^^Dgtnm  on^  and  a  half  to  two  miHioni  of  gallons 

^dttM|li^  iWage  of  Leeds,  the  effluEnt  water  from 

^^^^plrom  ihts  t&iiki  imo  tbe  River  Aire. 

^MBBi  ITih  of  February,  in  this  present  year,  a 

^Af  ef  tibt  cffl^oeat  water  was  placed  in  a  vase,  and 

%mxub^y  m  fiah  (a  carp)  wiia  plaoed  in  the  wattir, 

'  f*  ^  nna3n#d  i^ve  and  well  and  incnased  in  size, 

I  Ai  dtiot  July  in  thb  ytar,  on  which  day  it  died, 

^Bf^sadthfiTinf  in  the  eMncmt  water  between 

- 1^  m  ttontkit  00  other  water  having  been  used. 

^^ktwcA  these  dales  the  weath«^r  was  very  hot, 

chtnf?«d  every  six  or  seven  days,  the 

taVtn  ftK^m  and  put  Into  the  WHter  by  hand. 

Kmary,  three  fish  wer^  aJao  pkced 
I   by  the  Corporation  for  domestic 
*^u  r^  aar  remsiined  until  the  25th  of  Joly, 
mCiSifthcttdled. 

tiBi  lllh  day  of  October,  1872* 

**Gi»TiOa  Tatiiaii, 
4i  thA  9^m^  and  Sew^nge  Committee 
^  d  th*  B^nmgh  of  Leeds/^ 


Seoondly,  as  to  abrtenee  from  nuisanee,  Mr.  Keateg^ 
chmDist  of  the  Metropolitan  Board  of  Works,  in  his 
oi&cml  report  states  t — 

'*  That  during  the  preparation  of  the  mBnure,  inolad* 
ifig  the  etoriog  of  the  moiat  cakes  of  mud  from  tbe  pro- 
tiesBf  Bud  tbe  final  drying  in  the  drying  cylinder^  no 
uffensivo  effluvia  were  emitted ;  and  that,  taking  the 
experience  of  Grosaneaa  as  a  guide,  the  A  B  0  process 
may  be  carried  on  up  to  the  completion  of  tho  mamuro 
for  the  market  without  producing  any  tiuiaance/' 

And  the  Chairman  of  the  Leeds  Streets  and  S<?werage 
Committee^  on  the  22Qd  September,  1873,  certifies  as 
follows  ;^ 

'*!,  George  Tatbatn,  of  Loods,  in  the  Coanty  of  York, 
an  alderman  and  ebairman  of  tho  ^trtfCta  and  Sewerage 
Committee  of  the  Council  of  tbe  Borough  of  Leeda,  at 
the  request  of  tbe  Native  Guano  Co-,  hereby  certify  : — 

■^  L  That  the  town  of  Leods  haa  disinfected  a  part  of 
the  se^ago  of  the  town,  and  are  about  completing  the 
works  to  diainfect  the  whole  of  the  sewage  by  means  of 
the  'ABC  process.* 

**  3.  That  the  effluent  water  produced  by  the  procesa 
ia  Hu£lciently  pure  to  be  albwed  to  flow  into  tbe  river 
with  the  aaaent  of  the  authorities. 

**  3.  That  tbe  whole  process,  including-  the  preparation 
of  the  native  guano,  is  performed  without  offensive 
odour  or  nuisance, 

"■  (Sigtied)  GaoBos  Tattiaw/' 

I  WDtild  alio  {ttate  that  this  company  have  already  sold 
over  4,200  tons  of  thf  ir  nattve  guano,  and  have  received 
for  it  £l4j308,  and  that  they  have  numerous  and  im- 
portant testlmoniftis  to  its  value  a^  a  manure.  The 
Leeds  Corporation  made  their  own  trial  of  it  agabafc 
Peruvian  guano  and  oth^r  man  urea,  and  the  reaoJts 
were  satisffli^tory,  as  you  will  see  by  tho  accompanying 
cGicia!  reports. 

I  would  also  claim  for  the  process  that  it  ia  equally 
eMoient  with  sewaga  mixed  with  the  many  dys  waters 
of  a  manufacturing  town,  as  proved  at  Leeda  by  montha 
of  a  cl«>ar  bright  and  innocuous  eMuent. 

In  ooQ elusion,  I  urn  in  a  position  to  prove  that  tbe  sale 
of  the  native  guuno  produced  will  certaioly  cover  tho 
expense  of  treating. — 1  am,  &c*, 

C.  Rawsok, 
Managing  Director  of  tlie  Nativa 
Qnano  Compimy  (Limited). 

9,  Tletoria^cliflmbfjn,  Woitfiaintt^r,  S.W. 


OENEBAL    VOTES. 


Goal  in  Itt^y, — A  diaoovery  of  coal  haa  recently  been 
iiiAdt}  at  Hooca  Stnibaldi  (Saline),  in  the  Reman  territorj, 
and  ia  aaid  to  be  of  eicelleot  quality*  Tbere  are  numerona 
depoflitii  nf  Tertiary  coa)  tbroQghont  Italy,  end  more 
«4pecially  in  the  Tuncan  Maremma,  aome  of  which  are  at 
preient  workc^d  on  a  ooinparativdy  eitcoiBiva  scale.  There 
ia  ne  deubt  that  ia  tho  hands  of  English  cApiiJiiiati^  eoal 
minlii^  might  hecome  a  moit  pruStabli!  undcrLakiiig  in  Ilaly, 
u  tbe  cui^aumption  of  aeal  in  that  country  i^  daily  increaiing. 

Teohnioal  Instructioa.^^In  a  recent  letter  to  T/w  TVVffw, 
a  jeweller's  afaistwut  refera  to  the  Lyrd  Maynr'a  speech  at  tho 
dJBtrtbutian  of  pri?^ea  given  by  tho  Tufuera*  Cainp>uiy,  and 
exprePies  a  bop«  that  some  grent  and  (ttriraa movement  may 
ioun  be  inaugiuatod  for  placing  before  Warners  of  hi»  craft 
ihe  higher  HttiHtio  tmd  ttchnical  kiif>*3t^pa  00^0  recoftiirted 
ua  titfce^asary  to  muBierH  in  the  art.  He  further  expresiea  the 
feeling  of  himielf  and  his  fellow  crmftamen  that  the  rsTeDue 
at  tbe  disposal  of  the  Goldpmitbs'  Company^  confcai^dly 
at^llable  for  the  purpoie^  would  give  them  all  they  want  in 
tbe  ibape  of  Bchools  of  deaSgn,  coUectiuns  of  jewel  I er^-,  leO' 
tures,  and  other  appllaneea  that  would  uUimati!ly  result  In 
freeing  them  from  the  harsh  cri^ciams  now  general  inrafsr- 
ence  to  jewelki-a*  work. 
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XiJimfftctiLrt  of  Sods. — R  Beilafceio  statcif  in  th« 
ItfMiidy*  Omiral'BlaUt  that  in  Danmirk  cryolir^  ii  worked 
_  >  i  pr«&t  eiitent  for  this  piirpo«} ;  bwuxite  is  preferred  in 
Oaroittfif ,  ftlnoe  AiDeHniL  hoa  n  monopoly  ul  cryuUte^  Cryo- 
lite noutAim  only  !M  to  68  pnr  cent.  i>f  pare  sabitance  ;  thu 
jielilft  QQ  beAting^  witli  cfaHlk  12  to  13  p«r  cent,  a!  alanjina 
Il4  30  |i«r  cent,  of  tod«.  At  Oerp*ijndj  fltjor  Hpar  ib  Hdd«d 
i  Ibe  er^olit*,  wlwvbj  the  yield  uf  AltizuiDa  i»  incfeaised  tn 
*>%&  p«r  o^nt.,  and  th#t  of  Koda  to  (>8  or  70  per  cent. ;  very  pure 
Alumind  i«  tbui  obMiz^  oontatnisg  only  001  par  cent,  of 
Iron. 

Chaail«l    Faiiftga.— A   Dover    paper  atatea    thjit    a 
meoting  of  the  (council  for  tiarrjpiiQgoat  thit  prrijcK^tuf  ChuQnel 
'  tiocDUiunic^iiQa  between  EnK^ADd  aod  Pranco  was  fecentlj 
l^y,  wboQ  it  wiifl  detarmiQcd  t"  rcnumD  actiTa  Cif«ratit?nt  at 
^L  Mirg^aret's  in  thaft  »mkin|^,  with  »  Tiew  of  excuratltig 
th«  tK|>trinie!nial  drift  prapnuatorj  to  carrjini^oBt  the  acbeTUf) 
ai  a  whnlo.      The  Batue  paper  heara  of  an  important  move^ 
tnPtit  brin}?  made  at  Cjilajg  in  the  <:4iQRid(*rntion  of  pliina  for 
iaiJucdialely  improyiDif  thohnrbmr  fur  cuntiuentiLl  paitMDger 
and  giiridA  imfEc.     It  is  ro(>i>rted    that  there   i«  to  bfl  a 
l^lftfgo    boain  conBtmoted  tu   the   ctai^tward  »f   the  present 
fQuay  de  Murie.    The  piiBBenger  etdtka  will  be  mu\*ed  to 
Lthfl  improved  Quay  do  Marie^  and  Jho  present  statifm  of  the 
RBVortbeni  of  Franco  Bail  way  will  bu  uwjd  nuty  for  gooda. 
Pa  Crtlni*  new  town  fttati^m  will  be  coa*ttactM  aomo  half- 
way hi  r ween  the  prpseat  phico  and  St.  Pierre.     Thia  pmject, 
if  CMJ-rif^d  out,  will  be  of  great  tmpHirtaiice  ACid  adnmtAge  to 
the  port  (J f  DoTer,  aa  the  Mame,  if  out  greater  fii,dlitL«>4  will 
be  poitfieBBfld  at  Dover  and  Cakia  than  at  Folk««tQne  and 
Bo^ogno, 

Indian,  Railway s,^ — There  tire  now  open  in  India  5*872 

miles  of  railway,  which  hAVP  eost  about  £97,000,000,  giving 

n  average  eipenditure  of  £ld,o3G  n  miU.    01  ikh  leofftb, 

27  Diilei  are  Wd  with  a  doable  line,  and  5  J25  milea  on  the 

ft.  6  in.  gauge.    A  fuHher  eitent  of  1.850  mi  lea  \b  now  in 

cunrB»of  rme^otion,  of  whieb  817  milM  will  bn  on  the  5ft,  fiin* 

«Jid  1^033  on  the  metre  |{:Hii|?e.     It  haB  lately  been  decided 

wthatthe  Indoa  V*iley  lino  Bhall  b«  <>onetraated  on  the  5fl.  6in, 

llnBtead  rif  on  the  narrow  gaufs.    Duria^  last  yenr  312  trilea 

mf  odditioDiil  line  were  opened.    The  quimlity  yf  materialfl 

vent  nut  from  thii  oanntry  Ifut  year  amounted  to  113,24^5 

tolift,  eieluilTfl  of  10  locomotive*  and  So^DB  lona  of  fuel. 

The  Grirernroeni  were  the  chief  conntgnora,  having  »hipped 

n(?arly  <ai.(jOO  tona  for  the  State  niilwrtyfl.     Since  the  com- 

mturoTijtLt  of  railway  openitlon»  in  ludia  about  4,700,000 

fouB  of  rnAteriaU  have  beea  despatahed  to  th&t  tx^nntry,  of 

the  value  ef  £31,160,000, 


HOTICES. 


sinscEiPTioira. 


The  Michaelmas  subflcriptionj  are  duei  and 
fihotild  hPf  forwarded  by  oheque^  Post-office  order, 
or  CLeque  Bauk  cheque,  oroMied  **  CouttH  and  Co.," 

ad  made  payable  to  Mr.  Samuel  Thomns  Daven- 
t,  Financial  oflicer. 


FBOCEEMH&S  OF  TH£  SOCIETY, 

Oeddtaey  MErrrs-Gs, 

Tli«^  followiiig  arnrngemeuta  for  tho  Wednesday 
eTL^nings  before  Chrietmaa  have  been  made : — 

Kov^MBER  25. — **  School  Baildinga  and  SchcKil  Fit- 
..Mogap''  by  T,  Eooiit  Bmixh.  On  thii  erening  Str 
^iiAni.Ea    RiED,   Chaii-inwi  of  the   School   Boaifd  for 

ondon,  will  preside. 

I>Ecj;sniRR  2.— **TbQ  Erpediency  of  Proteqtioii  for 
DTetiiionB;'  by  F.  J.  Bramtvell,  FR.S. 

DKCiEMJjEn  9.— **Tb«  Protection  of  Buddings  from 
Lightning/"  by  Dr.  R.  J,  MA?f?f, 

DzcmmK  l6,--*'Tho  Saadblast  and  its  Application 
to  Indus trlii?  PurpoBea,"  by  W,  E.  Nzvrtoy, 


CA3rrOE  LKCTtJAES,  , 

I 

Courses  of  Cantor  Lectures  will  be  j^fS 

Monday  evenings  at  eight  o*clodk,  as  folloi 

Isrr  CotTiigi*— *'  Alcohol :  Ita  AcUon  aod  ita  l3 
Dr.  B.  W.  RicuAEJJRoN,  F.II.S, 

2ni>  Couhsb.— **  On  the  UlateriiU^  Couatractioa 
and  Pnnciplos  of  Tools  used  in  Handicrafti" 
Rev*  AuTut  a  Rioo.  M.A. 

3kd  Course- — **  On  some  of  tho  Fonos  of  the 
Steam  En^ino/'  by  F,  J.  Bramwell,  F,R,8.,  ^ 
of  tho  Iii8tvtutipn  of  Medumieal  EogiDocrs. 

Tho  following  is  the  syllabus  of  tb 
course  i — 

Lecturs  I.— Mosuay,  Dso»cbbk  Ttk., 
The  history  of  Alcohol  in  relation  to  iU  varis^ 
to  manMnd — in  the  Arte  and  in  i^cience, 

Lic?TU»i  n,— Monday,  Di^xBia   14t| 
The  Alcohol  group   of  organic  bodies.— Ed 
action  of  different  Alcohols, 

Lecttrs  in.— Monday,  Dece^wreil  2 in 
The    in^uence  of    Common   or   Ethylic  ALa 
animal     lifo. — The    primary   phyeiologio&l  aq 
Alcohol- 

Lectu'bz  rV. — MowniTi  Jaitdart  ISva 

The  pOBitmn  of  Alcohol  as  a  food*^ — Its  offedl 

animal  temperature. — Hygienlo  conaideratioaa*  > 

Legtuipb  Y, — Monday,  Ja^tc^auy  Mr«^ 

The  secondary  action  of  Aloohol  on  vital  foal 

Phyaioal  detorioratioBJS  of  structure— gcnoral  sii4 

^inoideaC  to  its  excessive  nm.  . 

LacrruUR  TI. — Mo3fDAY,  Febbuart  Iffq 

Infittcnce  of   Alcohol  on  the  norvous 
with  special  r^sference  to  the  mental  pheaonuoaaj 
by  its  USE. — Summftiy. 


JUVEKILE  LECTTmES 

During  the  Christmas  vacation, 
delivereo*  specially  suited  to  a  juvenile 
Bartioulara  will  be  duly  onnoimced. 

MomhcTs  are  privileged  to  introdiio©  twQf\ 
to  each  of  the  Ordinary  and  Sectional  Meel 
the  Society,  and  one  friend  to  each  Cant    ^ 


S€I1BTIFIG  UlZTINQi  FOR  THE  EHSlTIlini 


Max.  ...Bii-kbeck  Smentiflc  Bodet^*  Bnuthambtmi-biiil^ 

S  p  ift.    Mr.  Joseph  H.  Shirler,  **  Wat^^r.** 
Ec^al  O^jf^pMcal,  1»  iianLe>row,  W.,  S|  p.m. 

P.  Ep^rtou   Wfliburtfrn,  '^  Jouimer  aefuat  the 

Intffrnir  of  Am^tmlia/' 
Bedftl  ScieDCfl  Aaaociaidtiti,  U  Adam^treet,  AJelfi 

§  p.m.    Ai]j<jumc<1  dJJK'uii«ioQ  on  Mr.  Thoni 

Svp^w  '■  On  the  GocutUizctioa  of  a.  MusidpiiXI| 
etropoliB." 

Ttota,-- Civil  Engioecn,  SS^  Gn^at  Geoi^-fitr^t,  Weil 
6.W.,  8  pm.  Mr.  CharleB  tteuglai  Fn%  I 
FnLncLR  Y<ja,  "The  Pransylrnma  Eailttiii 
remark  a  oa  Atoericau  Bail  way  Cotutnctbs  U 

Antlirfipolo^raJ  Imtitute.  i,  8t.  Martin'iisW 
L  FmlesKn  Buak,  *<  Skalb  from  FalEDyra,  wfi 
on  the  AntiQuitJet,^*  S.  Mr,  Wm.  Bollairt. 
Feruriaa  AiitiqulU»."  S.  Mr.  O.  fiewaithi 
on  AnthzvpolofT  at  &bodthdbiK** 

W*o. ..  SOCIETY  OP  ARTS,  Jshn^strnt,  Addpld, " 
ij.iQ.    Mr.  T.  Boger  Smith,  *'Bchotil  BniMi 
Sehool  PiltiiigB,*' 
Boyal  Society  of  literatmv,  t^  St.  MBitda'i-flM 
Bp.iB. 


EOF  THE  SOCIETY  OF  ARTS. 
fft.  l,Ue.     Vol.  XXni, 


BffliF,  NOVEMBER  27,  1874. 


j^jrat^qigriteiiy  Umd^wauA  to  m  St^tmry 


?IOCIEI>IH0S    OF    THE    SOCIETT 


ft^lTTlOir  OF  EITEES, 

liftTci  detoniiiaed  to  hold  &  Coa- 

I «  TSmsdbjr,  Deoember  lOtli,  at  3  p.m., 

\  ite^  to  b©  taken  to  ensure  prompt  and 

tfor  preventing  the  pollutiou  of 

Tbfl  Eight  Hon.  Lyon  Playfair^  O.B., 

KU^i  LL,D.,  had  eonsent^d  to  preside. 


HmOrtliE  LECTTJEES. 

1  littTt  aTTtin^d  with  Prof.  Mt^Ijeod, 

b£t]j,'iiieeiiGg  College.  Coop^r's-hill,  to 

1  lerlttrei  (on  dates  to  be  htireafter  do- 

tlif*   ChriBtmas  holidayi.      The 

•Tlie  Work  wid  Food  of  the  Iron 


MllTTSE  OH  CAEBIAai  LAMPS. 

^»«i<l^  «l  this  Committee  waa  held  on  the 
Pt«*mt— Major- General  F,  Eardley- 
IXX,  P.E.S.,  Alt-^sumder  Beattio,  Myles 
Teulon,  and  J.  Tooilmfloii,  with 


tniAH  COKBnTTEE. 
OfiBUuittfo  hold  its  Urst  meeting  for 
m  Monflay ,  th^  MrX  Kov,  Preaent— 
Ckttitnim  of  the  Committee  (in  the 
^^(inff^Qii^  Thomm  Brigg^s,  Sir  George 
E.C.SwL,  A-  GflMCtk,  Maj\ir*Gent-ral 
r-VUront,  BJL.,  F.E.S.,  W.  8.  Fitx- 
Hailknd,  with  CoL  Hanlj, 
10  Uh:  Conmuttoe^  and  P.  Lo  Neyo 
Secretary  of  the  Bodety.  TUo 
hid  aader  oonaideratJOD  the  nrrangG- 
lk«  QMifttnfi  of  tha  Section,  and  Sir 
Qii^biil  uaifertook^  at  tho  TCque»t  of  the 


Committee,  to  deliver  an  address  at  tho  opening 
meeting  on  the  22nd  of  January. 

SECOITD  OEUDTAET  VEETTHO. 

Wodnesdity,  November  2oth,  1874 :  Sir  CmaeiES 
EEEl>t  Chairman  of  the  School  Board  for  London, 
in  the  chidr. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

CftTOpbell,  Churlea  HftUtburton,  10,  Eatcm-nlace,  S.V. 
Gill,  Lieut.,  W.  J.,  R.E.,  Aldomhot 
Groavonor,  Henry,  1,  Bridge wster-iquurai  Biirbican,  E»C. 
Huxley^  Oharlea  Eodney,   M.R.C.S,L,j   1,  Gloucester- 
place,  Portm&n-Bquana,  W, 
Mobetly,  Charles  Hemy,  I.  Park-creaoent,  Erith*  Kent. 
MoMr,  Ricbard,  C.E.,  the  Lawn,  Lower  Tulae-hjlli  S.W. 
Pease^    H.   FeU    (Mayor   of   Darlington),    Brinkhum, 

Wagataffa,  Thomas  Rog^ffl,  10,  Lancaster-pla6e|  Strand* 

Waita,  William,  Paj-k-road,  Halifan:, 
Wright,   Dr.  C.  R.   Alder,   Ohemioal  Laboratory,   St- 
B£»ry*ft  llospital,  Paddington,  W, 

A^cn  AS  HoiroE^LaY  CDRHE&poifiioro  MaxBKs, 

L<iflaala  y  Palomiree,    Hia   Excellency  Don  Vicente* 
G.C.ChJn.,  Valencia,  Spain, 

Ike  Chairman^  before  calling  upon  Mr.  Bmith  to  read 
th«  foUowing  paper,  desir^  to  crpraaa  the  pleasure  with 
which  ho  had  acf5«pted  the  invitation  of  the  C-oundl  to 
be  present  on  Ihia  occasion.  The  paasLng  of  the 
Elementary  Education  Act  of  1370  had  brought  the 
subject  of  Achoal  arcbitecture  pronunently  forward,  and 
gr^t  attention  had  been  paid  to  it,  not  only  by  the 
prafcsdon,  but  else  by  the  public.  Excellent  examples  of 
suoU  buildings  mjgbt  now  be  seen  in  this  country ,  and 
miiny  no  doubt  had  had  thv  opportunity  of  aeeing  what 
had  been  done  on  the  Continflnt  in  this  direction,  while 
some  perhaps  Uke  himjclf  had  enjoyed  the  privilege  of 
viewing  in  the  United  Statea  and  Canada,  some  excel* 
lent  apecjcneiu  of  firtt-rato  school  buildinp.  As  the 
oliject  of  the  eenntxy  wan  to  make  edncatica  aa  good  as 
poaaible^  so  the  great  object  of  echool  committees  and 
arcbitecla  liad  been  to  make  the  schools  themselves,  and 
their  fittings,  as  perfc^ct  as  posBible,  and  during  the  last 
three  or  tour  yeara,  therafgro,  icbeol  architsctare  and 
planning  had  reissivod  a  groat  deal  of  attention.  It 
was  one  thing  to  bave  a  pleasant  looking  handsome  eleva« 
tion  and  exterior,  and  quite  another  to  have  a  building  in 
all  r<apects  fitted  for  the  porpose  of  the  work  to  be 
carried  on  within  it.  School- building  was  now  being 
deietoped  into  a  sclencer  and  he  had  Be  doubt  they 
should  hear  some  useful  soggestiotiS  from  Mr.  Roger 
Smith,  who  had  long  paid  great  attention  to  the  subject. 
The  London  School  Board,  with  whom  he  bad  the  hononv 
of  boing  connected^  bad  already  built  and  opened  71 
schools  within  the  metropolitan  area,  and  before  it  had 
concluded  the  first  term  of  iti  existence  it  would  proTidb» 


idiool  leoommodatioa  for  134,000  children.  Simllai 
BoArdfl  in  other  parts  of  the  country  hud  been  building 
»Dd  opening  schook  at  the  flame  ratc^  in  proportion  to 
the  population  under  their  charge,  and  all  tbese  bodieSf 
tlifTofore,  had  groat  intereflt  and  some  oxpedence  in  the 
maitar*  The  Society  of  Arts  had  for  moro  thiin  a 
oenlury  rendered  groat  publio  servicer  by  ita  spirited 
Aiction  on  important  Oiicafltons,  and  he  could  not  but  feel 
that  tho  public  were  still  further  indebted  to  it  for 
the  opportunity  now  afforded  of  conai daring  and  diacuM- 
ing  a  (jueEtion  which,  ae  he  hud  said,  was  at  the  present 
lime  of  paramotmt  importance.  He  had  long  h^d  the 
pleaeurd  of  Mr.  Smitli'a  acqnamtan<^e,  and  he  felt  stirt^ 
that  his  experbnci  would  en&ble  him  to  ofler  nmny 
?:Alaable  snggestioni. 

The  paper  read  was—* 

SCHOOL  BUILDmaS  AXB  FITTINGS, 

By  T,  Hoger  Binith. 

This  very  wide  subject  is  one  which  it  ia  im- 
possible to  imibraeo  fully  Mtbin  the  narrow  limit® 
of  a  single  paper,  and  it  bt?comes  therefore  necos* 
Bary  to  aelc'Ct  h  portion:  of  it  for  considoration,  I 
ha.v^  Tudged  that  the  most  uieful  course  will  ha  to 
)  iHMisiaer  the  biiildingi  and  fittings  of  puHio  dcmen- 
tary  schools,  such  as  are  now  requirctl  in  every 
part  of  England,  and  public  middle- class  schools, 
the  call  for  which  is  beginning  and  only  beginning' 
tosftaka  itstlf  felt ;  and  I  shall  not  attempt  to  puaraue 
thamaaiy  r&irufif:^tioiis  int<i  which  the  subje*:t  might 
extend.  Did  time  permit  we  might  consider  ou  the 
one  hand,  privatt>  »nd  bojuding  schools,  science 
,  Sclioolj^  oollegeia,  and  the  buildui^  requirtid  for 
'the  higher  education ;  or  on  the  other  hand  refor- 
jnatorica,  refuges,  parochial  schools,  and  schools 
for  the  blind  or  the  deaf  and  dumb ;  but  it  is  tb« 
leaa  to  be  regretted  that  these  -must  be  loft  out, 
einc©  much  of  what  is  usefal  in  arranging  ele- 
mentary and  middle  pTiblic  Bcbooljj  wiU  be  equally 
Tiscsful  in  other  cases. 

If  we  oommenw  where  elementary  win  cation 
itself  begins,  nuin tdy,  with  the  iufunt  school,  we 
shall  find  the  circmn  stances  for  wbieh  tlic  archi- 
tect has  to  make  provision  to  be  very  mucdi  as 
follows, 

A  considerable  number  of  little  ohildren,  majiy 
of  ^em  quite  amused  to  any  discipline  ami  all 
EeatleBA  and  eluldisb,  are  to  bi^  trained,  iwinoed 
to  order,  instructed,  and  prepared  for  entering  a 
higher  school ;  and  for  thh  arduous  work  the 
services  of  one  or  two  teachers,  and  one  or  two 
young  assiat^ints  are  obtuinable. 

Little  personal  attention  can  be  given  during 
school  hours  to  an  individual  child,  for  if  the 
teacher's  eye  is  taken  away  from  the  group,  disdpHne 
relaxes ;  but  as  a  compensation  for  this,  tht'  influ- 
ence which  the  teacher  can  exert  over  the  childrtm 
in  a  mass  is  extraordinary,  and  produces  the  most 
salutary  effect  upon  each  component  of  that  mass. 
It  is  ftceordingly  necessary,  as  mach  as  possible, 
to  keep  the  omldren  grouped  under  the  t*!acher*s 
fysBp  In  addition  to  a  provision  for  this  piurpose, 
space  in  which  excrciBei  more  resembling  drill 
than  anything  else  can  be  carried  on  is  eissential ; 


for  the  restlessness  natural  to  a  very  youn 
cannot  be  lon^  c<!ntrolle«l,  and  ftnequent  ch 
occupation  and.  position  is  necessary,  and  fJ| 
so  provided  and  regtilated  as  to  form  pari 
training. 

We  must,  in  order  to  meet  tbesc*  \ 
ments,  provide  a  lar^  room,  with  pl( 
unoccupied  space  in  which  our  infants  can' 
about,  and  we  must  provide  a  sloping  group 
on  wMeh  they  can  sit  elust-cred  togefh 
directly  under  the  eye  of  their  teficher, 
partieularly  essential  that  the  room  sh< 
sweet,  sunshiny  and  cheerful,  and  to  obtd 
ends  w*^  Kliijuld  give  it  a  considerable 
introduce  ample  windows,  obtain  a  suxmj 
for  i  t,  and  f?i  ve  i  t  a  li  ttio  simple  decoration . 
it  is  desirable  that  when  the  children  looi 
t catcher  and  .^lie  at  them,  her  face  and  tli« 
should  1k'  well  and  naturally  lighted*  witb  ] 
to  dazjde  either.  To  aceompHsb  this  w! 
provide  if  possible  a  skylight  over  the 
eeatfi,  or  as  they  are  usually,  but  sol 
unsuitably  called,  the  "  gallery,*'  The  pro| 
upon  which  a  good  infants'  school-rw>m 
built,  and  one  wbicb  is  not  now  often  depart 
widely,  is  therefore  ample  dear  space— niis4 
Lighted  praliery — and  plenty  of  lights  vmi 
and  sunshine. 

Aiiiong  the  infants  there  will  bo  eonsiderab] 
tions,  some  of  the  youngest  who  will  bo  1 
are  too  childish  for  it  to  be  possible  fq 
to  be  interested  in  the  lessons  which  tlie  ge\ 
can  follow;  and  these,  if  not  weeded  m 
destroy  discipline;  others,  among  the  eld] 
have  acquired,  before  passing  into  tbo 
schools,  some  power  of  application  and  somi 
ledge  of  writing  and  even  ciphering,  % 
little  ones  are  best  drafted  off  into  a  room  k 
selves,  where  they  can  be  kept  amused ;  tl 
is  eaOed  the  babies'  room.  For  the  m 
vanced,  desks  and  benches  must  be  prov 
the  school-room  at  which  they  can  wril 
sometimes  a  smaller  separate  gallery  in  wlii 
can  have  a  erjUcetive  Ic^ason ;  but  where  thi 
is  at  aU  Un^ge  there  will  be  enough  children  i 
in^  to  this  dcauription  to  render  dedrable  i 
vision  of  a  second  class-rooih  for  them,  is 
they  can  be  pm-tly  removed  from  the  nO 
movement  of  the  general  room. 

Here  we  §iid  added  to  the  scbool-ro< 
class-room,  a  signifiefmt  feature  not  form^ 
of  the  earliest  infant  schools  any  more  I 
earhest  schools  for  older  children,  but  4 
on  account  of  its  great  ntOitjj  if  not  m 
And  the  fui-ther  we  go  the  more  impo: 
we  If^nm  to  attach  to  the  provision  of 
rooms  for  separate  olasses. 

It  is  always  desirable  for  infant  schools 
the  groimd  floor,  as  the  steps  up  to  a  scb 
on   an  upper  floor,    which   are    no   very 
evil  in  the  case  of  mora  advanced  eluir 
dangerous  and  difficult  for  infants.      A 
24  to  25  feet  is  desirable  for  the  general 
room»  and  the  education  department  i^q 
area  of  school  and  class-rooms  together  tn 
8  feet  of  floor  for  each  infant.     It  is  not  con 
that   more   fhaxi  2J0    infants  can    bo  at 
managed  with  suceess  under  one  head  te« 
ordinary  capacity,  and  if  the  requireaientii 
district  call  for  a  larger  amount  of 
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it  will  be  bettdr  to  build  two  infant  schools.  It  is 
3^  considered  that  70  is  as  a  large  a  number  as 
noe  teacher  can  usefully  instruct  at  one  time,  and 
tbprefore  the  largest  gallery  in  an  infant  school 
bad  better  not  seat  more  children.  In  very  large 
infant  schools  two  such  galleries  may  be  placed 
ode  by  tide,  with  a  sliding  partition  to  separate 
tbem. 

The  fittings  of  an  infant  school  are  simple, 
and  nnzst  be  adapted  to  the  size  of  the  children. 
The  gallery,  the  one  fitting  pecuHar  to  infant 
K^ls,  is  a  platform  broken  into  broad  steps  of 
no  mat  height.  In  some  schools  the  infants  sit 
on  these  steps,  but  it  is  far  better  to  provide  little 
Beat«,  furnished  with  backs,  the  seat-boards  fixed 
a  trifle  abore  the  step.  The  children  sitting  be- 
hiad  are  not  so  liable  to  kick  or  disturb  those  in 
froot  where  there  are  seats,  as  where  there  are 
wt.  Gangways  of  shallow  steps  are  formed  at 
(achside,  and  the  sides  are  enclosed.  It  is  not 
wdl  for  infants  to  sit  more  than  six  deep  on  a 
?»0«ry,  and  generally  five  deep  is  enough.  It  is 
fldTantageous  to  be  able  to  place  the  gallery  partly 
in  1  recess,  so  as  to  leave  the  school-room  floor 
1«  interfered  with,  and  also  so  as  to  obtain  a  sky- 
iieht.  Such  benches  and  desks  as  are  used  in  the 
room  may  correspond  (except  in  height)  with  those 
wqmred.for  higher  grades,  but  I  tmnk  desks  with 
flifw  ooght  not  to  be  used.  Most  infant-teachers 
prefer  dnks  with  a  flat  top,  as  kinder-garten  toys 
f«i  be  placed  on  tbem  without  their  rolling  ofi', 
ttd  I  have  seen  them  used  with  a  slate  top. 
Simple  stands  or  easels  for  diagrams,  and  some 
other  matters  of  this  sort,  are  required  also,  but 
these  are  perhaps  more  furniture  than  fittings. 

The  pbyground,  never  imimportant,  is,  in  the  case 
of  the  mfant^'  depairtment,  almost  more  a  part  of  the 
school  than  a  place  where  the  children  are  to  be  left 
to  do  JBst  what  they  like,  and  it  requires  constant 
snpmoteodence  and  careful  preparation  for  its 
purposes.  A  good  covered  playground  is  almost 
*^*«tial  for  infant  children ;  ana  it  is  very  cus- 
Jj°"*ryi  and  I  believe  very  advantageous,  for  the 
pJ*ygTOttnd  to  have  a  few  simple  pieces  of  ^m- 
flMtic  apparatus,  such  as  parallel  bars,  &c.  It  is, 
I  believe,  not  found  advisable  in  practice  to  make 
^  prls  and  the  infants  share  the  same  play- 
^^md;  even  a  small  space  entirely  their  own, 
™  tmder  the  eye  of  their  own  mistress,  will  be 
jDoiB  adrantageouB  to  infants  than  a  share  in  a 
Jj^  playground,  where  the  elder  children  will 
™^*«n  in  the  way,  and  treat  them  accordingly. 

-^^  pubUc  attention  was  first  turned  to  the 
^^•'^^Wttof  the  multitude  in  this  country,  the  sort 
of  tpfiniag  in  the  mass  which  I  have  sketched  out 
MS  sQttable  for  infant  children  was  applied  to  those 
*«  more  advanced  years.  This  was  the  famous 
»r«em  of  Bell  and  Lancaster.  It  was  in  1798, 
1*0  years  before  the  present  century  began,  that 
j^J^CM*^  opened  his  first  school,  and  the  type  of 
^^  wmch  his  method  required  was  as  widely 
*°«*«tt  from  that  which  we  nave  arrived  at  after 
^^■^^utftcTB  of  a  century  of  modifications,  as  can 
^  he  conceived,  so  that  those  who,  like  myself, 
^J"*^  that  a  perfect  model  has  not  yet  been 
'^•ffled.  may  very  well  hope  to  see  further  modi- 
™>on  take  place. 

1  ^[eH  recollect,  when  exceedingly  young,  being 
'^'^Mionally  taken  to  see  the  Lancasteriau  schools 
<!  the  large  north- country  town  where  I  was  bom, 


carried  on  in  buildings  erected  for  the  purpose, 
which  may  be  taken  as  a  fair  sample  of  the 
Lancasterian  school-house.  The  school-room  was 
nearly  square,  lofty,  and  I  think  airy  and  fairly 
lighted,  but  most  forbidding  and  grim  in  aspect. 
The  scholars,  who  were  partiy  looked  after  by 
selected  scholars  called  monitors,  sat  so  as  to 
form  a  compact  square  phalanx  under  the  head 
teacher's  eye,  and  very  large  numbers  were 
taught  in  one  school  under  such  sL  system ; 
indeed  Lancaster  is  reported  to  have  said  that  he 
should  not  shrink  from  conducting  a  school  of 
1,000  scholars  in  one  room.  The  instruction  given 
by  the  chief  teacher  under  such  a  system  as  this 
must  z^ecessarily  have  been  simultaneous,  and  no 
large  amount  of  attention  can  possibly  have  been 
given  to  individual  pupils,  indeed  I  doubt  whether 
the  head  master  haa  any  easier  mode  of  access  to 
the  boys  in  the  middle  of  the  block  than  by  walking 
over  the  desks  till  he  came  to  them.  At  any  rate 
I  recollect  to  have  seen  this  done. 

From  this  original  starting-point  a  series  of  modi- 
fications has  been  introduced  into  the  methods  of 
teaching,  all  tending  to  secure  more  separation  of 
classes,  and  more  possibility  of  aiding  individual 
scholars  in  their  work.  In  1834  grants  of  public 
money  began  to  be  made  towards  school-houses, 
and  in  1839  the  Committee  of  Council  began  to 
administer  these  grants.  In  1840  instructions 
and  plans  of  schools  were  first  published  by  the 
Committee  as  a  guide  to  those  proposing  to  build; 
and  the  type  of  building  which  they  embody, 
and  which  has  been  repeated  hundreds  and 
thousands  of  times  since,  is  adapted  to  a  system 
far  removed  from  that  of  Lancaster. 

The  pupil-teacher  had  now  taken  the  plaoe 
of  Lancaster's  monitors.  A  pupil-teacher  is  a 
promising  scholar  apprenticed  to  learn  the  busi- 
ness of  teaching,  available  as  an  auxiliary 
teacher,  and  earning  a  small  payment.  Assistant 
teachers  were  also  introduced;  these  are,  of 
course,  more  experienced  than  the  pupil-teachers, 
and  more  highly  paid. 

Teachers  were  now  sufficiently  numerous  in  pro- 
portion to  the  number  of  children  to  render  it 
possible  to  break  up  the  school  into  distinct 
classes,  each  one  under  an  assistant  teacher  or 
pupil-teacher.  It  was  desirable  to  separate  the 
classes  one  from  another,  and  vet  not  to  remove 
them  from  under  tiie  teachers  eye,  so  that  if 
the  pupil-teacher  got  into  difficulties  the  head 
teacher  might  perceive  it  quickly  and  come  to 
his  helpTvThen  this  system  was  first  worked 
out  in  British  schools,  these  classes  were  planted 
about  in  different  parts  of  a  large  room,  an 
arrangement  to  this  day  adhered  to  in  many 
places,  and.  to  be  found  in  nearly  all  Sunday 
schools,  and  if  I  mistake  not  in  some  of  the 
elementary  schools  of  Scotland  and  of  Yorkshire. 

But  the  isolation  to  be  obtained  in  this  way 
is  very  incomplete ;  there  is  no  mitigation  of  the 
noise  of  teachme,  and  no  means  exist  of  prevent- 
ing the  children's  attention  from  being  constantiy 
diverted  from  their  work  by  what  takes  plaoe  in 
any  other  part  of  the  room. 

The  Committee  of  Council  introduced  anarran^- 
ment  which  very  much  diminished  these  evils. 
They  recommended  that  classes  should  be  arranged 
along  one  side  of  the  room  only,  and  fixed — ^partly, 
I  believe,  from  motives  not  directly  connected  with 


school  dkcipline — 16  h^t  as  n  miiiimuni  ntid  20  feet 
msamiutiinum  widtb  for  the  school-rooms,  and  they 
■ibed  that  the  child rt*n  should,  when  in  claiSS, 
;  DO  more  then  three  dwp, 

This  J  of  couraop  led  to  very  long  narrow  rootns, 
which  were  often  ijhf*ped  Uk©  \m  L  or  aT  tm  plan. 
w«re  genierally  provided  for  the  spaces 
atin^  the  classes,  but  from  t)w  angle  of  the 
L  or  T*  *^^  head  teacher  could  pretty  woE  see 
all  the  clftsf^eH,     Of    the  width  of  these  narrow 
rooms  less  than   half  is    ordinarily   occupied  by 
the  three  benches  and  their  dt^sks,  so  tViat  ther*^  is 
ample  space  for  the  teacher  to  draw  out  a  olas5 
from  their  Beats  and  make  them  atajid  round  him. 
Such    Bohool-rooms  generally  have  windows    on 
boih  aides,  admitting  good  ventiIatit)Ti  but  often 
giTOig^  cross  lights ;  they  are  carefully  arran|jed 
,  so  that  no  fiTe-pkce  or  door  shfill  interfere  with  the 
unbroken  contitinity  of  the  wall  against  which  the 
classes  an-  planted.     One  or  two  das^'FOom^  were 
thought  ample  for  a  large  school  of  this  sort ;  and 
the  whole   arrs^gement,    with    which    probably 
erery  gno  in  this  room  is   personally    familiar, 
though  open  of  course  to  objections,   has  many- 
points  of  practical  excellence  to  roeommend  it*  It  m 
appropriate  to  the  syst^^m  of  teaching ;  it  admits, 
generally  speaking,  of  being  econoniically  carried 
out,  and  yet  it  may  b^  made  picturesque ;  but  ita 
Cthief  ment  was  that  it  was  the  plan,  and  I  believe 
it   is    correct    to   add,    the    only    plan   toward*^ 
carrying  out  which  the  Comniittce  of  Council  would 
^.ijttnotion  money  payments  eo  long  as  these  pay- 
iimts  were  under  its  control, 
'!nie  passing  of  the  Elementiiry  Education  Act 
has  opened  the  door  for  fresh  modifications  to  be 
introduced^   and    it  might  perhaps  be   ititorost- 
ing  to  enquire  in  how  many  different  directions 
modifi  cation  H  have   been  attempted   by  different 
School  Boards  throughout  the  country. 

It  will  however^  I  think,  l>e  more  useful  to  de* 
scribe  what  kiHH  come  under  my  own  immediate 
notice  in  the  plana  introdnced  by  the  School 
Board  for  London,  which  are  the  results  of 
thoughtful  and  practical  consideration  of  the 
problem  by  many  j>ereons  of  varied  and  great  ei- 
periciiee*  Theseplans  in  several  essential  particulars 
depart  from  tlie  original  programme  of  the  Com- 
mittee of  Council,  and  the  changes  introduced  into 
them  constitute  an  immense  step  in  advance. 

In  crowded  neighboitrhoods  where  land  is  ^erj'' 
dear>  accommodation  for  large  numbers  had  to  he 

Erovided,  and  it  conseqii^ifly  se<*med  essential  to 
ave  high  huildings.  Schools  of  two  and  three 
stories,  with  in  some  cases  covered  play  grounds, 
were  accordingly  decided  upon. 

The  st-ereotyped  arrangement  of  desks  three  deep 


had  not  been  strictly  adhered  to  by  all  teach ers, 
Many  found  it  quite  practicalile  to  teach  children 
four  deep  and  even  five  deep  without  disadvantttgc. 
It  was  acuordingly  decided  from  the  first  to 
abandon  it,  to  build  vdder  school-rooms,  usually  22 
feet  wide,  and  to  arrange  the  children  in  deeper 
rows.  After  a  time  the  whole  question  of  placing 
the  children  was  revised,  and  fittmgs,  by  which  their 
desks  and  seats  are  arranged  in  pairs,  so  that  every 
boy  or  girl  can  be  readily  reached  by  the  teacher, 
were  adopted.  To  these  we  shall  return  later  on. 
More  radical,  however,  were  the  changes  desired 
to  be  brought  about  in  the  accommodation  of  the 
daeses,  and  in  the  lighting  of  the  children's  jseats. 


In  most  of  the  Board- sohools  half  the 

of  children  are  taught  in  the  school -ro 

half  in  class-rooms.     The  Revised  Code 

for  six  grades  of  proficiency  in  the  child: 

this  has  led  to  the  idea  that  six  claaBes  she 

rule    bo    provided   for    in    ]>lanni]K2    a 

In   practice,    there    are    more    ehildrea 

lower     grades     than     of    the     hjg:b*sr    u 

school,     but    those    in  the     higher    gra< 

larger  children,  and  require  more  space,  m 

common  custom  has  been  to  provide  in  a 

ment  (that  is  to  say  in  a  boys*  or  girla 

three  class*  room  8  and  a  school -room  ooj 

seating  throe  other  classes.     In  many  ca 

classes  are  placed  side  by  side  in  what  14 

double    class-room,    which  can   be  driid 

two  by  closing  a  moveable  pai*tition, 

means  follows  that  these  arrangements 

form.      Sometimes  there  are    four    clati 

sometimes    the  class-rooms  are   built  fo: 

larger  classes  than  those  in  the  school-n 

sometimes  the  opposite  is  the  case»  but  ths 

tion   has   hmn.   generally  pretty    woU  i 

The  class-rooms  at  first  were  required  all 

direct  out  of  the  school-room.      It  is  t 

side  red  desirable — which  it  was  not    at 

have  the  powt^  of  assembling  or  dismistini 

workiug  in  a  class-room  without  its  being 

to  pass  the  children  tJirough  the  school -roc 

class-rooms  are  gcner^ly  2t)  feet  from 

back;  this  givesi  if  !0    feet  of  floor  is 

for  each  chUd,  20  feet  as  the  width  of  a  d 

for    40,   and  a  room  20  feet  by  20  cttn 

conveniently  seated  for  40  with  dual  daak 

is  1  think  the  minimum  ar«a  per  ohild  in  < 

room  or  class-room* 

The  class-rooms  are  ordinarily  pron< 
windows  on  at  least  two  sides,  and  thi 
room  with  windows  back  imd  front,  an 
possible,  at  the  ends.  These  afford  gofl 
of  getting  through  ventUation,  and  a  tail 
of  left-hand  lighting,  in  fact  two  of  t 
classes  in  class-rooms,  and  one  class  of 
in  the  school-room,  can  obtain  a  good  I 
light. 

The  reason  why  lightiog  from  the  left 
will  be  obvious  when  you  reflect  that  in  wt 
cyphering  this  is  the  only  side  light  wl 
vents  the  shadow  of  the  hand  finim  IQ 
with  the  work.  The  advantage  of  aide  1 
light  from  behind  the  children  is  that  th 
is  not  daKKled,  the  chUdren's  faces  arS 
to  the  teacher,  and  the  children  do  not  si 
own  light.  Tlie  advantage  sidci  light 
over  light  from  behind  the  teacher  is  that 
drcn  are  not  daxjeled,  and  that  tbdr  tii 


his  diagrams  are  easily  seen. 

The  rule  of  lighting  from  the  left  c 
completely  carried  out,  except  when  the 
is  in  class- room i,  for  if  in  a  school -roo* 
flcveral  classes  are  taught,  you  attempted 
the  children  with  their  seats  at  right  o^ 
wall,  you  would  be  landed  in  a  smes  > 
venicnces  so  grave  that  they  coidd  not  ho 
Nor  can  the  rule  of  lighting  only  from 
be  easily  reconciled  to  that  passion  foJ 
ventOation  by  means  of  a  direct  ottrze&l 
from  window  to  window  which  has  so 
I  hold  upon  those  experienced  in  school  hmh 
I  as  well  as  hospital  management  in  Engli 
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^,  Urn  jimetioe  with  regard  to  ichool-rootna 
I'OEDproimse.    Ab  muoh  aide 
hMM  been  m  some  of  the 

|Ii»(wn  "^  J i's  procured  from  the  endM  of 

ttfaOiiUroDui,  but  for  the  majority  of 
Ibore  tEhU^ht  wuidowa  both  back  and 
unmily  suppUad. 

J  vlien»  »<mool  manngement  has  been 
|#l&4  iJ)d  earefuUy  thought  out,  it  hm 
tmrnt^md  rule  that  eYery  cliwa  occupies 
i^ntjiti-rooiiL,  and  that  every  scholar  in 
Irfmv^  til©  light  from  Ms  left  hand, 
B  done  in  the  London  achoob  is  an 
appl]^g  thme  two  rales,  but 
feet  eonfonnity  to  them, 
[ipudittps,  «afly,  so  long  as  the  pupU- 
pmroils,  to  conduct  the  whole 
w-rooms,  but  if  the  conditions  are 
f  litter  tlian  those  obtainable  in  a  school 
condtMjted,  it  seems  clear  that  a 
iifort  otigbi  to  bo  mad^  to  secure  the 
>  (if  iht^  amm-Toom  system ;  and  if  it  and 
''acbar  system  aeem  to  dash,  such 
ldlO<ald  be  made  in  the  latter  aa  will 
IflMCoOfi  the  two*  The  difficulty  arises 
■&rt  tital  a  teacher,  shut  up  in  a  room  with 
Bt,  or  nxtj  children  to  manage,  requires  to 
x<i  oi  much  more  ejcpeiienee  and  judg- 
I «»  t/nlinttry  aporcntice,  and  that  there- 
IrnMl^  up  of  class-rooms  seems  to  call 
I  «l  highly-paid  aasistaiit  teachers,  I 
wtt^t  to  think  tliat  by  working  the 
ifapsi;^.  two  together,  a  close  approach 
daM-room  ^stem  may  be  made 
up  pttpQ-teaehers,  and  without 
in  our  mode  of  training  instruotors 
J  tdiooU,  and  that  considerable  in- 
Ifti  ucMft  of  eotiducting  such  sohools  which 
PliMiled  by  those  who  advocate  retaining 
^i  oompfnonuse  in  plaoe  of  adopting  the 
i^vton  in  ita  entirety, 

the  Code  contemplates  a  certiii- 

raad  a  pupil -t-eacLer  for  sixty  children, 

V  of  another  ptipil  -  teacher  for  an  ad- 

f  eMIdf^n,  that  is  to  say,  one  certifl- 

r  aud   two    piipO -teachers    for    100 

lUif^'  ■ !  vided  into  two  claises  of 

t  if!  ir  rooms  with  a  door  of 

Ji  H  J 11 1*1  probably  be  quite  eaay  for 

f,  spending  part  of  his  time  with  one 

I  fart  oi  hia  time  with  the  other,  and 

if|^Q*tmGli«T  in  each  room^  to  keep  the 

iobig  throughout  the  day  with 

Elioiul  exoaeatng  the  amoimt  of 

contemplated   hy   the   EeTised 

rcr*  now  to  return  to  the  London 
i  mm  tJif>y  ;ir*-s  and  resume  the  dtjscrip- 
f  'Jic  d£tud>i  which  have  not  yet  been 

n  fTw!  to  aHdiug  partitions  as  em- 

■>m  into  two  smaller  ones 

ing  the  two  together, 

t  his  power  \a  a  valuable 

losifB-ble  to  put  up  with 

w-i.*  nj   Hnotiier  sort  for  the  sake  of 

►  vdfwitaget  but  it  is  fair  to  point  out 

*  i  tmAt,      There  is  lew  perfect  sepa- 

I  by  means  of  a  sliding  partition 

'  httvii  a  wall  between  them*      Ko 


slidiiig  partition  is  entirely  froo  from  daugtar  to 
the  children,  and  of  course  the  opening  and  ahut^ 
ting  it  is  ^  as  far  aa  it  goes,  a  disturbance  of  tran-- 
qmility. 

The  older  sUding  partitionB  were  coiUfitoniGted 
to  rke  and  fall  in  grooves  like  a  sash-window — the 
modem  ones  are  usually  made  to  roll  horixon^ 
tally^  being  hung  from  a  rail  above*  and  also 
allowed  to  rest  ou  the  floor  below.  Though 
sometimes  a  roller-blind  has  been  suggested  for 
the  purpose,  it  cannot  prove  officiently  sound- 
proof, 1  have  employed  Mr.  Stones'  partition  > 
which  contains  felt  enclosed  between  two  thick-* 
nesBcsa  of  boarding,  and  found  it  fairly  sound-proof, 
but  I  do  not  beEeve  it  to  he  possiMe  thoroughly 
to  isolate  a  daw-room  by  means  of  any  sliding 
partitioDi  and*  like  all  compromises,  imperfection 
attends  their  adoption*  The  Americans,  whoae 
schools  are  not  yet  well-known  in  this  country, 
have,  it  is  understood,  employed  sliding  parti* 
tions  to  a  very  large  extent  in  many  of  their  publiu 
elementaiy  sdkOOls. 

I  hnvts  been  apeaJdng  of  what  is  usually  called 
a  departmout,  that  ia  to  say  the  boys'  portion 
or  the  girls'  portion  of  the  whole  BohooJ,  The 
London  Board-schools  have  not  he^i  mixed  schoob 
except  in  the  case  of  infants^  schools,  and  each 
dopartment,  for  boys  or  girls,  has  had  a  floor  to 
itself.  Consequently  thcfPC  lire  at  least  two  floors* 
on©  above  the  other,  in  every  *'  graded  "  school ; 
indeed,  the  buildings  are  commonly  three  storias 
high,  and  therefore,  the  necessity  for  staircases  has 
arisen. 

The  ataircase  most  suited  for  children's  use  is  one 
where  the  open  space  with  which  wc  are  familiar 
by  the  name  of  well -hole  is  replaced  by  abrick-waU. 
The  sU'pa  ought  not  to  be  too  long,  m  it  jh  rather 
desirable  not  to  induce  children  to  go  up  or  down 
more  than  two  abreast,  1  bctlieve  a  length  of 
4  ft.  0  in.  to  be  ample,  and  4  ft.  or  even  ii  ft.  0  in> 
enough.  The  &t&ps  should  not  be  high,  not  more 
than  6  in.  rise.  There  ought  not  to  be  any 
"  winders  "  (the  name  by  which  tho  steps  trian- 
gular in  plan  which  wind  round  at  the  turn  of 
most  staircases  are  called),  aud  in  their  place  thei« 
should  be  landings;  lastly,  the  flights  of  steps 
should  be  short,  and  the  whole  ought  to  reoeiva 
plenty  of  light  and  air.  These  prccautiona  are 
taken  to  reduce  to  a  minim  tun  all  chance  of  serious 
acGidont,  and  to  promote  tho  comfort  of  th^ 
chOdren,  In  a  school  of  any  si^e  it  is  not  only 
desirable  to  have  two  staircases,  one  for  boys  and 
one  for  girls*  but  it  is  au  excellent  plan  to  arrange 
the  steps  so  that  two  seta  of  staij^  may  occupy  the 
space  of  each  stairoase,  an  arrangement  which 
it  is  not  oft*fU  difficult  to  carry  out.  When  this  is 
done  each  class-room  may  open  into  the  landing 
of  a  staircase  if  wishe*!. 

The  tall  buildings  which  require  such  staircases 
are  no  doubt  proper  in  a  large  city^  where  land  is 
very  dear,  where  daylight  is  apt  to  be  mudi 
interrupted  near  the  ground,  and  where  a  rather 
purer  stratum  of  air  is  to  be  met  with  in  the 
upper  stories  of  the  building  than  in  to  ho 
found  below  i  but  where  there  U  sufficient  space, 
free  air,  and  ample  light,  one-atory'd  build- 
ings are  bt^st.  Tlie  coveretl  playground,  formt^d 
under  a  lofty  building  by  carrying  it  on  piers 
and  arches,  is  oftrm  less  dedrable  and  com- 
fortable than  a  shed  built  for  the  purpose*     It 
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h  more  fl.pt  to  be  dratigLtjr,  gloomy,  aad  damp, 
ajid  when  it  is  udopttd  it  should  be  carefully 
arrang^,  bo  tliat  the  sun  may  shine  well  into 
it  for  some  considerable  part  of  the  day. 

How  to  warm,  light,  and  vent  Hate  a  large  ' 
school  house  is,  perliaps,  the  next  question 
which  presents  itself.  The  lightings  aa  has  been 
il£«idy  observed,  should  be  as  far  as  possible  from 
tiie  left  hand,  and  the  windows  should  be  ample. 
An  area  of  1  foot  of  window  aurfaco  to  SO  cubic 
feet  of  interior  space  in  the  room  ought  to  bo 
sufficient,  iC  the  windows  are  well  placed.  For 
infant  schools  a  top  light,  and  for  drawing 
clasies  a  north  light  high  up  are  r<*quired.  The 
best  aspect  for  a  school  is  a  subject  that  has 
been  debated,  some  iidvocating  a  north  aspect  as 
securing  the  stead ieat|  purest  lights  and  being 
free  from  thi>  iiiconvetiiwice  of  glare,  others  pre- 
fejring  a  south  aspect,  notwithstanding  the  fact 
that  ocoasiimally  during  the  summer  blinds  riro 
needed,  and  inoonrenience  is  felt  from  the  ^un* s 
direct  mjii. 

1  believe  there  can  be  little  question  that  the 
last  is  the  goundr'st  opinion,  that  sunshiny  rooms 
are  far  more  healthy  and  far  more  pleasant  than 
those  which  the  sun  never  reaches,  and  that,  in  a 
climate  so  cheerless  as  oursi  this  eoaai deration 
ought  to  prevail  over  every  other.  The  question 
of  gas-lighting  requires  perhaps  more  attention 
than  it  often  receives  j  good  burners,  plain  strong 
fittings,  and  a  place  for  the  lights  which  will  bring 
them  tolerably  ncAv  the  children,  and  at  the  right 
posttions  for  giving  left-hand  light,  are  the  chief 
Tequlsitea. 

The  question  of  heating  is,  to  a  certain  extent, 
mixed  up  with  artificial  ventilation,  and  both 
ought  to  be  looked  at  together.  During  the 
ler  months  the  windows  afford  what  is  now 
called  natural  ventilation,  and  an  uusparing- 
ing  use  of  this  suffices  if  tho  windows  reach  to  the 
ceiling,  and  arft  capable  of  being  freely  opened 
without  draughts,  to  keep  the  school  and  clasa- 
moms  fresh  and  sweet.  The  best  form  of  window 
for  this  purpose  T  take  to  he  that  often  known  as 
a  hospital- window,  fitted  with  a  serios  of  case- 
meats,  each  of  which  is  hinged  at  the  bottom  and 
cmens  by  its  top  falling  back  inwards  towards 
toe  room.  The  eitemal  air  is  freely  admitted  by 
these  windows,  but  its  current  is  directed  upwards 
towards  the  ceiling,  and  a  very  ample  volume  of 
air  will  enter  without  perceptible  draught.  It  is 
quite  possible  to  open  and  close  caiements  so  ar- 
j^nged  by  an  apparatua  which  is  simple  and 
effectual,  nnd  which  T  have  had  made  ny  Mr. 
Gibbons,  of  Wolvcrhaniptou,  and  have  applied  to 
two  London  Board-schools,  This  I  name,  because 
in  some  hospitals  n.  vci-y  costly  method  of  doing  the 
same  thing  may  be  seen  at  work,  and  committees 
have,  I  believe,  been  deterred  from  using  this, 
the  best  form  of  school  window,  by  the  fear 
of  being  obliged  to  go  to  great  expense  in  pro- 
viding gearing  by  means  of  which  to  work  the 
easements, 

For  many  months  in  the  year  in  England,  how- 
ever, it  is  not  comfortable,  or  indeed  eafe,  to  caiT3- 
on  a  school  with  open  windows*  and  during  a 
part,  perhiips  we  may  safely  saj  nearly  the  whole 
of  the  same  period,  heating  by  some  artificial 
means  ii  necessary.  This  circumstance  offers  an 
induoement  to  make  the  motive  power  furnished  by 


the  heating  arrangements,  as  f ar  ae  we  oaOf 
ventilation  also. 

In  small  schools,  and  in  places  whej©  i 
cheap,  the  open  fire^  wluch  every  one  eon  t 
stand,  is  on  the  whole  the  best  means  of  wai 
m  it  combines  a  powerful  ventilating  agoneg 
chimney,  with  direct  i^idiated  heat. 

It  is  very  desirable,  however,  to  oomhj 
inlet  for  fresh,  warm  air  with  the  open  fire  j 
grate.  Many  contrivances  for  doing  tltif  | 
use,  and  it  is  only  necessary  here  to  sa j  th| 
almost  aU  proceed  on  the  principle  of  utilisu 
otherwisQ  waste  heat  radiated  from  the  ba^ 
sides  of  an  ordinary  grate  to  warm  a  volu 
fresh  air  which  is  poured  into  the  room*  ( 
and  flues  (adjoining  the  chimney  smoke  flue 
sible)  should  also  bo  provided  in  order  to  ca 
readily  a  portion  of  the  vitiated  air,  and 
thei?e  inlct«  and  outlets  are  at  all  well  propoC 
to  the  size  of  the  school  or  clasij-room  to 
they  ore  connected,  and  ace  disposed  with 
ment,  tliey  will  supply  a  very  considcnibl 
U!§€^ful  amount  of  constant,  insensible  ve&tl 

In  large  schools  it  must  be  held  to  lie  tlu 
economic^  and  more  scientific  course  to 
heating  apparatus  for  the  whole  building, 
cheapest  tippaiatus,  both  as  to  original 
and  probably  also  as  to  the  amount  of  hea 
tained  from  a  definite  consumption  of  fuel,  1 
hot-water  pipes  carried  into  the  school-rooii 
class-rooms,  and  exposed  in  the  rooms,  A 
amount  of  heat  is  directly  radiated  ffci 
hcatod  iron  surface,  and  a  large  amount  i 
thstributed  by  the  circulation  of  the  air  of  ih^ 
which  becotues  wanned  by  contact  with  th^^ 
risen  and  is  replaced  by  another  portion  of  0| 
But  this  circulation  iu  no  way  assista  ventHi 
the  pipes  themselves  arc  an  obstacle,  aoinei^ 
dangerous  one,  to  free  circulation,  and  the  rS 
heat  is  often  cxtrenie  ;  while  if  the  system] 
as  to  pennlt  the  surface  of  the  pipes  to  be  I 
above  a  very  moderate  temperature  (and  tht^ 
case  in  all  systems  which  I  have  had  on  i 
tunity  of  examining  where  the  pipes  are  of 
bore,  and  the  circulation  is  at  high  pressafl 
air  becomes  desiccated  (and  I  ^lelievB 
ostonijeed),  and  general  discomfort  ensu^,  si 
militate  seriously  against  the  efficiency  of  thi 
school. 

My  belief  is,  that  a  system  iu  which  thfl 
external  air  is  heated  within  a  ehauibcrin  th< 
ment  by  contact,  not  with  a  furnace,  but  i 
moss  of  low-pressure  coat-iron  hot- water  ] 
or  flanged  vessels,  and  is  then  conveyeti  th 
flues  or  channels  to  eoc^b  room  of  the  build| 
the  best  system  of  warming  for  a  largo  «| 
corresponding  flues  or  other  suitable  < 
being  provided  for  the  outgoing  current,  for  i 
of  coui-se,  provision  must  be  inade  in  the  oi 
construction  of  the  building.  It  is  not  chMi 
if  efficiently  done,  as  it  has  been  foi 
by  Messrs,  Price  in  one  instance,  and  Mr. 
in  another,  it  provides  at  one  and  the  sBmi 
warmth  and  fresh  air. 

Such  buildings  as  I  have  no^  described  0 
appropriate  and  convenient  home  for  a  schi 
which  the  three  df apartments  of  infants,  girl 
boys  are  distinct,  in  which,  in  either  boy  a  oi 
school,  there  arc  a  head  teacher,  a  certjiin  m 
of  certifier* ted  under* teachers,  and  a  certWft 


Tlik,  ti3  I  have  alrea^j 

-v>;ti'm  in  the  moat  advanced 

1  Europe.     In  Hwitater- 

y  in  Prussia,  schools  are 

Uiitt  evitify  vAam  sbjdl  Iiavg  its  own 

The  building  contaliiA  d&ss-rooms 

ir  abotit    sixty  tact,   eoancckMi 

tbie  eomdora  and  means  of  ap- 

;  ir-*'    i^-^  mbling-room  culled  the 

:     r>i\,   liirge  enough  to  ireeive 

mw  nnio.anii  not  used  as  »  school^ 

in  wlut'h    we    employ   tho 

"hole  forms  ft  vmry  compact 

I  n^,  udmiritble  as  a  rolo  in 

.it'pt  its  ventilation,   which  is 

when  the  Bc^bool   Board  for 

work,  to  try  tin.'  exj^iennient 

I  ft  wbuol  on  this  plan,  and  it  even  tii  ally 

i  to  dat^  and  carry  out  for  the  Banrd 

Mfh   they  built  on   the   t-Uas-room 

n  called,  thePnxasian  wy^tem, 

npj.     Thi«  school^  oripintdly 

n,  was  aubsequeatly  re- 

^Ic,  and  as  b\iilt  aftbrds 

childreiii  of  whom  575 

to  the  inianta'  sabool^ 

w .  K  t  il  oor,  no  s|»eoial  renaark  is 

reompi  thut  it  is  dividL»<J  into  two  «qual 

■riBbiDoljt. 

^tWim  and  w?eond  floors  occfur  tbn  dnpart- 
^^»^bOT»*iid  girls  respectively.  Endi  school 
^^      •  iipt  clm-roomBi    intou'di^   for    si^ty 
l«rt,  md  thcio  roams  aru  grouped  rouutl 
^  1*11,  mmituring  Mi  f<?et  by  75,  of  wMrli 
r  flcqify  uo^  fide  and  the  two  cuds.     In  this 
|i«id|iiU<rry,  jiml  it  is  intended  th^t  both 

d  Ciiht  *A  this  buOdin^  was 

oni paring  it  w4th  tlic  coat  of 

f^^r.  J  NiMiis  m  London  and  *"kcwhcre^  not 

Jfi  VU,  p<?r  child,  and  though  it  would 

wi  q\ute  to  economical  if  buil  t  for  a  much 

r  JifciW  of  children,  still  a  a<boo?  of  the 

-      k^  pl«i  need  never  be?  a  costly  building. 

imliiil^TfLties  to  a  certain  extctit  from  the 

i^iowicL     The  variations  were  partly  due 

iicm  to  obtain  a  vtrry  larg^  ball, 

Kl9ii»bo^  flind  girls  could  be  assembled 

s&d  ijartly  to  my  desire  to  fiecure 

'Xli^  on ii nary  Prussian  school 

omapmst  block,  and   often  has  a 

^tid  *o  there  is  really  no  chance 

-rooms   complet^y.      At 

d  the  corridor,  making 

<iirectly  into  the  hall,  and  1 

it  the  sides  of  all  such  class- 

-i^oinii  in  the  building-,     Else- 

larg0  ^'indowB  in  the  wall, 

^-'M-room  from  tho  ball,  treated 

'  «•  k  fiiiigiiEine  of  fresh  air,  and  by  this 

^Ttd  the  through  ventilation  of  every 

Ju  Winter  the  winnnin^r  by  warjiv  fresh 

iitfl  !iY  ft  'Jx'^tt'm  for  the  extraction  of 

^^r  Wp's  tht-  ilnEH'Toom  8wect  and  airy* 

|1*pgt  titfmiT  1 V  thiit  a  second  school  of  the 

ji^gii  duunctcr,  but  ^mtdlt-r  in  size,  which 

Iwft  iott3iij*d  to  «nH:t,  front  Mr,  Bobson^s 

I  *ii  ihtiidoni»d.      It  wtiald  have  been  an 

cqcrcmcnt  mid  oxtreiaely  likely  to 


prove  successful.  The  plans  of  this  school,  as  weU 
as  those  of  my  Jonson-strect  ouQi  arcs  engraved  in 
Mr,  Robsoo'a  excfcUent  book  on  *'  School  Archi- 
tecture/^ 

This  class  of  school,  though  the  time  has  not 
yet  fully  come  for  it  to  be  built  in  this  country,  is 
the  elQmentary  school  of  the  future.  It  or  some- 
thing very  like  it  is  the  middle- class  school  of  the 
present  day,  or  to  Rpeak  more  coroctly,  the  lead- 
ing principle  of  it,  a  cinss-room  for  eveiy  chus,  and 
a  getter (ti  ruomfor  am^mbiy^  is  the  leading  prin- 
ciple upon  which  middle- class  eobools  are  being 
dodgntid,  buOt,  and  eonducteib  I  may  refer  to  the 
Co wpec- street  Middle-class  Bchool^tbt^njagniticent 
nf?w  Meruit  ant  Taylorw'  Hchool,  and  the  schools 
propostNl  tf  I  bt^  built  by  the  Grocijrs'  Company  as  eat* 
amplcs  of  the  cla&s-roora  system.  An  timsa  goei  cm 
there  can  be  little  doubt  that  elementary  schools 
will  coiiforui  to  this  model.  Already,  taking  one 
of  Lanoaater's  schools  of  eeventy  years  ago  as  at 
one  extreme  of  the  scale,  and  a  complete  tnis^ian 
fichool  as  at  the  other,  the  planning  of  English 
school  buildings  has  advanced  at  least  half- 
way. By  slow  degroes  a  great-er  and  greater 
amount  of  isolation  for  the  dasaes  has  'h^esi 
introduced, 

Firt^ti  came  tlie  brealdng  up  of  Lancasiter'a 
Macedonian  phalanx  into  classes,  and  grouping 
them  about  a  large  room  in  full  view  of  each 
other ;  next  the  placing  those  olassea  all  on  on© 
side  ol  the,  school- room ,  with  curtains  separating 
them ;  then  oame  a  single  class-room ;  then  two  or 
three  each  to  open  solely  out  of  tho  sf;hool-room ; 
and  now  one  half  the  school  receives  el  us®- room 
accommodation,  and  the  chiss-rooms  are  made  so 
far  independent  of  the  Bchool-room  that  the 
pupils  taught  in  them  have  distinct  means  of 
entrance  and  exit. 

These  steps  are  all  in  one  direction,  ^d 
though  at  the  present  moment  members  of  school 
boards  may  be  unable  to  see  their  way  further, 
there  can  be  no  manner  of  doubt  that  when  next 
a  change  is  made  it  will  be  made  in  the  direction 
of  more  class-rooms  i  it  seems  thererefore  matter  for 
some  regret  that  among  the  very  many  elementary 
schools  now  being  erected  in  Great  Britaiii  so  few 
should  be  adapted  to  the  most  advanced  mode  of 
education  practised  in  Europe. 

Of  the  fittings  required  by  a  school,  tho  benches 
and  desks  are  by  far  the  moit  impoi-tant,  not  only  i 
because  they  ai-e  wanted  in  large  numbers,  but 
beeanso  they  directly  iniluence  the  sxicccss  or 
failure  of  instruction  and  discipline r  and  their  siise 
and  arrangement  dictate  the  dimenstons  and  8ha|»e 
of  the  school-rooms  and  clasa-rooms.  The  desk  m 
required  to  accommodate  the  book  for  reading,  th©  \ 
slate  for  cyphering,  the  copy-book  for  writing,  and 
perhaps  the  music-book  for  singing,  and  tt  miis|:  i 
provide  storage  for  books  not  ui  use ;  its  height, 
slope,  Bhajie,  and  distance  from  the  bench  must  b« 
regulated  accordingly,  I  will  dismiss  at  once 
those  hybrid  contrivances  in  which  the  unfortunate 
desk  IE  also  rci^uired  to  form  part  of  a  tea-table, 
or  to  disappear  altogether  and  become  the 
back  of  ft  church  bench,  beli«%*ing  that  every 
such  complication  adds  to  the  difficulty  of 
making  it  etficiently  perform  it«  legitimate  func- 
tions. The  bench  ought  to  be  exactly  at  the  right 
height  for  the  pupU,  both  a»  regards  its  height 
from  the  floor,  its  beight  below  the  desk,  and  ita 
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distance  from  the  front  of  th©  desk,  and  it  ought 
to  be  of  the  right  shape  for  easy  sitting.  The 
leiij^li  of  the  desk  and  bench,  and  the  spajcmg 
g*mprally,  are  to  be  tegulnted  by  the  desirability  of 
graining  easy  access  to  each  child's  work. 

In  many  old  schoola  these  conditions  are 
barbaroufily  violated,  and  you  have  only  to  watch 
the  distorted  attitudes  of  the  pupils  at  work  to 
be  convinced  that  they  are  getting  no  good  from 
atttiug  in  narrow  benches  too  far  from  the  doskf » 
withtnit  backs,  and  with  the  desks  too  far  oflf 
jMid  probubly  too  high,  Mr,  Liebreich,  whose 
pamplilet  on  the  subject  of  school  fittings  at- 
tracted a  good  deal  of  attention,  demonstrated 
the  necessity  of  closely  studying  the  rcquirementB 
of  the  impil  [  and  both  before  fim  and  after  him, 
many  persons  of  experience  have  devoted  themselves 
to  the  sfiine  subject.  The  old  desks  sanctioned  by 
the  Committee  of  Council  were  in  long  lengths^  and 
confudoti  iiecesBarily  arose  when  a  child  near  the 
centre  had  to  enter  or  leave ;  they  were  also  not 
well  adapted  to  faciHtate  the  necessary  ac<5e83 
which  the  teacher  ought  to  have  to  every  scholar, 
aud  they  were  in  other  respects  imperfect. 

Many  injprovements  have  been  lately  brought 
forward.  The  one  adopted  in  London  by  tlie 
Xiondon  School  Board,  is  what  is  kriowu  its  a  dual 
desk,  that  is  to  say  it  is  a  desk  and  bench  only 
long  enough  for  two  children ;  the  deaks  are  forty 
inches  long^  are  placed  five  deep,  and  between 
every  two  sets  of  desks  a  gangway  is  left,  of  sixteen 
inches  wide,  which  gives  access  both  for  teachers 
and  clnldrt*n.  The  seat  inclines  very  slightly ^  and 
has  a  back  rail  at  a  moderate  height,  rather 
higher  for  girls  than  for  boys,  and  a  foot-bo ardi 
An  essential  feature*  and  one  which  has  been 
atta4.^ked  by  Bome  school  managers  and  by  many 
school  ^fitting  manufacturers,  as  open  to  objections, 
is  a  rising  flap  to  the  desk.  When  this  flap 
is  down,  the  sloping  part  of  the  desk  is  a 
foot-board,  and  its  front  edge  is  exactly  over  the 
front  edge  of  the  seat-board,  a  position  vary  con- 
venient for  writing,  but  not  aflowing  the  pupil 
to  stand  up  in  hi  a  place.  The  front  five  inches  is 
hinged T  and  when  turned  up  leaves  ample  space  for 
the  pupil  to  stand  and  also  itself  for  ins  a  good 
desk  for  music.  This  contrivance  permits  great 
economy  of  space,  and  when  the  children  are 
drilled  in  the  use  of  it,  Hoems  to  give  satisfaotioni 
bnt  it  has  been  objected  to  that  it  is  a  com- 
plication»  and  therefore  liable  to  break,  that  it 
is  possible  for  children  to  injure  themselves  in  it,  and 
that,  if  one  x>"P^  happens  to  raise  the  flap  before 
the  other  is  ready,  books,  &Ct,  may  be  thrown 
down,  Thia  is  exactly  one  of  the  questions  which 
experience  wiU  decide,  and^  as  theru  is  now  a  very 
large  amoitnt  of  experience  accumulated,  the 
point  ought  to  be  capable  of  a  solution  in  this  room 
to-night.  Below  the  desk  is  a  book -shelf,  and 
there  is  in  the  back  of  the  desk  an  ink-well  and  an 
opening  for  a  slate  for  each  pupil.  The  standards 
are  of  iron.  This  fitting  is  extremely  complete,  and 
on  a  level  with  anything  in  use  elsewhere,  except 
perhaps  in  the  best  Gierman  schools ;  it  is  also  ox- 
l>enaive,  n.s  might  be  expected,  from  its  elaboration. 
In  Sweden  and  in  America  each  child  hiis  a 
separate  desjc  and  seat,  and  in  Sweden  the  difficuttj* 
about  obtaining  standing  space  with  a  seat  and 
desk  in  proper  relative  positiona  for  writing  is  met 
by  making  a  flap-seat  in  place  of  a  flap-deskp 


When  economy  is  of  importance  it  woi 
worth  while  to  try  whether  the  principal  f| 
of  these  desks  and  beiiohes  coula  not  be  rt 
without  iron  standards.  8tout  wood  ia 
durable  and  very  strong,  and  plain  fittings 
of  wood  could,  I  think,  be  deaigned  and 
Btruoted  at  somewhat  less  cost  than  the  rnixj 
materials  now  in  fashion  necessitatos.  At 
know  that  some  years  ago^  when  iron  was  c 
than  it  now  is,  I  personally  tried  the  exped 
and  with  success. 

The  other  fittings  of  a  school,  while  of 
they  require  care,  are  not  of  the  same  Tit 
portance  as  the  benches  and  desks,  and  ue^ 
think,  be  dwelt  upon  here,  Kor  ehall  I  al 
to  do  more  than  name,  atid  that  in  the  mmt 
way,  some  of  the  miscellaneous  matters  of 
the  school  architect  ought  not  to  lose  aighti 
indisi>cnsablB  to  a  weU-ordered  school  foe 
have  ample  water  supply  and  efficient  drai 
proper  lavatories ;  sufficient  cloak-roonti 
cap -rooms ;  adequate  conveniences  in  a  del 
building,  approached  under  cover,  and  of 
construction;  a  covered  playground  to 
department ;  a  supply  of  pui'e  drinking  wat 
the  children  ;  a  dass-room  so  lighted  as  ta 
drawing-class ;  in  some  girls*  schools  a  olasi 
of  large  ai^e  aa  a  needle- work  rtjom  ;  one  d 
teachers*  rooms;  accomniodation  for  &  n 
care-taker,  or  sometimes  a  teacher*©  rtadi 
storage  for  fuel  {and  snnie times  a  comi 
room),  ought  all  to  be  provided  in  eveiy  001 
school.  There  should  if  possible  be  no  cor 
and  where  they  occur  they  must  be  roomy, 
and  well  lighted,  A  playground  of  due  ei^s 
necessary  for  each  department,  and  there  sha 
provision  for  lighting  it  on  dark  evenings  il 
be  gas  in  the  buildings.  If  possible  the  entmi 
boys  should  be  in  a  diflerent  street  from  th 
girls  and  infants;  at  any  rata  it  should  be  dti 

Nothing  which  cnn  get  out  of  order 
bo  introouced  if  it  can  possibly  be  w 
Every  thing  should  he  of  the  best  and 
for  it  will  have  to  stand  rough  usage*  Kl 
through  whiah  an  accident  can  occur  shov 
introduced ;  and  if  it  is  found  that  by 
any  place  where  a  child  can  fall  through, 
over,  or  any  dangerous  spikes  or  open 
easterns  aro  within  reach  of  an  adventurot 
they  should  be  at  once  removed  at  any  01 
completely  protected.  Nothing  by  which  1 
con  be  hurt  should  be  knowingly  permitted^ 
discovered  allowed  to  remain ;  no  dark  com 
places  whei-o  fresh  air  cannot  come  should  01 
account  be  tolerated ;  and  no  pains  fcrhou 
spared  to  make  the  smallest  details  of  the  hnj 
and  of  its  furniture  as  appropriate  as  possit 
the  purposes  of  the  school— and  here  let  mil 
the  managers,  the  teachers,  and  the  ard 
should  work  together.  Many  minor  matter 
best  understood  by  those  who  have  thepra< 
worldng  of  a  school,  and  if  it  were  possible,  ai 
school-house  approaches  completion,  to  secu: 
piTiicipal  teachers,  and  to  give  such  finil 
touches  to  the  arrangements  aa  would  fiuit 
methods  of  workings  there  can  be  no  doubi 
after-expense  would  often  be  saved,  and  incrl 
satisfaction  would  be  felt  by  the  mani 
Lastly,  but  by  no  means  least,  all  these  mi 
should  bo  thought  out  in  good  time,  and  at 


'hey  may  be  introdutjod  into 
fnr   the  buildiiig,  and   tlio 
i  alwiiya  attend  modifi- 
:^  uaa  may  be  avoided, 
luflxks  to  a  close  it  is,  I  feel, 
ti   for  the    amount  of    dry 
EveTj  practical  undortaking, 
OiinyiiiE;;  out,  and  fitting  up  of 
Is   for  fully  half  of  its  success 
attention  to  minute  detail.    It 
'     '       -  -    "]   plan,  the  design 
ill  with  which  ^e 
.,    ••^^■ini^  are  adapted  to 
real  iiiifkortivrice.     But  it  ia 
.        ].rtt   IN -i^m  in  tho  world,  if 
fithout  J  fontion  to  details, 

I  Ml  oi  SI!  •  :  i  ts  wlimi  tried  by 

B ;  and  conaequentlyi  that  evon  in 
?  </)  n^  a  comprehensive  and  gen  oral 
r  tject  as  a  buOdlug  ood  iU  fittings* 
.1*  lo  avoid  muoh  detul,  lor  in  no 
f  ^  uiiiLl  X  have  rendered  even  the  slight 
Iptbool  buildings  and  fittinga  which  I 
"I  to  Uy  before  yon  troat  worthy  so 

^inl  di^«it*o  to  embrace  this  op- 
'4  before  an  audttnice  capable 
.  nt  Upon  them  the  claims  of 
«Qi  mtcm.     @o  many  classes,  so  many 
t  dOv»  tiil«  in  nmny  schools  in  Scotland,  and  \ 
;  <if  fbglandjyi  to  education.  The  ! 
miiversal  rule  in  Prussia,  and 
k  «ihr  s  ahead  of  England,     It  ca^nnot  be 
I «  *btmt  from  the  noise  and  tho  dia-  ( 
itfftbrgu  eominon  school^room  theelaaa 
toonmiJtnita  its  attention  npon  its  work, 
•^  cm  better  give  his  energies  to  what 
>  *»  <b.     It  ^leems   certain  that  the  same 
r  work  in  a  claas-room  than 
in,  not  only  from  the  fact  of 
lIlr^|J,   un^t  also  from    being    more 
J^ii  his  crnn  refponsibility.     Ho  has,  in 
'KOm.  the  head-tiittster  to  fall  back 
'  'JiflSculLy,  but  while  shut  up  with  his 
r  owu  tuom,  he  haa  far  more  need  of  ; 
tbti  fimuiess,  and  will  cta-tainly  be  a  . 
a«iL   TUb    s;fsteta   seems    undoubtedly 
"a^>  Ttifh  oUanentaary  schools  in  time ;  but 
**  V  <  V  hctt  system,  it  appears  a  matter  for 
"^  pnient  niojnent,  when  schools 
luid  by  hundredB*  and  millions  are 
U^Oto  costly  and  pennanent  buildings, 
*  oonteut  with  a  compromLte»  and 
^fT.-^*^  «sftt  Icti-^t  boldly  decide  to  adopt 
f  M  tD^liiod  thut  we  can  in  our  sohool  \ 
**  i  should  not  comitruct  our  build- 
'Umer  OM  to  be  oftpable  of  being 
..  iutfthod. 
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vishod  all  the  members  of 

sfnt  to  hr^fiT  80  admirahl© 

^Ede^ubatantiid 

school  system. 

...dk  whicjh  School 

ool  tbeir  members 

Hi  bu  that  a  really 

Ami  Botno  were  ro- 

j-aloin  as  they  hoped 


would  eoon  be  eatablished  throughout  England.  It 
was  easy  to  frightan  the  mtopayers  and  palibo  on  Ih© 
groiiDil  uf  expense,  hut  they  were  beginmng  to  undoc" 
»t*tfid  that  tha  moot  costly  luxury  in  which  any  com- 
ma city  could  indulge  wus  the  isitorance  of  its  peopla, 
and  the  greatbughmof  expE-nse  would,  he  bolieTad,  soon 
be  lost  eight  of  H©  beliOTed  also  Ihiit  the  boldest  plan 
wo  aid  be  found  eventually  the  cheapeat  and  wisest,  and 
if  it  were  bravely  carried  out»  parents  would  soon  leam 
the  value  of  &  good  adtiool  system  to  then:  children*  No 
more  magisteruM  corcpulnion  would  then  he  neceasaryp, 
bat  parents  being  edut  ated  to  sea  what  was  for  the  benant 
of  their  children,  they  would  be  willing  to  make  sacri- 
fices which  at  present  they  were  relactant  to  suhaut  to^ 
Such  schools  as  those  of  Prusaia  would  not  then  he  ocm* 
side  red  too  large  or  e^cpensiTo,  nor  would  there  be  sesn 
two  children  at  one  desk  from  motiTes  of  economy.  In 
America  there  was  always  a  separate  desk  to  each  dilld« 
and  even  the  poor  Irishman  who  went  there  with  a  large 
fumil^  of  children,  nono  of  whiom  could  hoaat  of  any 
covermg  for  either  head  or  foot  beyond  that  which  na- 
ture provided,  found  that  each  one  was  enticed,  as  of 
right,  to  a  separate  seat  in  the  finest  huildiog  in  the 
town.  And,  where  Tsr  it  was  possible,  the  finest  aita  in 
tha  town  was  selected  for  the  school :  for  thoy  would 
have  air  and  light »  and ^  if  poseible,  a  pleasing  outiook  fiar 
such  buildings.  Some  fifteen  years  ^go,  when  he  was 
iu  the  hftbit  of  going  every  year  to  Swilzerlfind,  ho  found 
in  a  Tillage  in  Neufchatei,  that  notwithstanding  thoy  had 
infaota*  primary,  acci^ndaiy,and  normal  athools,  they  ware 
still  diaaatLsaGd  with  their  cducationid  arrange  mants^ 
and  wishing  to  perfect  the  oducatieu  of  tho  boys  in 
order  to  gat  flU|>arior  workmoa,  and  thua  turn  out  ftrst* 
clasa  work,  they  determined  to  aipend  no  less  than 
£20,000  in  erecting  new  and  commodious  school 
premifles.  Government  gavo  £12,000,  £4,000  was 
raised  by  aubscription,  and  tho  remainder  was  obtained 
by  a  loan  on  the  security  of  the  ratee.  If  such  things 
could  be  effectc-d  by  a  eompaiativaly  poor  population, 
what  ought  to  be  done  in  London^  which  might  be 
said  almost  to  he  auflbcatiug  in  ifca  own  wealth  ?  In  these 
schools  most  of  the  teaching  was  for  th^  most  part  oral, 
few  books  hdng  used,  but  tho  teachcra  entering  with 
great  heartiness  into  their  duties,  and  the  labour  being 
thoroughly  subdivided. 

Mr,  Eobini  thought  the  claaa-roomi  or  Prussian 
system,  would  be  gradually  introduced,  and  if  followed 
as  descrihed  by  Professor  Newman  at  Lucerne^  might 
bo  found  economical.  There  eaoh  teacber  took  a  nar^ 
ticular  subject,  and  want  from  one  clasa  to  another^ 
instead  of  one  teacher  bolng  confined  to  one  class  and 
teaching  all  subjects.  In  a  large  school,  say  of  1,00(} 
children,  this  plan  would  not  reqoire  probably  so  many 
teachers  as  tha  other,  and  fii«t  rata  teachers  might  bo 
secured.  The  syetem  adoptod  by  Miss  Buss  in  the  North 
London  Collegiate  Schools  was  different,  tha  elder  chil^ 
dren  being  divided  rate  classes  of  about  thirty  and  the 
yonoger  into  classes  of  fifty  each ;  and  one  tei^cher,  with 
an  saaiatant,  having  the  sole  charge  of  each,  a  small 
class-room  being  provided  into  which  about  twenty 
popils  could  withdraw  if  required  for  the  purpo^  of  any 
special  study.  The  London  Bchcol  Board  system  aoamad 
a  modification  of  the  two.  Miss  Buaa  had  single  datkSi 
and  he  tbotight  these  preferable  in  many  respeoto,  even 
if  in  order  to  save  floor  apace  they  were  fSaeed  dciia 
together. 

Tbs  Bev,  J*.  0.  0.  Fnssell,  asa  school  injector,  said  thora 
were  a  few  points  on  which  he  diffttred  frjm  Mr.  Smith, 
tho  u  !jh  in  many  he  sgreed  with  Mm .  With  regard  to  class* 
rooms  in  connect  ton  with  infsnt  schools  being  a  novelty, 
ho  did  not  know  how  far  buck  Mr.  Smith*!  experience 
went,  but  he  had  been  an  inspector  in  London  for  twenty- 
throe  3^ears,  and  never  remembered  the  time  when  tbore 
were  not  '*  babies'  rooms "  in  connection  with  tho  heat 
inftint  echools*  Tho  best  ho  knew  were  those  of  the 
Home  and  Colonial  Trianing|  School  Society,  and  with 
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I  it  woiil3  he  very  difficult  mdei&d  to  find  fAult.  A*  a 
;  rnle  h&  agreod  that  mora  than  250  should  not  h^  brought 
f  teptker  in  an  infant  school,  but  h©  would  he  sofry  to  see 
&  nifd  and  faat  line  luid  down  on  the  point,  beoausa 
fbei^  were  exceptional  men  and  women    capiihle    of 
managing^  a  much  larger  nmnber  withsaGceaB.     He  had 
known  an  infitnt  school  of  SDO  managed  most  fluccesafuUy 
hT^one  master,  and  wherHhie  oouldhe  done  it  was  of  course 
mm  eoonomieol  than  having  two  schoola.   With  regard. 
to  uifont  school    galleriee,   he  dLITered  both  from  Mr 
E^imtb^  mid  the  published   plane  of  tho   Departments, 
believing  that  there    ought   not  to   ha   bacJcfi    to    the 
teatef   as   they  caused   great   waste  of  time   and  in- 
oowgnience  wfa«a  the  children  were  called  out,  aa  waa 
ccRmtantlr  required  to  ho  done.     They  did  not  want 
I  liaoki  to  lean  against,  beceuae  they  ought  not  to  be  kept 
at  one  thin^  long  enough  to  get  tired  j   or  if  they  did 
they  should  bo  allowed  to  go  to  sleep  cotnfortahly  in  a 
quiet  placD.     Ho  also  thought  tho  galleries  ahould  not  be 
.qnlte  so  wid©  as  bad  been,  described,  because  it  was  a 
I  great  ohj^t  not  to  extend  the  visual  angle  of  the  teacher 
too  far.     The  necttssity  of  adequate  playgrounds  being 
proridod  he  thoroughly  concurred  in.     He  considered 
that  up  to  the  present  time  the  key  to  the  English 
method  of  education  had  been  the  pup'il. teacher  syBtem, 
and  ho  was  rather  jealouj  of  iti  being  interfered  with; 
«nd  thifl  feeling,  he  knew,  wjmi  shaied  by  some  of  the 
lonoBt  eminent  authorities,  such  as  Dr.  Rigg^  Mr.  Matthew 
1  Arnold,  itnd  others.     Ho  rather  depreejited  too  exteiiBivo 
I  An  employment  of  luiHtstant  teachers,  who   were   very 
often  peraons  who,  from  wiint  of  means  ht  some  other* 
cause  not  always  so  honourable,  had  not  undergone 
a  ropilar  training  for  their  profession.    The  depth  of 
the  deaks  must  depend  on  circumstances  i  but  he  thought 
five  deep  would  he  found  to  he  rather  trying  tq^  the 
voice,  effpeciftlly  in  the  case  of  female  teachers.     The 
aaimgoment  in  pairs  was  a  compromise,  and  no  doubt 
in  some  respeola  it  would  bo  better  to  havt>  each  desk 
independent,  &&  in  Sweden,  where,  however,  initead  of 
»  flap  to  the  desk,  they  employed  a  well  under  the 
'*"%  which    could    be    covered    or   not   according    to 
)  height  and  st^e  of  the  pupil.    When  the  deaks  were 
'^  arranged  in  pairs,  with  a  gangway  of  sixteen  inches 
between,  there  was   the  disiidvantage  of  occupying  a 
deal  of  space,  eapecially  in  case  of  a  nuraemufl  class,  and 
COlU«quently  diminishing  the  teacher's  power  of  mnnage* 
meat,  and  be  rather  inclined  to  the  old  method  of  a  long 
deik*  but  with  a  separate  seat,  with  a  back  for  each  child. 
He  had  adopted  this  plan  some  fifteen  years  ago  in  his 
own  school  in  the  coimtry,  and  believed  it  pos^eseed  all 
the  ad  vantages  sought,  with  none  of  the  disadvantage. 
The  Lvndon  School  Board  desk   ho   considered  pod- 
tively  objectionable  in  some  points;  it  was  shown  at 
the  Vienna  Eihibition,  aa  wa^  also  Dr.  Liebreich*8  desk, 
but  the  jury  did  not  think  either,  or  indeed  any  which 
were    eihibited,  worthy   of   commendation,    'it    wna 
ckrrood  oa  an  advantage  for  the  latter  that  it  prevented 
the  children  lolling  about  from  side  to  side,  sod  thus 
altering  the  focal  diatanoe  of  the  two  eyes,  which    of 
aanrss  was  detrimental ;  but  his  r^ly  to  that  was  thnt 
any  good  English  teacher  would  not  allow  such  lolling 
about  to  take  place  at  all;  and  that  these  deska  were 
objectionahlo  on  that  very  ground,  because  the  children 
would  all  lean  agiunst  the  back  of  the  seat,  and  place 
their  books  for  reading  on  the  lodge,  and  then  of  course 
the  focal  distance  of  their  oyea  not  h^img  identical,  what 
would  suit  one  would  not  be  bo  comfortablo  for  another. 
He  liiorou^hly  agreed  in  the  imprtance  to  he  attached 
to  ventilation,  and  should  have  liked  to  hear  Mr.  Smith's 
opimon  as  to  the  ns©  of  air  chambers  over  the  cetlingg.  He 
did  not  like  the  opn  roofs  which  were  sometimes  seen, 
becaui©  a  flat  ceiling  served  to  reflect  the  light,  and  if 
there  were  large  openings  into  an  air  chamber  above, 
with  proper  nrovition  at  the  gables  for  changing  the  air 
of  that  chamber,  ventilation  was  easily  effected.     He  did 
not  like  a  larg*^  opening  pouring  down  cold  air  in  a 
current,  but  the  nse  of  perfomted  riac  would  get  rid  of 


rmj  difficulty  of  ifa&t  kind.  The  claaa*room 
thon§;ht,  fihoold  be  carefully  intrcMluced,  if  at 
had  m  hia  eye  the  case  of  a  master  who  had  hi 
alighOy  succesvfnl  in  a  amoll  school,  hut  who  ws 
charge  of  one  of  the  larg^ett  Board  schools  in 
wh^o  he  had  proved  eminently  sncoenfnL  It 
evCTyone  who  could  bo  a  genentl,  but  he  saw  no 
in  redncinsr  all  generali  to  the  rank  of  colone" 
idea  was  to  have  lar^  Bcboole  under  well  selecl 
masters  and  niistresaes,  with  clasa-rooma  well  n 
control,  on  the  plan  of  the  London  School  Fi 
to  allow  of  cfficiont  superintendence,  and  not  to 
duce  the  Prussian  method  untdl  the  pupil  <teacher| 
—which  would  then  require  to  be  abandoned  or  la 
— had  been  found  ineffective. 

Kr.  Hammer,  with  regard  to  the  nae  of  sildii 
I  titions,  said  he  had  seen  in  Germany,  and  &I90 
sterdam,  a  modification  of  this  plan,  in  whioh  " 
throe  class-rooms  arranged  contiguouaJy^  m' 
partitions  partly  filled  with  plate- glaea.  Tlw 
could  not  see  each  other,  but  the  master  was  pll 
the  centre  on  a  raised  platform  so  ^at  he  could 
two  assistants,  and  oommnnicate  with  them  if  jm 
Plate- glass  was  nearly  sound  proof,  ajid 
partition  was  constructed  in  the  usual  waj^ 
to  slide.  Vt'otilatioo  was  a  very  importi 
he  had  often  hoard  connpltiint^  that  whilst  the 
was  carried  off,  no  arrangement  wils  made  for  wm 
the  heavy  air  at  the  bottom  of  the  room.  Thif  h| 
accomplished  very  Bucccssfully  in  a  laj^e  ici 
Gospel  Uak-fields,  built  by  Mr,  Hickman,  by  m< 
large  openings  which  were  made  use  of  every  t| 
school*room  was  cleared.  The  dryness  of  the  air  J 
from  hejiting  apparatus  abo  required  to  be  g 
against. 

Vr.  Boehusaen  said  there  was  no  doubt  of  thi 
importance  of  this  subject,  because  the  fi 
surronndings  of  a  school  exercised  n  cc  __ 
fiuenco  over  the  minds  of  the  pupila,  and 
hardly  be  a  more  powerful  leveiage  m  Ul 
than  the  arousing  of  their  ameur  pr&pn^    la 
ing  the  school  fittings*  however,  Uioy  mL 
the  teacher,  and  he  believed  Ihia  was  one 
gr^t  succeaa  of  education  in  Holland, 
Bwitjterland.    In  Engknd  the  schoolmaster  irai'^ 
au£Bcient]y  paid  nor  honoured,  whereas  on  thiOfl 
he  ranked  with,  though  perhaps  after^  the  dergyi 

Hf .  Lueraft  said  he  should  have  liked  Mr.  8d 
have  given  a  desoription  of  the  drawing-daBi 
enpeciaJly  now  that  drawing  was  being  introducH 
all  the  London  Board  schools,  both  for  hoys  »ni 
for  he  had  no  doubt  the  same  would  soon  be  3i 
other  large  towns.  He  considered  it  a  matter 
importance  to  Ed  gland  as  a  manufacturing 
had  made  thiaqnestion  rather  hiaownat  the  If 
because,  as  a  workman,  he  know  the  value 
He  also  regretted  that  through  the  niggard Hn ess 
Board  and  tho  ratepayers  the  interior  of  the  scha 
in  many  caaea  been  spoiled,  their  appearance 
almost  like  that  of  a  bam^  whereas  they  should  bq 
mens  of  good  taste,  aa  well  as  places  for  Jauml 
elementa  of  education.  Playgrounds  were  ^f  the  fl 
portance^  and  he  was  happy  to  say  that  the  t 
^School  Board  had  decided  on  hairing  them  atlaol 
all  their  schools,  and  the  new  Board^  though  ekdS 
economical  principles,  had  actually  decided  00  ifi 
i3,000  or  £4,000  for  this  purpose  in  connection  wi 
of  the  schools  in  St.  Giles's,  though  the  firtt  B<Ml 
refused  to  do  so.  It  was  especially  of  iroportaaetl 
ooac  of  infanta,  whom  he  hoped  to  see  brought  id 
schools  at  the  age  of  two  or  thfee  7^^^  thxia  reoi 
the  difficulty  which  had  been  found  in  the  case  of, 
poor  women  who  kept  their  elder  children  at  hd 
mind  the  younger  ones.  Those  philanthropie  p| 
who  had  formerly  supported  Ragged  ^choolj 
hjirdly  do  better  than  direct  their  charity'  to  such  g 
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Lllidiight  it  VBA  a  mijUks  to  Insht  on  the 
^  from  lh&  l^  except  for  drawing ,      The 
I  of  thfi  gas  t^am^rs  was  another  pjtttter  to 
Idbal  nticiLtiati  luid  uot  been  paid^  on  J  in  con- 
^  1  li*f«  ttiDQititit  of  vitiated  lur   and  ftquooua 
»pto4iic«ii  aipeoifllly  m   achool  aod  ukna- 
i  oconpied  in   the   Gveiimg.      With 
ifhe  tbou^ht  the  moTeable  fiftps  would 
fhiUtd  to  ajpcidaixta,  mid  if  tlmt  wor^  ho, 
fiKMBTj  to  forego  anjr  adva&t&gDS  whieh 
I  li  hiiemi  ttt^m  tti(«m  m  othttr  w&ji. 

u,"  to  tb?  rfiHom  f>"hfli5rvatlona| 
'  the  cl&JiT  and  prH<?ti(?Hl  wny  m 
fan  i^a-Ti  ibir  rosulLa  of  hi»  cJiptjrictK?*? :  It 
^^by^wth^  nifi«ll«   thitt    nrt^hitect*  and  thoso 
ligning   lebcaol  bttTliIin^  could  ol^tmn 
tSkVf  wvalid.     When  he  mtrntfoned 
l|bnmed  tttther  to  thoaf*  in  the  country, 
bHid  Btd  iome  aeqttfiintanoo  man}'  yem-a 
'  n^mi  to  the  back«  for  the  g^illcry  mid% 
I  WMold  be  more  diBtiirb^noct'!  tind  loikJ  of 
I  lad  to  come  from  tbo  buck  row  to  the 
B^ptfbApt  f^ttt  or  five  othefB^  than  if  ho 
J  4lni  1^  fiok  *nd  cam^  down  at  the  side, 
^  fumii  ...1  *K.    .T.;i.i.-.,  ^^  t^g  gallery  tisver 
■^•-  1  other,  or  diaciplLae 

■  ^'  proper  pUn  was  to 

P  diotanoet,  allowing  ep!u:« 

Hfl^  thit  an  architect  biid  not  th(» 

^Hpr  nmsr  fOJ   ci^pinion  on  such  qnea- 

^B«  '  vgpud  in  Bchotil  work,  nnd 

^Jj  r  as  tt*  what  wRu  tho  beat 

■p''  J  ji  iva  thought  the  bucks  would 

^g^  venting  thoie  behmd  kicking  or 

^Pni .  U  ^nd  in  fflctthm  point  had  been 

y*"^*'  n^*  A  gailerj  aomnwhat  nc%rf  ower  and 
^p^^OTJ  4oQbt  have  the  advantJige  which  hud 
Hpiteil  Altotbe  arr»*£igoment  of  the  dusks 
^HSViiicJ/  tdr  to  say  that  in  nJt  the  pinna  he 
BiBwOvn&a  ichooU,  the  seat**  were  reprtiacnted 
B^*^*  °*  ^^^^  or  fourchildrtn  ench  ;  but  this 
K  2****^  T**  *  ^**®  ^^  which  teachera  would 
^K  Wpobthly  the  wiseat  couti©  would  be  Uy  ^ow 
^Llt*  ?°*^*^*^f  ^  arrange  the  aoata  in  the 
^P***J**»4 to  hia  own  convenience  mid  power  of 
•jiiito  pOTpoae,  however^  dingle  aeaU  would 
■■KMliklM  Uu&n  any  other  plan.  It  had  boen 
^^^■ikadpn  School  Board  deak,  that  it  oblifrcd 
^I^Mlto  di  wilb  their  booka  ai  the  aatno  dis- 
^~  ttw  tj«d  but  tJiat  would  apply  to   »iiv 

R?5*  «^  ia  hia  opinion  obildren  ahouM  alwaya 
K^y^^^iOglewon,  when  they  would  nntnnilJy 
^^'•"•■•ItbeiiropeT  di^tano^  foT  diatinct  vision, 
•wi*rnt  m  to  obierv^,  with  regiard  to  the 
JJ~-  4  no  do  Tib  t  it  had  iU  ad  vantages, 

.      *  'tit  WTMi  the  beat,  And  |»09aibiy 

Ij    '  •  ■t^ni^.d  t^Mt  .ifid  valued  it  w*re 

K  /■  th      ••ii-irjf  I -^^utt  of  employing 

C  -  "-  --(H'Lcr  t-l-uij  ttLtciifjrs  Hurh   ris  Mr. 

R^***  f»J«m»d  to.  He  qui  to  n^reM  that  a  Hat 
■|^l|ti&ftbte  to  an  gpon  roof,  €"ttp43ci!iliy  if  pro- 
|H|^^  m*n  taken  to  chdingo  the  air  from  the 
^^Rl«.  Wbtra-vur  haaiing  Hpparatna  wtta  u^, 
^py  ttttaort  iai|io9tatiiM  that  m^aua  ahould  ho 
B'lliiwi a CB9iiteai  ctutent  of  uir,  which  might 
^^n^k  ■  IJHlfr  ^mt9  m  m  to  be  quite  imper- 
BJ^ri  aiJtDg  immtaumlf  to  the  comfort  of  ihi> 
Wjk^  "il?r,  ha  ir.^d  6bf-:^fve  that  the  cla^-room 
H[**^  'h  thtf  neceuity  for  a 

^P**  ■  "<1  muat  alwayi  be 

U.>oL     He  wotdd 

■  1  II  note  to  the 

M*Uiiioi"  doe  oration  r 


A  votfl  of  tbankfi  waa  then  unanimoualy  paaaal  to  Mr^ 
Smith,  on  the  motion  of  tbo  Chairman. 

Mr.  Smith  haa  lince  forwarded  the  following  ^^ — 
"The  great  eflaenti&l  far  n  drawing-GlaBa  room,  ia  thftt 
it  flbould  ha  via  ample  north  light  The  wfodiOWB  ab/otiM 
bo  high  up  ID.  the  room,  their  &illa  probably  ^ve  tmt 
from  tlis  gTOUod,  and  their  heads  a«  high  us  possible.  A 
room  of  rather  long  proportions  wVl  be  found  convenieat, 
and  tlie  more  lofty  it  h  the  better  will  it  be  lighted.  If 
it  ii  veiy  large  it  ii  best  lighted  from  tb«  gidet^  if 
modem  to  in  aize  a  light  from  one  end  will  sulBce.  A 
c{!DbiiI  ak^^llght  will  not  be  found  quite  aatia factory,  but 
one  running  partly  up  the  elope  of  the  north  side  of  the 
roof,  if  the  claaa-roem  ia  on  a  top  storey,  may  he  used* 
Mure  floor  apace  will  be  taken  up  by  dcska  and  itands 
for  drawing,  however  compuolly  artKHfed,  Ihan  ia  re* 
quired  by  children  in  &n  ordinary  Hchool  or  daea^room. 
Facing  the  light  there  should  bo  a  row  of  atrong  bookl 
high  up,  from  which  fiat  plaster  eaata  or  diagramii  can 
hang,  to  draw  from,  and  rather  lower  down  two  or  threo 
large  brockets  on  which  to  stand  a  round  cuat,  such  aa  a 
bu4t  If  geo  [betrical  drawing  u  taught,  a  c  ontinuou^  tiible, 
iibout  2  ^  6  in.  wide  ahould  he  fixed  under  the  windov 
eilla.  A  (^oaet  for  keeping  CAataand  e^iaels,  and  u  preaa 
for  diagraini  and  drawing  materiala  VkTQ  deflirahle^  and 
it  u  very  iiaeful  to  have  one  or  two  lavatory  bafioni  im- 
imedi4My  adjoinyig  the  drawing^oUsa  room.  The  walli 
had  better  b«  tinted  of  a  lifht  neutral  grey  colour ^  &nd 
the  oeiliD  g  wlutefiad*  Tho  whole  of  the  light  on  a  draw- 
ing in  thii  room  should  c^ome  iu  from  one  elde,  aud  no 
croas  Ughtt  ibould  be  allowed." 


ITISCELLAFEOirS. 


impoutjince  of  national  investmkxts 

IN  THE  PURCHASE  OF  OBJECTS  OF  SCIENCE 
AND  AET. 

The  fgllowiog  appeared  in  the  £&^mmi4i  of  Hovemhur 
2lati" 

SiKt — I  trust  that  you  wIU  consider  thai  thia  subject 
comoB  appropriately  within  the  acope  of  the  Mcmomht^ 
and  that  yon  will  allow  me  apace  in  your  columne  to 
direct  the  attentton  of  political  eoonomiacsi  and  eape« 
cially  membera  of  the  House  of  Commons,  to  it. 

L  Political  economists  aaj  that  ^*  political  economy  is 
ti  the  State  what  domestic  economy  id  to  the  family." 
Wise  domeatic  eoonomy  indues  the  posaeaaorM  of  great 
wealth  to  invBit  it  in  the  moat  profitiiblo  way— pro- 
fitable both  directly  and  indirectly.  Every  wiae  rioh 
man,  after  providing  for  his  necf^aitios,  derotea  a  por^ 
tion  of  his  wealth  to  the  acquiaition  of  objects  which^  if 
bought  with,  prudence,  not  only  increase  in  iotriuaio 
value  the  longer  they  are  pos^esaod,  but  delight  himself 
and  confer  good  and  pleasure  onotherg.  But  at  preeeut 
the  national  policy  of  this  country  ia  thie  respect  is  far 
behind  the  policy  of  the  wiae  individuuL  The  vast 
c»aramga  of  onr  country  are  beyond  compretbeuaion  m 
magnitudf3,  but  the  amount  of  its  inveatmenta  in  pro- 
curing illuatrationa  of  acience  and  art  directly  uaoful  to 
productive  induntry  and  beneficial  to  civiliaation  is  in- 
aignificaint,  and  it  ia  trilling  in  comparison  with  what 
boa  bc&n  spent  by  contincntud  nationa.  It  may  bt^  said 
conBdently  that  the  moat  advanced  continental  nations 
have  done  in  proportion  to  their  wealth  much  more  than 
we  have,  and  that  they  are  reaping  results  dangeroualy 
aggraasive  on  our  own  oommerce.  The  ejListence  of  our 
welfare  ia  dependent  on  our  retaining  a  supremacy  in 
industry.  Mr.  Difiraeli,  the  Marquia  of  Saliabury,  Lord 
Derby,  and  Sir  Stafford  Northcote  have  e^Kpress&d  their 
coavictioiia  that  the  progresa  of  industry  dependa  on 
the  cultivation  of  science  and  art,  and  I  hope  they  will 
act  bold  1 J  now  that  they  have  the  power  to  do  m.  My 
numerous  dsili  to  the  provinces  aaaure  me  they  would 


I  «6oaTe  the  haarty  support  of  the  n&tton  iabritigL&g  for- 
^  TTard  a  bold  and  genepoai  measure  to  iw-omote  technical 
iiwtructioii  through  wxamplcs.  I  am  mformed  that  at 
the  lata  Vienna  "Exhibition  upwRlds  of  £30,000  were 
ipeut  !>j  a  few  of  thti  miueuou  of  Europe,  in  ih&  pur- 
cljwe  of  iiuitraotive  objects  out  of  itt  whUei  Uiii  Batton 
did  not  specially  y^^te  a  eingle  penny  ^  and  the  Sontb 
S^iaiiigtoa  MoseOdif  the  parent  of  thoaa  continental 
uma  which  hought  obje«ta,  aotnally  bought  nothing. 
Betwoen  1616,  whenih«  Natiooal  Debt  reached  its 


Hum  of  £S6  If 000,000}  excluaive  of  teirminablo 
annilLtieB,  and  1873-1,  the  debt  h&s.  heon  reduced  to 
d&727»300,000.  If  A  tenth  part  of  that  rt^ action  had 
been  InTOBtod  in  objects  of  science  &nd  art,  and  were  now 
^aoed  in.  aay*  ten  provincial  ronseuma  tiuxjaghout  the 
United  Kingdom,  fioely  consuitable  by  our  indnstTi&l 
produoera  of  all  gradeSf  not  only  would  the  wet^tb,  the 
QoiJIure,  and  proepority  of  the  nation  have  been  greatly 
laereased  by  it,  bat  the  objects  themsolves  would  stiJi 
exi&U  a-nd  their  intrintuo  conuneimal  ralae  would  have 
inoreaaf^d  enormously.  It  may  be  said  that*  inasmuch 
OS  the  nation  will  never  sell  ite  objects  of  art,  they  can- 
not properly  b6  called  ^*  inveatmenta,"  The  Contingency 
ol  nle  u  lemoie,  but  recent  ex^tedenoe  has  ehown  that 
wMlTtftHM  nxny  be  demanded  at  tansom^  We  will  not 
collect  property  for  this  reason,  but  tho  collection  of 
works  of  art  improves  our  commei-cc^  and  adds  to  our 
Actional  strength  and  re^urcea,  helping  ma  to  defy  de- 
manda  for  ransom,  and  is  more  proJituble,  if  administered 
with  reason,  than  a  corresponding  reduction  of  t&iation. 
When  an  individual  makes  an  jnvcetoient  in  land, 
houses.,  and  the  like  for  the  use  of  hia  poateTity^  he  does 
not  contemplate  tho  sale  of  it. 

S.  About  £^,500^000.  it  is  said,  bai  boen  devoted  to 
pay  off  the  National  Debt  during  tho  yisfl*  1 B73  -4 .  1  his 
■am  lowered  taxation  about  a  penny  a  head  on  the  popu- 
lation of  the  United  Kingdom,  an  imperceptible  reduc- 
tion ;  1>ut  what  an  effect  it  would  have  on  the  produc- 
tive industry  of  thiii  country  and  its  civilisation  if  only 
a  tenth  part  of  this  sum  (£35 0,000)  had  been  put  aiido 
by  Parliament  in  the  collection  of  sppcimena  of  works 
muatrating  science  and  art  applie^i  to  productive 
industry,  especially  works  of  foreign  origin,  in  order  to 
ahow  the  Britieh  nation  what  its  com  petttora  in  the 
markets  of  the  world  have  done  and  are  doing.  What 
a  potential  cfft^t  would  be  produced  in  the  grwt  towns 
of  Manchester,  Liverpool,  Olaa^gow,  Belfust,  Birming- 
ham, Leeds,  Bradford,  Sheffield,  Nottinghatn,  BristoU 
tho  Potteries,  Newcagtle*upon-Tyne,  Leio^at^r,  Halifaic^ 
&c.  They  would  all  he  set  in  motion  to  provide  suitable 
buildings  if  Pajrliament  adopted  the  principle  now 
euggested.  The  principle  of  inToitLng  should  be  placed 
beyond  the  p<>wer  of  the  accidental  Government  of  the 
day  to  alte^r  it  without  the  oonaont  of  Parliament.  At 
present  the  surplus  revenue  goea  by  law  to  reduce  the 
debt,  but  a  given  part  of  it  should  go  by  legal  enactment 
to  provide  objects  for  local  museums  to  promote  science 
and  art  applied  to  productive  industry. 

4.  It  is  beyond  disputo  that  when  works  of  fine  art  are 
JBdioioualy  purchiificd,  such  works  inj^rease  in  value  far 
beyond  the  compound  interest  of  Invt^tments  in  the 
funds.  The  money  vtkiu©  of  property  in  fine  works  of 
art  wili  comtLnuG  to  increase  aa  long  as  civiJisation  ad* 
TtDOsi  ia  the  world,  whilst  that  of  any  other  form  ot 
property  it  mbjeet  to  more  capricious  influences.  It  is 
far  cheaper  ta  purchase  whan  yon  are  able  than  post- 
pone it  to  the  future.  Oliver  Cfromwdl,  in  about  1050, 
reecued  Haffae Lie's  seven  cartoons  for  a  sum  of  only 
J^OO^  Who  can  estimate  tho  monLv  vidue  of  them  now  ? 
The  value  ofmonoy  has  not  tncreafeiiri  the  same  ratio  since 
then  as  the  falne  of  these  cartoons  has.  Everybody  has 
apecitic  instances  within  his  own  knowledge  of  the  enor- 
mous inereaae  which  is  taking  place  in  tho  value  of 
works  of  fine  art.  The  Bemal,  the  Soulage*.  and  thw 
Mcyrick  collections  did  not  cost  the  ooUeotoraof  them  a 
third  part  of  the  sumu  the  objects  KiJiaed  wh&a  they 
^ere  sold.    There  are  pictures  in  the  Sbaapthanks  col- 
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lections  which  wouM  realiae  more  than  tea  ti: 
amount  Mr.  Sheepshanks  paid  the  aitiett  for 

5,  It  will  be  us4iful  to  trtico  the  hiilory  <d  pel 
seums  in  this  country,  els  tho  puhlJefedLm§ii~ 
different  to  that  when  we  wore  fightiim 
world.  Such  institution  a  are  Httle 
centuTj'  old.  In  1816.  tho  yew  alter  Wi 
was  no  public  want  felt  for  mtueiiuaa 
There  waa  no  Kational  &aUety  ol  pioli 
Liverpool's  Government  erea  decHiied  to 
of  the  BoHrffooi*  picturea  now  at  Dulwich. 
no  National  Portrait  QaUery^  no  Botanjoal 
Kew,  or  Crsolo^cal  Museum,  or  South 
seum.  The  British  Muaeum  waa  the  only  nsl 
stitutton  which  was  supported  by  PitrHament, 
institution  had  been  bought  by  a  lottery,  a  _ 
which  the  present  ago  would  not  tol«cmte'  It 
prurt  of  thfj  pubUc  policy  of  this  country  t^  cai« 
cation,  science,  and  itrt,  Or  for  institutiona  to 
thorn.  Parliament  voted  ho  funds  for  nati* 
tion.  It  did  not  btJgin  to  do  ao  until  1833-4, 
KuflBeU  obtained  a  modest  grant  of  £20,000  for 
pose.  It  was  not  till  1S3B  that  money  waa  vi 
industrial  fine  art,  through  achoola  of  d 
vocacy  of  Mr.  Ewart  and  of  Poulett 
wards  Lord  Sydenham.  Mr.  Henley,  in 
first  minister  who  followed  the  adnna  of 
and  spent  public  money  for  some  elemeiiiary 
adence  teaehiag.  He  rocogniaod  pmctial  geoi 
useful  to  carpenteri,  masons,  and  tho  like.  Sf 
the  nation  hjia  CT^eated  departmeflti  <jf 
science  and  art^t.f.,  nstiomij 
Dublin,  and  Edinburgh,  and  im 
booth  Kenaington  and  Edinburgh ;  a 
gallery^  now  at  8outh  Konsioffton ; 
seum  ;  a  hotsntcal  museum  at  Kew ;  onertotr, 
burghf  and  one  at  Dublin ;  a  museum  at 
&C.  Eut  the  purchase  of  objects  of 
however,  is  not  regulat0d  by  any  fixed 
haa  hitherto  been  most  c^ipricioua,  depend^ 
personal  whim  of  the  Chancellor  of  tho  Eiehi 
work  is  of  so  much  national  importnnce  thft]  ' 
have  a  good  settled  responsible  or^?aniaai ' 
stood,  and  sanctioned  by  Parliament. 

G.  Tho  national  value  of  local  mua^oini 
ture  and  industriul  progress  of  the  country 
been  suSioiently  recogciieed  by  Parliament, 
accustomed  to  limit  its  votes  annually  to 
galleries  almost  wholly  motropolits^  in 
But  there  are  signs  all  over  the  co 
ment  will  soon  he  aak^d  to  admit  the 
towns  to  he  assisted  in  establishing  thmr' 
science  and  art.  Half  a  century  will  tiot 
heforo  our  country  has  its  puhUc  museuiBa 
as  those  of  France,  Italy,  and  Gi 
doubt  that  the  present  Govemmont  ia 
this  probability.  Promotera  of  public  m 
feel  certain  that  the  present  Chancellor  of 
chequer,  having  advocated  the  extension  of 
art  instruction  so  persistently,  as  a 
ti^elect  Committee  of  t^e  House  of 
the  President  of  a  Hchool  of  Arts, 
quent  public  addresses  on  the  suhjefct 
twenty  yeare,  will,  now  that  he  has  the  ^ 
befit  to  influence  the  Ckivernment  to  act  and  gl 
to  his  long'Chertebed  convictions,  and  thus 
mark  on  the  civihaation  and  produotiTe  industl 
country, 

7.  I  trust  tho  Grovcrmnent  and  Parlismetil 
inspired  with  courage  to  do  for  the  nstiou  nl 
ri^  individuals  do  for  themselvaa,  and  to  lay  di 
beginning  of  a  ftsed  national  poKoy,  by  ia 
of  each  annual  aurplus  revenue  in  the  judidotM  | 
of  objecta  of  scieuoa  and  .-irt;  net  for  the 
benefit  of  metropolitun  institationa,  but 
the  benefit  of  provincial  musuuma.^ — I  am,  ^e*» 
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>  Wtkim  CENTENNIAL  EXHIBITION. 

baOdisgi  in  wbicli  the  InterDfttioniil 
ri87*  will  be  held  are  the  Main  Building, 
Ifilll^^thtf  Machinery  Hall,  the  Agricultural 
"  ilMltiml  HaO,  In  the  ng^regute  tbey  cov^r 
tDlftbool  W  aares. 
lUAifif  ii  ifi  tho  form  of  a  paraUebgmtn,  6xtttirl- 
"l«4w«tt  1,8^0  feet  m  lengih,  Mid  &orih  and 

iffMta  width. 
ilBmr  portkni  of  the  ■troctoro  is  one  itory  ia 
liail  oo«9  tla^i  main  oofiuoe  it|iC(a  Ihe  outdd«  at 
|iti*»  ib«  iroomdt  tbo  interior  height  heing  7Q 
llttiMiitra  of  the  loog^a*  aldei  ai^  projectioiiH 
Ibkni^  and  In  the  teiitr«  of  the  ihorter  tides 
lllll*  Ifitildiiig  are  projectiona  2 16  feet  in  length. 
i^tttMtfOM^  m  the  centre  of  the  feur  adm^  are 
aaoi  «^itrajicc9f  -vifhich.  At^  providod  with 
ittogTOnnd  flooi-,  and  ee&tral  fiieados  ex- 
lUghlofl^O  feet 

»  of  the  hollding  there  are  four  towers 
.»ntl  hetwcen  tie  lowers  and  the  central 
,  ther^  ii  n  lower  rijof  intredueed 
T  feet  iihof  e  th*  ground. 


In  Older  to  ohtain  a  e^ntnl  fentara  for  the  btiildinR  la 
a  whole^  tho  roof  over  the  oeiitril  pfift,  for  ISi  feet 
squari?^  bos  ha&n  r&iaod  abore  the  iimvundltig:  portion^ 
and  four  towej^  IH  f«et  iquaw,  liting  to  120  feet  in 
height,  hare  been  iQfiiodubed  at  the  (KKmeri  of  tli« 
elevated  roof. 

The  areaa  covered  are  aa  follows  :— 

Gry^und  Floor. ..,.., H72,320 

Up|wr  FlootA  in  p rojectione      3 7 » ^  I  i 
„         ^,       in  towers    . ,       26,344 


936,008 
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Tha  general  arrangement  of  the  groiiod  plan  ahowa 
a  oentral  avenne  or  nave  1 20  i'eet  in  width,  and  extend- 
ing 1332  feet  in  length.  Thla  la  th&  longest  avenue  of 
^at  width  ever  introduced  into  an  exhibition  bnilding* 
On  eitber  aide  of  tbia  nave  there  i^  an  avmiue  100  feet 
by  l,Sii2  fe@t  in  length.  Bc^t^een  the  nhv0  and  ^ido 
avenues  are  aisles  4S  feet  wide,  and  on  th$  outer  aided 
of  the  buUdiog  smnilcir  aisles  24  feet  in  width. 

In  order  to  brtak  the  great  length  of  the  roof  lines, 
three  oroaa  avpnuea  or  tranaepti  have  bopn  introduced 
of  tho  aanui  widlhi  find  in  the  aazne  relative  positionjj  to 
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mlka  lyiv*  mad  avennei  ruiming  lengthwise, 
'  tmiwept  120  feet  in  width  by  416  feet  m 
en  ettbfr  9ide  of  iuO  feet  hy  116  fi^t, 
af  i^  ieet. 

of  Shsse  aveniiee  and  trnn septs  in  the 
tha  building  reiult  in  dividing  the 
ttsto  nine  opm  spa43eB  £rtte  from  supporting 
^vpring  in  the  aggregate  an  fmss.  of  4  LG 
fruT  of  these  apacjes  are  100  f^et  square, 
hj  120  foet,  and  tho  central  ifpace  or 
iok  aquarQ,  The  interBectiona  of  the 
Itodooo  four  interior  courts  48  feet  Hqnare, 
D8&«r  of  the  central  apace, 
m  ffotiiimiidea  through  the  nave  and  central 
BT  «fih  SO  feet  in  width,  and  thoae  Uirough 
#thit  iiiie  avfrnties  and  transepts  15  feet  each. 
tfiPB  10  feet  wide,  and  lead  at  either  end 

^  are  the  princifHd  dimenfiiona  of  the 
la(f  ih^  Iviila^nir      The  measnroEDenta  are 
t  watr  rting  oolumna  \— 

M  knk,  ,    of  huihJing  4G4 

1 4fm^  or  :Siive— Lcn^sth  1,832  feet,  width 


120  feet,  height  to  top  of  aupporting  colnmnt  IS  feet, 
height  to  ridge  of  roof  70  feet*  Central  Tranaept — 
Length  416  feet^  width  120  feet,  height  to  top  of 
coliiinna  45  feet,  height  to  ridge  of  roof  70  feet.  Side 
Avenue»— Length  1,8B2  feet,  width  100  feet,  hdght  to 
top  of  columns  45  feet,  height  to  ridge  of  roof  05  feeti 
Side  TmnBepta— Length  4 1 6  feet,  widtb  1 00  feet,  height  to 
top  <jf  columns  45  feet,  height  to  ridge  of  roof  65  feet. 
Central  A isti^a ^Length  at  east  end  744  feet  length  at 
west  end  672  fe^t,  width  48  feet,  hfiif^ht  Uy  POof  30  feet, 
8ide  AiaJee—Length  at  oast  end  744  feet,  length  tit  west 
eod  072  feet,  width  24  feet,  height  to  roof  24  feet, 
Oentro  Space  or  Pavilion*— Ground  plan  120  aqoarQ 
feet,  height  to  top  of  supporting  columne  73  Hqyaro 
feet,  height  to  ridge  of  roof  90  equara  feet.  Towers  ov« 
Conrta— Ground  plan  48  square  feet^  height  to  roof  120 
iqiisre  feet.  Comer  To wera-^ Ground  plan  24  aqoaro 
feet,  height  to  roof  75  sqaare  feet. 

i      Thti  foundiitiotLfi  conaiats  of  piem  of  maaonrj.     The 

I  superttructure  is  compoaed  of  wronght  iron  oolumni 

whtch  support  wrought  iron  roof  trusses.    As  a  general 

,  rule  the  columns  are  pi  need  length  wiae  of  the  building  a| 

the  uniform  diitance  apart  of  24  foet,  and  the  aidea  of  the 


building  for  Ihe  height  oraeveo  feet  from  the  ground  fli* 
fiuiuht-d  with  timber  framed  in  panelu  between  the 
columna,  and  &bov^  tho  seven  feefe  with  gkzed  saali. 
Portion  a  of  the  sn^h  ar©  njorable  for  v^nUktion.  The 
wrought  iron  columns  ape  compoied  of  rolled  channel 
bun  with  plfttea  rivet  ted  to  the  flanges.  Tho  roof  truasea 
are  limilar  m  form  to  thote  in  generid  im©  for  depots 
ftad  vrarehousca,  and  conaiat  of  Btrttight  raftera  with 
■truts  »nd  tfe-bara. 

The  work  it  progreawn  g  rapidly.  Mid  there  ia  no  w  un  der- 
•fcMd  fcobenodoublof  thf^  completiwaofthe  undertaking  by 
the  rs(iuif«d  time.  The  foundntione  of  the  memorial 
hflU  ftitt  ftobhi^d,  and  at  least  two-thirdfi  of  tha  grtinit^ 
liue  eourae  it  com  pleted .    The  interior  walls  of  brick  iiro 

.  up  to  the  commencement  of  the  se<sond  atorev.  Work  on 
tlfi  finer  granite  ia  rapidly  progreftsing  at  the  quarrfca, 
«nd  the  stones  wiU  be  ready  for  delivery  and  (setting  in 
th§tarlypart  of  next  apring,  A  widti-guuge  railroad 
Ibr  a  steam  derritk  hai  now  been  extended  iiround  the 

I  buildiDg^  with  a  turntable  at  each  comer,  in  order  to 
&cilita1a  the  quick  tranait  of  the  ponderona  machine  to 
any  part  of  the  itrueture  where  it  will  be  needod.  Nf^arly 
all  the  grading  on  the  pjate^vu  of  eighteen  ncros,  defltgned 
for  the  esihibition  pavilion,  machine r3*  hall,  and  horti- 
cultural conservatory  has  been  finiahed  up  to  the  rivur 
roniL 


PUBLIC  MUSEUMS  AOT)  LIBRARIES, 

The  following  returns  of  the  numbera  of  viaitora  for 
October  have  been  receJTed  up  to  the  present  date  t — 

_   ,^,  ,    „  NdtnborofTliilon- 

Bnti^n  Muaenm  , ,.*..,..,*»,**        • 

National  Gallery  (Trafalgar-square)    + 

Kew  Gardens  and  Musieum   »♦.,,..  ,^ , 1 7, 1 21 

South  Kensington  Muaeurj  76,622 

Bethnal -green  Jluaeum 39^4  36 

Geological  Museum,  Jermyn-atreet 3,3 10 

Tatent-offioo  Mufif-um     ..».„.,.,,,,,  ^ ,, ,  24, 159 

Ediobuff^^h  Kutional  Gallery , , , ,     7, 7o3 

Edinburgh  Slufloum  of  Antiquities  . , 7, 1 27 

Edinlmrgh  Mu&tum  of  Science  and  Art 37,625 

Eoyal  Dublin  Society  :— 

Natural  History  Mttienm  ,,.*..»,,,,,.,     f 

Botanic  Gardens,  GlaaDevin  , , . , , ,      f 

Dublin  National  Gallery   ♦.,...,.*,.,,,,,      f 
Zoological  Society,  Dublin    .,....,,..,*,.     6,fl4  5 

Mueeum  of  Irish  Society,  Dublin, , . ,      f 

Tower  of  London , , , ,  10,517 

Eoyal  Naval  CoHego,  including  Greenwich 

Painted  Hall    ..,,,.,,.,,  ^ *,*,♦♦.  Itj47 

Kftvjil  Museum  (opened  Tith  October,  1874)     3,774 

•  ficiurm  rcrond. 

t  Raturn  for  this  tooalh  not  jet  receLrad. 


Aocorfliug  to  an  Aiaeriean  poper  an  establiBb- 
neat  in  PennsylvaQia  mrna  out  abuut  70  tons  »f  sbeot  irtju, 
hjf  the  use  of  lueJ  of  natural  gmm  drawn  from  an  abandoned 
Qjl-well  nituated  *kmt  one-fifth  of  a  mils  fnim  th^worka. 
The  iron  made  by  the  use  nf  ^m  oommanda  frum  lOdnla.  to 
20  doll*  per  ton  mrtra  than  the  sama  daaa  of  iron  mftde  by  the 
tame  firm  at  other  works  where  coal  is  uaed  for  fir?. 

The  production  of  petroleum  during  1873»  in 

Ptnujiylvaiiu,   waa   4>«t!maied  at  about   S.COO.'OOO,  barrelji, 

^  fixc«»B  cl  nearly  2,O0l>,tH}0  bamjU  aver  that  of  Ihts  previoiw 

jm^.    ThaeiporU  froco  the  United  SUtm  were  237»^&  1.633 

f#illoBi.  (igrainit  150,162,419  gallona  iu  1872.     The  exports 

ta  the  United  Kia^ora  were  largely  in  eicens  of  ibope  of 

preyiotin  year*,  being  21J78,651  galloni,  against  7,845,272 

gmlbni  in  1872. 

A  eonimittcp  baa  just  been  formed  at  FaeiuEa  for 
^eprnmotioD  of  an  iKHcaltural  and  industrial  eshibition, 
■41iat  will  be  hfld  in  that  tawn  in  AuguM,  1875.  Th«  pro- 
■  fc.^^**  ***^*1^*^*"^S  ^0  lUmagna  are  in^rited  to  ttike  part 
In  it* 


THE  CONDITION  OF  SEBV^A, 

The  soil  of  Swrria  li  fertile  and  productiviv  hi 
fourths  of  its  aurface  are  uncultivated.  Thiits 
and  no  lack  of  mineral  resourcea  bimeath,  but  th 
have  only  jaat  be^un  to  be  worlced,  conteasiona 
been  made  to  two  EnKliah  companiea,  W«n| 
remarlca  Con&ul-Qen^jral  Longworth,  is  the  alot 
absence  of  native  skill  and  iiidu§try*  What  Ihl 
moat  indtilga  in,  since  thi5  Turkg  have  been  disp 
of  this  fine  provincpj  is  an  exemption  from  I^ibow 
as  it  waa  formerly  for  the  benefit  of  their  laak*! 
waa  naturally  conaidcrpd  as  an  unmitigated  h 
It  might,  undt^r  those  circumstanoeg,  have  bt€it 
policy  to  have  encouraged  imoiigration  iroi 
civilised  couoLriea  in  their  ntighbourhood,  bj' 
land  in  thinly  populated  districts  ^vould  have 
a  more  than  tiominal  value,  and  tho  i^erviang  thi 
have  been  alimulated  to  exertion  by  aalutAty 
and  conviction.  So  far,  however,  the  only  en 
ment  of  the  kind  is  extended  to  a  warms  of  ij 
artisans,  a  daAS  of  rough,  unskilled  architects,  i 
!ind  carpetiters,  who  flock  together  evory  year  i 
adjacent  Turkish  jirofineoH  of  Albania  jmd  Ma^ 
To  these  the  rural  population,  coDBisting^  of  nltil 
of  tho  inhabitants,  ia  entirely  indtbt<?d  for  the  m 
iiQTL  of  their  housL-s  and  cottaijea,  their  eamtngi 
at  a  moderate  computation,  estimated  at  £2^0; OUC 
To  this  annual  dniin  may  be  add«d  the  loaa  ariai] 
oeglect  of  agriculture,  three-fourths  of  the  koj 
uncultivated  from  the  unwiningDeaa  tjf  tho  frets  S 
to  work  either  as  servants  or  form  labomtiig, 
this  ftU  ;  by  tho  wasteful  oxtravjigaiioe  of  these 
lords  of  the  soil  the  fiue  foreats.of  the  t;ounti7  h 
to  a  ffroat  extern t  devastated,  nnd  this  at  n  tis^ 
the  sTonder  capital  of  tho  merchjinta  haa  been  defl 
speculative  achemes  of  forest  ext>loration  jn  llun 
The  exports,  the  product  cf  the  <?ountry,  consi 
dpidJy  of  li^heat,  Indian  com,  and  other  cereoJiv 
and  their  skinflj  wood,  call  nuta,  dried  prunes,  ^™ 
tobacco,  brandy  distilled  from  prunea^  wine,  woolj 
wax,  honey,  and  butter.  Of  these  exports  npn 
onc-hiilf  of  thtir  total  valuB  conaista  of  swine*  whi 
tho  staple  com  mod  iiy .  Com  pared  with  fonuer  ft 
ciprjrtation  of  1872  ahowe  much  improvemi 
number  being  i 7 2, 700  ;  that  for  1 87 1^  being  only 
It  ahould  bo  observod^  however,  that  the  valun 
exports  mny  vary  with  the  condition  in 
ani in al,  whether  fat  or  loan,  may  reacli  thft  4 
Steinbriick,  in  Hungary.  Much  depends  slii) 
year  beinj^  rainy  or  otherwise.  The  pigs  gie 
acorns  (iurmg  Sept4?mbcr,  October,  and  Novenih( 
the  ohief  food  when  a  acarcity  occurs  is  such 
th^  Gelda  and  foreata  afford  during^  th©  reins 
montha.  They  are  alao  fattened  upon  mmn 
season  is  favourable.  The  importation  of  gi*" 
to  iay»  is  much  larger  than  the  exports,  and 
Twg  in  a  country  three -fourths  of  whose' 
uncultivated,  would  seem  an  unaccountable 

Tho  peasant  rMrliamentj  by  whom  the  Oorri 
ia  to  a  certain  extent  controlled,  have  very  narr 
superficial  notions  of  tho  public  intertst.  thoug! 
few  of  its  members*  and  among  thebs  officlali  d 
abroad,  may  be  more  enlightened;  but  the 
reversea,  agricultmsl  and  commercml,  coaM«ii 
failure  of  crops  for  three  aucc«itive  ] 
awakened  attention  to  these  mattert.  The 
shows  a  yearly  expenditure  of  £100.000  for 
organiaed  militia,  which  niight  b©  wholly  dis| 
in  a  prfncipfiHty  secured  by  the  collective 
of  the  Great  Powers.  For  better  arraDgem 
economy,  by  which  meonj  the  finances  of  the 
migbt  be  larf^ely  r^rnited,  on  sach  points  tbe  0 
moot  might  adv^iTitttgeoualy  eonsult  the  direclora, 
banking  estiibliwhmonta^Bafer  guides  than  th»  [ 
H gent 8  from  whom  they  uaudly  seek  advice, 
have  in  tbia  mannet-  borrowed  their  milittirj  Qi| 
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luid  their  flTitam  of  kw  and  jiuiB- 
ia£tt«d  to  ik^  TequiremcQifl  of  the 

\itmk  AiuCru*  Nol  loag  smee  an  employe  of 
li  Sld^  t^f  firuuice  whb  dedptitclied  lo  BetUn  to 
W^  ni*  n  tyatem  ot  taxation^  with  in- 

)l*|i-«  ^  ^  financial   Htudiea  m  Belgtam 

iidneffraiii].  ibp  paion  thty  ibua  give  themsdvei 
Pi  ^siBAB  vhibt  the  roformi  reqair&d  m  thoir 
ill  MHa  if*  »o  obvious.  If  in  li«u  of  a  poll  tas 
hlf  «Bli^  i  Uk  on  ppopertj,  the  Serriana,  who  have 
|BMA  I  fitliosi  of  «qiiatl«F9,  would  have  to  caltivut* 
hi  Isai  ta  a-ar  ©rwn  def^t^et  und  the  reveBue  would 
Uiiiiiv  lagmentdd-  These  ineii^urGs,  ooupI«'d 
vnt  t4>  immigration,  would  bt^t^ome  a 
dcvrlopmeDt,  and  the  aooner  they  caa 
l^twltrr  foF  the  futore  of  tho  eouatry* 


(JOSEESFOHDENCE. 


rFlltr 


APFLIAHCES  AT  THE  INTER- 
MIOKAl.  EXHIBITION. 

rtsfiaiiailon  given  by  5Ir.   HomeT«1uUQ 
T^tllQ   $th  itutADt,  of  the  exhibits  of 
I  at  Uit  lutematioiml  Exhibition^  it 
fHaoil,  Mr,  TMd^  who  is  coo  netted 
*  of  tho  Seif'actmg  Be  wa  gQ  Hegti* 
me  alio  in  the  oxhibit  of  Inter- 
imtion.  It  i»duo  to  the  authorities 
ibiliont  who  reii^ueatM  mo  per* 
iilufltjution  of  this  method  of 
thfil    I  should  ilintijiiily   explain  that 
and  Unit  Mr,   FieldV  aasociation 
i  to  the  regiilaUir^  m  the  deaoription  on 

I  In  the  E^giiUtor  lUelf  it  may  p^rhapa  be 
tkat  though  the  pyphon  hae  been 
race  of  the  cx'itnpl©  ajforded  of  itii 
)fiM**  **  FhiBh  Tank/'  tho  principlo 
Ifntonl  «a«  hoMd  dfjci  not  reat  upon  the 
hat  upon  the  arrani^emeot  made  to 
to  ft  fir  en  quiuvtity  of  land  iLjed 
tnt*rmitt«nt  downward  filtratioQ  tho 
»  whit.h  Buch  land  is  intended 
lie  crop  gTOwiog^  tapon  it  will 
Ix  iuut^ia  net  whethm'  the  diaehargo  ia 
~^  loa  Of  othsrwiiQ  so  long  ae  it  ia  dona 

I  to  Inlcrmitlent  Downward  Filtration,  I 
mxm'  exp«rienc«  of  the  procesa,  and 
I  a  Tiew  upon  many  points  the  very 
.  fiqif«iaiied  by  Mr.  HomershaiD.  Aa 
thfr  power  of  aoil  to  abaorb  and 
I  SAj  aUte,  that  in  a  caao  in  which  I 
' ,  the  e«wa|e  of  a  town  9f  15,000  in- 
ii  iOO  gaUons  of  water  per  head,  h 
i  to  lots  lllan.  fire  acr«a.  The  land  not 
» aii4  disdiaii^  the  sewage  by  means 
t  7  fool  4eop^  but  the  offluei^t  ia  puri- 
iganduA  of  pmrity  recomEnonded  bj  the 
nanaonera  ;  and  at  the  same  time  a 
B,  of  whieh  a  dcputatian  from  the 
Intpecling  tho  work,  any  '*  the 
t  i4ditiaQal  testimony  to  tho  fertaliz- 
i  aswafQ  mpoa  vegetable  producta/'— 
J-  Bmlst  Dbkton. 


hia  ntvw  iQO  miJefl  of  water  pipes ; 
1^^  »>,  1^  ^  "fpfj  mile*;  Bfi«ton»  ^50 
fi'  I  TO  mil^a;  Sl  Uuia, 

eUnd,^  70  milei;  luid 


OBITTTAEY- 


The  Eight  Hon,  Blr,  k.  T.  Ipsarman,  Bart.-^The 
death  huB  just  lie<in  announced  of  th©  Kight  Hon.  Sir 
Alexander  Young  Speftrman,  Bart.,  Controller* General 
of  the  National  Dfiht  Office.  Ho  waa  the  elder  aon  of 
the  late  Major  AUxander  Young  Spe&rman.  He  waa 
bom  in  17^3,  and  originally  aerved  in  the  Commiaaariat 
Department,  hia  commiaaion  as  Aaaiatant  Commieaary- 
tieneral  being  dated  October  10^  1816,  From  ltt36  to 
1840  be  aerired  &&  Aaaiatant  Secretary  to  the  Treaanry, 
and  on  hi  a  retireEDent  from  that  office  waa  created  a 
baronet*  Ho  then  became  Controller-General  of  tho 
National  Debt  Office,  which  poat  he  reaigncd  in  Marcb^ 
1873.  Hewa^awoma  Privy  Cotiueillor  in  1869.  Ho 
waa  Treasurer  to  H.M*  Comnusaionera  for  the  1851 
ExbibilioDjand  act^  in  a  Himilar  capacity  with  regard 
to  tho  Prince  Coaaoti*a  Memorial  Fund, 


DBNEEAL    NOTES. 


Cutting  Steol  Eiila  Cold.— The  cutting  of  a  file  m 
bal^BB  with  soft  iron  waa  au  old  kcture  exporiment.  The 
(lof t  Iron  funned  a  diic  about  6in.  m  diam^ter^  mouated  on  a 
laihe  apicdle,  and  ran  at  about  2jO0O  revofutious  per  minute* 
A  file  held  to  the  edge  of  the  iH^c  vfin  t^ut  in  two  in  about 
t«n  or  fifteen  seeondv,  the  d[«o  b^ing  unharmed.  The  ahower 
of  iparka  rendered  ihia  a  brilHant  experiment,  very  popular 
with  a  gen  B  rat  nudiencft.  The  priodpte  in  voiced  ia  now  being 
applied  tri  a  praetical  purpo«e.  Mr.  Charles  Whi^e,  mana* 
^er.  Sir  J.  Brown  and  Co/a  Worli^  Shetbeld,  baa  fuund  the 
i30Bt  of  GUttis^g  off  the  enda  of  steel  raila  cold  in  the  ordinary 
way  HO  enoniioua  that  h»  reaolved  to  try  nnother  expedient* 
For  (■xpp  rimentg,  ha  laot  week  had  an  ^'irdlnary  rail  anw  put 
id  the  ktb^  AUd  lUI  the  teeth  cut  off.  The  reTolring  diBc  wee 
then  mounted  on  a  ap indie  and  driven  nt  uwrly  3j000  revo- 
lutions a  minute.  The  dUc  wan  lift,  in  diameteri  ae  thai  its 
ciroumferontial  velodty  waa  ab«jut  27,000ft*^  or  over  five 
mil  If  A  a  mfnutf'f  or  300  mHeft  an  hour.  Steel  rnila  foroed 
again tt  tbe  edge  of  thift  diac  wore  eaaily  eat  through 
in  three  or  four  minutet  each.  The  milm  wt'ighed  aSlb,  to 
the  yard.  Sparkt  fiew  in  ahnndancef  and  tbe  diflo  Appeared 
to  melt  the  rati  before  ii;  but  after  eutling  five  raite  thedfao 
Itself  waa  net  aenaibly  warm.  The  e^  pen  meat  waa  «mh  a 
eomplet*  meeeaa  thai  the  firm  intend  pntlingr  up  a  very  pow^ 
erful   Raw  for  the  purpoae  of  cutting  ould  ateel  ndla^ — 

Gold  Tield  of  Neva  Scotia.— The  value  of  the  gold  pro- 
ductiwD  of  Novn  Suotim  from  the  autumn  of  I860  to  Iho  cloie 
of  Ihe  year  lS73i  ^t  £4  aterlinif  per  ounces  amyunta  approxi-^ 
mately  to  one  million  pounds  sterHngp  of  which  £910,8Uili  7b«^ 
are  distinctly  tTHC^ealle  and  offlolaily  aoGcpted.  Of  this 
Slim,  £89d,9d0  Sa.  6d.  waa  derived  from  veio  stuff,  and 
£130/^3  3fl^  Od.  from  alluvial  washings.  Since  tbo  lat 
January,  1B63«  leaaebDlders  and  millownera  are  oompeUcd  to 
make  returti?,  upon  oath,  of  the  quantity  of  material  raiaed 
and  cruAbed,  the  geld  ohtain^,  and  the  number  of  daya* 
luhour  expended.  The  largeat  declared  aggregate  yield  hi  ono 
year  wai  £109,258  for  1867 ;  the  largest  aaoual  yield  of  any 
eeparaie  dJAtrictj,  .£57,^17,  for  Waver  ley,  in  185^5 ;  the  largeat 
ascLUal  yield  of  any  single  mine— not  including  a  larpe  amount 
known  to  have  been  stoloa— £34,910,  from  the  Tudorj  at 
Waverlsy,  in  1SG5 ;  and  the  targent  bar  of  gold  ever  caal  was 
1,200  0£.  (£4,800),  in  June  of  the  same  year,  fmm  the  aame 
minei  then  the  property  o£  Mr.  I«opold  Durkner.  The 
largest  aggregate  wnount  obtained  from  leparate  minei  owned 
hy  one  ayDdicateia  £2-50,000- the  Wellmgton  and  Palmer^ton 
at  Sherbrooke,  the  Ophir  at  Renfew,  and  the  American  at 
Waverlev,  contributing  reapectively  £80,000,  £36,000, 
£72jt>00/ajid  £02,000 ^  the  wholo  of  tho  worked  cUima  not 
Bxoeeding  1,800  ft.  in  length.  The  Urffftst  nmuunt  pmduced 
froKEi  a  miua  owned  by  oneperaon  it  £7i^,UO0,  from  the  Tudor« 
at  Waverley* 
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irOTICBS. 


BUBSGRIPTIOJra. 


The  Michaelmas  subscriptiom  are  du6,  mxd 
Bhmld  be  forwarded  by  cheque,  Poat-office  order, 
<*  OheqtieBank  cheque,  crofiaod  **  Coutta  and  Co.,*' 
find  mme  payable  to  Mr«  Samuel  tThomas  Daven- 
port,  Fmaii£!ial  officer. 


THS  IIBEABT. 

TbB  loUowing  works  have  been  preteated  to  the 
Uihnxf: — 

ICiuatei  of  the  Proceedings  of  th©  iDstitulion  of  Civil 
ItafliiieaTS,  Vols.  37—8.    Presented  by  the  Institution. 
I      Commontftriea  upon  Internationa]  Law,  Vol.  4,  by  Sir 
i'BobeH  Phillimore»  D.O.L,     I'resented  by  Iho  Author. 
Techaoloi^cal  Dietiorvfiryi  in  Engl  lib,  German,  and 
French.     Part  2,  EngUah— German— French,  by  Alex- 
ander Tolhausen, 

Catalogue  of  the  Books  in  the  Library  of  Chriat's 

IlOBpitiil. 

Transactions  of  the  InitJtntion  of  Kngineers  and 
Shipbuilders  m  Scotland,  Vol  17,  Presented  by  the 
Inftitiition, 

On  tht*  Modified  Tarkiih  and  Vaponr  Bath,  and  its 
Vftluo,  by  J.  U  Milton.     PreBonted  by  the  Author. 

Lecture  on  the  Principles  of  EstimVtlog  Safety  and 
Banger  in  .Structiire^t  by  James  Thomaon,  LL,D.    Pre- 
I  Mated  by  the  Author. 

1  American  Life  Offices  in  Great  Britain,  with  special 
reference  to  tbo  Tontine  Savings  Fund  Assurance  of  the 
Equitiible  Society  of  New  York. 

Patents  and  Patentees  (Victoria),  \%h  7.  lodejies  for 
gie  ^'ear  1872,  by  W.  H.  Archer,  Prestinted  by  the 
Efflnstrfir-tienenil  of  Victoria, 

Bolivia.    Eitraotfl  from  a  work  written  by  Avelino 


The  fallowing  work^  hare  beon  pujchasad  for 
the  Library : — 

La  Dentelle— IIistoire»  Description,  <st  Biblio^raphie, 
avec  Ctnquant©  Planches  Phototypogrttphiquos,  par 
Joseph  Sequin, 

Stientific  London,  by  Bej^ard  H,  Becker. 

PEOCBEBIHBS  OF  THE  SOClirY. 

Oedxxaey  Meetings, 
The  followiug  armugementa  for  the  Wednesday 
«fvmdngs  before  Christmas  have  been  made*  :^ 

BacEMasR  2.—*' The  Expediency  of  Preteotion  for 
llnTenaone,''  by  F.  J.  BaAMwaLL,  F.B.S, 

Depekbbr  9.— "The  Protection  of  Buildings  from 
Lightning,'*  by  Dr.  R,  J.  Masn. 

Decimbek  16.— "The  Sandbhist  and  it:i  Application 
to  Industrial  Purposes/'  by  W,  E.  Nuiato:^, 

Courses  of  Cantor  Lectures  will  be  ^ven  on 
Monday  eveniiigs  at  eight  o*clock,  aa  foUowa  : — 

IfeT  CouasE.—*^  Alcohol:  Its  Action  and  its  Use,*'  hv 
Dr.  B.  W.  RiciLiiirisos,  F.R.S,  ' 

2nd  CoujtsB.— '*  On  the  Matoriah  Constrnction,  Form, 
and  Principles  of  Tools  used  in  Handiciaft;"  by  the 
Est.  Ajit-HUR  Higg,  M.A. 

ami  Course.— *^0a  some  of  the  Forms  of  the  Stodern 
8team  EnRine,'^  by  ¥,  J.  BitxMwatL.  F.R,S.,  IVesident 
of  the  Institution  of  Mechanical  Engineers. 


The  following  is  the  syllabus  of  thi 
course : — 

Lectube  L^Mon»4t,  DicaM&Ba  7th. 

The  history  of  Aloohol  in  relation  to  its 
to  mankiad- in  the  Arte  and  iu  Science. 

Lectitri  II.— MoxDjir,  UacEMBEa   I  It* 

The  Alcohol  group  of  erganio  bodiea. — Bi| 
action  of  different  Alcohols. 

Ltcryaa  IIL^Moitoat,  DxciHsiia  3ltn 
The   influence  of  Common  or   Ethylic   Aloi 
animal     life* — The    primary   physiological   &d 
Alcohol. 

Lectuius  rv.— MoxnAT^  Januirt  ISnt 
The  position  of  Alcohol  as  a  food.— Its  effect! 
animal  temperature. — Hygienic  conaideraliOQS. 

LeGTUBE  v.— HoXDAY^  JANtJUtT  25Ta. 

The  secondary  action  of  Alcohol  on  Tital  fund 
Physical  det«irior»  tlons  of  atruclure—geneial  an4 
— ^ijicident  to  its  excesaiTe  use. 

LECTL'ai  VL— MoM>AT,  Fbbrtjabt  1st. 

Influence  ot    Alcohol  on  the  nervous  orgai 

with  special  reference  to  the  mental  pbe&OSafiQA 

by  its  use. — Nummary. 


e  ftrol 


Members  are  privileged  to  introduce  ,w^  _ 
to  each  of  tlie  Ordinary  and  Sectional  Medl 
the  Society,  and  one  friend  to  each  Cantor  I4 


SClEMtlFlC  H£ETUI@S  FOE  THE  £]frSt7IM0] 


HOW.  .„Britwh  Arahllecta,  0,  Oooddt^treet,  W.,  8pi__^ 
JuBtitute  of  ActoMleSi  19,  BL  Juaf!ii'«-«|u«n,  8.K 

DiacoHioii  WMD  mvm^  points  contaisHl  ii 

Hu'idEQ  And  Hamilton's  repan  to  lb«  BOAid 

dfctJ?d  10th  July,  mi. 
HfHlk&l ,  1 1  ^  Ch  BLDdoa-stnet,  W, ,  S  p  m , 
Bt^cml  Sdeat^e  AsBCiatlaii^  u  Ad4UQ-fitz«et,  Ad«lpl 

a  p.m.    FurUuradjcnuncrd  diictunDii  00  Mr. 

Hare'ii  pap«  *■  On  Qlh  Ck>n«tTUjetlon  of  «  Mni 

for  the  M«tTi}|»Ii8.^^  llr,  Bobert  SAWlfaAODtl 

in  thft  chair. 
Boril  StJciety,  Burlington  Hauiie,  W.,4  p.nu 

MeetiDg. 

ToMi.MCHTll  BagiBeRv,  S5,  6»at  GeofRe^Btrwt^  Wrt 
B.W.,  8  p.m. 
PathoIo[cic3J.  51,  Bimen-flCiwC,  Oxfard-d3«iitt11| 
Bibiie*!  ArolueoloBT,  B  Gundmt-rtrert,  W.,i|p. 
Zi>oktKica.l.  U*  Hu]OTer^UKr«,  W^.,  ^  pju, 
BcMlpUtn  of  Enplanii,  7  GowCT-itx«t,  W.C.,  T  p 

Wail. ..  SOCIETY  OF  AETSt  J^hn-itiwt,  Adelpbi.  W 1 
Qcolojiiciiilt  Biu^libgioii  Hoojq,  W.»  i^  7  -^       '    ^ 
awley,    "On    the    Femur  of    D  t 

Seelfy^    a    Dlndtuiar  ftnoa   thd  it  if 

Ot*a»d«n."    S,  Mr.  Hctut  H^  '-  «* 

of  tlie  Andmt  IkK-ks  ia   d  Q 

FusmbrolEepbirCf  with  HiMti  1! 
and  Uandeilo  ^oup«  mud  iL^jj,    ,^^f^  ^j^^^ 
Meflttr^.    John    HnokiiiMni    aad    C%»lc*    i4 
"DeHnpUatifl  of  the  (iruitoUtee  of  tka 
UuideUO  Bocka  of  St.  I>«T]d*«." 
Micraeoplra],  King's  OoUctfe,  W,C>,  8  p.tciK  Dt, 

HudscHi,  "  On  iQiD«  Male  Botifen.** 
Pharmaceutic.  17,  Blooniiibiu7-Hoiia?et  W.C*  fl 
Obatetfic&l,  &3,  Bt^mas^iFeet,  Oxford-itrafltf  W, 

THra....Ast4quariea,  Bomtiwet  MouHCf  W.G.,  S4  pjn. 
Liuaeui,  BQtUagton  fiiatu«t  W,^    u  p.m. 
LubbocV,  Bart.,  "  Obwrvatione  on  Bf«s  ftnd  1 
1.    Fmfenar    HiixJej,     •'Oa     the 


Chemfdit,   Burlington  Hount  W.,  8  p.m.     I 
N,  Hurtle^,  "  On  Uw  odcfur  of  Guprit  ChM 
iCt.  ^ydufT  Lupion,  *'  On  the  Fonaulm  of  (ho  A 

luTwton'  iJistitatet  4,  Bt,  M&itanVpLtae,  W.&«^ 
Fhi Geoln^ate*  Aawciwtioo,  TTBifraaitf  CbUeg**  W.Ck 

Stamford H  *'lnipcirti»d  Wordfl/^ 
Araliavfjki^ciil  InatitutioDt  lOj,  New  Buil 
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it^Md*Iphi,  London,  W,C. 


nmimwQB  or  the  society. 


FaiLtnriojf  of  bit^bb, 

Jfci  Ctedl  liftTe  dutenniiied  to  hold  &  Con- 
>  OKI  ThitrsdAj',  Decombcr  lOtb^  at  3  p.m.t 
'  llfpl  to  be  taktni  to  «m»iire  prompt  and 
iMMtwt*  for  preveatiag  tlie  poUutioa  of 
Uw  Bight  Hon,  Lyon  Playfair,   C.B., 
,  U3w,  LLJ>>,  hm  coii5ented  to  preside. 


jmriHILl  lECTUEES. 

pOneiidlliAT^d  ofrang^d  with  Prof.  McLeod, 
iieering  College,  Cooper' a-hill,  to 
i<m  dAtes  to  be  liereafter  de- 
[iariiig'   Ihe  Chri'^tmaa  holidays*     The 
I  b»  *^  The  Work  and  Food  of  tho  Iron 


mam  obbikabt  MEEiiNe. 

r.  Ocioember  2nd,  1874;  James  FiT2- 
y,  Eiij.t  1^0.,  in  tho  chfdr. 
ttg    candidates  were    proposed   for 
I  mmiliert  of  the  Sooiety  :■ — 

f  Al«««n4e!r,  62^  Redcliffti-gardt^na,  S,  W* 
I  v..  M.-Kt' i\T  n{  Ports  mo  ulh- 

n    Ompjiny    (Limited),  9, 

'-r.  aw, 

;^  '*^  ^I '  mntney-hill,  KC. 

3t   r.H«'r  1  iron  Worka^  Tpiwich. 
,  36,  LiBt5oln's-iiiii-fii?ldfl»  WX\ 

^^  Thomin^  12}  Lincula'd-inn- fields, 

^g  c^odiilfttea  w«re  balloted  for  and 
h«Et9  of  the  Society : — 
T^  tmarn  Tel^mph  Oompiuiy,  €6,  Old 

hounu,  EC, 
Peney,  LL,1>.,  21,  Lettmmgtoa- 

ri-s.au^i  ».,  i\E,B.,  19^  Seymoor-stTBet,  W. 


Baker^  Wilhiim,  23,  Lanaiu ere- terrace*  Vidtma-park»  E* 
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Grave*,  Jamas,  Anglo -American  Telegraph  Company^ 

YfUentia  Station,  Ireland. 
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Robertflon,  Donald,  5,  Groit  Wincheat^-it»eet*luild- 

ingp,  1,0. 
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bridge,  E,C. 
Seot'elJ,  Edwardt  S6,  L«dbroke-grove,  W, 
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The  jjftper  read  wat — 


THE 


EXPEDIENCY    OF    PEOTECTTON 
FOR  IXVENTIONB. 


By  T.  I.  BFamwell,  CE.,  F.B.9. 

I  sball  make  no  apology  for  bringing  this  mib- 
ject  before  you  to-night ;  its  great  iiuportimoc  is  ii 
tiifficit?nt  i^rtson  for  adding'  one  more  to  the  number 
of  papers  that  within  the  la&t  few  years  have  been 
wirtti^u  upon  it. 

There  is  a  difficulty  iji  dealing  with  "  Protection 
far  luventifMB  "  or  in  other  words,  thertircopiifciou 
by  the  Stat-o  of  prriperty  in  invrntions,  wMch  it  ie 
b Sieved  does  not  aS'DCt  any  other  subject  on  tlio 
law  of  which  papers  are  written. 

In  other  eases,  whcju  diseumdon  ia  eacdtod,  the 
extreme  scope  of  the  contested  questions  does  not 
go  beyond  the  modifieation  of  the  law  iinCter  oon- 
sideratien.  All  p^irtiea  agiTce  that  thctre  must  bo  a 
law  of  BOinfi  kind,  but  with  reapect  to  the  subject 
of  patents  this  is  not  so,  for  there  are  certain  per- 
sons who  insist  there  ahouM  be  no  Patent -law  at 
all;  they  hold  it  to  be  wrc?ng  in  prineiple»  and 
tkoy  encleaTour,  not  to  improvi3  the  existing  law, 
but  to  make  an  tmd  of  it  once  and  for  all. 
Therefore,  in  a  paper  on  the  expediency  of  pro- 
tection for  inventions,  written  by  one  who  helievcB 
that  some  kind  of  Patent- bw  is  desirable,  two 
things  may  well  be  treatf^d  of,  the  one,  "  Aye  or 
No,  shall  there  being  any  Patent-law  at  all  *^ ; 
the  other  *^Assnniing  a  Patent -law,  what  are 
the  best  proviaiona  to  embody  in  it  P* 

To  prciperly  consider,  even  in  the  merest  outline, 
both  these  questions,  would  oeoupy  far  longer  time 
than  aecorda  with  the  fair  limit?  of  a  paper  to  be 
d  before  this  Society ;  therefore,  on  the  piinciplo 
;t  it  is  no  u«e  dealing  with  detaQs  when  you  are 
in  doubt  about  the  very  efisenco  of  a  matter,  or,  to 
borrow  the  language  of  Parliamentary  Commit  tees » 
that  it  18  idle  to  go  into  '^  clauses  **  before  you  have? 
prOTtd  your  "  preamble,"  I  propOJW  in  this  paper 
to  consider,  and  to  consider  only,  the  broad  ques- 
tion, '*  Is  it  expedient  thjit  there  should  be  a 
Piittmt-law  for  the  protraction  of  Invention  P"  And 
as  I  refr.iiu  from  *liseussiug  the  alt^Tatioiis  of  any 
Claujk:«3  in  the  existing  law^  I  must  be  x^reparod, 
and  I  am  prepared,  todtjalwith  the  question  on  the 
following  issu*^ :— Assume  that  tbi.^  ejtisting  law 
with  idl  bdon^ng  to  it  is  to  remain  unaltered  and 
unimproved,  is  it  cxi>edient  that  there  should  still 
be  pri>tection  for  inventions  ? 

I  will  not  urgf^  before  you  the  "Eight  *'  of  property 
in  invention,  I  am  a  ware  that  advanced  political 
economists  can  demonstrate  there  is  no  sueb  thing 
as  '^Riglit,''  and  thus  theyadmit  (when  they  are  dis- 


ctipsing  questions  of  politie-al  economy » but  pro 
not  at  other  times),  that  the  houaes  they  1i 
the  clothes  they  w«ir,  and  the  money  in 
pockets  arenot  theirs  because  they  are  "right! 
theirs,  but  because  it  \&  '*  expedient "  for  the 
fit  of  the  whole  community  that  the  posiue^ 
property  should  lie  secured  to  individuals. 

I  vnll  deal  with  the  consideration  of  the  1 
question  upf>n  this  hard  and  wholly  unftentSu 
ground,  and  I  will  abstain  from  appeals  to 
feelings  of  natund  justice  which  are  outrug 
the  suggestion  that  although  a  man  wh«;>  go 
drcdgifs  up  an  oyster,  and  mids  within  it  a  p^ 
to  be  the  legal  possessor  of  that  pearl,  an( 
coll  upon  the  laws  of  his  country,  and  not 
vain,  to  secure  it  to  him  apiinst  all  o< 
another  man,  a  Cartwright,  a  Watt,  aCrom] 
NeHson,  a  Beasemer,  a  Siemens,  is  to  havfti 
perty  in  his  inventions,  inventions  wlii 
pearls  of  great  price,  and  are  destined,  ! 
tho  i>rivato  enjoyment  of  the  finder,  but  totlM 
fit  of  mankind.  More  espceially  does  it  set 
fair  to  inventors  when  we  consider  ^m\ 
pearls  ha^re  been  obtained,  not  by  &  few  hi 
mere  toil  of  the  body,  but  by  the  employni 
years  in  anxious  thought  and  weary  experii 

Having  made  these  preliminary  remarkii 
now  consider  the  question,  "Is  it  expedi 
the  interest  of  the  community  as  a  wholi 
there  should  be  protection  for  invention  f* 

I  will  take  it  as  conceded  that  it  is  exi 
there  should  be  improvement  in  manui 
Clearly  all  must  l>e  interested  in  obtaining  • 
stronger,  more  elegants,  more  nmnerott^ 
cheaper  articles,  the  product  of  manul 
and  of  patentable  Lnveoticn,  In  this  Ag« 
have  rec*»ntly  had  occasion  to  remark  in  I 
dress  to  the  Institution  of  Mechanie-id  Eng 
as  President)  it  gihould  always  be  remeiul>er(i 
is  not  an  articleof  food*  there  is  not  a  garmciii 
IS  not  a  portion  of  the  house  we  live  in,  thcrai 
book  that  we  read,  nor  a  ton  of  the  fiK 
warms  us,  that  does  not  oome  to  na  on  eadcd 
better  in  every  way,  and  cheaper  incrraseqii 
mechanical  improvement,  and,  under  oar 
law,  nearly  all  fuch  improvements  conitijh 
manufactures,  which  that  law  recognises  Htl 
of  paten ttible  invention. 

Take  our  home-grown  food;  it  is,  an 
blesfiing  of  the  Almighty,  the  produet  of  t 
of  the  intelhgent  farmer,  and  of  the  life 
hartl- working  nxen,  but  of  those  battked  b| 
Not  capital  alone,  as  capital,  but  capit^d  I 
in  steam  ploughs,  in  machines  for  soi^*ing,  I 
iug  machines*  in  steam -engine  power,  in  t 
engines,  and  in  the  vast  number  of 
implements,  which,  year  by  year,  make  thi 
of  the  Boyal  Agricultural  Society  one  i 
most  intert^stin^'  of  all  exhilntions,  to  a  thoti 
luan  who  has  the  welfare  of  the  great  agrw 
industry  of  England  at  heart.  It  is  by  thi 
such  inventions  that  the  English  farmer, 
weighed  down  by  heavy  ren&l,  by  taxes.  ■ 
labour,  and  by  uncertain  seasons,  is  ena 
hold  his  own  in  the  faee  of  free  trade,  adi 
(in  fact  welcoming)  the  tinlimited  mtrodu^ 
food  from  all  parts  of  the  worlds 

And  with  regard  to  that  food,  whether  if  b< 
flour,  cattle,   AustraHan  preserved  meat, 
ooffeet  or  sugar,  most  of  thia  has  been  pvep 
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3d 


%ti«l  machinery'  propels  tha  Tugaela  by 
"  ^^U(jU        '  lit  to  our  feborcs, 

towi  if*  laid  OR  througla 

^tiretilAte^  iM'-m  lu  supply  the  wants 
I  iovt  it  by  tli»:!  aid  ot  mechaniGal  in- 
1  ill  moitii  of  our  towna  also^  li^ht,  in 
»  cblTulMli-'S  mid  owf'a  it  origia  to  a 
'^^  ^  of  ylieiaicaJ  mud  meohanical  in- 


dsAhm^,  It  ^^  LitiM  be  a  waste  of  tiine  to 

J^  ■    to   which   lueehaniaal 

>%      The  cotton   manu- 

Lyiu*MLu>s    th«?    woollen    and    linen 

id  Yorksliire,  the  lac©  Kiid  hosiery 

nnd  Jjn^iaestcTt  all  are  the  results 

bivtntion.    Ajpiin,  our  tuovcinent 

t     '         '      '    ^  the  journey  be  a  very 

1  >f  the  highest  derelop- 

111  tAi  sK.uij  111  the  lotjoinotive,  and  in 

lor  the  CLiftvcyiinae  of  our   liotTiea. 
K^l^aonirc^^iuiV'i'  i*i  our  thanghtsi,  whether 
i*  iiOi  ID  tiw.'  fonu  of  letters,  carriixl  by  the 
(7 (rf  boolu^  printodand  tirxuhUvd  idl  over 
' ,  or,  wljether.  vvh**n  more  urgent  nt^^l 
W  denw  -  Uiituneou^  tele^aphio 

tittJ  1  ion  has  io  be  acknow- 

gmtiiuUit.     TliG  pupLT.  the  steel  pen, 
md  £ii>¥nKliiy»^  even  tht>  tlfv  sotting- up 
tfjM^  thi>    electrotype    phite,  the  steam 
!««,    all    jujtttin*    in    tho   domain    of 
_  ami  book   prodocing,  are  iho  off- 
mcbmici^  jmd    rhejuii^al    invention, 
tdograpk.    from    thf<    com- 
OOftering  of  the  dt^'p-scii  cahle^ 
instruuieut    by    whith   signals 
atid   rt-cfivt'd*   involves  a  com- 
of  the  Uioat  ixcdlent  inyentious 
MiHited  from  the  human  intellect* 
midii'Ts  TTiiv  lio  csdled  tbi-  nect^s- 
^md  adornments 
!o  nRH'biirucrd  (iud 
laoQ*     Furniture  for  instanei^ ;  the 
tirq>^jred  by  tlie  tftrong  and  the 
Hi  .'tfterwardt*  it  owes  its 

H  tmpabh?  gf  produdng 
ai|ctis£U:    ciu-ving-.      The    oovermg   of 
ioiich«4,  tiie  iimt*nmla  for  curtains,  and 
1^,   are  tW  prpduco  of  tht^ 
'T,  Jind  of  the  ongineednif 
•  ^  in  uuL'-Ju;i*2hinr  n»anafa*iturer  and 
mnl-!r.     Orir  winditws  and  Wking- 
r^-^-ait  *jf  r*ii<'iitiiic  uhemicid  eora* 
p^>JtjL  inif  in  the  f^njl  instJinci*  a  iivaterial 
'■■^    h..'.  not  trau^sj^?^ '-■>■<-     miHl  ft  i-  eTd>- 
•  MioB   of  eal 

-''li  largi^  ill .  .  _     ,_  -_ ,_. :  iL 

hvtn  th^-».»   j^eacefid  and  happy  uses  of 
•ad  dTrrHiitr-  f..r  a  raoment  on  warhke 
i}mt    mtbin    the    last 
^'  '^in<'tj  tiiQ  jMjriod  when 

«jt  tljesijhjet;t),thcar1; 

*^'  :  ymail  has  Iwjcouic 

n  bi.igr]!  r,   rthil    tbus   eveu  in  tllG 
iicknowh'dgiiieut    18   due  to 


1  fcsqueueeto  the  <ion&ideration  ol 

^  - -*  ^  le  priviit«  disaster  of 

"1  till  it    is   \jy   niechanical 


engineering  a  supply  of  water  in  brought  within  a 
few  j'syds  of  tba  confiagfration,  and  it  is  to  mecha- 
nical engineeruig  that  we  arc  indebted  for  tho 
steam  fire-engine,  that  wondtrful  eoncentnition 
of  great  force »  within  the  minimum  of  space  and 
w<iight»  by  the  aid  of  which  taos  of  water  art 
poured  forth  above  the  highiDst  buildinga. 

Having  thus  endeavoured  to  call  to  yoinr  niindfl 
how  absolutely  dependent  we  are  for  every  neces-* 
ftaiy  and  for  every  comfort  upon  invention  and  im- 
provement»  I  trust  you  are  prepared  to  agree  with 
me,  that  although  there  may  be  persona  who  op- 
pose protiH.^tion  for  inventions,  there  cannot  be  any 
who  will  not  admit  that  we  have  largely  profited 
by  inveationa  up  to  the  present  time,  and  that  it 
is  moat  desirable  inventions  and  improvements 
should  continue.  This  being  so,  let  us  see  whether 
improvement  is  more  likely  to  be  made  with  or 
without  a  Patent-law, 

The  opponenta  of  a  Patent-law  say  (among 
other  tilings)  that  an  ingeniousi  man  ean  no  more 
withhold  himself  from  inventing,  than  a  musician 
can  abstain  from  oomposing;  and  that  whether  the 
invention  is  to  rcaidt  in  profit  or  not,  the  gemus 
must  invent,  and  he  will  do  so,  not  only  in  the 
absence  of  all  pecuniary  reward,  but  even  in  the 
absence  of  the  glory  which  it  is  supposed  might 
arise  from  the  publication  of  his  invention,  I  think 
this  is  a  very  unfair  estimate  of  the  nature  of  a 
really  ingenious  mind,  and  altio  an  unfair  illuitra- 
tion*  The  musician  com[>o8eSj  perhaps ^  to  gratify 
Ids  artistic  taste,  but  liaving  composed^-whict 
really  means  having  committed  his  idea  to  paper — 
he  has  done  all  that  any  musician  oould  do ;  for 
him  there  ts  no  further  at'ep  to  be  taken,  A  real 
inventor,  however,  cannot  rest  contented  with  thia 
committing  nf  his  ideas  to  paper,  he  must  see  them 
practically  canied  out,  and  above  all  he  must  do 
so  if  ho  be  of  the  useful  class  of  iiivcntora  ;  that  is 
to  say,  a  mtin  distrustful  even  of  bis  very  ingenuity ^ 
acquainted  with  the  difficulties  that  ariie  in  prac- 
tice, Q.nd  knowing  therefore,  how  neeesaary  it  m 
that  the  thought  of  the  mind  should  ht>  developed 
into  practice,  isuch  a  man  must  see  bis  improved 
atcam-boat  engine  at  work  on  the  high  seas,  his 
improved  locomotive  drawing  an  express  train,  his 
improved  hot  blast  at  work  i-educing  refractory 
iron  ore.  A  rctd  so  mid  inventor  who  had  no  hope 
of  thus  perfecting  his  invention  would,  in  despair » 
cease  to  invent,  and  the  inventors  who  remain^ 
would  bo  either  the  impracticabh>,  visionary  men, 
whose  so-coHod  inventions  are  useless,  or  they 
would  be  persons  engaged  in  manufacture,  who 
would  make  inventions  of  detjiil  in  their  special 
trafle,  and,  if  these  inventions  were  of  any  real 
value,  would  strain  every  nerve  to  keep  them 
secret* 

Tlie  opponenta  of  a  Patent*! aw  further  say  that 
in  its  absence  invientions  would  continue,  because 
an  inventor  would  reap  his  due  reward  by  embark- 
ing in  the  manufacture  of  his  own  invention,  and 
they  say  he  would  do  so  on  favourable  terms, 
for  not  only  would  he  have  the  start  of  all  other 
persona,  and  a  more  intimate  kjiowledge  of  his 
own  invention  than  any  one  else  could  have,  but 
his  would  bo  the  best  trained  workmen,  and  from 
these  causes  he  would  be  in  an  excellent  position 
as  a  manufacturer,  and  his  products  would  have 
credit  with  the  public* 
Those  who  put  forward  anck  a  mode  of  reward 
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appear  to  forgiet  that  commereml  success,  which 
mutt  be  attained  to  g<?t  the  reward »  demands,  not 
merely  skill  of  invention,  but  demands  capital^ 
busiuesa  habits,  the  art  of  organising  tmd  control- 
ling a  staff  of  workmen^  and  the  equally  great» 
if  not  greater,  art  of  finding  a  ma-rket  and  Billing 
to  a  i>rofit ;  aod  also  that  if  tho  inventor  is  not 
livings  in  a  suitable  locality  for  the  manufacture, 
he  must  be  prepared  to  break  up  liis  conncctitin 
Tvith  the  plaet!  where  he  may  have  b^en  fnr  years ^ 
involving  the  surrender  of  any  oecupation  he  might 
have  held  there,  and  muat  recommence  life  eSe- 
where. 

And  just  OUG  word  a»  to  his  retaining  the 
skilled  workmen,  trained  m  the  exercisG  of  this  in- 
veatioii.  Would  not  the  very  first  step  in  rivalry  of 
manufacturers,  be  the  procuring  the  services  of  the 
workmen  who  had  been  taught  fcy  the  inventor  ?  A 
few  extra  shillings  a  week  would  bo  a  euffident 
luduc^eTnent  to  secure  them  and  nJl  the  knowled|fe 
they  could  ImpiiH,  and  thu^  the  inventor  would 
have  the  mortification  of  seeing  hia  w^orkinen  taken 
frran  him,  ouC!  by  one,  as  they  become  competent, 
ttnd  would  find  hini self  in  the  position  of  constantly 
teacliing  beginners,  vpith  the  certainty  that  they 
wwe  to  go  t(:>  his  rivals,  as  soon  aa  they  had  Icarucii 
enough  to  be  of  any  service  to  them. 

This  is  no  mere  imaginary  state  of  things,  it 
bappnned  in  tlio  case  of  Crompton,  the  inventor  of 
the  spinning  mule.  I  shall  have  to  refer  to  him 
on  moTi*  than  one  occasion,  but  I  will  say  bore 
that  when  his  unpatcutCHl  invention  becaimo  piibHcs 
and  he  was  left  to  the  prodtict  of  his  manufacture 
for  bis  reward,  the  spinners  in  the  neighbotii^hood, 
not  content  with  tempting  away  his  workmen  ai 
soon  as  they  liecame  competc*nt,  so  that,  to  use 
Croxupton's  own  phrase?,  '*  be  was  always  teaching 
green  himds,'*  aetnally  bought  over  hia  own  sons, 
to  become  the  teaehers  and  assifltants  of  the  rivals 
of  their  father. 

Eeverting  to  the  suggestion  that  inventors  can 
be  rewarded  by  becoming  manufr^ctnrers,  I  viill 
eonsider,  first,  the  case  that  appears  to  me  most 
favourable  to  the  success  of  such  a  sy&tem  of  re- 
ward»  that  is,  where  an  invention  has  been  made 
hy  a  manufacturer  in  some  branch  of  his  trade, 
where  ho  hae  aU  the  appliauoea  of  an  established 
buiinosB,  so  that  ha  can  readily  make  his  pre- 
11  miliary  experiments,  carry  his  invention  into 
practice  if  the«e  experinicnta  eaceeed,  and  also 
find  a  market  among  nia  connexion*  I  will  assume, 
moreover,  the  invention  to  be  of  such  a  nature  that 
the  inventor  may  have  reasonable  hopes  of 
carrying  it  out  as  a  secret  manufacture. 

I  do  not  know  whether  those  who  say  it  is  in- 
expedient to  protect  invention  have  considered  the 
question  of  soeret  manuftveturo,  nor  whether  they 
are  of  opinion  that  the  increase  of  such  manufac- 
ture is,  or  is  not,  to  be  depdored*  To  my  mind, 
nothing  could  be  more  lamentable  in  a  moral  point 
of  view.  The  proprietor  of  a  secret  mannfiieturo 
lives  in  constant  fear  of  discovery ;  ho  hardly  dares 
to  increase  his  product,  because »  in  doing  so,  he  has 
to  add  to  the  number  of  persons  whom  ho  must 
trust;  he  U  obHged  to  pay  these  rteraons large  sums, 
not  really  for  wages,  but  as  hush  money,  and  those 
payments  have  to  Ix*  charged  upon  the  article 
manufactured,  which  thus  must  be  unnecessarily 
high-priced.  This  limitation  of  manufacture  and 
the    high  prieea   are  obviously  injurious  to   the 


public — the  consumers.     We  have  seen  tl 
worth  the  while  of  manufacturers  to  bn; 
Orompton's  workmen,  even  when  his  proo 
no  longer  a  secret,  and  when  bM  that  I 
could  impart  would  bo  BOtnm  detail  of  sMIli 
pulation  ;  how  much  more  would  it  be  wd 
while  of  manufacturers  to  buy  away  workq 
could  disclose  the  actual  secret  of  animprof 
cees.     The  inevitable  result  must  be  a  oi 
tempting  of  the  fidelity  of  the  workmim,,! 
tion  which  must  be  counterbalanced  byUe« 
mentfl  on  the  part  of  the  employer,  and  i 
workman  is  put  in  a  false  position,  whkh 
it  almost  impossible  for  him  to  preserra 
ri  ghtness,  and  to  do  his  duty, 

Sooner  or  later  the  secret  is  ail  but  mm 
out,  and  I  think  I  have  shown  that  in  m< 
it  cannot  be  preserved  for  any  length  i 
Thus,  those  who  are  of  opinion  that  an  i 
may  derive  his  rewfird  from  the  profits  of 
manufaetuHi,  ore,  it  appears  to  me,  in  this  <3 
either  the  secret  is  not  kept,  in  which  I 
profits  it  might  bring  are  not  made, 
inventor  is  not  rewarded,  or,  if  it  bo  kejj 
men  are  demoralised,  production  is  limiJ 
is  increased,  and  the  public  are  injured. 

Crompton  comTiienced  by  a  secret  man 
at  his  house  called  the  "  Hall  in  the  Woo 
ho  was  compelled  to  give  up  the  secwflj 
unable  to  support  the  systematic  siege  ba 
there.  In  spite  of  barricades  to  doors  M 
dows,  his  house  wns  literally  broken  open^ 
who  were  truly  burglars,  for  thoy  caiue  * 
commit  a  robbery,  the  robhery  of  his  mv^ 

But  even  if  th't^re  were  no  objections  % 
manufacture,  and  it  could  be  cftrried  on  wU 
demoralisation  and  ri^ks  of  discovery  I  hm 
to  be  attendant  ufwan  the  ejcercise  of  Hi 
manufacture  i&  ax>plicable  only  to  thooe  Oil 
veil  tion,  wliero  ilio  improvement  is  in  the  I 
process,  and  not  in  the  article  produced.  * 
fabric,  similar  in  its  structure  and  appeil 
those  already  known,  may  be  bettor  b«Ol 
cheiiper,  having  been  produced  in  an  13 
loom,  and  dyed  by  dyes,  the  use  of  wl 
hitherto  tmsuspocted.  In  such  a  case  ae€il 
facture  is  to  a  certain  extent  praetieablo^ 
the  mere  appearance  of  theclotb  dops  noti 
what  means  it  was  so  cheaply  made.  Ai 
the  weaving,  however,  the  difficulty 
would  be  great,  but  with  respect  to  tlw 
concealment  niight  be  moi-e  easy  if  the 
^  mont  consisted  in  the  application  of  an 
wliich  could  be  added  by  the  inventor  hi 
some  one  or  two  persons  whom  he  might 

But  in  the  large  cla-^e  of  inventions,  -wl 
product  is  an  improved  one,  and  the  vctjh 
tion   of  it    reveals    the    improvement,  sm 
obviously  impossible.     Let  me,  as  an  ill  '* 
refer  you  to  the  Giffarfl  Injector,     This 
(to  which  I  shall  again  have  to  allude)   ti 
plicable  to  the  supplying  of  steam  boilers 
feed  water,  and  replaces  the  steam  donk^ 
fonnerly  used  for  that  purpose.    The  1 
meebarueal  engineer  into  whose  hands 
injectors   came  would  take  it  to  pocei 
once  ascertain  the  nature  of  its  oonstruci 
such  an  instance  as  this  there  can  be  no  n 
secret  manufacture* 

In  the  case  I  have  assumed,  where  it  i@i; 
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jlif  hr  fm  inw&it&T  to  carry  on  t^  secret 
taken  (m  favotu-  of  tho  ativo- 
I )  the  install  c©  of  a  man  hav- 
1'  ill  Im  owti  triulei  Htid  being 
slity  for  briiigiiig  thflHt  invcm- 
i-iijrri  i;u  n*ult;  but  I  believe  it  is  not 
uton  Mill  iiirentiong  giich  as  thi3se  that 

uieiiis  ;  the  fact  is^ 

■\  my  tho  whole,  of 
,...;. ^  .j.»>.   been  mfldtf  by  per- 
f  tipg«d  iti  the  particular  pursuit  to  whieh 
irelnte. 

>  •  Kw  b«Uwioeeu    Watt  wm  not  a  maker  of 
i-«fi»i^,  th«  fire-enginea  of  his  day,  but  he 

^iBiitLiiaAtieal  instrumejit  maker  ■  Ai'kwright, 
r  of  the  ■*  water  twist,"  was  a  barber ; 
,  tbf  inreiitor  of  the  power  loomj  was 
ni,  Jifidlaun,  the  iiiv<>iitor  of  the  hot  blaat^ 
ntfcted  with  Bmeltine  opt-ratioiis, 
of  ft  gHA  works  ;   Wheatstone, 
•J  for  electric  tele^raxibs,  wij^ 
afai:ture  of   imisictd  iugtm- 
|;  »u  r.-»ij:(ius   the  very  originator  of  the 

>  kle^rmph,   h?*'l  notliiii^  to  do   with  the 
"hs  in  U3e  in  hm  time;    BesisemerT 

,iOii?^ly  increftR^dthe  mannfaetare 

I  i^t  quarter  of  a  century,  was 

with  that  indnstry.  The  fish* 

^^l(?  greatest  improvement  in 

av  thiit  has  been  made  aince  imLways 

Drtvl  ^iis  the  iBTi^ntion  of  a  carrifige 

cve  giTen  insUnoes  emough  to 

.  t£it  tXie  greut  Bubstantiva 

I  Art.  uuuiki  by  persons  nnoonn^ted  with 

mv  m  aii  to  which  those  inventions 

ulily  see  why  this  should  he* 

i>etn  brought  up  to  pursue 

aiitf  luauutaeture  haa,  even  before  he 

i  bnowtedgie  to  b©  able  to  appreciate 

J  *i.  .  -  Tiijcipi^a  of  the  proeeescs  he 

.  betia  trained  in  the  belief  I 

.  — -.  .uu  to  be  obtained  hy  particular 

I  djtjimistancea,  it  is  difficult  for  oven  ' 
Iminil  to  break  through  the  trammels  i 
tfwfTi  iinpo94«tl  upon  it,  and  toapproat.^h  j 
^■tiofi  of  th^^  snbji/ct  of  the  particular 
broadness  of  view,  and  power  of 
I^Ttutping  the  true  principles  upon 
^     1  ia  baued.  an  would  be  poasesseclhy 
Xtuitng    it«i.if    to    the    subject    for 
tiuir.   and    tbu«     the    man     untaught 
L  m  the  ftrt  is  more  likely  to  mitko 
t  faivwiiion  thiui  is  one  who  has  been 
fsrnu  his  youth* 

of    dctiut    Hueh    a   person    may 
t^,  in  iill  probobiUty,  will  b«  the  limit 

Lndentiuid  that  a  man  who  had  been 

I  bit  boryhcKMl  to  make  steel  by  the  pro- 

tttttioa,  that  ih,  by  packing  bars  of 

I  bito  brick  hojtes  containing  charcoal, 

f  th*^  "wlTnle  for  "several  days  to  con- 

•1.  -^  :  1  ^ing  im  iron  and 

*  WAm*  if  p  not  unnaturally, 

Uy  which  this  proct^sis 

!  one  ean  hardly  imagine 

;  ^^  traditions  of  thij 

'    whole  procesB  of 

[II '    i^FLLiging  a  totidly  fresh 


mind  to  the  oonnideiiition  of  steel  manufacture 
would » in  all  probability  ^  study  the  question  from, 
the  very  beginning,  and  would  say^  **  What  is 
steel  y  Wljat  is  wrought  iron  ^  What  inc&stiron  ?" 
and  when  he  discovered  that  steel  was  something 
between  ctist  iron  and  wrought,  that  is  to  say, 
it  contained  less  cai'boii  than  tho  one,  and  more 
than  the  other,  and  when  he  found  that  cast  iron 
was  a  cheaper  article  than  wrought  iron  (wrought 
iron  being  commonly  produced  from  cast  by  priVG* 
tieally  abstracting  the  whole  of  its  otu-bon),  wuidd 
seek  a  means  by  which  he  might  abstract  from 
cast  iron,  not  the  whole  of  the  carbon,  to  leave 
wrought  iron,  but  so  much  of  the  carbon  as  would 
leave  ateel. 

To  one  brought  up  in  the  steel  tmd@i  the  vory 
word  ''  steer*  would  be  assodiited  ^vith  the  rwldi- 
tion  of  carbon,  and  it  would  hn  most  unlikely  that 
he  should  attempt  the  manufacture  by  a  piocc^ft 
wliicli  had  for  its  objt^ctthe  taking  away  of  carbon*' 

Once  concede  that  the  great  inventions  are  made 
by  '*  outsidei-s,'*  tlien  it  appeari  to  me  that  to  con- 
tinue tins,  the  highest  class  of  invention,  protection 
is  an  absolute  neeeKsity,  An  inventor  must  nearly 
in  ui?ei-y  ca«u  make  triahi  and  experiments,  and 
these,  as  a  rale,  can  only  be  conveniently  done  in 
places  where  the  manufacture  is  being  exercised ; 
but  now  we  arc  assuming  that  the  inventor  is  not 
engaged  in  the  manufacture;  he  haa  therefore 
either  to  incur  great  expense  to  make  his  experi- 
ments,  an  expen&o  in  many  CJises  proliibitory,  or 
to  forego  tho  experimenta  altogiather,  or  else  h© 
must  seek  the  aid^  andtrui^t  tej  the  lionoiir  of,  some 
njaaufaeturer. 

Imagine  a  count*y  dorgyman  who  haa  a  know- 
ledge of  chemiatry  making  an  invention  of  an 
improYtment  in  smelting  iron  ore*  If  he  were  a 
mnn  of  real  ability^  as  1  havo  BUpposedi  ho  would 
appreciate  the  grc'i^t  complexity,  and  the  many 
practical  diMculties,  of  that  process,  and  he  would 
know  that  notlung  short  of  a  trial  of  his  invHntion 
in  the  actuid  fui-niu-e  could  assure  him  that  his 
method  would  not  be  frusti^ted  hy  some  such 
difficulty* 

What,  without  a  Patent^law,  is  that  inventor  to 
do  ■■'  Forego  the  trial  !■'  Devote  five  thousand 
pound*  of  the  large  pmi)eriy  which  usually  belongs 
to  a  countay  clergyman  to  the  erection  of  an 
experimental  blast  furnace;  trust  to  the  honour  of 
a  manufacturer;  or  give  up  the  invention  ?  1  think 
the  j)robability  is,  he  would  pursue  the  last  courj*©, 
and  that  thus  the  invention  would  be  lost  to  the 
community. 

But  even  supposing  the  preliminary  difficulty  of 
a  practical  trial  not  to  exist.  Assume  for  example 
that  the  invention  be  one  such  as  that  oi  the 
'*  Giifard  Injector'^  already  mentioned,  one  of  the 
most  su  ba  t  an  tive  ofthe  present  day*  Thismi^ht  have 
been  tried  in  private  by  its  inventor  with  out  insuper- 
able difficulty,  even  although  he  were  wholly  uncon- 
nected with  any  of  the  mechanical  arts,  and  he 
might  have  perfected  his  invention  in  every  detail. 
But  when  he  had  done  this,  what  would  have  been 
his  chance  of  reward,  how  would  he  have  set 
alKiut  reaping  the  pecuniary  benefit  which  he 
would  desire^  and  which  would  be  his  reasouahle 
due  ?  Would  he  make  up  his  mind  to  forego  all 
his  usual  habits  of  life  and  to  become  a  manu- 
facturer ? 

Bay  that  he  did  i^o,  and  tliat  in  spite  of  tho 
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&ciiltie«  to  ipliicfi    I  shall  have  to    revert,  he 

noeeaded  ia  tnaldng    u   cvTimn  ninnber    of  tb<^ 

BJtHrtors  for  sale,  and  that  tlnE-a  he  knew  eaoiigh 

&f  l>usixi«flfl  to  obtaiD  purchasers  for  ih&m,  what 

waiild  be  the  inevitable  result.     As  I  haTe  already 

QBid,  when  takmg  the  instacee  of  tliifl  iuijjletut*jit 

as  one  impassible  to  make  the  subject  of  a  secret 

man  Lif aeture,  the   very  first  mechameal   o^gtiK^er 

(a  iteam-pump  maker)  into  whose  bauds  one  of 

the«e  inj^oi-s  fell,  would  aay  **  Here  is  an  iui- 

l4eiLient  that  appetirs  likely  to  eompete  seriously 

with  the  use  of  etcam-pumxja.      Why  should  not  I 

aak©  it  ?     At  present  I  know  it  is  beiDg  manu- 

ftctiired  by  the  iaiv*?ntor  only,  a  person  who  was 

not  brought  up  to  trade*  and  who  i«  lining  in  a 

purely  agricultural  district :  it  ia  a  hard  gaee  if  I 

^cannot  hold  my  own  against  him/* 

Thereupoix,  the  steam^pump  niaicer  goes  to  work, 
with  aH  the  advantages  of  an  established  factory, 
Vith  its  befitting  pltuit,  itfs  gtaJf  of  superinten- 
dents,   its  foremen,  and  its  body  of  workmen  to 
|protbiCi'  injectors,  and  with    a  whole  system   of 

*  tri*vellers  and  aj^^nta,  and  the  advantage  of  a  large 
connection,  to  (Sspose  of  the  injectora  when  made* 

"VVTiat  chance  would  the  inventoT  have,  in  his 
capacity  of  manufacturer  and  seller,  against  such 
an  organisation  as  this :  obvioualy  none,  therefore, 
as  it  seems  to  me  (equally  obviously)  he  (foreseekig 
thi,^)  wonld  not  have  bestowed  the  thought  neces- 
aary  to  invent,  and  even  if  he  had,  ho  would  not 
have  incurred  the  labour  and  expenic  of  experi- 
nenting  upon  his  invention. 

Having  shown  {m  I  trust  I  haye)  that  in  those 
'  cages  where  the  invention  ie  one  that  could  be 
cxerdsed  by  tho  inventor,  his  chance  of  profit  in 
thi-  majority  of  in  stances  would  be  but  &inall,  even 
if  he  could  carry  on  a  secret  manufacture,  it  ia 
almost  STuplnsage  to  show^  as  I  am  about  to  do, 
that  there  are  numerous  instances  in  which  (what- 
ever might  be  the  position  of  the  inventor,  as 
regards  command  of  capital,  business  habits,  and 
residence  in  an  appropriate  locaHty)  it  would  be 
impossible  from  the  very  nature  of  things  for  Mm 
to  reap  an  adequate  reward. 

Take  the  case,  again,  of  the  fish- joint  on  rail  way  g, 
I^ITna  great  improvement  requirea  for  its  carrying 
out,  at  each  joint  odUy  two  bara  of  iron  and  four 
bolt«  and  nuts.  The? a  can  b«  produced  at  every 
iron  works  in  the  world,  without  the  exercise  of 
any  unusual  sldU  or  intelligence ;  they  nrv  mere 
conmion  articles  of  manufBcture,  yet,  when 
applied  to  rails  in  the  way  directed  by  the  inven- 
tor (a  way  which  after  years  of  study  of  the  ques- 
tion of  how  to  improve  the  admittedly  defective 
railway  joints  no  engineer  ever  thought  of),  it 
mako$  a  joint  which  has  added  to  the  life  of 
l^ei'manent  way  and  of  rolling  stocky  and  has  con- 
tributed in  a  great  degree  to  the  comfoirt  of  the 
traveller. 

Take   an  instance  of  another  kind,  one  wherein 

the  invcntiou  does  nt>t  consist  in  a  yimjde  ^'Applic-a- 

^tion**  of  a  oommon  nHicle  of  commerce,  but  in  a 

^'PpooMi,"  say  the  Bessemer  Steel  Manufacture, 

*  li'otwithstanding  the  trflmmtls  of  a  Patent- law  (as 
the  opponenta  of  such  laws  wonld  say,  or  riither 
mdcd  liy  the  proTiiaons  of  such  a  law.  as  I  should 
say)  the  Besicmer  invention  in  1873  produei^, 
in  England  alone,  *itJO,0(IO  tons  of  steel,  while 
in  1M.>1  the?  total  production  of  cast  steel  was 
but  30^000  tons*    It  mtems  to  me  Etttng  that  one 


who  has  HO  far  benefitted  XDanulacture  mi 
merce  should  have  a  lai'g©  reward. 

By  the  aid  of  a  royalty  it  wasposable  forB^ 
to  obtain,  by  a  nmnM  |>ercentage  on  the  ptie« 
steel,  a  substantial  reward,  but  1  do  tmt  B« 
this  could  have  been  secured  to  him  by  Uie  j 
derived  from  being  himself  the  mamifaclii 
that  wliich,  even  on  the  largest  devt^lopment 
works,  could  only  have  been  a  small  fraction 
whole.  The  very  magnitude  of  the  re^ulia 
invention  woidd  be  a  bar  to  an  adequate  H 
unless  that  reward  were  spread  over  the 
manufacture. 

There   is    one  other    class    of   invwatioa 
nature  of    whieh   renders  it  imposKihie  I 
patentee  to  be  adequately  rewarded  (evoR 
the  most  favourable  drcumstancc^s)  bj--  lui 
ture»     1  wilL  instance  the  Begenerativc  Fna 
Dr,  Siemens-     This  furnace,  of  which  th«| 
diagram  on  the  wall,  has  for  its  object  th© 
of  fuel  atid  the  attaining  of  high  bent.     I4 
objects  tht^SK.    Lt-t  us  see  how  Br*  Sitmen*  1 
them.     He   uptakes   a  large  chamber,  calif 
'■  Producer  J'  capable  of  holding,  say*  three  < 
tons  of  coai  or  coke.  At  the  bottom  of  thla  6 
thertas  a  small  fire-grate,  immediately  aboan 
a  portion  of  the  fuel  is  undergoing  eombtu 
the  ordinary  manner.     The  heated  carbai 
resulting  ip asses  up  through    the  fuel*  til 
carbon  from  it,  becomes  converted  into  ci 
oxide-,  and  escapes  (with  any  bydr^>-carbQ 
may  have  been  driven  off  by  the  hc^t,  if  t 
bo  coal)  through  anaswnding  pipe,  andisll 
by  mains  to  any  place  whei-e  aEegeneratiTal 
i&  to  bo  in  operation.     Tlie  EigeneruUve I 
has  lielow  it  two  pairs  of  stacks  of  cellti 
pigeon-hole,  brickw^ork.     Thiougli  one  dini 
one  pair  the  gas  from  the  Producer  ia  oftOI 
though  the  other  division  of  the  finme  pair 
pheric  air  is  uImv  aseending ;  the  air  and  gl 
in  the  chamber  of  the  furnace,  ooJnbuKtioB 
I  and  heat  is  deTeloped,     In  an  ordiiuiry  i 
the  heated  products  of  <3ombustion  cseaj 
j  the  air  by  a  chimney,  and,  as  they  mugt  id 
i  furnace    at    a  higher    temperature  than  J 
I  which  it    is  necessary  to  maintain   the  d 
'  under  operation   [or  otherwise  they  wota 
I  that  material),    the  products    of    combtt^ 
ordinary  fiunaces  must  in  all  cases  wh« 
I  tcmperatTires    are  necesiai^,   tvarry  into  i 
and  waste    a    large    amount  of    heat,     i 
the    Siemens^   furnace    these  outgoing  ffl 
are  compelled,   on    their  way  to    the   & 
to  pass  downwards  thiough  the  two  di'rt 
the  st^cond  pair  of  blocks  of  pigeon-holfi  hrifl 
and  in  their  ptissiige  they  give  up  their  benl 
brickwork  so  elfectually  uiat,  although  tlM 
have  been  isauing  from  a  fumaca  above  tk 
perattn-o  of  melted  ateeli  they  will^  on  reaeJiJ 
chinmey,  not  have  heat  enough  remaiiiing  i^ 
to  char  a  piece  of  wood.     At  the  end  of  a  \ 
time  J  say  half  or  three-quarters  of  an  hour,  j 
w^hich  control  the  direction  of  the  eurrcntij 
and  air,  and  of  the  outgoing  products  of  a# 
tion,  are  shifted,  aud  the  gas  ajid  air  are  no'TJ 
to  ascend  through  the  pair  of  mrr         *  ^ 
brickwork  which  have  just  b(.*en  h-:  ' 

going  products  of  combustion^  t.*^ 
ducts  are  directed  doirawards  tl'  ^ 

pair    of  cdloiar     structuree,    whi 
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oooled  by  ^e  passage  throng^  them  of  the  gas 
aad  tar,  and  thiu  are  fit,  being  cool,  to  take  out 
from  Qxe  prodncts  of  oombnstion  the  heat  which  is 
in  them,  and  to  store  it  to  heat  up  the  gas  and 
lir,  when  they,  on  the  next  reversal  of  the  yalves, 
again  paas  throng  them. 

The  soceesa  of  this  plan  has  been  complete ;  the 
advantages  in  economy  of  fuel,  and  in  the  capacity  to 
pre  high  heat,  have  been  all  that  could  be  desired. 
Sioreover  there  are  large  contingent  benefits,  into 
vindi  I  will  not  now  enter.  Iso  one  will  dispute 
tint  tins  is  a  most  meritorious  invention ;  it  saves 
oor  eoal,  and  it  r«:iders  possiUe  certain  processes, 
wfaidk,  with  the  temi>eTatures  formerly  attainable, 
eoold  not  be  carried  out.  But  how,  in  the  absence 
of  protection  for  invention,  could  Dr.  Siemens 
bare  derived  an^  adequate  reward  ?  Not  by  ^rao- 
ttfing  his  invention,  for  that,  from  the  very  univer- 
nKty  of  its  ap^cation,  would  have  be^  an  im- 
WMUMlity.  His  furnaces  are  used  by  the  manu- 
xactorera  of  wrought-iron,  by  the  makers  of  steel, 
by  ihe  producers  of  plat*)  and  flint  glass,  by 
csaamellers,  by  copper  smelters,  by  nail  makers, 
potters,  and  by  those  engaged  in  numerous  other 
hcsnches  of  industry  requiring  furnace  power. 

I  should  like  to  ask  the  advocates  of  the  system 
of  rewarding  inventors,  by  letting  them  carry  out, 
■a  inanufaciurers,  the  objects  of  their  invention, 
whether  they  would  suggest  that  Dr.  Siemens  was 
to  embadc  in  all  the  businesses  to  which  his  inv^en- 
tion  is  applicable.  They  might  saj,  "No;  we 
sever  intended  anything  so  absurd.  His  invention 
tt  a  fammn^y  and  he  should  embark  in  the  manuf  ac- 
tore  of  fumaoes,  as  the  inventor  of  an  improved 
loom  should  embark  in  the  manufacture  of  looms.*' 
But  the  answer  to  this  would  be,  a  loom  is  a  self- 
eontained  machine,  capable  of  being  manufactured 
in  one  place  and  conveyed  for  sale  to  another,  and 
is  an  ordinary  article  of  commerce ;  but  the  Siemens' 
lomaoe  is  not  self-contained — ^it  is  not  portable. 
The  fomace  demands  nothing  more  for  its  con- 
ftruction  than  the  employment  of  ordinary 
materials  set  in  a  particular  way,  the  way  of  the 
invention,  and  any  intelligent  furnace  builder,  to 
whom  a  drawmg  of  the  invention  is  shown, 
or  who  has  seen  one  furnace,  could  carry  out  the 
mvention. 

I  win  now  consider  another  class  of  cases,  those 
eaaea  where  themventors  are  poor  men,  and  where, 
tfaewfore,  it  must  be  admitted  that  whatever  ad- 
vantage they  may  have  of  locality,  or  even  of 
Imsness  habits,  they  lads  the  ^atest  of  all  aids  to 
prosperous  manufacture — capitaL  How  can  these 
Sbcn,  by  becoming  manufacturers  of  that  which  is 
the  subject  of  their  invention,  obtain  a  fair  re- 
ward for  th^ir  ingenuity  ?  It  is  said  by  the  oppo- 
nents of  a  Patent-law,  let  such  men  go  to  capi- 
talistB,  explain  their  invention,  and  thus  obtain 
the  aid  tiiat  wealthy  men  can  give.  What  wordd 
be  the  result?  The  capitalist  would  say, — ^why 
ahould  I  embark  my  money  in  perfecting  an  in- 
dention, and  putting  up  suitable  machinery  for  its 
mannfacture,  with  the  certainty  that  if  it  turns 
oat  a  success  I  dball  have  the  whole  trade  in  com- 
petition with  me,  and  competing  on  better  terms 
than  those  under  which  X  should  be  working, 
because  they  would  stand  by  to  watch  my  results, 
and  would  wait  until  I  mastered  all  difficulties  ? 
Yoa  are  asking  me  to  run  a  special  risk 
to    reap    (even    if   successful)    no    more    than 


h  e  reward  of  ordinary  manufacture.  Moreover 
I  don't  wish  to  trammel  myself  by  associating  with 
you  in  business,  and  I  cannot  pay  you  a  sum  of 
money,  because  I  have  no  security  that  you  will 
not  go  and  re-sell  your  invention  to  others. 

But  suppose  the  invention  were  one  that  afforded 
reasonable  grounds  for  believing  that  it  might  be 
carried  on  by  secret  manufacture,  that  the  in- 
ventor were  to  point  this  out  to  the  capitalist,  and 
that  he  were  inclined  to  embark  in  that  most  im- 
satisfactory  kind  of  business.  What  security  has 
the  inventor  that  after  he  has  communicated  his 
secret  to  the  capitalist,  the  latter  will  not  abuse  the 
confidence  that  has  been  reposed  in  him,  and  either 
take  the  invention  without  any  reward,  or  with  only 
a  very  inadequate  reward  ?  A  man  can  often  con- 
trive to  act  in  such  a  manner  without  wounding 
his  conscience.  He  goes  to  his  foreman,  or  he  con- 
sidts  a  friend,  and  these  tell  him, '  ^  Oh,  there  is  really 
nothing  new  in  this ;  twenty  yefirs  ago  the  same 
idea  ^I  don't  mean  you  know  to  every  detail,  but 

fractically  the  same  idea)  occurred  to  me,  and 
should  have  carried  it  out,  only  the  condition  of 
the  trade  at  that  time  did  not  warrant  my  going 
into  fresh  expenses ;  there  really  is  nothing  in  this 
except  the  bare  detail,  beyond  what  we  knew  be- 
fore; and  so  the  inventor  is  shown'to  the  door,  and 
the  confidential  communication  is  abused. 

I  may  be  asked  why  are  you  to  suppose 
knavery  of  this  kind ;  why  not  assume  that  the 
majority  of  mankind  are  not  only  honest  in 
the  legal  sense,  but  that  they  have  a  feeling  of 
honour  which  would  not  permit  them  to  act  as  you 
have  suggested  ?  What  warrant  have  you  for  be- 
lieving that  inventors  might  not  trust  others  with 
their  secrets?  Again,  I  refer  you  to  the  life  of 
Crompton.  After  the  trade  had  fas  I  have  told 
you)  laid  siege  to  his  house,  and  Kept  him  there 
barricaded,  and  all  but  a  prisoner,  he  was  so  wearied 
out  that  he  proposed  terms  to  his  persecutors.  He 
would  reveal  his  secret  to  them  if  they  would 
undertake  to  pay  him  a  certain  sum  of  money  on 
his  doing  so.  Many  **  honourable  men"  agreed,  in 
writing,  to  pay  him  the  sum  set  against  their  respec- 
tive names,  sums  varying  from  one  guinea  to  five 
shillings,  and  making  the  magnificent  total  of  £106. 
Crompton  kept  his  part  of  the  bargain,  he  met  his 
honourable  fellow  townsmen,  showed  them  the 
machinery,  explained  everything,  and  what 
happened  ?  Out  of  the  number  who  had  made 
this  bargain  with  him,  many  never  paid  one 
farthing,  but,  furnished  with  the  information,  at 
once  went  to  worlc  in  competition  with  Cromp- 
ton, and  (after  having  broken  the  eighth  command- 
ment by  stealing  his  invention)  proceeded  (as  I 
have  told  you  already)  to  break  the  tenth  by  covet- 
ing their  neighbour's  servants ;  and  as  is  usual  they 
did  not  stop  at  coveting,  but  they  enticed  them 
away,  and  they  made  their  temptation  so  strong 
that  even  Crompton*  s  own  sons  deserted  him  and 
went  to  his  opponents. 

How  different  is  the  condition  of  the  poor  (com- 
paratively poor)  inventor  who  avails  himself  of  our 
Patent-law.  For  a  few  poimds  he  can  get  pro- 
visional protection,  and,  the  moment  he  has  it,  he 
has  possession  of  a  property  which  the  law  secures 
to  him,  as  effectually  as  it  secures  the  enjoy- 
ment of  house  or  land.  Armed  with  this  right, 
he  can  go  to  the  capitalist,  not  only  without  fear 
that  his  confidence  will  be  abused,  but  with  a 
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strong  inducement  to  the  capitalist  to  advance  his 
aid.  There  is  no  longer  a  dread  that  when  all  the 
expense  has  been  incurred  to  perfect  the  invention, 
and  to  bring  it  into  actual  use,  the  benefit  will  be 
reaped  by  others  without  spedal  reward  to  those 
who  between  them  have  m^e  the  invention  and 
have  risked  the  money  to  work  it ;  and  thus  it  is 
that  we  find  inventors  aided,  as  Boulton  aided 
Watt,  and  from  sudi  aid  the  happiest  results  fiow. 

I  remember  that  a  gentleman  who  had  made  a 
most  meritorious  chemical  invention,  by  which  a 
substance  that  had  always  been  considered  as 
nothing  but  a  waste  product  of  the  most  offensive 
kind  became  converted  into  a  highly  valuable 
article  of  commerce,  stated  before  Section  F  of  the 
British  Association  at  Exeter,  that  he  had  required 
an  outlay  of  £10,000  in  order  to  test  by  actual 
trial  whether  or  not  his  invention,  successful 
as  it  was  in  the  laboratoiy,  would  be  equally  so 
in  actual  work.  He  added  that  he  was  as  unable 
to  find  £10,000  from  his  own  resources  as  he  was 
to  pay  off  tiie  National  Debt,  but  he  was  able  to 
&id  money  enough  to  obtain  the  protection  of  the 
law  for  his  invention,  and  having  got  this  he  sub- 
mitted his  plans  to  a  capitalist.  He  advised  that 
capitalist  to  call  in  the  highest  chemical  assistance, 
for  the  inventor,  protected  by  his  i>atent,  no 
longer  required  secrecy,  on  the  contrary  he  courted 
the  fullest  investigation.  The  chemists  examined, 
they  reported  favourably;  the  money  was  ad- 
vanced ;  the  whole  thing  was  a  success ;  and  now, 
added  the  speaker,  I  find  myself  a  comparatively 
rich  man,  and  have  beside  the  satisfaction  of 
knowing^  that  I  have  caused  one  of  our  manufac- 
tures to  make  a  most  important  step. 

I  have,  by  a  few  typical  cases,  exposed  (at  least 
I  trust  I  have)  the  fallacy  of  those  who  say  the 
inventor,  in  the  absence  of  any  Patent-law,  would 
still  invent  for  the  hope  of  reward,  because  he  might 
reckon  on  gaining  tkat  reward  bv  becoming  the 
manufacturer  of  that  which  he  had  invented ;  but 
there  are  other  opponents  of  patents  who  do  not 
hold  forth  a  hope  of  gain  in  this  way ;  they  say,  a 
wise  and  beneficent  Government  should  reward  the 
*  *  citizens  who  have  deserved  well  of  their  country." 
I  believe  I  have  caught  the  language  of  the  for- 
mula. I  don't  think  these  men  talk  about  fellow- 
subjects  of  the  Queen.  However  this  may  be,  they 
gravely  propose  that  a  portion  of  the  revenue  of 
tke  State  should  be  adjudged  each  year  to  meri- 
torious inventions.  I  find  it  difficult  to  treat  such 
a  proposition  as  this  seriously,  but  I  suppose  I 
must  do  so. 

Let  us  see  how  it  would  work.  What  inventions 
should  be  rewarded  ?  None  but  those  which  had 
come  into  actual  use,  or,  in  addition  to  these,  inven- 
tions which  were  only  just  published.  K  the  former, 
how  deal  with  objections  that  would  be  urged  by 
a  host  of  men  who  would  spring  up  to  allege  that 
the  man  who  put  himself  forvrard  as  the  first 
inventor  was  the  merest  visionary,  and  that  had  it 
not  been  for  their  real  ]^racticed  skill  the  whole 
thing  would  have  remained  a  useless  scheme. 
Moreover,  as  I  shall,  I  hope,  hereafter  show,  years 
in  all  probability  would  elapse  between  the  publi- 
cation of  an  invention  and  its  adoption,  if  there 
were  not  protection  for  inventors,  and  in  this  way 
the  unhappy  inventor  might  be  dead,  or  in  hiis 
dotage,  worn  out  by  hope  deferred,  before  the  re- 
"^rd  was  adjudged  to  mm,  even  if  it  were  ever  so 


'  adjudged, looking  at  the  competition  of  pretenders 
that  would  be  sure  to  arise.  But  take  it  to  avoid  this 
delay  in  compensating  the  inventor,  it  should  be  in 
the  power  of  the  tribunid  to  give  the  reward  to  origi- 
nators of  untried  inventions,  only  imagine  the  cloud 
of  schemers,  both  in  and  out  of  Bedlam,  who  would 
commit  their  crude  conceptions  to  paper  and  send 
them  to  the  tribunal,  confident  tiiat  they  must  get 
the  reward.  By  what  i>ossible  machinery  could 
such  a  tribunal  act  to  investigate  novelty,  degree 
of  merit,  and  practical  feasibility  of  inventions  that 
had  nothing  but  a  paper  existence.  I  believe  that 
in  their  despair  ana  dUsgust  many  men  of  intelli- 
gence and  diaracter  who  might  have  been  on  such 
a  tribunal  would  retire  from  it,  and  that  it  would 
degenerate  into  a  clique  for  perpetrating  the  vilest 
jobs. 

Fancy  the  pressure  brought  to  bear  on  such  men 
by  the  member  for  some  borough  who  has  been 
assured  by  half-a-dozen  of  his  constituents  that 
their  *'  talented  townsman,"  Mr.  Smith,  is  a  most 
meritorious   inventor,  that   he   has   designed    a 
machine,  which  on  being  worked   by  one  man, 
succeeds,  through   an   arrangement  of   leverage 
and  the  aid  of  a  screw,  in  giving  off  as  much 
power  as  has  been  estimated  to  be  equal  to  a  good 
10-horse  engine.    Models  have  been  tried  iduch. 
conclusively  proved  that  if  (there  is  always  an  if) 
they  had  been  properly  made  these  results  would 
have  been  fully  attained.    I  may  perhaps  be  told 
there  must  be  on  the  committee  men  of  sufficient 
sense  to  know  that  such  statements  were  ridiculous ; 
but  in  some  cases  I  should  be  very  sorry  to  abide  by 
the  opinion  of  any  body  of  men,  in  the  absence  of 
trial,  whether  an  invention  could  succeed  in  practice 
or  not.    I  will  give  you  an  instance.    Next  to  Earl 
Dundonald,  one  of  tiie  earliest  inventors  in  the  art, 
now  so  extensively  followed,  of  sinking  cylinder 
foundations,  was   i>r.   Potts.      He  published  an 
invention  in  which  he  told  you,  that  if  vou  placed 
a  cylindrical  hollow  cast-iron  pile  with  its  open 
mouth  upon,  say  the  gravel  bed  of  a  river,  and 
if   you  covered  the  top  of   the  pile,  and  then 
exhausted  the  air  from  its  interior,  the  pile  would 
penetrate  the  ground,  and  would  do  so  although, 
from  the  natiue  of  the  soil,  it  would  be  cJl  bixt 
impossible  to  get   the  pile  down,  even  a  short 
distance,  by  the  heaviest  blows  that  could  be  given 
to  it  by  a  powerful  pile  driver.     Dr.  Potts  was 
right  in  this,  but,  in  the  absence  of  experiment,  would 
not  the  members  of  the  Inventors'  Beward  Com.- 
mittee  have  come  to  the  conclusion  that  the  Doctor 
was  a  visionary,   and  that   his  invention  could 
be  proved  to  be  chimerical;  would  they  not  have 
said  that,  in  the  instance  of  a  pile  of  a  foot  in 
diameter,  the  utmost  pressure  that  could  be  got  upon 
it  by  the  exhaustion  of  the  air,  even  in  the  impos- 
sible event  of  a  perfect  vacuum,  would  not  be  quite 
three-quarters  of  a  ton,  that  in  practice  it  would 
not  be  more  than  half  a  ton,  and  that  such  a  foroe» 
a  statical  one,  must  obviously  be  far  less  powerful 
than  the  effect  of  a  ton  weight  suffered  to  fall  on 
the  pile  through  a  dro^  of  several  feet,  and  that 
thus  Dr.  Potts*s  exhaustion  plan  could  not  send  the 
pile  down  at  all,  or  if  it  could,  the  pile,  when 
down,  would  clearly  be  unable  to  support  any  load 
worth  speaking  of  r 

But  those  gentlemen  who  thus  would  have  with* 
held  all  share  of  the  national  reward  from  I>r. 
Potts,  on  the  ground  that  his  invention  must  be 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  December  4,  1874. 


41 


QSfden,  would  liave  been  wrong,  for  the  fact  is 
th&t  I>r.  Fot^*8  plan,  althoagh  it  only  imposes  on 
the  bead  of  a  one-foot  pile  a  pressure  of  about 
Half  •  ton,  does  send  sucn  a  pile  down  into  soils 
whidi  offer  so  much  resistance  Uiat  the  pile  when 
thus  driTCT  win  support  many  tons  weight  without 
tbe  least  yielding.  It  beins;  a  fact  that  the  pile 
did  go  down,  and  equally  the  fact  that  the  mere 
promre  of  the  air  upon  its  top  was  wholly  in- 
adnqojite  to  account  for  its  being  driven,  attention 
wu  directed  to  the  subject,  and  we  know  that  the 
pOedesoended  in  consequence  of  the  removal  of 
tke  son  from  below  its  bottom  edge  caused  by  the 
nuh  of  water  into  the  exhausted  cavity  of  the  pile. 
It  appean  to  me  the  suggestion  of  rewarding 
JD^aitors  generally  by  Gk)vemment  grants  is  an 
abfohitely  impracticable  one,  and  that  it  never 
amid  bo  successfully  carried  out.  There  have  been 
•ome  partumlar  instances  of  this  mode  of  reward. 
I  win  only  allude  to  one,  and  again  it  is  Crompton 
to  vhom  I  wish  to  direct  your  attention.  After 
jma  of  the  disappointment  and  loss  to  which  I 
tUT»  referred,  and  after  not  only  his  townsmen  and 
Bdshboll^^  but  the  kingdom  itself  had  become 
tunciud  by  the  general  adoption  of  his  invention — 
there  beiag  between  four  and  five  million  spindles 
It  woik—wme  persons  in  his  neighbourhood  backed 
op  t  memorial  he  presented  to  the  ministry  of  the 
dftf,  aztd,  after  much  discussion,  Government 
tviided  to  Crompton  the  munificent  sum  of 
£^,000.  md  at  the  ac^  of  60,  after  having 
i-Toted  30  years  of  his  life  and  all  his  property 
til  the  advancement  of  his  invention,  one  of  the 
Tery  greatest  that  has  up  to  the  present  time  been 
made  in  the  spinning  of  cotton,  he  received  a  sum 
«yul  to  a  stipend  of  £75  a-year  paid  to  him 
UTTjoghoat  those  30  years.  Probably  among  those 
wbo  supported  Crompton's  memorial  to  the 
GoTErnment  were  to  be  found  some  of  the  honour- 
»lle  men  who  did  not  pay  their  promised  sub- 
scription!; perhaps  their  consciences  had  awakened, 
vd  these  firentlemen  thought  a  cheap  way  of 
*»tirfyinj  ^em  would  be  to  make  the  nation 
•iif^K^  their  private  obligations,  thus  ro- 
3iinding  one  of  the  definition  of  charity,  that  A 
■p^  sees  B  in  want  without  feeling  a  strong 
ieortJ  to  roheve  those  wants  out  of  the  goods  of  C. 
If  a  sj-stcm  of  national  rewards  were  instituted, 
1  wn  cwtain  that  the  sums  to  be  awarded  must  be 
vhoDy  inadequate  to  compensate  the  really 
JMOtorions  inventor,  who  thus  would  not  be  tempted 
oy  tbeoj  to  invent.  That  if  awards  were  not  to  be 
"^  until  commercial  success  had  certified  to  the 
Talne  of  the  invention,  reward  would  be  delayed 
^  vodd  be  frittered  away  among  numbers  ;  that 
ff  aatried  inventions  were  to  be  rewarded,  good 
tti'cutions  might  be  rejected,  because,  as  in  Dr. 
Potti'  case,  they  would  not  be  understood,  while 
wcwbole  host  of  pure  visionaries  would  be  en- 
^"^^niged,  and  fintdly  that  the  invention  which 
»M  mpported  by  the  most  plausible  and  persis- 
^  advocacy,  whether  of  the  inventor  or  of  his 
•^pporetrs,  would  obtain  the  reward  that  should  be 
^m  for  real  merit  only. 

inow  come  to  the  last  class  of  reward  suggested 
*>  bong  fojBBcient  to  secure  new  inventions,  and 
**  iBcre  inventions,  but  inventions  carried  to 
tactical  result. 

^t  diss  of  reward,  if  rather  shadowy,  is  cheap — 
**MWr.  The  meritorious  inventor  who  has  **de- 


I  served  well  of  his  country  "  is  to  berewardedby  some 
honorary  distinction.  A  statue,  a  tablet,  a  public 
recognition  in  his  Town-hall,  and  an  address  from 
'  the  Kecorder,  or  something  of  that  sort ;  and, 
moreover,  after  such  public  recognition,  the 
honoured  inventor,  as  ne  went  along,  would 
hear,  "Look  at  that  man;  he  is  the  great 
the  celebrated,  Mr.  Smith,  who  invented — 
what — if  the  steam  engine  or  the  electric  tele- 
graph, the  phrase  used  might  be  understood  and 
command  respect  wherever  civilisation  extends; 
but  there  are  many  great  and  most  useful  inven- 
tions which  relate  to  manufacture,  having  technical 
terms — terms  which  are  absolutely  gibberish  to 
those  outside  the  trade,  or  if  they  convey  any  mean- 
ing at  all,  convey  an  erroneous  one,  and  frequently 
an  absurd  one. 

Once  more — ^take  Crompton — ^there  goes  the 
man  who  invented  "  the  Mule ;"  that  does  not 
sound  very  well,  but  the  mule  itself  has  details. 
One  is  ** Twist  at  the  head ;"  imagine  a  man  being 
introduced  into  London  society  as  the  inventor  of 
"Twist  at  the  head,"  a  pretty  burden  his  life 
would  be  made  to  him.  Imagine  Stephenson's 
claim  to  respect  and  attention  being  based  upon 
his  improvement  of  the  "  Gab  Motion."  It  would 
be  an  unpardonable  waste  of  your  time  to  multiply 
examples.  Moreover,  statues,  even  if  good,  and 
public  addresses,  though  eloquent,  would  not  pay 
our  taxes  nor  &id  us  in  clothes.  I  feel  that  in 
this  room  I  ought  not  to  undervalue  honorary 
rewards.  Its  walls  are  adorned  with  pictures 
showing  that  iu  times  gone  by  competitors  were 
content  with  the  applause  of  their  fellow  men,  or 
at  the  utmost  a  crown  of  leaves  gratified  all  their 
ambition,  but  I  doubt  whether  those  ages  pro- 
duced many  inventions,  except  improvements  in 
weapons,  to  enable  man  to  more  conveniently  kill 
his  fellow- man.  Further,  in  those  golden  ages  and 
genial  climes,  I  think  we  may  take  it  men  were 
but  lightly  t^xed,  and  certainly  the  tailors'  and 
dress  makers*  bills  (to  judge  by  the  representations 
on  the  wall)  must  have  been  at  a  minimum. 
Under  such  circumstances  men  might  be  content 
with  honorary  rewards ;  the  hard  realities  of  our 
times  and  our  climate,  however,  make  such  rewards, 
alone  and  unaccompanied  by  something  more 
substantial,  a  mere  mockery  of  the  need  that  they 
were  destined  to  cheer.  For  the  last  time  I  will 
refer  to  Crompton;  he,  or  rather  his  spirit,  has 
had  honorary  reward.  Long  after  his  death 
the  town  of  Bolton  erects  a  statue  to  his  memory ; 
there  was  an  unveiling,  there  were  speeches. 
The  opponents  of  a  Patent-law  might  say,  **  What 
more  can  a  man  want,  to  cause  him  to  devote  his 
life  to  improvement,  than  such  a  posthumous 
reward  as  this  ?"  In  answer  to  such  a  demand,  I 
think  the  inventor  would  refer  the  opponent  of  a 
Patent-law  to  Shakespeare.  What  says  he  of 
honour  ? 

"  Who  hath  it  ?  He  that  died  on  Wedneaday.  Doth  he 
feel  it?  No.  Doth  he  hear  itP  No.  la  it  ingenaible, 
then  ?  Y«»8,  in  the  dead.  But  will  it  not  live  with  the 
livine  ?  No.  Why  ?  Detraction  will  not  auiTer  it,  there- 
fore I'll  none  of  it." 

Among  all  the  papers  on  the  Patent-law  that  I 
have  read,  and  among  all  the  discussions  on  that 
question  I  have  attended,  I  do  not  recall  any  other 
suggestions  put  forward  by  the  opponents  of 
Patent-law,  as  affording  adequate  grounds  for  the 
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continuance  of  invention  in  the  absence  of  §uch  a 
law,  than  those  I  have  now  consideTOd ; — l»i.  That 
an  inventor  cannot  refrain  from  inventing ;  2nd, 
tliat  the  uiventor  is  the  man  who  of  all  others  can 
best  reap  a  jirotit  from  the  eoinmeroial  exerciac  of 
^JuB  inv^ntiou ;  3rd,  that  there  should  he  a  system 
ef  national  rewards ;  4thj  that  there  should  bo  a 
'ajatem  of  purely  honorary  rewards, 

I  can  have  left  you  in  no  doubt  as  to  my  opinion 
^of  the  inadequiiey  of  each  and  all  of  these  sug-  ' 
ested  meentives  to  invention ,  and   1  wiU  trust 
bat  inoat,  if  not  all  those*  who  honour  me  by  I 
tiielr  preaenco  here  to-night  concur  in  my  views  ; 
but  there  are  men  who  say^  '*  Be  it  even  as  you 
Btatej  and  take  it  that  in  the  absence  of  a  Patent- 
law  there  -svill  not  be  an  ail  equate  incentive  to  in- 
V^ntioii,  still  it  is  expedient  that  such  a  law  ftbould 
not  exifltj  becanse  j^eater  evib  arise  from  it  than 
would  arifR'  from  a  cessation  of  invention," 
They  aay  the  evils  aro  :— 
Interference  inith  the  freedom  of  trade. 
That  £riti^  manufacturers  arc  jmi  at  a  disad- 
TAntagc,  as  compared  with    thosa   of    countries 
where  thare  is  not  a  I*tttent-law. 

Iliat  a  patcot  fur  an  invciition,  by  barring  the 
road,  ^ps  further  inventions. 
That  patents  are  granted  for  iiseless  things. 
That  patents  are  granted  for  things  wiiicb  are 
old. 

That  tlie  ^xist^nce  of  patents  gives  rise  to  ex- 
pensive and  difficult  litigation. 
k     That  patentees  are  great  losers  by  patents,  and 
litUat  it  would  be  a  eharity  to  protect  them  against 
tJiemselves* 

I^t  m,  as  briefly  as  possible,  examine  into  the 
value  of  these  charges. 

'*  Interference  with  freedom  of  trade/'    This  I 
r.iidmlt  has  a  solemn  sound  ;  it  ifl  enough  to  cause  j 
I  many  wise  beads  to  be  shnkeu ;  hut  don't  let  xm  be 
frightened  at  an  expression!  let  na  examine  and 
see  what  it  means. 

Borne  forms  of  words  are  v<3y  startling  when 
beard  for  the  first  time. 

liot  me  give  you  an  instance*  Within  the  mouth, 
a  letter  was  written  to  the  'fimrs,  by  a  person  using 
the  initials  F.E.S,,  entreating  that  the  Dcmsta* 
,  Hon  sbould  not  ho  sent  to  sea,  as  she  must  be 
imsafc  because  she  had  *'  heavy  weights  above  her 
r centre  of  gravity."  This  is  a  most  alarming  state- 
ment untS  it  comes  to  be  considered,  and  then  it 
turns  out  to  mean  no  more  than  that  the  Devi^tta- 
tmn  is  not  a  floating  miracle,  as  she  must  have 
been  if  she  were  ttii^  first  body  in  creation  that 
bad  not  as  mtieh  t  ffect  froni  the  weights  above  its 
centre  of  gravity  as  from  those  below  it* 

Now,  as  to  interference  with  freedom  of  trade. 
It  is  said,  were  it  not  that  the  inventor  blocks  the 
way  with  his  patent,  inamifacturerH  generaDy 
would  uFie  the  invention,  and  thus  the  public 
would  \w.  benefitted,  I  nnbesitatingly  assert,  as 
the  result  of  many  years^  close  attention  to  this 
question,  that  such  a  statement  is  entirely  at 
variance  with  the  fucts,  and  before  I  have  done  I 
hope  you  will  agrea  with  mc. 

Take  any  one  of  the  important  industries,  ind;is- 
tries  suoh  as  cotton  or  wool.  The  very  last  thing 
ibe  iestablishod  manufiKjturer  wishes  for  is  a  sub- 
stantive improTTcmentj  and  for  the  following 
obvious  reaaona  :— He  has  got  hia  good  business 
ftnd  his  connection ;  bis  customers  are  pleased  with 


that  which  be  makes,  and  are  satisfied  wil 
price  they  have  to  pay  -for  his  prod  >  ' '  ' 
they  have  no  experience  of  any  I: 
of  any  moi^  advantageous  price,  iiJLisjuuru 
the  supposition,  this  manufacturer  ia  a  mati 
as  well  as  the  bulk  of  tboae  ia  his  trmlfe, 
his  foremen^  and  his  workmen  arej 
cujstomtd  to  their  own  way  of  worK 
don*t  want  to  leani  a  fresh  system, 
one  reaaon,  of  far  more  consequence 
together,  and  that  is,  tho  mamifsicttfll 
many  thousands  of  x^^j^^^^^^  emb;irkf*d 
mitchinery  with  which  ho  conductK  hi*  luj 
ture,  and  that  niat.Vhin ery  is  of  the  full  Vi 
which  it  fitands  in  his  hooks,  Imt^  compel 
adopt  a  suhsttintive  invention  in  his  mantil 
what  will  then  become  of  those  tho 
]>ounds  worth  of  mmehinei^  P  They  will  bi 
worth  at  once,  they  will  be  degraded 
their  condition  as  machines  to  the 
oM  metal,  and  th^^ir  value  will  fall 
many  thousands  to  perhaps  not  tho  sam€ 
ber  of  himdrt^ds,  and  eontemi>oraneous!3 
this  fall  will  be  the  necessity  of  finding  a ' 
to  be  eitpendod  on  the  machinery  required 
new  process*  Coupled  with  thijip  them 
annoyance  of  partial  stoppage  of  world 
alteration,  of  bad  w^ork  betjjg  pi^odueed 
time  undH-  the  new  process,  beoauae  it 
and  baa  to  be  learned ^  of  the  thanc»?  of  ol 
cnstomers  by  delay,  and  hy  the  inf erioritr 
ducts  arising  from  the  had  work  of  which 
spoken,  and  all  this  bofl  to  be  ineuiTt$d 
hope  of  success  by  1^e  new  process,  with 
tainty  that  directly  it  is  found  to 
petitors  in  trade  will  one  by  one  felli 
example,  leaving  the  adopter  of  the  new 
uo  better  off  in  comparison  with  his  com; 
than  he  was  before  the  alteration,  %%jxA 
certainty  that  if  the  plan  fails,  even  if  h^ 
ruined,  he  will  be  langbed  at  for  his  paiiu, 
over,  there  is  not  only  the  difficulty  of 
men  new  ways,  there  is  also  to  be  overad 
frequent  exhibition  of  sullen  ill  bumour 
breaks  forth  when  a  proposition  is  niado 
trusted  and  honest,  hut  narrow-minded  mi 
foreman,  that  the  process  he  has  fio  long 
can  he  improved.  What  is  tho  "consec«fe 
pression  used  under  sucb  cu'cumst^mGes  f 
have  I  been  working  man  and  hoy  ftvr  foit 
at  this  work,  and  my  father  before 
to  be  told  that  some  man,  who  is 
junior,  and  who  never  worked  at  tba 
knows  more  than  I  do^  and  can  teach 
bu&tuess,"  This  is  a  dire  offence 
much  of  it,  and  it  has  practically  a 
than  might,  oa  a  first  consideration 
to  it.  Eememher  that  frequently  tho  prlfl 
a  manufactory  has  to  rely  oa  such  ra*a 
questions  connected  with  the  manufacta 
that  even  in  those  cases  where  he  luiows 
of  big  own  business  to  be  able  to  judge  for 
the  amount  of  resistance  to  Luiprovem<>nt  i 
bo  offered  by  men  of  the  class  I  bavo 
sidering  is  most  serious,  and  they  can 
resBtancc  covertly  and  passively,  witll^ 
possibility  of  their  cmplo3''er  being  ;tbli 
them  with  an  absolute  cbsobcdience  of 
or  with  an  active  opposition.  I  will 
to   let  me   give  two   instances*      One 


me,  aiu 
J  ten  |< 

ich^H 
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ibout  fiv©-ajttd-twenty  years  ago,  at  a  Gk)vem- 
m&A  Tictaalling  -  ye^,  when  an  improyement 
m  grinding  wheat  was  being  tried  by  the 
Gomnmen^  at  the  cost,  as  I  need  hardly  say, 
of  the  patentee.  The  improvement,  if  suc- 
cenfoL  as  it  was,  would  have  lessened  the  hard 
waric  of  the  men,  but  beyond  that  would  not 
hare  interfered  with  them  or  their  foreman  in 
any  w»y,  and  yet  in  this  case  there  was  a  great 
amoimt,  not  of  mere  passive,  but  active  resist- 
ance offered.  An  inquiry  was  demanded  and 
was  held;  it  resulted  in  some  of  the  offenders 
bemg  discharged,  while  others  were  reprimanded. 
In  this  inatanoo  men  in  government  employment, 
where  they  might  have  counted  on  bein^  retained 
during  their  working  life,  and  pensioned  in  their 
old  age,  risked  and  forfeited  these  advantages,  and 
for  no  other  cause  than  that  their  self-love  was 
injured. 

Another  instance,  much  more  recently,  relates  to 
the  introduction  of  Siemens*  furnace  into  a  large 
woria.  This  was  met  with  covert  oppbsition  by  the 
foreman  of  the  department,  who  used  to  report 
fldfpraely  of  the  furnace  generally,  while  admitting 
that  at  times  it  would  work  well.  The  principal 
baring  privately  made  his  own  observations,  and 
latisfied  himself  that  the  furnace  would  work  per- 
fectly if  it  had  fair  play,  called  his  foreman,  and 
wdtohim,  **  You  say  the  Siemens'  furnace  works 
well  sometimes.  Now,  the  furnace  is  not  varied 
in  oonstniotion,  therefore  when  it  does  not  work 
well,  it  most  be  because  it  is  not  properly  managed. 
The  management  is  under  your  charge,  and  if  in 
the  oonrae  of  the  next  three  months  you  cannot 
manage  it  so  that  it  shall  work  well  at  all  times, 
I  most  get  another  foreman  who  will  see  that  it  does 
woA  welL"  The  furnace  worked  well  from  that 
day. 

I  trust  I  have  g^ven  you  reeisons  enough  and  to 
*pare  why  a  prosperous  manufacturer,  instead  of 
Kekiflg  about  for  changes  in  his  manufacture, 
loob  jxpoa  all  innovation  with  dislike,  and  wishes 
that,  so  far  as  his  trade  is  concerned,  **  Finality  " 
ciay  have  berai  reached.  Pardon  my  using  a  coarse, 
^t  erpreaBtve  phrase,  which  is  that  you  want  some- 
lody  to  '*thrast  improvement  down  the  throats  '* 
oi  manofocturers.  A  patentee  is  in  the  position  to 
do  this.  He  has  his  patent.  Very  likely  he  is  not 
a  mana&otarer ;  his  capital  is  not  embarked  in 
vatMnaj  adapted  to  an  old  style  of  things, 
he  has  every  inducement  to  devote  his  time 
to  penoading  some  one  that  his  invention 
Hnniable,  that  it  will  turn  out  so  on  trial ;  he 
^^teto  iuperintend  all  the  experimental  work,  and 
totordievethemanufacturerfrom  the  loss  of  time 
and  from  the  distraction  of  attention  from  his  trade 
which  must  ensue  if  he  himself  or  his  staff  have  to 
vofk  np  an  invention  to  the  practicable  stage ;  and 
^^  ^vided  with  his  patent,  he  can  make  an 
•pwmcnt  with  the  person  who  first  tries  his  inven- 
^  to  the  effect  thiat  if  successful  that  person  shall 
0*  rewarded  by  a  share  in  the  patent,  or  by  being 
•ttowed  to  use  the  invention  free  of  royalty  or  at  a 
redooed  royalty.    By  these  means  a  patentee  does 

Sntly  succeed  in  getting  his  invention  put  to 
hj  the  manuf ac^orer,  but  all  these  means  are 
fleedfld  to  obtain  this  end ;  and,  even  with  their 
•■Jrtanoe,  it  is  oonimonly  a  work  of  years 
"Ware  an  invention  is  taken  up.  When  taken 
■ft  ind   when    proved  a  thorough   commer- 


cial success,  then,  indeed,  imder  the  pressure  of  the 
competition  of  the  improved  process,  other  manu- 
facturers may  wish  to  work  the  invention, 
and,  finding  themselves  unable  to  do  so  except 
on  the  payment  of  a  royalty,  may  raise  the 
cry,  **  Patents  interfere  with  the  freedom 
of  trade."  But  is  this  so  P  What  freedom 
has  been  interfered  with?  The  industry  as  it 
stood  before  the  invention  is  as  open  to  them 
all  as  it  ever  was,  but  the  power  to  exercise  the 
invention  itself  cannot  be  had  without  payment  of 
a  toll.  How  are  manufacturers  damnified  by  this  ? 
Suppose  the  inventor  chose  to  carry  on  his  process 
as  a  secret  manufacture,  it  cannot  I  presume  be 
contended  that  such  a  course,  however  undesir- 
able, should  be  made  illegal,  and  if  not,  those 
manufacturers  who  had  not  the  secret  would  be 
unable  to  pursue  the  manufacture.  Would  anybody 
seriously  call  this  "Interference  with  freedom  of 
trade  P  "  Assume  that  a  landowner  were  to  go  to 
a  number  of  manufacturers  in  his  district  and  were 
to  say  to  them,  *  *  There  is  a  large  and  unfailing  sup- 
ply of  water  on  the  other  side  of  that  hill.  I  have 
had  the  levels  taken.  I  have  consulted  geologists, 
and  I  am  convinced  it  is  practicable  to  make  [  a 
tunnel  through  that  lull.  If  it  were  made  you 
would  bring  here  a  water  power  which  would  save 
each  of  you  a  thousand  a  year  in  the  cost  of  coals 
you  now  use  for  your  steam  engines.  I  should  be 
willing  enough  to  make  the  tunnel  had  I  the 
money  to  spare.  I  have  not,  but  the  water  and 
the  hill  are  nunc,  and  I  will  contribute  the  water 
and  give  a  right  of  way  through  the  hill  as  my 
share  towards  the  realisation  of  the  plan  if  you 
will  subscribe amongyourselvesthenecessary  funds, 
and  when  the  work  is  completed  I  shall  expect  to 
participate  in  the  profits."  Suppose  the  majority 
of  the  manufacturers  turned  a  d^  ear  to  this  pro- 
position, did  not  believe  in  it,  looked  upon  it  as 
hopeless  that  a  tunnel  could  be  made  through 
such  a  rock,  dreaded  the  great  cost  of  water 
wheels,  and  were  afraid  of  finding  the  value  of 
their  steam  engines  reduced  to  one  of  the  purely 
nominal  character  belonging  to  discarded 
machines.  Suppose,  I  say,  tne  bulk  of  the  manu- 
facturers addressed  pursued  this  course,  and  re- 
fused to  aid  in  the  work  of  bringing  the  water  to 
the  distoict,  would  it  be  for  them  to  raise  the  out- 
cry of  "  Interference  with  freedom  of  trade,"  or 
would  such  an  outcry  be  just,  when  those  of  their 
body  who  in  conjunction  with  the  landowner  had 
succeeded  in  overcoming  every  obstacle,  and  in 
bringing  the  water  power  to  their  side  of  the  hill, 
were  to  refuse  to  let  those  participate  in  the  benefits 
who  had  not  helped  in  the  works.  These  men 
might  truly  say,  *'  Your  trade  is  just  as  free  to  you 
as  ever  it  was.  We  have  taken  nothing  from  you, 
but  we  have  by  our  own  skill  and  at  our  own  risk 
changed  the  conditions  of  our  manufacture  for  the 
better.  We  can  obtain  jwwer  oheapjer  than  of  yore, 
but  our  refusal  to  let  you  share  in  it  is  simply  a 
refusal  to  give  up  that  which  is  our  property.  If 
such  a  refusal  as  this  is  to  be  called  "  £iterference 
with  the  freedom  of  trade,"  then  every  man  who 
carries  on  a  manufacture  where  he  gets  water 
power  for  nothing,  if  he  refuses  to  share  that  power 
with  his  competitors  in  the  neighbourhood,  in- 
terferes with  the  freedom  of  trade,  and  every 
merchant  who  has  a  wharf  which  gives  him  better 
access  to  a  navigable  river  or  to  a  canal  interferes 
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'irith  tiie  frc<:4om  of  trade,  unless  Ixe  shares  lus 
whftT'f  ^vitli  hh  ri Tills.  Sucli  XJ«*o])(i3itioTi9  one  e^iy^i 
ftt  once  are  absurd,  und  could  only  Tio  ttjliiTAtr^d  iii 
A  Sddcity  of  advanot'd  CoimninjisU*  But  I  confesa  I 
fail  to  sij'e  how  tbe  preposition  that  the  mse  of  \m 
inTontion  should  be  open  to  **ll,  is  not  as  mnk 
communis 01  a^j  tbc  oondJtiQn  of  things  I  hav»^ 
assumed* 
The  second  of  the  alleged  evili  is -That  Britbh 
^  injinufTteturf»rs  are  put  iit  a  disadvanfaige  a«  corn- 
ed with  those  of  tioiintriBS  where  ihurc  is  not  a 
Patent  *lflw* 
"What  i«  tb<?  pnt^jticftl  tinswiu"  to  this  r  Great 
,  Britain,  rlici  United  States,  and  Fratjce*  all  havt^ 
sitmt  Patent- laws,  and  must  it  not  be  iwlmitted 
at  in  tio  other  countries  are  numufiw.ituri.?s  so 
Lifig^rouB,  or  improvemenTS  so  rifu)'  Few 
ountdes  Hainunpr  to  bo  eiviHsed  are  without 
a  Patont-law.  SwitjJerland  hfta  none.  Holland  has 
recently  given  uj*  her  Patent- law*  Are  the$o 
Qountrjes  of  progress  or  coontriRS  of  invention  'f 
"Wliftt  do  thi>y  do  to  advaneo  inauufacturss  r  1 1 
^0Etoc  heard  Lord  Houghton  say,  at  a  discussion  on  f 
^at«ent-law,  when  the  absence  of  a  Pattiit-law  in  | 
^Switzerland  was  cited,  that  he  nevtir  hf^ard  of 
Swi^?;-  rliwjd  lieing  famous  for  any  manufacture  be- 
youil  ftlpoastoeki^  and  long  hotel  bills.  So  far 
from  the  existonoe  of  a  Patent-law  putting  the 
country  which  posaessess  it  to  a  disadvantage,  it  is 
the  mt»ans  of  causing^  in^<jiniotis  fureigncrs  to  bring^ 
to  that  Ciiuntry  tlieir  various  inventions  which,  did 
Uiey  cejist?  to  becomo  property  wlien  they  reaoh 
its  shores  they  would  withhold  and  would  keep  in 
their  own  laud.  Not  only  does  a  g-oo<l  Patent-law 
bi-inf,^  in  foreign  inventions,  but  it  attrtwts  Rftxid 
mvn  to  conie  and  rejJideinuonjE^st  us,  fmd  to  establish 
works  in  our  coimtry.  A  distinguished  man,  whose 
inventions  I  have  r Retried  to  thiis  evcming,  «atd  on 
the  tJtoitsion  of  a  dificusaion  on  Patent-law  in 
l:#^eotinTi  F  of  the  British  Association,  that  he  loft 
^is  own  country  ta  settle  here,  miuuly  becMaso 
'  4he  PiLt»;int*law  of  that  country  was  so  defective 
he  could  get  no  adefjuttte  protection  fur  hm 
inventions.  Tluvt  gentleman.  Dr.  Hieniens,  is 
n  naturalised  Engbsliiuan;  he  has  vastly  im- 
proved niauy  of  our  manufactures,  and  he  is  nt 
this  time  fui  employt^r  of  some  thousands  of  work- 
men, and  i.^  so  in  manufaotui'es  which  have  to  a 
gr*^at  extent  arisen  out  of  hi^  inventions. 

Tlu*  eoasideration  of  such  facts  as  these  makes  it 
clear  to  my  miud  that  a  good  Patent-law  attracts 
improvement  to  a  country  which  possesses  it ;  and 
^thatj  therefore,  the  manufactures  of  thai  country, 
"  astead  of  being  placed  at  a  di^iid vantage  as^eom- 
paretl  with  those  of  countries  which  have  it  not, 
are  much  more  favourably  situated, 

Tho  third  chargo  agaiubt  a  Patent -law  is  that 
**  A  patent  for  an  invention  by  barring  the  road 
stops  further  invention*^* 

This  I  t;ay,  unhesitatingly,  »*  contrary  to  all  ex- 
perionce.  Progresa  in  an  industry  may  be  dormant^ 
aa  it  was  for  years  in  the  steel  trade.  At  last  an 
original  mind  oomes  and  makes  u  great  irapr*.ive- 
mcnt.  After  a  longer  or  a  shorter  time,  dependent 
on  various  oircjumatanees,  this  improvement  de- 
velopes  into  oommercijil  facts,  and  excite b  general 
att<i^ntion.  The  immediata  result  is  that  a  number 
of  other  ingenious  men  arts  set  thinking  of  the 
special  manufaeture,  and  there  follow  forthwith  a 
large  number  of  inventions  in  relation  to  it. 


It  may  he  said,  What  good  is  this,  if  thi& 
tion  cannot  be  used  because  the  firtt  pa^ 
thure  bjurinj^  the  road  P 

The  answer  is,  that  this  inventor  has  m 
and  the  hiw  will  not  gtv**  him,  a  patent 
modes  of  obtaim'ng  his  end,  hut  only  for  Mil 
nioib^  and  that  iiU  inv*'iitions   of  impro 
which  do  not  clash  with  this  can  ba 
And   further,   that  if  the  suhseqneni  in^ 
be  for  improvements  upon  the  mode  of 
patentee,  the  practical  result  in  nine  otwcm 
ten  is  that  the  first  patentee  and  the  su- 
improver  come  to  terms,  and  work  the£ria' 
in  eoranion. 

The  fourth  and  fifth  charges  aro — That  pfrt 
an?  granted  for  useless  things,  and  also  fi>r  th 
which  are  not  new*      In  some  in5.tanr<' 
be  so,  hut  who  extsepttho  foolish  piitent - 
the  first  place  if  the  sul>ject  of  the  paten! 
or  he  not  useful,  the  patent,  if  not  void,  ; 
In  the  second  place  no  one  wants  to  use  t 
is  useless,  and  everybody  may  use  thiit  i\ 

The  sixth  charge  brought  against.  aP^j ' 
*'  That  it  gives  rise  to  expensive  and  dif3: 
tion/*     This,  no  doubt,  h  true,  but  to  wi..*v .  *» 
To  ascertatn  the  value  of  the  fact,  when  conside 
whether  or  not  it  form?*  a  suSitient  groini*!  f«>« 
ahrogatioa  of  the  law  of  patents,  one  : 
amine  as  to  whatproporti^ju  the  litigati'  < 
the  magnitude  of  the  suhjtx^it.     Aa  I  have  tdn 
pointed  out,  there  is  hardly  tm  industry  in 
Idngdom  which  doi^s  not  employ  in  several 
branches  psttented  proeessies  and  niaelunei., 
annual      value     of      their    ijrodacta      m 
ennnnous,     and    must   form   a   very   largil 
ci^tage    of    the    value    of    the   total   mti; 
and   consmerdal    transactions    of     the 
It  appears  that  rather  more  than  o,00l>  acti< 
suits  are  tried  and  heard  each  year  in  the  s; 
courts  of  coiniuon  law  and  equity,  while  il 
courti^  IS  proceedings  only  relating  to  p*t<* 
e^mnac-nced,  and  that  84  only  out  ^  *■  ^^"--^^^ 
pursued  to   a  primary  deci.'^ion ; 
standing  the  magnitude  of  the  int.. 
and  tho  tdieged  incentive  to  litigation 
of  the  aatiuc  of  pattmt^,  the  number  of 
ingH  initiated  is  only  one-third  of  one  pel 
of  all  other  actions  that  arr<  tried  and  h 
the  mnulier  of  patent  eases  in  which  a  j 
decis.ion  h  given  are  only  Si^  or  ouc-sixth 
per  cent. 

I  do  not  say  there  may  not  bo  injstaaoei 
persons  have  been  mi>st  impropeily  put  to 
expense    in     maintaining    theh'     rig! its   ngn 
patentees    by    whom    they    have  bueti    ^Uij^ 
assailed,  but  is  not  thifl  true  of  every  father  n 
which  is  guarded  by  a  law  ?    Yet  no  otv-  ^'^•-^'-' 
that  thertiupon  th*.^  jxmiedy  is  to  do  aw  a 
law  and  th  e  righ  t  toge  ther ,     En  deavou r 
to  amend  the  law.  and  if  this  cannot  In 
chance  of  cases  of  hardships  is  suUiuit 
Txiing  the  price  to  be  paid  for  a  law  whichi 
its  general  terms,  is  for  the  pood,  and  as  a  ^ 
contributes  to  that  common  good. 

Prom  my  boyhood,  until  within  the  last 
two,  certain  houses  at  the  comer  of  ^'" 
street  wexe  shut  up,  and  were  allowed  to  _ 
decay,   jmd    to    "listigure  the    street    with 
shattered  vrindows  and  broken  shutter?,  s(?n<jj 
aiecting  the  value  of  the  opposite  and  a*^j 
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pnficrty.  Here  was  a  ease  of  individtial  hard- 
^apon  the  neif^hbotm,  bnt  it  was  the  result  of 
t  nfioal  law,  which  gaye  the  oontrol  of  the  oon- 
ekion  of  houses  (so  long  as  that  conditLon  was  not 
datgeroos)  to  their  owners,  and  no  one  suggested 
tbt  became  under  such  a  law  this  mischief  could 
be  wrought,  the  law  must  be  abolished.  The  law 
VIS  &  good  law,  bat  being  human,  was  imperfect, 
tod  xD^t  be,  and  in  this  instance  was,  abused. 

A^Bzn,  we  are  not,  even  now,  suffered  to  forget 
Cbe  "Qsimant"  and  his  pretensions.  Here  was  an 
initanoe  where  under  the  operations  of  laws  which 
enable  a  person  to  recover  possession  of  an 
«tiie  from  which  he  has  been  displaced,  a  low 
frjTwtonr  had  it  in  his  powerto  harrass  the  right- 
ful ownen  of  a  property  oy  years  of  litigation,  and 
tojmt  them  to  an  expense  said  to  amount  to  over  a 
bondred  thousand  pounds,  to  say  nothing  of  the 
DCttij  equal  expense  to  which  he  has  put  the 
Qition,  Kid  all  this  without  the  slightest  fotmda- 
toQ  fbr  his  daims.  Here  was  a  case  of  the 
gronast  individual  hardship,  but  no  one  dreams 
tUt  became  a  fraudulent  claim  was  made  to  an 
•folate,  tbe  law  under  which  such  a  claim  could 
>  made  should  be  abolished,  or  that  it  would 
be  wiae  to  prevent  the  repetition  of  such  an 
ittempt  at  ttie  cost  of  being  without  auy  law 
br  which  a  rightfol  owner  oould  recover  property 
tbmi  waa  witimeld  from  him. 

The  last  statement  made  as  to  the  evils  of 
pitentiiB,  "That  patentees  are  great  losers,  and 
tiut  it  wodd  be  charity  to  protect  them  against 
Owfudres.'*     That  patentees    are,   taken  as    a 
»ii<^,  loaen  by  the  time  and  money  they  expend 
opon  their  inventions,  is,  I  think,  likely,  but  we  are 
I  oasdering  whether  the  community  as  a  whole 
•  aloaer.    U  we  axe  to  make  classes, and  to  divide 
Itte  po|ralation  into  those  who  take  out  patents 
nd  those  who  do  not,  I  say  that  the  community 
as idiola is  largely  benefitted.    The  amount  re- 
«Ted  in  royalties  ^m  successful  patents  would, 
I  ('Mibly,  if  thrown  into  a  common  fund  and  dis- 
trbotod  orer  adl  the  patents  that  are  taken  out, 
pn  bat  a  very  poor  return  to  each— a  return  so 
poor  that  it  would  not  be  worth  while  for  persons 
to  take  out  patents  if  that  were  to  be  the  utmost 
mamat  of  thdr  reward.    But  surely  the  general 
^blie  oug^t  not  to  complain  of  this ;  they  get  all 
tilt  i&tdhgeDoe,  tlie  invention,  and  the  labour  of 
P^teoteea  aa  a  body  for  a  confessedly  inadequate 
ivmnsention ;  and  they  get  it  at  this  cheap  rate 
^*««MS  the  reward  is  not  uniform,  but  is  varied — 
K>  Tiried  that  the  high  prizes  are  worth  the  efforts 
of  the  beat  men.     Sydney  Smith  has  told  us,  in  his 
^^ttostoArohdeaoon  Singleton,  on  the  Ecclesias- 
tical Coomiiaaion,  that  if  you  wish  to  get  the  best 
*™es  at  the  lowest  rate  of  remuneration  you 
^  do  ao  by  making  that  remuneration  imequal. 
^  Myi:— **  It  seems  a  paradoxical  statement,  but 
^{ftctistiiat  the  respN&otabilityof  the  Church,  as 
*«U  aathat  of  the  bar,  is  almost  entirely  produced 
'  °7  ^  mieqiial  divisions  of  their  incomes;'*  and  he 
'  Kpetcn  to  inow  how  men  of  capital  and  of  educa- 
^  are  drawn  towards  both  professions  by  the 
oope  of  the  prizes,  while  if  the  total  gains  were 
^^  distributed  there  would  be  no  adequate  in- 
g'ycpt  to  cause  any  man  of  position  to  enter  either 
^l^nnon.    So  it  is  as  between  the  ^^reat  bulk  of 
«  pnblio  and  the  inventors ;  the  mventors  are 
^M  by  the  few  prizes,  and  the  public  thus  get 


their  invention  as  a  whole  at  the  cheapest  possible 
rate. 

The  public,  as  I  have  said,  are  benefitted,  the 
national  revenue  is  benefitted,  for  the  State 
get  us  much  as  £90,000  per  annum  from  patent 
fees,  and  the  inventors  are  contented;  if  they 
do  not  get  solid  gains,  they  live  in  hope ;  and  I 
think  it  is  not  too  much  to  ask,  that  so  far  as  their 
interests  are  concerned,  it  will  be  time  enough  to 
do  away  with  a  Patent-law  and  their  hopes 
together,  when  the  inventors  as  a  body  come 
forward  and  demand  the  destruction  of  both. 

I  will  s^  no  more  in  support  of  my  two  propo- 
sitions. The  first,  That  in  the  absence  of  a  Patent- 
law  there  would  be  no  adequate  incentive  to  the 
continuance  of  invention.  The  second,  That  the 
Patent-law  is  unaccompanied  by  any  evils  such  as 
woidd  justify  its  abrogation. 

I  may  be  asked,  if  these  propositions  be  true, 
why  is  it  that  i^e  question  of  the  withdrawal  of 
protection  for  inventions  is  from  time  to  time 
brought  forward,  while  it  is  rare  to  find  a  paper 
written  to  express  satisfaction  with  the  existmg 
state  of  things  ? 

In  answer  to  such  questions,  I  would  say  **  Con- 
tented men  don't  discuss,'*  "people  don't  run 
about  proclaiming  their  content."  It  is  the  man 
desirous  of  change  who  makes  himself  heard ;  and 
further,  I  would  ask,  who  are  these  men  desirous  of 
change  ?  Not  the  inventors,  that  is  dear ;  and  I 
will  undertake  to  say  not  (witii  very  few  exceptions) 
the  manufacturers.  Who  are  they,  then  ?  T^ey 
are  generally  men  who  f  with  the  best  possible 
intentions)  occupy  their  leisure  in  schemes  for  the 
improvement  of  society.  Able  men,  honest  men, 
and  men  capable,  as  a  rule,  of  arriving  at  just  con- 
clusions when  reasoning  from  sound  premises. 
But  it  behoves  such  men  to  be  extremely  careful. 
The  very  position  and  ability  that  enable  them 
to  do  mucn  good  when  they  are  right,  make  it 
inevitable  that  they  do  infinite  harm  when  they 
are  wrong,  and  tliey  are  wrong  if  thejr  rest  their 
arguments  upon  inadequate  information;  and  I 
beueve  it  to  oe  extremely  difficult  for  them  to 
obtain  the  necessary  data,  for,  as  I  have  said, 
they  are  neither  inventors  nor  manufacturers,  and 
therefore  they  have  not  that  thorough  acquaint- 
ance with  the  manner  in  which,  in  actual  practice, 
inventions  are  originated  and  developed,  and  with 
the  manner  in  which  such  inventions  are  incorpo- 
rated into  commercial  pursuits,  that  should  be 
possessed  by  those  who  undertake  to  be  our  guides 
m  the  subject  of  protection  for  invention. 

In  the  absence  of  this  knowledge,  the  very 
best  reasoning  must  lead  to  erroneous  results. 

I  have  attended  the  reading  of  many  papers 
adverse  to  the  continuance  of  the  Patent-law,  out 
I  never  yet  heard  one  of  a  practical  character,  and 
I  never  yet  knew  the  writer  of  one  of  these  ad- 
verse papers  able  to  answer  the  argumaits  which 
were  brought  forwwrd,  in  the  discussions  that 
ensued,  by  speakers  possessed  of  comi>etent 
knowledge. 

The  conclusion  of  such  writers  as  I  have  de- 
scribed have  very  great  weight  with  certain  sec- 
tions of  the  public,  who  are  not  at  the  pains  to 
investigate  the  hollowness  of  the  foundations  upon 
which  these  conclusions  are  based.  But  I  iacnst 
that  the  members  of  tiie  Legislature,  upon  whom 
devolves  the  serious  responsiwlity  of  determining 
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whether  or  not  protection  for  inventioTi  shftll  be 
oon tinned,  will  examino  witK  the  greati'st  care 
into  tbe  true  state  of  the  case,  and  will  not 
Jightlj,  to  satjjffy  the  moat  unwise  cledrfis  of 
tht  few.  detefnnine  that  there  shall  no  longer  be 
protection  for  inventions.  Should  they  un- 
hftppUy  take  this  course^  my  finu  belief  ia— and  I 
Bay  it  with  the  titmoit  f^ttmeatness^ — that  the  retuU 
would  he,  first  the  Htoppage  of  all  Biihstantive  im- 
proTement  in  the  raanufaotiireR  of  this  country, 
and  then  year  by  year  the  gradual  falling  liack  of 
itspointion  among  the  nations,  depnvt  d  as  it  would 
be  not  only  of  the  foreign  inTentive  talent  which 
now  so  readily  seeks  def^-^elopment  here,  hut  de- 
prived alao  of  the  talent  of  the  moat  ingenious  of 
OUT  fellow  subjeota,  who  would  be  driven  to 
foreign  shores  to  find  that  reward  for  their  skill 
TvhicS  they  could  no  longer  obtain  in  their  native 
land* 

I  believe  alio  the  very  best  of  our  artisan 
djwis  would  fee]  that,  by  the  abrogation  of  the 
Patent-law  they  had  lost  the  most  legitimate 
aource  of  aid  whi^b  they  had  for  raising  them- 
selves  in  hfe  ;  and  hard  iodeed  would  be  the  task 
to  pereutide  tbeae  men  that  thoae  who  withdrew 
such  proteetion  did  it  for  the  good  of  the  com* 
munity. 

And,  lastly,  I  wiU  ask,  are  we  prepared  to  see 
the  abolition  of  copyright  ?  If  not,  we  must  retain 
a  Pat^i-nt-law,  for  depend  upon  it  the  natural  eeuBo 
of  justice  of  the  inhabitants  of  this  country  would 
never  suffer  so  gross  an  anomaly  as  this,  that  while 
the  int'^entor  of  a  machine,  which  he  had  perfected 
by  anxious  thought  and  large  expenditure,  was  to 
have*  no  protection,  the  describer  of  that  machine 
in  a  book  was  to  have^  exatititously,  a  protet'tion  not 
only  in  his  own  land^  hut,  by  the  , operation  of 
international  law,  in  ne^ly  all  the  civiliaed 
cotmtries  in  the  world* 


DISCUSSION. 

BIT  Artlonio  Brady  desired  to  say  a  word  or  two  from 
the  inventors'  point  of  view;  hut,  in  the  first  plae©,  he 
must  expresfl  tho  intense  pleasure  he  had  fy^tin  HBtenmg 
to  Ihis  most  exbAUstive  paper.  The  Patent-laws  had 
i^sewHy  attracted  a  great  deal  of  attention,  and 
lately  at  the  workmen's  exhibition  at  the  Agricultoml 
Hiill^  Islington^  they  had  been  able  to  i^et  tom^raiy 
protoetion  for  the  invontions  of  workmen  tbore  exhibited. 
On  that  occ^don,  the  inventive  genius  of  Englisli  work- 
ing men  woe  die  played  in  sneh  a  manner  as  to  surpass 
the  tnmt  suiguioe  e:cp&ctati^ns,  and  th@  Inrfintorl'  Insti- 
tnte  bad  been  thereby  induced  to  coniiider  what  means 
oonM  be^  devised  for  developing  and  utilising  the  inven* 
tivfi  genius  of  the  country  ;  because,  much  as  ^ey  owod 
to  the  Pstant-lawaj  it  ^wm  evident  to  all  who  had  con- 
sidered the  subject  that  they  were  as  yet  far  from  p<jrfect. 
But  for  theae  acknowledged  imperfections,  many  poor 
inventors  would  now  be  rich  Diea^  beCAtiHo  at  pVeient 
they  were  unable  to  obtain  tdl  the  protection  to  which 
they  were  entitled.  Though  thero were  two  or  three  points 
which  they  considered  of  easential  tmportanee^  they  bad 
determined  on  not  going  to  the  Government  with  any 
particnlar  scheme,  but  to  point  out  tbo  pre  At  ftdvanees 
wMch  had  been  made  in  the  Patent- law  of  America,  and 
the  advantaftee  poaaessed  by  ioTentors  in  that  country. 
He  was  ^ladtto  find  tbst  m  consequence  of  the  deputa- 
tion which  waited  on  the  lata  Lord  Chancellor,  shortly 
before  the  change  of  GoTemment,  steps  were  being 
taken  to  provide  a  reapecAtable  patent  maseum  In  the 
new  building  at  South  KensiDgton;  and  he  thought 


there  coutd  be  little  doubt  that  this  would  be | 
towards  promoting  that  teclmical  edumtion 
which  ifo  much  had  been  heard  of  Ute.  AHoi 
been  made  to  the  law  of  copyright,  luid  he  mi 
he  was  unable  to  see  why  an  author  shoald  \»  \ 
to  protection  for  40  yean,  and  to  7  yean  after  hi 
nnd  the  patentee  to  only  1 4  yeart,  witli  a  poQit 
longation  for  5  y&oxn  additionaJL 

M^or  HotchldsB  thought  the  argnment  of  Hr. 
well  was  unanswerable  on  every  point.  With  n 
the  Patent-law  of  the  United  Statea  he  might 
that  Ameriea  waa  young  and  gmwing,  with 
strtcted  iupply  of  human  labour,  which  bad  to  be 
mented  ss  far  as  possible  by  invention^  The  ( 
ment,  therefore,  had  endeavoured  to  foster  in 
g«niQS  by  protecting  inventors,  and  not  hs  ] 
nnsuGcessfully.  He  had  bad  the  privilege,  wImI 
of  being  a  neighbour  of  Mr*  MeCormick,  and  1 
meadow  in  which  hei  had  worked  by  mooialj 
order  to  avoid  the  ridicule  of  his  neighbQU^s-*^ 
reaping  machine  which  had  made  blsa  to  ismo 
also  recollected  the  genial  and  generoi^  M 
squire  who  had  aasisted  him,  and  ptirchassd  1 
ma»hiae,  which  naturally  being  but  rudely  oooi 
was  soon  oonsigned  to  the  lomber  rooiD. 
McCormicki  heweverf  still  went  shead*  tm 
others  stepped  in,  m  they  toon  did,  to  o| 
invention,  he  took  his  cane  to  the  supreme  couf^ 
machine  was  fetched  out  of  the  lumber-rDom  sn 
before  the  judjtei,  when  judgment  was  aX  <mim  ^ 
bis  favour,  Thia  showed  the  value  of  cheap  aai 
]Ufltico  in  such  oases,  for  Mr.  McConnkk  wcM 
been  totally  unable  to  conduct  an  expensive  woi 
litigation.  He  was  tbna  CDeoaraged  to  go  on^ 
machines  he  now  made  bore  a  printed  labsl  sho« 
he  had  taken  out  no  less  than  twenty  suocanifv 
far  improvements  of  various  kinds.  In  0is 
States  it  only  cost  £3  to  file  an  application  &ri 
and  this  secured  an  impLirtinl  inTeetigatktt  I 
merits  of  the  invention,  wbioh  wa«  ^peedi^  accoo 
fbT  there  was  a  staff  of  70  examinen  conneetidi 
Patent -office,  viz,,  a  comnuMioner,  2  assistaat 
iioners,  3  examin^r^  in  chief,  and  three  el 
examines  of  22  each  divided  into  three  gradn. 
an  application  was  filed  it  was  referred  to  tlis 
which  it  belonged,  and  than  came  on  for  exats^ 
rotation .  I  f  the  fi  nt  examiner  rejected  it,  and  I 
cant  were  diaantisfied,  he  had  a  right  of  innna' 
fint  place  to  tho  Board  of  Examinen  in  <" 
also  reported  advcraely,  to  the  C^mmiesi  ' 
to  the  Bo  promo  Cobrt  of  the  Distnet  M  C^duialll 
the  ;^upteme  Court  of  the  United  Stat^  sosei 
but  practically  very  few  cases  went  hey^od  the 
oflice.  In  caae  of  rejection  the  exsminen  were  1 
state  the  reasons  for  th^ir  deeision,  and  if  ^  il 
hiid  been  previously  patonied  to  atats  when  sod 
Nothing  could  be  moru  simple,  the  patent  and« 
law  being  dasaed  togetheri  though  Acpanfta 
were  allotted  to  each  department^  and  the  v^ 
been  found  to  wort  very  sucoesafiilly  In  fostenii, 
ttvc  gonius  throughout  the  country.  The  whob 
obtaining  protection  was  36  dels,  or  abooti^ 
was  found  that  a  large  proportion  of  invsntto 
from  mmi  not  profesaioaally  mechanieana^  in  fiC 
every  rank  and  business  in  life  contributed, 
often  the  most  valuable  soggestions  were  men  t 
tions  of  existing  patents,  and  in  such  oasei  li 
generally  a  combined  patent  embodying  the  M 
reaulta.  Inventara  from  all  parti  of  tb^  wr.ri! 
Lake  out  patents  in  Ameriea  because  if 
the  citizen  stood  on  the  same  footing,  ex 
of  a  renewal,  when  there  waa  a  distinction.  H^ 
it  wcnld  be  much  to  the  advantage  of  Englioid 
a  Himilar  system,  for  many  iroprovementa  werf « 
secret  and  jealously  yarded,  simply  for  want  eJ 
and  easy  mode  of  obtaining  protectton,  ths^ooi 
being  that  in  many  large  eatablishmenls  tt  ws| 
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sUe  ior  a  TiBitar  to  gain  admiasioxi  unless  he  made  a 
|BotiTe  afiateiBcnt  that  be  was  not  interested  in  the 
futkuhr  nannfacture.  He  hoped  the  day  would  soon 
OQCM  wboi  thsxe  would  be  not  only  international  copy- 
ist but  intonational  patent  right,  and  at  the  leaat 
psible  cost*  because  he  held  it  to  be  essentially  objec- 
tMo^  for  the  Slate  to  receive  a  revenue  from  patent 

Mx.  W.  Inrattrah,  7.X.8.,  said  the  current  of  opinion 

<n  the  salject  of  Patent^lawa  seemed  to  be  undergoing 

a  chasfi^  there  baviBg  been,  some  seven  or  eight  years 

1^  very  fermidaMe  manifertations  in  &vour  of  abolish- 

■g  neh  pfoteotkm.    The  argument  during  Uie  last  four 

«  five  years,  howerer,  very  much  owing  to  the  efforts 

of  Mr.  BiamwtU,  bad  been  turned  in  the  opposite,  and, 

m  hi  believed,  in  the  right  direction,  and,  after  the 

|sper  they  had  just  heard,  it  really   required  some 

■kout  o(  ingenuity  to  see  what  could  be  said  on  the 

oUmt  fide.    He  had  followed  with  care  the  course  of  the 

iacmkm  for  some  years  past,  and  so  far  as  he  could 

■ppfsoiste  the   ease   on   the   other  side,  he   thought 

tbe  aigunMBtB    reaolved   themselves    into    objections 

grouded  on  the  practioal  effects,  rather  than  to  the 

gnMfil  principle.     It  had  been  urged,  with  some  force, 

tbft  oae  effect  had  bem  to  stop  inventions  because  one 

am,  by  neordiBg  a  patent  in  somewhat  vague  terms,  and 

lot  ioaoviag  it  out,  prevented  others  pursuing  a  similar 

liie,  lad  thus  retarded  improvement.    He  was  not  pre- 

pocd  t»  Sly  that  cases  might  not  be  adduced  to  bear  out 

t^  Tisvtosoasa  extent,  out  after  all  this  was  only  a 

mtts  of  dfteil  in  administration,  and  not  'an  argument 

tgifost  s  Patent-law  generally.    Moat  persons,  while 

fimlr  isBcrting  the  propriety  of  a  Fktent-law,  were 

psmfoOy  aen«iUe  of  ihe  improvements  which  mig^t  be 

iidlrodiieed  into  its  working,  ajid  assuming,  as  they  fsiriy 

■igbl,  thtt  the  most  numerous  classes  of  inventors  would 

U  foond  amongst  intelligent  workmen,  it  was  obvious 

Qkst  two  essentiid  points  were  simplicity  and  cheapness, 

nether  of  which  qualifications  could  be  claimed  for  the 

Segfirt  Patent- law  by  those  most  anxious  to  defend  it. 

^  theie  was  no  reason  why  it  should  not  be  made  both 

ample  tnd  cheap ;  an  enormous  revenue  was  derived, 

b«  ooondeitd  most  unjustly,  from  patents — ^Mr.  Bram- 

wtll  flud  £90,000 — ^but  he  believed  it  was  even  more ; 

fct  he  tgited  with  Major  Hatchkiss  that  to  levy  a  tax 

on  pst<oti  vas  a  greater  violation  of  the  principle  of 

free  trade  than  to  tax  even  food  itself  {  in  fact,  in  a 

^■istiy  dBpeodaat  upon  her  manufactures,  and  which 

«itk  tte  ptogress  of  natural  science  must  be  more  and 

tn»  dependent  for  the  extension  of  those  manufactures 

ntbs  spplication  of  invention  to  them,  it  was  an  obvious 

error.   Anongst  the  most  pressing  wants  were  a  proper 

ii^i,  a  better  organised  office,  and  proper  buildings 

vhen  nodels  might  be  exhibited ;  and  if  these  were 

MraUod  OMny  of  the  objeetions  now  raised  would  fall 

to  tke  grottbd.    With  regard  to  the  question  of  litiga- 

tioDftas  Bomber  of  patent  cases  tried  was  certainly  not 

v«n  ksge,  but  he  had  known  instances  in  which  they 

^gtas  «a  for  days  and  weeks,  invcdving  enormous 

cxpeott,  tnd  ending  in  a  result  satisfactory  to  neither 

pvtr.  lad  this  stemed  inevitable  witli  the  present 

fT^tea,  tadsr  which  they  were  tried  before  an  ordinary 

^t  tbs  Dajority  of  whom  were  probably  totally  inno- 

«ift  of  say  medianical  knowledge ;   and   thoua^   he 

^tkli.  be  the  last  to  suffgeet  that  English  judges  did  not 

f*i*  an  the  acesmphahments  which  might  be  looked 

■fin  persons  oooupjring  their  exalted  position,  it  was 

^  ^spgatioa  to  a  man   who  had   spent  his  life  in 

■■^wiM  the  intricacies  of  the  law,  to  say  that  he  was 

not  bat  stted  to  give  a  decision  on  an  abstruse  point  of 

Mteieiorehsmistry.    If  patent  eases  were  tried  in  a 

JJJwuiiWs  mwf^  he  thought  proruion  should  be  made 

m  a  pffiO  swill  si    eiEpert  sitting  with  the  judge  as 


,  and  for  properly  selecting  the  jury,  and  if 
wARggfttioos,  which  had  been  made  over  and  over 
^BV'viis  oarriad  out,  he  believed  great  benefit  would 
ii«ll.  Fcttmudely,  the  Attorney  aad  Solicitor  Gtonsral 


had  no  longer  that  personal  interest  in  the  fees  whidi 
they  formerly  possessed,  and  this  was  certainly  a  step  in 
the  right  direction.  He  hoped  the  Society  would  make 
a  strong  representation  in  the  proper  quarter,  stating 
specifically  what  was  required,  and  urging  that  the 
effiqient  protection  of  inventors  was  a  national  necessity. 
The  mere  fact  of  Dr.  Siemens  settling  in  England  in 
order  to  enjoy  the  benefit  of  its  Patent-mws  was  a  power- 
ful argument,  but  it  was  only  a  repetition  of  what  had 
taken  place  in  former  times.  The  cloth  manufacture 
had  been  introduced  from  Flanders,  and  the  silk  trade 
from  France,  in  a  similar  way,  because  England  ^^as  the 
safest  place  to  live  in,  and  its  laws  were  wrly  and  im- 
partially administered.  Other  countries  were  now  over- 
taking her  in  these  respects,  and  it  was  therefore 
eminently  desirable  that  her  Patent-laws  should  be  made 
the  cheapest,  simplest,  and  most  efficient  in  Europe. 

Mr.  Oalloway,  as  an  inventor,  begged  leave  to  en- 
dorse all  that  Mr.  Bramwell  had  said  as  to  the  neces- 
sity for  protecting  inventors,  the  hardships  to  which 
they  were  subjected,  and  the  absurdity  of  supposing 
that  honour  alone  was  a  sufficient  recompense  for  their 
labours.  He  mentioned  instances  in  his  own  experience 
and  ih&t  of  others,  in  which  inventors  had  been  de- 
prived of  the  due  reward  of  their  exertions,  and  ex- 
pressed a  hope  that  an  attempt  would  be  made  to  secure 
a  better  application  of  the  patent  fee  fiind. 

Mr.  J.  Horatio  Lloyd,  Q.G.,  said  he  was  one  of  those  who 
had  the  misfortune  ni>t  to  entirely  agree  with  the  opinions 
expressed  by  Mr.  Bramwell,  though  he  regretted  that 
time  would  not  allow  of  his  statuig  his  objection  in 
detail,  which,  however,  he  should  be  hap^y  to  do  if  the 
discussion  were  adjourned.  In  1851,  when  giving  evidence 
before  the  House  of  Lords'  Committee  on  this  subject, 
he  ventured  to  express  the  unpopular  opinion  that  the 
Patent-laws  not  only  produced  no  good  results  but 
actually  did  positive  mischief,  both  to  the  community 
at  large  and  to  inventors.  The  twenty-three  years 
which  had  piace  passed  had  in  some  degree  modified 
his  conclusions,  because  he  had  seen  many  valuable  in^ 
ventions  which  he  should  be  sorry  to  see  go  unrewarded, 
and  he  had  never  yet  been  able  to  discover  what 
adequate  recompense  could  be  substituted  for  the  pro- 
tection afforded  by  a  patent.  If  any  scheme  could  be 
devised  by  which  the  State  could  reward  a  meritorious 
invention,  he  should  still  adhere  to  his  original  opinion^ 
but  at  present  he  had  not  been  able  to  satisfy  himself 
that  any  such  method  could  be  suggested  wHich  would 
work  satisfactorily. 

Mr.  C.  E.  Healey  said  that  the  objection  mentioned 
by  Mr.  Newmarch  that  patents  stopped  the  progress  of 
invention  would  generally  be  found  to  arise  incases  where 
only  provisional  protection  had  been  obtained,  and  to 
meet  this  difficulty  he  would  suggest  that  it  might  be 
advisable  not  to  publish  the  provisional  specification. 
A  suggestion  which  had  often  been  put  forward  was  that 
a  thorough  preliminary  examination  should  be  made 
before  any  patent  was  granted ;  but  he  took  it  that  the 
present  system  of  provisional  protection,  though  capable 
of  improvement  in  practice,  offered  valuable  assistance 
to  inventors,  inasmuch  as  it  gave  them  time  to  elaborate 
their  inventions  before  accurately  defining  them.  If 
under  such  a  system  it  was  laid  down  that  the  State 
ought  not  to  take  fees  for  an  invention  which  had  been 
already  claimed  by  another  person,  they  must  either 
refuse  applications  of  a  similar  nature  to  one  for  whioh 
provisional  protection  had  been  granted,  until  the  six 
months  had  elapsed,  when,  in  case  it  were  not  proceeded 
with,  the  invention  might  be  lost  altogether,  or  else  the 
examination  must  be  deferred  until  the  complete  specifi* 
cation  was  deposited,  when,  in  case  of  rejection,  the 
original  fee  ought  to  be  returned,  which  would  lead  to 
great  complexity  and  inconvenience. 

The  Chairman  said  that  every  speaker,  with  the 
qualified  exception  of  Mr.  H.  lioyd.  seemed  to  agree 
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with  tha  gcneml  principle  that  the  rcit^nt-liiwi  ought  to 
"be  mcLintained,  though  it  had  hardly  hcen  doTibted  that 
in  their  adaiiniBtnition  they  wcrw  cupable  of  grent  im* 
ptovecn^nt.  It  Hecmed  to  him  thnt  Mr.  Bmm^ell  had 
omitted  one  argument  which  would  have  very  powerfuUf 
supported  hiB  ease,  when  bt?  stated  At  the  oytaet  thAt 
he  would  put  aflide  any  conai  deration  of  what  he  d©- 
ACrihed  aa  natural  juatice,  for  ho  ir.emed  rather  to 
oonceda  for  the  aafce  of  the  argument  that  property  iu  a 
patent  stood  on  a  iomcwhat  lesa  firm  foandatiou  tbaii 
that  in  other  things.  For  his  own  part,  however,  he 
WB»  fnclmed  to  hold  that  of  all  forma  of  private  pro- 
perty— ^and  he  was  far  enough  from  sympnthiiiing 
with  communifm  in  any  flhap«  or  form — pro- 
perty iu  pateuta  and  copyrights  was  that  which 
mon  fltrongly  coromeuded  itself  to  our  sense  of  juAtitje. 
Ho  did  not  consider  that  he  st  all  surrender^  «ny thing 
of  tho  Aacrednesa  of  private  property  by  saying  that  it, 
like  all  other  humaa  iuatitutioEis,  muet  ^nd  its  juatifica- 
tion  in  the  broad  general  prinelplo  of  its  obvious  ex- 
pc'diency  and  necessity  for  tho  general  welfare  of  man* 
fdrui.  iind  bo  did  not  know  on  what  other  haaia  any 
in.aitution  could  stand.  If  that  were  so,  it  mmt  also 
be  conceded  that  private  property,  in  particular  cnaeti, 
was  open  to  certain  obvious  objictions,  which  bad  been 
made  the  most  of,  and  carried  to  an  extent  which  bad 
led  aomo  ingeniotiH  penons  into  what  appearod  to  him 
to  be  great  ejctrrivagaucea.  For  inatanoe,  to  take  the 
broadest  iljustnvtitin,  they  all  knew  the  objections  to 
the  eaistenee  of  private  property  in  land  (which,  he 
believed,  would  be  found  on  examination,  to  be  perft^cily 
idle);  but  in  the  ooae  of  invtintiona,  he  could  not  aee 
that  any  rational  objection  whatever  could  be  urged 
again  at  their  being  the  a  abject  of  private  property  ;  he 
eould  not  conceive  how  nnyihing  could  bo  more  natural, 
Tatioutil,  and  convenient  than  that  a  man  ahould^to  aomo 
©xtentf  enjoy  tho  produce  of  hia  own  ingenuity  and  in- 
telligence ;  and  that  if  ho  inveoted  a  ateain- engine 
01  wrote  a  book,  he  should  be  protected  in  the  enjoyment 
of  wbftt  he  hnd  produced*  He  could  understcmd, 
tbough  he  did  not  symprithiao  with,  persona  who  said 
it  was  a  fitrange  tbiag  that  merely  because  a  man 
happened  to  be  in  a  particular  position  he  ahould  in- 
herit a  large  portion  of  the  e.-irth's  Purface,  and 
exclude  everybody  ebe  from  it.  There  was  some  plausi- 
bility at  Icaat  about  such  a  remark ;  but  how  did  the 
mventor  exclude  anybody  from  anything  P  He  was 
onl^aecorcd  in  the  use  of  that  which  he  had  made,  and 
which  but  for  him  would  not  have  exiated  at  all.  He 
therefore  conaiderf  d  that  on  general  principles  pri>p<jrty 
in  inventions  and  in  the  copyright  of  books  was  the 
most  fiiicrtd  of  all ;  nor  did  he  think  that  position  waa  in 
the  least  degree  affected  by  tho  fact  that  it  waa  only  as 
society  advanced,  and  as  the  importance  of  inventions 
and  literary  productions  made  itself  manifeist,  loga!  pro- 
tection was  given  to  that  form  of  property.  W©  oould 
not  but  agreti  witlt  tho^e  who  aaid  that  conaidanible 
improvements  might  be  introduced  into  the  law  of 
patents,  aud  thnt  the  expeuaes  of  litigation  were  often 
heavy*  He  had  taken  part  in  proceedings  which  certainly 
were  ctinduetod  in  a  very  dilatory  and  ess  pensive  mivnntrj 
and  thia  must  to  aoms  extent  be  avoided ;  but,  whiLit 
fully  admitting  all  this,  thero  was  another  point  of  view 
from  which  the  subject  musl  be  considered*  It  was  aaid 
that  the  Patent- law  did  no  ^ood,  becauae  there  was  ay 
much  litigation  involved  in  it;  but  his  experience  kd 
him  to  the  conviction  that  the  fact  of  a  great  deal  of 
litigation  taking  pkt*  on  any  parti cukr  e object  sbowed 
that  the  subject  matter  was  of  great  vaJiie.  It  was  like 
B&ying  that  you  ought  to  abolish  pbyaiiiiana  because  Ihey 
made  krgo  fortunes ;  and,  therefore,  while  ho  would  do 
evervthing  poaaiblo  to  improve  the  Patent-kw,  hb  be 
would  medicine  and  surgery,  he  found  in  tho  citpenHe 
incurred  in  the  one  as  well  ns  in  the  other  a  proof  of 
the  importance  of  the  subject  to  which  it  wtis  applit-d* 
A  ihcai  time  ago  a  gentleman  showed  him  a  machine 
it^ding  in  a  most  magnificent  range  of  buildings,  and 


told   hini  that   it   had   cOflt   him»  partly  in   Utii 
A  quarter  of  a  miHioti  of  money  before  he  ca4tM 
to  work ;  but  it  had  not  tttdj  repdd  thtt  ootl^ 
built   the  mill  into  the  bargain.     That  ihoM 
value  of  patent  property,  and  although  eferyooe' 
rejoice   if    it    could     be    obtained   at   lens   eX 
it    proved   the    enormonfl    importance   of    pioK 
Too  much  must  not  be  expected  &om  refunoi  if 
though  be  admitted  thdr  importance^  and  had  dom 
he  cuuld  to  adviince  them ;   beoausa  it  wriii  imyt 
to  mak^  the  decision  of    a  difficult    qneation  &|| 
matter.     Something  had  been  said  about  eapoij 
the  notion  seemed  to  be  that  if  yoa  Imd  &  gautl^ 
thia  aort  instead  of  a  lawyer  unacquainled  with  chfl 
and  mechanics,  he  would  be  able  to  settle  lh« 
matter  at  once.    Bui  this  was  a  great  mistake,  aol 
who  had  had  practioal  acquaintance  with  liiigij 
this  kind  knew  that  the  part  which  fell  to  the  ] 
was  just  a£  much  highly  akOled  labour^  whicsh  > 
neceaaary  to  employ  and  to  |»y  for  at  the  mjyk«|j 
aa  that  of  the  engineer  or  chemist.     Therofoif  e,  in 
poaaible  reforms  had  been  effected^  there  wvuM  gg 
patent  cases  with  heavy  feea,  long  bills,  atid  gie 
satisfaction   on  the  part  of   the    defeated,   ad 
even  on  that  of  the  iuccewful  part^*     The  qdfl 
the  validity  of  the  patent  did  not  ariae  pure  mi, 
hut  was  often  mixud  up  with  queetionB  of  oooli 
boua-fSdca,  of  book-keeping,  and  mercnntiie  qiie4 
all  kinds,  and  the  wholtj  got  into  an  extr&urdinat] 
which   would  prove  a  vory  difficult  task   for  • 
pert  to  unravel.  He  would  conclude  by  moving  a 
vote  of  thanks  to  Mr.   U  ram  well  for  his  valuii 
exhaustive  paper. 

The  motion  having  be«B  (carried* 

Captain  Selwyn,  E*H.,  moved  the  adjournment 
deljale  to  tb^tt  day  week^  as  there  were  many  gaol 
still  anxious  to  speak  upL»n  it. 

Mr.  F,  W,  Campin  seconded  the  motion, 
supported  by  Mr.  Hilton^  and  unanlmoosly  agrM 


Modcla  of  l^lt.  Huck vale's  improved  laHwttj 
and  locking  apparatus,  and  of  hia  patent  safat^ 
point  lock  were  exhibited  during  the  evtuiiag* 


THE  STBEET.PATfiMEirT  ^TTISTIOI* 

The  following  papfir  has  been  eotiiinimiai 
the  Comnuttee  on  Koad  Traction  by-  J.  IL  I 
a  memlwr  of  the  Society,  and  f^  * 
many  years  member  of  the  Common  Coimi! 
Deputy  of  bis  ward  in  the  City  of  Ijondoa  > 

It  would  not  bo  easy  to  find  an  iHustt«tioa 
WJiywardueaa  of  public  opinion,  and  of  the  v 
mental  or  moral,  of  tho  groat  mass  of  peoplay  1 
righteous  judgment  upon  the  various  Jaels  w1 
before  them^  elearer  than  appears  in  tbo  (^U 
carried  on  as  to  the  merits  of  wood  and  aiplU 
pavements. 

Interest  and  caprice  struggle  against  mani: 
Utility,  and  it  will  be  by  aoeident^  or  by  someth: 
sordid,  that  the  best  will  win*    When  thiMte  two 
contend^  public  good  is  too  often  used  on  either  tm 
mere  pretence* 

1.  It  is  submitted  that  impartial  examination  \ 
facts  determine  the  coo  elusion  that  asphalte  is  tl 
known  pavement.  It  has  more  of  the  qualities  t) 
useful,  and  leas  of  the  undeiiiable,  iban  anjfj 
Bubstojice. 

2,  Friction — resiatanco  to  moTing  bodies — m 
avoidable  difficulty  in  the  way  of  easy  and 
traneit.     AsphLilte  cauaes  the  letiat  friction.    It 
iis  smooth  as  the  iron  rail  itself*  and  i> 
elaatic*     Hence  horse  power  is  by  11  eci  f* 
A  heavier  weight  with  equal  power  Cftia 
siphalta  than  over  wood  or  stone,  ejeccpt  it  i«i 
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Equal  hone  power  will  moye  a  greater 
VB^  bnce  asphalte  ia  a  better  and  kinder  economy. 
A  bone  win  draw  his  old  uanal  load— ^almost  always  the 
attDOtt  that  he  can  moye— with  leas  fatigae,  thns  that 
coitly  tnd  interesting  labourer,  the  horse,  can  live  and 
vofk  kn^,  tnd  will  therefore  be  rendered  more  profit- 
able to  hii  master. 

1  Hie  hocie  will  have  a  more  comfortable  life  of  it 
Ij  xmma  of  asphalte.  In  these  ^mes,  when  such 
tefiaad  iatoest  is  lavished  on  the  working  classes  of  all 
nrti,  tb«  hone  has  some  claim  to  be  considered  in 
poblie  improvements,  seeing  that  ho  is  about  the  best 
btbtred  d  his  order,  rarely  requiring  the  policeman, 
tad  m^j  deserving  the  whip,  oertunly  not  oftener 
tbtn  aome  other  classes  of  workers.  He  joins  not 
msoif  nor  strikes,  in  truth  he  submits  but  too  quietly 
to  mmstimee  verv  hard  usage  and  hard  fare. 
Greed  imfortunately  deprives  him  of  the  agreeable 
ainatigBi  of  asphalte,  and  because  he  can  now  draw 
man  tbtn  his  former  nonxial  load,  he  is  made  to  draw 
mere.  Some  time  ago,  when  it  was  proposed  to  raise  and 
)ffT«l  Holbom-valley,  humanity  urged  claims  on  behalf 
of  tbi  bone,  it  was  said  he  would  not  be  urged  to 
dnw  10  hbayy  a  load  up-hill.  An  astute  person  said 
iodi  it  a  mi^ake,  ^  level  Holbom-hill  and  the  horse 
vill  be  the  Bofferer  in  the  long  run.  Now,  in  his 
ooone  from  Aldgate  to  Oxford-street  he  is  loaded  in 
nfcnDce  to  the  difficulty  of  the  hill,  and  therefore  he 
is  loaded  imder  his  strena:th  for  all  the  long  remainder 
of  Wijoomey.  Fill  up  Uolbom-hill,  and  more  will  be 
vrang  oQi  of  him."  This  applies  already  to  tramways, 
sBd  will  be  applied  generally  to  asphalte.  The  horse  is 
sopiner,alu! 

_^-  By  reason  also  of  its  little  firiction,  asphalte 
vttn  away,  and  abrades  moving  bodies  less,  and 
tbni  it  creates  less  dust.  Its  elasticity,  though 
littie  beeded,  hdpt  this.  Of  its  own  proper  substance 
tbe  leait  posaible  ia  worn  away.  Some  say  it  is  not 
voriL  at  all,  but  is  forced  out  of  perfect  level  and 
v^  doter,  especially  when  there  is  continued 
pQMm  in  one  narrow  line  or  groove.  Hence  it  is  not 
RwiJlButed  for  narrow  streets.  Probably  asphalte 
polToiM  lees  than  any  known  body. 

6.  Ajphalte  is  in  itself  clean,  in  itself  or  from 
ifti  own  abrasion,  or  it  is  clean  compared  with 
iDj  oCber  kind  of  pavement.  It  may  be  kept  clean 
vitbtbe  least  labour  and  cost.  All  matters — and 
tben  are  many — which  are  offensive  to  the  senses 
ttd  to  tbe  health,  can  be  and  are  at  once  easily  removed 
vitb  fren  little  or  no  stain.  The  cartway  may  be  kept 
BBuij  as  dean  as  the  footway.  Asphalte  presents  an 
c^  smooth,  and  continuous  surface.  All  other  ma- 
taiala  are  joined,  and  the  joinings  are  receptacles  for 
ue  worrt  compounds  of  mud  and  dust.  Hence 
"•footway  derives  much  of  its  dirt.  Utmost 
oettaesa  is  a  prime  condition  of  health  and  com- 
■"^  Dizt  begms  with  the  street,  and  ends  inside 
"•boose,  from  the  cellar  to  the  attic,  wherein  are 
uowatbe  unsavoury  matters  of  the  street  when  in  the 
^cfdnst  Asphalted  clean  streets  are  now  eapeciidly 
r^Wwl,  seeing  that  disguised  under  fashionable  cos- 
'"■jWiea,  !.#.,  those  who  do  not  ride  in  carriages, 
JtmAj  employ  themselves  in  sweeping  the  dirtiest 
^  streets,  whether  of  the  mud  or  dust.  The  costliest 
sad  nest  ddicate  fabrics,  gracefully  or  not  gracefully 
l^^tcbed  to  their  persons,  oo  the  work  of  the  besom  or 
'''^'■••gee."  The  proper  course  would  be  to  let  such 
^'•tttts  flow  away  along  kennels  and  sewers,  but  by  a 
Kst  of  antiperistaltic  motion  they  are  brought  up  into 
ovbomes,into  our  very  kitchens  and  bedchambers. 
*oraoT«r,  what  the  domestio  sweeps  out  of  the  house 
™jflae  lady  brings  back  agiun  upon  her  clothes  and 
Py»;  thus  an  ever  revolving  cycle  removes  and 
nitoiti  dost  or  mud  poison,  ^o  sooner  is  the  dirt  of 
«•  .*»««••  swept  up  and  out,  than  it  is  brought  back  in 
Bo  meooaiderable  quantity. 

ft.  Wa  cannot  ■'inihilfltft  mud  and  dust,  but  by  the  use 


of  asphalte  it  can  be  reduced  to  its  minimum,  which  in- 
deed, is  all  that  can  be  done  in  human  affairs.  To  diminish 
evils  is  all  that  we  can  do.  These  are  real  practical 
gains,  but  understood  only  by  observing  persons.  Few 
care  about  dust  if  it  do  not  quite  blmd  their  eyes  or 
make  them  sneeze.  The  poison  of  it  they  know  not,  nor 
do  they  care.  Dust  seriously  injures  the  shopkeeper's 
costly  stock,  whether  of  fiibncs  or  of  watches  or  jewels. 
Whoever  has  looked  at  Cheapside  and  the  Poultry  in 
the  granite  age,  looking  from  the  Exchange  westward, 
will  have  seen  in  clear  dry  summer  weather  an  atmo- 
sphere of  almost  impalpable  dust  like  fog.  Under 
asphalte  which  has  been  down  four  years  this  is  much  less, 
indeed  it  is  scarcely  visible.  Dirt  is  brought  into  our 
streets  from  distant  places  by  carriages  and  by  foot 
people  quite  unavoidably.  Let  us  not  through  preju- 
dice or  interest  infest  the  City  with  the  maximum  of  this 
noisome  evil,  nor  by  block-pavement  of  wood,  or  stone, 
reticulate  the  streets  with  joints  or  meshes,  wherein  ia 
collected  dirt  for  redistribution  again  and  again. 

7.  For  the  purposes  of  cleanliness  asphalte  bears  the 
same  relation  to  wood-bloclra,  that  modem  crockery  or 
china-ware  bear  to  the  ancient  wood-trencher.  Who 
would  endure  the  wood-trencher  of  very  doubtful 
cleanness— suspicious  of  sand— when  he  can  have  a 
smooth-glazed,  absolutely  clean  plate  of  earthenware  P 
Or  who  would  take  his  ale  out  of  a  wooden  cup,  or  a 
gourd,  if  he  could  obtain  a  beaker  of  crystal  glass,  just 
because  wood  is  less  breakable?  Better  risk  the 
breaking  by  slipperiness  of  these  smooth  cleanest  sur- 
fiices  of  these  pmtes  or  glasses. 

8.  This  is  clear,  that  carriages  of  all  kinds  last 
longer,  much  longer,  when  used  on  asphalte.  The 
tyres,  the  spoke  and  naves,  the  springs  and  rivets^ 
all  that  belong  to  chariot  or  waggon,  are  less  shaken 
and  not  so  soon  worn  up.  Hence  the  money  gain  must 
be  very  considerable  as  to  the  greater  durability  of 
carriages  which  are  moved  over  asphalte. 

9.  There  are  two  evils  which  do  pertain  to  asphalte 
to  which  wood-blocks  are  not  so  obnoxious.  Horsea 
do  not  get  a  sufficient  foothold  by  which  they  can  draw 
loads  over  gradients  of  50**  or  60^.  For  such  places  aa 
London-bridge  and  Ludgate-hill,  blocks  of  stone  or 
wood  must  still  be  used.  And  why  not  P  Who  would 
insist  on  the  constant  use  day  by  day  of  umbrellas  and 
waterproofii  against  the  contingency  of  a  shower  now 
and  then,  or  of  an  occasional  wet  day  P  Who  would 
keep  a  drag  on  the  wheels  of  his  carriage  for 
the  occasional  incident  of  a  steep  gradient?  The 
admitted  evil  of  asphalte  is  its  slipperiness  in 
certain  but  very  rare  states  of  weather,  such  as  do  not 
occurence  in  100 hours.  Surely  people  honest  and  in 
their  senses  would  not  abandon  the  best  known  pave- 
ment because  once  in  100  horses  are  more  liable  to  fall, 
and  when  they  are  fallen  cannot  so  easily  get  up.  When 
there  is  frost  after  thaw,  streets  are  slippery  by  reason  of 
ice.  People  just  then  must  be  more  careful,  and  they  must 
drive  slowly,  and  use  other  appliances.  Board-schools,, 
among  other  things,  will  soon  train  up  an  intelli^nt 
race  of  drivers,  or  tiiey  will  not  be  of  much  practical 
use.  If  people  will  drive  fast  without  care  they  must 
bear  the  consequences.  Give  drivers  of  public  carriages 
some  reward  if  their  horses  do  not  fall,  and  impose  a 
small  fine  if  they  do  fall,  and  an  effectual  remedy  will  be 
found. 

10.  Further,  seeing  how  much  ease  and  rapidity  of 
transit  is  now  enjoyed  by  reason  of  railways,  which  in 
the  centre  of  the  metropolis  are  almost  continuous,  it  is 
not  too  much  to  require  people,  even  our  merchant  princes, 
to  allow  ten  minutes  more  in  their  crossing  over  the  small 
middle  passage,  which  is  only  now  a  few  100  yards  from 
one  railway  to  another.  By  metropolitan  railwa^rs  they 
gain  time  Dy  the  hour,  let  them  submit  to  lose  time  by 
the  minute  for  the  greatest  public  improvement.  So 
dangerous  is  rapid  driving  over  certain  central  places, 
that  it  was  once  proposed  that  all  carriages  should 
proceed  at  a  wallung  pace   from  the  Exchange,  the 
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corner  of  Lombard-street,  Frincee-street)  &c.,  just  to  the 
enst  end  of  the  Poultry,  'where  seven  thronged  streets 
converge.  The  objection  made  was  fatal,  it  would 
interfere  too  much  with  the  dearly  cherished  liberties  of 
Eiiglishmen,  a  liberty  to  be  enjoyed  in  this  case  by 
riding  -  Englishman,  of  running  down  walking  - 
Englishmen.  It  is  no  refinement  to  say  that  by  the  use 
of  asphalte  the  brain  and  head  are  relieved  of  the 
incessant  rough  vibration  caused  by  transit  over  stones, 
and  this  relief  must  be  beneficial  to  health.  Who 
would  willingly  travel  London  streets  paved  with  any 
other  material  but  that  which  causes  the  least  vibration, 
-shake,  or  jar.  This  one  advantage,  fairly  estimated,  will 
probably  quite  weigh  against  the  greater  slipping  for 
norses. 

1 1.  The  remedj  against  this  one  evil  of  asphalte  is  oom- 
olete.  ^  The  oontmgenc^,  which  happens  only  during  one 
nour  in  100  hours,  is  to  be  overcome  by  the  abundant 
«i8e  of  sand  or  gravel,  or  by  what  is  better— water. 
Water  was  tried  in  the  City  for  14  days  contiQUously, 
4uring  a  large  portion  of  which  long  time  it  was  not 
wanted ;  but  so  zar  as  slipping  was  concerned,  it  was  an 
^effectual  preventive.  Can  we  over-estimate  the  folly 
which  rejects  so  admirable  a  pavement  for  a  remediable 
«vil,  an  evil  which  occurs  so  rarely  P 

12.  The  rival  material  is  wood  in  blocks.  Both  are 
•comparatively  noiseless;  wood  is  indeed,  more  so. 
Asphalte  returns  the  blow  of  the  horse's  foot,  though  not 
the  noise^  of  the  wheel  friction.  The  evils  of  wood  seem 
to  outweigh  this  one,  or  at  nK>st  these  two  admitted  ad- 
Tantages  which  it  has— (a),  wood  is  not  slippery ;  {6)  it  is 
more  suitable  for  gradients. 

13.  On  the  adverse  side,  wood  is  continuously  wet 
•or  damp.  Wood  is  porous ;  it  is  composed  of  bundles  of 
fibres.  It  absorbs  and  returns  wet — foul  wet  especially. 
The  fibres  of  the  wood  are  placed  vertically ;  the  upper 
•ends  whereof  fray  out,  are  abraded,  become  like  painters* 
brush  stumps,  and  are  about  as  permanently  dirty ;  or 
they  break  up  like  the  wooden  handle  of  a  chisel  which 
has  been  struck  with  an  iron  hammer,  or  a  wooden  mallet 
when  used  upon  an  iron  chiseL  This  fact  is  beyond  all 
•question.  Wood  is  wet  or  damp  more  or  less,  except  during 
continued  very  dry  weather.  Its  structure  is  admirably 
adapted  to  receive  and  hold,  and  then  to  give  off  in 
-evaporation  very  foul  matters,  which  taint  the  atmosphere 
and  so  far  ii\jure  health.  The  comparative  condition  of 
these  rival  pavements  was  well  illustrated  by  King 
William-street  and  the  end  of  Cannon-street,  near  the 
railway-station,  on  Saturday  afternoon,  Atigust  29th. 
After  a  day  of  much  rain,  one  was  dry  and  clean,  the 
other  was  intolerably  muddy.  Absolute  cleanness  and 
•dryness  is  a  prime  condition ;  wood  is  the  extreme  con- 
trary of  this.  It  is  absolutely  dirty,  and  is  almost  con- 
tinually damp.  The  joints  of  the  wood  are  packed  with 
tar,  stones,  and  mud,  and  become  magazines  of  poison 
whether  they  remain  dry  or  not  Asphalte  presents  a 
•continuous  smooth  surface,  impervious  to  wet,  while  wood- 
pavement,  made  of  reticulated  meshes  or  net- work, 
collects  and  holds  dirt  and  damp-poison  intermixed. 

^  14.  There  is  another  evil  to  which  wood-pavement  is 
liable,  and  it  should  be  no  further  used,  until  more  proof 
U  obtained  one  way  or  another  by  the  experiment  of  a 
«evere  winter.  It  is  suggested  that  an  accumulation  of 
water  will  form  a  substratum,  and  then  by  the  expansion 
caused  by  frost,  will  dislocate  the  blocks,  and  by  their 
uprising  will  render  the  surface  very  uneven,  wiU 
loosen  the  blocks  themselves,  and  cause  them  to  eject 
water  from  the  interstices  when  the  thaw  comes.  The 
accumulation  of  water  and  its  subsequent  ejection 
between  the  wood  interstices  is  shown  already  by  the 
present  condition  of  King  William-street,  especially  near 
the  statue.  We  need  not  wait  for  the  distmct  force  of 
frost,  for  to-day  TSeptember  7)  there  are  considerable 
pools  of  water  (foul  water)  in  various  places,  which 
evidently  come  from  below.  Here  is  all  the  mud  of  the 
olden  time  brought  back  again.  The  asphalte  close  by 
is  quite  clean  and  dry.    It  is  usually  dry  an  hour  or  two 


after  rain.  Moreover,  the  wood-blocks  themselves  are 
already  very  much  worr« ;  the  interspaces  have  become 
wider  and  very  ragged.  Wood  will  not  endure  the 
severe  action  of  wag^n-wheels,  breaking  sharp  flint 
pebbles  into  saws,  knives,  and  rough  wedges.  These 
are  fast  destroying  the  wood-pavement.  Not  another 
yard  of  wood  should  be  laid  down  anywhere  until  the 
coming  winter  has  passed,  i,e.,  until  April  1,  by  which  time 
the  woed-pavement  of  King  William-street  will  probably 
be  worn  into  rags,  like  old  felt  roofing.  If  such  be  its  pre- 
sent ragged  condition  at  the  end  of  a  most  favourable 
summer,  we  ought  to  continue  the  experiment  during 
the  severe  trial  of  the  coming  winter  before  extending 
its  use.  There  is  no  need  of  so  much  hurry,  except  in 
the  interest  of  trading  parties,  who  would  of  course  rather 
get  the  streets  paved  with  wood  before  its  evils  are 
better  known.  Mr.  Hey  wood's  report,  17th  March,  1874, 
is  admirable  for  logical  precision.  It  sets  forthwith 
judicial  impartiality  the  relative  good  and  evil  of  wood 
and  asphalte.  The  public  is  left  to  judge.  While  Mr. 
Hey  wood  seems  no  partisan,  there  can  be  no  doubt  that 
his  paper  leaves  the  fact  established  that  asphalte  is  the 
best  pavement  known.  In  concluding  these  remarks,  I 
beg  to  observe  that  I  have  no  interest  whatever  in  Uie 
question,  other  than  having  an  anxious  wish  that  the 
comparative  merits  and  demerits  of  the  two  materials- 
wood  and  asphalte — should  be  candidly  examined  and 
proved  by  observation  and  experiment. 

JV.-B. — ^To  meet  the  difficulty  respecting  gradients  it 
has  been  ingeniously  suggested  that  broaa  tramways 
should  be  laid  for  the  wheels,  and  a  paved  or  macadam 
footway  be  preserved  in  the  middle  of  the  streets  for  the 
horses'  foothold. 


MISCELLANEOUS. 


CITY  AND  SPITALFIELDS  SCHOOL  OF  ABT. 

In  presenting  the  prizes  on  Tuesday  last  to  the  suc- 
cessful students  at  this  institution,  Lord  Henry  Lennox, 
M.P.,  said  he  was  happy  to  find  himself  in  this  eastern 
portion  of  the  metropoHs,  because  he  had  always  desired 
that  it  should  have  its  fair  share  of  administrative  atten- 
tion. He  believed  that  he  mip^ht  now  refer  to  the 
Bethnal-green  Museum  as  a  brilliant  success,  since  he 
was  informed  that  not  less  than  700,000  persons  visited 
the  museum  last  year.  Such  a  museum  would  enable 
the  students  of  these  Art  sehools  to  carry  still  further 
the  education  they  were  receiving.  He  had  recently 
returned  from  Sheffield,  where  he  had  not  shrunk  from 
expressing  an  opinion  that  the  time  had  come  when 
provision  ought  to  be  made  in  the  estimates  of  this 
country  for  increased  Art  training,  and  further  pro- 
vision for  technical  education.  While  the  workman- 
ship of  Englishmen  could  not  be  excelled,  their  taste  in 
Art  was  by  no  means  equal  to  that  of  French  workmen. 
This  was  a  great  disadvantage  to  the  English  manu- 
facturer in  the  markets  of  the  world.  It  was  not 
enough  that  our  work  was  super-excellent,  but  we 
ought  to  foster  in  our  working  classes  taste  and  a  love 
of  the  beauty  of  form.  He  congratulated  the  City  and 
Spitalfields  on  the  change  of  quarters  of  their  Art 
schools,  and  was  glad  to  see  that  they  distributed 
23  prizes  this  year,  against  13  last  year.  At  present 
they  had  only  night  schools,  but  he  trusted  that  wiUi 
the  new  buildings  they  would  institute  day  schools, 
which  would  greatly  add  to  the  number  of  their 
students.  Spitalfields  had  been  the  great  nursery  of 
the  silk  manufacture  of  this  country.  The  earlier 
workmen  were  of  French  origin,  who,  "being  compelled 
to  leave  their  own  country  by  religious  persecution, 
brought  with  them  the  art  and  taste  of  the  French 
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nation*  He  thoold  be  florr7  if  the  descendants  of  these 
men  fell  behind  in  the  race.  The  competition  which 
Engli^  manafactnreB  had  to  sastain  was  eyeiy  year 
bcMfEong  keener  and  more  severe.  For  himself,  he 
cooM  tay  thit  daring  a  long  political  career  he  had 
neror  succeeded  when  he  had  underrated  the  difBouHies 
thit  lay  before  him,  and  in  like  manner  everv  one 
ihotdd  do  his  best  in  reoogidsin^  and  preparing  for  the 
imoe  which  we  were  engaged  in  running  with  our 
wttifi^  nvals. 


THE  INDUSTRIES  OF  DAMASCUS. 

Aooofding  to  the  accounts  formshed  by  Vice- 
CoDSol  Kirby  Green,  there  appears  to  be  yery  little,  if 
HIT,  prospect  of  the  revival  of  the  former  active  trade 
that  was  carried  on  in  the  ancient  city  of  Damascus, 
tib«  causes  which  were  in  operation  having  apparently 
OMsed  to  exist.  Before  the  existence  of  the  Suez  CanaJ 
DuDMcus  stood  in  the  position  of  the  last  port  of  em- 
barkation for  the  Hedjaz,  the  Mohammedan  Holy 
I^ad.  It  waa  tha  last  placa  where  the  many  thousands 
of  Moslem  pilgrims  coming  from  the  vast  populations 
of  Central  Asia  halted,  not  only  to  recruit  their  strength 
for  the  perOous  journey  across  the  desert  fastnesses  of 
tlie  piratical  Bedouins,  but  to  purchase  stores,  baggage, 
azdmals,  and  other  impedimenis,  which  should  lessen  the 
kardihips  and  dangers  of  their  passage.  The  Con- 
•emtrre  feelinff  of  fanaticism  has  not  been  able  to  with- 
ite&d  the  fiicilities  and  comforts  of  the  sea  voyage 
fluoogh  the  canal  to  Jeddah ;  whilst  the  levelling  effect 
of  competition  in  trade  has  forced  even  the  merchant, 
who  tikes  hia  profit  as  his  trading  model,  to  have  re- 
oooae  to  cheap  profits  rather  than  to  continue  to  trust 
Ids  bales  to  me  slow,  expensive,  and  uncertain  con- 
Yvyance  of  the  camel  caravan. 

Notwithstanding  the  yearly  decrease  in  the  numbers 
of  pilgnms  that  go  to  Mecca  by  the  Desert,  the  expense 
of  despatching  the  **  Mahmal  '*  and  gifts  to  the  holy 
Striae  itiU  bears  heavily  upon  the  Daaiascus  Treasury, 
for  its  Aare  in  expediting  the  caravan.  Did  the  Turkish 
Qcmrmnent  follow  the  example  of  the  devotees  and 
iBflrdants,  and  send  its  offerings  by  sea,  it  would  econo- 
oiid  more  than  two-thirds  of  the  present  absolutely 
aoesMMy  expenditure.  The  season  of  the  departure  of 
tbe  Hadji,  however,  still  continues  to  be  a  sufficiently 
hnpoitant  one  for  Damascus,  as  most  pilgrims,  especially 
those  of  the  Slicii  faction,  are  supposed  to  visit  it,  owin^ 
to  its  predncte  holding  some  of  the  most  venerated 
graves  of  their  fkith,  and  also  as  Damascus  manufactures 
many  of  the  gorgeous  costumes  and  silks  still  worn  in 
Central  Asia.  Large  purchases  of  these  articles  are 
Bade  by  the  pilg^ms  in  order  that  they  may  be  con- 
veyed to  Mecca  and  laid  in  the  tomb  of  the  P/ophet, 
''rtweby  they  are  deemed  to  acquire  some  of  its  sanctity, 
«Bd  ire  carried  back  by  their  owners  to  their  countries, 
ut  only  for  personal  use,  but  as  the  most  acceptable  of 
>n  dfts  for  their  protectors  and  friends. 
,  Sereral  causes  have  been  at  work  recently  to  give  an 
Bjpnlse  to  manufacturing  activity  in  the  silk  tissues  and 
Buzfid  silk  and  cotton  ikbrics  of  the  city.  The  first  has 
been  the  depression  that  has  prevailed  in  the  silk  manu- 
^ctories  of  France,  whereby  the  raw  material  of  this 
country  has  fiuled  to  secure  a  remunerative  price  in 
SvmMan  markets.  The  second  has  been  the  great 
deterioration  that  has  taken  place  in  the  durability  of 
Snported  European  textures,  and  which  haa  dnven 
CQitotners  who  are  not  obliged  to  consider  cheapness  as 
pirunount  to  revert  to  the  more  costly  but  more  endur- 
mg  boae-mado  stuflb.  Vice- Consul  Kirby  mentions 
w  a  peasant  former,  in  alluding  to  the  flimsy  nature  of 
^(vopean  manu&ctuies  of  the  present  day,  ^inted  out 
^obios,  as  a  contrast,  a  many  •coloured  jerkin  that  his 
wgbter,  a  lass  of  eighteen  years,  was  wearing.  He 
>ud  that  it  was  a  part  of  a  caftan  of  native  stim  that 
was  made  for  his  marriage  garment,  and  that  he  had 
ttdy  ceased  to  wear  it  last  year.    In  connection  with  the 


subject  of  cheap  manufactures  it  appears,  however,  sur- 
prisuig  that  no  great  outcry  has  been  raised  by  the 
British  merchants  abroad  against  the  usurpation  of  their 
business  wherever  they  have  established  a  market  for 
imports,  by  German  and  Swiss  competitors.  About 
twenty  years  ago  the  English  houses  in  the  Mediter^ 
raneaa  endeavoured  to  prevent  the  com  trade  of  tb» 
Levant  and  Black  Sea  from  being  taken  out  of  their 
hands  by  accusing  their  Greek  rivals  o£  resorting  ta 
questionable  expements  for  underselling  them ;  but  the 
Greeks  have,  notwithstanding,  succeeded  in  monopolis- 
ing this  brmndi  of  commerce,  and  in  establishing  a  fair 
reputation  in  London,  Liverpool,  and  Manchester ;  for 
it  haa  been  well  seen  that  their  activity  haa  only  tended 
to  augment  the  wealth  of  these  centres  of  industry,  and 
that  the  advantage  of  the  Greeks  mainly  lay  in  tho 
economical  wav  in  which  their  establishments  were 
worked.  On  the  other  hand,  no  alarm  haa  yet  been 
expressed  by  the  major  part  of  the  British  mercaatile 
community  at  the  intrusion  of  the  German  element  in 
its  foreign  markets,  for  the  new  traders  api^  to  the 
British  manufasturers  for  the  majority  of  ^eir  wares, 
and  although  the  quality  of  them  is  not  equal  to  what  ia 
or  was  ddled  for  by  their  British  dients,  stall  the 
quantity  taken  compensates  for  the  difference.  It  re- 
mains to  be  seen  whether,  when  the  German  merchant  has 
succeeded  in  swamping  the  markets  with,  and  accustom- 
ing them  to,  make-sfalft  manufactures,  he  will  not  be 
enabled  to  obtain  hn  wares  cheaper  from  countries  where 
lees  skilled  workmen  than  those  of  Great  Britain  may 
produce  them  at  a  smaller  cost  Damascus  probably 
is  no  exception  to  most  Eastern  marts,  and  ahready, 
where  formerly  all  the  bazaar  shops  exposed  mostly 
British  goods,  Swiss  and  other  foreign  prints  and  stuffa 
outshine,  both  by  their  brilliant  colourB  and  their 
numerous  varieties,  the  older  tissues.  It  is  nearly  the 
same  with  the  hardware,  and  it  is  to  be  regretted, 
Yice-Gonsul  Kirby  thinks,  that  Birmingham  has 
entered  into  competition,  as  have  also  many  other 
British  manufacturing  centrea,  with  the  Belgian 
foundries  and  other  producers  of  second-rate  articles. 

In  the  East,  up  to  recent  years,  when  an  article  was 
called  **  Ingleze,'*  it  was  synonvmous  with  asserting  it 
to  be  of  first-rate  quality,  and  the  fact  that  the  well-to- 
do  natives  are  commencing  to  revert  to  productions  of 
their  own  looms  and  forges  only  proves  that  if  the 
British  manufacturer  steacUly  refused  to  execute  th^ 
orders^  of  the  trader  in  gimcracks,  he  would  speedily 
find  it  to  his  permanent  advantage.  One  other 
deteriorating  element,  owing  its  origin  to  Europe,  is 
also  at  work  in  this  coimtry  as  well  as  in  other  parts  of 
the  East,  to  which  the  artistic  world  has  been  accus- 
tomed to  look  for  lessons  in  the  harmonious  blending  of 
colours.  The  garish  anili&e  and  other  new  mineral 
dyes  have  already  captivated  the  eyes  of  the  natives, 
who  in  such  matters  cannot  be  considered  as  having  had 
any  merit  in  the  combination  of  colours  that  rendered 
their  manufactures  the  admiration  of  more  tutored 
masters.  They  had  followed  certain  traditional  rules  a» 
to  the  contiguity  of  divers  colours,  but  now  these  are 
being  abandoned  or  forgotten,  as  the  European  fabrics 
have  brought  before  them  eiXi  the  blaze  of  violent 
contrasts.  Several  eminent  artists  who  have  lately 
visited  Damascus  have  noticed  the  evil  effects  of  the  new 
and  cheap  dyes  on  everything  now  made.  The  carpets, 
and  all  the  various  textile  productions  of  Damascus  are 
frequently  marred  in  this  manner ;  and  it  is  now  impos- 
sible to  find  a  new  house  decorated  with  the  rich 
arabesque  of  even  thirty  years  ago,  while  streaks  of  ma- 
genta, and  all  the  shades  of  mauve  surrounding  absurd 
attempts  at  views  of  the  Bosphorus,  form  the  admi- 
ration of  the  Damascene  house  builder  of  to-day. 

It  is  staited  from  Brussels  that  a  reward  of 
10,000  frs.  has  been  instituted,  to  be  given  to  the  oolUery 
owner  who,  in  tbe  decennial  period  ending  1883,  shall  have 
had  the  smallest  number  of  workmen  killed  bv  explosions. 
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BRIDGES  IN  PRANCE. 

Some  particulan,  of  which  the  foUowinff  is  a 
fliimmary,  have  lately  been  published  respecnng  the 
principal  bridges  in  France.  From  this  it  appears  that 
&ere  are  in  that  country  1,982  bridges  of  importance. 
861  of  which  were  in  enstence  at  the  commencement  of 
the  present  century,  64  were  bnilt  under  the  First  Em- 
pire, 180  under  the  Restoration,  580  during  the  reign 
of  Louis  Fhillippe,  and  297  since  1848.  With  regard  to 
the  materials  of  which  they  are  built,  864  are  of  stone,  9 
of  iron;  70  are  suspension  bridges,  67  with  masonry  pieces 
and  wooden  superstructure,  14  entirely  of  wood,  and  30 
of  mixed  construction.  1,067  of  these  bridges  are  on 
national  roads,  18  on  military,  6  on  forest,  and  891  on 
depajrtmental  roads.  Amongst  the  most  important  may 
be  mentioned  the  Bridge  of  Bordeaux,  over  the  Ghtronne, 
commenced  under  the  First  Empiie,  601  metres  in 
length,  consisting  of  17  spans,  and  built  at  a  cost  of 
6,860,000  francs  (£274,000).  The  suspension  bridge 
across  the  Dordogne,  646  metres  in  length,  cost  2,200,000 
francs  (£88,000);  the  bridflre  of  St  Esprit,  on  the 
Rhone,  commenced  in  1266,  738  metres  in  length,  of  18 
arches,  and  cost  about  4}  millions  of  francs  r€180,000). 
The  fine  bridge  across  the  Garozme,  at  Toulouse,  cost 
2,700,000  francs  (£108,000);  the  bxidge  at  Liboume, 
across  the  Dordogne,  4,236,948  francs  (£169,477);  the 
bridge  on  the  Loire,  at  Tours,  of  16  arches  and  126 
metres  in  length,  cost  4,224,639  francs  (£168,986) ;  the 
bridge  de  la  OuillotiW  over  the  Rhone,  at  Lyons, 
oommenced  in  1846,  cost  2}  millions  of  francs  (£100,000); 
it  consists  of  8  spans,  and  is  263  metres  in  length.  The 
penfold  swingbridge  at  Brest  cost  2,800,000  francs 
t£l  12,000) ;  the  Pont  Neuf,  across  the  Seine,  at  Paris, 
oommenced  in  1678,  is  231  metres  long,  and  cost  about 
4  millions  of  francs  (£160,000) ;  the  Pont  d*  Jena,  also 
at  Paris,  built  under  the  First  Empire,  cost  6,136,106 
francs  (£246,400) ;  the  Pont  de  Roane,  232  metres  in 
length,  oommenced  in  1811,  cost  6.438,661  francs 
<£267,642).  The  total  length  of  these  bridges,  as  esti- 
mated by  the  engineer  of  the  *'  Ponts-et-Chaun^es,"  is 
166  kilometres  (103  English  miles),  and  represent  a 
value  of  286,607,761  francs  (£11,460,314). 


The  experiment  was  next  continued  out  of  doon, 
and  it  was  not  until  the  weight  had  been  dropped 
from  a  height  of  6*76  centemetres,  that  the  plate 
of  glass  was  broken.  Dropped  on  the  ground 
a  sheet  of  the  prepared  glass  rebounded  shghtly, 
and  with  a  sound  sunUar  to  that  of  metal  when  thrown 
down. 

Another  exneriment  was  made  with  a  view  to  test  its 
resistance  to  fire.  A  slip  of  common  glass  was  held  in 
the  flame  of  a  lamp,  and  at  the  end  of  24  seoondi  it 
snapped  in  two.  The  same  was  repeated  with  a  dip  of 
the  prepared  glass,  but  the  flame  had  no  effect  upon  it; 
and  even  after  plunging  the  heated  glass  suddenly  ini;> 
cold  water  the  glass  was  not  broken.  The  importance 
of  such  an  invention  may  easily  be  imagined,  and  iU 
application  in  an  endless  variety  of  ways  will  readily 
suggest  themselves  not  only  to  engineers,  builders, 
&c.,  but  to  persons  engaged  in  almost  every  class  of 
trade. 


NEW  PROCESS  FOR  RENDERING  GLASS 
HAIL  AND  FIRE-PROOF. 

The  Salut  Public  of  Lyons  gives  an  account  of 
4ome  experiments  that  have  latdy  been  made  with 
a  view  to  testing  the  value  of  a  process,  invented 
by  M.  de  la  Baistie,  a  manu&cturer  of  Bourg,  for 
strengthening  glass  so  as  to  render  it  not  only  hail- 
proof,  but  also  to  resist  the  effects  of  fire  and  acci- 
dents. 

These  experiments  were  carried  out  at  the  railway 
station  of  the  Pont  d' Ain  at  the  request  of  the  authorities 
of  the  railway  company,  in  order  to  satisfy  ^em  of 
the  value  of  this  invention,  which  naturally  would  be 
of  the  highest  importance  to  them,  were  it  possible  to 
render  less  liable  to  breakage  the  glass  roo£i,  Uie  repairs 
of  which  form  a  serious  item  in  the  expenditure  of  rail- 
way companies. 

A  sheet  of  glass  6  millimetres  in  thickness,  held  in  a 
wooden  frame,  was  placed  on  the  fioor  of  the  room,  and 
a  brass  ball  weighmg  100  grammes  was  let  Ml  on  it, 
from  a  height  which  was  gradually  increased  until  the 
fflass  was  broken  by  the  shock.  It  was  found  that 
falling  from  a  height  of  24  centimetres  the  glass  was 
shattered  by  the  bail. 

A  sheet  of  glass  only  half  the  thickness  (viz.,  3  milli- 
metres), but  which  had  been  prepared  by  the  new  pro- 
cess, was  then  placed  in  the  frame,  and  the  same  weight 
was  allowed  to  fall  upon  it,  gradually  increasing  the 
height,  but  without  any  effect  even  when  dropped  from 
the  celHng  of  the  room. 


RAILWAY  PROJECTS  IN  THE  EAST. 

At  a  recent  meeting  of  the  Soci^t6  de  G^ographie,  a 
letter  was  read  from  M.  de  Lesseps,  stating  tiiat  his  son, 
M.  Victor  de   Lesseps,  and  Mr.  Stuart,  an   English 
engineer,  had  returned,  after  ten  months*  exploration  on 
the  frontiers  of  Afghanistan  and  among  the  Himalayas. 
Their  observations  and  unpublished  geographical  works 
placed  at  their  disposal  by  the  Indian  Government  gave 
a  choice  of  three  routes  for  railway  communication  be- 
tween India  and  Russian- Asia : — 1.  From  Peshawur  to 
Caboul,  Balkh,  Samarkand,  Tashkend,  Fort  Orsk,  and 
Orenbourg.    2.  From  Peshawur  by  the  valley  of  the 
river  Caboul,  Chitral,  the  Pamir  table-land,  the  basin 
of  the  Tarkand  river,  the  towns  of  Yarkand,  Eashgar, 
Kokand,  Tashkend,  Ekaterinbouig,  or  Orenbourg.     3. 
From  Lahore  to  the  course  of  the  Seloum,  the  rivw 
Nedridge,  Shyok,  E^arakorum,  the  rivers  of  Yarkand, 
Eashgar,  the  towns  of  Kokand!,  Tashkend,  valley  of  the 
Jaxartes,  and  Ekaterinbonrg  or  Orenbourg.    The  first 
and   second   of  these,   though   practicable   fr^m    an 
engineerinfl;  point  of  view,  seem  excluded  on  other 
glands;  mnaticism  and  civil  wars  prevailing  in  the 
territory  to  be  traversed  up  to  the  Russian  possessions 
would  even  preclude  surveys  frt>m  being  made,  and  both 
Russia  and  England  would  be  hostile  to  any  project  in- 
volving their  intervention  in  the  affairs  of  Afghanistan. 
As  for  the  third  route,  which  alone  seemed  feasible  to 
the  explorers,  the  crossing  the  Himalaya  and  Cashmere 
chains  would  be  a  serious  undertaking ;  but  the  explorers 
found  out  that  by  following  the  vuley  of  the  Seloum 
and  ascending  to  Srinagur,  the  capital  of  Cashmere, 
great  heights  might  be  reached  by  gradual  slopes,  as 
was    stated  before    their    departure    by  the  late  M. 
Elie  de  Beaumont,  whose  statement  that  the  rock  to  be 
cut  in  case  of  a  tunnel  between  one  vaUey  and  another 
would  be  softer  than  in  European  mountains,  had  also 
been  confirmed.    The  greater  length  of  the  line  would 
be  compensated  by  security  to  life;   for,  whereas  no 
traveller   could   go  from  Peshawur  to  Tashkend  by 
Afghanistan  without  danger,  a  journey  between  Lahore 
and  Yarkand  offered  no  serious  perils.    The  explorers 
met  Kr.  Russell  in  the  Himalayas  with  600  mules  laden 
with  English  goods,  while  merchandise  from  Yarkand  is 
now  sold  in  London.    Cashmere,  moreover,  is  under  a 
tributary  of  the  Indian  Gh>vemment  Eastern  Turkistan 
orfKashgar  is  governed  bv  an  intelligent  young  sovereign, 
Yakoob  Beg,  who  had  just  concluded  a  liberal  treaty 
with  England.     His   capital,  Yarkand,  with  300,000 
inhabitants,  would  become  the  junction  between  the 
Anglo-Indian  and  the  Central  Asian  lines,  as  also  the 
startinff  point  of  a  direct  line  to  China.  When  England, 
added  M.  Lesseps,  sees  Russia  extendinff  her  raUways 
from  Central  Asia  to  Tashkend  and  the  frontiers  of 
Eastern  Turkistan,  she  will  not  like  to  remain  outside 
the  great  commercial  traffic  which  will  result  from  it. 
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Sbft  win  hMten  to  promiae  the  surrey  and  construotion 
«{ •  nilwAj  fiunlitstmg  her  oommeitdAl  interests  with 
G«tttl  Asia  and  Western  China. 


CO&&ESPOHDEHCE. 


SCHOOL  BriLDINaS  AND  SCHOOL  FITTINGS. 

Sfx,— In  the  report  of  oitr  dtemission  on  Mr.  Rog^er 
Soith'i  {Miper,  which  w««  re*d  \»<  WedfK«daf ,  I  am 
Bade  to  say,  in  speakings  of  Dr.  Liebrfiich's  and 
otlwr  t^ool-desks  exhibited    at   Vienna,   that  "The 

vtrj  did   not  think any  which    were  ex- 

>  Idbitri  worth  V  of  oommendation."  Pray  aTtow  me  to 
AxpUinthat  this  statement  was  intended  to  apply  to 
Eofliih  exhibitors  only. — I  am.  &o., 

Jamms  Q,  C,  Fusssll. 


OEHERAL    HOTES. 


'  Ysast. — A  new  method  of  preserving  yesst 
kimstly  Wen  bronght  into  ate  in  thiA  oonatry,  by  which 
aitni  it  an  be  stored  and  rendered  available  for  nue  at  any 
tfaw.  Tim  yeftnf  ia  pressed  and  dried  in  cakes,  which  can 
U  bpt  wttbont  deterioration  for  a  onnsiderable  time.  Under 
IfafM  ctrciitD«tanreii  a  Invf^  amount  of  yeast  can  now  be 
nedtnd  aTaikbIa,  wheruM  tiH  lately  it  was  to  a  great  ex- 
tat  a  viite  pmdoot,  raoSt  of  our  bakeries  being  supplied 
vitb  prepare  OnrDwi  yeast,  except  such  as  are  in  a  position 
to  bs  farnithed  direct  from  the  brewers  with  the  fresh  yeast 

PtptrCtr-wheels. — An  American  paper  says  that  the 
CnBD«rtieot  River  Railroad  Company  is  mxmt  introducinfr, 
fortxW,  t  let  of  paper  car- wheels  under  the  forward  truck 
q(  ois  of  {(■  eof^ines.  These  wheels  are  manufactured  by 
hfispnir  •  prewur©  of  350  tons  upon  sheets  of  common 
•txsw-ptptr,  vhich  for*»e8  them  into  a  compact  mass,  which 
is  IbcB  tansd  perfectly  rooad  and  the  axle  forced  into  a 
halt  JD  die  osatre*  this  requiring  a  pressure  of  25  tons 
^nifkt  Tba  tire  ia  of  steel,  and  has  a  oae-quarter  inch 
m)  sp(«  fti  iimcr  edire,  thus  allowing  the  paper  filling  to 
^  fwQid  ID,  250  tons  pressure  being  required  in  the  process. 
Tn  iniQ  platen,  one  upon  each  side  of  tbe  paper,  are  bolted 
(Dff^ksr,  «hi<^  prsrents  the  possibility  of  the  fillings  com- 
iatost.  The  tire  rests  upon  the  paper  only,  and  partakss 
rf  ilitlHtioity  in  oonaeqosnoe. 

ywimloinl  SduoatioiL — ^The  Chamber  of  Commerce 
cf  Bodcaix,  with  the  view  to  the  ensonragemsbt  of  prof  es- 
iintal  sSeoatioii,  has  founded  a  superior  school  of  commerce 
■d  isdiBtry  In  that  town,  and  to  fncftitate  tbe  obtaining 
■iitt^rwus  employment  by  young  men  leaving  the  school, 
^f^  is  France  or  abroad,  has  psssed  the  following  resolu- 
«M.  That  in  future  the  0eoretsry  ^  the  Chamber  wiU 
■B^  f V  the  use  of  the  pubKc  a  register  of  sU  the  young 
■a  vk>  have  obuiasd  diplomas  of  capacity  granted  by  the 
*^a<irsckool,  tofrethsr  with  the  age  and  birthplace  of  each, 
*>s  •  ilatement  of  the  kind  of  emplojrment  desired,  at  home 
««i»«sl  2.  That  each  year,  eoramenerng  with  1876,  tbe 
^pspila  leaving  tbe  same  school  with  the  highest  exami- 
y^a  sombers  may  claim  of  the  Chamber  a  purse  of  two 
l^ovadd  fmics,  in  order  to  enable  them  to  miprrate  to  one 
V  ttiw  eoldoies  named  by  the  Chamber ;  each  will  be  armed 
*i^  >  special  letter  of  introduction  to  the  French  ConsuB, 
ud  vin  only  be  leonirsd  in  return  to  make  a  report  on  the 
Pni«!tii« ana  oDSMonpticaef  the  place.  TheChamberwiU 
'vt&er  invite  the  young  men  to  oorrespoad  with  it  once -a 
T^i  sad  to  send  any  specimens  which  they  may  deem  ef 
**^<Rstto  the  Brusenm of  the  soperior sebool.  Should  the 
2$il«  St  the  head  of  Che  list  decline  the  purses,  the  Chamber 
^  eoQtidff  the  propriety  of  oflerincr  them  to  others  who 
«vt  rsosived  their  diplomas.  The  C h amber,  with  the  aid  ef 
ys  sytberities  of  the  town  end  of  the  department,  have  alio 
"BQdcd  elf  bt  Cfrdinary  adtolirships  in  the  school. 


Paper  Kada  from  Tan  or  Waite  Oak  Bark.— There 
have  been  made  for  many  years  in  Germany,  packing  papers 
and  cardboard  from  the  waste  bark  from  tanneries.  Oaa 
hundred  kilogrammesof  this  substance  is  soaked  in  a  sufficient 
quantity  of  water,  containing  four  kilogrammes  of  canstio 
soda,  marking  100  degrees,  or  of  wood  ashes,  in  a  conical 
revolting  boirar,  which  is  hsated  for  over  five  hours  with 
steam,  at  a  pressure  of  three  to  three  and  a  half  kilogram loes 
per  square  centimetre.  The  lessive  is  then  removed,  the 
pulp  washed,  and  introduced  into  a  press.  The  common 
papers  receive  about  ten  to  fifteen  per  cent,  of  this  pulp,  tha 
Doards  for  roofing  from  twenty  to  forty  per  cent.  This 
pulp  is  not  suited  for  fine  papers ;  the  fibre  Is  hard,  not 
adapted  to  felting,  does  not  bleach  well,  and  an  excess  of 
chlorine^estroys  the  oellabse. 

Iron  Fnmitnra. — Amongpst  recent  Industrie  develop- 
ments in  Oermsay,  says  a  correspoudent  of  the  Practicat 
Magazine  J  we  have  to  notice  that  of  hollow  iron  furniture, 
the  use  of  which  in  Austria  has  been  popular  for  years. 
In  Germany,  however,  it  is  only  quite  lately  that  the  first 
large  factory  for  making  this  class  of  goods  has  been 
opened.  Ribbon-iron,  of  tbe  best  quality,  is  taken  and  con- 
verted into  tubing  in  pieces  of  about  five  metres  long,  which 
can  be  bent  cold  into  any  form  suitable  for  the  makings  of 
bedsteads,  chairs,  tables,  &c.  Hollow  iron  is  stronger  than 
solid  iron,  such  as  that  usually  employed  heretofure,  and 
possesses  this  special  advantage,  that  the  rivets  hold  better, 
and  that  it  does  not  itself  break  so  easily,  as  is  frequently 
the  case  in  solid  iron«  which  gives  way  whcn-e  there  is  a  flaw. 

Troatmont  of  Tin  Scraps. — In  the  mannfaotore  of  tin 
ware  it  is  said  about  6  per  cent,  of  the  whole  of  the  plates 
employed  disappear  in  the  form  of  scraps.  The  enormous 
trade  in  sardine  boxee  produced  at  Nantes,  ia  1809,  nearly 
400  tons  of  scrap ;  Birmingham  produces  soae  20  tons  per 
week,  and  Paris  50  to  60  tons  per  month.  A  small  quantity 
of  these  scraps  has  always  berai  used  in  various  ways,  such 
as  the  addition  of  a  small  quantity  to  the  pig-iron  intended 
for  steam  cyiinders ;  another  small  portion  was  treated  by 
concentrated  sulphuric  acid,  or  a  solutitm  of  caustic  potash  ; 
but  no  one  treated  tin  aorsp  on  a  large  scale  until  a  short 
time  since.  The  subject  has  been  treated  bv  M.  KuanzeU 
in  the  Bergund  Vttannfmniache  Zeittmg%  and  an  abstract  of 
his  pai>er'is  given  in  Jro«.  The  mode  employed  comprises 
four  chief  operations  :~1.  Treatment  of  the  scraps  by  means 
of  boiling  in  water  acidulated  with  hydrochloric  and  nitric 
acid,  until  all  the  tin  is  dissolved.  2.  Precipitation  by 
mpHos  of  zinc  of  the  tin  contaified  in  the  above  solution  and 
washing  of  the  precipitate.  3.  Solution  of  the  precipitated 
solution  in  hydrochloric  acid  and  crystallisation  of  the 
chloride  of  tin.  4.  Utilisation  of  the  iron  scraps  when 
despoiled  of  the  tin. 

Petrolenm  in  BnsBia.— A  new  industry  is  q>ringiag^ 
up  in  Russia—^e  obtaining  of  petroleum.  This  mineral 
oil  is  found  in  enormous  quantities  ix^  the  Traas-Caucssas^ 
particularly  at  Baku.  The  abolishing  of  the  excise  on 
petroleum  m  1872,  which  led  to  the  sale  of  the  innumerable 
oil  springs  to  private  persons,  and  to  the  establishment  of 
the  Baku  Petroleum  Company,  gave  on  impetus  to  this 
business.  In  about  eight  monUis  after  the  abrogation  of 
the  excise,  near  the  town  of  Baku  alone  were  established  as 
many  as  eighty  works  for  preparing  mineral  oil  for  the 
maxhet.  Tbe  Baku  Petroleum  Company  are  projecting 
many  measures  for  an  extensive  development  of  this  industry 
in  Russia.  Besides  the  laying  down  of  a  system  of  pipes  or 
drains,  leading  from  the  oil  springs  of  Baku  te  the  Caspian 
Sea,  the  company  proposes  to  erect  in  every  oonsiderablfr 
town  of  the  Volga  enormous  reoervoin  er  tanks,  to  contain 
the  raw  oil.  Refining  works  are  to  he  erected.  In  connec- 
tion with  this  branch  of  the  basiaess  it  is  proposed  also  to 
form  establishments  for  the  manufacture  of  such  products 
as  machineiy  oil-gas  for  illuminating  purposes.  A  steam 
navigation  company  has  undertaken  the  carriage  of  petro- 
leum in  the  Caspian  and  on  the  Volga,  and  are  constructing 
special  vessels  for  transporting  mineral  oil  in  bulk,  thus 
doing  away  with  casks.  The  development  of  the  petroleum 
trade  is  expected  to  give  an  impetus  to  the  steam  navigation 
of  the  Volga,  which  hss  saifered  a  good  deal  of  late  owing  to 
railway  competition.  Thia  industry  will  no  doubt  exercise 
an  infiuence  on  many  other  industries,  among  which  the  con- 
struction of  maoWnsty  and  plsat  reqidred  in  that  business 
will  form  no  inconsiderable  Item.  It  is  calculsted  that  the 
company  will  obtain  at  starting  about  170  tons  of  mmeral 
oil  in  twenty-four  hourr . 
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Flao  Art  Woiicmanflhip  m  Fr&&6e. — For  the  end  of 
Oi^tober  ihe  Central  Union  of  Fine  Art,  whooe  flihibition  ia 
ctillof^nat  lh&  Palui  de  rindustrie,  orgaiibed  a.  couijpti- 
litioQ  ia  artistic  and  montifitt:! taring  «;jriiA.mi!Qt&tLDn,  Tho 
coiiLp«tltoT9  hn\.\  to  eic^cut^}  in  modftlllD^  ur  dr&wiBg^  oua  of 
.  i&ree  poftioni  cl  thei  f oUowing-  progratnme  i — Lit.  Tbedeoom^ 
imi  of  a  vaiie^  by  tbfl  r^produ^lioa  of  flowen  and  pUAt«  ; 
2iid,  tb«t  dicor»iiun  of  a  vajie  with  the  aid  of  omamotitB  ; 
33^,  tha  ^x^utioiL  of  a  design  for  a  tita&-|)ieco  for  Lhu 
libriuy  of  tho  Ctiotral  Union,  Oao  Jiiiodred  boyi  and  eighty 
girls  took  part  in  the  conipt»tttion ;  twenty  of  them 
modelled  in  claj  ono  of  the  three  aubjoots,  wbib  the  others 
drew  Ihe  design*  la  the  eix  houra  duringf  which  the  com* 
peUtioti  Ijuited*  To  the  boyii  v«re  accordcHi  four  pri^^e  of  the 
nt^i  claifi  and  thr^o  of  the  Bucond ;  and  to  the  girla,  one  ilr»t 
priie  imd  two  ieoond.  The  same  jttdgc*  accorded  to  the 
exhibitors  thirteen  gold  medal*,  worth  lOO  fm;  twenty 
ailver  medalfli  worth  50  fhuiDe;  two  bfOB^o  medals,  and 
<]«rti£caTea  of  hoQoumble  mantion. 


NOTICES. 


sinscEipnoKS. 


The  Micbaelmas  aubscHptiona  are  due,  and 
should  l>e  forwarded  by  cheque ^  Poat-offiee  order, 
or  Cheque  Bank  cheque »  crossed  "  Ooutta  and  Oo.»'' 
and  mftde  pflyable  to  Mr,  Samuel  Thomas  Daven- 
port, FmaJicml  officer. 


PSOGlEBIirOS  OF  THE  SOCIETY. 

Ordi^'aby  Meetings. 

The  following  arrau^meut^  for  the  Wedneaday 
erenings  before  Ohriatimts  have  been  made  :— 

Ditc^»BETi  0.— Adjouniod  DJacusHioii  on  Mr.  F.  J, 
Bramwell'a  paper  on  *'  The  Expediency  <>f  Protection 
for  lavtinLions/* 

DECEMam  Ifl.— **Tho  Sandblaat  and  ita  Application 
to  Indoiitiial  Purpoacfl/*  by  W.  E.  Kkiiton, 

N.B.— The  reading  of  tho  paper,  announced  for 
December  &th,  en  "  The  Protection  of  Buildinga  from 
lightum^/'  by  Dr.  H.  J.  Mann,  haa  been  poatponed 
Rafter  Chiidtmaa. 


Cantor  Lectures, 

Course  of  Cantor  Lectures  Tvill  "be  ^ven  on 
"Monday  oveninga  at  eight  o' cluck,  aa  follows  ; — 

IfeT  Cot'HSB* — '* Alcohol:  Its  Action  and  ita  Uae."  by 
Dr.  B.  W.  RiciUJOJHoiff,  F.R.S, 

23rr>  CouasE.— **Oathe  Material,  Confltruction,  Form, 
and  Principkfi  of  Teola  used  in  Handicraftj'*  hy  the 
Iky.  ARTiiua  Eioo,  liLA* 

3rii  CevasE, — **Oii  aome  of  the  Forma  of  the  Modem 
Steam  EoRme^*'  fey  F.  J.  Bramwell,  F.R.S.,  Preaidont 
of  the  Institutien  of  Mechanical  Eng^eeraH* 

The  following  ii  the  syllabus  of  the  first 
course; — 

LrcTtiiB  I^^MoNDAY,  Decembee  7tii. 

The  history  of  AJcohol  in  rehition  to  its  varied  servic© 
to  mankind — in  the  Arta  and  in  Science, 

Lbctuhx  n,— MoNnAT,  DacaMBiR    14rM, 

The  Alcohol  group  of  orgaaic  bodice.— Eeapectiv© 
action  of  diScrent  Alcohols. 


LacTtrES  IH.^HoNnAT,  DECSMBtm  21*1. 

The  influence  of  Common  or  Ethyhc  Abol 
enimai  life. — The  primary  physiological  a^tjil 
Alcohol. 

IjECTUa«  ITk— MOKIJAT,  jAKt?4ll1f    ISnf, 

The  positien  of  AJoohol  aa  a  food.— Ita  e0@da 
animal  temperature. — Hygienic  cenitder^^ona. 

LECTuas  V,— MoNjjAT,  Jaswaky  25ni, 

The  secondary  action  o!  Alcohol  on  vital  fimcti 
Physical  det<gnoratioTis  of  ^tmctun* — gtiaynd  imd 
— iucideat  to  its  excessive  nsa, 

LECTuaE  Vl,^ — MoNPAT,  Febbcabt  IbTh 

Influence  ot  Akehol  on  the  nervous  crgani 
with  apecieJ  retirence  ta  the  maatal  pheaiomemi h 
by  iti  use. — Summary. 


ff^a 


Members  are  privil^?ged  to  introduce  fw© 
to  each  of  the  Ordinary  and  Sectional  Meetl 
the  Society,  and  one  ^end  to  each  Cantor  Li 


SCISHTinC  ttZEtlHOS  POE  TEE  EJIStllTO  1 


MOK. 


TCEHi 


...BDCIETY  OF  AETS.  Jahn-flfereet,  AddpU, 

*"  Alcohol;  ita  Aetirm  and  it»  Use/* 
Fftnnen'    Club,    t3iiti*bury-?yjuiire,    E  C,»  F|   p, 

HiiTbert  J,  Littlu.  *'  The  Fature  of  Furrninff*" 
Borikl  Is<itituUaii,  AlbviiUir|j^Bth:et,  W*,li  jr. A. 

Month!  r  B£e«tLng, 
B^ietjut  Enfjrlnrqtt,  9,  WMtniin>ter-efa«m%4a% 

Mr.  John  raiilips.  ■*  On  Ibe  Pormi  nttd  Ci     "  ^ 

Cb&naula  tat  thib  Ctrnvermnee  ut  SewiMt^/' 
Iiutitute  of  BurveyorBi  18,  tifeut  O«orsr«*rtw«li 

pro.    Blr,  W*  BtoT^,  ■•Agficnjiltiind  OeolAf) 

Weirtem  Diitnet).'* 
Entoraolo^cul,  I  J,  Bedford-row^  W.C.,  7  p,ln, 
Medienl,  11,  Chindoi-atreel,  \V,  S  p,5n, 
Axiktic,  ^3,  Albtpuwrle-Btxeet,  W.^  3  p.m 
Victoria  iJiAtitutf!',  8,  Adelpki^tetraisc,  W.G*,  B  p 

,„M«dic&l  aad  €liinu:gioal«  5S,   B«raert-stieet, 

iticet,  W.|  8^  p.m. 
CtTfl  ItoffiBteri,  38,  Qttmt  G*ot^-«trMt,  Wtd 

fi.'W.,  I  p.in.     I.  Centiimed  Di»»JHioaot]**J 

Bfiilw&r  Coniitimctic^B  &titl  Humfement."    t. 

Ijyct!  Cay,  *'  Aberdeen  Bre&kwiLt^."     9.  M 

Eoff,  "  Kustinidjee  South  JeLty  " 
Phnto|rra.r*hir:,  '\  Uonduit-etreet,  W.,  Sp.ia- 
Antlircipubifrtcjil  Inatitute,  4«  8t.  Msftia'i 

1.  yir.  Booke  ^nniDgtoOt  **Noee«  on  aog. 

Bloae  Cunclea,  ncAt  Ci«tIeton,  I}ej:byflliu«. 

J.  Walhoujie,  *V6ome  ncoouat  of  & 

on  th«  Wi-iitern  Ooa«t  of  India."    3. 

Aurteo,  '*  Further  liotee  on  UieBtcme" 

Khoirt  Hills.'' 
EoTel  Colomnl  (at  tte  Soa^ir  of  Asts 


On  the  hest  moftnA  of  drmwing 
of  tbe  United  KiBplocm  imd  tlie  C< 
Mr.  C.  W.  Eddy 

Wed.  ^..society  OF  ARTS,  Jobn-itreet,  Adelpl 
Adjouriit'd  DieonaiMon  upon  Mr,  Braio^ 
'*  Th^  ExpcMiicncy  of  Protection  for  Inr 

Gr&phie,  Univenrity  College,  W.C.,  S  p.m* 

E^yal  Tjtcrary  Fund,  10,  John -street, 
8  p.m, 

Enfxl  eod«t3r  of  litemture,  4,  St.  MutiDVpiUM^ 
e  p.m. 

Aichitolo^cja  AfiSociftaoD,  3!,  Biu:&yiUe-»tt«ctt  W. 

TBTTA....SOCIETY  OF  ARTS,  John-etnet,  Adelphi.  WjQ 
Conference  to  macasM  '*  Tb«  Bt«p«  te>  he  tik«e 
prompt  and  cfflmoit  meufurei  mr  TiejuDSasf  t 
tion  of  EiverB." 

Royikl,  Burlington  Houfe.  W,,  B|  p.m* 

fioyal  Uttciiitf  QiLb,  Willis^  Boomf,  St,  J«neiN 
6.  p.m. 

Mj^tbeuiaticBl,  32,  Albernitile^4treet|  W.*  fi  pja» 
Fii[....,..Aetn»ioini«l,  BuriJBgtan  SsfUftf  W.C,  f  p.m* 

Qiiedt«||  Cl«a>,  DniTereity  Ooil^ie,  W.C,  S  pM. 

C^ltniul,  58|  Bemenrfttreett  ItT^,  B^  p  m. 

literary    iiBd  Attistic,   7,  Gower-strset,  V.O., 
Anntial  Mt-eting. 

JSAt BojjJ  BoUiuot  Inner  dicki  Eegcaf  e-pick,  I7.W4 


JOURNAL  OP  THE  SOCIETY  OF  ARTS.  December  11,  1874. 


55 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1.151.     Vol.  XXHI. 


FRIDAY,  DECEMBER  11,  1874. 


P&OCBBDINaS    OF    THE    SOCIETT. 


juvzhus  lectubss. 

He  Gonnoil  have  arranged  with  Prof.  HcLeod, 
of  tiie  Indian  Engineering  College.  Cooper's-hill,  to 
^ttnr  two  lectures  on  Wednesday.  January  6, 
ttd  Wednesday,  January  13,  at  3  p.m.  The 
wbjeetwill  be  "The  Work  and  Food  of  the  Iron 
Hone.'' 

(xnooTTEs  ov  bahway  lamps. 

A  meeting  of  this  Committee  was  held  on  the 
Wh  init  Present — Seymour  Teulon  (in  the  chair), 
tnd  the  following  representatives  of  railway  oom- 
Pttwt-R.  Bore  (L.  and  N.W.B.),  J.  Campfield 
G.W.B.).  M.  Garrod  (G.E.R.),  R.  C.  Mansell 
(S^B.),  R.  Moon  (L.  and  N.W.R.).  E.-M.  Need- 
hffln  (Ifidland  R.),  R  Robinson  (G.W.R.),  T.  S. 
%ed[  (M.D.R),  J.  Strafford  (G.E.R.).  W.  H. 
^ttoii(L  and  S.W.R.),  J.  Tomlinson  (M.R.),  E. 
W.Veninder  (L.  and  S.W.R.),  with  P.  Le  Nevo 
Forter.lLA.,  Secretary. 

!!»  Committee  took  into  consideration  the 
^Kwa  oQ  and  gas  lamps  submitted  to  them. 

XCOVOKICAL  XrSE  OF  FTTSL. 

A  meeting  of  this  Committee  was  held  on 
tte5thinat  Present:— Major-GeneralF.  Eardley- 
y^mot,  B.A.,  P.R.S.  (in  the  chair),  F.  A.  Abel, 
F.  J.  BramweU,  F.R.S.,  Dr.  Mann,  Capt. 
Jon^  Galton,  C.B.,  F.R.S.,  Dr.  David  S.  Price, 
«pt  fi.  A.  E.  Scott,  R.N.,  Rev.  Arthur  Rigg, 
»«^P.  U  Neve  Poster,  M.A,  (secretary). 

Itte  Committee  considered  their  report  and 
•<«pted  it,  subject  to  a  final  revision  at  the  next 


P0LL1JTI0V  OF  BITERS. 

^  Cotif erence  was  held  yesterday  (Thursday, 
^Je^ber  10th),  at  3  p.m.  "  On  the  steps  to  be 
*«n  to  ensure  prompt  and  efficient  measures  for 
p^ting  the  pollution  of  rivers."  The  Right 
™»:  Lvon  Playfair,  C.B.,  M.P.,  F.R.S.,  LL,D., 
"Mm  the  chair. 

IW  following  papers,  having  been  submitted  to 
^meeting,  were  taken  as  read,  and  a  discussion 
^  ensned,  a  report  of  which  will  be  given  in 
*at  week's  Journal  .— 

^flB^^^^N    ^^     THE     COUNCIL     OF     THE 
FISHERIES  PBB8EBVATI0N  ASSOCIATION. 

Bie  Council  of  the  Fisheries  Preservation  As- 
J??"^  ^vc  done  me  the  honour  to  invite  me  to 
*>tewiefly  their  proceedings  on  the  subject  of  the 


pollution  of  rivers,  including  the  public  meeting  they 
organised  and  convened  in  June  last.  After  having 
been  mainly  instrumental  in  procuring  the  appoint- 
ment of  the  Royal  Commission  to  inquire  into  the 
pollution  of  rivers,  whose  elaborate  reports  from 
time  to  time  have  prepared  the  way  for  legislation^ 
and  after  having  sent  deputation  after  deputation 
to  various  members  of  successive  Governments 
urging  upon  them  the  necessity  of  acting  upon  the 
Commissioners*  reports,  but  having  failed  to  meet 
with  any  more  re-assuring  reply  than  that  the 
Gt>vemment  would  consider  the  matter,  the  Council 
determined  to  introduce  a  Bill  themselves,  so  that, 
even  if  they  failed  to  pass  it,  they  might  ascertain 
the  amount  of  public  sympathy  and  support  such 
a  measure  would  be  likely  to  elicit.  It  should  be 
mentioned  that  Mr.  Stansf  eld,  in  the  Public  Health 
Bill  of  1872,  had  inserted  clauses  that  would  have 
in  a  great  degree  met  the  evil  of  river  pollution,  but 
upon  great  opposition  being  manifested  to  those 
clauses  by  manufacturers  and  others,  he  withdrew 
them  from  his  Bill. 

The  Coimcil's  BUI  of  1873  was  introduced  into  the 
House  of  Lords  and  referred  to  a  Select  Committee ; 
the  late  period  of  the  session,  at  which  the  committee 
reported,  did  away  with  all  hope  of  carrying  the  Bill 
any  further  that  year,  and  it  was  with<&awn  by  the 
Duke  of  Northumberland  upon  the  understcmding 
that  it 'would  be  re-introduced  in  1874,  imless 
Government  took  up  the  matter,  which  they  half 
promised  to  do. 

The  objects  of  that  Bill  were  two-fold — 

1st.  To  absolutely  prohibit  placing  all  solid 
matter  whatever  in  any  river. 

2nd.  To  make  it  illegal  after  the  passing  of  the 
Bill  to  open  any  new  sewage  works,  or  anvnew 
drains  or  channels  kjonvej^g  any  new  liquid  pol- 
lution into  a  river,  or,  in  other  words,  to  absolutely 
prohibit  the  creation  of  any  new  pollution. 

With  regard  to  the  first,  the  pollution  by  solids, 
all  persons  seemed  a^^Tecd  upon  this,  that  it  was 
quite  feasible  to  keep  solid  pollution  from  rivers, 
and  the  opposition  to  that  part  of  the  measure  was 
small.  It  was  against  the  second  part  of  the  Bill, 
that  relating  to  sewage  and  liquid  matter,  that  the 
opposition  was  directed.  The  clauses  relating  to 
this  subject  were  mainly  taken  from  the  Thames 
Navigation  Act,  1866  (29  and  30  Vict.,  c.  89).  That 
Act  (sec.  63)  prohibits  any  sewer,  drain,  or  pipe 
being  opened  into  the  Thames,  or  any  sewage  being 
allowed  to  pass  along  any  drain  into  the  Thames, 
or  any  drain  to  be  opened  into  any  watercourse,  so 
as  to  allow  sewage  to  pass  through  it  within  three 
miles  of  the  Thames  under  a  penalty  of  £100  and 
£60  a  day.  As  regards  pollutions  existing  at  the 
time  that  Act  was  passed,  it  was  provided  that  the 
pollution  was  to  be  discontinued  within  three 
years  from  its  passing,  or  within  such  further  time 
as  the  Thames  Conservators  might  fix.  It  was  con- 
sidered by  the  Coimcil  that  if  these  powers,  which 
have  been  law  for  some  years  in  the  case  of  the 
Thames,  were  made  law  for  the  whole  country, 
the  basis  of  a  very  effective  measure  to  prevent 
the  pollution  of  rivers  would  be  laid,  and  that 
they  could  point  to  the  precedent  of  the  Thames 
Act  being  m  force  as  the  justification  for  the 
powers  they  sought  for  in  their  Bill. 

From  the  experience  gained  when  the  Bill  was 
imder  discussion,  there  are  three  points  to  which 
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or  to  local  (xmm 


ospedul  attention  should   be  directed  in  futurt' 

The  firsts  the  definition  of  "  Eiver.''  Tli*^  manu- 
f»ctiir>ers,  and  those  who  opposie  any  measure  for 
the*  purification  uf  our  fitream»j  desire  to  imrro'n- 
this  di^finition  as  much  as  posaiblet  ho  as  to  exempt 
from  the  c>perat3f>Ti  t.>f  any  fegislatioTi  tid^d  waters  on 
the  one  hand  and  small  brooks  on  the  otbei' ;  but 
it  m  of  the  greatest  pof^siblu  importance  to  uialco 
the  definition  of  "  river ''  as  wide  as  poHsilJtt. 
For  if  pollutions  of  the  tideway  aro  tillr»wod,  th*- 
Wfttera  situate  at  the  head  of  the  tiduway  ar*'  kiript 
in  a  continual  state  of  iiupiirity  by  the  ebb  and 
flow  of  the  tide,  and  largi.^  to'WTis  situate  oti  such 
pails  of  the  river  as  tirt>  tidal  have  the  aceumula- 
tiona  of  filth  daily  waflhed  hactwartl  aii<l  fi  »rward 
before  their  doors*  and  the  evils  caused  by  ptdlu- 
tions  are  intensified.  If  siaall  brooks  imd  streams 
aropf/rmitti.ilto  he  pollutt^,  as  many  of  ihvtft  now 
siroj  they  fumiah  rei^eneirs  for  poUutiiig  matter, 
whieh*  if  it  passed  t^  it  collected  into  the  liver 
iiught  possibly  do  Loxiipamtively  little  haiiii,  hut 
whit.h  alter  collecting  for  some  time,  and  remruning- 
im.tn  a  storm  eome-9  and  clears  out  the  brook,  formi 
flueh  a  mass  of  pollution  as  seriously  injures  and 
eonttimiuates  net  oaly  tlie  brook  but  the  river 
itself.  It  is  of  primary  iniportitnce,  tlu^refore,  in 
any  legishition  to  make  the  ticlinitioii  of  **  river""  us 
wide  ua  poiisihlo. 

The  i*eeond  point  is  perhaps  the  most  difficult 
question  of  all,  the  definititm  ef  what  aub&tance.s 
an>  ti»  Ik'  TOgartled  as  polluting.  Is  isewwge  to 
indnde  all  matter  that  comett  from  a  eewer^  what* 
er^r  may  lie  its  origin  or  charajctcr,  or  otdy  isewago 
proper  'f  tJulesa  the  deilnitjon  ia  as  wide  and  eom- 
prcbensive  m  possible,  ^o  m  to  include  all  dele- 
tarious  substnncest  whether  solid  or  liquid^  the 
itfttute  win  be  a  fitilurc.  The  Pollution  Coiu- 
miasioners  have  given  some  nino  biaudiirds, 
which  were  incorporated  into  the  Council's  Bill, 
«*nd  which  the  C<:»mnii»pion(a'^  eay  are  the  minimum 
amount  of  pollution  that  should  he  allowed ;  but  itia 
much  to  be  feared  that  if  it  is  tt>  he  aqueHtion  of  the 
degixe  or  es.tentto  wbit;h  pollution  is  to  be  idlowed, 
the  legislation  will  he  a  failure.  The  only  effective 
way  will  he  to  make  the  discharge  of  all  substitnces 
into  a  river  penal,  leaviug  the  person  who  eau&e,i 
or  pcirmitH  the  pollutmn  to  prove  that  no  harm  has 
beeji,  or  is  likely  to  he  done.     To  show  that  this  is 

eossible,  i^vfcrenco  may  be  made  to  the  Gas  Works 
lauses  Act  1 847 ,  It)  Vic. ,  e.  45*  Tlmt  statute  jimkes  it 
penal  for  BMf  gas  company  to  do  iiny  act  in  the 
makiDg  or  supplying  of  giis  that  ahall  foul  any 
stream,  re&ervoir.  nqueduet,  pond,  or  p]a<je  for 
wator^  under  a  pentity  of  £200.  The  reault  of 
Ilia  stringent  legislation  is  that  pollutions  from 
^  works  are  eompmmtively  rare,  and  that  the 
Hifuse  from  gas  luauufaetories  is  almost  always 
tumiHi  tit  aceoiint. 

Tlie  last  poiut  is  as  to  the  authority  to  wheni  the 
execution  of  an  Aet  for  preTenting  the  pollution  of 
rivers  is  to  be  entrusted.  If  the  Act  is  to  be 
projierly  carried  out,  it  must  not  he  left  to  town 
coiPu.ik»  or  vestries,  or  ratepayers,  or  any  local 
authorities,  They  will  natunilly  ln^  loth  to  prose- 
Oute  their  most  influential  neighbours  or  fellow- 
towusmtTi,  and  still  more  themf^elves,  or  to  incur 
any  expenie  in  doing  away  with  any  pollutions 
they  themselvea  may  cause »  Accorduigly,  unleifs 
the  execution  of  the  Act   is  entrusted  to    some 


independent  authority  superior  to  local 
dons,  it  will  be  a  dead  letter. 

The^  points,  the  definition  of  the  word  •*  B 
the  definition  of  **  Sewage  or  polluting  mn 
smd  **  the  authority  to  carry  out  the  Aut,' 
points  that  require  the  greatest  care  and  comrf 
ti  on  in  framing  any  new  legislation  *  Other  m 
there  are  of  great,  hut  really  of  minor  impai 
comparGHJ  ivith  those  above  mentioned.  Ho 
much  persona  may  differ  as  to  what  the  jifm 
of  any  s  tat  ate  dealing  with  the  pt>l]^'  -'t 
should  be,  all  will  agn^e  in  this,  ti  i! 

better  to  hi! ve  no  legislation   at  a\'^ 
an  Act  that  nominally  chd  great  thi  sn 

by  means  of  naii-ow  atdinitions  and  ? ..   ^.^  i.^a 
would  in  reality  leave  matters  very  much  i| 
are  at  prcstoit. 


THE  POLLUTION  OF  RIVERS  BT  BLEACl 
DYEING,  PKIKTING,  &v. 

Tlie  question  asked  me  by  your  Beereti 
"What  I  prtipose  more  especially  in  rcfejiS 
the  pollution  arising  from  print-^vr^rka 
torita  of  that  deaof iption ? **     Veil 
answer  would  be  to  give  a  brief  ij 

what  I  do  at  uiy  owti  works,      I   carrv  *j^ 
busiuesB  of    a   calico  printer,    which  OQDBi 
bleaching^  printing,  dyeing,  and  fininhinf 
cloth.     On  the  stretuu  above  me  there  ia  a 
works  for  hlaeka»  and  also  a  market  hlearh 
The  stream  as  it  comes  to  me  ia  run  into 
servoirp  and  settled — then  filtered »     From  i 
three    luiUieii    gallons    are    filtered    dafly. 
water  after  bdng  filtered  ia  no  softer,  w 
colourless.      This  water  we  use    for  th# 
processes  coniiected  with  bleaching,  dyeinj 
printing.     The  water,  after  beiiig  folded 
various  procesaes,  is  collected,  and  deliver© 
thi-eo  different  pit«  or  reservoirs.     One  pit 
collecting  all  the  spent  dye  liquors  from  m 
and  its    derivatives^   and   from  ali/ 
believe  every  print  wi>rks  now  co]  i 

or  sells  the  deposit  from  this  series  *  n  ^pcuJ 
it  is  unnecessary  to  dwell  upon  this  part  i 
pollution. 

The  second  pit  is  for  coUectiug  all  tilt 
so»p  liquor.  This  being  highly  eoloMnw 
dye-stufis  is  a  great  source  of  p*iHutioii 
rdtowed  to  go  into  a  river»  aiul  uset!  to  shorn 
for  mauy  unlfs  below  us.  This  second  pit ' 
dirision  in  it,  loaking  it,  in  reality,  into  tWi 
of  equal  contents,  each  containing  abcfut  150 
yards  of  liquid,  which  is  about  one  workititg 
production  of  such  colouj^  liquid,  Tiiis^ 
b^  treated  with  ehlorido  of  calcium  anrl  a  i 
addition  of  lime  I  which  tlirows  down  al 
colouring  and  greaay  matters  along  wi^  a 
fihioua  and  fioceulent  mattei*B  in  tW  liquid, 
deposit  is  allowed  to  settle  aU  night.  Tha 
supernatant  liquor  h  then  decanted  off*  m 
deposit  put  in  a  wooden  cistern,  where  it  i 
composed  by  liydrochloric  acid.  The  wbol« 
tents  of  the  wooden  cistern  lU-e  rrm  on  to  i 
cloth  stretched  on  a  frame.  The  fatly 
colouritig  matters,  and  all  the  other  si'>lid  mti 
are  retained  on  the  flannel.  The  bq>iid,  wli 
chloride  of  ealtiuni,  passes  through  the  t 
aud  goes  in  to  precipitate  the  spent  m 
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zDftde  the  next  day.     The  deposit  on  the  flannel  is  | 
a  hi^hly-ooloured,  dirty,  ^^asy  mass,  which  is  I 
taken  off  with  a  spade,  thrown  into  casks,  and 
■old.     The  decomposition  of  soapy  solutions  by 
chloride    of   calcium  is  not  new,  but  it  is  quite  l 
mirdiable  and  impracticable  with   spent    liquor , 
from  calico,  inasmuch  as  the  matters  thrown  out  | 
nvfcr  settle    so  aa  to  make  it  practical  to  sepa-  i 
rate  properly  the  deposit  from  the  liquor.    The 
dight  aodition  of  Hme  makes  the  process  unfail- 
ing, and  it  nerer  requires  more  than  one  night  to 
be  thoroughly  done.    I  have  not  known  it  once  to 
fail  ol  the  desired  result  since  I  adopted  it  some 
yean  ago. 

Hie  third  resenroir  is  for  collecting  and  settling 
sH  fool  waters  or  liquids  of  whatever  sort  which 
art  Bot  collected  in  the  reservoirs  already  mentioned. 
Ak^  are  spent  kier  liquor,  first  washings  after 
"borohing  or  dyeing,  acid  and  alkaline  washings, 
qpent  log^wood,  bnudl,  s^mui  wood,  and  other  wcxkI 
dyes,  fto.  This  reservoir  contains  about  6,375 
aqaaie  yards  of  surface.  It  was  afew  years  ago  in 
serefal  divisions,  and  I  collected  several  of  the 
deposits  aeparately.  Many  of  such  deposito  I  know 
woald  be  valuable  if  they  were  collected  at  many 
wodks,  so  aa  to  give  sufficient  quantity  to  make  it 
wtxth  ezportatiDn.  The  amount  collected  at  one 
is  not  worth  troubling  with. 

Ibese  divisions  are  now  removed,  with  the  excep- 
tioB  d  one,  which  is  left  for  the  purpose  of  making 
the  sorface  of  the  polluted  waters  decant  over  to 
the  oQtkt  division. 

In  this  reservoir  the  add  and  alkali  neutralise 
each  other  and  lose  their  solvent  powers,  and  the 
ccdonring  matters  and*  other  impurities  fall  out. 
The  effluent  water  as  it  flows  into  the  brook  is 
without  perceptible  colour  when  it  is  an  inch  deep 
m  awhke  baoin  seen  in  strong  daylight.  It  is 
25  per  cent,  softer  by  Clark's  test  than  uie  filtered 
water  we  start  with.  The  acid  we  use  is  the 
hydrochloric  or  spirite  of  salts  of  commerce, 
and  the  alkali  we  use  is  soda.  There  results 
one  and  a  half  grains  of  common  culinary  salt  te 
the  ^Uon  of  water  as  it  passes  us  in  the  brook. 
Ko  aOowance  is  mode  for  this  when  I  say  that  the 
water  is  2d  per  cent,  softer  when  it  loaves  us.  It 
is  actually  so  summer  and  winter. 

Although  I  spent  a  deal  of  time,  and  at  least 
doable  the  money  that  I  would  now  find  necessary 
to  make  the  proper  arrangemente,  I  find  that  by 
preventing  tne  pollution  of  the  stream  I  get  a 
good  percentage  on  all  the  money  spent,  and  that 
•iter  having  paid  all  working  expenses. 

Black  dye  works  of  all  other  prmt,  bleach,  or  dye 
wain  make  the  greatest  display  in  the  pollution 
of  nwtn.  I  f ouna,  in  every  hial  I  made  with  such 
pouted  water,  that  a  slight  addition  of  lime,  so 
ngfat  as  to  leave  no  excess  of  lime  in  the  super- 
natant Hquor,  will  precipitate  this  black  colour. 
In  iact  I  have  nsed,  for  more  than  twenty  years, 
Hme  in  such  quantity  so  as  to  throw  out  the  black 
dye  in  our  stiWm  before  I  used  it  when  required. 
A  friend  of  mine,  who  has  such  works,  called 
vpon  me  some  time  ago  te  say  that  he  was  served, 
<ir  going  to  be  served,  with  an  injunction  for 
WsMTfning  the  river.  I  showed  him  what  I  did. 
He  wrote  me,  about  a  year  ago,  tbat  the  plan  was 
Apo^ect  success.  Since  being  asked  by  you  to  supply 
i&formationy  knowing  that  practical  and  reliable 
information  as  to  such  works  was  of  even  more 


importance  te  you  than  that  about  works  like  mine» 
I  wrote  to  him  saying  that  if  he  would  eive  the 
result  of  his  experience  it  would  be  usefiu  to  the 
present  meeting.  I  have  in  my  hand  his  reply, 
dated  Decemb^  1st,  1874,  in  which  he  says : — '*  It 
affords  me  great  pleasure  to  answer  yonra  of  yeat^- 
day.  Your  plan  for  preventing  pollution  of  the 
stream  has  answered  perfectly  with  us.  The  cost 
is  quite  nominal,  and  we  are  in  hopes  will  be  much 
more  than  covered  by  the  sale  of  the  refuse. 
Since  we  adopted  your  plan  the  water,  with  the 
exception  of  about  two  hours,  when  there  was  a 
leakage  in  one  of  the  paddles,  has  been  sent  down 
the  stream  clearer  and  purer  than  it  reached  us." 
I  may  add  that  there  is  no  patent,  royalty,  nor 
restriction  of  any  kind  te  prevent  any  one  using 
this  plan,  in  whole  or  in  part,  or  to  any  extent, 
and  selling  any  or  all  of  the  products  in  the  open 
market.— 1  am,  &c.  John  Thom. 

Blrkacre,  Chorloy,  Lancathlre. 


RIVER  POLLUTION. 

1.  It  is  a  trite  remark  that  the  pollution  of  our 
rivers  by  excretid  matters  and  manufacturing 
refuse  has  become  a  serious  evil.  Fifteen  or  six- 
teen years  since,  the  Royal  Commissioners  to 
enquire  into  the  best  mode  of  distributing  the 
sewage  of  towns  expressed  themselves  as  follows, 
and  the  magnitude  of  the  evil  has  since  greatly 
increased : — 

"  This  condition  of  rirers  bu  been  a  pablio  nnd  national 
nuiaanoe ;  it  interferes  with  the  convenience  azid  coDifurt  of 
all  classes  of  the  people ;  it  damages  various  and  impc»rtant 
interests,  as  those  connected  with  mannfaoturing  establish- 
ments, canals,  fisheries,  and  so  on ;  it  deteriorates  property 
to  a  large  extent,  and  as  interfering  with  a  main  scjuroe 
of  water  supply,  is  of  serious  importance  to  the  public 
health.'' 

2.  Although  it  may  be  in  some  instances  very 
difficult  to  accomplish  the  thorough  purification  of 
sewage  water,  wnich  in  the  present  state  of  our 
knowledge  can  only  be  effected  by  irrigation,  or 
filtration  through  large  masses  of  earth,  remedial 
meastires  of  a  very  simple  kind,  but  of  considerable 
efficacy,  can  always  be  adopted. 

The  Sewage  of  Towns  Commissioners  say : — 

**  The  chief  part  of  the  nuisance  arising  from  tbe  dis- 
chai^e  of  sewage  into  rivers  and  streams  may  be  obviated 
by  simply  arresting  the  solid  natter  in  suspenpion  in  the 
liquid,  for  that  by  far  the  greater  part  of  the  solid  matter 
which  is  held  in  suspension  in  water  is  readily  deposited  in 
rivers,  covering  the  banks  with  mud,  permanently  raising 
the  beds,  gradually  destroying  the  scouring  power  of  water, 
and  partially  silting  such  rivers  up ;  and  that  in  some  in- 
stances these  deposits  have  accumulated  to  such  an  extent  aa 
to  impede  navigation,  to  render  the  surrounding  coun^ 
subject  to  floods,  and  to  enUil  a  vast  expense  in  periodic 
cleansing.  That,  however,  the  appearance  of  the  water  may 
be  improved  after  thene  deposits  have  Uken  place,  yet  the 
deposited  matters  lying  in  the  bed  of  the  current  are  under 
conditions  favourable  for  putrefaction,  and  when  the  fanl 
mud  is  disturbed  by  the  prevalence  of  rain  and  during  floods, 
it  sends  forth  its  effluvia  amidst  tbe  populations  which  are 
near,  and  even  in  the  course  of  the  rivers  far  distant.** 

3.  If  the  mere  removal  of  the  solid  matters  of 
sewage  before  casting  it  into  rivers  will  produce 
so  much  improvement,  the  question  naturally 
arises— Why  have  not  then  these  simple  measures 
been  long  smce  adopted  ? 

4.  The  causes  of  this  delay  may  be  traced;  first, 
to  the  fallacious  hopes  which  have  been  excited  of 
the  profite  to  be  derived  from  sewage  irrigation; 
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Beoond,  to  the  pride  which  town  councillors  in 
common  with  all  £^glishmen  take  in  dabbling 
with  farming.  The  question  has  consequently 
tamed  too  much  upon  agricultural  utilisation, 
and  although  the  Sewage  of  Towns  Commissioners 
haye  contributed  to  giTing  it  this  MP^>  nothing 
was  farther  from  their  intentions.  They  observe 
fifteen  years  since  (and  the  condition  of  things 
which  they  describe  is  the  same  now) : — 

**  Throughout  the  discnasioDi  that  have  hitherto  occarred 
upon  thii  qneetioiiythe  real  iune  hu  been  leftcomparatiTelj 
in  aboTUice.  The  primary  ooniideration  is  not  whether  the 
■••wage  can  he  made  aervieeable  to  a^^caltnre,  but  whether 
or  not  there  exiata  any  method  which,  conaiatently  with  a 
{air  ezpenditnre  of  money,  falling  on  thoae  who  ought  in 
jnatice  to  hear  it,  will  practically  nd  ne  of  the  nniaance  and 
danger  attendant  npon  town  sewage." 

5.  In  truth,  however,  whether  sewage  irrigation 
is  to  be  employed  or  not,  (and  it  must  always  be 
borne  in  mind  that,  witnout  irrigation  or  its 
equivalent  in  earth  filtration,  such  as  has  been 
recommended  by  Dr.  Frankland,  and  practised  by 
Mr.  Bailev  Denton,  complete  purification  is  un- 
attainable;, no  advantage  is  gained  by  the  employ- 
ment of  tne  liquid  in  its  raw  condition.  On  the 
contrary,  the  removal  of  the  solid  suspended 
matters,  to  which  the  Commissioners  attribute  the 
'Chief  part  of  the  nmsance  arising  from  the  dis- 
charge of  sewage  into  rivers,  cannot  be  avoided. 
Mr.  Hope,  of  Bomford,  than  whom  nobody  is 
more  qualified  to  speak  on  this  subject,  and  who 
has  carried  sewage  farming  to  a  degree  of  per- 
fection which  has  been  imattained  elsewhere, 
says: — 

*<  It  is  because,  in  my  ^dgment,  sewage  irrigation  cannot 
be  carried  'out  from  the  utilisation  point  of  view  without 
storage  tanks,  that  it  becomes  necessary  to  deal  in  some  way 
with  the  sludge,  because  if  you  store  you  cannot  avoid 
deposition." 

6.  If  the  sewage  is  to  be  completely  cleansed 
by  intermittent  downward  filtration,  it  is  hardly 
necessary  to  point  out  that  purification  can  be 
carried  out  on  a  far  smaller  area  and  with  greater 
certainty  when  the  solid  and  slimy  matter  has 
•been  previously  removed.  The  great  difficulty  in 
all  filtering  operations  arises  from  the  clogging  of 
the  pores  of  the  filter. 

7.  The  following  conclusion  is  then  forced  upon 
us,  the  removal  of  the  sedimentary  matters  from 
sewage  before  discharging  it  into  rivers  will  not 
•only  cause  great  diminution  in  river  pollution, 
but  will  materially  assist  in  any  further  steps  in 
purification,  and  is  indeed  a  necessary  prelude  to 
"them. 

8.  If  compulsory  measures  stopped  at  this  point, 
"the  case  of  towns  which  are  situate  on  broad 
estuaries  and  rivers  of  very  large  volume  would  be 
sufficiently  met,  so  far  as  the  question  of  polluting 
the  water  is  concerned,  but  in  the  case  of  smafi 
streams  more  might  be  done  without  pressing 
heavily  upon  towns.  By  adopting  some  method 
of  precipitation  as  an  auxilary  to  subsidence-tanks, 
a  much  more  perfect  removal  of  the  suspended 
matters  is  eflfected,  and  the  dissolved  nitrogen  is 
reduced  in  amount  by  more  than  one  half.  The 
Biyers  Pollution  Commissioners  found  by  trial  at 
Ijeicester  and  Stroud  a  diminution  of  sixty  per 
cent,  of  the  nitrogen ;  a  diminution  of  sixty  per 
cent,  took  place  when  lime  was  used  sis  the 
precipitating  agent ;  54J  per  cent  by  the  A  B  C 
process ;  and  52  per  cent,  by  sulphate  of  alumina. 


Considered  therefore  as  an  aid  to  purification, 
precipitation  is  to  be  highly  recommended,  and  if 
earth-filtration  is  to  be  resorted  to,  it  is  most  im- 
portant accessory.  The  Bivers  Pollution  Com- 
missioners say  in  their  fourth  report : — 

<<  We  demonstrated  in  our  report  on  <  Pollution,'  aiisiog 
from  the  woollen  manufacture  (1871)  toI.  i.,  p.  33,  that  very 
foul  waste  liquors  from  woollen  dye  works  can  be  effidenUy 
purified  by  intermittent  filtration  through  earth,  at  the  rate 
of  about  one  gallon  per  oubio  vard  of  earth  per  24  honii. 
But  this  is  a  Terv  slow  rate  of  filtration ;  and  we  expressed 
a  hope  that  it  mfght  be  considerably  accelerated  by  mixing 
the  liquor  with  a  small  quantity  of  slaked  lime  before 
allowing  it  to  fiow  upon  the  filters.  This  anticipation  has 
been  revised;  and  we  have  been  able,  aa  the  foUowing 
analTtical  results  show,  to  purify  approximately  six  times  ss 
much  of  the  limed  as  ox  the  nnlixned  liquor  per  cubic  yard  of 
earth." 

9.  It  might,  however,  reasonably  be  supposed 
that  inasmuch  as  precipitation  removes  from  the 
liquid  one  half  of  the  chief  fertilising  as  well  as 
putrescent  element  of  sewage,  namely,  uie  nitrogen, 
it  must  be  prejudical  from  the  utilisation  point  of 
view ;  but  we  have  the  assurance  of  the  most  emi- 
nent living  agricultural  chemist  to  the  contrary. 
Mere  subsidence  will  not  remove  the  whole  of  the 
glutinous  matter  of  sewage,  but  precipitation  does 
so.  In  the  evidence  given  by  Dr.  Voelcker,  before 
the  Parliamentary  Committee  on  the  Birmingham 
Sewage  Bill,  he  stated : — 

<*  The  chemical  precipitation  of  the  sedimentary  matter, 
which  is  of  Tery  little  agricultural  value.  remoTos  the  impe- 
diment in  the  application  of  sewage  to  tne  land,  which  is  so 
great  that  many  farmers,  who  I  have  no  doubt  would  use  the 
clarified  liquid,  will  not  use  the  raw  liquid  on  account  of  the 
sedimentary  matter,  which  forms  a  deposit,  choking  up  the 

Kres  of  the  soil,  and  therefore  in  a  great  measure  neutra- 
ing  the  fertilising  efiisets  which  the  substances  in  adution 
would  otherwise  produce." 

10.  When  to  this  evidence  is  added  that  which 
was  given  at  the  same  inquiry,  on  the  question  of 
creatmg  nuisance,  Dr.  Xetheby  stated : — 

<*  Sewage  run  upon  land  without  being  previoualy  defe- 
cated by  chemicals  will  be  a  nuisance  wherever  it  is  pat 
on." 

and  in  this  view  he  was  supported  by  Mr.  Hawks- 
ley,  Dr.  Frankland,  Dr.  Odling,  and  Dr.  Voelcker. 

11.  The  result  of  this  testimony  was  that  the 
committee  recommended  the  Legislature  to  enact 
that  **  no  sewage  be  put  upon  land  without  having 
been  previously  defecated  in  tanks." 

12.  The  Sewage  of  Towns  Commission  it  is  to  be 
remembered  had  long  since  pronounced  the  follow- 
ing opinions : — 

**  That,  considered  merely  as  the  means  of  mitigating  a 
nuisance,  these  precipitatiog  processes  are  satisfacU^ ;  that 
the  cost  of  them  in  any  case  is  such  as  town  populstiona  may 
reasonably  be  called  upon  to  meet ;  that  the  necessary  worlu 
neAd  not,  if  properly  conducted,  be  a  source  of  nuisance ; 
and  that  b^  modifications  of  the  existing  methods  even  the 
slightest  nsk  of  nuisance  mav  be  entirely  obviated. 

"  The  more  this  subject  has  been  investigated  the  more 
convincing  is  the  evidence  that  there  is  no  town  which 
might  not,  with  reasonable  care  and  at  moderate  cost,  greatly 
mitigate  the  existing  evils,  where  it  may  not  be  practicable 
wholly  to  remove  them. 

'*  Our  conclasioD,  then,  is  that  in  the  absence  of  the  meaos 
for  the  direct  application  of  sewage  to  land,  the  methods  of 
precipitation  at  command  do  actusJly  offer  remedial  measures 
of  a  very  satisfactory  character." 

13.  Since,  then,  the  greatest  authorities  on  the 
sewage  question  (agriculturists,  chemists,  medical 
men,  and  engineers),  all  agree  in  recommending  as 
a  preliminary  to  irrigation  and  filtration,  the  very 
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into  a  river  if  the  liquid  contains  &  greater  per- 
centage of  impurity  than  the  rivor  itsdf * 

The  rule  nhoulii  be  stringent  that  no  person 
should  increasjfi  the  pollution  already  eitisting  in  a 
rivi^r.  As  that  rtila  beci^me  adopted  all  oyer 
England  Uie  rivers  woidd  grailually  gt*t  ptirer  and 
purer,  and  mantifiictories  would  have  timo  to  im- 
prove their  moans  of  purificiition. 
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SUGGESTIONS  BY  FllANCIS   MOGORIDGE. 

The  desire  that  Government  should  legislate 
,  upon  til «  matter  of  **  ptiHution  of  rivers,"  ia  not 
aonfined  to  those  who  make  a  pa^tima  of  anglings 
and  who  long  for  clean  water  to  fish  in,  but  is  one 
that  has  been  long  felt  by  a  considorable  number 
of  manufacturers ;  and  this  eimnot  be  better  pr«»ved 
than  by  stating  that  the  ownors  of  tin-plata 
works,  which  form  the  staplp  trade  in  our  river, 
the  Avon  Lloyd  (the  largnj^it  tributary  of  the  nsk)^ 
have  formed  themselves  into  an  association  for 
protection,  as  f ar  as  poedbler  from  pollution  of  the 
rivers  from  the  drainage  of  refuse  vitriol  br 
Bulphurie  acid,  from  coal  wastinga,  and  from  the 
filling  up  of  its  bed  by  tipping  into  it  of  cindtfrs, 
&o,j  from  the  iron  works, 

Bvidence  in  cases  arising  from  til©  two  formjep 
evils  are  handed  over  to  the  Board  of  ConBervators, 
and  of  the  latter  to  the  Harbour  Commi^sioni*r«, 
as  our  association  has  no  power  io  deal  with  ease* 
themscdves* 

The  injuries  under  wMeh  the  manufacturers 
suffer  from  tbe  refuse  sulphtmc  acid  ftre  in- 
enistation,  and  corrosioD  of  boilers  and  pipes, 
whioh  necesj^itates  careful  inspection  and  frequent 
repairs,  and  the  replacing  of  entire  boiler  plates,  ^c. 
In  many  inshmces  this  had  to  be  done  to  new 
boilers  in  uso  only  two  years,  entailing  a  con- 
siderable cost  and  stoppage  of  wm-ks,  and  al^o 
seriously  endangering  Kfe. 

The  damage  done  by  '*  coal  washings  **  is  by  the 
filling  up  of  jnjy^s  and  gratings,  rendering  the 
supply  of  water  to  boilers  uncertain^  and  mafciog 
accidents  probable  with  the  risk  of  their  exploding. 
The  tipping  in  of  einders  causes  the  silting  up  of 
the  river  bed,  depriving  us  of  stoiing  room,  caust^s 
sudden  floods,  and  in  dry  seasona  lessens  our 
supply  of  water.  The  lost  two  efvils  complained  of 
have,  since  the  foundation  of  our  association,  somo- 
what  diniinii^hed,  but  still  there  is  room  for  further 
improvements »  But  in  the  first  evil,  that  of 
pollution  by  refuse  of  vitriol,  which  is  by  far  the 
most  serious,  little  or  no  improvement  u  percep- 
tible ;  indeed  durittg  last  !*umnjrr  the  river  WitM 
worRo  then  I  have  ever  seen  it,  so  bad  its  to  be  un- 
fit for  watering  of  plants.  Naw,  could  it  be  «hown 
thtit  the  prevention  of  this  poison  running  into  the 
river  would  entail  expense,  something  might  be 
said  m  to  the  hardship  of  a  law  enforcing  it,  but 
from  eight  years'  carefid  working  of  Prigbsloy^t 
patent,  I  can  positively  say  that  instead  of  a  loss,  a 
considerable  profit  can  bo  made  by  utilisiug  tlie 
refuse ,  first  by  the  obtaiidng  of  copperas  ^  for  whicF 
wo  get  a  ready  sale,  and  secondly,  by  our  be  in 
enabled  to  use  the  vitriol,  so  reclauued,  onee  agai 
— its  being  about  two -thirds  of  ita  original  stiengih 
Pumiahed  with  the  result  of  my  experience,  I 
have  spoken  to  the  offendijig  parties  on  our  river, 
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but  in  two  cases  without  result;  the  one,  owner 
of  the  largest  works  here,  although  recognising 
its  value,  and  having  been  at  their  request  fur- 
nished by  me  with  plans,  and  promising  to  at 
once  adopt  the  process,  has  not,  up  to  the  pre- 
sent time,  done  so.  Whether  this  arises  nrom 
obstinancy,  or  from  an  ill  feeling  against  the 
C!onserYators,  who  have  had  them  fined  for  other 
offences,  I  know  not. 

In  the  other  case,  after  its  adoption,  and  its  value 
being  shown,  the  operation  was  suspended,  the 
reason  given  being  that  as  the  Conservators  were 
powerless  to  suppress  the  pollution  caused  by  their 
neighbours  above  them,  from  which  they  greatly 
suffered,  they  would  likewise  turn  their  poison 
into  the  river,  and  defy  the  Board  of  Conservators. 

With  such  people  to  deal  with  I  am  convinced 
that  no  permanent  good  can  be  hoped  for,  unless 
all  works  are  obliged  by  law  to  consume  their 
own  i>ollution,  and  forbidden  to  use  rivers  as  tip- 
ping ground  for  their  spoil  and  cinders. 


INTERMITTENT  DOWNWARD  FILTRATION 
AND  IRRIGATION. 

1.  In  compliance  with  the  request  contained  in 
your  circular  of  the  19th  instant,  desiring  that  I 
should  transmit  to  you  a  brief  statement  of  what 
I  consider  to  be  the  best  means  of  cleansing  the 
sewage  of  towns,  and  of  effecting  its  utilisation 
with  economy  to  the  contributing  ratepayers, 
I  hasten  to  state  that  under  the  conditions  gene- 
rally prevailing  throughout  this  country  I  con- 
sid^  the  passage  of  sewage  through  land  to  be 
the  only  certain  means  of  purification,  tiiouRh 
whether  the  area  ef  land  to  be  taken  for  &e 
purpose  be  large  or  smaU  must  necessarily  depend 
upon  the  existence  of  local  circumstances  favour- 
ing or  not  the  profitable  use  of  sewage  on  the 
surface. 

2.  The  results  of  experience  in  the  application 
of  sewage  to  land,  as  well  as  thirty  years'  practice 
in  the  under-drainage  of  lands  of  varying  cha- 
racter, lead  me  to  the  decided  conclusion  that 
wherever  sewage  is  applied  intermittently  to  the 
surface  of  land,  and  passes  through  ike  soil 
beneath,  not  only  may  all  nuisance  be  avoided,  and 
crops  grown  at  the  same  time,  but  the  effluent 
may  be  readily  purified  up  to  ike  standards 
recommended  by  .the  Bivers  Pollution  Com- 
missioners. 

3.  It  is  doubtless  true  that  in  many  instances 
land  cannot  be  obtained  in  sufficient  quantity  for 
"  wide  surface  irrigation,"  for  which  one  acre  to 
one  hundred  persons  may  be  taken  as  a  fair  allow- 
ance, or,  if  obtainable,  can  only  be  purchased  at 
such  a  ruinous  price  as  to  preclude  all  chance  of 
profit ;  but  I  am  not  aware  of  a  single  instance  in 
which  sufficient  land  may  not  be  obtained  for 
''intermittent  downward  filtration,"  if  the  puri- 
fication of  the  sewage  be  alone  aimed  at,  and 
the  sewage  be  made  designedly  to  pass  through 
the  soil  as  well  as  over  the  surface,  as  originally 
suggested  by  Dr.  Frankland,  and  first  brought 
into  practice  by  me  at  Merthyr  Tydvil,  for 
which  one  acre  of  free  soil  drained  six  feet  deep 
is  foimd  to  be  sufficient  for  three  thousand  three 
himdred  persons,  though  for  reasons  hereafter 
stated,  I  have  increased  this  quantity  to  one  acre 
to  one  thousand  persons. 


4.  The  operations  involved  in  *'  intermitteiit 
downward  filtration "  and  *'  wide  smfaoe  irri- 
gation "  are  totally  distinct,  although  aoddentally 
ike  practice  of  sewage  farming  in  the  latter  case 
frequently  partakes  of  the  same  character  as  the 
former.  The  preparation  of  land  for  **  intermittent 
downward  fiutration  **  is  essentially  the  work  of 
an  engineer,  as  the  sewa^  which  it  has  been  deter- 
mined the  soil  shall  puii^  must  be  delivered  to  it 
evenly  and  distributed  evenly  over  its  surface  in 
order  that  each  cubic  yard  beneath  shall  recdve 
and  discharge  the  quantity  it  is  intended  to  purify. 
And  when  formed,  the  management  of  the  filtra- 
tion areas,  though  very  simple  and  easy,  must  be 
such  as  to  ensiire  the  perfect  action  of  the  oxidising 
functions  of  the  soil.  With  **  wide  surface  irrigation" 
the  soil  will,  when  properly  under-drained,  absorb 
the  sewage,  and  as  the  sewage  farmer  necessarily 
applies  it  to  the  land  intermittently  te  suit  hu 
crops,  it  is  in  fact  intermittent  filtration  on  a  wide 
and  irregular  scale,  the  drawback  being  that  the 
delivery  of  the  sewage  is  effected  without  any 
regulation  at  all,  and  is  often  so  copiously  applied, 
when  his  desire  is  only  to  get  rid  of  it,  that  the 
land  cannot  absorb  it  and  the  sewage  therefore 
passes  off  the  surface  undeansed  into  the  streams. 
The  object  of  "  intermittent  downward  filtra- 
tion "  is  te  make  the  most  of  the  cleansing  powers 
of  the  soil  where  profiteble  utilisation  cannot  be 
attained,  while  that  of  "  wide  surface  irrigation  " 
is  te  make  the  most  of  the  sewage  whenever  and 
wherever  land  can  be  got  at  a  reasonable  cost. 

5.  The  circumstances  which  render  "  wide  sur- 
face irrigation  "  pre-eminently  desirable  are,  first, 
the  power  of  buying  the  required  land  at  its 
marketable  price,  or  nearly  so;  and,  next,  the 
power  of  delivering  the  sewage  te,  and  distribut- 
ing it  over  its  surface  with  facility.  Though  the 
experience  gained  in  sewage  farming  is  not  at 
present  encouraging,  it  may  be  assumed  that,  if 
the  cost  of  the  land  and  distribution  togetiier  does 
not  involve  an  annual  charge,  te  repay  principal 
and  interest  of  more  than  £8  an  acre,  tlien  ''wide 
surface  irrigation"  may  be  resorted  to,  te  any 
reasonable  extent,  without  loss  te  the  ratepayers. 

6.  In  the  absence  of  hmd  obtainable  at  a 
reasonable  cost  and  to  be  reached  with  facility, 
then  ** intermittent  downward  filtration"  forms 
the  best  means  of  **  preventing  the  pollution  of 
our  rivers,  and  at  the  same  time  of  dealing  wi^ 
the  sewage  with  economy  to  the  ratepayers,"  for 

(1)  not  only  is  the  sewage  as  effectufdly  cleansed 
as  in  the  case  of  "wide  surface  irrigation,"  but 

(2)  vegeteble  garden  crops  may  be  grown  on  the 
reduced  area,  of  nearly  equid  bulk  per  acre  as 
farm-root  crops,  even  when  the  sewage  is  passing 
through  the  soil  is  diluted  up  to  a  rate  of  250,000 
gallons  per  acre ;  and  (3)  this  may  be  done  at  a  cost 
which,  although  comparatively  heavy  per  acre,  wfll 
in  no  case  involve  a  charge  on  the  ratepayers  of 
more  than  one  penny  in  the  poimd. 

7.  To  secure  the  greatest  amoimt  of  benefit  from 
wide  surface  irrigation,  it  is  necessary  to  associate 
with  it  a  comparatively  small  area  of  land 
designedly  prepared  for  intermittent  downward 
filtration,  in  order  that  the  sanitary  authorities  may 
hold  in  their  own  hands  a  means  of  securing  purifi- 
cation, and  of  delivering  the  sewage  to  the  farmerB 
who  are  to  take  it  in  the  precise  quantity  they 
want,  and  at  such  times  only  as  they  desire  to 
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hvK  it.  It  is  the  obligation  to  take  the  sewage  at 
ill  times  and  under  all  conditions  that  has  been 
the  principal,  if  not  the  only  drawback  to  sewage 
tunung  np  to  the  present  time.  With  a  part  of 
(he  land  prepared  for  intermittent  downard  filtra- 
tion, and  capable  of  cleansing  the  sewage  under 
ill  ctrcoma^nces,  there  will  be  no  nojessity  for 
the  fanner  to  take  it  at  night,  or  on  Sunday,  or 
daring  a  wet  or  frosty  time,  or  when  the  sewage 
may  1^  too  dilute  to  be  useful.  It  can  then  be 
run  into  the  filtration  areas. 

8.  In  balancing  the  advantages  of  wide  surface 
irrigation  against  those  of  intermittent  downward 
filtration,  it  must  always  be  borne  in  mind  that 
the  rednccd  area  required  for  filtration,  though 
abtorhing  so  much  more  sewage,  will  command  a 
^natcri  ront  per  acre  than  the  wider  space  utilised 
in  sewage  farming.  The  land  used  for  mtermittent 
downward  filtration,  if  the  three-fold  system  be 
adopted  in  the  manner  explained,  becomes  market- 
JCarden  ground  of  the  most  productive  character, 
sod  may  be  let  annually,  to  the  highest  bidder,  in 
small  plots,  while  the  land  used  for  wide  surface 
itrixatum  must  necessarily  be  treated  as  farming 
land,  to  be  let  to  a  farmer  and  rented  accordingly. 
With  village  communities  the  cottage  gardens  of 
the  poor  form  the  proper  field  for  the  use  of  sewage. 
It  uoold  also  be  borne  in  mind  that  the  objection 
raised  to  the  distribution  of  sewage  over  the  sur- 
face of  laod,  on  the  ground  that  malaria  may  arise 
from  a  snrfiu^e  saturated  with  sewage,  is  propor- 
tionally reduced  by  reduction  of  the  area  from 
which  evaporation  can  take  place. 

9.  It  should  be  remembered  when  comparing 
either  wide  surface  irrigation  or  intermittent 
downward  filtration  with  other  processes  inyolv- 
ing  considerable  outlay  in  tanks,  machinery,  &c., 
that  the  land  which  forms  the  material  item  of 
ooitmhodi  irrigation  and  intermittent  filtration 
I'emains  the  property  of  the  ratepayers,  and  may 
St  any  future  time  be  converted  into  money  with- 
out great  loss,  inasmuch  as  the  value  of  landed 
propotj  b  certain  to  increase,  and  so  oounter- 
belanoe  any  extra  price  that  may  have  been  paid  for 
it  hy  compulsory  purchase ;  whereas  the  same  cannot 
be  said  in  cases  where  the  money  is  expended  upon 
periibable  materials  and  machinery. 

10.  In  carrying  intermittent  downward  filtration 
into  practice,  whether  it  be  adopted  by  itself  or  in 
Gomhination  with  wide  surface  irrigation,  I  recom- 
mend an  arrangement  by  which  the  quantity  of  land 
"^Sgeeted  by  uie  £ivers  Pollution  Comnussioners 
u  nffident  has  been  increased  as  three  to  one. 
Instead  of  one  area,  in  the  proportion  suggested 
by  the  Commissioners,  I  take  three  areas  of  an 
^B>QiiaI  extent,  each  capable  of  cleansing  the  whole 
of  the  sewage,  and  of  growing  crops  at  the  same 
&iie.  Each  area  is  used  daily  for  the  purification 
of  the  sewage  for  one  year  only,  so  that  two  out  of 
the  three  areas  are  devoted  for  two  years  in  suc- 
•Mrion  to  full  plant  growth,  which  at  once  gets 
rid  of  all  doubts  as  to  the  overcharging  of  the  soil 
with  organic  matter.  In  this  way  a  considerable 
wtorn  per  acre  will  be  obtained  from  the  two  areas 
not  in  daily  use,  as  they  would  receive  only  just  as 
>wich  sewj^  as  would  produce  the  most  abimdant 
pcid ;  while  the  occasional  relief  from  sewage  thus 
«orded  to  the  area  devoted  to  filtration  would 
|itonr  an  increased  production  from  that  area 
»«o.     Moreover,   as  the  areas  for  intermittent 


downward  filtration  are  laid  out  in  ridges  and 
furrows,  and  the  liquid  sewage  is  run  down  the 
furrows,  the  suspended  matter  in  the  sewage 
can  at  any  time  be  semi-dried,  and  dug  or 
ploughed  into  the  soil.  The  soil,  by  this  mixture, 
is  rendered  more  capable  of  filtration,  the  more 
frequently  and  more  completely  the  organic  and 
perishable  matter  is  thus  dispersed. 

11 .  In  many  instances  it  occurs  that  a  small  area  of 
land  may  be  obtained  and  reached  by  gravitation, 
while  a  wide  area  may  be  commanded  at  a  higher 
level,  involving  pumpmg.  In  such  instances,  inter- 
mittent downward  nitration  may  be  most  advan- 
tageously resorted  to  on  the  small  area  below,  and 
may  be  there  continued  in  use  until  sewage  farm- 
ing becomes  more  profitable  than  at  present,  when 
the  sewage  can  at  once  be  lifted  to  the  upper  land. 
The  lower  small  plot  would  then  be  contmued  as 
the  "safety-valve  to  the  larger  one  and  would 
take  the  sewage  when  not  wanted  there.  This 
illustration  wiU  apply  in  a  variety  of  shapes 
wherein  economy  to  the  ratepayers  will  be  bdst 
secured  by  a  limitation  of  area  m  the  first  instance. 

12.  The  only  practical  difficulty  that  has  yet  been 
experienced  in  the  use  of  land  as  a  medium  of 
purification  arises  from  the  adoption  of  clay  soil 
for  the  purpose  when  fine  soils  cannot  be  obtained. 
Unless  properly  prepared  on  the  surface,  all  clay 
soils  are  nable  to  crack,  and  to  allow  of  the 
discharge  of  the  sewage  through  the  cracks  into 
the  drains  in  an  imdeansed  state.  This  is  only  to 
be  avoided  by  digging,  trenching,  and  mixing  the 
top  soil,  to  a  depth  of  16  or  18  inches,  with  ashes, 
burnt  day,  and  sand,  by  hoeing  and  stirring  the 
surface  when  imder  crop,  and  by  keeping  the 
groimd  moist  with  sewage  during  dry  periods.  In 
certain  instances  the  effluent  may  be  run  with 
advantage  a  second  time  through  a  lower  bed  of 
soil,  which  upon  sloping  ground  can  be  readily 
done. 

13.  The  floating  matter  of  sewage,  now  technically 
called  **  sludge,'*  differing  in  character  according 
to  circumstances,  is  causing  much  perplexity. 
Sometimes  the  liquid  refuse  of  towns  and  com- 
mimities  includes  substances  which  are  altogether 
foreign  to  sewage,  such  a^  the  detritus  of  roads 
and  the  refuse  of  dye  works,  paper  works,  tan- 
neries, and  other  special  trades.  These,  of  course, 
ought  to  be  excluded  altogether  from  the  sewers,  or 
at  least  as  far  as  is  practicable,  and  special  arrange- 
ments should  be  made  for  dealing  with  such  as  cannot 
be  excluded.  The  detritus  of  public  roads  ought  to 
be  intercepted  by  catchpits,  for  profitable  use  in 
building,  &c.,  and  separated  from  such  surface 
waters  as  cannot  be  excluded  from  the  sewers  be- 
fore the  latter  is  admitted.  If  this  is  not  done, 
special  means  of  separation  becomes  essential  at 
the  outfall.  The  refuse  of  private  trades  and 
manufactures,  in  which  materials  are  used  that  are 
prejudicial  to  the  economical  treatment  of  the 
sewage,  should  be  altogether  exduded  from  the 
sewers.  With  this  done,  and  the  coarsest  matters 
properly  belonging  to  sewage  screened  out  of  the 
liquid  before  the  latter  is  distributed  down  the 
furrows  of  the  land  (prepared  for  intermittent 
downward  filtration),  nearly  all  difficulty  is  re- 
moved. The  "  sludge  "  is  then  reduced  to  perish* 
able  organic  matter  which,  being  deposited  evenly 
at  the  bottom  of  the  furrows,  does  not  interfere 
with  the  infiltration  of  the  liquid  sewage  as  the 
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sides  of  the  ridg^  up  which  it  naturally  rises 
are  always  open  to  absorb  it.  When  dug  or 
ploughed  in,  this  peridiable  ."sludge*'  actually 
increases  the  filtering  capabilities  of  the  soil 
instead  of  clogging  its  pores  as  erroneously  stated. 
14.  I  will  only  add,  that  in  dealing  with  the 
sewage  of  small  towns  and  villages,  where  the 
outfall  is  comparatiyely  small  and  Tery  irregular, 
the  process  of  intermittent  downward  filtration 
and  surface  irrigation  may  now  be  as  readily  car- 
ried out,  as  in  the  case  of  larger  places  with  a 
constant'  outflow,  by  the  use  of  the  **  self-acting 
sewage  regulator,"  which  has  been  successfully 
tried  at  several  places.  This  invention  has  been 
designed  to  apportion  and  deliver  the  precise 
quantity  of  sewage  which  selected  land  is  intended 
to  utilise  and  clesmse,  and  bein^  automatic  in  its 
action,  this  is  done  independently  of  all  supervi- 
sion and  of  irregularity  of  outflow,  which  may  at 
one  time  be  extremely  copious  and  at  another 
little  more  than  a  dribble.  Besides  overcoming 
this  evil,  which  has  been  foimd  to  be  the  great  dif- 
ficulty in  dealing  with  small  communities,  the 
regulator  secures  that  intermittency  of  applica- 
tion which  is  so  essential  to  purification. 

J.  Bailey  Denton. 


CAPTAIN    LIERNUR'S    IMPROVED    TOWN 
DRAINAGE    SYSTEM. 

In  treatingof  liemur's  improved  town  drainage 
system.  Dr.  Egeling,  the  senior  Medical  Inspector 
of  Holland,  says : — 

«  For  the  English  reader,  this  sjstem  has  a  double  interest. 
It  embodies  the  principles  wkioh  have  been  demonstrated  in 
•verj  report  on  the  sewage  question— for  the  last  dozen 
years  at  least— to  be  the  only  ones  upon  which  a  satisfactory 
solution  is  attainable.  All  culminate  in  this  one  leading 
thought,  that  the  plan  of  removing  all  kinds  and  degrsee  of 
refuse  bv  only  ene  channel  leads  to  the  same  perplexities  and 
difficulties,  as  treating  psrsons,  merchandise,  and  cattle  as 
only  one  kind  of  freight,  and  transporting  them  in  only  one 
dass  of  railway  car  would  do,  and  that  it  is  far  cheaper,  in 
view  of  the  ill  ^ects  resulting  therefrom,  to  employ  a  different 
iorm  of  carriage  for  each  variety.' ' 

Starting  from  this  leading  principle,  Captain 
liemur  divides  the  work  to  be  done  into  four 
different  classes  : — 1.  The  sewers  proper  are  made 
absolutely  impermeable  and  devoted  exclusively  to 
filtered  house,  kitchen,  and  rain-water.  2.  The 
drainage  of  i^e  soil  is  effected  by  porous  pipes, 
regulating  the  ground-water.  They  lie  at  a 
higher  level  than  the  sewers  proper,  and  drain 
into  them.  Of  course  in  towns  that  are  sewered 
already,  he  makes  use  of  the  existing  sewers  and 
does  not  lay  these  subsoil  drains.  3.  Refuse 
liquids  of  trade  and  manufacture  are  only  admitted 
into  the  sewers  after  being  purified  by  their  pro- 
ducers. 4.  The  fsecal  matter— chamber  slops,  and 
sink  sediment  included — is  removed  by  a  separate 
system  of  pipes  altogether,  the  peculiar  feature  of 
which  is,  that  in  order  to  avoid  as  much  as  possible 
the  dilution,  which  makes  transport,  utilisation, 
and  disinfection  next  to  impossible,  air  pressure  is 
used  instead  of  water  to  drive  the  excreta  out  of 
the  closet-pipes. 

The  causes  of  river  pollution  are  : — 

1st.  Excrement  (solids  andfluids),  chamber  slops 
and  the  refuse  of  kitchen  sinks. 

2nd.  Manufacturing  refuse. 


3rd.  Street  dirt. 

4th.  The  dirt  contcdned  in  house  water. 

All  of  these  Captain  liemur  keeps  out  of  the 
sewers,  and  consequentlv  out  of  the  stream.  His 
mode  of  doing  so  will  be  briefly  described  in  turn. 

First,    as    to     excrement    (solids   and   fluids), 
chamber  slops,    and  the  fatty   and  sedimentary 
products  of  Htchen  sinks.  These  are  never  allowed 
to  enter  the  sewer,  but  are  collected  by  a  separate 
pneumatic  system  of  cast-iron  piping,  nowhere  ex- 
ceeding five  inches  in  diameter.    Briefly  this  may 
be  described  as  follows.    The  town  is  divided  into 
drainage  districts  of  from  20  to  50  acres  accord- 
ing to  circumstances.  Each  house  is  provided  with 
a   Liemur  improved    water-saving    closet,    or  a 
Liemur  closet  without  water ;  and  these  are  con- 
nected by  branch  pipes  through  a  main  or  street 
pipe  with  an  iron  tank  placed  under  the  pave- 
ment somewhere   about    the  centre  of   the  dis- 
trict.    Into  this  tank  all    the   closet    pipes   are 
emptied  every  day  by  pneumatic  pressure,  and 
then    the  contents  of  the  tank,  and    of   others 
similar  to  it,  are  in  their  turn  emptied  in  the  same 
manner,  but  through  separate  and  independent 
pipes  into  a  central  reservoir,  serving  perhaps  for 
ten  or  twenty  tanks,  of  250  to  500  acres,  also 
according  to  circumstances.    The  motive  power  for 
all  the  operations  is  obtained  by  a  stationary  air- 
puihp    engine    at  the    central    reservoir.    Every 
large  town  may  thus  be  divided  into  several  dis- 
tricts, each  independent  the  one  of  the  other,  and 
served  by  a  separate  engine.     The  contents  of 
these  reservoirs  are  by  a  continuous  process,  and 
without  any  exposure  to  the  air,  converted  by 
evaporation  in  vacuo  into  a  dry  powder,  which  con- 
tains fidl  the  manurial  elements  to  be  found  in  the 
substance  collected  by  the  system.     The  drying 
process  is  effected  witliout  using  additional  fuel, 
the  waste  steam  of  the  high  pressure  engine  being 
found  quite  sufficient  for  the  purpose.  The  principle 
is  the  same  as  that  used  in  reducing  liquid  beet-root 
sugar.  The  sedimentary  matters  of  house  and  sink 
water,  I  may  mention,  are  separated  from  the 
water  flowing  off  to  the  sewer  by  a  very  simple 
and  ingenious  apparatus. 

My  time  is  too  short  to  give  minute  descrip- 
tions. Suffice  it  to  say  that  the  closet  without 
water  is  more  inoffensive  to  eye  and  nose  than  any 
water-closet  at  present  in  use,  that  no  intrusion 
into  houses  is  required,  that  there  is  nothing 
moveable  in  the  whole  network  of  pipes  to  get  out 
of  order,  and  that  from  the  moment  matter  is  de- 
posited in  a  closet  till  after  it  is  converted  intd 
poudretU^  there  is  no  possibility  that  either  the 
air  or  the  soU  can  be  contamimated.  Also  that  an^ 
virus  or  germ  of  disease  contained  in  excrement  \i 
rendered  innocuous  by  heat,  the  only  knowi 
agency  which  will  effectually  do  so. 

Further,  let  me  say,  that  in  towns  of  average 
density  of  population,  this  resulting  manure  is  in  a 
concentrated  form  and  so  valuable  (lOs.  per  head 
per  annum),  as  not  only  to  cover  the  working  ex- 
penses, but  to  provide  for  interest  on  and  redemp- 
tion of  the  capital  invested,  and  to  yield  a  hand' 
some  balance  over  and  above. 

Secondly,  as  to  manufacturing  refuse  and  wast< 
water.  The  solution  of  the  pollution  problem  ii 
simply  an  impossibility  as  long  as  manufacturer! 
are  allowed  to  -poxn  their  refuse  into  sewers  oi 
streams.    It  is  comparatively  easy  to  clean  sucl 
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T»t<r  lepanitely,  when  perfectly  fresh,  and  with 
ha  rolame  and  constituents  known  or  easily  asoer- 
taioAUe,  but  it  is  impossible  to  do  so  when  mixed 
iB  together  in  the  sewers  with  the  other  refuse  of 
»towiL 

Captain  liemnr  lays  it  down  as  an  imperative 
role  that  rach  cleaning  must  be  done  separately, 
md  that  each  manufacturer  must  be  made  respon- 
able  for  ao  doing.  The  question  as  to  who  should 
bd&r  the  cost  is  one  open  to  discussion.  In  most 
c«ies,  the  person  makmg  the  profit  must  put  up 
with  the  loss  such  cleaning  may  entail,  but  there 
are,  no  doubt,  cases  in  whicn  it  should  in  part  be 
home  by  the  community.  The  business  of  the 
engineer  is  simply  to  devise  a  means  of  testing 
whether  this  nlajMrlng  is  done.  For  this  purpose, 
Captain  liemur  makes  a  small  dip,  or  bend,  in  the 
branch  pipe  from  the  factory,  just  before  enter- 
ing the  sewer.  On  this  he  erects  a  pipe  accessible 
Irooi  the  street,  so  that  the  iaspector  of  nuisances 
ea  at  any  time  take  a  sample  for  analysis. 

Thirdly,  as  to  street  dirt.  To  prevent  this  from 
entenng  the  sewers.  Captain  liemur,  in  the  first 
liace,  reduces  the  quantity  of  rain-water  flowing 
trooi  the  sorf  ace  of  the  street  into  the  street  gullies 
to  the  smallest  possible  quantity,  seeing  that  it  is 
thia  particular  water  which  brings  the  detritus 
into  the  wwer.  Secondly,  he  employs  a  pavement, 
which  of  itself  furnishes  no  detritus  or  dust  through 
▼Mr  and  tear ;  and  thirdly,  he  insists  upon  street 
nreeping  being  done  regularly  and  by  machines, 
inst^  of  by  thmiwrI  labour.  To  reduce  the 
qoantity  of  street- water  flowing  into  the  gullies, 
Cftptam  liemur  lays  the  pavement  nearly  flat  over 
its  crois-seotion,  so  that  iSie  rain-water,  instead  of 
nuhing  to  the  gutter  and  there  accumulating, 
icmainsnot  only  divided  so  as  to  obtain  nowhere 
great  depth,  but  is  exposed  as  long  as  possible  to 
cvaporaiitMi  and  absorption.  For  the  same  pur- 
poee  of  prolonging  this  powerful  agency  for 
diminiitiing  the  quantity  flowing  off,  he  places  the 
rdlies  as  hr  apart  as  admissible  for  taking  in  roof 
ud  side- walk  water.  By  acting  in  this  manner,  it 
b  only  m  case  of  violent  and  continuous  rain  that 
^7  water  from  the  streets  flows  in  the  gullies  at 
tQ,  and  then  only  a  small  proportion  of  it  (about 
ooe-fourth).  In  ordinary  rains,  fully  foiir-fifths 
of  the  water  are  evaporated,  and  the  remainder  is 
ai*orbed,  thus  entenng  the  sewer  in  time  as  per- 
(<>I^  or  subsoil  water*  To  have  no  street 
^^tdtas,  Oaptain  liemur  substitutes  the  well 
^iMwn  wooden  i>avement  on  every  occasion  that 
^•i»  of  the  ordinary  roadway  is  requiredv 
Wooden  pavement,  besides  being  noiseless,  yields 
00  dost,  is  very  durable,  and  is  an  improve- 
'^^  i^Km  Macadamised  or  stone-paved  roads. 
Thi«  bang  done,  the  only  two  other  sources  of 
^^  dirt  are  droppings  from  animals  (which  can 
^y  be  dealt  wiui  by  scavengers  removing  them 
^'''loediately V  and  soil  brought  in  from  the  country 
°a  the  wheels  of  vehicles  and  hoofs  of  horses.  To 
f^^&ove  this  latter  is  easy  enough  when  it  is  only 
Jane  r^golarly.  It  can  then  be  best  accomplished 
^sweeping  machines,  which  work  very  advan- 
^*?widy  on  the  flat  surfaces  of  the  wood  pave- 
^  prescribed.  It  will  be  seen  that  Captain 
I  *«aur  thus  keeps  out  of  the  gullies  the  great  bulk 
'^  the  street  dirt,  and  he  even  retains  practically 
j  t^  email  quanti^  which  enters  them  m  times  of 
\  ^-^t  rain,  by  constructing  them  in  a  peculiar! 


way,  so  that  the  rain-water  must  strain  upwards 
through  a  small  round  mat  of  woven  straw  before 
flowing  off  to  the  sewer.  This  mat  casts  the 
suspended  matter  down  in  a  water-tight  bucket, 
which  can  be  taken  out,  mat  and  all,  and  emptied 
from  time  to  time.  The  contents  of  the  gully 
bucket  must,  of  course,  be  removed  by  carts. 
Hence  the  rain-water  entering  the  sewers  of  Cap- 
tain Liemur's  system  is,  as  a  rule,  only  that  falling 
from  roofs,  &c.,  and  the  quantity  that  gets  in  by 
slow  percolation  is  practically  dean  enough. 
Street  dirt,  as  such,  does  not  get  in  the  sewers  at 
alL 

Now,  fourthly,  with  regard  to  hoiise  water,  it 
must  be  remembered  that  by  the  pneumatic  svstem 
there  is  separated  altogether  from  this  (ana  con- 
sequently from  the  sewer)  all  excrement,  chamber 
slops,  and  sink  sediment.  The  importance  of  the 
daily  separation  of  this  last  matter,  the  fatty  and 
sedimentary  products  of  kitchen  sinks,  must  not 
be  overlooked,  as  the  substances  are  practically 
the  same  as  excrement,  only  they  have  not  gone 
through  the  human  body,  and  are  not  so  near,  by 
three  or  four  days,  to  fermentation.  Until  fer- 
mentation takes  place  it  is  evident  that  such 
matters  can  give  off  little  or  no  organic  matter  in 
solution,  and  as  they  are  separated  from  the 
water  at  the  start  by  a  simple  and  ingenious  ap- 
paratus, it  follows  that  the  water  flowing  off, 
which  may  be  large  or  small  in  quantity,  accord- 
ing to  circumstances,  must  be  comparatively  clean. 
Captain  liemur,  of  course,  does  not  claim  perfect 
cleanliness  for  this  water,  but  simply  sayq  it  may  be 
admitted  into  the  stream  with  impunity.  Theo- 
retical purists  sometime  lift  up  their  hands  ex- 
claiming about  the  offensiveness  of  cabbage- 
water,  &c.,  forffetting  how  inflnitely  little  the 
total  quantity  of  liquid  derived  from  this  source 
is  in  a  whole  town.  Such  people  would  gild  re- 
fined gold. 

To  sum  up,  let  me  recall  to  your  remembrance 
what  liquids  enter  the  sewers  of  Captain  liemur's 
system,  and  thus  reach  the  stream.  First,  the  purified 
water  from  manufactories ;  secondlv,  storm  water 
from  streets,  after  being  practically  deprived  of 
all  solid  matters  in  suspension;  thirdly,  house 
water  deprived  of  excrement,  chamber  slops,  and 
sink  sediment ;  and,  fourthly,  subsoil  wat^  after 
percolation  through  the  earth.  To  theoretic 
purists  who  may  object  even  to  this  resultant 
Uquid,  I  would  point  out  that  Captain  Liemur 
has,  at  any  rate,  produced  a  liquia  of  a  simple 
and  unvarying  character  which  is  capable  of  bemg 
easily  dealt  with.  As  a  matter  of  fact  it  is  nearly 
as  dean  as  that  which  fills  every  brook  in  the 
country,  and  flows  from  the  adjacent  fields  after 
a  heavy  rain.  It  is  well  known  that  this  is  far 
from  clean,  but  it  is  unreasonable'  and  impractic- 
able to  demand  more.  Most  people  will,  I  think, 
admit  that  every  reasonable  requirement  is  com- 
plied with,  and  by  practicable  means.  These  who 
think  otherwise  haa  better  turn  their  attention  to 
regulating  Dame  Nature  first,  and  when  they  have 
succeeded,  can  try  their  hands  on  towns. 

Adam  Scott. 

221,  Oresham-boase,  E.G. 

MOULE'S  DRY  EARTH  SYSTEM. 
At  the  request  of  the  Council'  of  the  Society  of 
Arts,  I  venture  to  present  to  this  assembly  pro- 
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posals  both  for  the  entire  relief  of  our  rivers  and 
streams  from  pollution,  and  for  the  utilisation  in 
the  true  sense  of  that  word,  not  only  of  the  valu- 
able substances,  which  in  causins-  that  pollution 
are  worse  th%n  wasted,  but  of  all  the  refuse  of 
our  towns,  and  villages,  and  of  detached  houses. 
Our  rural  districts  no  less  than  our  large  towns 
demand  the  most  serious  attention  of  the 
Legislature. 

These  evils  of  pollution  and  waste  are  the 
necessary  result  oi  the  daily  accumulation  of 
putrefying  and  putrified  matter,  first  in  the 
drains  and  sewers,  or  cesspools,  or  privy-vaults, 
and  then  in  the  case  of  the  former  at  their  out- 
fall. To  deal  with  such  intractable  substances 
en  masse,  and  especially  with  a  view  to  their 
utilisation,  is  a  sheer  impossibility.  Such  a  vast 
evil  must  be  dealt  with  at  its  source  or  sources, 
and  in  detail.  These  sources  mxLSt  either  be 
diverted  into  other  and  separate  channels,  or  be 
altogether  cut  ofP.  This  oy  means  of  water  is 
just  as  impracticable  as  the  dealing  successfully 
with  the  accumulated  mass.  Under  that  system, 
however,  which  I  would  base  on  the  general 
adoption  of  the  earth-closet,  it  is  perfectly 
feasible.  And  by  it  not  only  shall  that  pollution 
and  waste  be  relieved,  of  which  we  have  such 
great  reason  to  complain,  but  the  dwellings  and 
the  external  atmosphere  of  our  towns,  and  vil- 
lages, and  detached  houses  shall  be  relieved  from 
foul  smells  and  deleterious  gases.    For, 

1st.  By  the  general  adoption  of  the  earth- 
closet  that  substance  is  withheld  from  the  drains 
and  sewers  which  is  the  most  offensive,  the  most 
uncontroUable,  and,  though  in  itself  the  most 
valuable  perhaps  as  manure,  the  main  cause  of 
injury  and  of  difficulty  in  any  mode  hitlierto 
adopted  for  the  disposal  of  sewage. 

2.  The  withholding  of  this — ^the  solid  excreta — 
and  much  of  the  urine  from  the  drains  and  sewers, 
obviates  the  now  necessary  flushing  of  the  closets, 
drains,  and  sewers ;  and  thus  by  cutting  off  5-6ths 
of  the  consequent  reqidsite  water  supply,  and  by 
the  use  of  the  earth-doset  together,  uie  accumu- 
lated mass  at  the  outfall  for  in  future  at  more 
than  one  outfall)  is  reduced  70  per  cent,  or  more — 
probably  80  per  cent. 

3.  The  remaining  S-lOths  or  l-5th,  consisting 
mainly  of  the  slops  and  sink-water  of  the  houses 
(not  forgetting,  however,  the  water  used  in  some 
factories),  thus  relieved  from  any  large  amount 
of  solid  matter,  can  be  so  easily  dealt  with,  that 
sewers  and  large  drains  would  no  longer  be  re- 
quired. 

4.  For  in  smaller  drains,  and  at  comparatively 
little  cost,  it  might  be  conveyed  to  suitable  reser- 
voirs, and  from  thence,  whether  by  pumping  or 
by  gravitation,  and  before  putrefaction  com- 
mences, be  either  applied  to  land  in  the  immediate 
neighbourhood  of  the  town,  or  removed  in  part 
for  the  manufacture  of  manure  for  more  distant 
places. 

Now,  with  reference  to  the  question  of  utilisa- 
tion, let  us  first  take  such  a  town  as  Over  Darwen, 
with  a  popidation  of  25,000.  The  earth-closets 
^though  the  vavlt  into  which  each  would  discharge 
its  contents  need  not  be  emptied  above  once  in 
three  months)  would  yield  a  produce  from  which 
a  company  might  manufacture  60  tons  of  manure 
per  diem.    I  will  say  nothing  here  of  the  value 


of  the  phospho  silicon  manure,  but  only  suppose 
that  such  a  company  could  realise  on  this  manu- 
facture 10s.  per  ton.  There  would  arise  from  this 
source  alone  £10,000  per  annum. 

But  what  of  the  liquid  refuse  ?    Let  us  take  five 
gallons  a  head  for  the  water  supply.    Three  gal- 
lons would  be  sufficient  for  effecting  the  profito  of 
which  I  am  going  to  speak.    But  I  take  the  lajn?^ 
estimate  as  the  most  difficult  to  deal  with,    ^nus 
will  give  125,000  gallons,  or  say  2,000  hogsheads 
to  be  disposed  of  daily.    Now,  this  distributed  at 
sufficient  intervals  of  time  over  an  adequate  extent 
of  land,  and  before  putrefaction  sets  in,  can  create 
no  offensiveness  on  the  surface  of  the  soil ;  neither 
can  it  through  the  subsoil  pollute  springs,  or  wells, 
or  rivers.     Supi>08ing  then  600  hogsheads  of  such 
manure  per  annum  to  be  applied  to  an  acre  at 
three  successive  periods  either  to  the  soil  or  to  the 
growing  plant ;  and  supposing  the  crops  grown  to 
be  rye  grass,  clover,  roots,  or  cabbages,  &c,  for 
feeding  cattle,  how  many  head  of  cattle,  fed  in 
stalls,  would  that  acre  carrv  ?    Let  it  be  borne  in 
mind  that  by  alternate   panting  there  may  he 
two    or  three   or  fom:  crops,  and  if   the  whole 
produce  be  given  to  them,  three  and  even  four  cows 
might  be  fed  on  a  single  acre. 

Now  the  liquid  renise  of  25,000  people  wonld 
yield  600  hogsheads  per  acre  per  AWTmm  to  1,000 
acres.  And  from  these  1,000  acres,  with  a  due 
amount  of  capital  and  skill  and  labour,  I  feel  con- 
fident that  £30  per  acre  or  £30,000  per  annum 
might  be  realised.  Supposing  1,000  cows  to  be  fed 
thus,  and  a  portion  of  the  vegetable  produce  sold 
for  the  use  of  man,  what  an  excellent  supply  would 
thus  be  afforded  of  wholesome  vegetables  and  oi 
pure  milk !  I  should  imagine  that  a  company  witli 
a  capital  of  £100,000  might  do  all  this ;  and,  while 
completely  relieving  the  river  from  pollution,  and 
the  soil  and  the  atmosphere  from  poison,  it  would 
very  largely  promote,  by  means  on  which  I  cannol 
dwell,  habits  of  cleanliness,  decency,  and  morality 
Such  is  the  plan  I  would  propose  for  towns. 

As  to  the  country,  I  find  by  careful  experi 
ment  that  the  liquid  refuse  of  a  family,  as  man] 
as  ten  in  number,  if  applied  daily  in  due  suocessioi 
to  the  plant  and  to  the  soil,  may  be  safely  ant 
inoffensively  disposed  of  on  16  perches  of  cround 
And  a  cottager  with  a  garden  may,  from  uiose  1 
perches,  from  the  produce  of  an  earth-closet,  an 
from  a  pen  of  20  fowls  occupying  a  perch  c 
ground,  raise  that  which  shall  be  equal  to  £20 
year.  This  fowl-pen  has  a  second  object,  viz 
that  of  being  a  substitute  for  the  dungheap  an 
the  pigstye.  The  soil  within  it  should  be  left  i 
its  natural  state;  all  waste  matter  should  I 
thrown  into  it,  and  anything  good  for  manure 
And  if  it  be  turned  over  once  a  fortnight,  tl 
cottager  in  addition  to  2,000  eggs,  might  make  i 
a  year  one  or  two  tons  of  manure.  These  togeth< 
with  the  contents  of  the  closets  he  might  sell  1 
the  manure  manufacturer  or  to  the  farmer.  Tl 
two  together  would  be  worth  more  than  the  bark 
he  womd  require  for  his  fowls. 

Now,  if  so  much  can  be  done  on  20  perches  < 
groimd,  much  more  readily  may  it  be  done  c 
larger  premises;  and  if  so,  then  in  all  such  cases,  i 
least,  the  Legislature  may  most  justly  interfe 
and  cause  it  to  be  done.  With  such  an  altematii 
there  can  be  no  difficulty  in  the  way  of  the  leg 
prohibition  of  the  privy- vault,  of  the  hole  for  sinl 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Dkobmbkr  11,  1874. 


65 


vater  st  the  door  aide,  and  of  the  oastmg  refuse 
into  the  neighbouring  ditch.  But  beside  this  the 
nmningv  from  the  farm  yard  must  be  equally 
etduded  from  the  ditoh  and  the  village  stroam ; 
and  the  priry-Tatdt  and  the  cesspool  of  ^e  weal- 
thier ckases  most  be  prohibited  too.  These  last 
not  imfrequently  discharge  their  contents,  or  at 
leut  their  offexisiye  OTerflow,  into  the  ditch,  the 
oirtiaU  of  which  is  into  the  brook,  from  whidi,  at 
DO  great  distance  perhaps,  the  people  draw  their 
wster.  let  a  law  oe  passed  and  enforced  that  no 
liooie  of  any  description,  with  20  perches  of  land 
attached  to  it,  shall  have  either  cesspool,  priyy- 
Taah,  or  drain,  and  half  tiie  sanitary  cufficulties  of 
the  ronJ  districts  would  cease. 

In  the  case  of  cottages  and  houses  in  Tillages, 
or  small  towns,  which  have  no  garden,  let  the  pro- 
prieties he  compelled  either  to  find  land  for  the 
purpose,  or  some  means  of  removing  the  refuse  of 
the  family  safely  and  at  their  own  cost,  and  not  at 
the  cost  and  to  the  injury  of  others. 

Henby  Houle, 

Vicar  of  FordiDgtoD,  Dorset. 


THB  CARBON-FERTILISER  COMPANY. 

The  origin  of  the  Carbon-Fertiliser  Company  was 
hostility  to  the  admixture  of  water  and  putrescible 
matter,  whether  voluntarily  or  by  enactment.  The 
motire  of  its  action  is  hostility,  without  qualifica- 
titHi  or  reserve,  to  the  wanton  corruption  of  water. 

TTie  hostihty  of  the  wanton  admixture  of  water 
with  the  decaying  impurities  inseparable  from 
aaimal  life  is  founded  upon  scientific  and  economic 
reasons. 

Obviously  if  that  pollution — which  by  the  bye  is 
but  a  false  word  and  a  foolish  veil  for  a  real  act— if 
that "  corrupting  "  of  waters  is  a  wanton  stupidity, 
let  ns  discontinue  the  action,  and  the  remedy  is 
supplied  by  the  very  agency  of  unmolested  nature. 

The  mode  of  operation  practised  by  the  company 
is  the  perfection  of  simplicity.  All  its  action  is 
directed  in  the  opx>osite  direction  to  that  of  water 
!i*hniitQre  and  water  carriage.  It  seeks  ab  initio 
tfl  raider  all  putrescible  substances  as  dry,  as 
^active,  and  as  portable  as  possible.  It  treats  the 
combination  of  putrescible  matters  with  water, 
whenerer  this  has  taken  place,  in  small  volumes 
uutcad  of  in  an  accumulated  bulk. 

Its  action  is  to  begin  with  the  interception  of  the 
**icret»,  which  is  by  preference  accomplished  at 
the  earliest  instant  through  the  application  of 
cWoal  to  the  substance  voided.  The  most 
""^ifitentary  mechanical  means  of  effecting  this 
&rp  tb**  application  of  charcoal  by  a  scoop  from  a 
^cattle;  secondarily,  any  other  mechanical  appli- 
ance which  may  automatically  attain  the  same 
object  Where  a  higher  complication  is  applic- 
*hle,  a  divided  closet  is  adopted,  in  which  the 
^rine  paspos  at  once  through  a  trap  which  is 
ckargea  with  charcoal  into  special  receptacles; 
Q  other  cases  a  larger  proportion  of  char  is  used, 
^hich  absorbs  the  entire  discharge. 

Automatic  closet  action  is  graduated  according 
^  the  habits  for  which  it  is  required.  JE.ff,,  in 
PahKc  places  of  resort  in  use  in  Scotland,  or  under 
lie  conditions,  the  delivery  of  char  is  carried  out 
y  nioans  of  periodical  visits  by  a  person  in 
*arge  who  carries  a  "  spanner,"  and  attaches  it 
^  the  spindle,  and  applies  as  many  quarter  turns 


as  may  be  required  to  a  revolving  partitioned 
drum,  which  delivers  char  from  a  hopper  made  to 
discharge  by  an  action  which  disturbs  the  hopper's 
contents  whenever  movement  is  communicated  to 
the  mechanism.  When  it  is  not  necessary  to 
protect  the  delivery  of  the  char  supply  in  this 
manner,  as,  for  instance,  in  such  large  establish- 
ments as  on  the  Clyde,^where  timekeepers  are  kept 
inside  special  buildings  that  have  been  erected  ^by 
the  owners  of  the  most  extensive  shipyards  from 
approval  of  the  char  applications,  self-acting  seats 
similar  in  action  to  like  appliances  for  water 
delivenr  are  adopted.  In  factories  of  Dundee, 
worked,  by  women,  the  delivery  is  effected  by  a 
door-action.  The  closets  there  are  single,  and  the 
entrances  are  under  view. 

In  the  company's  extensive  contract  with  the 
borough  of  Oldham,  they  were  limited  from  the 
circiunstance  that  that  locality  had  already  adopted 
what  have  received  the  name  of  '*  saniteuy  pans." 
In  consequence,  even  a  more  elementary  mode  has 
necessarily  been  adopted.  Bestricted,  at  present, 
to  the  use  of  this  imperfect  adaptation,  tne  com- 
pany, in  order  to  carry  out  its  system,  has  supplied 
trays  that  are  virtually  *' traps,"  and  these  are 
fixed  sUghtlv  higher  than  halfway  up  the  pans. 
These  trays  have  the  edge  slightly  bevelled  down- 
wards, and  the  central  portion  perforated.  When 
the  tray,  or  trap,  is  fixed,  the  outer  rimis  covered 
with  fine  char,  and  the  joint  is  thereby  hermetically 
sealed  all  round.  The  central  part  is  covered  with 
coarser  char.  The  solid  parts  are  retained,  whilst 
the  fluid  pass  through  into  the  lower  division. 
Charcoal  vans  traverse  the  town,  and  attendants 
sprinkle  sufficient  char  over  the  central  portion  to 
maintain  an  impervious  charcoal  coating.  Waggons 
and  barrels,  the  latter  hermetically  closed,  receive 
the  contents  respectively  as  the  peuis  are  filled. 
The  pans,  as  they  may  require  it,  are  taken  to  col- 
lecting stations,  which  have  been  provided  by  the 
borough,  and  they  are  there  thoroughly  cleansed 
by  charcoal  and  by  brushing.  They  are  meanwhile 
replaced  by  others  which  have  undergone  this 
operation.  The  aggregate  collection  is  taken  to  the 
factory,  and  it  is  there  treated ;  the  char,  or  dry 
compoimd,  is  prepared  for  re-use  and  distillation ; 
the  liquid  is  ddivered  into  large  collecting  tanks, 
which  are  covered  by  traps  similar  in  principle  to 
those  dbready  described,  only  on  a  correspon<ungly 
enlarged  scale,  and  covered,  in  like  manner,  witJi 
an  impervious  char  coating.  These  tanks  are  con- 
nected one  with  another  by  means  of  the  **  Alver 
syphon,"  and  a  further  separation  of  liquid  from 
soHdis  effected  by  intermittent  action.  Finally, 
General  Scott's  patented  lime  process  is  applied  for 
enrichment  of  the  manurial  product,  and  it  is 
followed  by  charcoal  filtration  to  attain  any 
required  standard  of  the  effluent.  By  these 
means  a  manure,  giving  7*72  ammonia  and  18 
phosphate,  is  attained,  and  a  char  workable  by 
burmng,  so  far  as  it  has  yet  been  carried,  up  to 
£7  18s.  per  ton  value.  When  the  company  shall 
have  had  time  to  fully  mature  the  practical  appli- 
cations of  their  principles  by  an  improved  system 
of  collection,  they  confidently  expect  to  very  largely 
increase  the  ammoniacal  value  of  the  result. 

The  company  have  adopted  an  almost  infinite 
variety  of  ingenious  mechanical  contrivances  for 
the  interception  of  excreta  and  urine  in  private 
dwellings.    Many  of  these,  however,  have  been 


JOURNAL  OP  THE  SOCiETr  OF  ARTB,  DuoxitBKfc  11,  l^Tl 


made  nw^osB^iry  rather  to  oTercome  the  rcaistancf 
of  1ml >it  juid  prejudice  than  as  iictutdly  indie- 
pe«iaiibli?*  The  most  ingeniotiB  of  these  conaistiii  of 
a  revolving  druiti  with  three  distinct  chambers,  so 
oonsinicted  thfit  by  a  single  action  the  puU -handle 
delivers  ti  Riipply  of  ahar  by  a  forward  movcm£»nt, 
ood  hy  a  bacltward  rotaty  njovfiment  throws  the 
eontcnta  dmvn  the  shaft  of  a  storied  bittldtug, 
end  presents  a  freshly  chargt?d  pan  in  the  closet. 
In  a  less  c^3mplieatefl  arrangemeiit  a  single  pan 
only  is  presented,  which  receives  the  char  delivm' 

^on  the  piiH*hiindle  being  usfMi  whilst  reversing'  the 

p^oditents  into  «ny  receptwcle  or  shuf t  below. 

An  arrangement,  which  is  possibly  the  be«t,  and 
■  *  Jy  the  fiimplest^  ia  the  reception  of  chor- 
coattd  materia!  in  portable  receptacles,  thoroughly 
tereened  by  a  sent*  These  may  then  be  used  with 
entire  comfort  and  immunity  in  any  bedrootn,  as 
well  as  in  special  closets »    The  eontnnts  of  the  used 

jjjpeoeptaclea  are  wholly  devoid  of  8mnU  or  offence, 
single  cylindrical  shnft,  13  inches  diamet^,  is 

^^en  sufRcient  to  convey  the  contents  of  a  house 
of  any  number  of  rooms  or  storeys*  The  shaft 
oouvcys  into  a  pit,  which  may  bo  aboTO  or  under* 
ground,  at  option »  and  may  even  consist  wholly 
of  Beeve*s  patent  ventilator,  which  admits  air  with- 
out, but  no  water.  Obviously  there  is  in  this  case 
no  poHsibUity  whatever  of  up- draught  or  infoction. 
The  contents  may  remain  in  the  pit  according  to 
oonvenie/nce,  without  limit  of  time.     It  is  plain 

^tbat    this    arrangement   altogethor  obviates  the 
Bculty  often  assimied  to  be  so  great  of  prevent- 

'  ing  urine  and  slope  being  pourt'd  down  ehaimek 
intended    for    dry  carriage  only,   and    in    great 

g^easure  dependent  for  their  eifioacy  in  being  kept 

^«e  from  excess  of  flmd. 

The  simple  mechanical  contrivances  of  the  *  *  Alver 
trap  and  syphon,"  appHcd  in  various  manner,  moot 
ftll  the  requirements  of  every  remaining  descrip- 
tion of  household  impurity.  The  slop- pail,  the 
ordinary  chamber  utensU,  the  barracfe  pail,  the 
adard  urinal  are  all  rendered  inodorous  by 
ftried  combinations  of  form,  providing  intemiit- 
*nt  pereolation  through  charcoal,  and  admitting 

hoi  the  addition  of  self-acting  covers  supplied  witli 

lihe  char.     Precisely  the  same  principle  is  applied  to 

•ifee  largest  public  urinals.  In  all  this  variety  of 
OOnditioT!  the  same  principle  is  observed,  and  the 
collection  is  everywhere  made  to  pass  through  a 

^lar  receiving  trap,  to  undergo  intermitteait  action 

Md  the  course  of  its  passage,  and  after  having  been 
further  treated  for  extract  of  ammoniacal  va!u©j 
where  then  practicable  the  effluent  is  again  passed 
through  a  char  exit. 

Kitchen  waters  are  received  and  dealt  with  in 
exactly  like  matmer,  by  being  passed  through  traps 

pipd  b^  intermittent  iiltration ,  as  are  also  the  collec- 
Mons  in  stables.  Ordinary  scrubbing  waters  and 
other  waters  simply  polluted,  are  toated  with 
inere  mechanical  tUtrwtion,  to  which  are  added, 
in  the  case  of  street  collections,  intermediate  pre- 
cipitating tanks.  Under  the  necessary  pressure 
of  time  it  is  impossible  to  give  a  detailed  descrip- 
tion of  these  arrangements,  which,  however,  will 
probably  be  bt>tter  understood  from  the  models 
and  di  agrams  exhihi  ted ,  1 1  ia  perhaps  only  neces- 
sary to  observe  that  the  collecting  and  purifying 

^Hnkii  only  require  to  b©  proportioned  to  the  gaUf  m- 
te  to  be  dealt  with.  By  this  arrangement,  storage 
f  Te-puHfied  water  is  available  at  any  spot  for  pr©- 


tection  against  fire^  for  street  watering,  for  | 
dening,  of  for  fountainsj  in  fact  for  any  ptii| 
whatever. 

Tlie  medical  testbnony  to  the  compan3?*»  0|H 
tions  has  been  — 

That  all  germs  of  disease  mxtBt  be  thereby 
stroyed  ;  and  that  it  is  inodorous  and  inntKiiord 

The    report    from    the  eiigini}er   to   the  01 
Navigation  is  as  follows : — 

*'The  trustees  have  had  the  carbon  s;^ 
operation  in  aU  their  public  con veuiencjea  for 
a  year  with  every  satisfaction." 

MiLUKGTosr  S^jiraK,  RE.,  Mafor-i 
F.aA.,  F.R.G,S 
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UMVEHSAL   CH.1RC0AL    AND    SEWAOK .__ 
PANY    FOR    THE    UTILISATION    OF    TOU 

KEFUSE. 

The  object  of  this  paper  is  to  show  how  the  m 
tary  removal  of  the  refuse  of  our  cities,  so  iki 
prevent  any  one  of  its  many  constituents  f 
ever  becoming  a  auisanee,  may  be  done  eiTectn 
and  economically.  The  refuse  of  our  citias  div: 
itself  into  the  fcQlowing  daeaes : — 

f  L)  The  sweepings  from  oar  t^treet.a. 

(2.)  The  house  refuae,  from  a^h-pita  and  ^ 
bins, 

(3.)  The  refuse  from  markets,  abattoira*  fto» 

(4.)  The  excrement  of  the  population. 

(1.)  The  sweepings  of  our  streets  hava  MiJk 
been,  and  at  this  time  are,  a  mostflifficult  nnlgt 
to  he  got  nd  of,  entailing  a  heavy  expense  oi* 
househ  oldors  -  A  few  instances  are  appended ,  ah 
ing  the  annual  outlay  of  the  respective  p(UTsb.6s 
toi^fiships  on  this  head: — 8t*  George,  Qauo* 
square,  £1,740  j  St.  Pancras,  £4,1XM>;  IsliDg' 
£6,000;  Marylobone,  £7,000;  Lamlieth,  £1.1 
Paddington,  £8,800  ;  Sheffield,  £6,000 ;  Halfi 
£10,000;  Manchester,  £28,000;  Liverpool ,  i:5&,< 

(2.  J  The  house  refuse  is  in  precistly  tlio  m 
position,  both  as  regards  the  trouble  and  tli© 
]jense  of  its  disposal.  The  items  on  this  hea^l 
difficult  to  obtam,  but  the  following  may  bo  tm 
as  the  cost  in  rotmd  nitmbera  for  this  head  oaM3 
Biighton  spends  £2,800;  Rt.  George's,  TTftni-n 
square, £1,000;  Norwich, £1,500;  Lambi  ^  ] 

St.  Pancras,  £4,500:  Bethnsl -green,  £4/  ^1 

dington,  £2,000  ;  Newcastle- on-Tyno,  £^^i 
There  is  no  town  in  this  country  which  baa 
come  to  our  jaiowledge  where  dther  the  stn^ 
house  refuse  is  disposed  of  at  such  a  price  as  eo' 
the  expense  of  its  coUocting, 

(3*)  The  refuse  from  our  markets  and  abttfet^ 
though  valuable  as  a  manure,  is  to  a  lar^  «^ 
wasted,  owing  to  its  oljnoxions  characteor. 

(4.)  The  excrement  of  the  population,  thougl^ 
most  fertiEsing  of  manures,  is  almost  enti 
wasted  through  the  general  adoption  of  vi^i 
closets,  Tliis  latter  practice  is,  perhaj>a,  mare  t 
any  other,  the  ciiuso  of  insalubrity  in  our  csil 
and  is  a  main  cause  of  their  poUnting  the  rii 
which  pass  by  them.  It  is  self-evident  that 
fii-st  step  towards  purifjing  our  rivers^  is  to  Ic 
out  of  them  all  organic  and  inorganic  ma^l' 
which  can  either  jKillute  or  poison  them.  Ji 
therefore  the  first  sanitary  duty  of  cities,  c:'ii>^f! 
to  prevent  the  excrement  of  their  popul  1 

entering  the  rivers,  and  to  see  that  th 
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la-miBiw  unmti 


from  tbo  rain,   Btn^et,  and 

lioiiso  slops*  is  thorou^My 

\L»d  before  it  is  allow* m.1  to  be 

.  ..xiittoii  in  to  the  Tir^T,  or  even  into 

Juitumlly  point*  to  a  dry  consi^r- 

or  uk  dry  syst^^m  ot  surffioe  removal 

inoes.     That  there  iiw  diffictiltieii  in 

[^laestioimblo;  that  thoy  nnt  in^ur- 

'  tisc   tTniForsal  Charcoal    ttnd   Sewage 

■ir^^  not  admit.     The  roadiest,  the  most 

11  d   tlie  moat    .sanitary    method    of 

tiie  town*!  refuse,  whether  such  be 

u.  '-m  4Ui^:t9.   markets,  homes,  &c.,  i«  by  ita 

■'tmim  into  cbait>aalt   whicli   by  this  siutxile 

rishes  at  once,  without  any  chemical 

a  good  deodorant  for  all  the  ftecal 

a  Will  gfirbogie  which  can  bo  callt.^ctel  in  tho 

*Ti,  "rnhkh  ftubetaiiofis  when  mixed  with    the 

^  oith^inird  rharcoal,  make  a  valuable  and  very 

I -nA*  iwiitTf ,  which  Undis  h  rc^ady  market  at  from 

i  An.  t«r  iotu     If  eonaiikred,  it  will  be  &^n 

I  aro  being  coiuslantly  covered  with 

r  m^nn^  Aod  «ther  organic  matters,  whioh, 

of  the  traffic,  are  ground  up  and 

\t^  witb  the  dtfl/tiss  from  the  road 

y  Ml*  M  drpsh  dust,  or  a  pasty  maM,  accord- 

f  tii«  Btftttj   of  tht^   weather.      The  organic 

'  ftatmi   in   this  compound  fumishea   (by 

k%  tm  All  mrcrage,   2\\  per  cent,    of  pure 

I  bi  4  fiittiy  com  minuttd  atate,  which  is  more 

I  «riBd*T3t  fur  jiU  purposes  of  deodorx&ation* 

tdiovoat  oant4iins  only  from  5  per  cent,  to 

tint  of  oar r von. 

^arlKniiiiii^  of  the  refuse,  as  practised  by 
"*  anal  €b&rc)0«l  and    Sewage   Company, 
h    performed    without    causing    any 
Iq  loiig^   enst-iron  cybndcra,  which  are 
^  t©  «  ponveuient  temperature,  and  are 

.^Ming^  nud   ftelf-dulivcring    as  they  revolve 
»r^  fisnu^^   by  which  they  are  heated,  so 
'^j^ etrbjoisatioti  is  continuous.     (A  deseiip- 
^jgjjd*  oi^ration  and  drawing  of  the  apfianitiis 
imi  iti  the  nnmlx*r  of  Iron  newspaper 
20tli,  1874.)    This  operutiou  at  onee 
Of*  hoik  of  the  refuse  to  be  got  rid  of. 
r«t»l    which,  €rvm  supposing'  the  charcoal 
hleas  as  the  refuse  wa^  at 
dal  item  for  the  considor- 
^M  m*!ji  T^  -wna  as,  hv  Act  of  Parliament,  are 
Bt  <?ompeUed  to  nie  the  lever-breed- 
md  so  have  no  coUcKJtion    of 
^^  he  charcoal  t*:!  make  it  a  more 

.iiH-iU  whcB  used  alone.     The  cost 
J  tiic  refute  into  olmrcoal  is  lefM  than 
\  per  ton  of  charcoal  obtained,  a  con* 
Itfrooomy  being  found  to  result  from  with- 
tftp  K»««9,  &c,j  given  off  during  the  car- 
km  of  thr»  refuse.     For  such  towns  as  are 
t  aibj^cl  to  the  water-closet  arrangement,  a 
9tTkncy    syfltem,  iuch   as   is  commonly 
'  IIk*  paH  system,"    affords  in  cou- 
I  w^  III©  system  of  <?srbomiation  of  the 
■mn  odrocated,  by  far  the  most  economi- 
i  t^'  laoat  saluhrious  methc»d  of  securing 
tS?!?^  iHiiiticiition .  In  faet^  when  pr-uiX'rly 
'  1  fprer,  the  product  of  the  wat^ir- 
I  almost,  if  not  quite,  mdcnown.  In 
^dlity  and  fjconomy  wdth  which 
•rmngemmit*  ciah  be  adapted  to  uu 
'  '  Hftfoo«l  syatom.   for  the  collection 


and  removal  of  the  exoremrnt,  are  very  great,  and 
the  expense  of  constructing  immenae  sewers,  4e*, 
i^  avoidefi.  The  faecal  matter  thus  collected  would 
be  conveyed  to  the  town's  depot,  where  the  refoje 
vv^as  taken  for  converifion  into  charcoal,  and  there 
would  be  etiiptied  into  trenches  made  in  the 
charcoal,  and  mixed  up  with  it  ;  the  re^ult- 
ing  manure  being  of  a  highly  fertilising  char- 
acter. Such  manure  has  been  applied  to  a  large 
variety  of  crops  during  the  past  season  with 
marked  and  beneficial  results,  although  the  un- 
tJUiuaUy  dry  summer  haa  been  an  nnfavcurablo  one 
for  manures  pnerally. 

Thus  it  will  be  seen  that  every  town  holds  in 
its  own  charge  materials  which  must  be  got  rid  of 
somehow,  from  which  it  can  produce,  at  a  triiling 
outlay  the  most  perfect  of  all  deodorisers,  char- 
coal, and  thu8  out  of  its  own  refuse  secure  a  ready 
and  economic  means  of  neutralisin  j>  all  the  nuisancag 
which  may  have  rendered  its  precincts  insatubrions* 

It  must  also  be  mentioned  that  the  same  street 
refuse  is  easily  con  veiled  into  a  filtering  charcoal, 
suitable  for  the  filtration  of  sewage  effluent  water, 
and  even  for  potable  waters,  as  it  removea  organic 
impmrities  as  perfectly  as  animal  charcoal. 

It  is  moat  important  to  notice  that,  in  addition 
to  the  many  advantages  of  this  system,  there  is  a 
saving  of  at  least  one-third  of  the  onnn&l  expense 
of  the  water  supply  on  the  water-carriage  system^ 
which,  Inhere  the  supply  is  in  any  degree  short, 
OS  during  the  late  long  drought  was  felt  exten* 
sively,  is  virtually  an  increase  of  the  water  supply 
by  one*third. 

By  the  adoption  of  this  system  all  cesspools 
would  be  abolished,  and,  with  their  disappearance, 
the  pollution  of  our  subsoil,  our  wells,  and  our 
atmosphere  would  disappear  also.  Water-closets 
would  also  be  prohibited,  or  only  allowed  under 
such  arrangements  as  would  intercept  u\\  that 
passed  into  them,  and  so  prevent  the  pollution  of 
the  atmosphere  by  the  foul  gamn  evoh'ed  by  faecal 
and  other  matters  in  transit. 

The  advantages  of  a  dry  charcoal  conservancy 
sy Intern  are,  among  others : — 

It  is  equally  eiHcacious  in  the  heat  of  summer, 
and  in  the  froata  of  winter. 

It  has  no  pipes  to  rust,  corrode^  or'  to  burst  by 
frost. 

Its  ready  adaptation  to  ordinaiy  privy  atxange- 
menta* 

Its  econoniy  as  to  original  outlay. 

Its  eitonomy  as  to  working  estpenses,  and  wear 
and  tear. 

Its  economising  water  where  supply  is  short. 

Its  profitable  utilisation  of  all  lands  of  refuse, 
and 

Its  thorough  isolation  of  house  incases  of  infec- 
tious disease. 

It  prevents  the  pollution  of  our  wells,  our  sub- 
soil, and  our  atmosphere. 

It  creates  no  nuisance  whatever. 

No  chemicals  are  required. 

It  pays  its  own  expenses ;  and 

Meets  every  requirement  which  sanitation 
demands, 

It  is  impossible  in  so  short  a  space  as  ten  ixiinutos 
to  go  into  all  the  detj^dls  and  bearings  of  the  system 
patented  by  the  Universal  Charcoal  Company, 
limited,  of  which  the  merest  outline  has  been  here 
given,  but  further  information  may  be  obtained 
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from  the  pamphlets  issued  by  the  company,  which 
may  be  had  on  application  to  the  Secretary,  71, 
Market- street,  Manchester. — ^I  am,  &c., 

Chables  Elcock,  Secretary. 


THE  CLARIFYING  AND  UTILISATION  OF 
SEWAGE    COMPANY. 

This  is  indeed  a  matter  of  the  greatest  importance, 
and  deserves  the  roost  careftd  and  serious  con- 
sideration of  all.  Probably  the  ill  effects  of  the 
present  method  of  getting  rid  of  sewage  are  no- 
where more  painfully  or  sensibly  felt  than  in  the 
manufacturing  district  of  which  Leeds  may  be 
considered  the  head  centre.  More  particularly 
the  streams  to  the  south  and  west  of  this  town,  are 
little  better  than  open  sewers  for  carrying  away 
the  refuse  from  the  mills,  and  the  sewage  of 
numberless'  manufacturing  villages.  Within  the 
memory  of  the  middle  aged,  streams  formerly 
abounding  in  fish  have  been  turned  into  receptacles 
for  the  foulest  matter,  emitting  at  all  hours  of  the 
day  the  most  vile  and  poisonous  odours. 

It  becomes  the  duty  of  all,  not  merely  to  pro- 
test against  such  affairs,  but  in  every  possible 
way  to  seek  to  remedy  them.  The  subject  is  vast, 
and  increasing  day  by  day,  and  for  this  reason 
the  sooner  it  is  fairly  and  honestly  tak^  in  hand 
the  better. 

SjMjaking  from  the  experience  of  our  company, 
an  immense  amount  of  good  might  be  effected  in 
a  comparatively  short  space  of  time,  and  at  an 
outlay  far  below  what  the  results  would  warrant 
or  lead  one  to  expect,  by  first  and  decisive  steps 
being  taken  against  some  of  the  worst  offenders. 
In  one  district  in  this  neighbourhood  this  has 
been  done  with  the  best  effects.  On  an  injunction 
being  obtained  against  certain  mill  owners,  re- 
straining them  from  allowing  them  to  send  their 
foul  water  into  the  river,  in  each  case  our  pre- 
cipitating process  was  adopted,  the  foul  water 
was  intercepted  and  purified  before  leaving  their 
premises,  and  not  a  single  complaint  has  been 
made  or  heard  of  since. 

The  advan^go  gained  by  the  principal  offenders 
being  required  to  purify  their  refuse  water  before 
leaving  their  premises  would  be  immense;  but 
here  we  have  only  the  commencement  of  a  good 
work,  it  must  be  followed  up.  Not  a  single  foul 
water  drain  should  be  allowed  to  contaminate  a 
river.  Intercepting  drains,  if  properly  arranged 
and  constructed,  may  be  made  to  collect  all  the 
sewage,  and  where  this  is  done  no  excuse  should 
allow  it  to  enter  a  river  otherwise  than  in  a  pure 
state. 

The  Leeds  Sewage  Works  at  Knostrop  are  a 
practical  proof  and  illustration  of  the  possibility 
of  this.  In  consequence  of  the  quantity  and  variety 
of  the  dye  water,  the  sewage  of  Leeds,  amounting 
to  not  less  than  ten  million  gallons  (10,000,000)  a 
day,  is  probably  some  of  the  worst  to  deal  with  in 
the  whole  kingdom,  but  ti*eated  by  our  process 
the  whole  is  made  to  pass  into  the  river  in  a 
bright  and  pure  state,  the  treatment  also  producing 
no  nuisance  or  annoyance,  even  to  those  actually 
engaged  in  working  it. 

I  am  sorry  that  the  short  notice  of  your  meeting 
prevents  my  getting  any  resolution  on  the  subject 
rrom  our  directors;   demonstration,  however,  is 


better  than  theory,  and  any  member  interested  in 
the  subject  may  satisfy  himself  of  the  effidenoy  of 
the  treatment  by  a  visit  to  the  Leeds  Works. 

Up  to  the  end  of  the  year  the  process  will  be 
worke<^  by  our  manager,  but  in  order  to  prercnt 
disappointment  in  case  of  his  absence  at  any  time, 
I  should  be  glad  if  any  deputation  who  may  widi 
to  visit  the  works,  would  kindly  signify  their 
intention  to  me  beforehand.  Thanking  you  for 
the  oportunity  offered  of  thus  laying  the  matter 
before  your  meeting. — I  am,  Ac, 

C.  S.  Nelson,  Secretary. 

I  enclose  an  extract  from  the  Yorhehire  Potty  on 
the  Leeds  Sewage  Works,  and  an  analysis  of  the 
process  by  the  I^eds  Borough  Analyst. 

Extract  feom  **  Yobksut&b  Post." 

The  Clarifying  and  Utilisation  of  Sewage  Company 
make  ase  in  their  process  of  lime,  charcoal,  ashee,  and  a 
peculiar  kind  of  iroi^  liquid.  The  several  ingredients 
having  been  duly  prepared,  hy  grinding  where  neces- 
sary, or  in  some  other  way,  some  of  them  ytHl  he  shot 
down  into  the  sewer,  there  to  mix  with  the  sewage,  and 
to  be  Ufted^with  it  hy  the  centrifugal  pumps.  An  im- 
mense pipe,  3ft.  in  diameter  inside,  receives  the  sewage 
as  it  is  lifted  hy  the  pamps,  and  conveying  it  out  at  ^e 
hack  of  the  engine-noose  through  the  compartment  in 
which  the  iron  cisterns  are  placed  ^in  the  passage  through 
which  the  sewage  receives  the  iron  liquid),  empties  it 
into  one  of  the  two  channels  between  the  two  rows  of 
tanks  at  the  hack  of  the  huilding.  In  its  passage  through 
the  pipe  care  is  taken  to  secure,  hy  means  of  ''agita- 
tors," a  thorough  mixing  of  the  several  ingredients  with 
the  sewage. 

By  an  arrangement  of  sluice  hoards,  the  sewage  from 
the  large  pipe,  already  mixed  with  the  ingredients  that  are 
to  effect  the  precipitation,  may  he  conveyed  to  any  one 
of  the  tanks  direct,  and  hy  such  arrangement  any  one  of 
the  twelve  tanks  ma^  he  taken  at  any  moment,  and, 
without  at  all  interfenng  with  the  work  going  forward, 
may  he  emptied  of  the  residuum  or  repaired  as  necessity 
may  arise.  For  this  purpose  there  is  a  douhle  channel 
hetween  two  rows  of  six  tanks,  and  the  channel  on  the 
right  hand  into  which  the  pipe  empties  itself  direct  has 
a  fall  towards  the  other  end,  it  heing  a  foot  lower  at  the 
bottom  end  than  at  the  top.  Towards  the  lower  end, 
or  the  end  furthest  from  the  pipe,  the  partition  hetween 
the  two  channels  ceases,  and  there  heing  for  a  short  space 
no  partition,  the  sewage  will  flow  at  the  lower  end  from 
the  right  channel  over  to  the  left,  and  the  left  channel 
having  a  fall  in  the  opposite  direction,  tho  sewage  will 
flow  back  again  when  the  side  sluices  are  closed  the  whoU 
length  of  the  second  row  of  six  tanks.  But  generall) 
speaking  the  tanks  will  not  be  filled  f^m  the  channel 
direct.  Supposing  all  the  tanks  to  he  in  working  order 
the  method  pursued  will  he  to  raise  the  sluice  hoard  oi 
the  first  of  the  six  tanks  on  the  right,  and  to  letth< 
sewage  flow  from  the  channel  into  it  alone,  each  of  th( 
other  tanks  heing  filled  hy  the  overflow  from  the  tanl 
preceding  it.  This  is  secured  hy  having  the  level  ol 
the  lower  end  of  each  tank  two  inches  beneath  the  leve 
of  the  upper  end,  thus  securing  the  circulation  of  th( 
fluid  hy  graritation.  By  this  simple  hut  ingenioui 
arrangement  this  important  result  will  he  ohtained 
The  eewage  in  passing  over  the  first  tank  will  hav< 
parted  with  a  portion  of  its  solid  matter,  and  hence  wil 
he  partially  purified  when  it  has  reached  the  seoonc 
tank.  Again,  in  passing  over  tho  second  tank  it  wil 
leave  behind  it  a  second  instalment  of  solid  matter ;  & 
with  the  third  and  each  successive  tank,  until  it  ha 
circulated  through  the  whole  twelve  tanks,  leaving 
deposit  at  each,  and  at  last  fiowing  from  the  twelfth  tan 
in  a  clear  stream,  known  as  the  "  effluent "  water,  and  i 
a  condition  to  pass  into  the  river  without  polluting  it. 
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and  flooulent  precipitate.  This  has  been  suocaat- 
fiiUy  accomplished  on  this  company's  works  at 
Barking  and  Hertford, 

By  these  successive  st^ps  the  deodomatioii  and 
defecation  of  the  sewage  is  acKH^mplishedi  so  that 
whilst  a  flow  of  icwage  enters  at  one  end  of  the 
works,  a  strttatn  of  clear,  bright  effluent  passes 
away  at  tho  other,  leaving  in  tho  preaipitating 
tanks  a  deposit  of  the  solid  matter,  wliich  has  been 
separated  from  the  sewage.  This  solid  matter  ia 
dist^barged  into  shallow  beds,  where  it  ia  allowed 
to  dry^  and  it  m  either  moulded  into  bricks  &nd 
dried  in  the  aix,  or  simp  J  y  turned  over,  and  tho 
drying  completed  without  further  trouMej  wMch 
is  unaoubtedly  the  cheapest  course  of  procedure. 

Such^  in  brief,  is  the  *'  Phosphate  Sewage  Pro- 
cess/' and  the  special  advantages  of  this  procf^s^ 
are:— 

lat.  The  production  of  a  clean,  bright  effluent 
water. 

2nd,  The  production  of  a  really  valuable 
manure,  whicn  goes  far  towards  paying  the  cost 
of  purification,  and  in  eomo  cases  covert  the 
cost* 

In  judging  of  the  condition  in  wbieh  the  effluent 
wat<?r  from  the  sewage  of  a.  town  can  be  safely 
diHchar^d  into  a  river,  rt^gard  must  bo  paid  to 
the  position  of  such  a  town,  and  whether  the  water 
is  required  for  domestic  purposes.  There  are  somo 
towns  ao  situated  that  no  purification  of  their 
sewage  can  be  considered  satisffMitory  without 
filtration,  but  at  the  same  time  there  ^e  many 
towns  so  situated  that  it  i^  practically  unneceisary 
for  them  to  be  requirrd  to  filter  their  sewage 
waters.  Undt^  these  and  similar  circumatanccs 
it  is  submitteti  that  tfifiuent  water  obtained  hj  the 
posphate  sewage  process  is  of  a  character  and 
cpiiility  which  will  meet  tho  requiremcmts  of  most 
tov\-na  without  any  tiltratiiAi  arrangements,  but 
when  iiltrution  becomes  imperative,  then  this 
proeesfl  otier©  victry  decided  advantages,  by  redu- 
cing the  filtering  area  necessary  for  the  purpose. 
It  may  be  safely  wt^ed  that  this  clean  tTffiuent 
water  will  not  require  one  fifth  of  the  area  necessary 
for  an  equal  quantity  of  raw  sewage,  and  conse- 
quently for  those  towns  where  tho  highest  purity 
ia  requir<^d^  it  very  considerably  reduces  the  area 
of  land  necessary,  and  the  consfquent  outlay  of 
Cfipitfd,  The  adoption  of  the  phosphate  sewage 
process,  by  reason  of  the  purity  of  the  effluent 
water  produced^  is  also  1%  safeguard  against  the 
sewage  farm  becoming  in  itsfilf  a  local  nuisance  by 
prercnting  accumulations  of  the  solid  matters  of 
the  sewage  on  the  surface  of  the  land  and  upon  the 
vegitation. 

The  reportii  upon  the  xjbospbato  sewage  process 
originally  issued  by  Dr-  Lethcby,  the  late  Medical 
Officer  of  Health  for  tbti  City  of  London,  and  Dr, 
Voelaker,  the  Consulting  Chejuist  of  the  Eoyal 
Agricultural  8tX4cty,  have  been  confirmed  by  sub- 
sequetit  observations  in  the  company's  works  und«r 
the  use  of  sewage  of  higher  strength  and  more 
ofi'ensive  character  than  was  originally  experi- 
mented upon. 

Dr.  Letheby  states  :— 

"  Ths  eip«riment  niforda  eoueltiatve  prrof  of  the  opiaion 
which  I  hfld  pravioaily  forDied,  froiu  ubw-natioa  and  theory » 
i>f  the  great  valoe  uf  tho  ph^japlmta  pri>eeia  sa  ii  meant  of 
parifjf  itjg  aowii^e  and  of  rnaderin^  this  effluent  wutar  fit  for 
irr1gHiii>n,  or  for  a  diisihttrgo  into  a  mnniue  itream  without; 
cHiifipg  a  aulHaace,'* 
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And  Dr.  Voelcker  reports : — 

*^  have  DO  besiUtion  io  saying  that  efSnont  sewage  at 
thoroaghly  purified  as  I  snw  it  done  at  the  time  of  mv  visit, 
may  be  safely  discharged  into  a  watercourse  without  fear  of 
€aasiog  a  nuisance." 

The  manure  obtained  under  the  phosphate 
sewage  process  has  many  and  great  advantages 
over  the  ordinary  sewage  manures,  which  from 
their  inferior  quality  are  difficult  of  sale.  As  a 
matter  of  fact,  it  has  been  found  more  economical 
to  purify  the  sewage  by  the  use  of  a  better  and 
more  expensive  cla^  of  material,  which,  when  it 
has  accomplished  the  duty  of  purifying  the  sewage, 
adds  to  the  utility  and  market  value  of  the  manure 
made.  The  manure  produced  under  this  process 
enables  it  to  be  compared  favourably  with  other 
manures.  The  average  composition  of  the  manure 
now  being  made  from  London  sewage  is  about  2§ 
per  cent,  ammoniacal  matter  and  22  per  cent,  pre- 
cipitated phosphates,  and  consequently  it  is  a  really 
valuable  manure.  AH  such  nmnures  must  bo  pre- 
pared to  stand  the  test  of  the  market  upon  the  basis 
of  their  composition,  and  this  alone  is  the  true 
standard  of  value.  The  purchase  of  manure  is  now 
largely  conducted  upon  the  system  of  an  agreed 
price  for  each  imit  of  strength.  It  is  a  system 
which  must  increase,  and  any  manure  which  can- 
not stand  the  test  of  such  a  standard  cannot  be 
looked  upon  as  of  an  entirely  satisfactory 
character.  The  manure  produced  by  this  com- 
pany's process  satisfactorily  meets  this  test,  and  it 
QBJi  therefore  be  placed  upon  the  market  for  sale 
on  the  basis  of  its  own  composition,  and  at  the 
ixurrent  market  price  shows  a  value  ranging  from 
-£5  to  £6  per  ton. 

W.  Keith,  Secretary, 

THE  DIAMOND  SEWAGE  PROCESS. 

This  process,  as  now  applied  to  Llanelly,  a  town 
of  20,000  inhabitants,  near  Swansea,  South  Wales, 
is  a  double  one,  and  has  been  specially  arranged  to 
meet  the  requirements  not  only  of  good  residential 
towns,  where  all  the  houses  are  furnished  with 
Water-closets  draining  direct  into  sewers,  but  also 
of  those  towns  in  manufacturing  districts  where, 
from  various  causes,  many  of  the  houses  can  only 
be  served  by  some  form  of  closet  other  than  the 
ordinary  water-closet,  and  it  has  in  this  last  re- 
ject proved  so  successful  at  Llanelly  that  the 
Local  Board  of  that  town  have,  on  ^e  recom- 
mendation of  their  medical  officer  of  health, 
engineer,  and  inspector  of  nuisances,  furnished  the 
whole  of  an  important  district  with  the  appliances 
for  this  part  of  the  system,  and  after  more  than  a 
year  Mid  a  half  experience  of  the  working  are  pro- 
oeeding  as  rapidly  as  possible  to  apply  it  to  all  the 
houses  of  the  lower  class. 

The  first  part  of  the  process  refers  to  the  sewage 
proper,  viz.,  that  which  flows  through  the  sewers, 
and  includes  all  the  ordinary  liquid  refuse  of 
houses.  This  sewage  is  brought  into  the  works  by 
a  diversion  of  the  sewer,  and  the  impurities  sepa- 
rated by  precipitation.  Tho  preparation  of  the 
precipitating  mixture,  its  incorporation  with  the 
sewage,  and  the  subsequent  settlement  in  tanks, 
are  effected  by  mechanical  arrangements, of  which 
the  main  features  are  in  common,  with  more  or 
less  modification  to  precipitation  processes  in 
general.    The  effluent  water  being  run  off  clear 


from  the  deposit,  the  latter  is  dried  and  prepared 
for  market,  and  in  this  state  forms  a  valuable 
manure. 

The  second  part  of  the  process  is  that  in  use  for 
closets,  from  which  the  night-soil  is  removed  by 
means  of  pails  and  vans  specially  suited  for  the 
purpose.  The  closets  are  fitted  with  a  small  door 
at  the  back  of  the  seat,  by  which  the  pail  can  be 
introduced  beneath  the  seat,  and  when  full,  re- 
moved without  entering  the  closet,  or  in  any  way 
causing  annoyance  or  disturbance  to  the  house- 
holders. 

The  van  man  start  from  the  works  with  a  load 
of  empty  pails  containing  a  small  quantity  of  dis- 
infectants, proceed  to  the  houses  to  be  served, 
remove  the  full  pails,  and  replace  them  by  empty 
pails  as  they  go.  The  pails  have  proper  coven, 
which  prevent  splashing  or  nuisance  of  any  kind. 
The  excreta  thus  brought  to  the  works  are  mixed 
with  dry  disinfectants,  of  which  the  deposit  pro- 
duced by  the  first  process  forms  a  part.  They  are 
thus  rendered  completely  inodorous,  and,  being 
dried,  form  the  dry  concentrated  sewage  manure 
of  this  process.  The  registered  trade  mark  being 
D.C.S.M.,  in  a  diamond. 

It  is  claimed  that  the  effluent  water  from  the 
first  part  of  the  system  is  at  least  equal  to  that 
produced  by  any  known  process.  It  has  been  kept 
in  an  open  vessel  for  ten  months,  retaining  its 
brilliancy  and  purity  to  the  last  without  the 
smallest  growth  of  sewage  fungus  or  other  deposil 
almost  inseparable  from  such  waters,  and  in  all 
respects  fit  to  be  turned  into  any  ordinary  river  in 
the  kingdom. 

The  second  part  of  the  system  has  practically 
proved  its  efficiency  to  the  entire  satisfaction  ol 
the  officers  of  the  Board  of  Health,  as  evidenced  bi 
their  reports  to  tho  Board,  especially  the  medi<» 
officer,  who,  in  reporting  on  the  districts  in  whid 
the  works  are  situated,  and  which  had  formerlj 
never  been  free  from  fever,  states  that  the  healtl 
of  the  district  is  now  most  satisfactory,  and  not  i 
single  case  of  fever  remained  at  the  tune  of  thi 
report. 

Under  favourable  arrangements  with  towns  thi 
manure  can  be  made  at  a  profit,  and  its  value,  £ 
per  ton,  is  proved  by  actual  eflfects  on  the  land  a 
well  as  by  aimalysis  and  sales  made.  The  wort 
are  carried  on  by  Mr.  John  S.  Anderson,  of  th 
South  Sea  Home,  and  the  Baltic,  London,  an* 
were  arranged  and  are  under  the  general  directio: 
of  Mr.  Phillip  Ovenden,  C.E. 


ABC  PROCESS  FOR  TREATING  SEWAGE  OF 
THE  NATIVE  GUANO  COMPANY. 

This  process  derives  its  name  from  the  initii 
letters  of  the  ingredients  made  use  of,  viz.,  alun 
blood,  clay,  and  charcoal,  lie  three  latter  ma 
terials  being  specially  intended  to  deodorise  an 
purify  the  sewage  waters,  and  the  former  to  pre 
dpitate  the  impurities.  An  experience  of  ov< 
five  years  has  proved  that  the  A  B  C  mixtm 
removes  from  the  sewage  nearly  the  whole  of  it 
nitrogen  except  that  which  is  found  in  stal 
sewage  in  the  form  of  free  ammonia,  and  it  eve 
reduces  this.  In  fresh  sewage  but  little  frc 
ammonia  is  detected.  These  nitrogenous  mattei 
are  precipitated  in  the  native  guano  produced  b 
the  process.  The  little  ammonia  left  in  the  effiuex 
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is  in  the  fonn  of  sulphate  of  ammonia,  and  there- 
fore  as  hannless  as  common  salt.  It  also  removes 
frcmi  the  effluent,  and  adds  to  the  manure,  every 
tnoe  of  phosphoric  acid,  a  most  important  cir- 
comstaDce  as  regards  the  immunity  of  the  efEluent 
from  future  putrefaction.  The  effect  of  the  A  B  C 
mixtore  is  so  instantaneous  and  complete,  that 
torn  the  moment  it  mixes  with  the  sewage  it  is 
deodorised,  and  throughout  the  remainder  of  the 
proeeas,  evrai  through  the  hot  cylinder  drying, 
m  tliroofi^h  many  months'  exposure  in  the  oi>en 
air,  the  deposit  is  entirely  free  from  all  nuisance, 
and  the  emnent  water  has  been  kept  for  years 
without  any  chan^  of  appearance  or  the  least 
taint  of  smell,  and  that  too  without  any  filter 
being  used  or  required.  By  the  addition  of  a 
imafi  quantity  of  carbolic  sulphite  (for  t^e  sole 
nae  of  which  valuable  agent  the  company  have 
made  satisfactoory  arrangements),  aJl  living  or- 
ganisms and  disease  germs  are  effectually  de- 
rtrojred,  and  by  the  peualysis  of  organic  ferments, 
sobsequent  putrefaction  both  in  the  effluent  and 
in  the  deposit  is  entirely  prevented.  It  has  also 
bem  inoontestably  proved  by  many  months*  trial 
at  Leeds,  that  the  mixture  of  dye  water  and  the 
nfose  of  many  kinds  of  manufactories  do  not 
interfere  with  the  proper  working  of  the  ABC 
proectt.  Notwithstanding  the  mass  of  such  im- 
parities coming  down  dauy  at  Leeds,  the  effluent 
oootinaed  for  months,  night  and  day,  to  run  off 
to  a  dear  transparent  caS^ade  entirely  h'ee  from 
smell  or  colour. 

Hie  process  having  been  at  work  and  under 
inspection  for  5  years,  the  Native  Ghiano  Company 
aie  now  in  a  position  to  prove,  by  the  testimony  of 
many  independent  authorities,  that  it  fulfils  the 
ioor  great  requirements  of  any  sewage  process — 
wqniremcnts  that  must  be  fulmled  before  su(X5ess 
can  he  claimed,  and  by  which  every  process  should 
het«ted. 

Ist  That  the  effluent  is  sufficiently  purified  as  to 
be  innocnous  and  fit  to  go  into  a  river. 

2nd.  That  this  oan  be  effected  without  creating 
anj  noisanoe. 

M  That  no  material  is  used  which  injures  or 
dertrojB  the  manurial  qualities  of  the  sewage. 

4^  That  it  produces  a  manure  capable  of 
wising  good  crops  of  every  kind,  and  that  the 
▼abe  of  gnch  manure  at  lea[st  covers  the  expense 
^  the  process,  even  if  it  does  not  leave  a  satisfactory 
profit. 

The  proof  that  the  ABC  process  fulfils  all  these 
^f^qureinents  is  given  by  the  following  independent 
tertimony : — 

l^  That  the  effluent  is  sufficiently  purified  as 
to  be  innocuous  and  fit  to  go  into  a  river. 

3fr.  Keates,  the  chemical  adviser  of  the  Metro- 
politan Board  of  Works,  after  a  careful  supervision 
of  the  process  during  three  months  at  (Crossness, 
wports  as  follows : — 

"Thtt  tha  flfflaant  wat«r  was,  on  tho  whole,  very  good. 
^M  A  B  C  tMatiMnt  to  far  clarified  and  defeoated  the 


|J**C«  that,  looking  atdely  to  the  pbysioal  condition  and 
<**Jod  oompoeition  of  the  water  prodaced  at  Crotenesa,  I 
*>>  «f  opinion  that  ench  water  was  in  fit  state  to  he  admitted 
«  aay  ordinary  river  without  prodaoing  a  dangeruna 
4«ptiofpolhitloo."  *-  e  6 

Th€  use  of  the  process  at  Leeds  enabled  the 
Jthorities  to  get  their  injunction  suspended,  and 
m  Cburman  of  the  Streets  and  Sewerage  Com- 


mittee,   Mr.    Alderman    Tatham,    on    the    22nd 
September,  1873,  officially  testifies  : — 

"That  the  efflaent  water  produced  by  the  prooeaa  la 
fluffioiently  pore  to  be  allowed  to  flow  into  the  river  with  the 
aaaent  of  the  authorities." 

The  fact  of  fish  Hving  and  continuing  healthy  in 
the  effluent  has  been  repeatedly  proved. 

The  following  is  an  official  testimony  by  Mx. 
Alderman  Tatham : — 

**  I,  George  Tatham,  an  alderman  of  the  boronch  of  Leeds, 
in  England,  and  chairman  of  the  committee  of  the  Counoil, 
having  charge  of  the  works  hereinafter  referred  to,  do  hereby 
certify  that  the  Native  Guano  Companv  of  London,  in  £nff« 
land,  have  snperintended  the  oonstmotion  of  works  at  Leeds 
for  the  Corporatien  of  this  boronjrh,  snoh  works  being  for  the 
purpose  of  carrying  omt  the  pnrinoatioA  of  the  Lasds  sewage 
matter  by  the  proeeas  patented  by  the  aaid  oompaay,  and 
known  as  the '  A  B  C  process.' 

*'  The  said  works  are  now  in  operation,  and  are  daily  puri- 
fying from  one  and  a  half  to  two  millions  of  gallons  per  day 
of  the  sewage  of  Leeds,  the  efflaent  water  from  whidi  nms 
from  the  tanks  into  the  River  Aire. 

«  On  the  17th  Febmary,  in  this  preaant  year,  a  quantity 
of  the  effluent  water  was  placed  in  a  vase,  and  on  the  aame 
da^r  a  fish  (a  carp)  was  plaoed  in  the  water,  where  it  re- 
mained alive  and  well  and  increased  in  size,  until  the  29Ui 
of  Jnly  in  this  year,  on  which  day  it  died,  thus  living  and 
thriving  in  the  efflnent  water  between  fonr  and  five  months, 
no  other  water  having  been  used. 

"  That  between  these  dates  the  weather  was  very  hot,  and 
the  water  was  changed  every  six  or  seven  days,  the  fish  being 
taken  and  pat  into  the  water  by  hand. 

"  On  the  17th  Febmary,  three  fish  wen  also  plaoed  in  the 
water  anpplied  by  the  Corporation  fordomeatio  pnrpoaea, 
where  they  remained  until  the  25th  of  July,  when  one  of 
them  died. 

"  Dated  this  17th  day  of  October,  1872. 
«*•  (Signed) 

«Obobob  Tatham, 

"  Chairman  of  the  Streeta  and  Sewerage  Committee  of  the 
'^BoronghofLeeda?' 

In  the  tanks  in  Paris  fish  of  many  kinds,  in- 
eluding:  himdreds  of  the  delicate  gudgeon,  lived 
and  thrived. 

No  better  proof  of  the  purifying  of  the  water  can 
however  be  given  than  the  following  testimony  in 
Mr.  Keates*  official  report : — 

**  For  seme  time  after  the  experiment  was  began,  the  outlet 
channel  was  cleaned  every  morning.  On  the  10th  of  Sep* 
tember  I  desired  that  it  should  be  leftnntonched,  in  order  that 
the  effect  of  the  efflaent  water  might  be  noted,  and  from  that 
date  to  the  end  of  November  the  half  of  the  channel  most 
distant  from  the  ontf all  of  the  tank  waa  never  cleaned.  After 
ten  weeks  there  was  no  appearance  ef  sewer  f  angna  or  other 
organic  growth  on  the  sides  and  bottom  of  the  channel." 

2nd.  The  entire  absence  of  nuisance  throughout 
the  process. 

Again  I  quote  Mr.  Keates'  report  to  the  Metro- 
politan Bocurd  of  Works : — 

<<  That  daring  the  preparation  of  the  manure,  indoding 
the  storing  of  the  mout  eakes  of  mod  from  the  preaaes.  and 
the  final  drying  in  the  drying  cylinder,  no  ofEenaive  efllnvia 
wero  emitted,  and  that,  taking  the  experience  of  Croeaneaa 
as  a  flTuide,  the  <  A  B  C  prooees '  may  be  carried  up  to  the 
completion  of  the  manure  for  the  market  without  prodnoiBg 
any  nuisance." 

And  Mr.  Alderman  Tatham  statts : — 

*'  3.  That  the  whole  process,  incloding  the  preparation  of 
the  native  guano,  is  performed  without  offensiTe  odour  or 
nnisance." 

Consequent  on  this  entire  absence  of  nuisanoe, 
the  works  for  the  ABC  ]proces8  may  be  safely 
erected  in  the  most  convement  part  of  a  town,  aiid 
save  the  cost  of  a  long  continuation  of  e^^nnve 
main  sewers. 
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3rd.  That  no  material  is  used  which  in j  urea  or 
destroys  the  manurial  qualities  of  the  sewage. 

No  testimony  is  required  for  proof  of  this,  as  the 
blood,  day,  and  charcoal  are  in  themselves  useful 
and  are  used  as  manures,  whilst  the  alumina  in  the 
alum  is  similar  in  its  action  to  clay,  and  the 
sulphuric  acid  fixes  the  ammonia  and  forms  sul- 
phate of  ammonia. 

4th.  That  the  manure  produced  is  valuable  and 
grows  good  crops,  repaying  the  expense  of  the 
treatment. 

Numerous  testimonials  from  independent 
farmers,  gardeners,  &c.,  as  to  the  satisfac- 
tory results  obtained  from  the  native  guano 
produced  by  the  ABO  process  have  been 
received  and  published.  Copies  of  these  accom- 
pany this  paper,  but  are  too  voluminous  to  be 
introduced.  The  testimony  of  the  company's 
agents  is  that  farmers  who  began  with  a  trial  of 
one  or  five  tons  increased  their  orders  to  50,  100, 
and  even  200  tons.  The  demand  for  the  guano 
produced  from  the  sewers  of  residential  towns 
such  as  Leamington,  Hastings,  &c.,  has  each 
season  exceeded  the  supply.  Upwards  of  4,260 
tons  have  been  sold,  and  £14,398  have  been  received 
in  cash  for  it.  It  has  been  tried  with  great  success 
especially  on  the  coffee  plantation«  of  Ceylon.  It 
has  been  proved  also  that  its  effects  are  continuous, 
and — unlike  Peruvian  guano— not  confined  to  a 
single  season,  showing  that  its  use  greatly  benefits 
the  soil. 

The  authorities  of  Leeds,  anxious  themselves  to 
test  the  value  of  the  native  guano  qiade  there, 
conducted  a  trial  of  two  years,  for  the  pur- 
of  comparing  it  with  other  manures.  The 
results  are  officially  published.  They  prove 
that  even  the  native  guano  produced  from 
the  weak  and  dye-mixea  sewage  of  Leeds,  and 
calculated  at  the  price  which  the  guano  from  rich 
residential  towns  is  sold  (£3  lOs.  per  ton)  beat 
Peruvian  guano  both  seasons,  and  was  but  little 
behind  stable  manure,  though  the  latter  was  at 
an  exceptionally  low  cost,  whilst  the  superior 
quality  of  the  hay  was  admitted  by  an  expert, 
tnough  the  difference  in  the  value  was  not  allowed 
for  in  the  results. 

As  a  proof  of  the  native  guano  covering  the 
expense  of  treating  the  sewage,  it  may  be  men- 
tioned that  the  price  asked  ana  readily  obtained  is 
£3  10s.  per  ton,  delivered  at  the  railway  station 
nearest  the  works.  Almost  the  whole  of  the  4,260 
tons  mentioned  above  was  sold  at  this  price,  and, 
though  the  chemical  analysis  may  not  bear  out 
such  a  value,  the  farmers  find,  from  actual  ex- 
I)erience,  that  it  produces  excellent  crops,  and  are 
well  satisfied  to  repeat  their  orders  at  £3  10s.  per 
ton.  The  result  of  five  years'  experience  proves 
that  the  cost  of  producing  the  native  guano  should 
not  exceed  from  35s.  to  40s.  per  ton,  according  to 
the  size  and  locality  of  the  works.  Great  economies 
have  of  late  been  introduced  into  the  process. 
Cheap  substitutes  have  been  foimd  for  the  ex- 
pensive alum  and  animal  charcoal  first  used. 
Labour-saving  machines  have  been  introduced,  and 
continuously  flowing  tanl^  have  been  substituted 
for  the  intermittent  settling  system  of  early  days. 
After  many  disappointments,  a  cheap  and  effective 
drying  process  iias  been  secured  m  the  heated 
revolvmg  cylinders,  and  the  engineering,  as  well 
as  the  chemical  treatment,  has  been  simplified  and 


economised.  The  following  short  summary  of 
the  process  may  serve  to  give  a  general  idea  of  its 
action: — 

The  sewage  is  first  mixed  with  the  blood,  day, 
and  charcoiu,  and,  just  before  entering  the  tanks, 
the  sulphate  of  alumina  is  added.  The  mixed 
sewage  flows  into  the  first  of  a  series  of  six  tanks, 
and  uience  through  each  to  the  outfall,  where  the 
effluent  falls  in  a  cascade  into  the  river.  The  flow 
can  be  cut  off  from  any  particular  tank  to  enable 
the  mud  deposit  to  be  removed.  This  mud  passes 
through  diying  cylinders  which  deliver  auto- 
matically the  dry  native  guano  ready  for  the  use 
of  the  farmers,  quite  free  from  smell,  and  so  con- 
tinuing for  any  length  of  time. 

The  ABC  process  was  worked  in  temporary 
works  at  Leamington  during  the  time  that  works 
for  cmying  out  the  previous  arrangement  with 
Lord  Warwick  were  being  built.  During  that 
period  the  town  was  relieved  from  the  injtmction 
that  had  been  enforced  against  it.  The  comple- 
tion of  Lord  Warwick's  works,  of  course,  put  an 
end  to  the  company's  connection  with  Leamington. 

The  process  was  tried  for  over  a  year  at  Leeds 
under  the  close  supervision  of  the  authorities,  re- 
lieving them  also  from  the  injunctions  hanging 
over  them,  and  so  satisfied  were  they  with  its 
success  that  they  officially  state — 

"  That  the  town  of  Leeds  has  disinfected  a  part  of  the 
sewage  of  the  town,  and  are  about  completing  the  works  to 
disinfect  the  whole  of  the  sewe^e  by  means  of  the  A  B  C 
procese.** 

A  trial  was  made  at  Crossness  under  the  super- 
vision of  the  Metropolitan  Board  of  "Works,  and 
the  official  report  of  their  chemist,  Mr.  Keates, 
was  entirely  satisfactory  as  regardLs  its  sanitary 
success.  The  Board,  however,  reported  thai 
**  there  was  no  proof  that  it  could  be  adopted  with 
any  hope  of  benefit  to  the  ratepayers,"  ignoring 
the  fact  that  the  trial  was  only  on  a  retail  scale, 
:  and  could  therefore  be  no  proof  of  the  redl  ex- 
I  pense  to  a  town  under  ordinary  circumstances. 

Any  further  information  will  be  gladly  given  ai 
the  office  of  the  Native  Guano  Company  (Limited), 
9,  Victoria-chambers,  Westminster,  S.W.,  and  the 
effect  of  the  ABC  mixture  will  be  gladlj 
shown. — I  am,  &c., 

C.  Eawson, 
Managing  Director,  Native  Guano  Company. 


THE  RIVERS  PROTECTION  AND  MANURE 
COMPANY. 

There  are  three  principal  modes  of  dealing  witl 
sewage :  Irrigation,  Precipitation,  and  Filtration 
By  the  first  the  manurial  ingredients  of  sewag( 
are  passed  into  the  land  directly ;  by  the  secon* 
they  are  extracted  with  the  view  of  applying  then 
subsequently  as  dry  manure.  Both  of  them  ain 
at  a  utilisation  of  the  sewage  for  the  purposes  o 
agriculture  and  at  a  return  to  be  derived  from  thi 
improved  condition  of  the  land,  or  the  sale  of  i 
chemical  manure.  Filtration,  which  is  the  thif< 
system,  on  the  other  hand  merely  changes  ih 
condition  of  the  sewage,  and  is  puroly  destined  i 
render  it  innocuous  when  discharged  into  water 
courses. 

It  is  intended  to  apply  irrigation,  where  loot 
circumstances  recommend  it,  in  combination  ¥rit) 
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WlD^liread*fl  nrecipitation  process.  Irrigation  and 
pdpitation  naye,  quite  nnnecessarily,  been  placed 
m  hostile  joxtaposmon,  whilst  on  ihe  contrary 
th^  ghould,  where  possible,  be  made  to  act  to- 
geuer.  No  precipitation  process  is  able  to  extract 
the  fixed  ammonia  from  solution,  irrigation  alone 
can  completely  utilise  this  valuable  b^y ;  on  the 
other  hand,  there  is  no  doubt  that  in  order  to 
irrigate  successfully,  the  suspended  and  putrescible 
matters  ought  to  be  removed  by  chemical  preci- 
p^ation  b^ore  the  sewage  is  applied  to  land. 
Honorer,  it  would  be  an  immense  boon  to  the 
inigationist  were  he  able  in  wet  weather  to  dis- 
pense with  the  necessity  of  over-drenching  his 
Mds,  merely  in  order  to  purify  his  sewage.  This 
ii  eroecially  the  case  in  England,  where  &e  clouds 
nnuJlj  are  merciful  enough.  When  precipitation 
and  irrigation  can  be  combined,  they  should  be  so, 
in  order  to  recover*  the  greatest  possible  amount  of 
Talue,  but  it  is  evident  that  in  many  cases,  where 
luge  quantities  of  sewage  have  to  be  dealt  with, 
imgation  is  impossible  from  want  of  land,  while 
in  others  the  limd  is  not  suitable  for  the  purpose. 
A  precipitation  process  which  throws  off  a  pure 
mtaA  and  yields  a  deposit  of  value  is  therefore  a 
aeoenity  in  the  utilisation  of  sewage. 

The  Whitthread  precipitation  process  has  for  a 
jearheen  working  successfully  on  a  large  scale  at 
Ktfield,  and  is  now  to  be  employed  at  Tottenham, 
^ffxtaally  purifying  the  sewage  so  as  to  render 
the  effluent  water  perfectly  harmless,  and  turning 
oot  a  good  useful  manure  at  a  dieap  cost.  The 
oer^  of  this  process  have  been  attested  to  by 
Ming  scientific  authorities,  such  as  Professor 
Corfidd,  and  Professor  Valentin  (of  the  Koyal 
Cdleje  of  Chemistry),  and  by  Professor  Sell,  of  the 
Bgrsl  College  of  Chemistry  at  Berlin,  and  their 
Pigment  must  be  deemed  the  more  conclusive  as 
thae  gentlemen  speak  under  grave  responsibility, 
JMMno  other  precipitation  process  has  ever  be- 
»Bn  ehdted  from  them  anything  in  the  shape  of 
•PjPJobatiML 

The  Whitthread  process  maybe  brieflv  described 
•s  follows :— Bicalcio  phosphate  dissolved  in  an 
^iMous  solution  oi  monocalcic  phosphate  is  added 
tothe sewage  as  it  flows  from  the  sewers,  when 
the  whole  ia  well  mixed ;  milk  of  lime  is  added  in 
•Jj^a«nt  quantity  to  precipitate  all  the  phosphates, 
^™«  n  excess  of  lime  is  carefully  guarded 
JPW.  The  quantity  of  phosphates  to  l^  added 
spends  on  the  quantity  of  mtrogenous  organic 
*^  in  solution  in  the  sewage. 
^J^lcic  phosphate  has  the  power,  when  used  as 
J*JJ8  desCTibed,  to  carry  down  with  it  organic 
^«^.  snd  especially  nitrogenous  organic  matter; 
*««  it  removes  those  bodies  most  prone  to  decom- 
P^raon,  which  are,  at  the  same  time,  the  most 
'wo^e  manurial  ingredients  in  the  sewage.  The 
J*^g  deposit  consists  of  a  nitrogenous  calcic 
pwjphUe.  The  working  of  the  process  is  simple 
J  we  extreme,  and  requiros  no  spedal  knowledge; 
»«n he  regulated  by  rule  of  thumb.  The  tanks 
^mixb^  apparatus  used  are  similar  to  those 
•Jployed  m  other  precipitation  processes,  ovlj  as 
■*  Pdpitation  is  very  rapid,  tuik  room  may  be 
economised. 

,^»e  precipitate  is  of  a  most  valuable  nature. 
2Jf  *€ent  used,  in  itself  a  valuable  manuro,  is 
•jj'2'  w*tirely  recovered  in  the  mud,  the  phos- 
P«>nc  acid  existmg  in  tiie  sewage  is  likewise 


secured,  and  as  the  dicalcic  phosphate  efficaciously 
precipitates  the  putrescible  organic  matters, 
the  quantity  of  nitrogen  existing  in  the  precipitate 
is  very  large.  The  manuro  contains  no  water  of 
chemical  combination,  it  is  thrown  down  in  a 
flooculent  state,  being  perfectly  inodorous,  andean 
be  easily  dried.  Numerous  experiments  have  been 
made  in  this  direction  and  the  drying  difficulty 
has  been  solved  in  various  ways. 

The  rich  and  stronger  the  sewage,  the  moro 
valuable  will  be  the  result,  but  it  wUl  everywhere 
give  farmers  a  good  useful  manure  at  a  cheap  cost 
in  large  quantities. 

When  sewage  is  too  poor  in  manurial  matters  to 
render  it  worth  treating  for  the  sake  of  its  deposit, 
it  is  proposed  te  purify  it  by  another  very  mex- 
pensive  process  which  has  been  patented,  the 
rationale  of  which  is  easily  understeod.  All  know 
what  a  powerful  disinf ectent  bleaching  powder  is. 
Bleaching  powder  owes  its  power  te  chlorine; 
when  chlorme  is  brought  inte  contact  with  bodies 
containing  hydrogen  as  one  of  their  elements,  sudi 
as  anmionia,  the  chloride  seizes  hold  of  the 
hydrogen  to  form  hydrochloric  add,  whfle  the 
mtrogen  is  set  free.  When,  however,  the  chlorine 
is  brought  inte  contact  with  oxidisable  bodies 
in  the  presence  of  water,  no  matter  whether  these 
bodies  are  organic  or  inorganic,  they  are  oxidised. 
A  fluid  like  sewage  is  oxidised  bv  chlorine  by  a 
process  which  is  identical  with  burning  all  the 
orgpEtnic  matters  present,  except  the  anamonia, 
wmch  is  decomposed,  while  the  sulphur  compounds 
which  produce  the  most  offensive  odours  are  con- 
verted mte  sulphuric  acid. 

The  compounds  used  te  effect  these  changes  are 
some  of  them  little  known,  but  the  body  which 
will  be  employed  most  frequently  is  the  tetra- 
chloride of  manganese,  which  evolves  in  the  presence 
of  organic  matters  a  large  amoxmt  of  chlorine  in  ite 
nascent,  and  thus  its  most  energetic  condition. 
This  comi>ound  is  much  cheaper  than  bleaching 
powder,  much  more  powerful  in  its  action  (an 
excessively  small  quantity  effecting  the  desired 
purpose),  while  it  does  not  load  the  water 
with  lime  salte  as  bleadiing  powder  does,  and 
|it  leaves  no  objectionable  by-products  in  the 
effluent. 

The  simple  object  of  this  process  is  rapidly  te 
effect  a  complete  change  in  the  condition  of  the 
putrescible  bodies,  to  do  the  same  thing  in  a  few 
minutes  which  requires  weeks  in  the  ordinair 
course  of  nature,  and  days  by  filtration  through 
land,  with  the  advantege  of  doing  this  in  every 
kind  of  weather,  and  at  aU  seasons  of  the  year. 

The  company  has  also  acquired  a  supply  of 
seaweed  charcoal  as  a  desiccating  and  filtering 
medium  of  high  value. 


70VBTH  OEBIHABY  MEETIHO. 

Wednesday,  December  9th,  1874;  Jakes  Ftcz- 
JAMES  Stephen,  Esq.,  Q.C.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Blinkhorn,  William,  Sutton-grange,  St.  Helen's,  Lanca- 
shire. 

Booth,  Lawrence,  Eisex-ohunbers,  Essex-street,  Man- 
chester. 
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Brandon,  David,  P.S.A.,  24,  Berkeley-square,  W. 
CroBsley,  John,  British  Plate  Glass  Works,  Kavenhead, 

St.  Helen's,  Lanoashire. 
Mann,  Robert  Jamee,  6,  Eingsdown-villa,  Bolingbroke- 

road,  Wandsworth-common,  S.W. 
Morgan,  William,  Ph.D.,  28,  Orange-street,  Swansea. 
MimtE,  Gtearge  Henri  Maro,  Ghurcn-hill-house,  Hands- 

worUi,  near  Birmingham. 
Kichardson,  John,  Lincoln. 
Bohinson,  Henry,  7,  Westminster-chambers,  S.W. 
Scott,  Walter,  67,  Lansdowne-road,  W. 
Whitley,  Joseph,  Railway  Works,  Hnnslet-road,  Leeds. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society : — 

Campbell,  Charles  Hallibnrton,  10,  Eaton-place,  S.W 
Gill,  Lieut.,  W.  J.,  R.B.,  Aldershot. 
Grosyenor,  Henry,  1,  Bridgewater-square,  Barbican,  E.C. 
Moberly,  Charles  Henr^,  1,  Park-crescent,  Erith,  Kent. 
Moser,  Richard,  C.E.,  Ux)p€r  Lawn,  Talse-hill,  S.W. 
Pease,    H.  Fell    (Mayor   of  Darlington),    Brinkbum, 

Darlington. 
Wagstafie,  Thomas  Rogers,  10,  Lancaster-place,  Strand, 

Waite,  WiUiam,  Park-road,  Halifax. 
Wright,  Dr.  C.  K.  Alder,  Chemical  Laboratory,  St. 
Mary's  Hospital,  Paddington,  W. 

And  as  Honora&t  Corresponding  Mbvbbr. 

Lassala  y  Palomares,    His  Excellency  Don  Vicente, 
G.C.Ch.IlI.,  Valencia,  Spain. 

The  discussion  on  Mr.  F.  Bramwell's  paper  on 
**Tlie  Expediency  of  Protection  for  Inventions," 
adjourned  from  the  2nd  inst.,  was  resumed  by 

Capt.  Belwyn,  B.ir.,  as  the  mover  of  the  adjournment, 
opened  the  discussion,  and  remarked  that  his  jostifica- 
tion  in  moving  the  adjournment  had  been  sufficiently 
evident  to  all  who  had  read  the  leading  articles  in  the 
Standard  of  Saturday  and  the  Timea  of  to-day  on  the 
subject,  which  showed  that  not  only  was  the  paper  itself 
replete  in  interest  to  the  general  public  as  well  as  to  in- 
ventors, but  that  the  subject  had  come  to  be  considered 
in  its  proper  aspect  as  that  of  a  great  national  question. 
The  compliments  that  had  been  paid — if  indeed  truth 
could  be  called  a  compliment — to  the  lecturer  he  most 
heartily  joined  in.  No  more  exhaustive  paper,  no  more 
clearly  written  paper  had  ever  appeared  on  that 
much-disputed  question  of  the  Patent-laws,  than  the 'one 
they  had  had  the  pleasure  of  listening  to.  The  Timea, 
however,  remarked,  and  he  thought  with  great  force,  that 
there  was  a  point  on  which  Mr.  Bramwell  only  touched 
slightly.  Having  won  a  victory  all  along  the  line  which 
he  pait&oularly  aidopted  as  his  own,  he  left  the  question 
of  the  reform  of  the  Patent-laws  to  be  treated  by  other 
speakers.  He  was  sorry  that  the  President  of  the  In- 
ventors' Institute  (Sir  Antonio  Brady)  was  not  there  to- 
night, but  he  knew  exactly  what  his  views  were,  and  to 
a  certain  extent  he  represented  the  council  of  the  insti- 
tute. They  wished  to  put  forward  very  strongly  the 
necessity  for  a*wi8e  reform  of  the  Patent-laws.  Having 
long  fought  the  question  successfully  that  the  Patent- 
laws  were  not  an  injury  to  the  community,  but  calcu- 
lated to  do  the  community  the  greatest  good,  they  now 
cftme  very  properly  to  the  question  of  a  reform,  and  in 
doing  so  they  had  come  to  the  conclusion  that 
they  could  not  do  better  than  point  out  the  existence 
in  a  nation  kindred  to  our  own  in  everything  but  its 
governmental  institutions,  the  principle  adopted  there, 
which  had  not  only  given  the  community  an  enor- 
mous benefit  for  the  development  of  inventive  genius, 
but  had  also  thoroughly  satisfied  the  inventor.  It 
was  a  system  which  proceeded  on  exactly  the  oppo- 
'♦e  plan  to  ours,  which,  instead  of  leading  the  inventor 
^he  hand  towards  success,  as  the  American  Patent- 


laws  indisputably  did,  takes  him  by  tbe  throat  prac- 
tically and  robs  him.    The  contrast  of  the  way  in  which 
this  was  done    in  America  and  in  England  was  so 
strong  that  he  could  not  avoid  bringing  it  to  tbeii 
notice.    They  gave  to  any  two  men,  who  chose  to  go 
together  to  the  Patent-office,  holding  the  sameriewi, 
describing  the  same  invention  in  the  very  same  work,— 
they  gave  them  both  a  patent   That  was  really  nothing 
but  a  permission  to  go  to  law,  and  the  lamentable  result 
of  a  patent  so  given  was,  first  that  an  enormous  nomber 
of  worthless  inventions  were  patented ;  and^  secondly, 
that  large  sums   •f  money  were    spent   without  the 
slightest  prospect  of  a  return.     The  American  Patent- 
law  proceeded  in  exactly  the  opposite   direction.    It 
investigated  fully  and  fairly  the  merit,  the  validity, 
and  the  orig^inality  of  his  invention.    As  Major  Hotoh- 
kiss  had  told  them,  there  were  70  examiners  altogether, 
divided  into  three  classes  of  about  22  each,  and  so  much 
care  was  taken  that,  in  a  recent  case,  three  days  were 
spent   in   examining    the    merits  -  of     an   invention. 
What  was  the  result  ?     Very  few  patents  were  con- 
tested, and  a  great  many  were  brought  to  a  suocessfol 
issue.    An  inventor  could  never  benefit  in  the  smallest 
degree,  unless  the  community  benefitted  in   a  much 
larger  degree,  and  so,  whatever  oonld  benefit  the  in- 
ventor is  felt  as  a  benefit  by  the  community  at  lAX)g^ 
It  had  been  urged  that  they  should  give  to  the  toiling 
masses  tedmical  education,  and  that  they  should  raise 
them  in  every  direction  ;  but  they  bad  also  heaid,  ove 
and  over  again,  from  the  chiefs  of  labour,  that  this  wodd 
be  only  a  snare  and  a  delusicm,  unless  they  gave  them 
some  prize  to  contend  for.   If  for  their  brain-work  they 
got  protection,  then  we  might  rely  upon  it  that  however 
fierce  the  struggle,  or  however  few  tiie  prizes  to  be  won, 
those    prizes    would    not    fail  to    stimulate    a  large 
amount  of  intelligence.     The  whole  basis  of  society 
was  very  well  known  to  be  the  protection  of  property. 
But  whereas  property  in  land,  money,  houses,  was  not 
nearly  so  susceptible — and  in  this  country  was  hardly  at 
all  susceptible  —of  extension,  there  was  no  limit  to  the 
development  of  the  wealth  created  by  intelligence,  and 
in  proportion  as  intelligence  was  encouraged  to  produce 
valuaUe  products  out  of  waste  materials,  so  would  great 
fortunes  be  founded  and  wealth  increase.    He  did  not 
pretend  to  lay  down  a  straight  path  from  which  there 
should  be  no  deviation,  but  simply  to  put  before  them  in 
what  respect  the  laws  should  be  modified  or  allowed. 
He  did  not  presume  to  say  that  the  laws  of  the  country 
should  be  the  same,  or  that  the  intelligence  and  indus- 
tries were  so  similar  that  they  required  exactly  the 
same  legislation ;  but  he  did  venture  to  say  that  there 
was  a  model  which   had  produced   good  effects,  and 
his  warmest  desire  was  that  it  might  be  copied  suc- 
cessfully.    The  less  costs  that  were  paid  by  the  in- 
ventor the   greater  would  be  the  benefit  to  the  com- 
munity at  lar^e,  for  whatever  costs  were  paid  out  of 
pocket  by  an  inventor,  or  by  those  who  contested  an 
invention,  must  eventually  fall  upon  the  consumer. 

Xr.  F.  W.  Campin  said  he  would  not  go  into  the  ques- 
tion of  how  the  Patent-law  might  be  improved,  but  he 
would  say  a  word  or  two  with  regard  to  the  main  sub- 
ject, namely,  the  expediency  of  patents.  Mr.  BraniweU 
had  alluded  to  the  fact  that  inventions  were  often 
produced  by  men  who  were  not  connected  with  the 
trade  or  profession  dealing  with  the  subject  of 
their  inventions.  That  was  perfectly  true,  and  it 
seemed  to  him  to  be  the  strongest  possible  ground  for 
maintaining  the  system  of  alimited  property  in  an  inven- 
tion as  the  reward  to  an  inventor,  rather  than  any 
s<^eme  of  national  rewards.  Inventors  were  not  usually 
rich  men,  and  generally  speaking  they  were  quite 
incapable  of  doing  anything  for  the  practical  develop- 
ment of  the  invention  they  had  made.  They  there- 
fore had  to  go  to  manufacturers  or  capitalists,  and  when 
they  did  so,  was  it  to  be  expected  that  the  manufacturer 
or  the  capitalist  would  take  them  in  hand  unless  it  was 
to  make  some  property  in  the  invention  or  get  some 
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iiut  Iv  it ':    M  u  TOattei  of  practloe  lie  had  alwayii 
i  t£u  «iwiO  «  wpiUliat  waf  broB|flit  to  aid  ttn  ia- 
.if,  th<k  ffry  itf^  tiUng  h«  went  into  wa*  the  qusa- 
f  wfiffiLiMhr  T.^i^at  w»ga  Vftlid  l«g»l  property, 
1-^kqd  Toiy  mudi  tp  halving  u 
the    money   he    was  going    to 
.  »„4iil  W  w*ur<hi  to  hlBtt, 
Ir.    lotuSd  Lteyd    b>id   ent^rtalnad   grdftt    objec- 
'toibg«iwfai  imndple  of  n  Put^Etit^kw,  but  thoiie 
jjiioi  1^  been  much  modiSed  tind  ovt^rcome  by  the 
-  '    hhad  been  given  to  the  iubject.     Ha 

dETMif  any  other  ffyttem  of  rowted«  to 
■  fotM  h0  hjid  been  f^ODipelled  to  modify 
ilnoally  come  U>^  ami  to  express 
'^  thou({h  not  a  settltid  conviction 
^jjL  '^f>.\i',i.u.cy  Ml  {itot^ction  for  patents.   He  would 
BikmhlM  vijio«  to  the  genef^  choroa  of  appkuae 
P^  ^f;  Brjwawdl'H  puper  was  greeted^  To  him, 
Plittiif  It  M«*iiic4  a   moat  woad^lul  pn^IuttLon ; 
|iiiq|MdMJi  »..«  idTnirykL.     th©  order  was  clear; 
Py^  It  waa    la  fact  tk 

iP"*  n  of  tho  hncQjB^n  br&in. 

B*iv%dt  iLriith  Utoig  in  UuiL  tiM&ay'i^fur  o^Hay  it  mvhs — 
|^»il2ut>:i  moiro  thun  Anything  ela^,  iknti  thitt  w;^^ 
■glimi  dostflTlty  and  «kili  and  artiAtia  titLont 
■MlHDhfi^ii^ht  lo  bear  on  one  side  of  tbu  ques- 
gpifcwdd  iUstgoaid  it  as  the  written  apmch  of  a 
Bhttl  ikilfiil  advocaUj.  He  showed  perf«?ctly 
JMijoflhoquA^tion  ;  ia  fuct,  Mr,  Bramwell  hud 
MM^ptltof  ap  advocate,  and  if  ho  were  not  an 
■UifitepEoftiisian  in  which  h^  laboun^i  heahould 
■iAitiia  fiMui  could  ha  Ye  diBtingul»bed  himffelf 
■p  lid  ha  cho«n  the  profeaaion  of  un  advooute. 
■|«MU&oi  ludp  thinking  that  if  thero  ahould  bo 
[jfcijyoaW  «qimlly  dexterous  and  equally  nkilM, 
Bvp^bQ  addoiod  argQAunta  na  weighty 
BilMd^I  on  the  other  aide  of  the  quca- 
mm  £d  not  wiAb  to  pUy  the  part  of  the 
Bf  *iW«*  for  he  knew  there  w»a  &  general 
MMf  ^piniou  on  the  atibjooti  and  he  «aw  from 
pi^*js.  t,,  .,r.*.  ,  ^t,  f  t^iej.^  ,„^g  j^  general  tonaeut, 
f  ^.  Ui    th*>  priuciplis  of  tho 

fr  -  difficult,  it  might  be  even 

V*» '  <i>od  aubatitat« — but.  neverthe- 

^P*,  lb  in  the  txiating  system,  and  if 

■Mfaujvg  Ui%t  they  were  generally  admitted, 
^^^pi  WW  an  eameat  intention  and  desirt^  to 
^■kkf  •bo^ld  adbiira  to  hi«  former  eoracluaion, 
^^yiliwiling  Ihera  mig^bt  b^  meritorious  in- 
■Mfl^^  sufftsr  by  the  abolition  of  the  Patent- 
■MilftWt«c  that  tboae  Hmu  ahoold  nntexlat 
^pillU  MoTis,  h^  bad  moiftiod  bis  ooodiistona. 
^Kllvft*  imfioaaii^le  for  any  man  having  a  right 
■paiDdto  aay  that  you  should  avail  yoonelf  ot 
KM^  Uio  labonr,  ^nd  tbo  talent  of  the  inventor, 
■mwhimadiiitnaimian^on.  But  be  thought, 
Vm  that  Mr.  Iknmwwll  bad  put  the  case  too 
•lb  ajttJ.i  n<'A  iigT'  L  with  bim  that  the  stinjulim 
Bf^  «hi^'h  he  hnd  put  forward  aa  the  incentive 
B^*t  tfiaUiriAi  one>  It  ceiiBinly  was  not  tht^i 
Vt^^  vntored  the  mind  of  great  mif^n  in  the 
^^tofe»  oad  the  groat  inTentiionji  which  hftd 
^^^Bm  nan  who  had  been  tb«  mat  bene- 
^^^■uivd  liad  not  been  atlmulated  by  the  mere 
■iBk,  but  by  a  mnch  higher  feeling.  Hei  could 
^it  ta  Uie  tuan  who  woidd  eome  forwaid  and  say 
Bf^it  tnritition,  bnt  if  they  did  not  pay  bim  hia 
B^i^  kold  il  back,  Tbefti  were  many'men  who 
piw  ti«i«,  and  labour,  and  talent  without  for 
^"^^  rnti^rtaining  any  Idea  of  reoeiving  any 
^^Ml  Vii.i\  whAch  Mr.  Bzamwell  bad  m  merrily 
^^B^*  J'i   of  bonom-— the   reward   of 

^■v^  ae  lofme  good  for  tb^    benefit 

m^^r^'*  J*^  "•  H©  eonld  not  go  along 
■^2«a»i43  in  many  of  bu  wopiMitioni.  He 
BUla^iOclaaiofi,  aaid  yH  ^^nte  many  of  hia 
^^HlMicmtld  not  fax  oa*  ttaaieii admit  that 


tb^t  low  feeling  had  aetuated  many  to  whom  the  world 
waa  indebted  fur  its  greatent  diacoveriea  and  inventiona. 
H*j  did  not  find  that  the  grealoat  iaventora  bad  been  ia 
aclnatod,  nor  did  he  find  the  Patent-lawi  bronght  oul. 
thoae  inventionfl.  Tftktj  for  instanee  the  electric  tolo- 
graph,  or  the  method  of  propelling  ateim  resaela.  H© 
would  challenge  Mr,  B  ram  well  to  aay  who  was  the  in- 
ventor of  the  electric:  telegraph,  orio  whom  could  bi 
attributtyd  the  merit  of  the  invention  of  a  team  propulsion. 
It  waa  imprjasible.  Eonalda,  if  anybody,  wm  really 
the  originator  of  the  telegraph*  Tho  application,  tho 
mere  mechanical  contrivaneei  ipight  be  claimed  by 
Cooke  and  Wheatetone,  but  the  ide**,  the  thought,  that 
which  had  developed  itaelf  into  ihia  raechaQital  raault  q^ 
Jippliance*  btslonged  to  another.  He  did  not  sock  far 
f^iiin.  That  wiwj  not  hia  motive.  Take  again  tb© 
instance  of  the  locomotire.  He  would  defy  any  maa 
to  aay  who  witg  the  inventor  of  that-  That  invention 
waa  ft  growth.  It  was  not  a  auddea  creation.  It  dev«j- 
loped  itaelf  from  time  to  time,  and  out  of  one  things 
sprang  anothtr,  till  at  laat  the  idea  came  to  be  matarod  \ 
into  something  practical.  It  was  not  a  atimiilud  of  that  | 
low  kind  which  created  auch  inventiona,  although,  h« 
admitted,  it  might  act  upon  othera.  There  waa  a  cUm 
to  whom  the  love  of  gain  was  tho  atimulaa,  and  who  did 
not  mind  stealing  the  work  of  other  men's  brains,  and 
who  got  the  reward  ;  but  theae  were  not  the  men  whom 
the  kwa  of  the  country  ought  to  encourage  and  protect. 
In  the  present  atata  of  the  biw,  nnleaa  it  were  ifaprovad^ 
he  ahould  fltiil  doubt  whether  it  were  desirable  to  protoot 
the  inyontiona  of  aocb  men.  Mr,  Bramwell  had  askod 
inventora  were  they  aatiafled?  and  what  waa  thoanawer  P 
A  loud  acruam  of  discontent,  and  so,  he  said,  every  on»  I 
fihould  get  up  and  compUia  ol  the  kw.  But  it  was  hia 
duty  to  ahow  both  eidea  of  the  question,  and  not  on» 
only.  It  was  hia  duty  to  ahow  the  evik  that  arise  from 
such  a  law  m  well  m  iu  benefits,  and  so  he  did,  for  ho 
gave  seven  objectiona  which  were  ui^ed  against  it,  but 
allof  which  be  diapoaed  of  in  the  moat  pijrfuoiitory  manner. 
It  wai  bis  duty,  inatating  the  C4iae,  to  ahow  whether  the 
advantagea  of  en^h  a  law  counterbalance  the  evils.  But 
he  did  not.  He  merely  gave  seven  heads  of  objection* 
wbich  had  been  raised  in  a  diaciission  which  took  place 
last  y^ar,  an  i  a  great  many  of  the  observations  on  which 
were  really  futile.  The  fliat  waa  interference  with 
freedom  of  trude.  Now  free  trade  waa  a  term  which 
was  often  used,  but  it  must  have  it  a  Hniitiitioai.  Thea 
another  objection  Wiia  thiit  Britiab  manufacturers  war* 
put  to  a  disadvantage  compared  with  the  subjects  ol 
eountriea  where  there  were  no  Fatent-Iaws,  That  Mr. 
Bramwell  diapoaed  of  at  once  as  being  wortMess  ■  but 
be  must  aay  that  he  thought  be  might  have  shown  4 
a  little  more  justice  to  Switzerland  than  be  did ;  and  bo 
retnembered  that  in  Switaerland  there  was  one  of  the 
fineat  establlahments  of  mechanical  inventions  that 
existed  anywhere  that  he  knew.  80  be  eaaQy  dispoatd 
of  two  of  the  seven  objections  which  be  put  forward, 
and  of  two  otbers,  namely,  that  patents  were  given  fc^ 
useleaa  things,  and  for  tbinp  which  were  not  new,  he 
diapoaed  in  about  two  or  three  Um^ ;  when  the  great 
objection  of  all  ^-aa  that  there  was  a  claas  of  pt tents 
which  had  no  object  and  no  use.  Mr.  Bramwell  bad 
touched  very  lightly  indeed  upon  bis  advcjraarv>  cjiae. 
He  did  not  discuss  it,  but  loft  that  to  others.  What  ho 
did  Bay  was  not  complimentary  to  the  muny  otbctr 
persons  who  bad  thought  other  wise,  and  to  whom  he 
mght  have  given  a  little  credit  of  having  thought 
on  the  subjttct.  Then  be  spoke  most  aHghtingly 
of  the  feeling  of  honour,  quoting  a  passige  fmrn 
^Shak^ieare.  Bither  he  meant  to  imply  that  ^hakipeavo 
was  of  that  opinion,  or  that  h«  (Mr,  Bramwell)  adopted 
that  aentiment  of  Shakipeire.  He  waa  unwilling  to^ 
think  the  latter,  aad  b«  waa  sure  it  waa  not  true  of  thu 
fonner.  It  was  about  the  moti  ignoble  thing  that  ev  jr 
was  uttered^  and  jt  proceeded  £iSm  tie  mouth  of  th<> 
most  ignoble  character  thai  ever  Sfiuikspeare  created. 
And  who  was  it,^    Sir  John  Falit^.    And  on  what 


occasion  did  bo  uttrr  it  9  When  he  whs  meditating 
whether  he  would  not  fly  from  diuiger*  But  did  Mr. 
BrwDwell  mean  to  aiy  that  men  wert^  infiuentjed  by 
ntith.  a  ccmiideratioD  as  that  ?  Did  he  mean  to  flay  that 
thei^  wnrt  mo  deflira  for  poathumoua  fame  in  the  tuinds  of 
men^  ot  that  thev  neyer  think  that  their  fume  wiU  be 
perpetuated »  and  thtir  namo  handed  to  posterity  ':  Mr. 
Bramwcll  had  inetanct?d  a  fiinciful  country  pciraon*  who 
having  made  tin  mvLnitton^  ini|?ht  ho  unable  to  protect 
it  without  the  aid  of  the  Put^jnt-law,  and  had  alao  apoken 
of  th«  necesaity  of  protecting  the  manufacturer^  who 
must  keep  hi»  invention  aocret.  He  thought  aecrecy  wai 
moit  de  moral  iff  ing,  and  the  man  who  did  not  convey  hts 
wcretf  but  cipoiSl  hiJS  workmen  to  teniptation,  deserved 
CO  reward.  Mr.  Bramwell  had  ioatanced  the  caao  of 
Crompton,  and  said th it  burglara  had  broken  into  hia  pre- 
miaeu  to  Bteal  his  secret.  Ho  wanted  to  know  why  be 
did  not  get  a  patent ;  und  ho  could  not  help  thioking 
that  Crompton  at  that  time  had  a  very  serious  misgiving 
At  to  its  value.  Another  in  stance  of  the  futility  of  hoping 
for  reward.  Another  caaa  cited  wa«  that  of  Dr*  Fotte, 
He  did  make  a  very  good  invention,  but  it  was  said 
he  never  would  have  a  reward.  But  did  Dr,  Potta 
try  his  invention  by  experiment  ?  If  he  had  not  done 
30  his  desoriptioti  would  have  misled,  because  it  was 
only  by  the  ©rperimenta  afterwards  that  it  waa  dis- 
covered whiit  did  cauae  the  cylinder  to  sink,  namely, 
the  diaplacement  of  the  loose  matoriah  Ho  did  not 
think  Dr.  Potts  doaervei  any  reward*  He  would 
<jonclude  hia  remarks  by  saying  that  ho  was  a 
gumi  conT^rt,  and  bad  tried  in  vain  to  find  some 
other  reward.  He  certainly  desired  some  modifica- 
tion of  the  Patent-la Wj  hut  in  justification  to  himself 
he  waa  bound  to  say  that  at  the  lime  be  gave  his 
evideDCCi  in  1851 » the  law  waa  in  a  very  bad  state,  and 
there  wi^ro  great  evila,  and  BUch  as  seemed  to  him 
to  eay  that  unleaa  a  remedy  were  found  he  would  rather 
not  have  a  Patont-ltiw  at  all.  Since  then  a  great  deal 
had  been  done.  la  1852,  the  law  waa  changed,  and  an 
Act  waa  paased  i  but  the  most  material  part  of  that  Act, 
namely,  the  appointment  of  a  Commission  which  waa 
to  take  the  toitiativo  in  ascertaining  whether  the 
invention  waa  new  and  ao  forth  was  a  nullity*  In 
1871  there  waa  a  committee  a^ain  appointed,  snd  they 
recommended  that  that  commiasion  ahonld  ho  formed. 
That,  howev(»rj  had  not  been  done,  and  it  showed  how 
neceaaary  it  waa  to  e^terciae  vigilance.  What  he  would 
-ventnie  to  auggest  would  ho  that  thia  Society  should 
•appoint  ft  fltanding  committee  to  look  aftt^r  the  matter,  to 
pee  that  it  waa  donf ,  for  it  waa  really  a  neotasiiry  thing- 
One  recommendation  waa  that  there  ahould  bo  an 
obligation  to  grant  licenaes,  and  if  the  terms  were  at  nil 
in  controversy  or  dispute  the  body  so  appointed  should 
ftdjuat  them. 

Vr.  J.  Eiadft  Palmer^  Q.G.,  having  been  a  mem* 
%er  of  the  Committee  of  the  Houi^e  of  Cammona  in 
1871  end  1872^  to  inquire  into  the  Patont-lawa,  said  he 
had  necessarily  taken  great  interest  in  the  subject.  Bat 
when  he  aa*  the  heading  of  Mr.  Bramwdl's  paper  ho 
began  to  think  they  hsid  gono  backj  in  point  of  timOi  for 
three  or  four  years,  because  ho  had  conaidered  that  what 
took  place  before  those  committaea  had  put  an  end  to 
the  iae&  which  had  previously  provailfld  in  favour  of 
the  total  flboHtien  of  protection  for  invention,  Thcru 
was  a  ginneral  feeling,  he  thought,  throughovit  the 
country,  exempHfied  by  tho  evidence  given  beforo 
the  committee,  that  it  waa  desirable  that  there 
should  bo  protection  of  inventionSn  And  not 
only  had  that  committee  reported  in  favour  of 
€be  protection,  but  there  had  been  an  International  Con' 
grmB  of  ell  eonntriea  at  Vienna,  which  Congreas,  after 
very  mature  deliberation  and  considerable  discussion — 
tteTeral  taking  up  the  view  of  abolition  which  prevailed 
I  Among  some  in  this  country^-after  all  that  full  diacua- 
■  gion,  they  came  to  a  diviaion  upon  the  aim  pie  principle 
B<»f  whether  there  should  be  protection  or  not,  and  74 
Toted  for  it  and  aoiy  6  agamat  it.    The  pie- eminent 


position  whieh  tMa  country  holds  aa  a  commeroisl  qou 
try  was  to  be  traced  to^e  miinafacturing  ttiduatfici 
the  land,  and  that  which  haa  tended  mordt^im  ii 
thing  elao  to  elevate  that  industry  to  the  height  i^ 
it  had  attained,  he  felt  was  the  protection  of  the  PitM 
law*  Lord  Selbome,  when  Sir  Roundell  Palmer,  mii 
moat  powerful  specdi  iu  the  House  of  Commons  a|4l 
protection  ■  a  till  he  conaidered  ho  waa  juf^tifled  in  teyi 
thnt  at  tho  preaont  time  the  conviction  of  pveryeaq  % 
had  had  experience  in  the  matter  waa  that  pretee*) 
for  inventions  was  a  matter  of  jtistice,  a  mil 
of  policy,  and,  aa  Mr.  Beam  well  had  odd, 
matter  of  ejtpodiency.  B  ut  if  any  doubt  did  really  m 
at  all  upon  thfl  question,  it  waa  diapoUed  by  the  i 
paper  of  Mr.  Bramwell ;  and  he  could  only  exprMS 
earnest  wish  that  it  had  been  produced  in  the  wsi 
evidence  before  the  Committee,  because  if  it  had  h 
produced  there,  he  felt  aiire  it  would  hmve  brought « 
viction  to  the  mind  of  every  one.  Mr.  Lloyd  «iid 
had  been  converted.  Generally  speaking,  coat 
became  rather  too  enthnmastic  on  the  other  aide; 
there  was  also  another  saying,  that  he  that  was  eonvis 
figainat  hia  will  was  of  the  same  e|«nion  still :  and 
feared  there  was  lingering  in  the  mind  of  Mr.  Lief 
strong^  idea  that  patents  for  invention  hud  hettii' 
aholished  altogether.  Shortly  after  Lord  Mhonis' 
mad^a  a  speech  in  the  House  of  Gomma>iis,  he  todlE 
chuir  at  a  hirge  meeting  of  skilled  artisanj  at  Olfll 
well,  held  upon  tht*  avowed  principle  of  total  ahol^ 
pfitenta  for  inventions.  The  several  artisani  dlira 
tho  qacation  in  favour  of  the  protection  of  invfOll 
and  the  gentleman  who  was  intended  to  mofi 
reaolution  in  favour  of  the  tobd  abolition  wsi  m  i 
vinced  by  the  argiiments  be  heard  on  theothsri 
thatj  to  the  great  aurpriae  of  Sir  Koundeli  Palmisr* 
actually  himself  altered  the  resoltidon^  to  one  in  £ii 
of  the  laws,  and  carried  it  with  only  two  bands  1 
up  againat  it.  The  committee  whieh  inqiiired  intti 
matter  was  compoaed  of  twanty^oue  member^  pra( 
over  by  Mr.  iSamuelson,  and  a  great  number  of  i 
of  experience  in  patent  matters,  Mr.  Biemoui^ 
Nasmytbf  and  many  others  of  the  host  witw 
that  could  be  obtained  g-ave  evidence,  and  theotwebi 
come  to,  after  moat  matured  deliberation,  wii  1 
"  Letters  patent  promoted  the  progress  of  manufiwii 
and  led  to  the  introduction  ana  publication  of  nuow 
iniprovemenla,  and  contrihuted  greatly  to  the  pret 
of  industry.''  From  that  it  might  fairly  he  CoacTi 
that  protection  of  '^inventions  was  a  matter  of  policy 
a  matter  of  justice.  As  regards  pecaniary  rewarjl 
inventions,  everybody  in  the  House  of  Commons  thcrt 
they  were  perfeeUy  impracticable.  Yon  coiild  nevn 
you  wero  rewarding  the  right  man,  and  it  was  faltf 
would  be  a  source  of  great  evil  and  corruption,  Thei 
other  altetnative  therefore  was  to  give  a  right  of  proj 
in  the  production  of  a  man's  inventive  gcmus. 
all  aeem  agreed  that  the  lawa  ought  fO 
amended,  and  there  were  two  points  upon  w 
amendment  was  required.  Fir^,  that  there  W* 
be  a  preliminary  inquiry  before  the  patent 
grsnted  ;  2nd,  this  was  already  granted  in  the  Ac^  h 
had  became  a  practical  nullity,  for  the  clerk  €i 
Attorney- General  was  ejcemined  before  the  Commi 
and  it  was  found  to  he  a  mere  matter  of  reutiii^ 
that  so  far  as  any  preliminary  inveetigation  w»s  i 
cemed  it  waa  a  mere  myth.  One  great  objection  m 
against  the  Put^nt-laws  waa  that  a  great  numb« 
frivolous  and  almost  uaelesa  petenta  were  grants 
people,  and  that  patents  were  grants  to  others  ' 
really  were  not  entitled  to  them.  If  the  preliatii 
investigTttion  were  conducted  by  experif^ced  mdl 
men,  who  were  not  law  officers  of  the  ^Cpowd,  ' 
great  objection  would  he  removed,  and  the  invMtigi 
would  be  such  that  only  those  paten ta  which  appei 
to  he  of  eubatantial  beneficial  public  advanUgB  m 
be  granted.  That  preliminary  investigation  w<i«« 
of  great  ut^ty,  and  the  ohjc^t  of  the  Act  of  If  * 


Il^^t  1  CtiOinuncm  vho  akonXi  be  aMe  to  carry 
I  iK  Beet  \he  Qomtmanion  wu  a  mere  myth, 
|HBii  «  &  VM  of  the  X/ird  Cliuiofillor^  th« 
Ml  of  tb«  BoJk,  th&  Attomey*GeiieraI  &nd  the 
IfeAi^^IwnL  Tbe  MAsber  of  the  EoUa  waa 
Ittsni  bdbot  tlM  Oooimittee  of  fcho  House 
If  Onan^  ieqiI  tie  siid  that  Iha  Comoiiision  was 
pBttito  coilimg';  th«t  the  wWe  thio^  whs  in  fact 
tetitellajmifllEedr,  Mr,  B.  Wuudo^l\  F.B.S.»  a  very 
'i  piitoma,  hut  m1\  tbe  !ii}>oar  devolved  on  him, 
:  l«Aisf^led  ttuit  thi^  Commlasion  should  he 
ffj  '"-  Jntment  of  additioiiAl  Cummifi^ 

f.raoDfl  of  expenptic^e  id  mimu- 
;iQd  in  the  hmiich^fl  of  triide 
|ht  ns  were  most  likety  U>  rehite. 

lib  .:  <  be  taken  to  eonBtiluto  a  really 

iCittmiMion  u>  ockndoctthe  prelim  toELry  inqiiirieii 
t  fiMiId  l«d  to  M  great  mn  uy  tiEoend  meiits.  An  &p- 
^  ti>  the  lAte  Lard  CbFoieftllor  Hatherley 
I  boi  itothimg  ww  dome,  and  he  boked  there - 
L«r*ti  utimfuDtioti  to  the  afitjition  now  beinj^ 
idl  lead  to  tame  feeult,  for  in  this 
<i  known  Dothing  cottld  be  obtained 
i-ijo^aily  W^tAttng p  &nii  uonatAutly  pressiog  on 
'  id  ma  CHTenunentof  the  diiy  the  neceisity 
ML    Ue  did  not  thmk  it  was  neceesoiy  to 
^^ttiMB^  ettent  in  thlA  ooimtry  that  was  done  in 
(^WniAi&,  cm  lookinj?  at  the  number  of  patenta 
N  a  Efl^Ujad  in  1872,  he  found  they  were  not 
1 1**',  «htfn»*  in  America  there  were  appUcationa 
J^    ia    that    yew,    12,000    of     which    woiti 
m    rr-tbably    one    inducfmetit    hy    which   the 
^^tpylkatiQot  were    90    gtmtly  lacfeaadd  in 
ib  ^1  t&«t   thje   coat   wtm   oomidembly    leaa 
J0i  for  vlifla   ther#  it   w§3   mdj   £7,    here 
y  cNd  not  Iw  ohtainjed  for  leu  than  £17o. 
niio  id«a  (Penrilfliit  m  foae  qoaiteri  that  it 
HwiUft  to  make  the  coat  of  patents  loo  low,  bat 
Bjili  A  lug:h  aa  in  Enjflimdf  where  it  waa  much 
■Ite  m  any  other  coimUy*    One  of  the  great  oh- 
■«ala  by  abolitioni^t^f  om  ha  might  eiul  them^ 
Bl^tnSiJiiMy  onrvd  if  a  proper  syatem  of  pre^ 
^■|Hnaliotii   were   adopted.    It   had   been 
Bi^piaili  opanted  lo  atop  the  way  and  prevent 
^Mpjiiiij9nta,  and  thia  had  boen  illiistnitod  by 
■■nfA  with  reference  to  the  ateatn  hammer,  and 
ipaiis^  and  ii  waa  aald  that  if  m  patent  were  ap- 
^J^  «n  improwmeat  in  tK  pra-€itiiting  inven- 
\  gi««t  diH<^tilt^  lo  obiaimnj^  the  couient 
~illit0.    This  new  hiid  heen  urged  by  Sir 
}M  fSho  Houae  of  CommooBt  and  by  Mr. 
m  httoim  ^e  Committee,  but  it  would  be 
Bpfter  fceommtndation  of  the  same  Com- 
rit  ihoiilil  be  made  compulsory  to  grant 

Soilahlt  terms  and  conditions.  Thk  sng 
l»  Wn  very  fiilly  discussed  at  the  Vioanm 
■AadopUd.  It  was  said  that  inv<^ntor«  would 
|^fh«r,ai  th^y  had  been  reported  as  doing  in 
Kft&  doiLbt  there  might  be  dil&cultiea  on  that 
ppBMifii  might  he  incliii«d  to  be  litigious^ 
m  liTsBta,  and  to  TC'fu«e  permission  to  anyone 
to  ■»  of  their  iuYentione  for  the  purpose  of 
iBiat  But  then  would  come  in  the  pro* 
myolMry  Jicenaea,  and  if  it  appeared  to  he 
Mt  adtmiage  that  the  second  inventor  should 
ii  lp|amc  Plenty  there  might  he  a  tribunal  to 
^  «tt9  tff  diBerence^  what  was  a  fair  and 
If  lo  pay  to  the  first  patentee.  The 
HA^tran  at  to  who  ihoida  be  ontni^ted 
pWf,  and  h  waa  finAlly  det^rroined  th^t  the 
^Micocfa  should  be  the  uUijiiatc^  authority 
jPfci.  Thus  they  ngtiin  1:0 me  back  to  the 
mf  la  tAdcnt  Patant  Commiaaion,  and  in 
Bl^  adkinf?  fjttifffirtory  pridiiuinim'  ex- 
Hfisiwrti&t  |Kulfiory  Iteeniiecfauees 

tnt^l'idl  pos»ible  ob- 
auM,   lu-n  aL  tho  very  time  when 


'Wul  a\ 


Hr.  Bamnelaon  moved  for  the  Select  Committee,  h&  intro« 
daced  a  short  Bill,  which  also  bore  the  name  of  Mr* 
Mnndella,  for  the  amendment  of  the  Patent- law,  and 
though  no  doubt  it  w&m  far  from  perfect,  if  it  had  got 
inta  committee,  it  might  have  bei;jn  mndc  satisfactory « 
He  did  not  think  much  legislation  was  reqaired,  and 
this  short  Bill  provided  for  the  two  tnain  improvementa 
he  had  already  spoken  of,  with  one  other  which  had 
been  &Q<^aeiitly  mooted,  and  which  seemed  in  maay 
ways  desirable,  vb,,  the  possibility  of  granting,  under 
certain  conditions,  iod^teasible  patents,  in  order  to  pre- 
vent tbci  enoraous  legbktion  which  was  compkined  0^ 
although  thii  had  been  much  exkgf^enited.  Of  course 
such  u  patent  would  only  be  grunted  after  full  notice 
and  opportumty  had  been  givon  to  uny  person  to  ohjeci^ 
andi  with  due  procftutiuos,  he  saw  no  reason  why  tha 
id(ia  should  not  be  iidopted.  He  trubtM  the  Society  of 
Arts  would  not  now  Lave  thiij  gre^it  nAtionid  question 
unsettled,  but  would  press  upon  the  Lord  UhanceUor 
and  the  Government  the  absolute  necessity,  in  a  great 
mauufactiinRg  nnd  commercial  country  likiB  Engknd, 
that  the  Pcitent-kws  flhould  he  made  in  some  way  eSl* 
cient  and  to  tend  more  thsiji.  they  now  did  to  promote 
and  stimuliite  genius. 

The  Chairman  having;^  announced,  in  order  to  meet  the 
wishes  of  many  g^nthiimD  who  desired  to  speak^  thatthd 
diacussion  would  be  adjourned  at  10  o'clock  to  that  day 
week, 

Mr.  B.  SamuelBon,  H.F.^  satdbe  was  very  glad  that  Mr. 
B ram  well  hod  taken  up  this  stibj^ct,  not  because  hi* 
views  required  demonstration,  but  hecauae  it  brought  the 
whole  subject  forward  und  uttmctod  publico  notice  to  it* 
If  he  had  any  fault  to  fiud  with  hlx.  Bri^mwtiO'a  paper 
it  would  be  somewhat  of  the  same  character  us  the  fixcep- 
tion  taken  by  Mr.  Idoydf  that  matters  had  been  repre* 
sented  rather  too  much  eouUnr  d$  roie.    It  was  doubtlosa 
a  good  plan  to  put  the  beet  face  on  matters,  but  it  might 
be  carried  to  an  extreme  and  the  danger  in  the  present 
caae  was  that  you  thereby  furnished  argumtints  to  your 
opponents.     It  could  not  be  denied  that  there   weed 
differences  of  opinion  about  any  Patent-l&w,  nor  that 
there  were  grave  defects  in  the    English  system.     It 
woold  not  do  to  insist  thitt  without  a  Patent*law  invent 
tion  would  not  proceed*  nor  that  under  the  Englitih  law 
inventors  got  all  that  waa  due  to  them,  whiiat  manufac* 
turing  progress  waa  promoted-      \Vith  regard  to  thd 
non-existence  of  Patent^laws  ill   other  countries,  Mr. 
Bramwell  had  made  light  of  thi?  example  of  Holland  taiA 
Switaefland,  hut  Sir.  Lloyd  had  referred  to  the  largo 
estabUahmenta  m  the  latter  country  for  the  manufacture 
of  spinning  machinery,  and  it  was  the  nndoubtod  faot 
that  this  spinning  maohlnery,  manu&ctured  without  a 
Patent-law,  was  driving  English  machinery  out  of  the 
South  of  Qennany  and  thti  Js  orth  of  Italy.    It  might  be 
said  that  that  was  aimply  a  question  for  the  manufac* 
turer,  but  it  was  depriving  England  of  iso  much  lubonf- 
Then,  as  to  the  nature  of  the  present  law^  unJcr  its  pro- 
Tjsioua  it  waa  impoaaihle  for  the  manuijuiturcr  to  obtflin 
a  license  except  on  such  terms  as  the  inventor  chose  to 
impose ;  and  though  it  waa  quite  right  that  the  manu^ 
faotuxer  should  pay  just  tcrms^  it  was  not  right  that  the 
indnatiy  of  the  country  ahould  be  crippled  through  the 
ohsiinacy  of   the  inventor.     In   Switzerland  a  dosm 
different  inventiona  might  be  combined  in.  one  machinfiu 
while  here  every  master  hud  to  go  "  on  his  Otrn  hook, 
aa  it  was  tetinei,  the  result  being,  as  he  had  already 
stated,  that  better  and  moto  complete  apimiiug  machiuery 
could  be  obtiuned  in  Switaefknd  than   in  England, 
owing    to    the    obatruetion    of    patentees.      lUilland 
was    a   small   country,    with   only    two    million    of 
[□habitants,    but    he     would    ask     the     sugar     re- 
finers   of    London,     Liverpool,     and     Bristol     how 
they  felt  undf^r  the  circumstances  of  the  Amsttrdam  re- 
finers being  free  from  any  patent  dues,  whilst  they  in 
England  were  at  tho  niercv  of  patentees*      No  doubt 
other  instance«  of  a  similar  kind  might  be  mentioned  ; 
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bat  one  thtrifi^  Mr.  Bramwell  had  omitted  altogether  to 
state,  t{e.,  that  in  Germany,  though  there  was  nomi- 
nally a  Patent-law,  rirtnally  there  was  none  whatever ; 
and  if  H  had  not  been  for  the  unfortunate  war  with 
France,  he  belioTed  the  consequences  would  have  been 
ere  now  perceptible  in  this  country.  Therefore,  while 
not  abolishini?  the  Patent-laws  altogether,  on  account  of 
the  many  difficulties,  every  effort  should  be  used  to  make 
them  as  efficient  and  as  little  ohetructive  as  possible. 
The  last  speaJcer  had  referred  to  the  Committee  of  the 
House  of  Commons  which  sat  for  two  sessions,  but  for 
all  Uie  good  which  had  resulted — unless  the  present  dis- 
oussion  were  to  be  reckoned  as  one — it  might  as  well 
never  have  sat  at  alL  Ever  since  the  report  was  issued, 
in  which  he  believed  not  a  single  fault  had  ever  been 
found  by  anybody,  one  deputation  after   another  had 


salary,  if  any.  But  even  if  good  salaries  were  piid, 
they  would  be  saved  fifty  times  over  in  the  coam  of  a 
vear.  As  had  been  said  by  Capt.  Selwyn,  the  Patent- 
law  ought  to  be  so  administered  that  instead  of  taking 
the  inventor  by  the  throat,  it  should  take  him  by  the 
hand,  and  in  numy  cases,  especially  if  he  were  a  poor 
man,  show  him  that  he  had  better  not  waste  his  moiiey, 
and  what  was  of  more  impOTtance,  his  time  and  energy, 
over  a  thing  which  some  one  else  had  invented  forty 
years  before,  and  abandoned  as  impracticable.  Difficdt 
questions  arose  about  imported  inventions,  bat  he  cqd> 
sidered  it  a  scandal  to  the  State  to  allow  a  patent  to  be 
enforced  simply  as  an  obstruction.  Not  long  ago  he  wai 
shown  a  watch,  with  a  particular  arrangement  for  wind* 
ing,  which  was  patented  in  England,  and  on  asking 
whether  they  were  made  in  Birmingham  or  Coventry, 


been  to  the  law  officers  of  the  Crown,  and  had  urged  he  was  told  they  were  not  made  in  England  at  aO, 
upon  them  to  take  the  matter  into  consideration,  but  i  neither  were  any  licenses  granted,  became  it 
nothing  whatever  had  been  done.  He  did  not  believe  answered  the  patentees'  purpose  better  to  hare  them 
any  fresh  legislation  was  required,  or,  if  so,  it  would  be  made  in  Gkneva.  That  was  not  doing  justice  to  English 
so  slight  in  character  that  there  would  be  no  difficulty  ^  artisans ;  it  was  not  allowed  in  France,  or  any  otho 
in  carrying  it.  The  Act  of  1852  gave  power  to  the  country,  he  believed,  except  in  England ;  and  hedonbtei 
Lord  Chancellor  to  appoint  Technical  Commissioners;  and  ^  whether  it  was  not  almost  worse  than  the  course  adopted 
if  such  a  body  were  judiciously  chosen,  he  ventured  to  |  by  certain  schemers  between  whom  there  was  a  rao 
think  they  would  find  in  the  law  as  it  stood  all  the  ma-  >  who  should  be  first  to  steal  an  American  inventicrc, 
terials  for  building  up  a  system  of  patent  administration  bring  it  over  here,  and  patent  it.  Tlieee,  however,  wen 
which  should  do  all  thatit  waspossible  for  any  Patent-law    minor  points ;  the  main  thinic  was  to  get  proper  person! 


to  do  in  favour  of  both  patentees  and  manufacturers.  There 
was  already  power  to  appoint  examiners ;  the  Conunis- 
doners  might  either  act  as  such  themselves,  or  appoint 
qualified  persons  for  the  purpose,  and  there  was  also  power 
at  present  to  insist  on  the  granting  of  licenses.  Within 
the  last  few  weeks  there  had  been  an  instance  of  the 
renewal  of  a  patent  to  the  Martini-Henry  rifie,  the  con- 
dition being  imposed  that  every  manufacturer  of  small 
arms  for  military  purposes  should  be  at  liberty  to  use 
the  invention  on  paying  a  license  duty  not  to  exceed  2s. 
In  fiict,  every  patent  |;ranted  contained  the  words  that 
it  was  on  such  conditions  as  the  Crown  saw  fit  to  im- 
pose, which  would,  of  course,  include  requiringthe 
patentee  to  gprant  lioensee  on  reasonable  terms.  With 
regard  to  litigation,  it  had  been  said  that  in  all  matters 
involving  valuable  property  important  litigation  would 
be  sure  to  arise ;  but  he  could  not  but  be  reminded  of  | 
the  fable  of  l^e  boys  and  the  frogs,  sinoe  what  was 
only^  sport  to  a  certain  class  of  gentlemen  was  death  to 
the  inv;;ntor;  and  he  did  not  r^dly  think  that  so  much 
litigation  was  at  all  necessary.  It  would,  however, 
inevitably  take  place  so  long  as  a  patent  for  the  same 
thing  was  granted  by  the  Attorney-General  in  one  office, 
and  by  the  Solicitor-General  in  another ;  nay,  while  two 
patents  for  the  same  thing  were  granted  by  the  Attomey- 
Q«neral  in  his  own  office  at  the  same  time.  These 
learned  gentlemen  did  not  know  what  they  were  dealing 
with,  and  if  the  same  thing  were  called  A  in  one  speci- 
fication and  B  in  uiother  it  was  of  course  considered  to 
be  quite  different  It  should  be  insisted  upon  that  all 
inventions  should  be  described  intelligibly,  though  there 
was  not  much  use  in  describing  them  for  the  Attorney  or 
Solicitor- Oeneral,  who  had  not  time  to  read  the  specifica- 
tion. Only  a  short  time  ago,  he  had  a  patent  refused, 
and  of  course  thought  there  was  some  error  in  the 
s^ification ;  but  on  inquiry  it  appeared  that  the  great 
diifficulty  lay  in  the  attestation  clause,  which  did  not 
properly  express  that  the  person  before  whom  the 
declaration  was  made  took  it  from  the  intending  patentees 
jointly  and  severally.  If  he  described  a  thing  as  an 
oval,  and  some  one  else  described  the  same  thing  under 
the  name  of  an  ellipse,  a  patent  would  inevitably  be 
granted  for  each.  The  appointment  of  efficient  Com- 
missioners lay  at  the  root  of  the  whole  thing,  and  no 
good  would  come  of  all  their  discussions  until  this  was 
done — due  care  being  taken  to  avoid  jobbery.  In  spite 
of  all  that  had  been  said  about  honour  not  going' far,  he 
believed  there  were  many  men  who  would  count  it  an 
honour  to  be  entrusted  with  the  adjudication  of  such  im- 
portant interests,  and  who  would  desire  but  a  nominal 


appointed  to  administer  the  Patent-law,  and  everything 
else  would  soon  follow.  In  fact,  he  did  not  bdieve  thefo 
would  be  any  difference  of  opinion  between  the  Com- 
missioners as  to  the  small  legal  changes  which  would  be 
required.  He  had  purposely  avoided  discussing  the 
question  of  property  in  inventions,  because  it  would  be 
only  throwing  doubts  upon  a  thing  which  was  already 
settied  in  the  minds  of  most  people.  In  conclusion,  he 
hoped  the  Society  would  follow  up  this  question,  urge  it 
upon  Parliament,  and  not  allow  it  again  to  go  to  sleep ; 
for  ministries  changed  and  work  aoonmulated,  and  nn* 
less  a  strong  pressure  of  public  opinion  was  brought  to 
bear  very  little  was  ever  done. 
The  discussion  was  then  adjourned  to  Wednesday  next. 


MISCELLAKEOVS. 


THE  LAW  OF  PATENTS. 

The  Fall  Mall  Gazette  of  Friday,  the  4th  instant,  ha^ 
the  following  article  on  Mr.  Bramwell*s  paper.  Though 
it  is  in  great  measure  a  summary  of  what  has  alread] 
been  before  the  readers  of  the  Journal,  yet  it  appean 
worth  while  to  republish  it  in  its  entirety,  as  a  usein 
contribution  to  the  arguments  on  Mr.  Bramwell's  side  ^ 
the  question. 

A  paper  was  read  on  Wednesday  evening   at  ik^ 
Society  of  Arts,  by  Mr.  Bramwell,  on  the  subject  of  ti 
law  of  patents,  which,  as  it  appears  to  us,  ought  to  in 
an  end  once  for  all  to  one  at  least  of  the  many  fallacii 
which  are  raised  upon  this  subject — ^the  question,  namel^ 
whether  there  ought  to  be  any  Patent-law  at  all.    It  \ 
well  known  that  a  considerable  number  of  persons  hi 
for  some  time  answered  this  question  in  the  negati' 
and  have  contended  that  the  law  as  it  stands  is  open 
so  many  abuses  that  it  does  more  harm  than  good. 
Bramwell's  paper,  the  interest  of  which  can  only 
guessed  at  by  those  who  have  seen  the  abridged  acco 
of  it  which  appeared  in  the  newspapers,  dealt  with 
subject  in  a  manner  which  really  leaves  nothing  m( 
to  be  said  about  it. 

Fuller  admitting  that,  in  many  respects,  the  existing 
stands  in  need  of  reforms,  he  established  the  n( 
for  the  existence  of  such  a  law  by  a  series  of 
tendinff  to  show  the  general  expediency  of  proteci 
inventions.    The  leading  arguments  were  as  follows 
In  the  first  place,  under  our  present  system  of 
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t^Aiik  ei  our  <90mC)>rt  nnd  proipeH tf  depend 

iQf«iatioii.       Fofxi,    cuothinf^     loco- 

rpffw«r — all  depetid  upontli«  dQCuurage- 

,  aitti  bo  gife  the  inventor,  under  cer- 

L  for  a  certatd  lime,  n  monopoly  ot  bis 

Biiwt  dirtct  and    nbviom^  me*ms  of 

Thjjj  cu»e  in  faTour  of  a  Fat^nt* 

i  tf  it  iq  stitm^f  but  it«  whole  sfereogth 

p  ftppirL^t  tin  ttie  objt^CftLooa  wbicii  maj 

|8m(i»)Ridvr«Hi. 

it  ii  B4id  for  0110  thin|t^«  wilt  Invent 

of  •9ewQiiij3f  bin  ttigenmty.      Tbo 

i  Uiii  pkftfim  wmt«  him  a  yery  little 

Idjffieoltf  ^f  inTsntlon  Hm  not  in  the 

ioiiiinl  §«iiend  tde^  Th&tfif  nodoubti 

tfnM  who  u^  CApuble  of  peif orming  it  at 

i  tad  m&i'  perbApi  be  ita  own  re  word.  The 

L  the  general  idea  bAS  ta  be  worked 

r  ftnd  thtfl  is  fto  difficult  a^  matter 

i  il  unieoa  he  b  higblj  paid  for  it, 

K  that  the  iaventor  may  wark  hia  own 

"1  IwTe  special  facilitifsjs  for  doing  iO» 

1 1>  work  «.o  inveation  reqairet  eapltnl, 

|af  WiuP9i,  ttnd  other  gifts  of  a  very  different 

i^vhich  ca^uae  inv-entions  to  be  mtide.    A 

i  m&ny  ot  the  very  most  impor&mt 

I  of  proce«ise9  which  can  be  ap- 

ptiTpoieB,  bat  »rft  not  confined  to 

,  Car  iaitJUice,  iaroati  i  fumftce  which 

It  is  tiwM  to  all  Tuaniifac- 

Ito  0110  more  than  another.    Therefore^  if 

Lt  to  firofit  by  hla  InTentioii  in  the 

,  be  would  have,  m  the  firil  place,  to 

.'  vitb  which  perhftpi  he  had  no  connee- 

^•ad  fthen  he  Imd  don^  &o  he  wii>u!d  have 

j^te  l»sp  ASiecrel  iis  ht^  cutild  a  procus^  which 

llQfQBOliglieneiit  to  all  Lr.i.dea  if  it  W43mtide 

I  li  bad   m    rcry«lly    on    it.     Mr.    Er^m^ 

.  QZutintlons   of  thia   which    wore   aft 

p«ft   of  his  tfjctitre.    The   folio w- 

oa©    tA,    perbnp»,    more    auitable 

_.    StippciMi  tijit  the  rudder  waa  a  new 

Ilfalt  ihlpt  were  usually  steered  by  aorae 

I  ■iiiiifActory  machine,  would  it  not  be 

►  mf  te»  lh«  mveaitor   (who   very  probably 

|a^»  i  country    clfirgymxinli  Tour  rew:trd 

IT  Bt^a  coaidtng  brig,  fit  her  with  a  ruddi'ir, 

",  or  by  some  agent  who   will  keep 

!  you  will  find  that  you  will  be  able  to 

1  Nowcaatle  and  London  more  cheaply 

[^hi  lUeeT    their  colliers  by  the  intricate 

I  ^   will    auperaade.     The  case  of  tbe 

iro.     It  IS  an  iovention  of  enor- 

r  widetl  poseible  appltcatioft,  itnd  lo 

Of   oftD    tmderetand   it  wbcti  it  in 

.  Ikat  any  carpenter  can   make   it. 

mM  bo  giren  to  the.  mveotor  except 

!  i  lOjpBltf,  for   he   could  neither  make 

|lf  inig  the  mventicD  himself,  nor  would 

^l4vi«U|i^    over   other  poojde  in   maoa- 

lldliadr  tL     Simplicity  nnd  general  utility 

tOtfitA  whieh  an  Irivention  C4ui  possess. 

|ir««    a    proportiooal    inward    to    the 

\  abv  pjasibiy  can  reward  him  at  all, 

mrt  upon  the  charflcter  of  inventors^ 

a1  interest..    Mr.  Bramwdl  pointed 

Ltfl  iarentiona  not  only  are,  but   nmHt 

I  hOt  made  by  persona  who  aro 

I  «Kt«Dt  outsiders  with  r^i>eet  to  the 

"  r  Invention  relates.    A  man  whoss 

iliiM,  and  who  btisthoi-augbly  acquainted 

1  process  and  overcome  its  difR- 

'^^  in  a  very  liirgo  proportion  of 

11)9^  iflr  aK    lint  bill  interests  are 

I  to  U ■  of  i m  pro remen ts . 

impit&l  ir  iry  which  a  new 

e  ^w7  {tiobubty  ta  eld  iron.  Unless, 


therefore,  he  Is  put  under  compukioo,  he  will  continue 
to  ma^lse  his  fortune  in  the  old  way  and  at  the  old  rat«* 
The  manner  in  which  compulsion  is  applied  to  him  is 
by  the  inventor,  whom  the  Pitent-law  cnablos  to  say, 
**  If  yon  do  not  adopt  my  invention  and  improTO  yonr 
manufacture,  I  shall  tak^  it  to  Yo^n^  ri\'al  in  business, 
whom  it  will  enable  to  undersell  you*"  The  Patent- 
law  in  this  manner  gives  inventors  a  power  practically 
to  compel  the  adoption  of  their  inventions  if  they  are 
useful,  which  overrules  the  obstructi  yen  ess  of  pOTiona 
interested  in  maintaining  the  cxbtiog  atate  of  things. 

Fin  ally  1  61  r»  EramweU  exposed  with  great  vigour  and 
humour  the  absurdity  of  tke  notion  that  tha  public 
conld  ever  give  national  rewards  to  invtaitora.  The 
BUggefition  of  a  standing  Commiaaion  or  Committee 
which  should  pay  people  prizes  for  inventing  this  or 
that  is*  indeed  a  proposal  worthy  of  Laputa,  and  the 
practical  difficulties,  if  we  ought  not  rather  to  say  the 
practical  im possibilities,  of  lie  proposal  sugp^est  tiiem^ 
selves  in  multitudes  as  soon  as  the  subject  is  aeriously 
considered. 

We  hope  this  summary  of  part  of  Mr.  Bramweire 
prper  ma^  lead  those  who  are  intorcated  in  the  subject 
to  study  it.  The  only  question  which  it  does  not  appetr 
to  us  to  solve  Is  the  question  bow  anyone  can  have  maia- 
taindi  the  absurd  pPOpOiition  against  which  it  U 
direoted.  We  beUeT&  the  truth  to  be  that  those  who  do 
so  confound  together  two  very  different  things— the 
anxieties  and  uncertainties  connected  with  disco veries 
and  property  in  patents,  which,  no  doubt,  make  thrm- 
selves  ftilt  through  the  medium  of  the  Patent 'lasv,  and 
the  Patent- law  itself.  They  wish  to  abolish  the 
law  because  the  subject  matter  lo  whieh  it  applies 
is  uncertaio,  fiill  of  dilbculty  and  anxietji  and 
apt  to  produce  all  sorts  of  capricious  and  un^ 
expected  results.  They  think  that  they  will  cure 
thomselves  of  the  diseaae  by  turning  olT  the  doctor. 
It  is  unquestionably  true  that  the  career  of  an  invi^ntor, 
like  tha  career  of  all  other  rtjformera,  is  full  of  troubles 
and  anxieties.  In  tho  first  place^  ho  is  probably  a  more 
or  less  unsettled  person  to  begin  with ;  a  man  who  for 
some  reiison  has  got  out  of  the  common  ruts  and  has  to 
make  his  way  as  well  as  he  can  across  country  \  a  man 
with  more  ingenuity  than  fitness  for  practicitl  busineae. 
Such  people  always  exaggerate  their  own  merits,  and 
art)  in  a  statci  of  continual  indignation  against  the  injua- 
tice  (sa  they  consider  it)  of  nature,  which  giires  much 
greater  rewards  in  the  way  of  solid  wealth  and  comfort 
to  the  poaaessors  of  more  commonplace  qualities.  >3uch 
p<jople  would  ba  more  nncomfortable  without  a  Patent- 
law  than  they  are  with  one,  though  their  dlacomfort 
would  be  of  a  rtither  difiertnt  kind.  They  would  have 
to  complain,  not  of  discovering  that  their  patents  were 
void,  but  of  fiuding  that  their  inventions  were  nselesa. 
The  reforming  temperament^  ingenuity,  and  originali^ 
have  their  advantages,  but  they  very  seldom  make  a 
man  thoroughly  comfortable  and  easy  in  his  circum- 
etinces. 

Apart,  however,  from  this  it  must  bo  observed  that  in 
tbe  very  nature  of  things  patent  property,  bowevOT 
valuable  it  may  be — and  in  many  cases  it  is  of  onrjrnious 
value — must  always  be  uncertain  and  attended  with 
peculiar  disadvantages.  The  question  whether  an  in- 
vention is  really  original  or  not>  and  whether  or  not  a 
piirticular  process  or  contrivance  differs  substantially 
from  another  process  of  the  sam^  kind  and  lor  the  same 
purpose,  muat  under  almoat  all  ctrcum stances  bo  a  very 
diftictilt  one.  In  ulmost  eTt?ry  other  kind  of  diapu^ 
which  C4*n  come  into  a  court  of  law  the  subject  matter  in 
dispute  is  at  all  events  definite.  Does  thia  land 
or  this  money  belong  to  A  or  B  ?  8hdl  A  pay  B 
damages  for  this  net  or  not  ?  In  tho  caso  of  a  paUnt 
right  the  question  is  as  to  the  the  naluru  of 
processes  which  very  often  run  into  ejith  other. 
Is  the  prooeM  bjr  which  one  sot  of  photogrsiphs  are 
madei  really  or  oily  appar^Uj  different  frorri  the  pro- 
cess by  which  nnotbar  set  are  mitdeP  In  tho  early 
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history  of  tho  art  of  phot^Jgrrftphing  did  sijcli  an  inveatot 
■ch  Buob  a  pointy  or  did  be  stop  short  of  it,  and  attain 
lly  to  aomctliiag'  which  depends  ou  a,  different  prin- 
ciple P  Theto  qtieitioiU  and  othora  like  them  alwiiy» 
excito  great  hwt-hnTmng  and  jealoTisy*  and  are,  nnd 
aiwayi  must  h«i  Mpeci&Hj  difficult  to  dwide,  and  wbat- 
eiror  manner  of  deoidbg  theoi  ie  adopti^,  thfi  loser  will 
iniTiinably  declsfe  that  It  ia  ridicnloufly  ij3oomp«teat 
and  alifutd.  We  believe,  however*  that  it  will  be  found 
first,  thtit  thtj  matters  really  complainpi  of  are  the  fault 
of  the  intricacy  of  the  aubject  nitht*r  than  of  the  law 
which  deals  with  it;  and  next,  that  the  expense  and 
vohemencG  of  the  litigatioQa  which  take  placti  aboat 
patents  provo  in  reiility  the  importance  of  the  anbject 
matter  litigated  upon,  Thnsw  the  oyster  into  the  sea, 
and  there  will,  no  doiiht^  ho  an  end  of  the  story  about 
the  sheila  and  the  fi»h ;  but  oyster-beds  are  a  Talnablg 
property  for  all  that. 


NATIONAL  TRAINIKO  SCHOOL  FOR  MU8I0. 

A  meeting  in  fnrthorancfl  of  the  eattLldishmetit  of  the 
ftchool  was  h^ld  at  Liverpocj],  on  Thur»d?iy(  the  4th 
inatant.  The  ^jhair  waa  occupied  by  Mr,  Clarke  Atplnall, 
who  in  op^^ning  the  proeeedings  trxplained  the  tharaetf-r 
of  the  srhonl,  and  ^avo  a  ihert  account  of  the  events 
whirh  hjid  l^d  to  its  formation.  He  was  followed  hv 
Mr,  Lionol  Bunion,  who  gave  further  information  of 
the  »at»«  charnctor, 

Mr,  P.  H.  Bathb(»n«  movad  the  fir«t  resolution,  "  That 
this  meeting  fuKy  ccrti<inra  in  the  proposed  acheni*^  of 
the  tsocioty  of  Arts  for  the  formation  of  a  National 
TtAining  School  for  Mufiic,  and  desire.^  that  Liverpool 
ahould  assist  in  promoting  thw  suholartthipa  in  connection 
therewith  in  the  manner  ifxplained  by  Mr.  Benson*" 

Ifr,  E,  BAmmftlion  second^Ki  the  motion,  which  waa 
Ciarried  unanimouitly. 

Mr,  J,  h*  BowM  looired  the  second  resolution,  *'  That 
the  following  gi^ntlemen,  with  power  to  add  to  their 
number,  be  appointed  a  local  committee  in  cooneclion 
with  the  W.>i  it?ty  of  Arts  to  asaiit  in  carrying  out  the 
objwU  stated  in  tUo  foregoing  reaolntion  .—Mr.  Clarke 
Afpinall  Ue.  Thomsi  Baring,  Mr.  A,  G,  KiiriK,  Mr. 
Philip  ilitthbone,  Mr.  Jame«8  L.  Bowea,  Mr,  J.  E, 
Dudley  Cyder,  Mr*  U.  E,  Uensburg,  Mr.  W.  Winter 
lEiiMea,  Mr,  Edward  SamtioliKjn,  Mr,  Eobertaon  Glad- 
atom^  Mr,  Hij^;h  Perkins,  Mr.  Benson  Rathhone,  Mr, 
William  Lnni^tnn,  and  Mr.  J.  M,  Wood,  j«n.  That 
Mr,  J.  L,  Howr-i  be  rtiqueated  to  att  a§  hon.  see,  to  the 
local  committee.'* 

Mr,  H.  B,  Benibnrg  aoconded  the  niotioa»  which  was 
Gamed  nnanimoualy. 


540,000  tona  of  coal  were  used  kst  year  for 
ilia  pr«duol|on  of  gas  in  Parti,  and  from  rbis  quantity 
IWjOOO^OOO  cubifl  matras  uf  gai  (4,914,321,200  eubin  fei?r) 
wmi  pTt^necNj,  whioh  R-tvei  an  STerNge  yic-ld  of  [l.l.^G  cubic 
|p9t  of  ftiii  }HT  l(m,  Tho  dty  h  supplied  tbromrb  2S7  Idnguw 
of  murn*  Tfm  tMn\  ntimber  uf  li^hti  in  eetiiuat^d  Ui  b^ 
902,UUO,  of  whioh  o5,000  ar<*  for  fbu  UfthUtifc  of  th*^  ptihiie 
itTHitK.  "rbi*  r^udpliof  tbo  l^^fldsinnGftsCiiinprniVJiniininted 
to3l,j^0O,(PUO  frnnr*.  1/jOU,00U  franca  of  which  nre  derived 
fruin  tbfl  publin  lightuig. 

Goixi  jji-ogrtji^ti  h&i  \wmt  made  of  late  year« 
Im  ir^m  »hip  bit  i  Id  in  j^  in  Itnly  :  s  gni?  imn  stfnm-veisel, 
thi>  I'Unfft  f>f  3,000  ronst  bu  Locn  rtK^ently  cmplel'iHl  hi" 
Menvrp,  OrUijdu,  uf  Lcghore,  for  tb»  Simtria  Steam  Navi- 
■ariim  Cninjmny,  and  is  tho  lsrgc*t  irgn  ve*iel  Ibat  fasi  yet 
U<#Ti  hu\U  iu  llal)-, 

III  iMMiorrhinco  with  statitftics  recently  published 
by  IJ]*i  Mli  inTrr  of  I'" i nance,  at  lb«  llsga«,tba  total  DOEnb^r  of 
V'  "tiUm'4  tbs  Uuteh  pof*»  durinfr  Ibp  vtar  1873 

*  *'  i^ittl  burdwi  bi'inir  2,968,401  toai.  CJutof  thin 

A^i.->r,iM  ,  iiNifl  npjifarii  for  9^G6  ton*,  di^tdtii  nujoug  4S 


CHANNEL   PASSAGE, 

The  report  of  Ih^  Engliah  Channel  Bteaniibt| " 
pany,  read  at  the  annual  meeting  the  other  dif ,  | 
that  the  QigfaHm  was  most  sucoeufully  iauuchedn 
2nd  of  June  last  Messrs,  Blyth  and  V^.,  whoccititi 
for  the  enginsi  and  boilera*  put  the  miobiiM 
hoard,  and  on  the  2Qih  of  Ang^  the  TeM^iml 
for  an  experimental  trial,  Bn  !^e  yoyag«  ttm 
docks  it  waa  found  that  priming  of  the  boHantoi 
extent  oeeurri^d,  so  that  the  power  of  the  «ii^d 
not  be  developed,  Hnd  the  number  of  f^voliiiki 
much  less  than  required  to  drire  tho  ^ipatl 
quiaite  speed.  Mr.  Elj-th  seemed  to  r-  — '  -  ^ 
little  importiinco,  end  stated  that  ho  < 
The  alterations  were  made,   and   aftti  ^ 

times  to  tho  Nore  and  back  aha  proceeded  from  iht^ 
to  Dover,  occupying  nine  hourt  in  the  pAingj 
maximam  speed  beiog  ttfn  knots  per  hour.  Tha^ 
still  primed  very  mu^^,  and  it  waa  conaidered  tk^ 
ther  alterations  should  be  made.  Mr*  Elylh  i 
to  make  furth»3r  alterations.  On  the  14th  of  Oi 
after  the  further  ulte rations  had  hee^  completed^ 
fiiund  thoy  had  not  cured  the  priniing,  which  m 
vailed  as  much  as  ever,  Sir.  Fenn^  the  eminent  w 
buppent^d  to  he  st  Dover,  and*  with  the  codih^ 
Blytb,  Mr.  Pt^nn's  chief  mansget  nadarlDok  tel 
intiind  some  furthar  alterations.  But  it  -r-  — ^ 
unuafw  to  work  thu  en|?^ines  nt  greats  s] 

coiild  not  prodtjct^  sufficient  steam,  and  l    j 

bo  replaced  by  new  ones.  The  steamer  waa  thoitlj 
back  to  the  Phamep,  The  construction  o(  m 
of  the  steamer  bj'  the  Thames  Ironwork  m^ 
building  Compsny  was  very  satisfaLtcify. 
Yoasel  was  of  suSlcient  strefnglh,  and  huA 
'  groat  fiieadine«B  in  suiliDg  and  ateriring,  TbM  di 
erpected  that  the  Ciufutiu  would  have  m:<di  J 
tbirtfeen  or  fourteen  knots  por  hour, 
said  he  had  nothing  to  add  to  the  report 
but  they  all  felt  very  uiTich  disappointed  tlmtth&l 
of  the  enterpri^t;  should  have  been  so  unfoill 
interrupted,  H«  hopt^d  thnt  tho  negotiatJonaS 
would  be  broui^ht  to  a  conclusion,  but  th»  leiiw| 
nt  present  the  better.  In  reply  to  queslioiHM 
stated  that  the  titmost  speed  they  got  out  of  thii 
was  Itn  knots  per  hour,  and  that  only  for  a  few  ^ 
the  priming  b^ing  eonoidorable.  Tho  ship  wifl 
in  the  water  than  wus  intended,  nnd  that  aiti|j 
the  unjexperted  weight  of  the  enginest  Bad  tN| 
been  lighter  it  would  not  have  been  neceBiaiy  id 
the  floats.  I'he  report  was  then  received  aniflj 
Mr,  Mackenzie  e>iid  he  had  no  doubt  that  MtM 
would  make  the  vessel  n  complet«  euoCMii  J| 
Sjiunders  said  that,  as  an  old  sailor,  h«  went  to  flj 
the  veeseJ,  and  thought  she  waa  an  eix?ellent  H 
steaming  acro&s  the  Lhannoh  It  waa  impoaifbU| 
sufficient  apced  out  o1  the  mschineryt  and  he  §M\ 
that  the  vi'sael,  with  suitjiblo  engines  and  b  ' 
board,  would  go  better  and  more  ateadijy  than  i 
ihip  ho  had  ever  at;i^n. 


The  diaeovery  of  pw^troleum  springis  oai 
hfTg  Hoifttbn  in  Ntjrth*?m  Gtrmany  is  expected  (_ 
»iidi  r*ble  olffct  on  tb»  lucalify.  Borings  wet»  *m 
Oberg  by  llano vt^dun  snd  French  eurvi'yijpi  ns  #fl 
1863,  but  I  ben  thv  iBeasurea  taken  lniW  l#i  e«*oi( 
opinion  which  hud  Ix-^n  pmriauslj  advaaci<1  cil  ill 
s*iicq  nf  oil,  Sinw  iSJii  peti^leum  has  besu  nhir^inti 
out  int<?rnii»»ioD,  althiiugh  the  pnnif^sa  . 
extiTuctioD  hat  oonaijiivd  in  little  muro  tUnu 
of  the  sand r  through  which  the  oil  wiis  sui.  ,.-,., ., 
vessels.  I 

It  is  stated  that  upwards  of  {,^m  ,.r,iJifM 
for  ipscs  in  th^  Cenfrnniut  Exbibition  hnv* 

by  intending  Ammcjin  tjthibittirf.     Rapid  •.         

mndB  viih  the  buildings,     Thu  eontmUor  hi 
ttuplojcd. 
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OeBBESPOVDEVCE. 


INTEBNATIONAL  PATENT-LAW. 

Sol— Ib  the  ^KooBion  on  Mr.  Bramwell's  admirable 
ter,  Ujaiar  HotffhkiM  is  reported  to  have  '*  hoped  tiie 
my  would  •oon  come  when  there  would  be  not 


SrtFTTiitinnal  copy-right,  but  international  patent-right ' 
ii  these  two  phnaea  have  been  fr^nently  need  in  con- 
^Dictian  of  late,  perhaps  70a  will  permit  me  to  point  out 
ftst  ^istemational  copy -right,"  as  at  present  understood, 
toeaas  no  moro  than  this — that  foreign  and  native 
utkon  are  placed  on  precisely  the  same  footing,  not 
ftit  a  fitenry  work  registered  in  oce  country  becomes  im- 
bsiiatsly  protected  in  all  the  others  with  which  copy-right 
febtM  exist.  In  this  limited  sense  the  Patent-law  may 
le  uiA  to  be  already  *'  international  ;'*  for,  as  a  rule, 
fcreigiKn  in  any  country  applying  for  patents  are  not 
■l^ect  to  any  disabilities,  as  they  were  until  recently  in 
mada  Beyond  this  it  would,  I  think,  be  difficult  to 
^,  at  prennt  at  all  events.^!  am,  &o., 

Lex. 

I , 

STREET  PAVEMENT.       ' 

I  6«»,— In  the  interesting  controversy  as  to  the  relative 
^^nntages  of  the  asphalte  and  of  the  wooden  pavements, 
^ucih  have  both  of  Uiem  the  great  recommendation  to  us 
m  L«a(ka  of  being  comparatively  noiseless,  the  former 
*  »i»  clsanlj,  and  the  latter,  no  doubt,  also  the  more 
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I — ; of  the  two,  I  do  not  observe  that  any  one  has 

•otioed  two  circumstances,  which,  in  judging  of  their 
mpantive  merits,  seem  to  me  to  teU  in  favour  of  the 


^__  In  the  first  place  it  is  not  fair,  with  little 

l^^Ehnental  patches  here  and  there  in  our  streets,  as 
jMboni  and  in  Thpeadneedle-etreet,  if  it  is  found 
jmt  thcie  the  horses  fiill  more  frequently,  to  conclude 
jttitttiey  vonld  fall  more  frequently  on  the  asphalte,  if^ 
•  1  bc^  soon,  it  will  become  our  usual  street  pa  vo- 
idest Uoaft  walks  on  ice  it  is  with  a  different  step  to  that 
adapted  to  wiDdng  on  a  Macadamised  road,  but  it  is  soon 
x«nit,end  to  would  the  horses  learn  to  traverse  the 
>^>h*lle.  «fely  I  believe,  but  not  of  course  when  un- 
«p«teil^  they  come  upon  it.    I  do  not  mean  that 
■^?halte  M  as  aUppery  as  ice.     If,  in  foreign  countries, 
,  ifc  KngtiihinTi  steps  on  a  waxed  or  polished  floor  in- 
[  ■sfiuuiiy,  he  very  likely  has  a  fall,  but  the  natives  do 
i  Jilt  uid  they  seem  to  exercise  no  particular  caution. 
ufts  not  place,  it  is  pretty  clear  to  me,  though  I 
VBBptptove  it,  that  when  horses  do  fall  on  the  asphalte 
^^^^taent  they  do  not  hurt  themselves  as  they  do  on  any 
*(h«  hm  sxaooth  or  elastic  pavement.    So  that,  for  two 
XMOBi,  I  beHevB  it  is  not  fair,  in  judging  of  the  advan- 
Jp»,  comparatively,  of  the  asphalte,  to  count  merely 
t«  aambcr  of  times  horses  fall  on  it.    I  should  like 
^  bkov  the  comparative  number  of  broken  knees  to  the 
aumber  of  fidls  on  the  different  pavements,  and  if  they 
ioooC  fan  comparatively  seldom  at  the  end  of  a  long 
^niA  oi  the  asphalte  pavements.    I  have  no  kind  of 
^|ttt  in  any  asphalte  paving,  or  any  other,  but  I 
I  ypwe  it  win  be  found  much  the  best  for  men  and  for 

^■i^-Iam,  &c, 
;    ^  ^  J.  F.  Strbatfield. 

tt»IIpp«»wk.«tieet,  W., 
Dm.  6, 1074. 


^■ffii  contains  Bboat  240  groves,  or  orchards,  pro- 
^^  aboot  3330,000  oranges,  of  the  value  of  3,330,000 
i  or,  a(  lU  piastres  to  the  pound,  £23,125  sterling. 


8alt||etre.— It  would  appear  tiiat  a  new  source  of  this 
substance  has  just  been  discovered  in  some  parts  of  the  cata- 
combs of  Paris,  and  that  the  French  Government  will  hence- 
forward take  such  measures  as  may  be  found  necessary  for 
organising  the  systematic  working  of  this  salt  for  use  in  the 
powder  mills  of  the  State. 

ITnitsd  States  International  Exhibition  of  1876.— 
It  was  stated  by  the  daily  papers  of  Thursdav  last  that 
Lord  Derby  had  intimated  to  the  United  States  Minister  in 
London,  and  through  him  to  the  Washington  Cabinet,  that 
a  Commission  will  be  appointed  to  represent  this  country  at 
the  exhibition  to  be  held  in  Philadelphia,  in  1876,  in 
celebration  of  the  hundredth  year  of  American  indepen- 
dence. It  is  also  stated  that  twenty^one  Governments 
have  accepted  the  invitation  to  participate  in  the  Cen- 
tennial Exhibition— namely,  Norway,  Swedsn,  Germany, 
Belgium,  the  Netherlands,  France,  Mexico,  Guatemala. 
San  Salvador,  Venezuela,  Peru,  Ecuador,  Chili,  Brazil, 
the  United  States  of  Columbia,  the  Argentine  Con- 
federation, Liberia,  Eayti,  the  Sandwich  Islands,  and 
Japan.  According  to  a  statement  in  Nature,  private  letters 
from  America  announce  that  the  proprietors  of  the  Great 
Eastern  are  engaged  in  discussing  a  somewhat  extraor- 
dinary proposal.  The  great  ship,  it  is  said,  is  to  be  anchored 
in  Philadelphia  Harbour  during  the  Centennial  Exhibition, 
and  to  be  made  a  great  floating  hotel,  where  5,000  persons  can 
be  comfortably  accommodated. 

French  Indastrial  Establishments. — ^According  to 
statistics  issued  by  the  French  Minister  of  Commerce  there 
exist  in  France  123,000  industrial  establishments,  which  em- 
ploy engines  to  the  amount  of  602,000-horse  power,  and  give 
work  to  about  1,800,000  men.  The  department  of  the  Seine 
stands  foremost  in  the  list,  with  a  production,  in  round 
numbers,  of  1,690,000,000  fr.,  and  enters  for  one-fifth  of  the 
total  prodoctian.  Le  Nord,  which  comes  next,  shows  a 
manufacturing  production  of  about  700,000,000  fr. ;  Le  Rhone, 
600,000,000 fr. ;  La Seine-Inf^risure, 440,000,000 fr.;  LesBou- 
ches-du-Rhone,  271,000,000  fr. ;  and  La  Loire,  224,000,000  fr. 
La  Corr^ze  and  Le  Cantal  are  the  last  departments  on  the  list, 
the  former,  with  a  production  of  5,500,000  f r.,  and  the  latter, 
with  3,500,000  f  r.  The  average  prudaotioa  per  department  is 
109^500,000  fr.,  but  this  is  divided,  as  appears  above,  in  a  very 
unequal  manner. 

Centos  of  India. — ^The  Indian  Census  of  1871-72, 
says  the  Athenaum,  seems  to  be  likely  to  prove  of  greater 
comparative  importance  than  was  expected.  Ethnologists 
and  geographers  will  be  especially  concerned  to  learn  that 
one  of  the  pet  theories  of  most  of  their  number  is  likely  to 
be  upset.  To  state  the  matter  roughly,— what  if  India,  and 
not  China,  be  found  to  be  the  most  populous  country  in  the 
globe  P  The  authorities  of  the  India  Office  have  asoertahied. 
from  a  careful  examination  of  the  whole  of  the  results  of 
the  late  Indian  census,  that  the  population  of  India  is  not 
less  than  283,000,000.  But  they  are  of  opinion  that  if  it  were 
possible  to  obtain  a  perfectly  accurate  census  of  the  inhabi- 
tants of  the  whole  of  the  Protected  States,  of  the  hill  and 
forest  tribes,  and  of  the  tribes  of  the  eastern  frontier  and 
the  Sub-Himalayav,  the  total  population  of  our  Indian 
Empire  would  attually  amount  to  not  less  than  300,000,000 ! 
It  will  be  remembered  that,  a  few  vears  ago,  the  *'  one  hun- 
dred and  eighty  millions  of  our  Indian  subjects  "  used  to  bs 
spoken  of,  and  latterly  this  has  given  place  to  the  mors 
liberal  estimate  of  *'  two  hundred  millions."  And  now,  it 
appears  that  we  must  talk  of  two  hundred  and  eighty  mil- 
lions at  least,  when  we  speak  of  the  population  of  India, 
if  we  wish  to  be  even  approximately  accurate.  But  this  is 
not  all.  A  few  years  ago  it  used  to  be  stated  that  the  popu- 
lation of  China  amounted  to  500.000,000.  At  the  present 
time  it  is  generaHy  rsokoned  at  400,000,000.  But  there  has 
been  no  census  of  China,  ss  tbers  has  been  of  the  greatir 
part  of  India.  Indeed  there  are  many  reasons  for  the  grow- 
ing opinions  of  some  that  after  all,  the  population  ef  China 
may  be  found  not  to  amount  to  more  than  300,000,000.  And 
if  so,  what  then  P  May  we  not  possibly  find  that  India  is 
as  thickly  populated  as  the  Celestial  £mph>e  itself  Pin  view 
of  such  a  qoestioo  being  examined,  it  is  a  patent  fact  that  the 
re  cent  census  of  India  is  of  unique  comparative  interest. 
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llaekfning  Sheet  Zi&c— The  following  is  a  now  pro* 
00^  }nVb]j  diikCOTered  for  obtmiDinn;  zltiG  nhmtA  of  ft  loli^ 
blft&k  ouLour.  Th&  ihtiet  of  f^ioc  h  deac(a«d  br  hydrochbtlc 
add  find  vAttd,  K^d  tben  pi  unji^  id  id  to  &  solutioii  of  equal 
paiii  of  oblonta  of  polmib  flQd  sulphuria  Aci^.  A  Alight 
velrcty^btiifilc  dtpovit  ii  immediat^ljf  fornied.  Tbe  pUte  fi 
carefully  waahtd  with  w*t«r,  alloired  to  dry,  and  tbaa 
p!aa|[^d  into  n  aolation  of  wpbatte  in  bcnzino,  left  to  drmm, 
«ad  rubbed  with  »  piece  of  cotton  rft|^. 

SydTftulio  Enginfii  t^t  Sewtof  MMhinf ■.  —  Some 
little  enffinAB  for  t!iift  purpow,  mads  by  M.  A.  Scbmidj  of 
Znrkh.,  were  shown  at  the  YiennA  Exhibition,  They  at® 
now  much  uted  in  Swit3cerlk.nd,  wher^  wftter  li  &bmidant. 
and  iupfiliedi  at  &  b%h  prffstire,  Tho  engine  consiJitt  of  a 
wat«r  and  air  tiy:ht  chest,  in  which  works  n  smaU  o*cillfttmg 
cjli&dC'r,  the  pistol -rod  at  which  tumji  a  three- npetd  coca 
pulley.  An  air*veci«l  serToi  ai  a  rtgulator^  and  &  plate  of 
pMn^g^iaaa  in  the  chent  perm  its  of  Ibt  working  of  tha  en^ne 
Ming  s«en.  The  »peed  of  the  ^haft  varies  between  120  and 
£00  resolution!  per  minute,  and  tho  coneumption  of  water 
dapesdi  on  the  work  done.  Thtis,  for  I  kilo^rammetre, 
with  wmttr  at  20  metres  prftsaurfl,  it  ii  361}  litrea  (79  galloQs) 
Mr  hour,  which  conreponds  to  fifty  per  eent,  of  usaful  work. 
For  tftilors*  sewing  maoMciea,  which  r^^quiro  as  inuch  p.>wer 
u  i  kili}gnimmetr^  per  seccmd,  tbii  engine  would  be  nittcb 
too  weak,  but  it  ii  stated  to  be  adapted  for  t&mtig  YiutUj  and 
for  family  purpoaea.    Ita  price  at  Zorieh  ia  100  franOi  (£i)* 


NOTICES. 


STOSOEiPTlOirS^ 


The  Micliaelinftii  subscriptioiis  are  due,  and 
ihotild  be  forwarded  by  cheque*  Post-office  order, 
or  Cheque  B fink  lihequo,  cro&sed  **  Coutts  and  Co.," 
and  made  pnyfible  to  Mr.  Satnuel  Thomag  Daven- 
port, FiiiaJiCial  offieer, 

FBOGEEDIHOS  OF  TS£  SOCIETY. 

Okdikaky  Meetings. 

The  folio  win  ^  arrafigements  for  the  Wednesday 
evening  before  Christmas  have  been  made  :^ 

PsfrnMBSR  16, — ^Adjourned  Dtacnsalon  on  Mr.  F.  J, 
Brnmwell^e  paper  on  *'The  Eipediancy  of  l^tecticm 
for  InTentiona." 

K,B. — Tho  rejiding'  of  thn  pap^re  announced  for 
December  9th  and  16tb,  on  **  Tho  Protection  of  Build- 
jngB  trcita  LightuingT"  by  Dr.  R.  J*  Mann^  and  on 
**The  Sandblast  and  it^i  Application  to  Industrial  Pur- 
potet,"  by  W.  E.  Newton,  have  been  postponed  till  after 
Christmat. 


Ga^ttoe  Lbctukes. 

Courses  of  Cantor  Lectures  will  be  given  on 
Monday  evenings  at  eight  o^cloek,  aa  follows : — 

Ift  CounsE.— *^A]ooho!:  Ita  Action  and  it*  tJ»e,"  by 
Df.  B.  W.  RicHAimsoN,  F.R.S. 

2x11  CotjnjssF.,--"  On  the  Materinl,  Constructionf  Form, 
imd  iVinciplei  of  Toola  uMud  in  Handtersfl,"  by  thij 
Ber»  Arthuk  Eiooi  M,A* 

Srd  Couiuiti. — "  On  some  of  the  Forma  of  the  Modem 
Steam  Enjrm^,"  by  F*  J.  Bhutweli^  F.R.S.,  President 
of  tho  In&titutlon  of  Mechanical  EnginoerVr 

The  following  are  the  remaining  lectures  of  the 
first  cottrse  :— 

LBCTtms  n.— MOXUAY,   DEtTBltUER     HTH, 

The  Alcohol  group  of  orgftnio  bodi«a.^Heapectivo 
ftction  of  different  Alcohok. 


Lectxhib  III.— Moxdat,  Decsmkek  21jt- 

The    influenco  of    Cooimon   or   Ethylic  Altohol 
ftnimivl     life.— Tho     primary    phyaiologic&l  U]^ 
AleohoL 

LECTtTRE  IT.— MoimAT,  Jakuabt  is 

The  position  of  Alcohol  aa  a  food.— Xta  j 
animal  temperature, — Hygienic  conaidemtioiii. 

LECTunB  V* — Monday,  jAjrcrAJiT 
Tho  iecondary  actioa  of  Alcohol  on  ifital  fiuidloi 
Phyeical  deteriorations  of  aUucture— general  i^ 
—incident  to  its  excessive  use. 

LECTimfi   VI.— MOSOAY,    FlBRUAUT 

TnGuence  ot  Alcohol  on  the  nerfdufl  qt\ 
with  special  reference  to  the  mental  phenotuGi 
by  ita  use.^-SaEnmary, 

Members  are  privileged  to  introduce  twif  fti 
to  each  of  tho  Ordinary  and  Sectional  Mecliaj 
the  Society,  and  one  friend  to  each  Canter  I^ 


BCIEITTIFIC  MEErUTQS  FOE  THE  EHSTJI 


Ttraa, 


Weu, 


.*.80CTETT  OF  ABTB*  Johti-*tn«ft,  Ad^l^l 
iCautor    IwtTireB.l       By     Dr>   E.    w,    j 
"  Aleohol  i  Ite  Action  and  ita  Use."   (I 
B^ryal  G^ograpliical,  1,  Savile-row,  W.»  S^  I— 
W.  T,  Oraadf ,  "  Eepoit  of  the  Iitiagito8»| 
pediUou." 
Britiih  Arrhilecta,  9,  Gonduit-^t^^t,  W.,  Sp.l 
Medical,  II,  Chandot-stjwt,  W  ,  8  pm, 
Bodal  8cie]K»  Aav^iiAtion,  1,  Adam-stKet,  i 
B  p  m.     Ur,  J.  Bailey  Deutoa*   "  Tlw  1 
Wat«r." 

.am  :EuginetTS,  a&t  Great  0«OTf;¥-Kb«eL  1| 
B.W.,  8  p.m,    1.  Mr.W.  D.  Cny,  *^Tfe*3 
Ertakwater  at  Ab«rdeeii."      3.  Mf. 
*'  The  Ezteadi»a  of  the  Booth  Jetty  at  Ku 

StatiaUeal,  Bomerset  Honae-temLce,  WjC; ' 
N*  A.  Hi«ophreyi«,  *'  The  Talus  of 
T««t  or  Baaitar?  CuuditJou.^* 

Pathological.  &3j  EeroerB-atreet,  Orford-fl 

-SOCIETY  OF  AETS,  John-itrpet,  AdelpR 
AiliouTncd  Ducufrition  on  Mr.  BrKmwt^ 
**  Th«  Expedi«tiiry  of  PrOtecUnii  fur  Ihttti' 
Meteorolo^cal*  6 J,  Great  Oeeirge»fitTwt,  6.W. 
OvoloBleal^,  BufliAgton  Hoaae^^  W.,  S  P  m 
John  Eopktuwit  and  Charlea  lApworth, '  . 
or  the  QraptoHtea  of  the  Arealff  aad  Um^a»M 
EL  Dadd^  "  %  Mr,  H.  F,  Blaaaroid,  '^ObJ 
and  OnimlatlCHU  or  the  pl^ut-beariuff  wmea  m 
!><(?  of  an  Ind<>0cn«ii4t 


'On  tlie  KiCBl 


Tu^m*. 


and  the  former  e^iift^n^ 
nent."    3.  Hev.  J.  F.  BUke, 
Clay  of  England.*^ 
B&yml  Sodctjr  of  literature,  4,  St.  Kaitin'a-iu'^ 
Spjn^ 

..Bo;al,  BuTliUKtoB  Uq^m^  "W,*  81  p.m*  ^ 

lAuuean«  BuvfiDgtoD  Boujw*  W-,    8  p^m-    L  H 
Luhbock,  *' ObtcTT&tiaofl    oa    B&aa  Mul  Wiijl 
Prof*  Allman*  "  Bitgnuwe  of  New  Geiaeni  ad. 
ofHydrciidi."' 
ChrmJcil,    Builin^on  Houaef  W.,  S  p^n.      h 
^'horlemmeTj   "  On  0twtc^**  method  of  pBrpiil 
ChloridM."     2    ilr.  J.  Baviea,  '*  On  tlM  7tm 
of  MetalE  bf  Zinc/*    3.  Mr    T.  Mwimn,  '*m 
on  the  Pif&ffina  exiatiDg  in  i^nDarliranian  PtOi 
4.  Mr.  C,  8chwleaBj©CT,   **  Some  keniatka  m  • 
wdingPwper." 
InTwitort*  feiBtjtBtp,  *♦  8t-  Mjirtui't-]jl*ee,  W.C^  B 
ZoologifiKU  ^h  fiatiovcr«tqu*T«»  W.,  *  p  m. 
Nuniirtiiatii?,  13,  Ontcr-atreH.  W,C*,  I  p.m. 
FlillOHpbieal  Quh,  Wdlu'a  Booma,  8t,  JaffiflT^ 
Sp.tti, 

Fat„,,,.,Artbitir<larsl  A^acCalioti  [tk  tim  Botria  &f  i 


at  A&T«),  7i  p.m. 
■  "lecfijioieal 

■    n  P 


QtE 


lalat  apBUoatiiia  of  ^drftuiic  Fowa.' 
Fhilolotfi^i  tTuiTenJtr  College,  W*CX,  S  [ 
EUia^^'EcgU^hDialecta." 
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EOF  THE  SOCIETY  OF  ARTS. 
Ko,  UUL     Vol.  XXTTT, 


ICEEBIIGS    OP    THE    SOCIETY, 


flOTE  COMPlTITIOlff. 


I  ttSBiiHiicaHoa  from  the  late  Sir  WilJiaia 

^kttA  July  i9th,  18T2,  and  addreaaed  to 

f  of  tho  Socittty  of  Arts,  it  was  stated 

a»  wlio  does  not  wish  to  have  hii 

i,  Toltmteercd  to  giv€t  tho  sum   of 

potmds  with    a  Tiew  to   encourage 

pmofil    of    improved    mcana    for    the 

iu»of  fuel  in  private  dwellinga.      On 

ib^   pmpoaa]    to    the  Council   of    the 

I  ArU  i%  wms  resolved : — 


.1  thitafcfiilly  accept  the  offer,  and 
-  t^  confer  with  S  ir  Will  lam  Bodkin, 
I  fiini  the  proper  action  to  bo  taken/* 

>  of  this  the  following  committee 
,  to  whom  Wfia  entrusted  the  deciMon 
imost  likely  to  accomplish  the  wishes 

^      Eardley-Wilmot,      E.A., 

a).    F.   A,   Abel,   F.E.B.,    F,   J. 

.S. ;    E.    Chadwick,    G.B, ;   Major 

M&j  or- General  Eliot ,    Captain 

,  aB,,  F.B.S.:  W,  Hnwes,  F.G.S.; 

Dt,    David    S.     Price,    FX\S. ;    E. 

C.B.;    Ber.     Arthur    Bigg,    M.A, ; 

-     B.N. ;    Major   Webber,  E,E.; 

ter,  M.A,  {Hec.};  B.  W.  Daries, 

ioiiu^  of  the  testing}. 

lueetinga  and  inquiriefl,  the 
boriaod  the  ijBue  in  the  Journat  of 
lb{  Arte  of  a  ptihlie  notice,  of  which 
;  is  a  fejtdnt : — 

f  XJn  ciy  CoAi,  f^jt  DoicB»Tic  PujirosEs. 

'    '^     *Ttm  of  i;J50O  placed  ttt  tbe  dia- 

ygh  Sir  WiUium  Bodkin,  by  n 

^ifih  his  nanu^  to  appeflf,  for 

'•rizm  or  titherwiBe,  et^onomy  in 

tr-:?  purprsscs,  the  Couaeil  have 


m  ^f  gr%te  suitable 

coaAtructed,  which 

dt  answer  beit   for 

-The  SiO€t4iift   Ooid 


improved  ayutem  of  grate,  aaiUbld 
M  geo«Mlly  eOMtructwif  which 


fihull  with  the  lefvat  amount  of  coal,  heat  aniw«r  for 
cooking  foodt  combined  with  warming  and  vcn^la^g 
the  room* — The  Sttcutt/g  Gold  MttM  ami  Fifty  Foundi, 

3.  For  the  best  new  and  improved  aysttiin  of  appai^tnF 
which  ahall,  by  me&m  of  ga»,  moat  efficiently  and 
economically  warm  and  ventilate  a  room. — The  Swicij^'i 
Gold  Medai  and  Fifty  Founds. 

4,  For  the  best  new  and  improved  Bvatem  of  apparatus 
which  ehidl,  by  means  of  gas,  b  5  best  ada|)ted  for  cooking, 
combined  with  warming  and  ventilating  the  room.^ 
Th*  Soffiety't  Odd  Medal  and  Fifty  F&undj. 

6*  For  any  new  and  improvod  pyRtem  or  nrrangpment 
not  included  In  the  foregoing^  wbic^h  ehull  efficiently  and 
economically  meet  domcaitic  requiremoata, — TA*  Society's 
Ooifl  Medal  and  Fifty  Found** 

The  Council  re&erve  to  themselves  the  right  of  with- 
holding  all  or  any  of  the  above  prizes,  as  the  judgea 
appointed  by  them  may  determine. 

The  competing  orLiclea  must  be  delivered  not  later 
than  the  1st  of  December,  1873,  with  a  view  to  their 
being  tested,  and  subsequently  shown  in  the  London 
International  Exhibition  of  187^. 

Further  particukra  03  to  place  of  dehvcry  and  other 
arrangemenU  will  bo  publlahed  as  soon  as  they  are 
finally  aettled. 

n£€£mlter,  Lfi72. 

There  vfere  two  hundred  and  four  article*  sent 
in  for  competition,  and  after  careful  consideration 
and  some  correspondence  with  the  exhibitors,  one 
hundred  and  aeven  were  retained  for  the  purpose 
of  being  tested. 

The  duty  of  personally  conductuig  the  experi- 
mental testing,  under  the  superintendenee  of  the 
Committee,  was  placed  in  the  hand  of  Mr.  Da  vies, 
a  gentlemen  who  had  boen  a  stndent,  exliibitioner, 
and  prizeman  at  the  Eoyal  School  of  Mines,  and 
who  receivwi  the  Mnrchisou  Medal  and  prize  in 
1872,  mid  the  diploma  of  *'  Associate"  in  1873. 

The  operation  of  testing  extended  over  many 
months,  and  the  results  had  then  to  be  arranged 
in  a  convenient  form,  to  enable  the  Committee  to 
institute  a  proper  comparison,  and  to  arrive  at  a 
judgment.  This  has  necessarily  occupied  con- 
sidorable  additional  time,  and  has  unavoidably 
delayed  the  final  decision  of  the  Council. 

Whilst  the  Council  r^Miogniae  the  labour  and 
expense  which  the  various  competitors  have  in- 
curred in  bringing  the  contrivances  under  trial, 
they  consider  it  their  duty  to  point  out  that  the 
Society  has  been  involved  in  very  conjsiderablo 
outlay  in  providing  special  rooms  and  appliancea 
for  the  purpose  of  these  trials^  and  in  the  actual 
carrying  out  of  the  tests. 

A  careful  consideration  of  the  retarns  and  facts 
in  the  handd  of  the  Oommitteet  and  their  Eeport* 
has  forced  upon  the  Council  the  conclusion,  which 
they  have  arrived  at  with  very  considerable  regret, 
that  while  giving  full  credit  to  the  invention  and 
efforts  of  the  eompetitors  for  the  caro  and  labour 
which  they  have  bestowed  upon  their  contrivanooa, 
the  Council  neverthdesB  are  unable  to  award  any 
prize.  By  order, 

T*  Le  Kete  FoaTEE>  Secr^tat^* 

I5th  DM)«mb«r,  ISH. 


nCHVOLOeiCAL  EXAMIKATIOirS. 

The  fkti*  fijEod  far  tli©  Eiftmiriationa  in  1875  i^ 
Bttturdayj  tlio  8th  May,  from  7  to  10  p.m,  Pro- 
^Tttxnmoa  may  b^  had  gratis  upon  applicatioti  to 
tbe  8ocretary  i>f  the  Society  of  Arts,  Joha-atreet, 
Addphi,  London,  W.C, 

JUTEKILE  LEClIfBSa, 

The  Oomicil  have  arraiig-ed  with  Prof.  Mcljood, 
ol  the  Indiftti  Eitgineering  College^  Coop(?r*3-hiU,  to 
deliver  two  lecturers  on  Weditesday,  Juuumy  6, 
and  Wednesday,  January  13,  at  3  p,ni.  Tli© 
subject  will  be  *'  Tho  Work  and  Food  of  the  Iron 
Hoise." 

POLLUTION  OF  BIVZES* 

A  Conferexic^}  was  hold  an  ThnrBdayi  Dccemlior 
10tli)i  at  3  p.m.  *-  On  the  etep8  to  be  taken  to 
ensure  promjit  and  efficient  mcaaures  for  prevent- 
ing the  Pollution  of  EiTers/'  The  Eight  Hon* 
Lyon  PLA.YFAIB.  C:B.,  M.P.,  F.E.S.,  LL.D., 
wBs  in  the  chiur. 

The  Chairman^  in  opsninfi^  tho  pmoeedings,  meiitioned 
the  TiEimoa  of  aGveral  Eitiblemen  and  gcn^emea  who 
rogrettcjd  thf^it  inability  to  be  present,  amonffet  them 
were  Lord  WhdrncUffc,  Lord  Kttithwio]t\  Mr*  J.  Wftlter, 
M.P.»  Mr.  Halph  Apahaton,  Mr*  H.  AHsopp,  M.P.*  Mr. 
W.  T.  Chark)',  MJ'.,  the  Dnku  of  Bnccleugh,  Proftifisor 
T^ncr,  and  Dr,  Hardwitke,  He  Iheu  b;uU  that  the 
pftperB  wbtch  had  heon  eirculated  in  tho  room  deseribin^ 
Iho  vfinoTjM  m^thoda  propoafld  for  dealing  with  tho  diffi- 
cnlty  [theae  appeared  in  kiat  week's  Joumijt]  would  bo 
taken  aa  rend,  and  ht  th©refoi-o  propo&ed  to  talte  the  di»- 
CUiaioa  in  the  following-  oider  : — 1.  Exif^ting  evils  and 
neiwaatty  of  remedy.  2.  Separiition  of  fiecal  inatterB, 
roanai'iicturing  refuae,  and  house  draiaogefrom  the  rain- 
fall. 3*  Methods  of  treating  water  carried  aewagc  so  a» 
to  purify  it  before  discharge  into  nrera.  To  each  of  these 
poitita  an  hour  would  bo  allatted* 

If  r,  J.  Chalmers  Morton  (one  of  the  EiTerrs  Pallution 
OoniiniisaionErB)  8ybmitted  that  procr.Baea  having  been 
already  poiutc-d  on!-,  find  b(  ing^  well  known  by  which 
filthy  water  can  be  cleansed,  and  by  which  therefore 
river  pqllutjoa,  in  almost  all  its  Inrmf,  can  be  prevented, 
it  was  no  longer  a  solution  of  the  once  ina(,xutable 
problem  that  wan  required;  it  wua  a  plain  and  work* 
able  law  which  ahall  forbid  it  that  waa  needed ► 
IJaw  no  doubt  already  e^iated  for  the  abnt^tnent 
oi  river  nuisanc&B,  bo  that  if  any  one  bo  aggrieved 
ha  baa  hia  retnpdy  nt  jire-JGnt,  and  if  ho  has  a 
naturo  toogh  enough*  tin  1  purae  and  patience  long 
enough,  h©  may  even  now  obtain  the  injunction  he  de- 
uiriQa.  But  the  practical  vaIug  of  the  eWistiniif  law  may 
bo  aafolv  gathered  from  the  exiating  condition  of  our 
rivorf .  ^0  exiatiug  law  waa  virtu -xlly  inoperative,  and  it 
waa  to  the  enactment  of  an  efficient  law  that  all  our  atten- 
tion thould  be  now  given.  The  existing  failure  of  the 
law  against  river  poUution  waa  owing  partly  to  the  cost- 
Itneis  of  its  processes,  hnt  mainly  to  the  iodefinitcnesa 
of  tha  offence  which  it  ia  desired  to  prevent.  Be  had 
always  understood  that  a  plain  and  unmiatak^blo  deO- 
nitron  of  a  nuiaanee  or  offence  waa  tho  vcr^*  Bi^t  ftt*p 
to  he  taken  in  any  attain pt  to  forbid  it  or  abate  it,  and 
thereforo  he  heartily  hoped  thnt  this  Conference  mi^bt 
ae^  ita  way  to  thtj  urgent  and  confident  i^comTQeadation 
of  tho  enactment  of  unmistakable  standard  a  of  im- 
purity, below  whieh  nil  liquid  diaehar^es  into  water 
I  shall  be  forbidden,  aa  an  esaautial  part  of  any 


BCETviieahle  lejartalation  on  this  fliilije^t    Withottl  ^ 
it  mig-ht  not  he  alwaya  impoeaible  to  obtain  '  ■   ^^  ^'r*^ 
hut  ho  aaid  that  wilhoat  them  it  was  ir 
ju^tic^e   ahould  invariably  be  done,  for  i\ 
were  as  necessary  for  the  protection  of  the  lauoi-^q 
for  the  easy  conviction  of  the  guilty.    At  prfsicnt^if 
go  before  a  Court  with  yonr  complaint  in  gincral  H 
of  the  nuiaanev^  by  which  you  are  aggi-i**vNi^  jm 
ecrtuin  to  ho  mot  by  cTfidence,  flic-^  «^  .*..f,..r /,  7.^.. 
the  thing  it  not  ao  bad  aa  you 
is  really  tm  noaavice  at  all,  or  :  i 
comfort  it  13  as  notbiDf^  coinpar^  with 
jury  which  would  he  inflieted  on  one  1  n 
number  of  sufferers  if  any  injunction  phfuii  i"  m 
and  what  was  a  diatractt-d  jtiry,  or  evt^n  a  deaf*«i^ 
judge,  to  do  for  either  eomplainftut  or  ^i  *^^«'^*i 
the  face  of  contradictory  evidence^  both  Ifl ; 
no  long  aa  both  are  allowed  all  thu  r«- 
English   language  with   which  to   attack  of  di 
What  was  wanted  waa  a  aetof  standimis  to  which  llM 
could  be  at  once  reforrod  with  no  poflaibilily  of  amb^ 
or  uucertainty  a^  tho  reanlt  of  the  refcrt'nee.    ^f  0 
it  waa  necessarj''  that  these'  standanh  ^     "^■^^^  "*■ 
6xed,  BO  that,  ia  the  words  of  thi 
**  there  be  no  serious  injury  to  the  y-i 
faeturt?«  concerned.'*    Aa  regards  the  it. 
have  TH^en  recommended  in  the  reports  of  t 
mission,  h^)",  though  not  professionally  ; 
felt  at  liberty  to  sign  the  rcoommenliffcr 
standards  be  enncted,  hpcanae,  hfivin^ 
them  the  analj-aea  of  tho  eMuent  waters  fr. 
dial  processes,  h^i  waa  able  to  say  that  \ 
were  extremely  lenient.  It  might  surprin- 
who  looks  on  this  subject  from  the  mann  I 
fif  view  to  hear  that  the  filthy  Irwell  w 
not  ofTend  the  ataadarda  of  pollution  of  ^ 
the  enactment.     It  does  not  oontain  2  ^  ^    ^«,Mi^ 
bou  nor    3  of  origan  ic  nitrogien  in  aolutioa  ia  W 
parta.    Of  course  it  haa  been  pollatc^d  bv  i^-.r  wcfi 
drain  Eigo  much  Olthier  than  itself,  ao  thf^r 
darda -were  enrjcted  they  would  act  ben- 
Irwell ;  but  tho  fact  that  this  filthy  river 
offend  them  is  proof  of  their  lonieney. 
thought  a  whimHical,  or  oven  fantastioab 
in  an  Act  of    Piir1ium*?nt,   *0003  por   < 
nitrogen  the  diHinition  of  an  oflfenre  ;  bu' 
cedent  for  thnt  kind  of  definition  with  thr 
he  presumed  that  Dr.  Lyon  Play  fair  rot;; 
declare  the  presence  of  ^3  of  organ i- 
parts  of  water,  if  not  with  as  much 
as  much  confidence  and  certainty  nt  lum 
feel,  after  eo  an  ting  handa,  in  declaring  e 
any,  which  is  prepared  to  defend  legi 
offence  withoat  any  definition  of  the  oflVnc"  it  lattll 
to  forbid.     Lastly,  no  one  had  ever  thought  of  | 
these  standards  in  the  bands  of  the  common  ial 
Thejf  must  of  coarse  he  administered  hy  com|Hit^ 
appointed  for  tho  purpose.    But  to  this,  havjnf  i 
exhanited  bja  allotted  tim^,  he  would  only  adm 
earnestly  desired  that  ub  one  rtmult  of  tbii  Cold 
some  confident  and  urgent  deehiration  might  I 
before  the  proper  Government  Department  ^ 
enactmi^ntof  atiindards  of  forbidde^  pollution  wiAl^ 
to  efficient  Ic^iaUtion  on  this  suhjeot. 

Major-Geaeral  Scott,  C3.,  quite  concurred  in  (h 
of  the  last  epeaker,  that  a  standard  of  purit)"  w«I 
tially  necesftnry  before  legislation  could  be  atjg 
But'tlie  principal  question  to  bo  discuiied  irtj 
what  that  standard  ahouJd  be.     He  belfefsd  Afl 
mntely  they  would  come  to  the  only  mode  by 
water  when  once  foul  could  be  purifii*^!,  nnd  lai 
either  hy  using  it  in  irrigation  or  by  ' 
But  whilst  believing  this,  he  also  tboix. 
very  impolitic  at  the  present  roomEnt  f 
to  legislate  in  nuch  a  way  as  to  obliir 
tako  op  one  of  those  two  ayafj&ma.    In 
land  was  in  many  places  difficult  to  aeqairej 
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^  ofcoeoted  ^  to  Imving  a  large  mnount  of 
.  k  Uitf  UGiglitQurbQod  of  their  dwftiHings. 
■ifl,  po  ea'oM  not  get  any  body  of  EDgliflhniiin  U} 
uit.m.  lMjiilitv,"n.0r»    tb©    necewity    of     biivinj^ 
their  imme<liate  neighbouriiooci. 
.  t  he  caae  of  Birmmgliam,  In  that 
t  ft  Li  j  auui  w  h  &  hikd  a  txvo  wled  go  of  the  m  wage 
"1  t&titc«i  lo  give  lita  opinion,  all  the  leading 
■^        ^aad  ngriculturiala  stattKl  their  vie  wa 
ultimately  it  wa»  resolved  to  bring 
^  by  which  the  aBparatbii  of  ths  solida 
iani<i  «3Wige  waj  to  be  stipplemcDtod  by 
I  itul  fiJtafKtioa,     There  was  no  doitbt  in  tlio 
/  IWiCffiablo  man  tlml  no  bettt^r  ftvatem  than 
ft^piOpOi«ii,  but  what wa«  the  result  'f  After  the 
Btpptovod  by  a  select  cominittce  of  the  House 
m  out  limply  on  the  roprefientatlous  of  two 
I  |»ind|sally  aS^wrted  by  it,  that  it  would  be 
to  thMin*     At  the  preient  tiin«  therefore 
*trry  tfirl  complete  Ic/^ialatiou  if  it  were 
- '  I  an  aro«e  to  whiit  extent  ^oiild 
-j  matter  wab  very  dear,  and  ho 
>  twmn  a  V  m-  worda  writtSQ  by  the  He  wage  of 
QQri%  la  or  16  teari  a^fo.      They  SAid 
>  fnaater  part  of  tb«  §olid  matter  held  in 
b  witer  wiaa  readily  dcpoBiteid  in   rir«rB, 
» tAcNwiCb  mud  and  periuanently  raising  the 
nllyd«ttmring  the  scon  ring  power  of  the 
Uf  tUuiig  tb4r&  np  ;  and  in  lome  ioBtaucea 
iW  acccunulai^d  to  such  an  extent  as  in 
m^^Xaan,  nnd   render  the   aarrounding- 
M  |i>  Hflodt,  entailing  a  vaat  eipenditur« 
i  dauning.      And  ho  weaver  the  appearance 
rn%bt  b«  improved  after  these  deposita  had 
t  thii  depijiited  maitora  lay  in  the  b*d  of 
J«T  £K^«ldJtiona  f&ironrabk  to  putrefaction, 
I  thn  fonl  mud  was  diatnrbitd  during  the 
ici  nht  Or  floodl  it  Eont  forth  cflltiviji  very 
•  UTTPeiQsiiini^  dlairict, '  *    ilr^re,  then ,  it  waa 
ItM  t^  rhi-  f  eril  anting  from  the  How  of  aewage 
>^  *«isrihnted  to  tlie  sobd  mattor,  and  the 
^  wteA  on  to  atato  tbfit  tbia  *'  might  be 
|lj  UTeallnf  tbta  solid  matter  in  ausptin* 
qild.'*      Iniistnuch    om    ihe  JLiC^tolHture 
instiumtrjLtl   in    bringing   about   the 
■  t4  tlmga,  ht  thought  it  wuuM  be  very  hard 
<t>Ii«^  tkum  mix  *isd  at  once,  to  carry  their 
rtr^'^iT  iiij^Tce  ot  perfection  which  would 
1  inigatjou  orcari:jful  fiLltralioii. 
■  ><f«  WFTp  fonf^^rn^d  the  remtdy 
i:  ip       '  li  ud  oa  tnuni* 

I  tiltST]  V-inaive  maityra 

yt,....  .,,  .  ..,.   .>  wiigo  of  Towns 
ed   that   **  thi3    ftioro    the     isnb- 
[  the  more  ronvincing  wua  Lbs^ 
I  no  t&wn  which  might  not  with 
^  a  mo^er&tfr  rmt,  gr^iUly  miti^uto 
"^F  wholly  tittmvo  thomt**  and  their 
in   the  absn-nce   of  m^'una    for 
I   fh^  ^...  J.,,,  j,f  precipitation  at 
: v9  of  a  very  BfitiEs- 
i' case*  why  were  wo 
tiio*w,tjio  condition  a^  bt^foro, 
:.  in  tb**  kinj^iiom    (pasting  its 
I  f^  r     It  bad  ariapn 
imtidtoobi^b.    He 
igbt  nltimatel)' 
Triamtnt  thetti 
mka  of  rivora, 
'  ijat  until  they  could  (lU  be 
.   be  tcry  unfrtir  that  erne 
:  iii.idcr  k>jri5*rify  its  «e wage 
^  ^  i  1 1  [ '  -  i  1 1  «tin  g  lh(ifie  ri  v<ir» . 
bjtd  «  iirejit  dcjil  to 
•kOyof  thMl^difficu^ 
' i?iiiai»t«d  upon»thu' 


tffaiirn  iw:. 
itbi^llt 


latter  flowed  too  the  river,  and  a  graduated  ^cale  might 
easily  be  devised^  inafating  that  the  amount  of  solid  thrown 
into  rivera  should  not  bear  more  than  a  certain  proportion 
to  the  volume  of  water*  If  tliat  much  woro  dune,  morij  would 
be  aure  to  follow,  becauao  they  could  not  arroat  the  solids 
without  creating  aome  degree  of  nuisiince  which  would 
uecessitata  the  applic  a tion  o  f  d  eo  dorisation,  Immediatol j 
that  was  attempted  it  would  bo  necessary  to  use  some 
preeipitiite,  aud  than  tbL^  aolida  might  !>©  much  more  per* 
lecily  removed.  Ono  half  of  diaaolvod  organic  nitrogen 
would  also  be  r&movcd  by  precipitation,  and  the  whole 
operation  conducted  in  an  iuouensive  mrnnner.  Tbxt 
first  step  t'>  he  tak^m  therefore,  in  his  opinion,  wM  to 
insist  that  only  a  certain  amount  of  solid  per  gallon  qf 
sewago  bo  allowed  to  pass  into  a  streami  and  tJhe  next 
sti^u  would  be  that  deodorisation  should  "be  employed. 
When  tho}^  got  to  that  point,  it  might  ho  a  question  m 
1^'hut  cases  further  purification  should  be  effected  by  earth 
filtration  or  irrigation,  and,  inaamuchas  precipitatloit^  01 
at  leafit  BubsidenLo,  was  a  necessary  preitminary  to  titeea 
operatioua,  manifeatly  the  steps?  ho  recommended  werefe. 
the  right  diretstion,  and  would  make  further  legialatiDll 
caaier. 

Mr*  John  Thom,  speaking  as  a  poUnter  &f  WEter,  did. 
not  btjliove  that  any  class  of  the  commututy  would  be 
more  benefited  by  legislation  on  this  euliject  than  pol- 
luters of  water  themselves,     Ho  did  not  speak  from  any 
theoreticnl  notions,  but  from  hia  own  tiperienoe.    There 
hud  been  plenty  of  hiw,  but  there  wlis  as  yot  SO  Uttld 
certainty  us  to  how  it  might  be  applied  in  any  given 
f^ase,  thiit  the  grtiatmajonty  of  manufacturers  all  stood 
in  dunger  both  from  those  below  and  tbosa  above  them 
on  the  stream .    They  might  be  pros&coted  by  anyone 
bdow  them  for  a  nuiaonce,  whilst  anyone  above  tlheia 
might  set  up  a  nmnu factory  which  would  do  them  pod* 
tivo  hiirtn.    If  thty  wijnt  to  the  most  eminent  lawyera 
for  advice    thay   would    get   different   opinions    as  to 
what  would  be  the  result  of  tho  proceBdings,     About 
twenty -two  years  ago  tho  firm  with  which  he  was  con- 
nected had  a  lawsuit  with  regard  to  a  pollution  they 
sent   down,   imd   which   was  aaid   to   bo   doing  great 
darnagu.  Thf.y  lost  thw  caso^  but  they  gained  mucb  more 
than  it  cost  them  from  h^win^  no  more  pollution  of  the 
samu  kind  from  thoi»  abovot  m  ffic^t,  it  was  stopped  in  a 
day,  ahowing  th^t  any  legtsbition  preventing  pollution 
might  very  renilily   bo   carried   out.      About  eighteen 
yearH  ago  he  commenced  ketiping  his  own  pollution  out 
of  the  atream,    but    he  Wits   immediately  served    with 
a    notice  from   the  legal  adviser   of  his    landlord  to 
refrain    from   any    such    attempts,    fis    It    was     en- 
daoi^mng    hU    water    rights    and    privileges,      Tho 
landlord  claimed  to    foul  thi^  stream,   and  in  his  leaao 
Ihoro  was  a  clnu^o  of  surrender  if  thoae  rights  we(re  en- 
danger ed.     Thid    «ihowed  the  ncceaaity   for  legiabltio& 
before  means  could  be  used  for  keeping  pollutions  out  of 
tho  rivers.     Agbio,  tbii  water  generally  camo  down  to 
bis  works  quito  black  to  the  amount  of  between  two  and 
three  milliumi  of  gallona  daily  ;  and  from  oi^reful  experi' 
meuts  he  hnd  asct^rtained  that  one  part  of  this  black  dye 
water  would  mako  10,000  parts  aunt  for  his  use,  so  that 
one  part  htnng  put  in  by  a  pnraon  above  him  compelled 
him  to  |mrify)  0,000  parts  of  wiiter^  yet  from  a  letter 
which  he  held  in  hia  hand  it  appeared  that  the  manuftic* 
turcr  above  eotild  keep  that  black  dye  out  of  thu  wattjr 
with  the  greatest  ease,  and  at  a  merely  nominal  coat^  in 
fact,  he  believed  it  oould  be  done  with  a  profit.  LegisU* 
tion*  therefore,  in  such  a  case  would  only  give  fair  play 
to  all  munufii^'tureri  or  polluters  of  waters   Again,  on  the 
stream  abovo  him  there  were  large  works  in  course  of 
vrcction,  which  must  of  necessity  foiil  the  water,  md 
from  the  abt^oce  of  any  law  upon  the  subject  those  who 
were  erecting  those  works  did  not  know  what  to  do« 
They  put  them  up  at  hap^haz  trd,  subject  to  prosecution 
if  they  fouled  the  water,  and  ho  had  no  hesitotion  in  say- 
ing tb^t  it  would  take  from  3  to  7  per  cent,  on  the  out- 
lay on  that  phint  to  sottle  their  legal  rights^  but  ho  wid 


llto*«iid-  lj%.iu  ih^  hqtuds  before  the   ^t^nally  satiafiod  tbst  with  proper  kgiaktion  on  the  sub- 
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ject  only  ahalf  per  oent  would  be  required  to  enable  them 
to  keep  all  fool  matters  out  of  the  stream,  and  thas  avoid 
doing  any  mischief  to  every  one  between  themselves  and 
the  sea. 

Sir  Bobert  Torrens,  who  represented  the  Ck>nservator8 
of  the  River  Dart,  said  the  speoial  grievance  in  the  dis- 
trict from  which  he  came  arose  from  the  constant  start- 
ing of  small  mines,  nine-tenths  of  which  were  got  up 
simply  for  stock-jobbing  purposes,  not  really  for  mining. 
The  speculators  in  these  schemes  set  up  works  merely  to 
sell  the  mines,  and  the  earth  washed  oat  from  the 
crushed  ores  was  allowed  to  flow  into  the  rivers  in  all 
directions.  The  law  enabled  the  Conservators  to  inter- 
fere and  stop  that  process  if  they  could  show  that  this 
earthy  matter  actually  poisoned  the  fish,  but  they  were 
utterly  powerless  to  check  it,  if,  as  was  generally  the 
case,  it  did  not  poison  the  fish,  but  simply  deterred  the 
salmon  frx>m  coming  up  the  rivers,  and  spoiled  the 

Elng  beds  by  depositing  mud  where  nature  had 
sand  and  gravel,  on  which  alone  salmon  would 
t  their  ova.    The  question  then  Hrose,  what  means 
could  be  suggested  for  remedying  this  grievance.     It 
appeared  to  him  very  simple,  and  they  had  practical 
proof  of  their  efficiency.  In  the  Black  Forest  of  Ghermany, 
where  mining  of  various  kinds  was  carried  on,  before  the 
water  used  in  washing  ores  was  allowed  to  return  into 
the  stream,  it  had  to  be  passed  through  settling  tanks, 
in   which   all   the   mud  was  deposited.     The   water 
flowed    through    furze    bushes    and   things   of  that 
kind,  very  inexpensive,  and  the   deposit  was  cleared 
out    periodically    when     the     tanks     got    too    full. 
In  almost  aU  the  cases  he  had  in  his  mind  in  Devon- 
shire,   such    tanks    might    be    put    up    at    a    very 
trifling  cost  indeed.     The   managing   engineer  of   a 
mine   above   Ashburton,   on  the  Kiver  Dart,    stated 
that  for  £150  he  could  put  up  a  tank  of  that  kind,  but 
he  demanded   that  the  Conservators  should  pay  the 
cost.     Inasmuch,  however,  as   they  would  have   no 
guarantee   that    it    would    be    erected,    or    that   the 
speculators  might  not  cease  to  use  it  if    they  paid 
the  money,  of  course  it  could  not  be  done.    He  might 
mention  another  case  of  a  mine  which  had  been  tried 
once  or  twice,  and  had  been  shut  up,  having  scarcely 
any  minerals  in  it,  but  it  had  lately  been  opened  again 
in  another  name  in  order  to  delude  the  public;    the 
water  which  had  lodged  in  it  for  years  was  pumped  out, 
and  the  consequence  was  that  it  killed  all  the  fish  in 
the  stream  that  flowed  through  Ashburton.    Another 
mine  had  been  started  close  to  his  own  place,  when  the 
stream,  which  had  been  beautifully  clear,  assumed  the 
appearance  of  red  ink.    Unfortunately  the  law  was  so 
doubtful,  and  the  machinery  so  costly,  as  practiccilly  to 
prohibit  the  Conservators  taking  any  steps  to  remedy 
this  grievance.  He  concurred  in  what  had  fallen  from  a 
preceding  speaker,  that  it  would  not  be  well  to  attempt  a 
very  large  measure  of  relief  until  public  opinion  was 
lufficiently  aroused  upon  the  subject,  but  if  a  moderate 
measure  were  proposed  it  might  perhaps  be  carried,  such 
for  instance,  as  one  which  would  compel  any  parties 
starting  a  mine  to  deposit  £500  or  £1,000  as  a  guarantee 
that  before  turning  the  water  into  the  stream  they  would 
cause  it  to  be  filtered  and  purified.      This  was  a  most 
vital  question  afiecting  tbe  whole  population,  though 
unhappilva  very  small  portion  indeed  of  that  population 
was  at  all  alive  to  its  importance.     On  the  other  hand 
there  was  a  very  compact  and  powerful  body  interested, 
or  imagining  themselves  interested  in  opposing  any  such 
effort  as  tiiey  were  assembled  to  discuss,  and  he  should 
like  to  see  subscriptions  got  up  for  the  purpose  of 
circulating  information  on  the  subject,  and  so  instruct- 
ing the  public  mind,  for  until  that  was  done  he  believed 
it  would  be  utterly  hopeless  for  any  private  member, 
and  almost  for  any  Gk>vemment^  to  attempt  to  carr^  a 
mprehensive  measure  in  the  face  of  the  manufacturing 
and  mining  interests  in  the  House  of  Commons.      He 
had  stood  three  contested  elections,  and  had  never  been 
questioned  on  the  subject,  nor  did  he  remember  any  case 


in  which  a  candidate  had  been  required  to  state  what  lie 
would  do  on  this  most  important  question.  He,  there- 
fore, thought  the  first  necessity  was  to  create  such  s 
pressure  of  public  opinion  as  would  lead  to  something 
being  done  at  the  next  election  to  promote  efficient 
legiuation. 

Sir  John  Hurray  desired  to  make  a  few  remsibon 
some  of  the  rivers  in  which  he  was  deeply  interested. 
He  would  first  call  attention  to  asmall  stresm  celled  the 
Sherborne,  not  fir  from  Coventry,  known  in  yeaispsit 
as  one  of  Uie  dirtiest  and  foulest  streams  in  the  kiagdom. 
The  sewage  of  Coventry  ran  into  it,  butsincethishsdbeeo 
treated  in  tanks,  which  had  been  built  for  the  defecstkm 
of  tho  sewage,  it  had  a  very  difiierent  appesnnoe. 
Formerly  for  two  miles  down  it  was  almost  imposriUe 
to  inhale  the  atmosphere  in  its  neighbourhood  withoat 
feeling  the  bad  effects,  and  as  for  fish  they  existed  bat  a 
very  short  time  in  it  How  they  got  into  the  stream 
nollody  knew,  but  probably  they  were  brought  in  fro© 
oUier  quarters  at  times  of  fiood.  Matters  were  very 
different  now,  for  he  had  letters  in  his  possession  from 
genUemen  residing  on  the  banks,  stating  that  the  water 
was  exceedingly  pure,  and  that  the  fish  were  rapidly  in- 
creasing in  numbers.  Now,  if  a  simple  process  such  u 
that  adopted  at  CovenlTy— the  use  of  sulphate  oi 
alumina  in  conjunction  with  lime — was  so  successful  in 
treating  the  sewage  of  a  town  of  40,000  inhabitants,  th« 
daily  sewage  being  two  millions  of  gallons,  he  thought 
every  town  and  village  might  be  required  to  adoj^ 
similar  means,  and  he  understood  that  this  methw 
yielded  an  effluent  whose  purity  was  above  the  requireii 
standard.  This  question  was  one  of  vital  consequence  ti 
the  inhabitants  of  the  whole  of  Qreat  Britain.  The  fin 
consideration  was  certainly  sanitary,  the  object  being  tj 
obtain  pure  air  and  water;  the  seoond  was  agricultunl 
for  why  should  they  throw  away  a  valuable  manure  esti 
mated  to  be  worth  two  millions  per  annum  ?  and  th 
third,  which  came  home  more  to  himself  living  near  th 
banks  of  some  rivers  in  the  south  of  Scotland,  hi 
reference  to  the  question  of  fishing.  The  Tweed  Fisher 
Laws  had  lately  been  the  subject  of  investigation,  andi 
appeared  that  heavy  penalties,  and  even  imprisomncf 
had  been  inflicted  for  years  past  on  poor  fishermen  via 
killed  a  smolt  or  smdl  salmon,  yet  at  the  same  timecoi 
porations  on  the  banks  of  those  streams  were  allowed  1 
destroy  the  fish  with  impunity.  This  certainly  was  nt 
a  state  of  things  which  ought  be  allowed. 

Lieat.-Colonel  Alfred  Jones  said  the  matter  vhv 
had  struck  him  as  most  important  was  the  separation 
manufacturing  refuse,  and  its  ])urification  by  each  inc 
vidual  manufacturer  before  it  was  allowed  to  enl 
streams.  Each  man  paid  rates,  according  to  the  val 
of  his  property,  and  one  man  ought  not  to  pass  a  greai 
amount  of  impurity  into  the  stream  than  his  neighboi 
The  addition  of  this  refuse  complicated  the  question 
utilising  and  purifying  sewage,  whereas  it  would  hi 
simple  matter  for  each  manufacturer,  knowing  what 
had  to  look  forward  for  in  waste  water,  to  punfy  it,  i 
he  ought  to  be  obliged  to  do  so.  As  in  the  case  of  1 
alkali  works,  he  bebeved  it  would  be  found  to  the  mai 
facturer*s  own  advantage. 

The  Chairman  said  these  observations  would  oo 
more  properly  when  discussing  the  second  part  of 
subject. 

Major-Oeneral  Synge  said  that  since  he  came  into 
room  the  question  had  occurred  to  his  mind  why  S 
body  objected  to  the  pollution  of  rivers,  and  why  1 
such  a  practice  come  into  such  universal  existence  I 
deserved  to  meet  with  the  unmitigated  reprobatid 
every  intelligent  being  living  near  a  stream.  But  n 
they  had  met  to  try  and  put  a  stop  to  what  migl 
any  moment  prove  the  most  desolating  plague  that 
afflicted  the  globe.  Then  what  position  did  they  1 
vidnally  occupy  so  long  as  they  contributed  to  the 
pagation  of  the  evil  P    The  reply  suggested  itself  U 
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|lllt  tfar  finJude  to  the  nhnttQ  of  anything  Wfti  the 

lof  tta  pft)p«ir  uae,  and  if  the  ohJg<^t3  for  whtch 

I  lifvn  to  miinkiiid  wQ.re  properly  appreciated ,  he 

lit  v^>alLl  U  iiupciaaiMe  for  two  perftons  to  atate^ 

Uti  an  mssembly  of  a,  similar  kind  to  the 

,  ti^  witer  WM  a  thing  whicht  umder  no  cir* 

OQflit  to  be  drunk,  and  that  the  proper 

J  |»  liji  vitih  ffT@xy  stream  waa  to  turn  yoor  hack 

|llittl  ttilEe  it  a  vdikk  ffir  the  graTent  abuBea.    If 

» tnt  proper  nae  of  water  waj  appreciated,  it 

IibI  U  t9ctmtiTy  to  devii^  any  elaborate  or  ficien- 

lli«  first  thing  to  b0  bom^  Iri  mind  was 

Lrtittftl  duty  of  ov^ry  man  to  him  self  und  to 

'■  <ar;   but  «^ondly,  thia    duty  muut  nJwnyi* 

in    M^anection     with    tho    po&iibility   of 

_^  jl  etl>  and    they    muit    therefore   conaider 

tilwuMlly  imposaibk  to  maintain  tho  parity 

Thmt  waa  miieh  to  be  auid  in  pcdlmtion  of 

I  iptetn,  aeetng  the  ekbotHte,  ingeuiouA,  and 

I  tDAchlnery  whioh    had  been   deviaed  for 

lipihik    He  bfiiie Ted,  however r  the  only  sound 

^ti^ovnc^  to  turning  eewago  into  rivers  was 

>  iBm&  y«&n  ago  in  Pune/i,  thoti^h  on  &  very 

InAjict,  nunely,  '*  Don't,"     Ho  dialiked  corn- 

ftSkfh.  f  .r  }n  thought  no  ma^n  had  h  right  lo  take 

roat  and  compel  him  to  do  any* 

-1^  <l^te  possible,  and  perhapa  a 

Ui)  Lj  j£ct  l^c]^  to  Ibje  Decaloj^e  and  say-^ 

Lm  muToerby  m6ictiag  on  your  neighbour 

i  ovleoQW  of  your  own  person,  you  shall 

Hiftwdljf  to  know  whether  your  linen  hiis 

IIb  popa  water*  or  wheth*>r  ©very  shirt  you 

ffetH  ha    Jl   aoarce    of   fresh   danger,   and 

jou  make  in  your  rootn  an  additional 

sing  your  neighbour.     He  should  simply 

►  inHtisd^     If  a  man  chose  to  do  anything  on 

it  sliould  not  injure  hia  nctlghbour- 

hofhdwtkifl  might  he  carried  out  wuro  em- 

I  of  the  propoi&b  which  bad  been  printiifd. 

fmm.%  on  this  wmple  baais  of  the  duty  of 

^aml  fioi  corruptiog  it,  and  then  went  on  to 

tpQlrmcthle  anaUers,  they  would  «ooa  arrive 

'  isvatilt. 

■511  said  that,  repiheatnting  the  Town 

'  stflf,  he  came  to  le©  if  he  could  obtain 

^£4rury  dark  subject  about  which  ho  wad 

~ltt*d  Ihin  hu  could  easily  describe.     [Is  sug* 

llbvy  bad  now  spent  suficient  time  in  dicKMia* 

'  aboat  wbich  there  waa  no  differofiee  of 

tf  tnlght  as  well  pass  to  the  ioocmd  head 

rh«y  had  discusaed  the  existing  evili  nd 

it  would  be  much  bettor  if  they   could 

Kmctiejt!  information  as  to  the  nature  of 

>  be  appliod. 

Bi,  F.B.S.,  suggested  that  it  would  have 

r  i  fc^ttrlh  subject  had  been  added  with  regard 

Ub^  to  be  proposed^  There  could  bs  no  doubt 

lidy  wa»ooc€aatiry  for  esListing  evils,  but  his 

lloW  tliftt  retn'!«ly  should  be  applied  so  &a 

'*  '  "  r  on  existing  classes,  more  especially 

QOoaideriDg    that    the    Society ^ 

_^„_  they  were  gntbered,  was  ostab- 

I  ^  1h#  prooelioii  of  ArU,  Manufactures,  and 

^K*.  tW  anbject  divided  itscU  into  two  heads, 

t^  polhitioni  caused  by  fiiicid  mAiters,  and 

mineral  mutterB,  tha  produce  of 

If  rivers  were  puriBod  to  tbtit 

L  isaU^rs  were  excluded  from  them,  it 

I  mate  simple  matter  to  deitl  with  the 

f  ftom  the  manufactories,  but  it  was  evi- 

t  though  it  miji^'ht  he  desirable  to  have 

-  toil  catabli«hod»  thj.*3e  testa  should  not  be 

I  nature  in  ^I  cjtaos,  but  that  some 

I  t^nli   bn  xUowed  b  resjpect  of  «£ertain 

vCKlctiea,  and  that  proviso  a  should  he 

I  vrilh  whom  it  wiu  a  m&ttor  of  almost 


absolute  impossibility  to  carry  out  tho  remedies  wWoh 
might    be    anggeated.      It   was    all  very  well   to    Say 
that     men     should     be    compelled    to    send    water  j 
into    a    river     in    a   state   of  purity,    which    should  j 
comply    with    certain    testa;      but    in     many 
where     the     works    were     situated     on    &     limited  ^ 
portion     of     ground,    or    on     particular    levels,    it 
became  almost   impossible  to  carry  on  any  purifying 
process  on  a  large  scale.      Suggestions  had  been  nuhdo  ^ 
for  a  tiaries  of  ponds,  or  cstch  pita,  but  how  on  earth  W>*1 
a  man,  Hmitea  in  his  ground,  to  adopt  that  system  Pi 
therefore,  any  measures  of  a  compulsory  nature  o^ght 
to  be  accompanied  by  special  provisions  enabling  a  man 
to  obtain  the  necesjiary  means  of  carrying  them  out.    If 
a  manufacturer  were    driven    into    adopting  a  larga 
syBtem  of  irrigation,  a  man  below  him  might  bring  an 
action  Against  him  for  diverting  the  stream ^  while  if  hal 
adopted  a  system  of  evaporation,  ha  was  liable  to  b* 
prosecuted  for  a  nuisance.      It  was  by  no  means  so 
oiiBple   a  process    thai  any  one  given  plan  would  ba 
applicable  to  all  circumstances,  and  though  he  agreed^ 
that  there  should  be  aome  fixed  atandurds,  they  sbonldl 
be  in  the  first  instance  of  the  mildest  character.     Thefff  J 
ought  to  be  variationfl  allowed  in  theaisa  of  partioulaffi 
trades  and  manufacturer,  with   liberty  to    the  publio 
authorities  to  abstain  from  calling  on   any  particular 
manufacturer  to  comply  with  them,  if  there  were  no 
sign  of  danger  repulling  to  the  stream  from  bis  works 
being  upon    it      It  waa   not  every  river   which  waa 
intended  to  bo  potable,  and  there  were  jilways  consider- 
able ditferences  Eirising  from  the  proportion  between  the 
volume  of  the  atroftm  and  of  that  whLh  flowed  into  it ;  thua 
a  drain  entry ing  10  gaUona  a  minute  into  a  large  river 
did  not  effect  any  material  mischief,  whilst  if  it  discharged 
into  a  small  atresm  it  would  seriously  Injure  the  purity 
of  the  water.      Tidal    rivers  again  stood    on  quito  a 
different  footing  to  others, 

Th«  Chairman  having  suggested  that  a  resoIutioE 
statiog  that  the  evjls  of  nver  pollution  were  recognised, 
and  that  some  Vgislation  on  tho  subject  waa  roquiredt 
should  bo  brought  forward, 

Sir  Jaseph  Heron  aaid  he  wotald  propose  a  resoluUoiit  i 
he  had  no  objection  to  throw  upon  the  Government  t' 
responBibility  of  findiug  out  what  legislation  i 
practicable,  aind  be  Ihuught  they  could  not  err  in  bring-^ 
ing  it  under  their  noUcc.  It  was  no  use  abusing  local 
author itieti  for  the  state  of  their  rivora  ao  long  as  they 
were  utterly  powerless  to  act  in  the  matter.  In  Man- 
chester, however,  he  believed  the  Irwell  was  in  a  better 
stato  when  it  passed  out  of  i^lanchcster  than  when  it  came 
in.  They  had  an  enormous  supply  of  water,  and  such  an 
immense  quantity  wont  into  the  sew  era  that  it  diluted 
the  sewage  to  such  a  large  extent,  aa  compared 
with  the  atftto  in  which  sewage  passed  into  the  river 
above,  as  to  considerably  improve  the  state  bf  the 
river,  lie  protested  against  the  abominable  system 
of  introducing  water-closets  into  every  town  and 
village,  and  turning  a)l  the  refuse  from  these  cloaets  into 
the  sowers.  He  considered  this  was  beginning  at  tho 
wrong  end,  though  unfortunately  the  Govomment  had, 
under  e^tain  influcnoeB,  coerced  local  bodies  into  the  in- 
troduction  of  this  system.  The  resolutign  he  had  to 
propose  was :  *'  That  this  meeting,  being  satisfied  that  it 
IS  nf^c^ssary  to  improve  the  foul  stAte  of  the  rivers  in  thia 
country,  and  that  legialation  on  the  subject  ia  requirod^ 
requests  the  Council  of  the  Society  of  Arts  to  urge  this 
neceaaity  on  the  attention  of  her  Jlfljeaij'a  Government 
by  deputation  or  otherwise."  He  did  not  think  it  would 
be  of  much  u&e,  as  suggested,  to  circulate  pamphleta^ 
whith  would  only  be  thrown  into  the  waste  paper  baaket, 
but  tbo  moment  the  Government  dealt  with  tho  subject, 
and  proposed  legislation,  the  attention  of  the  country 
would  be  drawn  to  it,  and  some  good  might  be  done. 

Bit  Jobn  Murray  seconded  the  r^olution,  which  waa 
at  onoe  carried  unanimously 
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Thd  Cliainnan  said  they  must  now  considAr  the  second 
branch  of  the  sabject,  namely,  ^'  Separation  of  f8E>cal 
matterSf  manofactorine  refuse,  and  house  drainage 
from  the  rainfall,"  and  he  would  first  call  upon  Capt. 
liemur,  who  had  made  some  important  experiments  at 
Amsterdam  and  other  towns  in  Holland,  to  address  the 
meeting. 

Capt  Liemnr  said  the  method  of  using  sewers  so  as 
to  carry  off  the  rainfall,  and  also  to  remore  the  fsdcal 
and  oUier  putrescible  matter,  was  without  doubt 
attended  with  many  serious  drawbacks.  That  matter 
was  yer^  often,  if  not  always,  the  carrier  of  organisms 
having  infectious  properties,  which  were  not  kept  in  the 
sewer,  but  were  apt  to  pollute  both  the  air  and  soil  of 
the  town.  The  air  was  polluted  from  ventilating  the 
sewer  itself,  and  escaped  at  every  rise  of  the  sewage  as 
affected  by  the  rainfall.  Whenever  it  rained  after 
several  days  of  dry  weather,  the  polluting  elements 
were  passed  through  the  pores  of  the  bnckwork  by 
simple  hydraulic  pressure,  and  when  this  subsoU 
water  rose,  a  stratum  of  air  equal  to  the  rise  of 
water  was  pushed  upwards,  carrying  these  infectious 
elements  with  it.  Hence,  so  long  as  infectious 
matter  was  oonveyed  by  means  of  water,  and  carried 
through  porous  conduits  which  were  in  contact  with  the 
atmosphere,  there  could  be  no  other  result,  but  that 
both  the  air  and  soil  became  contaminated  wiUi  the  seeds 
of  disease.  Many  sewage  engineers  thought  it  was  not 
unhealthy  to  live  in  towns  the  soil  of  which  was  polluted 
with  excrement,  and  hence  they  advocated  tiie  use  of 
rain-water  sewers  ventilated  as  muuh  as  possible.  He  did 
not  know  npon  what  hypothesis  they  based  their  theory, 
and  he  could  not  but  think  that  the  great  increase  of 
several  kinds  of  zjrmotic  diseases  in  towns  served  on  this 
principle  tended  very  little  to  support  it.  At  any  rate, 
Oontinental  authorities  on  sanitary  matters  were  of  a 
different  opinion;  they  insisted  on  the  conveyance  of 
an^  matter  which  might  carry  infection  through  con- 
dmts  from  which  the  escape  of  any  fluid  or  any  gas  was 
absolutely  impossible,  and  also  on  absolute  cessation  of 
all  fluctuation  in  the  level  of  tiie  subsoH  water. 
Hence  rain-water  sewers  should  not  act  as  drains 
for  waste  water,  and  f»cal  matters  and  household 
refuse  should  be  removed  separately  by  air- 
tight iron  pipes,  or  some  similar  contrivance.  This 
was  also  demanded  by  the  danger  created  outside 
towns,  namely,  the  pollution  produced  where  sewage 
was  discharged.  The  cleansing  of  sewage  by  pre- 
cipitation and  filtration  was  known  to  be  practically 
impossible;  nor  had  irrigation  upon  the  whole  been 
much  more  successful,  but  had  shown  itself  only  a 
serious  additional  expense,  besides  being  a  danger  to 
the  publip  health ;  hence  most  engineers  had  preferred 
recently  to  dischargs  sewage  into  the  sea  wherever 
there  was  a  chance  of  so  doing,  and  did  not  hesitate  to 
construct  miles  of  culverts  for  that  purpose,  rather 
than  involve  towns  in  the  troubles  and  lawsuits 
which  often  arose  in  connection  with  sewage  farm- 
ing. On  the  other  hand  there  was  no  technical 
or  financial  difficulty  in  the  separate  removal  of 
putrescible  matter,  or  any  danger  of  polluting  the 
air  or  soil  with  it.  This  had  been  proved  by  the  works 
constructed  by  himself.  They  consisted  ot  a  net- work 
of  hermetically  closed  iron  pipes  in  connection  with  a 
stationary  pumping  engine.  This  collected  the  con- 
tents of  both  privy-closets  and  kitchen  sinks,  the  motive 
power  being  air  instead  of  water.  This  system  did  not 
prevent  the  use  of  water-closets,  provided  tiiey  only  used 
water  enough  to  keep  the  basin  clean,  for  which, 
experience  snowed,  one  quu^  whs  sufficient  when  the 
closet  was  properly  constructed.  "Water-closets,  however, 
were  not  necessary  on  sanitary  or  aesthetic  grounds. 
Privy-closets  had  been  constructed  for  the  poorer  classes, 
in  which  no  water  was  employed  at  all,  and  they  ap- 
peared to  gjive  every  satisfaction,  and  it  was  certain  that 
the  offensive  matter  could  be  removed  without  tiie 
enormous  dilution,  which,  by  tiie  method   of  water 


carriage,  made  its  utilisation  for  funning  pur- 
poses almost  impossible.  The  matter  in  qaei* 
tion  could  be  transported  for  use  in  the  wet 
form  as  collected,  or  be  converted  into  a  dry  snhstsnoe 
by  evaporation  in  vacuum  pans.  In  the  first  esse 
its  value  to  ^e  farmer  was  8s.  6d.,  and  in  the  latter 
from  8s.  to  12s.  6d.  per  head  per  annum.  There  was  no 
other  method  by  which  tne  utilisation  of  sewsge 
could  become  profitable,  for  generally  speaking  the 
disposal  of  the  matter  was  as  much  an  expense  si  its 
removal,  and  hence  the  sewage  of  towns  involved  a  oon- 
siderable  increase  of  taxation,  which  led  to  an  ineresse 
of  house-rent,  and  resulted  in  a  crowding  together  of  the 
working  classes  in  still  smaller  rooms,  and  in  raising  the 
price  of  all  necessaries  of  life.  These  resultants,  how- 
ever, were  the  very  reverse  of  sanitary,  and  it  appeared 
very  questionable  if  the  sewage  works,  at  the  cost  of  the 
comfort  of  the  poor,  were  really  sanitary  improvements  at 
all.  The  separate  method  avoided  this  sort  of  danger;  it 
made  the  collection  and  disposal  of  putrescible  matters  a 
source  of  profit,  both  possible  and  practicable,  the  result 
being  that  atown could beseweredwithontpoUutingeither 
the  soil,  the  air,  or  the  stream,  and  without  increasing 
taxation.  This  could  never  be  effected  by  the  pail  system. 

The  BoT.  Hearj  Xonle  said  the  evils  of  poUutioB 
and  waste  were  the  necessary  results  of  the  daoly  aoco- 
mulatioh  of  putrehdng  and  putrefied  matter  in  drains, 
sewers,  and  cesspools ;  and  to  deal  with  such  intractable 
substances  en  massi  was  impossible.  This  serious  evil 
must  be  traced  and  dealt  vdih  in  detail,  which  by  the 
water  system  was  impracticable.  A  general  system, 
however,  of  earth-closets  was  perfectly  feasible,  and  to 
such  an  extent  that  the  cleansing  of  towns  and  villages 
would  in  man^  cases  be  not  a  matter  of  expense,  but 
of  positive  gain.  By  this  system  that  substance  was 
removed  from  the  drains  and  sewers  which  was  mo«t 
offensive,  and  which  presented  the  greatest  difficulty  to 
deal  with ;  and  thus  the  necessity  of  flushing  was  avoided, 
which  reduced  the  quantity  of  water  required  bv 
flve-sixths.  The  remaining  sixth  could  be  dealt  win 
quite  easily,  especially  if  slops  were  removed  from 
the  sink-water,  which  could  be  carried  off  by  smal 
drains.  The  contents  of  the  vaults  need  not  be  carried 
away  oftener  than  once  in  three  months,  and  iflhe  pro- 
duct were  only  worth  10s.  per  ton,  it  would,  from  a  town 
of  25,000  inhabitants,  prt>duce  a  revenue  of  £10,000 
per  annum.  The  rev.  gentleman  further  proceeded  to 
narrate  the  financial  resets  which  might  be  obtained  by 
the  application  of  sewage  to  garden  ground,  and  the 
geneiul  effects  produced  by  the  use  of  the  earth-closet 
system,  the  details  of  which  may  be  found  in  his  printed 
communication. 

Prof.  Wanklyn  wished  to  say  a  word  with  reference  tc 
the  question  of  standards.  The  flrst  speaker  had  stated 
that  '003  of  a  part  per  cent,  of  organic  nitrogen  was 
sufficient  to  condemn  an  effluent,  and  moreover  thai 
chemists  were  perfectly  able  to  determine  that  amount 
Now  he  wished  to  state  that  there  was  no  process  knowi 
to  chemists  by  which  the  organic  nitrogen  could  hi 
determined.  There  was  one  process  which  he  believej^ 
was  only  employed  by  one  chemist  of  eminence,  and  i1 
yielded  an  error  of  1,000  per  cent,  on  the  substance  oi 
which  it  was  applied,  which  was  perfectly  absurd.  Thui 
if  the  water  yielded  an  impurity  of  6*,  the  experimenta 
error  was  60  or  1,000  per  cent.  There  were,  however 
indirect  means  of  ascertaining  what  would  be  impliec 
by  three  parts  of  organic  nitrogen  per  100,000  parts  0 
water,  or  '003  per  cent.,  and  it  would  no  doubt  surpris 
some  gentlemen  to  be  informed  that  such  a  standart 
would  admit  the  foulest  sewage  in  the  country  into  anj 
river,  and  thus  any  legislation  which  would  enact  sua 
a  standard  would  license  the  passage  of  the  filthie^ 
impurities  into  our  streams.  He  was  not  in  fi&vour  b 
what  were  called  chemical  standards  to  be  applied  I 
effluents,  and  the  only  one  he  would  be  inclined  t 
adopt  would  be  transparency.    He  agreed  with  Genen 
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..loUcd  eaactmeBt  would  b©  to 
leaf  liquid  shotild  fiow  iQto  Ihe 

.  latro  ns'i  hf»  wa«  very  ioiry  that  Dr.  FraDk- 

the  HiTora  CommiMion,  was  n!>t 

,t  nee  to  the  nttack  mwile  upon  his 

W3i T  Jiuiir, siij,  he  would  ouly  aay  that  Mr* 

^i  ubmiiiOioPii  would  hare  been  moi^  BerTioe- 

*il  to  iba  Chemical  Society  than  to  nuch 

id  liiB  otHHTfAtioEia  were  addrensetd  to 
(9^«ui|fOKri  II  go,  in  Uie  pf«fteaco  of 
!io  luul  S0ver  yut  replied  Ut  Ui«iu< 
lAtham^    spa&kmg  as  &n    eiig:iuecir, 
M'jd ruble  ti>  Mjiarjile  iewage   mattera 
but  it  was  somp times  tt  questfdn 
whtsn  joti  e-'iiiie  to  applj*  it.     For 
itM  iitypic«d  town  one  of  those  in 
1  been  aowtred  on  the  ^pparato 
were  excluded,  what  with  the 
Lised  in  macajJuniiaiug  the  roads, 
It  RcctitI3ulat^id  upun  them  with 
-a<i>tj  of  the  lower  cdaiui&sof  the  popula* 
hw  »trA4't  door  nnd  throwing' out  the 
:'je  highway,  all  te tided  very 
'  r  linfiil  to  pri^dtjee  a  liquid 

..^u...m.j^  'ijcjtt  to  the  strongest  sewage 
witbt    On  that  ground,  »} though  this 
I  licefi   adopted  ia  two  such  towns  by 
'  — who  had  como  forward  as  tlio 
f  of  th®  nt'ighbourhood  to  aeabt 
'-  ill  flic  idtiea  with  regard  to 
-  nod  e  iHm  pie  to  other  liuid  - 
,1  aitfolut^y  necessary  ia  tnako 
fU'  rain  fill  sewen  and  the  sewora 
,  re  w.iBa  small  amount  of  rs  in  fall 
^UUim  miWBTBti,  oonneotion  might  be  mad^ 
'  inTt'i  tb^ other,  and  the  small  amount 
:b^  sewage  proper,  wheresa 
I  thtt  volumo  of  water  was 
NT  would  pass  away  to  the 
it.     There  were,  however, 
,  ,    I  y   flituatud,  aoch   as  those 
iry  board  Bf  who  had  nolbtTig  to 
'f  tb«  roadfl  or  thps  making  of 
iVjty  cjtrry  out  thfir  works 
I   bctn  done  by  Jiuthonties 
>n  qI  IwhI    boikT^la,     This 
Ix-r  ;il  uiutlf^rs  from  ramfsll 
'  ut  tbe  question ^  what  was 
lioptad  for  tho  collection  of  fincal 
wtra  to  be  piiased  into  the  sewers 
ather  way.    As  a  general  rnle^  he 
,  whsrui  there  was  an  abundance 
*t  system  would  idways  c&m* 
,  t4^(i&f  ^  because,    from    long    cx- 
'  ^iiiiuon,  it  had  been  ahown  by  the 
I  CtiRifminonen  that  from  the  Inquiries 
W  amount  of  polluting  mutter  cont ri- 
ms^ not  mattrially  in  exeeaa  of 
]xaxrj  middenetead  or  dry  system  was 
I  IedqV  that  in  som**  towns  whith  had 
*Jkm  system  of  collecting  fqjcal  matter 
Bomtai,  the    amount   collected   did   not 
tAc-eenth  of  the  whole  produced,  so 
I  mnxi  flail  ita   way  ultimtitely  Into  the 
1  also  this  adTantn^0»  that  where  you 
;  titio  towns  for  various  purp^aes,  tt 
VUa  of  for  tajrying  away  this  matter 
the   prfimi»eB»   for    that    was    ibe 
IB  a  sanitary   point    of    view;    and 
whatever     had     been     introdnced 
'  wciler  it  necessary  for  it  to  hn  kept 
"  *"**.     He  was  not  /^oing  to  say  there 
;  Ihft  »uth'cl<»iet  syst«uj>  for  he  had 
mauAmxy  authorititjs  to  adopt  it, 


and  thought  it  a  ver}'  valxjablo  appliance  in  8om6  pml^ ) 
tions*  Cnpt.  Liemur*s  sj'atcm  also  had  much  to  OOCi*  ' 
mend  it,  ai^d  it  was  certainly  far  prefonablo  to  that 
horrid  system  of  pFiils  which  was  now  atioptofl  in 
many  manufacturing  towns  in  Lancashiro;  to  cart^i 
such  diignsting  matter  tbr\>u^h  tho  habitations  of  thaJ 
people  was  an  abomination;  the  very  sight  of  the  proceM 
was  diftguating  to  anyoo»>,  more  egpeciidly  if  thfj  r*jtnovftl 
was  neglected  for  a  short  tim$.  The  positive  abomination 
of  the  apparatus  was  such,  and  the  interval  for  col- 
lection was  so  great,  that  an  scddental  visitor  to  xtk 
establishment  quite  put  out  tha  ordinary  oaleulatiOQi, 
and  rendered  what  might  be  otherwise  a  litUe  un* 
pleasant,  an  intokrabk  nuiaanoe.  Capt.  Lternur'i 
eyatem  had  thii  advantage,  that  it  collected  the  whola 
of  the  f^cal  matter,  but  did  not  depend  on  manual 
labour.  It  did  not  invado  the  pnvaey  of  the  dwellini 
being  effected  by  special  pumping  machinery,  and  cona 
quenUy  the  work  could  hc  performed  mnoh  mor 
A^ply.  With  regard  to  tho  Sewage  of  Manchester,  h 
belieTQd  the  anidysia  of  it,  taking  it  with  all  its  f« 
matter  kept  out  of  it^  was  more  foul  than  that  of  ma 
water-dostit  towns.  lie  knew  that  towns  had 
defltiic'ncies  to  contend  with,  but  ho  believed  the 
eepunition  of  fsDcal  matter  from  rainfall  was  of  greol 
importance,  and  ahould  be  insistod  upon  in  almost  CTflC^^ 
iniitauce. 

Mr.  Charlas  James  Wahab,  rof>arHrig  t<»  the  Nortk 
E§k,  a  small  river  in  Midlothian,  flaid  there  wore  nine 
paper  milk,  eonbdnuig  sixteen  pacer  moohmes,  situai  ^ 
upon  it,  and  consequently  i  Tery  lug o  amount  cif  , 
luted  water  was  discharged  into  the  rivBr.  The  etneam^ 
was  small,  only  conLaiuiug  below  the  paper  mills  3,a0d 
cubic  feet  a  minuto  in  the  aummer,  or  3 1 1  million  gal- 
lons in  a  day.  The  impurity  was  equal  to  I4%j  grains 
per  gallon,  or  total  equal  to  2 i^  tons  2  ewt-  dt*ily. 
Above  tho  mills  this  stream  contained  an  Impurity  of 
7t»  p&r  gallon,  which,  upun  tho  same  quantity  of  water^ 
would  amount  to  lo  ions  <S  cwt.,  so  that  the  added  im- 
purity in  passing  the  mills  amounted  to  13  tons  13  cwt. 
It  had  been  found,  however,  by  numerous  care  fully- oon- 
ducted  experiments,  that  only  G'4  grains  per  gallon  wece 
added  from  all  the  paper  luiUs,  so  that  there  remained  a 
quantity  of  7  tons  13  ewt.  from  other  causes.  Me  had 
only  to  add  that  this  stream  had  upon  its  banks,  beiidei 
these  paper  mills,  a  number  of  little  villages  and  gen- 
tlem(.^n'd  houem,  and  it  wns  his  opinion  that  a  great 
quantity  of  thifl  impurity,  which  was  unaccounted  for, 
arose  from  the  aowage  ot  thcst)  houses  and  villages,  Thil 
showed  the  great  importance*  of  treating  aewagc  in  a 
different  way  to  manufacturing  refuso.  It  had  alwayi 
appeared  to  him  ejctremcdy  hard  on  manufacturers  that 
they  should  be  obliged  to  purify  their  dlachargiis  and 
brought  into  Court  as  contaminators  of  rivfira,  while 
riparian  proprietora  and  the  agricultural  labour  cif  the 
oountry  were  evidently  to  bhime  to  almost  the  evna 
extent. 

Kr.  Charles  Eleock  thought  the  object  of  the  meeting 
should  be  practical,  and  that  it  wcnld  do  well  to  take 
into  con8ld«ration  the  quesUon  of  the  propriety  of  sepa- 
rating all  fm(^l  matter  and  manufacturing  refuse  from 
the  laiufall,  and,  if  possible,  to  decide  whether  it  wma 
desirable  or  not.  It  appeared  to  him  it  was  essential 
it  should  bo  done,  if  the  rivers  were  to  be  maintitined  ia 
that  degree  of  pnrity  which  they  ought  to  possess*  It 
wa«  said  that  the  amount  of  Impurity  added  to  riven 
from  water-closets  woa  Vi<ry  small,  and  this  was 
brought  forward  as  an  argument  why  excreta  of  this 
kind  should  he  allowed  lo  go  into  them.  But  if  it 
added  anything  to  the  already  existing  impurities  in 
the  sewage  proper  of  »  town,  it  appeared  cer- 
tain such  a  distihar^tj  ought  not  to  be  al&wed.  Th« 
next  question  was  as  to  the  most  suitable  means  by 
which  tho  ffct^al  matter  could  be  kept  out  of  fiOWCTe- 
There  was  no  dotibt  that  so  long  as  towns  existed,  iew^i^ 
must  exist,  but  thiit  froeal  mattere  ihonld  he  alb  wed  W 


so  into  them  n*a  mnt  mjin  would  lidmit.  No  one  need  go 
further  thun  Over  Dm  won  to  a©o  the  effect  of  a  little 
{sacol  matter  getting  into  a  sewers  for  nay  gentlennin 
who  daring  the  last  month  liftd  walked  Ihroagb  tbe 
i treats  and  happened  mndTQiientlv  to  get  over  one  of 
the  gratis gB  would  haTo  perceived  mnh  a  ttench^  as^  to 
tise  a  common  expression,  must  be  expetionced  to  lie 
appreciated.  What  then  could  be  done  to  get  rid  of 
the  night-soil  instead  of  passing  it  into  tho  fiowtits? 
The  J  bJB^  heard  a  retj  ele^nt  term  naed  for  the  reeep- 
tacle&p  as  Lhey  wetra  called  in  Mancheatert  in  which 
they  were  eolkctfid,  bat  wherever  the  system  of  collect- 
ing the  night  soil  in  pailfl,  whether  wooden  or  galvja- 
nised^  bad  been  introdncedf  it  invariably  tended  to  a 
dacTttate  in  the  death  rate  and  in  the  pruralence  of 
typhoid  fever,  which  wa6  a  most  important  iteTa 
to  take  into  consideration.  He  contended  uiidt:?r  proper 
arrangemeDbith^Bereceptades  were  not  objectionable,  ajid 
he  had  had  conaiderdble  exptirience  in  dealing  with 
them*  In  fact^  there  might  be  a  pile  of  them  in  the 
room  reaching  up  to  the  ceiltngi  and  no  one  would  be 
aware  of  it  if  his  eyes  were  iihnt.  It  had  not,  however, 
b^n  auilici^ntly  considered  that  night- soil  was  not  the 
tmlj  thing  to  be  got  rid  of.  Ther^  were  other  DUtsaneet 
in  towns  quite  as  gi'eat,  though  engineers  y  ears  ago,  not 
having  their  itttention  fiuffieiently  directed  to  the  matter, 
took  it  into  their  heads  that  getting  rid  of  the  night-soil 
WHS  the  one  thing  for  them  to  do,  and  consequently  the 
water-closet  isyBtem  was  invented,  thfvn  which  a  more 
ingenious  machmfry  couM  not  be  suggested  for  the 
introduction  of  poison  into  houses,  and  Aeta  of  Forlia- 
ment  were  brought  into  forne  to  compel  their  adoption. 
Happily  in  Manchester  there  w?is  a  diffetont  state  of 
things,  and  now  no  house  was  allowed  to  bo  hoilt  wbieh 
had  not  in  connection  with  it  at  least  one  ciptin  dry 
closet  oataide  the  honau.  It  would  be  found  on  inquiry 
that  the  refuse  from  houses,  streetg,  abattoirs,  jind  many 
othot  placM,  wns  quite  as  iDJtirions  m  the  night-soil 
nuisance,  although  it  did  not  make  itself  so  immediately 
ttppftrant  and  this  rpfuso  of  streets  and  houses  had  been 
fDOndf  when  properly  treated,  to  furnish  the  most 
(iffectUTil  moans  of  preventing  these  receptacles  becoming 
in  any  way  objectionable.  This  wa^  doniT'  by  simply  con- 
■verting  this  street  and  bouse  refuae  int«  the  most  power- 
ful deodorant  known,  viz..  chaiH^oal,  and  a  means  waa 
thus  provided  for  deodorising  the  foulest  collection  from 
tmf  cesspool,  aod  converting  it  into  a  sweet  and  whole^ 
«ome  mass* 

Mr,  Aldermtn  Taylor  (Rochdile)  having  heard  one 
or  two  depreciaLory  remarks  of  the  pall  system,  wished 
to  add  his  testimony  loit»  efficiency,  bdug  quite  satiaGod 
that  in  many  Yorkshire  and  Lancashire  towns  it  would 
be  imposaihla  to  remove  the  refuse  matter  without  some 
BUCih  system.  Many  gentlemen  spoke  of  it,  and  even 
wrote  about  it»  who  hud  never  seen  it  in  operation,  or 
tested  it  in  any  way,  and  whose  statements  therefore 
were  obviously  of  no  value.  The  manufaeturfl  of  niq:ht 
ioil  into  mnnure  had  hetin  spoken  of  as  desiraM>' ,  i'.  htid 
been  adopted  at  Rochdale  some  years,  and  thr^y  wuuld 
shortly  he  able  to  prove,  not  only  that  it  was  desirable, 
but  also  profitable.  When  that  waa  the  caao  ho  thought 
it  waa  a  very  sexioua  matter  for  all  towns  to  consider, 
heeauae  many  of  them  were  short  of  a  Rood  water 
iUpply  ;^  and  it  would  therefora  be  rery  deairable  to 
avotdusing  water,  if  not  abso  lately  necessary,  for  carrying 
away  the  refnae  fsaoal  matter,  as  it  was  stip posed,  in  the 
ohenpeat  way.  He  however  believed  that  that  bo  called 
oheapett  way  was  the  dearest  that  could  be  doviAed,  for 
you  not  only  spent  a  large  sum  in  water  but  diminished 
the  value  of  the  manure  amsxtngly.  He  might  say  also 
that  ho  was  a  strong  advocate  for  irrigation,  hut  the 
diffioulty  they  had  in  the  North  was  in  getting  land  at 
anything  like  a  reasonable  price.  Unfortunately  the 
landowners  tried  to  put  upon  them  a  kind  of  bkek  mail, 
asd  they  were  obliged  to  give  three  or  four  times  it^ 


Vt,  Adam  Scatt  dcE^ired  to  4K}rrect 
conception  arising  from  what  Mr. 
regard  to  Captain  Liemui's  system. 
thmk  that  that  system  only  effected 
ficcal  matter,  but  it  alio  removed  the  ] 
other  matter  which  wa»  quite  as  impa 
fatty  sedimentary  deposits  from  Idtchi 
were  practically  of  the  same  nature^  t' 
not  passed  through  the  human  body,  an^ 
not  so  far  on  the  road  to  putrefactiontj 
various  organic  matters  in  solution 
the  j^ftl  difficulty  in  the  sewage  qucatii 
detritus  which  found  ita  way  into  tho  st: 
of  a  very  similar  character,  " 
allow  any  of  that  mud  to  co 
he  could  easily  have  shown. 

The  Chairman  said 
matter  and  manufacturing 
a  most  important  ono^  but  as    there  j 
opinions  upon    it,  and  so  many  method 
the  meeting  would  probably  agree  with  1 
not  deeirable  to  pass  any  resolution  upon  ii 
thertjf ore  pass  to  the  considerrttion  of  thoj 
the  subject,  **  Methods  of  treiittng  water 
so  as  to  purify  it  before  discharging  into 
Mr,  C,  Bawsen  said  he  was  naturally 
in  ono  process  of  treating  sewage, 
being  the  mantiging  director  of  the  oom] 
advocating  the  advantages  of  his  own  i; 
be  sorry  to  say  a  word  against  any  o! 
tended    that   in   any   system   of    pr 
were  four  points  which  should  be  care! 
one,  that  the  elSuent  water  should  ho 
river;  second,  that  in   the  treatment 
proper  no  nuisance  whatever  should  be 
that  there  should  ho  no  chemical  used  ^ 
any  way  deteriorate  or  Unjure  the  man 
the  sewage,  for  when  they  consider^ 
with  which  fjirmers  collected  all  tho 
for  use  upon  their  fields,  it  was  rather 
the  science  of  England   that  at  the 
they  were  pouring  into  the  rivcra  a 
the  most  valuable  mannrial  material 
used.     Fourth,  and  this  was  perhaps  thai 
in  the  eyes  of  many  corporations!  thit 
produce  should  be  valuable  and  should 
crpensoof  treating  the  sewage,  HebdJei 
process  in  every  way  fulfilled  these  foB 
He  would  not  stay  to  explain  the  prOMi 
he  had  brought  forward  the  fcvidenoe 
officials  bearing  testimony  to  its   silc0 
points  he  had  mentioned.      His  cxperitil 
to  believe  that  thure  was  not  a  stnglei 
manufacture  or  dye  works  which  might  I 
sewer  and  be  treated  by  the  ABC  pra 
the   sewage  itselfj  and,  in  fact,  somet 
stituenta  actually  assisted  the  precipitate 
the  sewage  came  down  charged  with  moi 
dy^a,  yet  after  being  treated  by  the  A  3 
efflu&nt  water  formed  a  beautifully  clesj 
from  the  end  of  the  works,  which  astoU 
who  eaw  it, 

Mr.  Charles  Jones  said  ho  had  intei 
remark  or  two  on  the  separate  system  of 
would  only  add,  with  rtjference  to  that  p 
to  what  had  been  said  by  Mr,  Lathan^ 
that  the  Government  would  give  some  1 
tion,  Hiid  if  any  deputation  were  appoint 
would  suggest  that  the  Local  Govemmfl 
when  schemes  ore  suggested  to  themj « 
visability  of  recommending  the  separate 
would  thereby  strengthen  the  hands 
dealing  with  local  boards.  It  mu«t 
however,  that  they  had  to  do,  to  tk  grei 
water  crtn  iage  at  present  in  existeil' 


natural  value  for  any  land  to  be  used  for  such  purpoisi,  J  were  already  established  to  the  niim' 
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iQjr  mult  be  dealt  wiLh«  tnd  the  p7itici{>]6  on 

Xio  work  woA  to  gDt  lid  of  the  Duis&nce 

iblcooit.  There f oru.  whUatbeyhftd  every 

I   R  1^    NT^.f    TTi,,ny  other  aystema,  he 

'M  thq  qaostiott  prac- 

lion  of  ex[>OQSe,    Kow^ 

i  lUi*i  luiitj  wvi^  the  ftimpltsst,  beat,  and 

Hi  of  daaliruj  with  thU  queation.     Ho 

'  na  at  Eiliag  fuf  mnuy  years,  and 

tdy   nueceiiifiil.     Thi«  might  bo 

thjit  they  were  ne^t  door  to  the 

itmed,  who  had  never  attempted 

u     Ilti  th^f^fore   aui^geited  tht^t 

Mhi'uidW  tried  by  municipaliticui  and  other 

Worm    pntiini^    their    coctstituenta    to  the 

nMRTii'  I    by  mAny  aystomB   which 

Moff  Ho  firmly    believed   in 

^^'^  'i-  '  .^... „..,..  4  the  U£a  of  lime  in  conjunc- 

u«(i  in  thua  treating  the  Be  wage  you 

^  mh  WHS  ohnoxious^  and  obtain^  the 

wikiii  wit  most  Taluuble  to  the  agricultamt, 

thf^n  (h  witb  ft  minimum  of  land  for  turning 

Whlfit  upon*  and  the  Und  ao  used  ocoasieDed 

hAtC'Vcr.  tbongb  it  would  prod  ace  moat 

*T-  thought  if  they  waited  until  oarth- 

vyttum  were  adopt'^d  throughout 

1  havfi  to  wait  a  looo;  time,  and 

iity  Government  would  urge  the 

heoae.     As  to  the  diaposid  of  the 

precipitation  of  aewt^e  by  raeanji 

iA  bad  been  atiggi^sted  for  diapoa- 

*i-.. ;  not  time  to  describe^  hut  would 

be  dtalt  with,  and  without  difl&calty. 

with   it  at   Ealing   and   in  othtjr 

vmji,  and  in  avery  town  the  treatment 

pan  the  cucumatanc&a  of  the  town  and 

ioilf  whether  it  were  qlay  or  ISght  knd* 

|ilf»,T.C.,  fmid  General  Srott  had  fallen  into  a 

)ij:ht  would  increase  tho  fear 

A  with  regajd  to  tho  applica- 

...  ..^d  atiitod  that  every  ecuentifio 

1  tbo  question  aaid  that  lewago 

purified   eiccepi   by  paaiiing    it 

a  a  concentrated  manner  or  by 

.in.     He  had  been  employed  by 

Birmingham  I  jointly    with    Mr* 

%    BcheiDc,    the    BiU    f«:)r    which 

eul,    and    therefore  he    not    cinly   knew 

ctTCtUDstancea.  but  what  he  waa  now 

stated  publicly  by  the  chairman  of  the 

Committee  of  the  Corporation,  and  had 

in  nil  Birmingham  newspapers.     Fajlia- 

tt  ciut  the  Bill  because  it  waa  a  bad 

tli«y  Tefused  to  BanoHon  the  principle, 

tbo  ^l&Qt  Committee  for  fifteen 

iqmx  gain^M  per  minute ;  it  was  op- 

»U  A^  he  woa  afraid  to  i!LFiy  how 

^dctora,  chemists,  and   ao  forth  wore 

■»   Th»    QiMiing    atatem^^nt    of  the  opposing 

«!■  I«nli1«  to  luten  to,  hnt  unfortunately  it 

tKat  they  kad  not  understood    what    the 

It  m  l&at  alter   fifteen  days'  fighting  they 

■tt^Pft'i   one  witness  in  their    favour    and 

MIL  Ooiuequently  the  preamble  was  pna^ed, 

Hiaiit-,  U]«  chairman,  etattd  that  the  Com* 

■li  iLf    Bill    nnanimoqaly.     The   principal 

fiir  Chajlw*  Adderley  and  Sir  Bobert 

iMiDg  Bolfily  on  financi'tl  gronnda, 

tileed  £70,000  for  the  piec«  of  bind 

whidi  waa  aei^enil  mik<s  £cN:)m  his 

of  outlying  ^«Ida  in  no  way  con* 

«Bid«itial  property.    The  Corporation 

_         of  aetttiag  with  Mm,  but  bo  (Mr. 

U  SU  lMg»^  them  not  to  do  anything  of 

i  flurioSE  10  paaa  the  BiU  through  Oom- 

tlho  price  reduced  by  £20,000,  Accord- 

t  Hill  Iml  pa^md  throng  h  UouiDCLittee^  bir 


i  eul, 


IhB 


iMm. 


Cbarlea  Adderley  offered  to  take  £50.000>  hut  the  Cor- 
poration botng  perhaps  a  little  ©la tod  would  only  | ' 
£46,500,  the  price  their  valuer  had  pnt  upon  it,  ._ 
therefore  Sir  Gharleti  Adder  ley  oppoaed  it  in  an  uncon- 
stitutional manner,  and  the  BiU  was  ultimately  thrown 
out. 

The  Cbairmau  ^suggested  that  these  details  hardly 
boro  up  an  the  stibj^ct  at  discusjiion* 

Mr.  Hope  said  he  wished  to  prevent  towng  being 
frightened  out  ef  applying  to  Parliament  for  land  for 
the  purpose  of  entirely  purifying  their  sewage.  The 
msG  of  Rochdale  had  already  been  mentioned  by  Mr, 
Atd€frman  Tti^Iur.  H^  was  a  witness  in  that  esM, 
thijugh  the  scheme  waa  not  prepttied  by  himself,  and  It 
waa  throwti  out  bEjcausa  the  plana  were  defeelive,  not 
aj  regards  the  application  of  sewage  to  land,  but  as  to 
the  tjonveyance  of  the  sewage  from  the  town,  tho 
engineer  having  omitted  to  asi:ertain  the  nature  of  the 
subsoil  through  which  ho  proponed  to  take  hie  sewage. 
With,  regard  to  London,  ho  {Mr»  Hope)  applied  for  an 
Act  of  Parliament  in  Wi5  for  dialing  with  the  sawoge 
of  London,  and  he  ht;ld  in  his  hand  a  report  of  tho 
Seli^3ct  Committee  appointed  to  examine  the  Bill.  That 
committee  had  before  them  ;m  immense  body  of  evidence, 
and  they  concluded  by  flaying  upon  this  evidence, 
*'  Your  oommittee  are  of  opinion  that  tho  scheme 
which  baa  been  submitted  to  them  ia  a  usefal 
and  profitahla  mo<ie  of  applying  the  aewage  of  the 
northern  portion  of  the  metropcdis,  and  they  have  no 
reason  to  auppoae  that  any  more  useful  or  profitable 
aoheme  could  be  davised."  The  Bill  waa  fiercely 
oppoaed  by  the  Corporation,  but,  notwithstanding  that, 
the  oommittee  reported  aa  he  bad  already  stated,  and 
he  ventured  to  say  that  so  strong  a  report  had  never  before 
been  made  by  a  Parliamentflry  Committee.  Ho  ventured 
to  submit  that  ought  to  be  taken  aa  a  proof  that  the 
application  of  aewago  to  bnd  waa  the  most  useful  and 
profitable  means  of  dispoaing  of  it.  As  he  saw  Hr^ 
Smee  present,  he  desired  to  say  one  word  as  to  the 
wholeagmeneas  of  sewage  milk.  If  he  would  eom© 
down  to  his  farm  at  Horn  ford  he  won!d  see  an  animal 
only  eight  months  old  fed  eicluaivtdy  on  sewage  milk, 
which  had  for  the  Kret  six  montha  twenty  gallons  a  day, 
quite  enough  to  poison  anything,  if  it  were  injurioui, 
and  it  WRS  now  the  si^e  of  an  animal  twelve  or  fifteen 
months  old.  That  very  dj^y  be  bad  had  a  bullock 
alaughtored  which  had  been  fed  for  a  long  on  sewjtge 
grown  produce,  and  fiittaned  in  three  montlis  excluflively 
on  eimilar  food*  The  reanlt  was  that  he  weighed 
102  ^toue  of  U  lbs.  mth. 

Mr.  A.  M,  Fowler  (Salford),  aald  it  seemed  to 
him  that  the  arguments  had  been  fdl  on  one  i^ide,  for 
not  one  word  had  been  said  in  farour  of  the  manufn^- 
turoTw,  though  it  would  be  a  very  serious  question  indeed 
for  them  if  their  intoresta  were  not  carefully  watch<»d<K 
In  the  case  of  the  River  Aire,  at  Leeds,  there  were  very 
many  large  manufnctorieB  upon  it  above  the  town,  and 
ho  remembered  very  well  when  tho  qneation  was  agitated 
there,  the  great  mill  owners  got  up  a  meeting  at  once, 
and  formed  themaelves  into  a  deputation  to  wait  upon 
the  Home  Secretary'*  If  any  stringent  or  arbitrary 
meaaures  were  put  in  forca  to  purify  this  river,  no 
doubt  the  same  course  would  be  pursued,  and  oppodtion 
wonlfl  be  ancountOTed,  The  question  wtis  not  whether 
purification  could  be  accompliahed  —  for  there  warn 
acvernl  methoda  of  doing  it— it  was  simply  a  question  of 
exi>eii3P,  and  therefore,  if  the  A  B  C  process  eould  be 
worked  so  economically  as  bad  been  stated,  in  a  town 
like  Leeds  or  Manchester,  he  thought  it  might  be  very 
usefully  imtroduced  in  towns  where  they  were  lO 
sitciiited  that  land  could  not  be  obtained <  fio  hid  had 
fiih  living  in  this  eiflucnt  water  several  weeks  by 
the  aide  of  a  globe  containing  water  supplied  by  the 
town,  and  strange  to  say  the  fiat  in  this  kttor  globe 
died  two  dayd  before  they  did  in  the  effluent  water  from 
tha  sewage.    Ha  had  not  the  slighteat  interest  in  this 


proceu,  either  directlj  or  iudiiectl^.  It  m  happened 
IhAt  in  the  neighlsourlLOod  of  Leedi  and  Mtinc^heiteri 
thera  wero  two  wealtLy  navigation  oomp&niea,  the  Aire 
and  Ca]  d«rr  Nat  i^BtJDD ,  aD  d  tha  Bridge  wa.%Br  Canal .  The 
Aire  and  Caldcr  Narigation  Cc^mpanj'wo^the  cufltodiana 
of  the  riTer  throughout  its  whole  wat<*t"  ahed,  and  vould 
not  allow  a  manufactory  or  anything  else  to  abatract  one 
drop  of  water  from  th©  river  without  returning  it  again. 
Therefore  if  a  niiinQfaoturer  took  a  quantity  of  water,  he 
CK>uId  not  turn  it  into  the  B«wera,  where  it  wonid  paaa 
down  to  the  aewafi^e  worka  and  be  deodorieed,  but  muat 
tarn  it  hack  mto  the  riv^eff  m  that  the  river  by  such  an 
operation  hecame  fonler  than  hefore.  Aa  Hit  Joseph 
Heron  had  laid  with  regard  to  the  IrweU,  it  was  worse 
above  the  town  than  it  was  below  it,  becayse  the  niann* 
facturora  turned  their  refuae  into  the  atream, 

Mr,W.  C,  Billar  feared  that  the  unanimity  with  which 
the  meeting  bad  received  the  first  proposition  as  to  the 
evila  exicrting,  and  the  necessity  for  aremedy,  would  not  be 
found  when  they  discussed  the  procea&oa  which  ought  to 
be  adopted^  nor  did  he  think  a  room  of  that  kind  waa  the 
placts  where  the  owners  of  any  parLiciiIair  process  should 
advocate  their  ideas.  The  real  judges  of  Ibis  matter 
were  the  town  council}  or  aanitary  authority ea,  in  whose 
hand  a  was  vested  the  solution  of  thia  problem.  In  days 
gone  by  it  waa  said  that  the  problem  wa^  veij  diffi- 
cult, because  tb^re  was  no  known  prouess  by  which  you 
could  get  out  of  the  difficulty.  Now,  on  tb«  other  hand, 
they  were  told  that  so  far  from  there  being  no  process^ 
there  were  ao  many  that  positively  they  could  not  make 
tip  their  minds  whieh  to  ehooae.  lie  waa  much  intereated 
in  oneprocesi,  but  at  the  aame  time,  if  a  hotter  one  could 
he  ahowm,  he  ihotiM  be  th«  last  to  lament  it.  Ilia  object 
was  to  see  the  rivers  elcar,  and  the  wealth  Utilised  which 
now  waa  woated*  On^  of  the  groat  dif&cultiea  they  hnd 
had  to  contend  against  was  the  apathy  of  town  councils. 
A  ^reat  deal  was  said  about  the  expense  of  this  proeeea 
and  of  that,  but  thej  n&ver  calculated  the  expense  of 
not  doing  it.  It  was  aa  in  the  case  of  railway  accidenta, 
they  never  could  get  director  a  to  avoid  them  until  the 
damages  ^iven  by  juries  brought  them  to  reason  ]  and  if 
a  calculation  were  made  of  the  slckueaa  and  death  which 
arose  from  polluted  water^  the  responsibility  would  be 
so  heavy  that  public  opinion  would  be  brought  to  bearj 
and  municipalities  would  be  compelled  to  adopt  some  pro* 
cesa  or  other  tj  prevent  pollution.  A  good  deal  had  beon 
aud  as  to  the  adviajjibility  ef  tioparating  refuse  and  frejcal 
matter  from  sewage,  hut  as  he  viewed  it  the  problem 
was  given — sewage  contaioing  this  matter,  how  waa  it 
to  he  treated  F  There  were  plenty  of  proeeaaes,  and  ho 
trusted  aome  legislation  would  soon  be  initiated  by  which 
the  matter  would  no  longer  be  allowed  to  reat  in  abey- 
ar,ce*  Some  of  his  friends  had  been  willing  to  hear 
the  wholt*  expense,  if  towns  would  only  allow  Uieir 
sewage  to  be  treated  so  aa  to  demonstrate  the  practica- 
bility of  the  process*  This  was  not  a  question  in  which 
personal  interest  should  bo  allowed  to  come  into  play ; 
there  ought  to  he  some  impartial  tribunal  appointed  to 
■ay  what  ought  to  he  done. 

Ht.  Alfred  8mee,  F.E,,3.,  said  became  to  the  meetmg  to 
loam  and  not  to  tracb,  hut  in  consequence  of  some  amount 
of  niisundcratanding:  which  appeared  to  cjdst  as  to  his 
views,  and  from  what  Mr.  Hopa  had  said,  he  felt  bound 
to  say  a  few  words.  Ee  agreed  with  him  that  sewage 
must  ultimately  he  deansod  in  the  earth  and  that  thoy 
n^wer  could  ^et  water,  which  once  bad  been  aewagc,  fit 
to  tgain  go  into  a  stream  without  filtration  through  the 
ground.      11  any    ex  peri  mentors    stated    that    they    eo 

Suriflcd  the  wuter  that  they  could  recommend  it  to  bo 
_  rank,  but  there  was  no  town  in  England  whefe  the 
inhabitants  puniped  back  their  sewage  after  th«y  had 
puiified  it  into  tln^ir  own  water  tanks.  Only  the  dher 
day,  when  at  the  Wallington  Station,  he  asked  what  the 
state  of  the  water  was,  when  he  was  informed  it  was 
quite  unfit  to  drink,  that  It  bad  filtered  through  from 
the  sewage  irrigation  ground.    Although  that  was  badly 


done  he  believed  that  sewage  might, 
be  so  cleansed  by  pasefng  throttgh  or  <jt 
should  be  perfectly  fit  to  a^ain 
bow  was  it  done  ?    It  was  put  oa^  th 
destroyed  the  roots,  and  the  engine! 
graaa  was  the  best  cleanser.    Unduii] 
waa  in  precisely  the  same  podtion  aa 
would  bo,  every  blade  of  grass  heinsf  ( 
and  every  blade  wrapped  round  wim 
this  was  given  to  the  cows.    The  ai 
when  sewage  grass  waa  dried  and  mai 
any  one  would  take  hay  made  from  s< 
rub  it  he  would  find  the  nauseon^  fil' 
upon  it.    As  an  impartial  ohsorver, 
ments    made  at  his    own    e 
was  able  to  say  that  sewage 
decay,  and  ho  did  not  believe  it 
when  covered  with  foecal  matter 
common  aenae  dictated  that  sueh 
for  cattle,  though  no  doubt  cows  had 
food  to  such  an  extent  that  the  man  wl 
in  India  kept  bis  cowa  carefully  tied 
tbey  should  not  eat  human  ordure, 
the  question  whether  aewago  grass 
had  published  experiments  of  hig  ~ 
did.    A  most  <^  la  borate  set  of  exi 
ducted  at  his  farm  yard,  eTory  da;^ 
found  it  ff&ry  difficult  to  make  butter 
gometimea  a  change  took  place  in  t| 
the  milk,  and  the  caseiue  would  eomet 
milk  producad  in  this  way^  showing  tbj 
occurred  in  the  animal  economy,  if  co 
crementitiouB  and  not  on  pure  grass*    B 
not  care  for  the  cows,  but  he,  as  a  medi« 
for  human  heiugs,  and  when  he  sti 
grass  was  being  used  as  a  cleanser  foe 
water- cresses  which  ware  sent  to  Loni 
by  the  aristocracy,  were  iiscd  for  this  pi 
it  time  to  speak,  and  say  that  vegeti 
not  proper  things  to  use  as  scrubbing  1 
the  solid  matter  from  sewage^  thoug'l 
might  be  employed  with  advantage. 

The  £ev.  J.  C.  Clnttarbuclc  said  ho 
the  last  brangh  of  the  subject,  a»  to  thti 
the  non' separation  of  the  rainfall  from  I 
these  evils  having  come  much  under 
tion.  This  matter  certainly  appeareq 
most  gigantic  proportions^  with  rof<g 
which  was  situated  on  a  tidal  river, 
flux  and  reflux  of  the  tide  this  fti^cal 
preftt  portion  of  the  sower  water  d 
fttirrcd  up  by  every  tide,  and  oscill&ti 
forwards  in  the  Tbames  in  a  way 
would  believe.  Ho  had  also  tried  c 
with  regnrd  to  the  A  B  C  proeeM,  1 
which  he  came  being  that  the  diMculti 
were  so  great  that  it  would  be  almoat  £ 
he  applied  ^eneirally.  He  had  had  iyp{ 
ing  many  places  where  sewage  had ' 
had  come  to  the  concluaion  tbitit  wad 
cation  to  the  surface^  and  filtration 
stance  of  the  aoil,  thati  as  far  as  our  n 
wentj  purification  could  he  accomplii 
it  had  been  so  accomplished  by  Mr. 
likely  to  be  so  by  Mr  Bailey  Denton, 
though  he  hoped  that  gentleman 
much  the  area  to  which  he  applied  th» 

Hr.  Edward  Ball  said  th^re  secnned! 
of  forgf'tting   that    this    sewage  quail 
branch  of  the  p^rand  question  of  tna 
of  refuae,  and  it  would  be  imposiible  t 
fication  of  sewage,  whether  removed 
another,  unless  atreet  sweeping  waa 
better  than  it  was  in  any  town  in 
Paria,  daring  the   time  of  the  Empirt 
was  thoroughly  weU  attended  to,  and 
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itr  «f  ^  Biti»im  9f  stem  u  regArded 

>i9  tUntiiitod  the  compiirfttiTOlj  low  atate 

tK^iv.     Us  Imd  mmde  h  careful  compurlflon 

ily  oi  Pwii  and  London,  n    mattor  by  no 

mno  tJl«  e«in«U8  returns  tn  Frauc*^  were 

iin  Dirw  jeaxa,  and  bo  found  that  tho  mot- 

wu  verj  iliglitlT  abore  that  of  London, 

J  ladthy  metKJpoUft»    Tb©  Pari»  syflteiii 

It  tliw  aouae  refusG  iu   the  sttects,  and 

•jvtetn   of    atreet  cleaufiing-  being  nlao 

CcmlicQdtfd    that  it   would  h&   far    better 

foUoir  the  sam©  system,  Biid  to  remoTB  it 

'  iyHeai  of  street  cleansing:,  rather  than 

practically  done  in  and  about  oijr 

laQb  1  method  not  only  wonld  the  rato  of 

'  '  '  ipd>  hut  the  solution  of  the  towage 

"bi  feaderod  mnch  more  mmj.     One 

lo  keep   out  of  thd  s^jwera   that 

warn  deposited   in  the  atr&cta,  not 

refuse.      But   if    there    were 

of  itreet  cleansing,  a  great  deal  of 

into  the  pnwen  would  he  remoTdd  by 


I  ]|  m  wAft  : 


Xorfsn  (Lodge  Farm,  Barkbg)  said  he 

hsr  Hr.  Bmeif  take  t^xcepUon  to  the  evtlji 

,  «r|^  some  so  wage  fdrma^  though  he  waa 

I  Hiot  go  on  to  say  thnt  he  found  none  such 

I  toa  at  Barking,  whore  for  eight  years 

l^irith  tho  North  I*aadon  aowage.   They  had 

[Mii-nonU  for  tha  parpoao  of  throw- 

_  r  h^ld  in  soipeiitkn  b  y  the  Phospb  ato 

Bpany'i  procesa^  and   pouriug  the  effluent 

I  the  tarm^  the  result  lemg  that  they  grow 

,  Mr*  Smeo*a  attention  and  appro* 

l^flright  rctniind  Mr.  Smee  that  they  had  bad 

l«f  Mipplying  him  on  twoaeparate  oocasiona 

'1*WB]3»i  grown  by  sewago  fot  the  use  of 

Of  ooiirae  if  such  pracUoee  as  be  had 

PWifeudiml  theni^  would  be  an  end  of  irriga- 

t  bip«i  tho  meeting  would  remember  that 

'«of  *'pnHty  "  being  obtained  by  paasing 

/  Und»  or  through  i%  or  both,  that  the 

I  of  th^  word  was  rather  debateable.    He  j 

f  ant  h   whether  the  word  '*  potable  '*  was 

)  Uj  th**  water  whieh  had  pa^ed  through  | 

^iftlWcn  appliod  to  arrowing  crops;  that  was  f 

■ttwr,  which  ehemiits  alono  could  decide.  \ 

i^fSb^  scheme  which  had  been  referred  to 

I  lud  hefort^  the  Sel^t  Committee  for  the  | 

,  with  the  North  Loudon  sewage,  aa  | 

I  oompany  which  took  that  conceaaion 

t  WM  bound  to  say  that  whatovor  tho 

I  might  bare  thought  of  the  schomo  from 

km  biSiof^  it>  he  would  undeirtake  to  briog 

wMch  would  ahuw  that    it   could   not 

IIHlud  out  aaceeSJifully  bypriTate  enterprise. 

BtatAS  wiahed  to  poiut  out  a  Little  incon- 
rki  &t  Hr,  Alfred  Bmee.     He  oom- 
f  of  the  grtat  advantage  of  flltflring 
,  mnd  in  fact  admitted  that  the  diffi- 
by  that  procew,  and  then  ho 
IfOOtf  b«iiig  so  covared  with  sewage  matter 
I  rvpaktre  in  chazaettir.     What  Mr»  Bmee 
Qltar  impojisibility,  because,  It  the  sewage 
klh«aoil  as  well  asov^r  Iho  surface,  it  was 
)  tbA^  the  aewage  matter  could  cling 


l*M  OfWOQEOIA 


|M  Ihe  meeting  would  agree  with 
<if  the  Bociyty   of   Arts    wore 
.  ia  ealHiif  together  this  GonferBnce, 
isizd  petttmt  ttotft  all  parts  of  Great 
I  lh«7  had  not  he*fiiany  gentleman  from 
ffji«ale  Ra  to  the  sttita  of  the  riTer 
la  caae  of  Ire  J  and  did  not  present  thf* 
r*i  Other  i»trU  of  Gre^vt  Britain,  hi^causd 
1  m  m,%uf  mtinu factories  there*    He  wm 


glad  to  notice  that  sereml  sni^eations  had  been 
made ;  one,  no  doubt  from  a  Tery  good  motive^  feom 
General  S<:^U,  to  the  effect  that  if  they  legislated  too 
rapidly  they  might  injure  their  cau»e,  and  that  they 
should  first  ask  the  Government  to  insist  on  the  solid 
matter  being  taken  out  of  aei<?age  and  the  Hquid  onlj 
allowed  to  run  into  the  streams.  He  did  not  think  hu 
friend  General  Scott  bad  had  so  mnch  ex:peTience  cf 
Laneaahiru  and  Yorkshire  stream*  &a  Sir  Joseph  Heron 
and  himaelf  h!ul  long  had,  because  if  some  of  the  colour- 
ing matt^^ra  now  turned  int^  these  atreams  were  allowed  to 
remain,  their  condition  would  be  perfectly  insuffi^rable* 
They  had  all  seen  or  heard  of  Gainsborough's  "  Bine 
Boy,**  but  if  they  went  to  some  of  these  fifcreams  ill 
which  indigo  and  Pmaaian  blue  was  running  ^  dowHf 
they  might  see  fifty  blue  boys  come  out;  and  if  thev 
went  to  a  stream  in  the  neighbourhood  of  which  black 
dye  waa  uaod  they  might  see  fifiy  boys  go  in,  and  fifty 
*'  men  and  brothers  "  come  out  in  a  state  far  worse  than 
thiit  in  which  they  went  in  to  the  stream  for  the  pur- 
poses of  ablution.  It  wft«  therefore  quite  aa  neeesaary 
to  get  rid  of  the  soluble  matters  as  of  the  soHdi, 
especially  in  fishing  atreama,  for  one  of  the  most 
poisonous  substances,  and  one  of  the  most  common 
whieh  destroyed  trout  and  salmon  more  than  any  etheri 
waa  oil  of  ritrioL  This  could  be  removed  as  etiaily  as 
poaaible  by  simply  filtering  it  throngb  lime-stone,  and 
why  should  that  be  allowed  to  go  into  a  stream  a  imply 
because  it  waa  soluble  ?  No  doubt  it  would  much  im- 
prove the  system  of  aewage  if  all  soluble  matter  wen 
taken  out,  but  that  was  not  sufEcteut.  The  meeting 
sdemed  to  agree  that  the  rivers  were  intended  for  die 
use  of  the  irtiole  community  who  inhahitod  the  drainage 
area  through  which  the  rivers  flowed,  for  the  various 
purposes  for  which  rivers  were  useful  to  mankiud,  and 
thut  no  one  town  in  that  area  had  a  right  to  appropriate 
that  river  and  destroy  its  usefulness  to  other  commttnitiflfli 
aimilarly  thjit  no  one  manufacturer  had  a  right  to  Stiy,  I 
add  to  the  production  of  the  country*  and  there! ore  I 
will  take  that  river  whioh  is  intended  for  tho  benefit 
of  the  whole  district,  and  destroy  its  useful uesa  before 
it  comes  down  to  ethers.  Each  river  tberefcire 
ought  to  he  pr^^s^r^ed  in  such  a  state  of 
purity — ^abaoluto  purity  they  could  not  obtain— that 
ft  might  be  of  use  and  benefit  to  the  whole  drainage 
area  which  it  watered.  What  then  was  the  atago  at 
which  they  had  arrived?  They  would  remember 
ranch's  cartoon  of  last  weok^  referring  to  a  picture  of 
MiUais,  where  Mr,  Diaraeli  aaid^  with  reference  to  the 
Arc  tie  ezpodition,  ''  It  is  possible,  therefore  it  shall  be 
done."  By  the  first  resolution  it  had  been  asserted 
that  the  puriBcation  of  rivets  was  poisible,  and  there- 
fore it  should  ho  done.  It  was  not  for  them,  out  of  so 
many  compeUng  schemes,  mwiy  of  which  wore  excel- 
lent, to  seleet  one  and  say  it  should  be  applied,  hut  aa  a 
chemist  he  might  he  allowed  to  aay  that  he  had  looked 
at  all  the  different  kinds  of  impurities  which  pasacd  into 
the  rivers,  he  had  seen  the  different  methods  which  had 
been  naod  for  removing  them,  and  there  was  no  one  class 
of  impurities  which  could  not  be  removed,  generally 
With  great  profit  to  the  manufacturer.  They  must  not 
attempt  to  do  this  in  an  arbUrary  way,  but  mu*t 
allow  manufacturers  to  understand  that  the  country 
intendad  to  have  its  rivers  pure.  They  would  not  iay 
to  any  man,  you  shall  do  this  or  that,  without  full  time 
for  consideration  to  apply  the  remedies,  but  that  it  waa 
the  intention  of  the  public  and  of  the  Legislature  to 
purify  the  foul  rivera  of  the  country,  and,  aa  Mj-.  Thorn 
had  showed,  he  believed  the  manufacturers  would  then 
come  to  the  Legislature  and  ask  for  father  restrictionf* 
This  had  been  their  experience  with  the  alkali  worki. 
A  few  years  ago  they  used  to  foul  the  air  most  abomin* 
ahlv  with  muriatie  acid  gas,  and  cried  out  very  much 
against  being  forbidden  to  do  so,  but  they  had  now 
found  that  they  could  not  only  prevent  this  easily, but  that 
they  could  do  so  with  profit,  and  they  aetaully  came  to 
Parliament  and  sai*^-*'^  be  more  severe.' f  So  hi  beUeved 
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il  wotild  he  wittL  manafaotaren  generally  wilk  reg&rd 
to  the  fotjlirif^  of  Btreuina^  it  would  bo  for  th&ir  beaefit 
ft!  w«Il  AS  Ibr  thiit  of  th&  comxRmaiy  at  large.  Ho 
liolie^ed,  tbcTisfore,  tho  practical  result  of  tba  CQufereqce 
would  be  that  tbey  ought  to  toll  Mr,  DisnieU  that  th^ 
tlLbg  waa  po^ible'aud  that  it  ahould  be  done.  If  that 
were  doup,  he  believed  «.  fiolution  of  the  t|tieAtioa  was 
not  very  fhv  from  accotopli^hmeot,  and  tbat  tbey  would 
■oon  we  their  beantifal  rivers  Feetored  to  that  bright 
■ad  oleftT  colour  whiek  tbey  ought  to  bo,  inate^iid  of 
li«iiig,  afl  they  now  were,  a  disgrace  to  the  country 
Ibrough  wbirb  tbey  piwaed. 

A  voto  of  tbftnks  to  tbe  ClyurmRn  for  pTeaiding  haTiug 
ton  pi^ftsed,  the  prooeedings  terminAt^. 


FIFTH  oanillAB?  MEETIIIQ, 
Wednesday,    December   16th,    1874;    WrujLiM 

FZWMAECII,  F,E.B.  in  tho  chair* 

The   following    candidates  were   proposed  for 

electton  as  members  of  th^  Society : — 

Halidiiy,  M^j.-Gen.  Andrew,  United  Sarviee  Club,  S,W* 

Haudfi,  Kiehord  Med  win,  Cogently. 

Higgin,  James,  RC^8.,   22,  Little  Peter-street,   Gay- 

thorn  e,  Mnnchr^ttr. 
Hint,  J.  H.,.8,  Smali-atrefcti  Bristol, 
XnwM,  William  Henry,  Chamleigh,  Koath,  Cardiff. 
Twite,  Charles,  F.IiG^S,,  Uuruguay,  and  6,  Victom- 

itteet,  S.W. 
Whilbuiu,  Thomai  Sibley,  Wykan  Colliery  Canii»any, 

Coyentry, 

The  following  candidates  were  bdloted^  for  and 
tnd  duly  elected  members  of  the  Society  :-^ 

Arbuthnot,  Sir  Alexaoder,  62,  Redcliffe-gojdenfi,  S.W, 
Boyd,  RichatdWadi^  lOS,  New  Bond-street,  W* 
DaTioa,  llobtjrt  E.,  Mayor  of  Portsmouth, 
Xiloyd,  John  Horatiu,  100,  Lancfiater-gate,  W, 
Baws>ii,   C,    Native    Guano    Cympany    (Limited),  U^ 

Victoria- chambfts,  Westmiiifltcr,  S.W, 
Toms,  O.  Bailey,  7a,  Laurence  Pountuey-hill,  E.C 
Tutuer,  Frederick,  St.  Peter's  Iron  Works,  Ipswich, 
Ward,  Reginald,  36,  LioCTln'i-inn-fielda,  W.C- 
Woolbert,  Frederick  Thomaj,  12,   Liucoln's^inn-fielda, 

W.C. 

The  Diacussion  on  Mr*  F.  J.  Bramwell*s  pap0r  on 
"Hie  Expediency  of  Protection  for  Inventiom,'' 
adjourned  from  the  9tli  in^t,,  was  restuned  by 

Mant.-Cfti.  Strange,  F.BJ,,  who  conj^tulated  Mr, 
Btantwell  on  the  great  intereat  he  bad  elicited  by  hia 
paper.  It  woa  true  be  iod  oonfinod  himielf  6g  a  form  of 
thequcatioTi  on  which  there  exiatod  really  very  Utile  dif- 
ferenec  of  opinion,  but  In  doing  «o  he  had  added  greatly  to 
our  knowledge  ou  the  flubjecL  lie  wiahed,  however,  that 
Mr,  Bramwdl  hEid  devoted  a  little  more  of  hie  paptsr  to 
the  stibject  of  the  present  evila  of  the  pat<'^tit  Kyatcm,  aud 
he  would  yenture  to  suggest  that  he  ahimld  on  Aome 
fature  occasion  give  another  paper  on  that  branch  of  the 
■nlyect.  The  party  which  miuntained  that  the  Patent- 
lawi  ihoald  be  abolished  plactid  thomaelvee  in  a  mo^t 
«a:trftOtdiiiaFy  podtion.  They  said,  aboliah  the  laws  en- 
fcinlT,  and  than,  admitting  their  necessity,  began  te 
yiiirfc  about  providing  some  lemuneration  or  reward  for 
iaTfliition,  only  to  find  however,  aa  ilr,  Lloyd  admitted, 
^at  this  could  not  be  done,  for  theK>  was  really  no 
TOothod  of  doing  it  Batisfaotorily*  Mr.  Macfie  (a  great 
authority  on  tho  fiubjeet),  in  hia  letter  to  the  :/Vwir*,  dis- 
tinctly admitted  that  rewards  were  im practicable,  no 
that  I  aboil  tionbfcs  placed  thomselvea  in  the  poaitiyn  of 
abolishing  the  prea^^nt  system  without  providing  any 
■ubrtitute  fer  It,    Last  woek  the^^Uacustioii  had  turned 


not  BQ  much  upon  the  abolition  ef  the 
upon  the  improvement  of  them ;  and  t 
great  authority,  Mr.  Jrlinde  Pi^iojar  and 
had  spoktin  to  that  point,  and  told  Ihsi 
CommittBQ  of  the  Houae  of  OomtE 
the  queetion  had  been  referred,  and 
were  members,  had  made  a  speciBc 
which  they  said,  and  which  every  wxifci 
aleo  said,  lay  at  the  very  foundation  ol 
tion,  UEunely,  that  before  patents  we 
should  undergo  preliisinary  invbatigati« 
to  be  a  complete  unanimity  of  opimc 
abaolutely  nocesaary.  But  tbDao  gen 
said  that  ao  legiaUtion  was  ncocaaaj 
into  effect*  l*he  law  which  at  pre< 
powered  the  Patent  CommiseionoiB 
tribunal  for  that  purpose,  to  be  go 
petent  persona,  to  carry  on  this  prel 
gation.  It  only  required  to  he  admini 
But  why  was  it  not  administered  P 
them,  Tho  nKsntjy  requiri'd  to  caifty 
grudged.  SJL£  years  ago  he  had  the  ', 
on  the  Council  of  the  Koyal  Society » i 
body  received  a  litter  from  one  of  the 
tionories  who  act  ae  the  Ccmmission 
they  considered  it  necessary  tc  hare 
scientific  men  to  make  the  prelimina' 
They  intended  to  have  an  eminent  c 
applied  to  the  Chemical  Bociety  to  nom 
required  a  skilful  mechanician,  and  ha' 
Institute  of  Mechanics  with  a  view  to 
of  one,  Th«y  wanted  a  gentleman  ^ 
philosophy,  and  therefore  appUed  to  th 
to  name  a  gentleman  qualified  for  th' 
the  letter  went  on  to  say  that  gentlen 
in  eeience  would  no  doubt  be  ready  to  g 
to  the  country  with  the  abject  of  advai 
ledge  of  and  beneating  the  commnnii 
that  they  would  not  require  any  remun 
servioeB— in  fact*  that  the^  would  reoeiTi 
Council  of  the  lloyal  Bociety  reoeived  i 
dorision,  and  a  resolution  was  unanimi 
quiring  tho  preaidont  to  eall  upon  tho 
tionary  who  had  sent  the  letter,  and  : 
the  Royal  Society  declined  to  ask  k£ 
give  up  his  time  and  services  for  not 
advance  that  which  hsd  for  its  objecl 
money  by  individuals,  and  the  conferrini 
on  the  community  at  large.  The  Pr« 
deliverod  the  message  and  at  the  ne3:t  i 
the  rtiply,  which  was  to  tho  effect  the 
fimctiouary  knew  nothing  about  th^  ; 
letter  had  been  written  by  some  subordi 
was  al  together  a  mistak  e .  Th  ese  high  le 
were  paid  enormoue  salaries  for  doing  t 
do  not  perform,  and  their  presence  a 
rather  retards  than  adrauces  tho  refoti 
laws,  and  yet  thi^y  wiebud  for  tho  ser 
aoifflititio  men  without  remun^r^ttion* 
over  a  fund  which  had  a  surplus  of 
j£S5,000,  and  yet  tbey  begrudged  to  p. 
salftry  necessary  to  get  eminent  men  lo 
importance  to  the  oountry.  He  was  exi 
by  the  observation  of  Mr.  ^amuelaoi 
this  subject,  when  hw  said : — **  In  si; 
had  been  said  about  honoar  not  going 
there  were  many  men  who  would 
honour  t^  h&  (^ntxuated  with  the  adjuc 
important  interests,  and  who  would 
nominal  salary',  if  any/'  He  had  heard 
pain,  for  no  gentleman  in  the  countEj 
formed  as  to  the  valuo  of  the  s^rricea  c 
and  of  the  impulse  which  they  gave  to  t 
the  country  than  ho  was,  and  yet  he  m 
ought  to  bo  given  to  the  country  for  xuy 
teiited  Eigain^t  the  nonsense  that  had  bee: 
Bubject,  especially  by  one  of  the  spooJ 
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Tkim  ««•  na  dUhoaour  in  labouring    for 

liicmdiil  lL     He  did  it  himself,  and 

ifho  had  miidn  honour  tbe  ^reut 

r  mail  bunauxiibly  worked  All  his 

1  pnM^   for    money.     Ho  himaelf    wan    a 

*Bt  bo  «rQfef»ed  hh  object  in  tAklni*   out  a 

I  not  to  l?eneit  the  oomtotmity  but  L>  muke  ' 

1 4id  not  make  money  the  commtinity 

iU  Benefitted* 

L  T  Woo^  visbdd  to  lurng^  forw&Fd  &  few  lacts 

I  to  tbc  Ammcin  ay  stem  which  txiight,  ha 

r  I  differenit  light  upon  it  to  tWt  m  which 

K  wptKGfcwJ  by  some  of  the  previcma  apeak^iti. 

mm  to  thA  j  adgment  and  autho  ri  ty  o  f  thofte 

)  idi^t^tdd  inch  a  change,  he  T^ntured  tn 

ftikiDtion  of  this  plan  would  bo  pemLciotus 

,  Afld  a  most  iicihftppy  departuru  from  the 

lUDQQ  vrbich  on r  own  Hystom  was  founded. 

i  lAl04taiii  a«  this  eyfitem  might  be,  it  waB, 

Anil-]''.'  i-irri'i'i  ia  principltJ,  and  a  reform 

nor  ad  mini  strati  re  details  was 

J  ike  it  113  admirable  in  practice 

r  iK^  in  U^eorj.     That  our  Fabent-law,  as 

igf  Miod  many  and  grievous  defects, 

*  but  tli#  defecta  wens  eaay  of  remedy 

tho  fefocmen  laii  intistant,  e^ch  on 

UveiyAftflilyb^  repaired.  The  heat 

fTtlMplktl  of  previous  eximi nation 

doi.    The  advintaj^oB  of  tho  systom 

r hid  boeo  abvady  iU^Giently  dwelt  upon. 

ineh  ftstremo  kodation,  it  was  didlcult 

I  thi*  tjfitdm  wm£  oondcmned  by  a  large 

«ieia  pr^m^  both  popular  and  icientific; 

I  hid,  in  aiun^mut  in  stances,  been  con- 

I  Ai&«iricjiui  e^iiirtd ;  and  that  it  was  lUalf 

impheatii  tfi  in  the  laat  ofBeial  report  of 

I  m*nt*<>[fit!f!.     In  that  document  Com- 

^  itat»i  thiit  ^ich  Examiner  in  chargo 

r  wmk'  ^   with£>nt  iupenrltion,  and 

I  Ul  r  V  a  ppUGAtJona  ttre  hastily 

niii.  ^  ,    ...  >  many  patent!  are  issued 

la  iobject^mjittor   not   pateolable;    and 

m  ni^eeted  upon  which  patents  should  be 

I  tddii  thai  from  the  bAd  drawing  of  the 

I  tmay  patents  are  *'  exoaedingly  annoying 

f  to  to*  public  '^  from  being  ''  permitted  to 

plhtappIicAOt's  invention,  but  very  much 

I  «.T!'i  "-""  »■>  free  \me  by  tho  public/' 

lUi  ^  arc  mi  i^ht  be  eeen  from 

'  th^'  .  I  Mcial  Gazette^,  and  the 

^  !  -    i"  the  office-     It  would  of  course 

\.  \  .i-fi  the  meeting  any  great  amount 

if!  itsbjectt   but  ho  (Mr,  Wood)   had 

fpecunanSf  a    do^ien   in    all,  which 

the    table    and     ask    giatleman 

themselTe^.        Mo»t      of     these 

and    naetesfl.      In   one    case    a 

it«d  for  a  mothod  of  opening  an 

I  al&xod  thoreto,  ^nd  a  second  patent 

t  ft  umtkr  thread,  but  with  a  knot 

Ciaa  a  ttatent  had  been  granted  for 

ft  tODftu  looldng^glasfl  to  a  toiJctt 


ly  to  tea  her  back  hair.     Thia  had 

km   pftta^iled   thr«e    Umea    in    England. 

tdttftuftd  afid  iUudtrated  in  the  cat^tlogue 

ft^  fnrtdtiire  dealer  (Mr.  Heal),  and  it  had 

b«(or«  the  Society  of  Arts,  and  figured  in 

If  tbit  was  not  prior  publication,  what 

thisir  own  office  patents  wurs  duplicated. 

"*  S.  Boyd  patent^^d  a  method  of  cutting 

"Viilar  way,  so  us  to  economise  leather. 

■ame  year,  J.  Woodley  patented  ab- 

lly  the  iame  indention.    These  were 

ifiitftnces  ;  they  were  taken  from  a 

«Kmizip1«.'a.     When  the  pattjnt  ques* 

Oinrt,  it  wiB  not  un  iiauml  to  find  the 

most  severely  on  the  action   of 


the  Examiners.  In  18TI  a  patent  was  granted  to  Sseger 
und  lloyd  for  packing  ground  hopa  in  air-tight  caaee* 
ThiEj  coming  incidentally  before  the  Court,  tho  jndg® 
remarked  on  it  in  the  very  severest  tdrma— **  Why  aaeh 
a  patent  should  have  been  allowed  ia  beyond  my  com- 
prehension. A  mere  child  can  put  ground  hops  into  a 
bottle  and  cover  the  cork  with  sealing-wax. , , . ,  Unfortii- 
nately  the  patent  m  beyond  the  control  of  the  Commls* 
fliooer.**  In  1872  a  patent  was  gnuited  to  Lcggett  for 
making  shovels  of  cost^kom.  On  thijj  tho  Commiasionet 
said : — ''  It  is  &  matter  of  astoniBhmont  to  me  that  th@ 
patent  was  ever  granted,  and  of  greater  astonishment 
that  the  extenaion  htu  been  reported  on  fuvourably  by 
the  Examiner/*  It  would  be  easy,  but  tiseless^  to  mnltiply 
ezamplea  which  could  be  rendily  gathered  by  anybody 
for  himflolf  from  the  official  records  of  the  office.  These 
might  aflrve  to  show  the  real  ajtltion  of  that  system 
which  was  so  over- praised  in  England^  and  would  prove 
how  far  justified  was  the  principal  technical  jounml  of 
the  States,  the  S<:ietiti/i&  American^  in  persistently  advo-* 
eating  a  change  to  the  English  plan.  But  hud  the 
advocates  of  this  ayatt^m  flver  considered  what  such  an 
alteration  really  implied  ?  It  was  all  very  well  to  talk 
of  three  Examiners ;  m  America  thejr  had  seventy,  find 
were  crying  out  about  the  work  betng  scamped.  Not 
was  it  con^ct  to  Buppoia  that  the  work  of  the  Eugliah 
Patent- oMce  was  much  le»i  than  that  of  the  States.  On 
an  average  each  English  patent  represented  three  or 
four  American.  It  was  not  an  uncommon  thing  for 
fifteen  or  sixteen  American  patents  to  bo  required  to 
cover  the  Barn^j  ground  as  a  single  English  patent.  There 
was  therefore  no  roafloaablc  expectation  that  the  number 
and  conaequent  cost  of  the  ataff"  would  be  lesa  than  in 
America,  and  it  might  he  expected  that  a  yearly  charge 
of  about  £30,U00  would  havii  to  be  met-  How  the  Trea- 
sury would  regard  the  proposal  thus  to  cut  oiT  a  third  of 
tho  patent  revenue  might  perhaps  bo  imagined.  And 
for  what  good  object  would  thia  coetlj  staff  becollect^jd  P 
Site  ply  to  diapofio  of  a  lot  of  useless  patents  which  would 
die  of  themselvcia  in  a  lew  years.  There  was  a  great  out- 
cry about  theaa  uaeless  and  frivolous  patents,  but  what 
harm  did  they  do  P  Thev  cerbiiuly  incrcnsed  the  kbonr 
of  a  aearcK  but  that  would  easily  be  remedied  by  go<Mi 
indexM-  1  f  a  man  liked  to  waste  hia  time  and  his  money 
in  ]Dasn«  invention!,  it  waa  no  part  of  the  duty  of  tbo 
Qovernijient  to  interfere.  Surely  the  work  of  ascertain- 
ing the  novelty  of  an  invention  belonged  to  the  inventor* 
It  certainly  might  ba  well  to  require  an  affidavit  from 
the  intending  pateDteo  or  his  agents  that  a  search  had 
been  made  aud  that  the  thing  appeared  new.  Porhapa 
it  might  even  be  possible  to  make  all  patent  agc^nti 
officers  of  the  conrt,  as  it  were^  and  compel  them  to  take 
out  a  licanse.  Then  every  inventor  would  have  to 
employ  an  agt»nt»  who  would  be  obliged  to  aaaert  that  he 
beli&ved  the  invention  to  be  new,  and  would  be  liable  to 
fine  for  a  falaa  declaration.  When  nn  invention  showed 
signs  of  vitality*  when  litigation  or  opposition  was 
threatened,  then  if  some  Board  could  examino  and  report 
officially  on  that  invention,  good  would  he  done,  and  for 
this  purpose  either  a  permanent  board  might  be  ap- 
pointed, or  a  apeoial  committee  of  quaUlied  persons 
nominated  in  each  case.  Hut  it  was  not  enough  to  say 
that  pre vioua  examination  would  be  uaeleas,  it  would 
not  seldom  be  actively  mischievous.  How  many  patents 
on  which  fortunes  have  bean  made,  and  rightly 
made,  alight  havo  been  refused  on  the  ground 
of  some  wretched  prior  invention,  never  cat- 
ried  to  any  fulfilment  I'  Supposing  an  Examiner  had 
reftts&d  Mr.  Bessemer  a  patent  for  his  graiit  invention 
on  the  ground  of  want  of  novelty,  as  he  certainly  would 
have  done  if  he  had  before  him  the  specifications  of 
Martin  an^l  others  for  tbe  ft.^me  proeesa.  What  greater 
injtirv^^ould  have  been  inflicted  on  what  more  important 
maniifacture?  Was  not  the  merts  possibility  of  such  a 
case  arising  enough  to  explode  the  whole  scheme  l-*  No^ 
this  might  be  depended  on»  that  fre©*trude  in  invention, 
as  in  all  elae,  was  the  wi*o«t  and  safest  policy ;  th«  pro- 
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gresB  of  science  and  the  good  of  the  State  would  he  far 
hetter  served  by  giving  the  utmost  facilities  to  individaal 
ffenius,  so  that  each  man  might  prosecute  his  own  ideas 
in  his  own  way.  This  was  the  sound  and  secure  basis  on 
which  our  present  laws  were  founded,  and  any  attempt 
to  pull  down  the  old  structure  and  replace  it  by  a  new, 
could  not  fail  to  be  most  injurious  in  its  issue. 

Xr.  John  Coryton  said  he  was  ^^reatly  surprised  at  what 
had  taken  place  at  the  deputation  whicli  waited  on  the 
Lord  Chancellor  on  the  subject  of  the  Patent-laws.  He 
had  expected  that  Sir  Antonio  Brady  would  tell  the 
Chancellor  that  he  had  been  placed  at  the  head  of  the 
Commissioners  by  an  Act  of  parliament  for  the  purpose 
of  protecting  inventors  irom  having  their  patents  filched 
from  them  on  the  one  hand,  and  to  protect  the  public 
against  fraudulent  inventions  on  the  other ;  that  that 
was  the  duty  placed  upon  tbe  Commissioners,  but  that 
not  one  of  them  had  taken  the  slightest  trouble  in  the 
matter;  that  he  would  have  referred  to  the  report 
which  had  been  made  by  the  Committee  of  the  House 
of  Commons,  who  had  investigated  the  subject  in  1872, 
and  which  said  that  the  Lora  Chancellor,  the  Master 
of  the  Bolls,  and  the  English  law  officers  of  the  Crown 
were  now  tho  only  Commissioners,  and  that  by  reason 
of  their  other  engagements  it  was  very  difficult  to  get  a 
meeting;  that,  practically,  an  officer  in  the  Patent- 
office  did  the  duty  of  the  Commissioners.  He  thought 
that  the  foreman  of  the  deputation  would  have  told  the 
Lord  Chancellor  of  his  duty,  and  how  the  whole  subject 
had  been  neglected  since  the  Act  of  1852  was  passed. 
But  nothing  of  the  8ort>  occurred.  The  deputation  was 
exceedingly  polite,  and  the  meeting  seemed  to  have  re- 
sulted in  a  sort  of  mutual  admiration  society,  the  de- 
putation congratulating  and  praising  the  Chancellor, 
and  the  Chancellor  in  his  turn  praising  the  deputa- 
tion. The  Act  was  an  uncommonly  good  Act, 
if  it  were  properly  carried  into  effect.  But  it  never 
had  been.  And  if  they  wanted  to  give  it  a  fair  trial, 
they  must  get  the  right  men  as  Commissioners,  and  put 
them  in  the  right  place,  and  give  them  a  liberal  re- 
muneration for  their  services ;  and  he  did  not  see  how 
the  surplus  could  be  better  applied  than  in  this  way. 
But  he  was  not  altogether  favourable  to  the  granting  of 
patents.  Suppose  A.  B.  C,  and  all  the  rest  of  the  letters 
of  the  alphabet  were  inventors.  If  A.  got  his  patent 
what  became  of  the  rest  ?  They  were  shut  out,  and  a 
grievous  injury  was  thereby  done  in  many  cases.  The 
great  fault  was  that  Hhere  was  no  supervision,  and  that 
very  little  attention  was  paid  to  the  public  interest.  As 
to  tiie  rights  of  the  patentee,  what  were  they  P  They 
were  founded  upon  an  Act  passed  250  years  ago,  which 
originated  with  the  necessity  of  terminating  the  grants 
of  exclusive  privileges  to  courtiers,  but  it  was  never  in- 
tended that  such  patents  as  were  granted  at  the  present 
day 'should  be  the  subject  of  the  paten*-right.  The  real 
object  of  the  Patent-law  was  to  add  a  new  manufacture, 
and  to  increase  the  industry  of  the  country  by  the  pro- 
tection of  useful  inventions.  But  how  far  that  was 
carried  out  he  need  not  stop  to  inquire.  And  it  often 
happened  now  that  protection  was  granted  not  to  the 
real  inventor,  but  to  someone  else.  The  line  which 
separated  the  man  who  made  a  failure  from  the  man  who 
made  the  lucky  hit  was  very  narrow.  There  was  a  great 
deal  of  chance  between  the  man  who  just  hit  the  mark 
and  the  man  who  just  failed.  He  strongly  advocated 
the  employment  of  eminent  scientific  men,  the  establish- 
ment of  a  museum  for  the  reception  of  models,  and  the 
delivery  of  lectures  on  these  models. 

Xr.  Wm.  Smith  strongly  objected  to  changing  a 
system,  however  defective  it  might  be,  for  one  he  knew 
to  be  utterly  worthless  as  the  American  system  was.  It 
was  a  delusion^  a  mockery,  and  a  snare  to  compare  that 
with  the  Englieh  system.  He  would  rather  go  to  the 
French  system  of  granting  patents  to  every  person  who 
applied  for  them.  The  appointment  of  a  Board  of 
Kxaminers,  like  that  of  the  American  system,  was  too 


absurd  to  merit  discussion.  They  were  complainbg  of  tlit  :t  I 
great  cost  that  inventors  were  put  to,  and  yet  they  went  :i 
going  to  charge  the  country  with  the  administraticnol  ^ 
a  bad  system  at  an  enormous  cost.    Nothing  could  bf  j 
worse  than  the  American  system.    Mention  had  been  'j 
made  of  the  American  Patent  Museum,  but  it  was  woitikf  - 
less  from  beginning  to  end.    Every  inventor  was  calisi  i 
upon  to  supply  a  model  of  hia  invention,  which  skoTdf  j 
not  exceed  12  inches  square.    But  how  many  inventionf  ^.  < 
of  any  merit  could  be  propeily  illustrated  within  tbi 
dimensions  of  a  cubic  foot  ?    Then  as  to  the  deposit  of 
the  models.   They  were  to  be  deposited  at  the  time  of  ' 
application,  and  every  one  knew  that  inventors  were 
then  in  the  best  position  to  give  the  country  the  ' ' 
details  of  the  working  of  their  inventions,  and  to 
fnture  inventors  against  shoals  and  quicksands, 
regard  to  the  obligation  to  grant  licenses,  that  had 
merits  no  doubt,  but  it  also  had  disadvantages, 
every  inventor  who  enjoyed  protection  from  the  St4| 
ought  to  be  compelled  toput  his  invention  in  practia.  ^ 
within  a  limited  period,  as  ttiey  were  obliged  to  do  if  ^ 
France.  As  to  the  question  of  cost,  it  had  be^  stated  fJm 
the  English  system  was  the  most  costly,  being  £25  intU 
first  instance  and  £  1 75  altogether.  But  when  matters  we^ 
taken  into  consideration,  such  as  provisional  protectk% 
cost  of  searches  and  such  like,  which  were  often  necesBsm 
the  amount  was  nearer  £100  than  £25  in  the  fid| 
instance.     As    to  the    examination,  he    thought  tin 
advocacy  of  that  by  the  Inventors'  Institute  would  dl 
a  great  deal  of  harm.    The  substitution  of  the  Americi# 
system  would  be  most  objectionable.      If  there  wsi  • 
better  staff  of  well  paid  men  at  the  Patent-office  undtf 
Mr.  Woodcroft,  who  was  a  very  able  man,  to  exeioM 
a  strict  supervision,  and  use  a  little   more  care  in  tii 
matter,  there  would  be  a  far  better  administration  of  Uil 
Patent-law.    He  did  not  at  all  agree  to  the  proposal  to 
substitute  a  Board  of  Examiners  fbr  the  present  system. 
The  ordinary  mode  of  proceeding  in  connection  with  the 
application  by  an  English  inventor  for  a  patent  in  the 
United  States  involved  frequently  the  necessity  of  takisf 
out  4,  5,  or  6  patents,  for  that  which  in  England  hsd 
been  done  under  one ;  and  in  the  case  of  the  application 
by  Saxby  and  Farmer  for  a  patent  for  their  interlock- 
ing gear,  it  was  suggested  that  no  less  than  14  applica* 
tions  should  be  made  for  that  which  in  England  had 
been  patented  under  one  specification.  Where  then  mi 
the  boasted  cheapness  of  the  American  system,  if  you 
had  to  multiply  the  £7,  which  an  American  patent  'vift 
said  to  cost,  by  14  ?    But  that  was  not  all.     The  amount 
of  expense  consequent  upon  the  reference  backwards  and 
forwards  to  the  examiners,  and  the  necessity  of  the 
inventor  being  represented  by  counsel,- greatly  enhanced 
the  cost,  and  he  protested  against  the  American  system 
altogether. 

Mr.  Theodore  Aston,  Q.C.,  said  his  experience  would  lea(^ 
him  to  say  that  under  the  existing  system,  in  a  great  manj 
instances,  a  deserving  patentee  was  unable  to  enforce  hi^ 
rights  in.  a  court  of  law.  Mr.  Samuelson  in  his  remarki 
had  said  that  Mr.  Bramwell  had  omitted  to  give  suffix 
cient  weight  to  the  fact  that  neither  in  Holland  nor  iii 
Switzerland  wero  patents  granted,  and  that  no  great  diffi< 
culties  arose  in  consequence.  He  also  said  that  patentee^ 
in  England  were  in  consequence  of  the  absence  of  patentj 
in  HoUand  and  in  Switzerland  enabled  to  place  certaii 
trades  at  a  disadvantage,  and  he  especially  referred  to  thi 
sugar  refining  trade.  Mr.  Samuelson  also  referred  to  M^ 
Macfie,  who  had  distinguished  himself  by  his  oppositici 
to  patents,  and  who  had  addressed  a  letter  to  the  Tim* 
on  ^e  subject.  But  in  that  letter  he  very  careful!; 
absteuned  from  giving  any  single  case  in  which  the  tugaj 
manufacture  was  interfered  with  by  the  existence  o 
English  patents.  He  neither  stated  the  existence  no 
the  manner  in  which  the  interference  took  place.  An4 
why  did  he  not  do  so  ?  Because  he  was  unable  to  ;  an< 
this  he  wouldprove  by  the  evidence  that  gentleman  g^T 
before  the  Patent-law  Commissioners,  which  wouli 
ghow  how   very  important  it  was  to  sift  statemoiU 
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IlifVfwn     broidcAst,   and    fl«e   how   far 

!  U^tfu    oijt  tij   tko  facta*     Mr.  Ma^fio   was 
S  t'^  ritoiL^^  Tvlin  put  thifl  qaQslion — 

Qta  now  in  8xist€^DC<>  affetrtin^ 
^  mm*  y f  '^1iich  w«  made  use  tjf  by  you,  do 
&Ute]j4iiA  of  ttieifo  p^Lt^nt  rjyhtfl  ctieatc^a 
I  (  ►'^♦^""iption,  &111I  incoTw  ■     -    -    ^  the 

Jeg^^e,  but  if  piit  re  a» 

■I  ti  Uicy  Lui^hl  ttetxime  tuider  u  chmugft  of  the 
I  «llK  t  b't>j,(|(fr  or^iuiiBation^  wo  filiould  find.  o«r 
^mfortftlilti  ikut  it  wtmtil  be  nlmo^t  neces- 
ftoiti  it     Erery    one    o(  those  pittiKi 
I  ind  «tl4^   Uuit    we  wcro  iafriojijiEig  Bonn? 
■^'^t  brui|g^  us  heforu  u  cotirti  (it  thiit'ijerson 
^ist  rHn^rrotl/*  Th&  atnt«  of  mutters  with 
with  tra/3e»  &s  fur  &a  bo  wis 
MEi^*'  tho  tim©  hu  giiTe  thut  ©vl- 
C"  icire  that  the  {Lmf^li oration 
ri     i     i   ^y    idl    loukfld     for.     had 
i;'U'd   to  fewitzurland   how 
/lit*      trafl      that,     Turing 
!    ill. I    TTiriik*-f.,    the  Swiaa 
rt  to   pfiy, 
■^  of  strikt;s 
Uirij   mai^Liuuiy  at  n  coit- 
iti   Engliah   manufacturer 
ij  «  --  .ni.u  ■  Tf-rrfiRn  cuatomor*     But  how 
t*tt  i*     An  eminent  Lancaahirti  firm  who 
-I  m.  !   for  many  j'fjars  to  supply  South 
ry»  supplied  looms  to  two  manu- 
-knawn  town  in  Saxon  SwitKer- 
ndtr  eover  of  a  South  German 
.3  on  the  CTe  of  expiring,  and 
lowing   Ihit   nndf^r   thi?Htj   cir- 
I    he  eompctilion  by  thtj  iSwisA 
re    very  deainjus  of   entering 
t,  tb*5y  wer«r  on   their  part  deeirous 
i»th«r    of  holding  their  own.       It 
thi»y     were     abk     to     miike     very 
t»  in   bxuns  that  ymr,  and  thn  con- 
the  productive  powpr  of  tho  looms 
"'e4to  the  0«nrmn  manufiicttirer 
I     by     Ihese     sitcfaliona    tu     tbft 
They  took  ctjt  Itrttfjrs  piitent 
SlJLtBS    for  tht:8e  further  im- 
,  Ul    uL^a    thfij    w^rnl    to    »ui7p]y    tht;jn 
fB  Ih^y   fontid   thjtt   nnc    of  them 
^wtf    eJCtensivr  ^     na    in   bia 

liAil  got  *  ki;;  :   prt. pai-«d 

ikh    h«  htl4  obi......    . . ,  ,a  8 wit KLT ' 

ittiT^  of  the  Lftiicjishiro  tirm  looked 

j^jlce  to  the  proprietor  of  thtj  niUl, 

hud  got  p«^rt  of  their  eiutliags 

tan-t  thB  loomn  werf  copies  of 

litt    M&id,   he    did    give  st  loom   to 

tLud   he    took  a  copy  of  jt.      To 

f^^lled    thftt   it    wjta    H   very  nn- 

^««4iiig,  l*Tit  thnt  if  po^ibk  they  must 

'rtiHr ,      H  r  t  ?H^ n  t^ld  h i eq  t bat  they  h n d 

itUEUHftsed  the  producing 

t-  tacro;  but  thatthoae  im* 

JJimiti  aj:  ».i  low  to  be  pi  to  hiA  old  looms, 

MkmMmfonenUo  U  a.id  th*un»  but  that  he 

*ll  Qllitfr  mna^Ufig  msmttfaetun  r^  with 

would  be  en*hlt*d  tht^reby  to  in- 

Mf&  Oftnt.    Tho  manuViicturer 

4  ooftttwct  with  ibe  /Zurich  manufac 
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1  to  git*  him  loHJiii  of  equal  pro- 
^*  '  X  V  Z,  and  that  in 

^^*^J^tJ  to  be  sent  back 
ahti  replied  that  he 
Iq  iunply  hia  oit:ij^etitnr  ivith 
wtn^   \»  iidd.'d  in  .t   fartiiight;  and 
i^aieR]  ttsd  aiH}  him.     When  be  did 
Owoua  manufacturtpr  hu  at  once 
1  iMomK    But  what  wbb  that  owing 


to  ?  8 imply  to  the  fact  that  having  these  improvem^ntt 
at  hand  I  and  having  a  putont  which  would  enable  tba 
English  mnaufaeturor  to  eompete  with  the  Swtfia  lival 
upon  broad  fair  terms,  he  was  ablij  to  hold  hia  own^ 
without  a  power  such  a^  that  an  Kngli^h  maaufacturor 
would  not  be  able,  considering  the  difllenlties  under 
which  he  laboured,  to  eompeto  with  his  rivals  who  came  in 
at  an  advantage,  having  had  the  Ixjti^  fit  of  his  experience, 
and  not  haviog  to  pay  Iraasport.  Hut  they  wotiJd  not  ba 
able  to  do  so  when  the  En^llah  competiti^r  had  not 
the  advdjitage  of  having  a  patetit  here,  and  wa^  not  abla 
to  elaim  any  return  for  that)  or  uod«:3r  a  Fipeciea  of  reci* 
pro eity— because  if  tho  English  law  wwre  annulled  the 
foreign  lawi  would  follow  suit — and  there  wouJd  be  agre«| 
dilhcjulty  in  thf^  English  manufacturer  competing  witk 
the  foreign  munufuoturer*  It  wm  worth  while  to  con- 
sider  to  wh'it  extent  |mtenta  from  abrOFid  bear  any  ratio 
to  thofiB  taken  out  in  the  United  Kini^lom.  Taking  aa 
averrtge  of  throe  years,  the  numltcr  of  patents  plated 
for  Eogliflh  iixTentions  were  about  :i,:im.  Of  thoHe  $S3 
were  for  communieations  from  abroad,  so  that  the  pro- 
portion of  foreign  inventions  introdm^ed  to  home  ift* 
ventions  bears  the  proportion  of  about  one-foiicth  %£> 
one-Bfth,  As  to  thos^v  at  least,  it  must  he  aatd  tba 
country  waa  richer  by  the  addition,  owiMi*  to  the  exisfc^Cd 
of  the'Patent-biWB.  Uf  tho  total  number  considerably 
tho  larger  proportion  were  for  inventions  of  no  praoti€4id 
utility.  This  was  easily  tested  by  con^iderioi^  the  num- 
ber of  patents  kept  alive  at  the  fnd  i>f  three  years  and 
at  the  end  of  seven.  At  the  end  of  three  y^^ara  7oJi  were 
alive  ;  therefore  it  might  be  auid  thi-ae  wer*?  renaonably 
gnod  Inventions.  At  the  end  of  swerj  jears  201  were 
alive.  Therefore,  out  of  3^300  only  200  stood  the  teft 
of  seven  years'  triaJ,  or  stood  tb«  pnvmftnt  of  thtt  extm 
ilOO,  and  they  might  fairly  l-  "  '  *  '  *  ntiiil 
inventiuns*  As  to  tho  aurplu  "•  re- 
membered that  £28,(KK)  really  ;.,  .,..-.    :  .: ,    iLity, 

which  wa§  a  revenue  Us  which  lb«  Uovertmumt  had 
as  much  right  to  put  upon  the  parchment  eonvo)  in^  the 
patent  right  ai  upon  any  other  pjirehinrnt  or  deed. 
CrOTcn^ment  always  meant  that  tbertj  should  ba  two 
distinct  spedes  of  priyments  ;  one  for  lees,  antl  the  otheir 
for  a  revenue  tax*  which  waa  £6  upon  the  warrant,  £IQ 
upon  the  three  years*  payment,  and  £20  open  the  seTaa 
years*  pay niont.  Those  taxes  amountrd  in  round  nurnben 
for  all  the  years  that  have  passed  since  the  beginning  of 
the  law,  to  £134,700.  That  was  a  lart^e  aum  for  ih^ 
GovcTument  to  tafca  for  atamp  duty*  But  tho  aKgregate 
surplus  from  which  thnt  deautition  was  made  was  no 
1ph«  than  £ltlt»U.2(J3.  Therefore*  deducting  what  the 
Government  might  legally  claim,  namely,  £184,700, 
thi?re  iitjil  wtift  left  the  large  suitilnn  for  diapf>sal  of 
£9ia,oU0for  the  requirements  of  tbfi  Patent -o^ce,  as 
was  intended  by  the  Patent  daw.  If  that  were  *o,  oncfl 
l*:rant  that  it  was  leoaible  that  fiirpendituro  fihoiild  be 
incurred  for  tho  object  of  improving  tb'  :itere 

waa  tho  mftiins.     He  did  not  agre^  with  t^  ^vho 

aiiid  the  Coramisuionfirs  were  paid  f«jr  dijiii^^  «,^u,.  filing 
they  did  not  do.  for  the  fact  was  the  whole  ayKtem^  m 
res(ardt!d  tho  duties  to  be  performed  by  the  Commis- 
sioners, was  tainted  by  the  defect  that  they  were  Pipcctod 
til  do  all  their  dutiea  gratuitou^ty*  Neither  tho  Lord 
Chanccdlor  nor  the  Master  of  the  Rolla  received  one 
siuKle  shilling,  and  the  Att  jrney-t>tmoral  and 
Solicit0r*Gt3neral  were  really  nut  paid  a  ain^le 
farthing  out  of  these  moneys  for  their  dutiei 
aa  Conimiaaiooerft,  but  for  tho  opinions  thoy  gSTO 
on  State  questions^  and  for  whi^h,  as  the  Govemoieiit 
would  not  pay  them^  they  were  quartered  upon  tho 
Ritent'oflioe,  The  Commission  era  haii  to  a  large  extent 
been  bkimed  forgot  doing  duties  for  which  they  wore  paid, 
bnt  they  were  really  paid  nothing.  He  would  n^com- 
mend  that  patentees  should  remember  that  the  reason^ 
when  they  go  into  a  court  of  iaw,  they  were  noable  to  ftop- 
port  their  rights  wai,  that  their  titlfj  dei  da  were  J*3sj1.  If  i 
patentee  would  tabs  the  trouble  t«>  eui^iiro  that  the  iov«0-' 
tion  he  has  made  wai  |xroporly  daacribed  in  hie  flj)«ciS- 


OS 


JOURNAL  OP  THE  SOOlETr  OP  iRTS,  DcosifBca  18,  187 


OA^on,  wMch  ho  would  call  his  title  deed,  and  then 
would  tako  that  into  a  court  of  law^  he  helicTed  that  in 
nine  oases  out  of  ton  he  would  fintl  no  diffioqltj  in  gtx- 
lorcing  his  rights*  Bat  unless  h^  doea  thut,  and  take* 
care  that  instead  of  having  his  invention  defined  with 
boundnnes  that  were  eUatic,  if  he  endeavoured  to  put  in 
hl'i  specification  cMnia  whicb  he  could  not  support,  in 
order  to  coyer  wide  grocmd,  he  forgot  thit  thia  was  the 
yerj  thing  that  ruina  hia  claim,  and  when  his  concLSel 
takes  his  case  info  court  he  ^nds  he  tratmot  support  it. 

Mr.  E.  A.  Cowp«r  thought  thero  wai  one  argument 
Mr.  Bramwell  had  hard];f  touched  upon,  although  he 
hud  named  it.  There  were  laws  in  this  couotry  for 
the  proteotion  of  life  and  property,  indeed  it  was  flome- 
tiTnes  remarked  that  we  think  more  of  the  protection  of 
property  than  we  do  of  life,  or  at  all  events  of  hmba ; 
but  what  would  be  thought  if  it  were  opun  to  anyone 
and  everyone  to  take  from  a  man  a  field  of  wheat  grown 
on  land  he  bad  recoT«»red  from  the  sea  at  great  coat 
uid  penereranee.  Just  bo,  an  inv^entor  worked  and 
icoovered  from  the  boundlesa  sea  of  ignorance  the 
means  of  sapplying  in  grciit^r  quantity,  at  a  cheaper 
rate,  and  of  a  better  qutihty,  all  the  infinite  variety  of 
U'dclAs  and  manufntturcs  that  go  to  make  up  a  uation'a 
wealth.  It  was  an  every^day  fact,  and  one  admitted  on 
aE  hands,  thut  the  laws  of  patent  property  must  h« 
carefully  adapted  to  the  special  circumstances  of  that 
property.  So,  clever  men,  men  more  educated  or 
original  in  their  ideas,  were  at  once  acknowledged  to 
have  a  property  in  their  thoughts,  and  beoauae  others 
want  them,  they  readily  give  them  protection  by  oopy- 
right,  not  for  fourteen  years  only,  but  for  their  whole 
L'fetime.  So  another  claaB  of  men  work  with  their 
original  thoughts  in  another  direction,  having  a  more 
practical  tendency ^  n.nd  they  equally  have  a  right  to  have 
their  labours  protected  to  them  for  a  few  years,  at  all 
©venta  nn  til  th  ey  can  remunerate  themsel  rea,  H  e  would 
mention  the  caae  of  a  workman  who  invented  a  very 
yaluablo  improvement  iu  the  mode  of  working  the 
■Hde- valves  of  iteam- engines,  and  it  waa  particulary 
vd^aaMe  when  enginea  had  to  be  rev^ersed  auddenly 
or,  indeed,  at  alL  80  valuable  was  this  invention 
thit  it  was  all  but  universally  uaed  in  all  locomotives 
and  in  all  a  team- boats;  now  this  workmtin  mnde  a  mts- 
tdc^r  *»  imtead  of  going  to  the  l*atent-ofEco  and  paying 
flvo  pounds,  ho  showed  it  to  a  gentlemati  who  gnve' him 
flv«  pounds,  he  not  thinking  it  a  very  valuable  thing  at 
th«  moment.  Now  it  was  a  great  pity  that  thi^  man 
did  not  have  tbe  benefit  of  the  Patent* laws,  as  h©  fully 
deserved  to  reap  a  fraction  of  the  great  good  he  did  by 
Ms  invention,  which  at  the  very  lowest  valuation  could 
not  b  a ve  bee  n  wo  r th  leas  than  £20,000,  Anotho  r  c  Fise  he 
wm  even  more  intimately  acquainted  with*  Years  ago  he 
had  designed  the  common  fog-aignal,  now  universal  on 
tU  railways,  but  he  did  not  patent  it  becauso  ho  thought, 
and  thought  wrongly,  that  it  would  be  more  quickly 
brought  into  uao  i  f  loilop&n.  The  result  wna  that  he  receivoi 
next  to  nothing  for  the  invention,  and  it  was  not  taken 
up  so  quickly  as  it  ought  to  have  been,  by  probably 
two  yearsj  and  groat  loss  of  life  occurred  during 
that  time,  which  might  havo  been  saved  if  it  had  at 
once  been  patented  and  a  lactory  aet  to  work 
to  make  and  puah  the  invention  mor©  than 
he  could  afford  to  do,  having  no  security 
of  reaping  advantages  from  it,  as  he  had  no  patent. 
It  h^id  hoen  observed  that  inventors  sometimes  hit  upon 
ft  lucky  invention,  and  r&fereoce  had  boen  made  to  the 
improvement  introdacod  by  his  father  into  printing 
machinery.  Certainly  this  was  an  iavention  which 
had  created  qnitc  a  revolution  in  the  dissemination  of 
information,  but  he  knew  that  his  fitther  had  worked 
for  weeks,  months,  and  years,  and  had  spent  many 
hundrcHls  if  not  thousands  of  pounds  ia  his  experiments, 
until  at  last  the  day  came  when  his  partner  announced 
that  he  would  risk  £5  more  upon  i^  and  that  was  alL 
Hippily  the  deaired  end  was  accomplished  just  within 
the  £5,  and  it  was  very  well  to  point  to  the  lucky  hit 


which  came  at  the  last  moment*  but  whi 
labour,  and  money  apeut  previously  P 
thing  when  it  was  donOj  something  OQ 
inking  apparatus;  for  aevend  printii] 
been  constructed  which  would  g|v9  1 
pression  if  time  oould  be  aliowad  to 
hand,  the  difficulty  being  to  eS 
distribution  of  ink.  This  was  at  Infit 
its  being  distributed  latitudinaUy  ant 
instead  of  one  way  only,  &nd  theffl,  tbi 
It  had  been  said  inveotiofna  might  be  w^ 
Ihe  inventors,  but  this  waa  not  the  oaa 
rare  instances.  HewouMnametwo^  one  v 
case ',  it  was  not  quite  such  a  process  whi 
Citrt-y  on  by  hi  ma  elf,  because  steam  pow 
itf  and  so  tbc  inventor  had  a  steam  eng:i: 
put  up,  and  had  the  shafllng  run  throuj 
secret  room,  and  iu  order  to  prevent  an, 
through,  he  ran  the  shafting  througl 
bo5,  so  that  all  view  of  his 
proven  ted  t  and  he  and  hia  engine 
and  out  as  well  dressed  gentlem^ij 
persons  suspected  what  was  going 
case  was  that  of  a  manufacture  of  th 
watchos,  who  worked  with  his  *oii 
springs  by  drawing  them  through  £ 
hardened  them,^  but  the  amount  of  worl 
very  small  indeed,  whilst  the  invention 
wire  after  hardening  is  one  of  very  gre 
deed»  AU  wire  for  pianofortes  whs  so 
years  ago  was  known  as  **  Austrian  l 
was  very  expensive,  though  now  it  a 
cheaply,  as  all  steeil  ropes  for  staatt 
made  of  this  hard*drawn  steel  wii^. 
however,  put  by  the  question  of  secret  t 
manufacturer  would  employ  a  large  nu 
to  work  secretlyl  and  he  would  aak 
country  reward  the  vast  DamhCT  of  ID' 
re<!orded  in  the  I'ateEit-offioe  dooUQiei&ti 
each  man  have  ashareinthepl^uctsof  1 
He  had  taken  the  trouble  to  c:deuiate 
lifetime  of  a  patent,  taking  into  aoconn 
the  third  ycir  feo  ia  not  paid,  and  also 
and  found  that  the  average  Ufe  of  a 
three  years  and  one- thirds  so  that  oi 
patentee  hns  but  a  short  time  of  it, 
the  really  valuable  patents  arc  kep 
owners,  other  wise  there  would 
prized  to  induco  inventors  to  gO 
It  wa^  a  most  romaiiYable  thing  that  t 
1852  had  never  been  fully  carried  o« 
*'  the  Law  officers,  togf^ther  with  such 
persons  as  Her  Majesty  shall  appoint,  « 
DiisaionerB  of  Patents*'*  Now  Her  Sli 
been  adviatid  by  tho  Governmont  to  app 
persons,'*  and  of  course  had  not  done  so 
a  very  great  omission,  for  if  the  law 
carried  out  almost  every  evil  would  vai 
Mr.  T.  B,  Grampton  s^iid,  notwitbatan 
been  said  against  tbe  American  system 
were  some  good  pointa  about  it,  parti 
liminary  investigation,  without  which 
many  more  applioations.  People  could 
to  be  infallible^  and  his  experience  of  J 
showed  him  that  these  investigations 
useful.  You  could  easily  improve  an  i 
you  could  also  obttitn  what  waa  equivaJi 
protection,  and  you  were  not  bound,  at 
to  deposit  a  model  on  making  your  appU 
time  was  allowed  for  so  doing.  There  w 
however,  in  which  the  system  might  he 
as,  for  instance,  that  mentioned  by  Hr. 
ing  a  large  subject  into  a  great  tntni 
which  separate  ptt tents  must  be  taken  oi 
to  inventors  being  rewarded  by  hottO 
posed  by  his  friends  to  have  had  some 
in  these  matters,  and  to  be  as  w^  i 


p  if  mad  peopli^,  haX  ha  must  confess  that  h^  had 
nd  to  a  mokt  Hq  did  not  mean  to  say  thcbt 
j  i  isrtiJXt  <*iit0tiir  propre  ia  toAkiog  nn  inren- 
lM£ng  tbftt  he  hj^  don«  somcsthing:  whoroby 

'^ d  will  of  hii  follaw  men;  but  to  aap* 

1  in  lut  leofloa  woold  work  at  a  aubjoct 
/fof  the  nks  My  of  being  kmght^id,  was 
i  wcrold  knigbtbood  do  for  him  ?   S appose 
if  tmp^tAhlQ  man,  kaighthood  wo  aid 
,  ttmt  what  ho  knew  of  iwarBona  in  a 
f  tM^eved  they  also  would  be  woraa  off 
J  of  that  description.    In  ittei  he  oould  not 
fiCtj  boaour  joy.  could  do  &  man  which  would 
^<adm^  hifl  time  and  money  for  tho  good 
aty.    For  nbout  six  yeara  he  had  been 
OGw    |s^icular   8ubj<ict,  working    at    it 
Ajngly^   with  iha  oommand  of  UDlitnited 
■  fiicility  and  requisite  for  buc^^ca^^  and 
Siply  reward^  by  honour  if  he  fluc- 
wooloiiot  repay  him  for  his    time  and 
oy  periona  thought  he  had  succeeded  in 
in  ffi^tnujg  Knall  coal  go  further  than 
lomatao  hedmg  ap^aratui ;  in  puddling  iyon 
fWMhiTV&ij ;  ana  m  making  flUful  in  »  ^le- 
I  from  ihM  commoneBt  elaea  of  iron  f^qual  to 
Mm,    If  ha  wero  to  be  rewarded  eimply  hy 
L  Afield  iay  ho  waa  much  obliged^  but  he 
'  hato  daVoted  hti  attention  to  these  sub- 
[li  hid  not  a  prospect  of  a  mortj  tangible  return, 
Eaowl«i,   Bart.,  thought  there  were  ono 
atii^l  pomta  on  which  great  improvement 
[!■  tffvdivl  in  tho  present  lystem*     In  the  firat 
not  coiiaid*r  alx  months  was  long  enough 
Ua«   tpecificatlon    in   many  cases,    and 


as  when  it  formed  only  the  hunting  ground  of  the  wild 
beast  or  of  the  naked  iiarage, 

Mr.  Johnlmray  said  he  wiahed  they  had  had  the  benefit 
of  Mr  BramwelFs  aasifltance  when,  some  years  ago,  they 
had  to  meet  Mr.  Miicfte,  and  Bome  other  gentlemen, 
who  were  strongly  in  fi^Tour  of  the  abolition  of  patents* 
Happily^  howevt^r,  they  were  ablo  so  far  to  influence  the 
Houae  of  Commons  as  to  postpone  this  abolition,  and 
since  then  a  strong  reaction  of  opinion  had  set  in,  so 
much  BO  that  dtiring  tho  present  discnaaion  there  had 
seomed  almost  ri  unanimity  of  Cycling  that  patents  ought 
in  some  abape  to  he  maintained*  The  only  diaaontient 
had  b&en  Mr,  Lloyd,  who  hpid  brought  his  great  power* 
of  criticism  and  satira  to  bear  o:i  ths  dewa  Mr,  Bramvdl  | 
put  forward^  and  said  that  the  iovontofs  ought  to  hi 
aatiB&ad  with  honour  and  glory  for  their  reward.  Thia 
was,  however,  merely  the  Bontimentol  view,  which 
was  hardly  worth  lerfout  discaasion*  Reference 
had  been  made  to  Ghiorgt  and  Robert  Stephenson, 
and  to  the  statues  in  Euston -square ;  in  other 
words  when  tho  inventor  asked  for  bread  he  waft 
offorud  a  stone*  But  Mr.  Lloyd  forgot  to  mention  that 
both  those  gentlemen  made  large  fortunes  besides.  At 
the  aame  time  he  agreed  that  when  the  Lord  ChanceUot 
and  other  legal  dignitarifis  filled  honorary  office*  oolyj 
and  when  learned  counsel  of  great  ingenuity  andacnm^ 
were  ready  to  conduct  coses  in  Uw  courts  for  thehonom 
of  the  thing  and  for  the  love  of  justice,  inventors  mi^ht 
be  asked  to  labour  without  any  more  solid  remuneration. 
But  leaving  the  reidm  of  aentiment  it  occurred  Uti 
him  that  a  patent  ivas  very  much  in  the  natnte  of  *l 
lease.  If  a  landlord  had  a  piece  of  waste  ground,  hft 
would  let  it  at  a  very  low  rent  for  a  ceriAin  term  t© 
someone  on  the  (Condition  that  he  put  so  much  labour 


««iijd  be  better  if  there  were  an  intelligent   ^^^j  capUal  iuto  it,  so  as  to  make  it'fertile  ;  and  in  thtt 
loners  who  had  power  at  their  dis*   ^^g  ^^^  ^^^  ^t^te  agreed  with  an  inventor,  that  for  ft 


kCknd  Ihe  time  within  which   the  patent 

I  Wpktffd,     This,  ho  believed,  would  greatly 

»  inventor^  who  had  been  bo  much  spoken 

f  a  good  Samaritan,  who  would  a^sii^t  him 

^  t©  carry  oat  his  ideas ;  though  he  feared 

Littantan'too  often  played  tho  lion's  share 

iRfentor    or    patentee    was    reduced    to 

i)itkaL     But  again,  when  the  patent  was 

laA  iho  inrentor's  rights  secured,  they  were 

lif  protected.      Too  often  a  HpocuUtive 

vne  forwani  and  used  the  patent  without 

klMidiig,  rbl>ing  on  the  inability  or  Teluetnnce 

l«eto«mbark  in  expensive  litigation.   Then 

r  HA  Qommenoe  an  action,  the  infringer  was 

» into  Ck>nrt  and  plead  that  the  invention 

md  IhaX  it  was  not  nsefulf  though  he 

\  a  «veTy  day  and  making  money  by  it, 

1 1»  a^liiig  in  the  int^^reat  of  the  public, 

1^  liJa  real  motive  there  was  a  process 

^*  bo  could  got  the  |>atent  repe^dod  by 

I  itti  ol  the  Attorney -General,  and  pro* 

,  mr0  fmiAM*    The  truth  w«s,  however,  ho 

aything  of  the  kind,  but  limply  desired 

fomptitioiitly  in  the  advantages  of  the 

I  «DiUd  «ugg«it»  therelon,  that  the  validi^ 

*     '4  not  be  allowed  to  be  contested  except 

lh*9i  if  the  patent  were  a  good  ono,  tho 

w  <^r  infringement  would  be  the  fact  of 

iiount  of  damages.     Such  an 

I  ««ra|iL,  J »  gtd  rid  of  more  than  three^ 

»  pat&Jit  IitigLition*  In  conclusioni  he  desired 

I  tsibate  to  Iklr,  Bramwell  for  ihe  admirable 

lb*  had  vindicated  tho  claims  of  British 

t hollow  sophistfy,  and  if  any  other  sane- 

Htored  h*»  would  appeal  to  the  higher  and 

'  t  not  muscle  the  ox  that  troadeth 

.  if  not  the  ox,  certainly  not  the 

I  vindicitod  the  claims  of  mind  again«»t 

tiim  Wttt  prescription  older  than  that 

ly,  for  from  the  former  the  latter 

ft  fittu^  and  without  it  would  he  as  valueleas 


I  way  I 

certidn  time  he  should  have  nxL  exclusive  privilege  in  i 
turn  for  hia  time  and  trouble.    It  was  therefore,  no 
longer  a  question  of  abatrai:t  right,  but  of  simple  con- 
tract, and  the  question   was,  whether  it  ^m  not  better 
for  the  State  to   enter  into  the*Q  contracts^    and  eo 
encourage  inventions,  rather  than  let  the  ground  lie 
waste.     He  was  an  inTentor  himself,  and  some  of  hia 
inventions  had  coat  him  something  better  then  the  stone 
Sir.  Lloyd  wished  him  to  be  coutent«?d  with ;  he  wa» 
jilso  an  expert,  often  employed  in  patent  casea  either  tO^J 
support  or  break  down  a  patent,  besides  which  he  was  ftf 
patent  agent,  and  had  had  some  hundreds  of  speciflca* 
tions  pi  S3  through  hia  hands.    He  did  not  speak,  there- 
fore, without  some  knowledge  of  tho  aubject.  and  hia 
experience  was  that  almost  aU  the  litigation,  trouble,  and 
annoyance  connected  with  patents — and  it  was  bat  & 
very  small  percentage — arose  from  the  patentee  or  thote^ 
who  acted  for  him  not  properly  defining  the  limita  of  thi 
invent! on »    It  was  just  as  if  a  pereou  let  a  piece  o 
ground  without  a  proper  plan,  or  leaTing  an  Indeftniti] 
boundary  liof?,  ao  that  no  ono  could  say  exactly  how  far 
it  extended.  He  did  not  care  for  an  examination  as  to  the 
novelty  or  utility  of  invontiona,  but  he  did  want  to  seo 
each  ono  so  accurately  described  that  there  could  he  no 
doubt  iia  to  what  it  included,  so  that  everyone  might 
know  when  he  was  treapaaaing  and  when  bo  was  not.    It 
was  not  right  in  his  opinion  for  the  Stotc  to  take  fees  from 
inventors  without  doing  something  in  rctumi  and  he 
should  like  to  aee  associated  with  ^e  present  Commis- 
si oners  ft  properly  qualified  body  of  |[entlemen,  whoae 
duty  it  should  be  to  examine  the  specifications  and  iao 
that  they  were  properly,    sccurately,    and    distinctly 
drawn.    He  could  mention  instances  in  which  men,  who 
had  *worn  before  the  American  Commissioners  that  they 
intonde^l  at  such  and  snoh  a  date  to  make  an  invention, 
had  been  able  to  keep  out  the  man  who  had  actually 
made  the  invention,  and  he  conld  only  say  that  if  auchft 
fl>  litem  were  followed  there  would  sooa  bo  an  end  to  in- 
ven tions  altogether. 
Dr.  CoUyer,  after  some  remarks  on  the  Vienna  Coo* 
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gress,  went  on  to  the  question  of  compnlBorj  licenses, 
which,  he  thought,  meant  depriving  a  patent  of 
any  commercial  value.  It  often  took  an  inventor 
ten  years  to  complete  an  invention,  and  during  this 
time  he  had  to  meet  with  all  kinds  of  rehuffs 
and  insults;  and  when  at  length  he  succeeded  he 
was  entitled  to  a  reward.  As  an  American  who  had 
been  connected  with  the  Patent-office,  he  did  not  con- 
sider that  the  objections  made  to  the  American 
system  deserved  any  reply.  The  fact  that  two,  three, 
or  four  bad  patents  had  passed,  was  no  reason  for 
depreciating  a  good  principle,  and  he  was  satisfied  that 
good  service  was  often  done  to  an  inventor  by  having 
nis  invention  examined  by  competent  men  who  could 
show  him  where  his  fault  lay.  Many  a  man  was  quite 
honest  in  supposing  that  he  had  invented  something 
which  had  been  known  years  before,  and  in  such  cases 
the  assistance  of  the  examiners  was  valuable. 

The  discussion  was  then  adjourned    to  the   Friday 
evening  following  (this  day),  December  18th,  at  8  o'clock. 


OBITUAEY. 


Benjamin  Bond  Cabbell.  —  Mr.  Benjamin  Bond 
Cabbell  died  on  "Wednesday,  the  10th  instant,  in  the 
^4th  year  of  his  age.  He  was  educated  at  Westminster 
and  at  Exeter  College,  Oxford,  and  was  called  to  the 
bar  in  1816.  He  was  a  Bencher  of  the  Middle  Temple, 
a  Justice  of  the  Peace  and  Deputy- Lieutenant  for  Middle- 
sex and  Norfolk.  He  sat  in  the  House  of  Commons  in 
1846-7  for  St.  Alban's,  and  in  1847  to  1857  for  Boston. 
He  was  for  long  known  as  a  patron  of  many  charities 
and  institutions  connected  with  art,  and  many  years  ago 
he  served  as  a  Vice-President  of  the  Society,  whioh  he 
Joined  as  long  ago  as  1824. 


GENEBAL    HOTES. 


Hew  Horizontal  Engine.— Among  the  exhibits  at  the 
Agricultural  Show  was  an  improvement  on  the  ordinary 
horizontal  fixed  en^rine,  with  separate  boiler,  shown  by 
Messri.  Koby  and  Co.  In  this  the  whole  engine  is  fixed  on 
a  solid  bed-plate,  the  boiler,  \rhich  is  of  the  locomotive 
^pe,  being  suitably  supported  above  the  working  parts  and 
the  fire-box,  which  rests  on  one  end  of  the  bed-plate.  The 
object  of  the  invention  is  t«)  provide  an  engine  which  can  be 
removed  without  much  difficulty,  and  set  up  withoat  much 
ekilled  labour,  and  without  coatly  and  extensive  foundation. 

Trade  of  Franco.— The  returns  of  the  imports  and 
exports  of  France  for  the  first  ten  months  of  the  present 
vear  prexent  somewhat  analogous  results  to  those  of  the 
United  Kingdom.  The  value  of  the  imports  has  increased 
oomparad  with  the  corresponding  period  of  last  year  about 
9  per  cent.,  while  on  the  exports  there  is  a  diminution  of 
about  1  percent  The  latter  had  for  the  six  months  of  this 
year  exhibited  a  great  decline,  and  it  would  almost  appear 
that  a  revival  of  trade  occurred  simultaneously  both  here 
and  in  France.  Of  the  Increased  imports  nearly  the  whole 
is  attributable  to  cereals  and  raw  cotton.  With  regard  to 
the  former,  the  position  will  undoubtedly  be  changed  in 
next  year's  returns,  owing  to  the  abundant  harvest  and  the 
commencement  already  of  exports.  Of  other  articles  which 
exhibit  any  notable  fluctuations,  coal  and  wood  have  con- 
siderably declined,  while  hides  and  silk  manufactures  have 
largely  increased.  The  exports  of  refined  sugar  have 
augmented  22  per  cent.,  and  all  articles  of  consumption,  with 
the  exception  of  wines  and  spirits,  exhibit  large  increases. 
The  value  of  the  butler  shipped  in  the  ten  months  is  nearly 
three  million  sterling,  of  which  we  certainly  take  three- 
fourths,  aa  alio  of  the  egga,  which  are  valued  at  one  and  a 
half  milliorn.  Of  the  manufactures  generally  known  as 
articUs  de  Paris  there  npppars  to  be  a  great  falling  off.  The 
imports  of  the  precious fmetals  had  exceed  the  exports  in  the 
ten  months  by  26i  millions  sterling. 


Indian  Cotton. — ^The  hand-loom  manufactuie  of  Indit 
is  still  a  very  large  industry,  and  the  supply  to  the  p«c^o( 
India  in  cotton  is  now  in  about  this  proportion— 22d,000,0001b. 
are  supplied  by  this  country,  310,000,0001b.  are  the  prodnn 
of  native  hand  manufacture,  and  40,000,0001b.  are  the  pro- 
duce of  their  manufaotories  by  steam  power.  In  1859  Indii 
had  but  two  mills  for  manufacturing  cotton  goods ;  bntnnoe 
that  time  the  number  has  increased,  and  there  are  now  miUi 
in  India  containing  490,000  spindles ;  while  other  mills  wbkh 
will  contain  240,000  spindles  are  being  erected;  and  ftos 
are  companies  formed  to  supply  a  further  increase  of  280/)00 
spindles ;  so  that,  although  to  this  point  the  devslopmntof 
the  factory  system  in  India  has  been  comparatively  dov, 
there  are  evidences  of  a  very  great  and  rapid  extension,  moh 
as  indicate  the  creation  of  a  great  national  industry.  The 
mills  erecting  and  projected  in  India  will  double  the  preitst 
manufacturing  power  of  India,  and  when  these  mills  are  all 
completed  the  mills  of  India  will  supply  80,000,0001b. 
instead  of  40,000,0001b.  sa  at  present,  which  will  equal 
about  one-thitd  of  the  goods  we  now  send  to  India  from  thii 
coimtry.  


NOTICES. 


SXrBSeEIPTIOHS. 


The  Michaelmas  subsciiptionB  are  due,  and 
should  be  forwarded  by  cheque,  Post-office  order, 
or  Cheque  Bank  cheque,  crossed  **  CouttsandCo.," 
and  made  payable  to  Mr.  Samuel  Thomas  Daven- 
port, Financial  officer. 

FBOCEEDniGS  OF  THE  SOCIETT. 

Caittor  Lectusbs.  ! 

The  first  course  of  Cantor  Lectures  is  on 
•*  Alcohol :  Its  Action  and  its  Use,"  by  Dr. 
B.  W.  RiCHAiLDSON,  F.B.S.  The  following  are 
the  remaining  lectures  of  this  course : — 

Lecturb  HI. — Monday,  DscEMBBn  21bt. 

The  influence  of  Common  or  Ethylio  Alcohol  on 
animal  life. — ^The  primary  physiological  action  of 
Alcohol. 

Lecture  IV. — Monday,  January  18th. 
The  position  of  Alcohol  as  a  food. — Its  eflfectB  on  the 
uTiimftl  temperature. — Hygienic  considerationt. 

Lecture  V. — ^Monday,  January  25th. 

The  secondary  action  of  Alcohol  on  rital  funcUons.— 
Physical  deteriorations  of  structure — general  and  special 
— incident  to  its  excessive  use. 

Lecture  VI. — Monday,  February  Ist. 
Influence  of  Alcohol  on  the  nervous  organisation, 
with  special  reference  to  the  mental  phenomena  induced 
by  its  use. — Summary. 

Members  are  privileged  to  introduce  two  friends 
to  each  of  the  Ordinary  and  Sectional  Meetings  of 
the  Society,  and  one  friend  to  each  Cantor  Lecture. 


BCIElfTIFIO  KEXnNGS  FOB  TfiB  ENSVIHe  WEEK. 


MOK.  ...SOCIETT  OF  ABT8,  John-street,  Adelpbi,  W.C.,8  pjo. 
(Cantor    Lectures.)       By    Dr.  B.    W.    Bichsidsss, 
**  Alcohol ;  its  Action  and  its  Use.*'   (Leofeore  m.) 
Medical,  11,  Chandos-street,  W.,  8  p.m. 
London  Isttitatiea,  Finsbnry-drcus,  B.C.  6  p.sa. 
Tnss.  ...Civil  Engineers,  S5,  Great  George-Rtreet,  WeBtminster, 
B.W.,  8  p.m.    Annual  General  Meting. 
Anthtopologrioal  Instltnte.  4.  8t.  MartinVplaoe.  W.C 
Colonel  A.  L«ne-Fox,  "OnBorlr  Modes  of  Nayigs- 
tion,  tracing  the  Derelopinent  of  fiihip-roiins." 
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«  /ton  it  So&tt^  thmild  li  addntaai  l«  lAt  Jeeri iary 


leEEDIHGS    OF    THE    SOCIETY. 


JUVEFILE  L1CTURE8, 

cii  have  amui^ed  with  Prof*  McLeod, 
L  Engineering  GoUog**,  Cooper's -hill»  to 
bro  lactnrus  on  Wednesday*  January  6, 
F^td^sidfiy,   Jftmiary   13,   at    3    pja>      The 
I  win  be  *•  The  Work  ajid  Food  of  th^  Iron 


EXTR4  MIETIMG. 

I  DiseuBsionoa  Mr.  F*  J.  Bramwell's 
**Tlis  Bxpedl^icy  of  Proteotioii  for 
"  was  resumed  on  Friday  evening, 
IsUi,  Wiu^iAH  Kewmaech,  F.E.S*t 
» member  of  the  Institute  of  France, 


f^Bwi«,  wished    to  be  allowed  to  say 

^^ri»wrUi  regard  to  Ibe  VioTtnn  CoogresST  which 

llni  i^iiTtd  to  «t  the   Uvt  m^ettng,  as  he  had 

■  ti«i»wttt$t  prominent  part  in  connection  with 

Hi  t4M    of    tJmt    Ccngrett    originated    with 

iMmtIs  Benbom,  Chief  Commisaioner  of  the 

Jkkihttioti*    tyid   invitations    wen  issued   to 

'  K  iQ   th^    Qtine  of    the    Austrian    GoYera> 

b  k  mw  to  eitahliahtng  Intornutional  r^ktiotm 

e  lilt  rutant-taw*  However,  before  the  t-'ongregs 

\\ht  iUiftrUai  0ovaroment»  like  Frank onstein* 

vhai  ilftfnied  nt  thdr  own  creation,  and 

mImuI  of  being  an  official  one,  was  simply 

'^-■'*^r^sed  of  roaanfttcttirera  and  others, 

-    who   hud  attended   the   Vienna 

Boron    Schwartz    atiU    had    the 

tu      He  (Dr.  Siemens}  wu  summoned 

t  itotn  i^wtlzerland  to  conduct  the  buainefls  of 

body,  and  amongst  his  duties  was 

;  if  not  translation   the  speech  of  any 

I  4f  the  yungrets  into   ax^y  other  of  the    four 

which     wero     in      use     there.       It     was 

r  f^mtistie,    that  hi^  position   waa  not   at  all 

l«  warn,  and  if  in  the  end  Ihe  Congress  arrired 

~y  nnolollptiB    which   would    stand    the  teat    of 

^«  tfid  ft^nn  the  basis  for  further  efforts  in  the 

I  of  an  Inleniatioiial  relationship  with  regard  to 

'rat^Iif*  thought  it  might  be  said  they  had  not  met 

Mr*  Webster*  Q.C^*  who  reprcaant^fd  England 

IMC^!*K  worked  moat  arduonfliy  in  the  enduavour 

.  ^— J  ^  trriTii  at  soma  loiwiutblo  conclasiona,  and 

tyjafli  worked  iiill  xmrd  aidiiomly  in  patting  the 

^*fllo»cl  the  Cbngrev  before  tbo  Engliah  GoTem- 

MMy  laNligible  fonn.     He  beUeved  that  a  better 

i^Vft  A<it|y  be  iatnxlttced  into  the  Qc^rman  Legis* 

^  i&bh  WMid  cani|Mire  £ifonrably  with  that  of 

[■VBiriesMiid  tn   this  oonntvyabo  he  beUered 

^^sisbt  bt  aapected  6om  the  present  Qorern- 


ment.  With  regard  to  the  English  Patent-kw,  he 
might  say  that  with  ail  its  fiiult*  ho  loved  it  stilL  But 
though  Its  adminiatriition  Is  ft  much  to  be  deaired,  there 
were  elements  in  it  extremely  advantageon.H  both  to  the 
inventor*  and  to  the  pubUe.  One  of  the  chief  of  these 
was  that  the  tax  was  progreaaive^  not  by  driblotSi  as  was 
the  c^e  in  France,  hut  there  wore  fixed  periods  during 
whioh  the  natdotee  might  try  to  fi^ive  life  to  hia  inren' 
tioiL,  and  if  at  the  end  of  the  period  It  did  not  answer,  he 
mig-ht  relin<4tii8h  the  ckjm  by  declining  to  pay  any 
farther  foes.  The  American  Patent-kw  had  certain  advan- 
tages of  itflovra*  and  he  thought  the  preliminary  examina* 
tion  a  good  institution,  though  both  tn  America  and  Prussia 
it  was  carried  beyond  the  limits  of  ujMjfulneBS.  One 
speaker  bad  compared  an  invention  to  a  reclamation  of 
land  on  the  sea  abore,  and  be  understood  him  to  draw 
from  it  the  reference  that  the  right  of  an  inventor  waa 
indefeaBible.  Now  he  was  strongly  opposed  to  the  idea 
of  indefoftMble  right,  and  taking  the  same  idea  he  woold 
eay  that  though  a  man  was  entitled  to  the  fruito  of  bifl 
labour  in  gain  of  ground  from  the  sea,  there  mi^ht  be 
oircnmstances  under  which  It  might  not  he  desirable, 
from  its  efi'ect  upon  the  tideway  or  other wiae^  to  mako 
the  rechimation-  He  would  thereforo  rather  compare 
an  invention  to  a  new-bom  child,  which  might  becom© 
a  man  of  great  power^  hut  in  Its  actuiil  state  wae 
utterly  power! oas.  The  parent  of  the  child  had  not  only 
rights  but  important  duties  ;  and  so  with  the  patentee, 
he  bad  a  public  trust  to  perform^  ho  otight  to  carry  the 
idea  which  presented  it*elf  to  him  into  practice  aod  give 
form  ft nd  subatanc  G  to  h  is  i  a vcn  tion .  For  so  doio  g  h  e  was 
juaLiHed  in  taking  his  share  of  tho  benefit  which  it  might 
produce,  but  for  a  certain  time  only,  after  which  it  would 
be  given  over  to  the  community.  He  thought  thia  waa 
the  view  put  forward  by  Mr*  Bramwell,  and  in  conclu- 
aion,  he  congratulated  all  those  intereated  m  thia  im- 
portant question  on  having  had  the  advantage  of 
hearing  thia  most  able  address  and  the  almost  equally 
valuable  diecojsaion  which  had  foUowed  it|  for  both, 
he  believed,  would  lead  to  most  important  practical 
resulti. 

Mr.  H,  Cole,  C.B.,  said  :— In  the  few  remarks  I  am  about 
to  make,  I  intend  to  avoid  the  diaensaion  of  general  ab^ 
stract  principles,  and  to  confine  my  obaervattons  to 
aom*i  fitcts  and  practical  pointd.  Even  then  I  do  not 
intend  to  bring  forward  all  thtj  many  deUils  of  this 
complex  quoation  and  lU  numerous  ramifications . 
It  is  more  than  twenty- four  years  siooe  the  t^ociefcy 
of  Arts  hEgan  and  carried  out  a  sucoeB*ful  agitation 
agamat  the  bad  Paten t*la*s  wbieh  then  existed.  On 
the  facta  of  the  case  collected  by  the  Society,  Charles 
Dickens  published  "  A  Poor  Man's  Tale  of  a  l*atent"  in 
JUu*ek<^Ui  JF^rdi  of  the  I9th  Oct.,  I860,  which  circulated 
in  thousand  a— hundreds  of  thoiiMniis— throughout  the 
country,  nod  gave  the  death  blow  lo  that  had  system. 
This  humorous  talo  with  ita  true  f^cta  got^  rid  of  the 
**  whole  gang  of  banapers  and  cbiiiT- waxes/'  England 
hiiving  been,  as  Dickon  a  said^  ''ohafied  aod  waxed 
sufficiently.'*  There  is  still  a  little  chaffing  and  waxinff 
in  the  obtaining  a  patent  which  might  be  well  dispensed 
with.  Under  the  system  before  18o2,  about  700  patentf 
yearly  were  iaaued  in  the  United  Kingdom.  They 
jieldod  £66,00U  a  year  in  fees.  The  broad  prm- 
ciplea  of  reform  which  the  Society  advocated 
were— simplioitv  of  reiristration ;  a  graduated  scale 
of  fees  from  £d  to  £IOH,  payable  i*t  fixed  periods; 
a  full  publication  of  all  specifiiiutinna*  with  proper  in- 
dexes; and  laiitly,  that  "  the  surplus  profits,  after  pay- 
ing oflice  expenses,  should  be  dirt  oily  apylied  to  some 
public  purpose  connected  with  Invention,  but  not  carried 
to  the  Consolidated  Fund/'  The  Patent  Act  of  lUS. 
in  the  main  adopted  thewo  principks.  and  the  result 
last  year  was  n^  fLjUowB:-^t2S-l  applications  wore 
made  for  patents,  i.tf*,  ^latents  have  been  sixfolded 
under  the  present  law.  Of  these  only  2^906  ob- 
tained Letters  Patent,  and  as  many  as  1,^21)  wore 
not  finally  completed.    The  grou  total  of  feei   tm* 
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liaed  £144,761,  of  which  £95,284  went  to  the  Trea- 
sury, whOst  Smeaton's  engine  was  broken  up  for  old 
iron.  AH  commendation  shonld  be  given  to  Mr.  Bennet 
Woodcroft  for  his  works  of  publication  and  indexing. 
During  this  period  some  scepticiam,  in  defiance  of  old 

Sractice  and  the  opinions  of  political  economists  like 
ohn  Stuart  Mill  and  others,  has  been  expressed,  ques- 
tioning if  it  be  ^ood  public  policy  to  acknowledge  any 
rights  of  invention  at  all.  This  scepticism  has  declined 
of  late,  and  I  think  the  working  men  must  have  altered 
the  views  of  the  late  Lord  Chancellor.  However  waver- 
ing you  may  be  in  trying  to  form  a  dispassionate  judg- 
ment on  a  difficult  and  abstract  idea,  I  think  the  conclu- 
Bion  must  be  that  the  inventors'  rights  ought  to  be  pro- 

^^s.  .■^*  *®®°"  ^  °^®  *^**  ^'-  Bramweirs  paper, 
Mr.  Fitzjames  Stephen's  remarks,  and  the  able  speeches 
of  others  in  the  late  difcussions,  and  above  all  the  evi- 
dence  aflTorded  of  the  strides  made  in  manufacturing  in- 
dustry through  invention,  render  it  quite  unnecessary 
now  to  enter  upon  that  question.  The  points  to 
whichit  appears  to  me  profitable  to  direct  attention 
ar^ What  improvements  can  be  made  in  the  present  law 
and  practice  ?  I  assume  patents  for  inventions  will  con- 
•V®*  t^^'^  Pag^tthe  inventor  to  have  an  unchallenged 
right  of  registration  of  his  invention  at  a  cheaper  cost 
toan  now  ?  (2.)  As  all  the  onus  of  defending  rests  upon 
him,  ought  he  to  have  that  right  unquestioned  when 
fVyTT^,^,foTTegiBtmiion?  (3.)  Ought  any  kind  of  Papal 
mfallibihty  to  be  called  in  to  pronounce  a  judgement  on  the 
novelty  and  goodness  of  his  claim  ?  (4.)  As  at  present, 
ought  there  to  be  graduated  rates  of  fees,  and  ought  these 
to  be  of  the  same  amount  P  (5.)  Can  law  proceedings  be 
simplified  and  cheapened?  As  respects  the  firat 
question,  the  fee  of  £5  is  not  high  in  itself;  it  might 
be  lowered,  but  this  would  not  materially  affect  the 
subsequent  cost  of  taking  out  a  patent,  because  the  chief 
part  of  ^e  cost  is  the  agent's  charges.  It  might  perhaps 
be  worthy  of  consideration,  if  these  charges  could  be 
reduced  by  some  official  forms  which  the  ignorant  poor 
inventor  could  fill  up,  under  the  guidance  of  a  recognised 
agent,  at  a  fixed  payment  As  respects  the  second 
quertion,  I  hold  it  quite  impossible  for  any  tribunal 
to  decide  satisfactorily  to  the  public  if  a  patent 
should  be  granted  or  not  granted.  It  would  be 
fatal  to  inventive  progress  to  give  any  tribunal  such  a 
power,  and  I  am  convinced  the  public  would  never 
tolerate  it.  How  long  would  a  tribunal  of  scientific 
doctors  stoppmg  an  invention  for  crossing  the  Atlantic,  or 
grbiddmgthe  plans  of  buUdingforaCrystal  Palace.kst  ? 
But  the  Patent-office  has  by  the  present  law  sufficient 
powers,  and  might  perhaps  give  a  report  on  certain  facts 
at  a  reasonable  fee  upon  the  request  of  an  inventor  for 
his  guidance.  Such  a  report  shonld  have  no  legal  force 
mitU  It  was  proved  by  a  oourt  of  law  to  possess  it. 
On  thepohcy  of  renewed  terms  for  patents  at  graduated 
lees  1  think  there  cannot  be  two  opinions.  It  is  a  siranle, 
effective,  and  self-acting  process  for  getting  rid  of  use- 
less patents,  and  should  be  certainly  maintained.  In  my 
opmion  the  present  fees  are  not  too  high  if  they  were 
appropnated  for  the  benefit  of  invention,  but  they  are 
greatly  too  high  if  treated  as  a  tax  payable  to  the  Ex- 
chequer. I  dare  say  the  legal  proceedings  arising  out 
ot  patents  like  most  human  arrangements  conld  be  im- 
proved, but  as  Mr.  Fitzjames  Stephen  has  shown,  the 
very  nature  of  the  subjects  is  so  complex,  when  inventors, 
capitahsts,  and  manufacturers  are  all  quarreUing,  that 
much  cannot  be  hoped  for  in  this  direction.  I  abstain 
from  discussing  the  limitations  to  be  put  on  the  rights 
of  inventors  by  granting  compulsory  licences.  I  think 
there  oueht  to  be  compulsion  by  arbitration.  They  seem 
to  me  details  for  a  small  committee  rather  thsn  a 
public  meeting  to  setUe.  I  have  no  doubt  at  all  that 
any  surplus  fees  ought  to  be  applied,  under  legal  enact- 
ment,  \p  the  support  of  a  museum  of  scientific  inventions 
worthy  of  this  great  country.  The  museum  shonld  be 
TOidef  regulations  so  that  the  Treasury  ought  not  to  have 
thepower  to  refuse  a  miserable  £150  to  preserve  Smcaton's 


pumpinfT  engine  in  1766,  which  was  at  work  tenyeazs  '] 

before  Watt's  steam  engine.    I  have  a  conviction  ny-  "^ 

self  that  the  present  times  are  propitious  for  re-ooiuider-  *' 

ing  this  question  of  patents  of  vital  importance  to  the  ' 
manufieusturing  industry  of  this  country,  that  the  present 
Chancellor  of  the  Exchequer  and  the  Lord  Chanoellor 
will  deal  with  this  question  as  statesmen,  and  that  this 

Society,  inventors,  and  capitalists,  and  the  public,  will  ^ 

hereafter  owe  the  present  Government  their  gntitode.  ^ 

Mr.  T.  Webster,  Q.C.,  wished  to  refer  to  only  one 
matter  which  had  been  a  little  misunderstood,  namely, 
the  question*of  the  compulsory  licenses.    It  had  neyer 
been  proposed  by  anybody  that  anyone  could  come  in  at 
his  pleasure  and  share  the  property  of  an  inventor. 
What  was  intended  and  expresfied    in  the  resolution 
passed  at  Vienna  was,  that  in  certain  cases  in  which  the 
public  interest  required  it  there  should  be  a  grant  of  a 
license  to  a  competent  person  on  reasonable  adequate 
compensation  being  given.'  And  he  wished  to  call  atten- 
tion to  this  consideration,  which  had  not  yet  been  ad- 
verted to,  but  which  was  very  much  pressed  at  Vienna, 
namely,  that  this  question  of  compulsory  Hcense  was 
essentially  a  poor  man's  question.    It  was  well  known 
in  this  country,  though  the  Americans  had  not  yet  foond 
the  pressure  of  it — and  the  same  necessity  did  not  arise 
there  owing  to  the  examination  system,  which  prevroted 
many  useless  patents  being  granted— that  it  was  often 
to  the  interest  of  capitalists  to  buy  up  patents  to  prevent 
their  being  worked.    In  that  state  of  things  the  law 
ought  to  step  in  and  say  that  such  dog-in-&e-msDger 
conduct  should  not  be  allowed,  and  that  it  should  be  impos- 
sible for  a  patent  to  be  taken  out  in  this  country 
whilst  all  the  articles  made  under  it  were  manufaetared 
abroad.     It  was  that  raisofaief  which    was  felt  veiy 
much  in  some  cases,  though  in  the  majority  he  beli^.Ted 
the  evil  was  more  imaginarv  than  real,  which  led  to  the 
strong  feeling  in  favour  of  a  compulsory  license,  and 
induced  the  Congress,  though  at  first  very  adverse  to 
the    idea,  ultimately  to    adopt    the   resolution  by  a 
minority  of  three  to  one.    And  he  felt  satisfied  that  if 
the  woxking'men  of  this  country,  against  whose  interest 
it  was  supposed  this  would  act,  would  only  look  at  the 
matter  in  the  proper  light,  they  would  see  that  this 
reform  was  essentially  in  their  interest.     He  would  not 
occupy  the  time  of  the  meeting  further,  but  he  thought 
Mr.  IBramwell  might  be  congratulated  on  having  added 
a  great  number  of  considerations  which  probably  had 
never  occurred  to  anyone  before,  and  ho  believed  the 
result  would  be  that  something  would  be  done  towards 
that  reform  in  which  the  Society  of  Arts  had  taken  part 
so  long  ago  as  a  quarter  of  a  century. 

Mr.  W.  Orlffith  thought  one  observation  which  bad 
fallen  from  Mr.  Samuelson  was  rather  calculated  to 
produce  a  false  impression  as  to  the  legal  state  of  the 
question.  That  gentleman  said  that  the  present  system 
of  administration  might  be  improved  by  calling  in  other 
persons  to  administer  it.  That  might  be  perfectly  true ; 
and  yet  it  hardly  touched  one  of  the  essential  evils  which 
at  present  existed.  Nobody  could  have  higher  roipeet 
for  the  Act  of  James  I.  than  himself,  and,  as  had  been 
said,  it  showed  the  patriotism  of  the  people  of  that  day, 
and  the  justice  and  generosity  with  which  they  treated 
the  inventors  of  new  and  useftil  articles.  But  what  was 
the  meaning  put  upon  those  words  "  new  and  usefiil "  at 
the  present  time.  According  to  the  practice  of  the  Law- 
officers  of  the  Crown  patents  might  be  granted  for 
similar  objects.  It  had  been'  decided  by  the  House  of 
Lords,  in  the  celebrated  case  with  regards  toBetti's  Qip- 
sules,  that  though  the  speciflcationB  were  identiettl»  two 
patents  might  be  g^ranted  to  different  persons.  Now  wtts 
not  that  absurd ;  was  it  possible  that  when  one  Oeaagwwi 
new,  another  thing  described  in  exactly  the  saaro  wmf 
could  be  new  also  P  Yet  such  was  the  prsMnt  pnctie^ 
and  in  the  Law  Reports  for  the  present  month  be  ibntnl 
that  the  great  seal  nad  been  affixed  to  two  eiiailBr  h^ 
ventions  upon  the  same  day.     This  was  not  altogether  e 
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thwwtioil  obyection,  for  if  yoa  hadpa^nU  gmntod  to  two 
psiMt  vhobitNiglit  forward  things  exactly  similar  there 
wu  rare  to  be  mach  litigation  afterwards,  and  the 
PkkBt-Uw  would  be  abused,  and  rightly  so,  for  being 
m  wrooe  in  its  principles.  Only  the  other  day  at  the 
PstsotMuseainne  haa  hodput  into  his  hands  the  last  part 
of  the  sridence  given  before  the  House  of  Commons 
Comisittee,  and  he  there  found  that  both  Sir  Roundell 
E^laez  and  Mr.  Grove  aaid  that  the  present  law  was 
m  cambrous  and  unworkable  in  its  character  that 
loootr  than  it  should  continue  to  exist  they  would  have 
QODtotsctionatall.  If  ps tents  ought  to  be  protected, 
iaa  if  a  person  had  a  right  to  reap  the  fruits  of  his  own 
isboor,  it  was  sorely  wise  to  advocate  such  reforms  in 
tks  law  as  would  separate  the  abuse  from  that  which 
msittJly  usefuL  He  did  not  think  anybody  could  con- 
tod  in  toe  preMnt  day  on  abstract  principles  that  it  was 
oot  JBst  and  expedient  that  such  rights  should  be  pro- 
UifiiL  If  the  farmer  who  sold  a  field  had  a  right  to 
raiptlie  fruits,  and  if  a  man  who  laboured  with  his  hands 
bsd  s  tight  to  his  wages,  he  who  laboured  with  his  brains 
kad  also  a  right  to  receive  the  fruits  of  his  labour.  On 
tWw  grounds,  and  also  because  it  was  obvious  that 
t£  they  did  not  grant  protection  inventors  would  be 
iiiming»away  to  other  countries  and  capital  would 
foUovthsm — he  considered  it  both  expedient  and  just 
tosxtend  protection  to  inventions ;  but  at  the  same  time, 
vhils  Bopporting  this  view,  it  was  highly  desirous  to 
aiMTs  that  which  was  useless  and  which  brought  that 
which  vss  so  good  into  so  much  disfavour  and  contempt. 
Hs  teefore  thought  it  would  be  wise  for  the  present 
Wirtng  to  appoint  a  committee  to  consider  the  parfia- 
Mtey  sspect  of  the  question.  The  Society  had  great 
itflsfDce,  and  if  that  were  brought  to  bear  on  the  Secre- 
tory of  State  he  thought  they  would  be  more  likely  to 
stkin  the  ands  they  had.  in  view. 

■r.  WOtiam  Smith  asked  if  Mr.  Griffith  knew  for  a 
hei  that  becaoae  the  seal  had  been  affixed  to  the  two 
pvteati  with  the  same  title  that  the  specifications  were 
ths  matf  considering  that  the  latter  could  not  have  been 
?«l>tiihedatthe  time. 

lb,  Yabstar  said  it  was  notorious  that  the  anomaly 
fUhuW  to  did  happen. 

llr.  Sriftth  said  it  was  so  laid  down  by  the  House 
oi  Utit  in  Betta'  case,  and  two  cases  of  a  similar  kind 
*tt»nlBrrBd  to  in  the  aathorised  i-eports. 

,  Xr.  BriBiwall,  in  reply,  said,  I  am  afraid  that  by  this 
*"*eyoa  most  be  weary  of  the  subject  of  protection  for 
^i^'Batiso,  but  at  the  risk  of  causing  you  to  be  still  more 
^*U7*  ^  will  ask  your  kind  indulgence  for  some  con- 
•wUs  time,  while  I  reply  to  the  various  observations 
wft  have  bsen  made  in  the  course  of  the  discussion,  and 
i  vili  Tcnture  to  demand  your  permission  to  pass,  in  one 
«two  instances,  beyond  the  Doundaries  of  this  room, 
<*ato  bs  allowed  to  comment  upon  remarks  which  have 
"•i  nade  elsewhere.  In  the  very  outset  of  my  reply, 
1  WHh  to  clear  up  a  misapprehension  as  to  my  views 
sate  which  some  aroear  to  have  laboured.  Mr.  Samuel- 
^Aid  that  I  regarded  matters  too  much  couleur  de  rose, 
*^  ctksn  have  said  I  appear  to  be  of  opinion  that 
^  pMQiit  system  is  the  best  oi  all  possible  systems,  and 
"•taoslteRition  is  wanted.  This  really  is  not  so,  as 
Mj  oQs  Btty  tee  who  will  take  the  trouble  to  refer  to  the 
!"7  ^  page  of  my  paper.  I  state  there  that  two 
H^liaay  wall  be  conaidered;  the  one,  what  should 
Jjtite  nature  of  a  Patent-law ;  the  other,  whether  there 
|mahe  any  Patant-law  at  all;  and  then  I  go  on  to  say 
Mas  it  was  impoeaible  to  diacuas  these  two  subjects  in 
^nsBing,  and  it  was  idle  to  investigate  details  when 
thaiBgf  pandple  was  in  doubt,  I  would  devote  myaelf 
te  Ika  wsideration  of  the  broad  question  whether  or 
iHtoeahonld  be  a  Patent-law,  and  then  I  added  that 
wlktflidadto  disooaa  that  qoeetion  without  entering 
y  tha  msarti  or  demerits  of  the  pfeaent  Uw,  it  was 
«^lttthalIalionld,naagaiaat  myself,  take  the  law 


as  it  atobd,  and  ahould  ^nn^id^  wheUMb  evftft-wifejnflh 
a  law,  it  was  expedient  to  have  protection  or  to  do 
without  it.  Before  my  reply  is  concluded  I  think  I  shall 
have  shown  to  you,  not  only  that  I  believe  the  present 
law  (or  rather,  as  it  would  seem  from  the  statement  of 
Mr.  Samuelson,  the  practice  under  the  present  law,  and 
not  the  law  itself)  could  in  some  respects  be  altered  with 
advantage,  but  I  shall  also  show  you  that  I  have  had 
this  subject  of  amendment  under  my  consideration  for 
years,  and  that  I  have  borne  my  share  in  suggesting 
what  those  amendments  should  be.  Notwithstanding 
the  many  kind  things  that,  in  the  course  of  the  discussion, 
have  been  said  of  my  paper,  I  am  in  considerable  doubt 
whether  I  ought  not  to  apologise  for  having  brought  it 
forward,  and  whether  I  ought  not  to  do  so,  on  the  ground 
that  such  a  paper  was  unnecessary,  and  worse  even  than 
this,  that  it  was  suggestive  of  a  going  back.  It  is  in 
this  sense  at  all  events  that  I  understood  Mr.  Hinde 
Palmer's  observations.  You  will  remember  he  expressed 
his  surprise  that  a  paper  should  have  been  written  which 
treated  as  still  open  to  doubt  the  question  whether  there 
shoiUd  be  protection  for  invention,  whereas  ho  believed 
that  question  had  long  been  settled  in  the  affirmative. 
Any  mortification  I  might  experience  on  finding  that 
I  have  written  an  unnecessary  paper,  is  more  than 
outweighed  by  the  pleasure  of  hearing  f^om  a  gentleman 
in  Mr.  Hinde  Palmers  position  as  a  recent  member  of 
the  Legislature  (and  a  member  who,  only  three  years 
ago,  had  the  whole  subject  so  thoroughly  before  him  in 
his  position  of  one  of  the  Committee  which  sat  in  lb7U, 
that  the  principle  of  protection  is  firmly  established. 
Mr.  Hindo  JPalmer  certainly  appears  to  be  justified  in 
his  position  by  the  general  concurrence  of  the  speakers 
who  have  addressed  this  meeting,  and  also  by  the  tone 
of  the  press  in  their  notices  of  these  proceedings  here. 
I  repeat  I  shall  be  most  heartily  glad  if  Mr.  Palmer  is 
right,  and  if  this  paper  of  mine  really  was  unnecessary, 
even  though  it  would  make  me  responsible  for  having 
uselessly  occupied  your  time.  But  I  cannot  say  I  am 
quite  assured  that  Mr.  Palmer  is  right ;  I  cannot  forget 
that  no  longer  ago  than  1869  Mr.  Macfie  moved  in  the 
House  of  Commons,  "  That  in  the  opinion  of  this  House, 
the  time  has  arrived  when  the  interests  of  trade  and 
commerce,  and  the  progress  of  the  arts  and  sciences  in 
this  country,  would  be  promoted  by  the  abolition  of 
patents  for  inventions,"  and  that  although  this  motion 
was  not  pressed  to  a  division,  Mr.  Macfie  found  no  less 
a  person  than  Sir  Roundell  Palmer  (who,  since  then,  as 
Lord  Chancellor  Selbome,  has  been  at  the  head  of  the  law 
in  this  country)  to  second  that  motion,  and  he  also  found 
Lord  Stanley,  the  present  Earl  of  Derby,  to  speak  in  his 
favour.  I  will  not  at  this  moment  say  anything  further 
about  Mr.  Macfie,  although  I  shall  have  occasion  to  do 
so  before  my  reply  is  concluded,  but  I  will  ask  the 
meeting  to  consider  the  gravity  of  the  opinions  of  men 
like  Lord  Selbome  and  Lord  Derby.  The  latter  noble- 
man  is  a  member  of  the  Cabinet,  and  although  his  duties 
in  that  Cabinet  are  such  that  presumably  the  subject  of 
Patent-law  (except  the  question  of  an  International  law) 
does  not  fall  within  their  scope,  nevertheless  it  cannot 
for  one  moment  be  doubted  but  that  the  advice  of  a 
nobleman  so  distinguished  in  every  way  for  uprightness, 
sound  sense,  and  an  earnest  desire  to  do  the  very  best 
that  he  can  for  the  country,  should  be  sought  by 
his  colleagues,  and  should  have  its  full  weight. 
Lord  Selbome  also,  altiiough  now  among  the  retired 
Chancellors,  is  a  man  whose  every  opinion  must  be  listened 
to  with  the  greatest  possible  attention,  whether  he  be  in 
office  or  not;  and,  so  far  as  I  know,  neither  Lord 
Derby  nor  Lord  Selbome  has  ever  since  the  debate 
of  1869  made  any  statement  to  warrant  one  in  supposing 
that  he  has  to  the  lightest  extent  modified  his  opinion 
npon  the  Patent-law  question,  or  that  he  believes  ha 
perhaps  was  in  error  in  supporting  Mr.  Macfie's 
motion,  which,  you  will  remember,  dealt,  as  my 
pap^  does,  not  with,  details  at  all,  but  went  to 
the  very  root  of  the  qneation  of  patents  for  inven- 
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tion.  Now  I  am  not,  I  am  sure  yon  will  credit 
me,  Tain  enough  to  suppoae,  that  even  if  my  paper  ever 
came  to  the  knowledge  of  Lord  Derby,  or  was  brought 
before  the  notice  of  Lord  Selbome,  any  arguments  I 
advance  in  favour  of  the  maintenance  of  protection  for 
invention  would  have  such  weight  with  those  noblemen 
as  to  cause  them  to  change  their  opinion ;  but  may  I  not 
hope  that  the  strong  expression  of  sympathy  with 
protection  which  the  occasion  of  reading  this  paper  has 
evoked  from  the  public  press  as  well  as  from  the 
speakers  here,  will  have  its  effect  npen  the  minds  of 
such   men  as  these,  for  I  believe  both   of  them  'are 

Suite  capable  of  imaginiog  that  when  they  found 
lemselves  opposed  to  the  views  of  the  public  ^as 
shown  by  the  majority  of  the  press),  they  may  be  in  tne 
wrong,  and  may  be  induced  to  reconsider  the  subject, 
and  even  if  they  cannot  bring  themselves  to  believe  that 
protection  for  invention  is  the  best  thing,  may  still  con- 
sider it  desirable  not  to  interfere  with  that  which  is 
evidently  valued  by  the  bulk  of  the  community  F  As 
I  have  said,  so  far  as  I  know,  the  opinions  expressed  by 
Lord  Derby  and  Lord  Selbome  in  1869,  have  not 
been  withdrawn  by  either  of  them.  I  believed  when  I 
wrote  my  paper,  whether  rightly  or  not  I  am  not  now 
certain,  that  legislation  on  the  subject  of  the  Patent-law 
was  imminent,  and  I  thought  that  I  migbt  do  good  by 
bringing  before  this  Society,  and,  through  its  means, 
before  the  public,  the  expediency  of  protection  for  inven- 
tion. With  your  permission,  I  will  now  say  a  few 
words  upon  the  question  of  copyright.  Lord  Selbome, 
Lord  Derby,  and  even  Mr.  Macfie  see  a  great  distinc- 
tion between  copyright  in  books  and  patents  for 
invention,  and  they  one  and  all  would  uphold  the 
copyright  while  they  would  make  an  end  of  patents.. 
Another  great  antagonist  of  j^tents,  Mr.  James  C. 
Thorold  Kogers,  foroierly  Professor  of  Political 
Economy  in  the  University  of  Oxford,  although 
he  perceives  the  great  distinction  between  patentright 
and  copyright,  does  not,  as  I  shall  shortly  show  you, 
uphold  this  latter  form  of  protection  with  any  vigour.  I 
had  intended  to  have  considered  the  subject  of  copy- 
right somewhat  fully  in  my  original  paper,  but  I  found 
that  paper  had  reached  to  so  great  a  length  that  I  was 
compelled  to  make  only  the  most  cursory  allusion  to  the 
question  of  the  relationship  that  exists  between  copy- 
right and  patentright,  both  forms  of  protection  for 
mental  labour,  and  even  now  I  must  treat  the  matter 
as  briefly  as  possible.  Those  who  distinguish  between 
a  copyright  and  a  patentright  use  as  one  main  ground 
of  this  distinction  the  argument  employed  by  Mr. 
Bogers  in  his  letter  to  Mr.  Macfie,  at  page  8  of  the  in- 
troduction to  Mr.  Macfie's  book  on  the  Abolition  of 
gatents,  which  is,  '*  that  in  ninety-nine  cases  out  of  a 
undred  the  patentee  is  only  a  simultaneous  inventor, 
with  a  number  of  others,  who  lose  their  labour  and  in- 
'  enuity,  because  one  man  happens  to  get  in  first.  It 
has  always  seemed  to  me  that  the  weakness  of  the  in- 
ventor's case  lies  in  the  fact  already  alluded  to.  Hence 
the  fundamental  distinction  between  invention  and  copy- 
right, though  I  am  no  fanatical  admirer  of  the  latter 
privilege."  Thus  you  will  see  the  opponents  of  a 
Pat^t-law  allege  that  while  there  is  frequently  simul- 
taneity of  invention  in  the  improving  of  a  machme  or  of 
a  process,  there  never  is,  ana  there  cannot  be,  in  the 
nature  of  things  simultaneity  in  the  production  of  books, 
and  therefore  the  opponents  say,  that  when  you  grant 
a  copyright  to  A  you  don't  inflict  any  injury  upon  B, 
who  oould  never  have  written  a  book  similar  to  that  of 
A,  while  when  you  grant  a  patentright  to  0,  yon  do 
is&ct  an  injury  upon  D,  for  he  has  made,  or  might 
have  made,  the  same  invention,  but  who,  as  regards 
obtaining  protection,  has  been  forestalled  by  C.  Those 
who  assert  this  simultaneity  of  invention,  in  doing  so 
beg  the  whole  question.  They  say,  depreciating  the 
merits  of  inventors,  that  in  truth,  generally  spewing, 
the  B0«K^ed  invention  is  simply  the  means  of  supplying 
-^me  new  want,  and  that  two  or  three  persons  can 


alwa}  s  find  out  how  to  do  this.    Indeed,  these  objeoton 
discredit  invention,  until  they  all  but  put  forward  tiie 
proposition  that  the  real  inventor  is  the  want  itself^ 
which  directly  it  arises  is  sure  to  be  satisfied.    But  I 
don't  believe  this  is  true.    On  consideration  it  is  ex- 
tremely difficult  to  say,  when  a  want  arises,  if  it  is 
new.    Wants  always  exist,  and  if  at  any  time  they  are 
not  pressing  and  clamorous,  it  is  from  the  apparent 
hopelessness  of  satisfying  them.    Suppose  in  the  oootss 
of  Uie  next  hundred  years  some  one  were  to  invent  a 
machine  which  would  enable  men  to  fly.    The  objecton 
of  those  days,  should  there  remain  any,  would  My, 
"  Oh,  there  is  no   invention  here ;    the  patentee  bss 
merely  supplied  the  want  when  it  arose,  and  plenty  of 
others  could  have  done  the  same."    But  we  of  this  gene- 
ration are  in  a  position  to  judge  of  the  fallacy  of  such  a 
statement,  for  the  want  exists  now.    We  at  the  present 
day   do  want  to  fly,  but  we  don't  press   this  want, 
because    we    believe    it     is     one     that    cannot   be 
satisfied,    but    would     i      be    tolerated     if    within 
the    next    year    a    successful    flying   machine  were 
produced,  that  the  deviser   of   that   machine  should 
be  told  he  had  not  exercised  invention,  he  had  done 
nothing  more  than  satisfy  a  want  that  had  sprung  op? 
It  may  be  said  that  I  have  taken  an  absurd  illus^tion 
in  suggesting  a  flyxfcg  machine.    Not  so  idle,  however, 
after  eOl.    But  assume  the  case  of  navigating  balloons. 
This  has  been,  to  a  certain  extent,  accomplished ;  it  is 
an  admitted  want;  many  minds  are  directed  towaxd 
it,  but  so  fUr  from  there  being  a  concurrent  supply  of 
the  want,  not  a   single  successful  plan  has  yet  oeen     j 
devised.    We  wanted  the    electric   telegraph    at  the 
beginning  of  this  century,  but  we  didn't  get  it,  and  I 
shall  have  occasion  to  show  you  that  the  fish-joint  was     | 
wanted  for  a  quarter  of  a  century  before  it  was  ob- 
tained.   Thus  it  appears  to  me  that  it  is  nothing  more 
than  an  unproved  statement  when  opponents  in  effect 
assert  that  the  true  novelty  is  in  the  want,  and  not  in 
the  invention  to  satisfy  it    In  my  paper  I  spoke  of  the 
Giffard  Injector  as  an  instance  of  a  substantive  invention, 
and  as  an  instance  also  where,  from  mere  inspection  of 
the  apparatus  disclosing  its  nature,  secret  manufacture 
was  impossible.      A  drawing  of  that  implement  hangs 
upon  the  wall,  and  an  actual  injector,  and  also  one  cut 
through  the  middle  to  show  the  internal  construction,, 
lie  upon  the  taUe.    I  shaJH  have  to  revert  to  the  Injector 
when    considering   the    question   of   preliminary  ex- 
amination, but  I  bring  it   forward   here  as  another 
instance  that  a  want  is  not  satisfied  as  soon  as  tiist 
want  arises.    The  principal  purpose  for  which  the  In- 
jector is  employed  is  the  supplying  of  steam  boilers,  and 
especially  locomotive  steam  boilers,  with  feed  water. 
Now,  the  want  for  an  improved  means  of  suppl]nng 
locemotive  boilers  with  feed  water  had  existed  ever  since 
the  opening  of  the  Manchester  and  Liverpool  Railway 
in  1830,  and  yet  that  want  remained  unsatisfied  for  a 
quarter  of  century.     Even  supposing  it  to  be  the  fact 
that  there  is  in  some  cases  simultaneity  of  invention,  I  do 
not  see  what  argument  this  is  for  withholding  a  patent 
Ton  will  remember  that  I  have  based  my  advocacy  of 
protection  for  invention  not  upon  the  individual  right 
of  the  inventor,  but  upon  expediency,  having  regard 
to  the  community  at  large.     Regarding  the  (|ue8tion  in 
this  light  one  sees  the  g;ain  to  the  commumty  is  that 
the   tiling   should   be   invented  and   carried  to  the 
practical  workine  stage ;  the  fact  that  two  men  simul- 
taneously and  independently  invent  it  dees  not  increase 
the  benefit  in  Uie  least ;  all  that  the  publio  cares  fat  is 
that  the  invention  shoidd  be  brought  to  a  working  stage, 
and  this  being  obtained  the  publio  doee  not  oonaiaer 
whether  the  invention  has  been  made  once  or  twice. 
According  to  my  view  the  public  interest  is  satisfied  so 
soon  as  a  property  in  an  invention  has  been  ghrsa  to 
the  first  applicant,  and  it  has  thereby  been  made  worth 
his  while  to  devdope  that  invention.    It  is  dear,  there- 
ibre,  that  the  £sct  of  simnltaniity  of  inventioo,  and  the 
giving  of  the  patent  to  one  man  of  the  two  only  does 
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aol  ditnct  from  the  benefit  to  the  poblio,  but  it  is  alone 
QD  the  ground  of  benefit  to  the  pablic,  taken  as  a 
vklib  that  I  advocate  the  continaance  of  patents.  I 
itaitel  b^  siying  that  I  urged  the  continaance  of  pro- 
tectioa  for  invention,  not  on  the  basis  of  the  rights  of 
piteataSB,  bat  on  the  tvholly  unsentimental  score  of  ex- 
peditBS^  and  thns  it  is  I  am  not  so  mach  impressed 
vith  so  objection  often  made  by  the  opponents  of 
ntaoti  Uiat  the  giring  of  the  protection  to  C  when  D 
had  xude  the  tofj  same  invention  is  a  very  hard 
can  npon  D,  the  second  inventor.  If  C  had  not 
cooM  fiiBt  D  might  have  had  the  patent  To  a  certain 
extant  it  H  a  hard  case  upon  D ;  it  was  his  own 
iult,  thottgfa,  for  not  coming  in  time.  But  how  do 
TO!  uka  the  case  of  D  any  better  by  destroying  pro- 
Mtjin  urention  altogether  ?  What  is  it  yon  have  done  ? 
lOQ ksTe  ncured  that  G  and  D  shall  be  on  an  equality; 
Vat  bj  what  means  have  you  done  it  f  not  by  giving  D 
■nytfaing  for  himself,  but  by  depri\'ing  C  of  what  he 
othamie  would  have  had.  I  will  ask  whether,  even 
•^nritting  iimultaneity  of  invention,  the  opponents  of  a 
Prtaot-law  hare  shown  to  you  that  §uch  a  sUte  of  things 
i&ris  toy  valid  reason,  even  in  the  interest  of  the  two 
nwwtofi,  for  withholding  protection  from  both,  and 
v^itbar  the  opponents  have  in  the  slightest  degree 
ptppUd  with  the  question  that  the  public  would  suffer 
tea  iti  not  being  to  the  interests  of  either  inventor  in 
tbe  abaeoce  of  a  Patent-law  to  develope  his  invention. 
HfliaoTBr,  the  upholders  of  copvrights  say  that  copyright 
doooot  interfere  with  the  freedom  of  trade  in  the  way  in 
vUch  patents  do.  This  again  I  cannot  understand. 
Ooe  am  writes  a  book  and  is  protected  by  his  copyright, 
aaoUttr  man  invents  a  printing  machine  and  is  protected 
^  kb  patentright.  The  book  and  the  machine  are 
both  nooesifoL  A  rival  printing  machine  maker  wishes 
tODsks  the  machine,  and  he  cannot  on  account  of  the 
pttaBt,  opon  which  the  cry  is  raised  of  interference 
vith  fr«dom  of  trade.  A  rival  publisher  wishes 
to  print  the  book,  and  he  cannot  because  of  the 
^opTiis^  and  although  in  this  case  printers  and  paper 
naknaroaa  much  prevented  from  the  exercise  of  their 
^n^  a  in  the  other  case  ironfounders  and  machine 
nakm  iTB,  yet  the  copjrright  is  said  not  be  an  interfer- 
CAM  with  tiade.  Remember  further  that  in  the  case  of 
the  aaehiae  the  interference  lasts  but  fourteen  years,  and 
that  tba  power  to  interfere  with  the  patents  has  been 
*e?Btnd  at  considerable  outlay  in  Government  fees,  to 
uf  aotfaing  of  the  ^reat  cost  of  developing  the  original 
ovntkm,  while  the  interference  by  oopjrright  is  for  the 
^Wt  tife  pirns  seven  years,  be  that  life  as  long  it  may, 
**<<  *  minimum  (however  short  the  life  may  be)  the 
apyrigbt  ia  for  42  ytsars.  Further  the  obsUnctiveness  of 
P>Miiioften  urged.  It  is  said  the  patenteee  is  not  now 
woad  to  grant  a  license,  but  is  it  not  equally  true  that 
jw^wner  of  a  copyright  is  not  bound  to  license  any- 
»*'^   However  valuable  a  book  may  be,  the  owner  of 
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the  o^yright  may  refuse  to  bring  out  a  second  edition, 
y^nthoot  his  sanction  no  one  can  do  it,  nor  make  a 
jpwof  that  book  until  at  least  42  years  have  expired. 
*w»ttthis  42  years'  enjoyment  of  monopoly  has 
^•«  olttiDed  at  the  mere  cost  of  the  gratuitous  deUvery 
to  csrtam  departmenU  of  a  few  copies  of  the  work, 
ud  the  monopoly  of  copyright  extends  to  many 
fcf<»gtt  eottntries.  Depend  upon  it  the  distinction 
b|[**«n  copyright  and  patentright  is  too  subtle  for 
w»  gaicfal  mind,  and  that  thus  when  the  patentright 
^  the  lodgment  of  the  public  will  demand  that 
«j7^t  shall  not  long  survive.  You  will  have 
<^»irnd  that  the  first  ngn  of  this  inevitable  con- 
yy  between  the  destruction  of  patentright  and 
"  copyright  is  riven  by  Professor  Rogers,  who  signifl* 
JJMf  ssfs,  «•  lam  no  &natical  admiror  of  this  latter 
JjMge.'  Thus  much  on  copyright  I  will  now 
Sr"*  y^  ^  "P'y  ^  ^^  obseirations  of  some  of 
^^^PwacB,  and  foremost  among  them  I  mnst  place  Mr. 
2M«ttJW  Uoyd.  I  am  v«y  glad  indeed  that  the 
"^^My  0^  tbft  oppoiflioii  to  tiie  principle  of  patents 


was  in  his  hands.  I  say  the  advocacy  of  the  oppoiition  to 
the  principle  of  patents,  because  Mr.  Lloyd,  although  he 
very  candidly  admitted  that  he  believed,  in  the  absence 
of  any  other  reward,  that  some  kind  of  Patent-law  must 
remain,  left  us  in  doubt  that  he  objected  to  such  a  law 
upon  principle ;  indeed  his  conversion,  even  as  regards 
the  question  of  practice,  seemed  to  be  anything  but  com- 
plete, and  more  and  more  did  this  appear  as  he  warmed 
in  advocacy  of  the  opponents'  views ;  so  evident  did  the 
hoUowness  of  his  conversion  become  that  it  elicited  the 
remark  from  one  of  the  speakers,  *'  He  who  consents 
against  his  will  is  of  the  same  opinion  still,"  and  I  am  by 
no  means  sure  that  I  ought  not  after  all  to  rank  Mr.  Lloyd 
amonf;st  the  opponents  to  the  practice  rather  than  to 
the  principle  of  a  Patent-law ;  but  to  whatever  extent  his 
opposition  may  really  g^,  I  am,  as  I  haveLsaid,  glad  that 
the  advocacy  of  the  non-protectionists  fell  to  Mr.  Llo^d. 
He  is  one  of  our  most  able  counsel,  as  I  need  not  remind 
those  who  heard  his  brilliant  speech  on  Wednesday,  the 
9th  of  December,  in  this  room  ;  and  further,  as  he  has 
told  us,  he  is  a  counsel  who  has  a  proferaiooal  knowledge 
of  patents,  having  frequently  advised  upon  them.  Thus 
therefore,  those  who  oppose  a  Patent-law  cannot  say* 
that  in  this  discussion  they  were  left  without  an  adequate 
representative ;  and  I  may  take  it  that  the  very  best 
which  can  be  said  in  opposition  to  such  laws  has  been 
said.  I  will  now,  therefore,  reply  to  the  observations  of 
Mr.  Lloyd  as  representing  the  embodiment  of  the  opposi- 
tion to  the  principle  of  protection.  Mr.  Llovd  complained 
that  my  paper  was  one-sided,  and  that  while  I  had  given 
my  views  of  the  case,  I  had  not  put  forward  those  of  the 
opponents — ^that  in  truth  mine  was  an  advocate's  paper. 
Now  let  us  see  what  the  facts  are,  and  whether  Mr. 
Lloyd  was  justified  in  those  remarks.  I  started  in  my 
paper  by  pointing  out  that  the  opponents  of  a  Pateat- 
law  allege  there  were  four  incentives  that  would 
suffice  to  cause  invention  to  flourish  in  the  absence  of 
any  Patent-law ;  and  after  having  endeavoured  to  refute 
them,  I  went  on  to  state  that,  even  assuming  my  conten- 
tion were  right,  and  that  these  incentives  were  not  adequate, 
still  there  were  persons  who  said  the  evils  attendant  upon 
a  Patent-law  were  so  great  that  any  harm  which  might 
happen  to  us  from  its  abrogation  would  be  less  than  that 
which  would  arise  from  its  preservation.  The  alleged 
evils  I  told  you  were  seven.  Now  I  will  ask  whether 
I  have  failod  to  state  fiilly  my  opponents'  case.  If  I  had 
omitted  anything,  would  not  that  omission  have  been  at 
once  specifically  pointed  out  P  But  has  anything  of  the 
kind  been  done  ;  has  anybody  instanced  a  fifth  incentive, 
or  put  forward  an  eighth  evil  P  Has  Mr.  Lloyd  suggested 
either  the  otie  or  the  other  P  If  he  has  not,  where'is  the 
ground  for  his  complaint  that  I  do  not  state  the  opponents' 
side  P  I  have  stated  not  only  all  that  I  could  think  of, 
but,  as  it  turns  out,  all  that  he  could  think  of ;  for  he  has 
not  been  able  to  bring  forward  a  single  addition  either 
to  the  incentives  or  to  the  evils.  Supposing  I  had  raked 
up  some  other  incentive  or  other  sin,  would  not  Mr.  Lloyd 
have  been  the  first  to  accuse  me  of  **  setting  up  giants  to 
knock  them  down  P"  And  would  he  not  have  said  that 
no  one  ever  suggested  either  such  an  idle  inducement  or 
so  paltry  a  grievance  P  And  in  effect  Mr.  Llovd^  has 
said  this ;  for,  so  fax  from  adding  to  the  number  of  either 
the  sins  or  of  the  incentives  pointed  out  by  me,  he  discards 
one  of  the  sins ;  and,  to  my  great  surprise,  that  which  he 
discairds  is  the  sin  of  all  others,  which  in  the  eyes  of  Mr. 
Maofie  and  his  supporters  renders  the  Patent-law  intoler- 
able. Mr.  Uoyd  savs  he  does  not  allege  that  the  Patent- 
law  operates  as  a  limitation  of  free  trade,  properly  so- 
called.  I  could  hardly  believe  I  heard  correctly  when 
Mr.  Lloyd  made  this  remark.  I  agree  with  him, 
of  oonrse.  I  have  said,  and  I  have  endeavoured 
to  prove  by  illustration  and  by  argument,  that  a  Patent- 
law  is  no  more  an  interference  with  free  trade  in 
any  reasonable  understanding  of  that  phrase  than 
is  the  possession  of  any  other  propoty,  and  that  one 
mast  go  to  a  oommunist  rendering  of  free-trade  for  a  justi- 
ficatkni  of  tiie  dxpresdon  that  a  Pateot^awlnterfons  with 
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t.  But  teko  Mr.  Maefie*8  book  on  the  abolition  of  patents, 
and  look  in  the  index,  and  yon  will  find  there  **  Trade 
interfered  with  by  Patenta,"  and  a  reference  to  some 
half-dozen  pag^  where  this  point  is  urged.  However, 
if  there  are  to  be  futore  discussions  on  this  question, 
the  opponents  of  the  Patent-law  will  have  to  explain 
away  as  beet  they  may  the  admission  of  their  champion 
in  this  discussicm,  that  patents  do  not  interfere  with  free 
trade.  To  my  great  surprise,  a  shrewd,  practical  man 
like  Mr.  Lloyd,  well  versed  in  the  ways  of  the  world,  says 
he  thinks  the  suggestion  that  invention  is  promoted  by 
tiie  expectation  of  reapinp^  the  reward  to  be  derived 
from  patents  places  invention  upon  a  low  platform,  and 
he  seriously  put  forward  honour  as  a  sufficient  incentive 
to  invention,  and  to  invention  carried  to  a  practical 
result.  He  did  this  so  well,  and  so  eloquently,  that  I 
•could  see  a  feeling  of  indiguation  at  my  sordid  spirit 
arising  on  the  countenances  of  many  of  his  hearers. 
However,  I  am  glad  to  say,  that  I  do  not  stand  alone  in 
beliving  that  the  incentive  of  honour  is  insufficient. 
The  Timet,  in  a  leading  article  which  appeared  on 
this  subject  on  Wednesday,  the  9th,  eays : — **  As 
to  the  plea  that  those  whom  the  Patent-laws  now 
attract  may  be  adequately  rewarded  by  merely  honorary 
distinctions,  it  is  perhaps  due  to  to  the  seriousness 
with  which  it  is  offered  to  refrain  from  regarding 
it  as  ironical,"  and  I  must  say  that,  if  Mr.  Lloyd 
had  not  in  this  discussion  shown,  happily  for  me,  that 
there  were  those   who  believed  in  such  a  reward,  I 

.  should  have  felt  I  well  deserved  the  implied  rebuke  of 
the  Times.  But  Mr.  Lloyd,  as  in  duty  bound,  having 
made  the  suggestion,  endeavours  to  defend  the  adequacy 

.  of  the  incentive.  He  says,  there  are  great  men  who  have 
given  to  the  world  the  benefit  of  their  discoveries  who  took 
out  no  patents — large-minded  men  who  thought  only  of 
the  good  they  were  doing  and  of  the  honour  to  be  derived 
tiierefrom.  Mr.  Lloyd  made  this  statement,  but  did  he 
tell  us  who  these  men  were  P  Did  he  give  us  one  single 
instance  ?  I  will  venture  to  say  not  one,  unless  indeed 
it  were  Bonalds,  the  first  suggester  of  the  electric  tele- 
graph. Mr.  Lloyd  did  not  tell  you  that  Ronalds,  who 
%o6k  out  no  patent,  confined  his  invention  to  the  making 
of  a  telegraph  in  the  garden  of  his  own  house,  and 
that  having  done  this  so  long  back  as  1816,  he  left 
the  invention  in  that  stage,  and  brought  it  no  further 
forward  than  the  condition  of  a  scientific  curiosity. 
So  electric  telegraphs  remained  dormant  and  useless,  at 
least  to  the  world,  until  Wheatstone  and  Cooke  invented 
practical  apparatus,  acquired  property  in  that  inven- 
tion by  a  patent,  and  then,  it  being  worth  while, 
vigorously  pursued  the  matter,  and  the  t^e^zaph,  which, 
■as  I  have  said,  had  lain  dormant  for  so  many  years  as  a 
■mere  scientific  idea,  became  an  actual  working  fact. 
What  do  the  public  want?  More  Ronalds  or  more 
WheatstonesP  On  reflection  I  am  not  quite  sure 
whether  Mr.   Lloyd  did   not    intend  to   include  the 

;  Stephensons  among  those  who  worked  only  for  honour. 
He  brought  their  names  forward  at  this  part  of  his 
argument,  and  it  is  possible  he  did  intend  to 
include  tl^em.  Most  certainly  I  am  not  going  to 
denv  thai  these  men  wero  large  benefactors,  not  only 
to  their  country,  but  to  the  human  race,  neither  am  I 

S^ing  to  deny  that  they  obtained  honour,  but  I  will  ask 
d  3iey  not  obtain  the  very  substantial  rewards  which 
I  am  urging  are  necessary  as  an  incentive  to  exertion, 
and  mcreover  were  not  the  Stephensons  patentees?  I 
«hall  have  to  refer  vou,  in  the  course  of  the  evening, 
to  a  patent  granted  to  Robert  Stephenson.  I  do  not 
know  whether  I  am  right  in  supposing  that  Mr.  Lloyd 
had  the  Stephensons  in  his  mind,  bnt  if  he  had  not,  then, 
as  I  have  said  before,  not  one  solitary  instance  did  he 

§*ve  us  of  the  great  benefactors  who  worked  for  honour, 
e  asked,  in  impassioned  terms,  would  not  one's  heart 
glow  in  passing  by  a  statue  that  had  been  ereeted  in 
commemoration  of  the  great  inventions  of  some  disin- 
teieBted  discoverer  ?  I  will  go  entirely  with  him  here ; 
T  will  go  eveA  fmihar^  and  I  will  aay  that  if  I  were 


the  son  of  a  meritorious  inventor,  whose  sole  reward 
had  been  a  posthumous  statue,  my  heart  not  only  woold 
glow,  but  would  bum,  not  with  joy  at  the  honour  to  be 
derived  from  the  statue,  but  with  indignation  at  the 
wretched  laws  of  a  country  which  could  secure  to  an 
inventor  no  better  reward.    Mr.  Imray  most  cleverly 
summed  up  the  whole  matter  by  saying,  *^  The  inventor 
asks  for  bread,  and  you  give  him  a  stone."  I  was  gratified 
to  see  Colonel  Strang^  and  manv  other  gentlemen  of 
position,  stand  forth  and  say  boldly  and  fearlessly  that 
in  perfecting  their  inventions,  although  they  were  not 
indifferent  to  the  good  these  were  to  do,  the  strosg 
inunediate  support  of  their  labour  was  the  hope  of  gain. 
Mr.  Lloyd  next  objects  to  the  cases  I  have  chosen,  which 
I  have  called  typical  oases,  in  support  of  my  views.  He 
says  they  are  cleverly  picked  out,  and  that  they  are  not 
fair,  and  he  compliments  me  upon  my  skill  in  selecting 
them,  and  in  putting  the  drawing  of  the  Siemens  furnace 
upon  the  wall ;  but  although  he  is  of  this  opinion  as  re- 
gards  the  bulk  of  my  typical  cases,  he  states  I  hare 
brought  forward  one  that-— if  anything  were  wanted  to 
show  the  reckless  manner  in  which  patents  are  granted 
— gives  the  strongest  evidence  that  could  be  brought 
to  prove  it.    The  case  of  the  fish -joint.    I  will  ask  yoa 
to  bear  with  me  at  a  little  length  upon  this  question  of 
the  fish-joint.    Some  of  my  ol^rvations  upon  it  belong 
equally  to  another  portion  of  my  reply,  that  portion  in 
which  I  hope  to  say  a  few  words  upon  the  amendment  of 
the  law ;  but  to  prevent  repetition  I  will,  so  far  as  the 
fish-joint  is  concerned,  state  all  that  I  have  to  say  about 
it  here.    On  the  wall  I  have  hung  drawings  relating  to 
this  subject    One  figure  shows  you  the  fish-^as  known 
long  before  the  days  of  railways.    You  may  find  it  de- 
scribed in  *'  Tred^ld'd  Carpentry,"  the  second  edition 
of  which  was  published  as  long  since  as  1828,  and  I  have 
no  doubt  the  fish  is  to  be  found  in  earlier  works  than 
this.    Fishing,  as  I  have  depicted  it,  consists  in  placing 
end  to  end  the  two  pieces  of  timber  which  it  is  desired 
to  unite,  and  in  putting  on  the  opposite  side  of  these 
pieces  fand  extencung  some  considerable  distance  above 
and  below  the  j^int),  two  other  pieces,  which  are  the 
**  fishes."    Bolts  are  passed  through  the  fishes  and  the 
two  pieces  of  tinaber,  and  in  this  manner  the  joint  is 
made.    Such  a  joint  as  I  kwe  shown  is  one  that  would 
be  employed  in  the  vertical  pumping  rods  technically 
called  '*  spears  "  in  a  mine  or  pit.    The  mariner^s  way 
of  making  a  **  fish  "  was  to  wind  cordage  round  about 
the  *'  fishes,"  and  in  reading  **  Anson's  Voyagee  "  and 
other  books  of  sea  adventure,  you  may  come  across  soch 
an  expression  as  this,  ''the  fore-top-mast  was  badly 
sprung,  but  we  fished  it."    You  will  find  a  fnUfdescrip- 
tion  of  the  mariners*  use  of  the  '^  fish  "  in  the  1815  edition 
of  Falconer's  **  Marine  Dictionary  "  under  the  title  of 
'*  fish-joint."     Moreover  the  fish,  under  the  name  of 
''splint,"  is  used  by  surgeons  for  temporarily  holding  in 
position  a  broken  bone,  and  the  French  engineers  who  have 
adopted  the  English  invention  of  the  fish-joint  apl^y  the 
surgical  term  to  it  and  call  it  Joint  d  ^elisu.    Thus  it  is 
dear,  beyond  the  shadow  of  a  doubt,  that  "  fishing,"  as 
well  to  unite  separate  pieces  of  timber  as  to  strengthen 
a  cracked  or  sprung  part,  was  well  known,  not  only 
before  the  date  of  the  fish-joint  patent,  bnt  before  the 
very  introduction  of  railways  themselves.    I  must  not 
give  you  the  history  in  detail  of  permanent  way,  for  it 
vrould  occupy  you  for  several  nights  were  I  to  do  so, 
but  I  will  content  myself  by  saying  that  after  many 
trials,  the  form  of  permanent  way  that  was  in  most 
general    use    prior    to    the   fish-joint    is   shown   in 
the    drawings    I    have    placed    on    the    walL      In 
the  first  diagram  there  is  a  representatioii  of  portions 
of  the  two  rails  on  each  side  of  some  joint,  which  nils 
were  carried  in  cast-iron  chairs  supported  on  wooden 
sleepers,  and  these,  in  their  turn,  supported  on  the  bal- 
last.   At  the  very  joint  itself  there  was  placed  a  wider 
and  heavier  chair,  called  the  "joint  chair,"  renting  upon 
its  sleeper.    A  wedare  was  driven  in  between  tha  jawa  of 
the  ohair  and  the  oQa  •£  the  Mil,  and  the  ohair  itself 
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iMipikfd  down  to  the  ileeper,  and  in  this  manner  the 
pwmanwt  mj  was  laid.  J^ow  assume  that  tiie  wheel 
of  a  looemotiTe,  or  of  a  carriage,  was  ooming  along,  say 
£nb  right  to  left,  when  it  got  into  the  neighbonrhood 
d  the  jomt  it  would  seek  to  bend  down  the  right-hand 
nil  ipOQ  which  it  was,  and  the  rail,  being  all  on 
OQO  M6  of  the  centre  line  of  the  chair  and  sleeper, 
woold  tmd  to  caose  the  ri^ht-hand  side  (that  side  of  the 
deifter  lapporting  the  rail)  to  be  depressed,  while  the 
other  ade  would  be  correspondingly  elevated ;  the  re- 
nit  woald  be  to  cant  tho  sleeper,  and  to  raise  the  left  rail 
ea  to  i^ich  the  wheel  next  had  to  pass.  The  transfer-  ; 
riig  of  the  weight  of  the  loaded  whed  from  the  right-  i 
had  ode  of  the  joint  to  the  left  will  obyioosly  have  the  | 
efeot  of  reyersing  the  cant  of  the  sleeper,  and  of  causing 
the  lef^hmd  side  to  go  down  and  the  right-hand  to  come 
Qp;  md  thus  for  every  one  of  the  nameroos  wheds  in  a ! 
tndn  which  pass  over  the  joint  there  would  be  a  rocking 
of  the  deeper.  The  first  result  was  the  loosening  of  the 
fay,  thss  affording  greater  freedom  for  the  movement  to 
we  pkce,  and  the  next  result  was  the  triturating  of  the 
gnrel  beneath  the  bottom  of  the  sleeper,  so  that  in  wet 
vwtitier  the  ballast  speedily  became  reduced  to  a  muddy 
aui,asd  the  road  was  out  of  order  until  the  sleeper  was 
r»>padBed.'  This  disturbance  of  the  road  was  a  great 
Mone  of  expense  ;  moreover  the  wheels  were  injured 
br  the  blows,  and  travelling  was  rendered  mos(  un- 
pUeuit  I  daresay  very  many  in  this  room  no  longer 
raMBiber  the  noise  caused  by  passing  over  an  un- 
fthidioad.  It  is  almost  impossible  now  to  find  any 
nek  roads  in  EIngland,  but  on  the  Continent  some  may 
its  noain,  and  t^e  travelling  upon  them  is  most  dis- 
ttieeible.  Moreovw,  as  I  need  not  say,  such  a  condition 
of  tie  nad  was  scarcely  safe,  even  for  the  light  engines 
odilowsndinfrequent  traffic  of  former  days.  But,  with 
fte  oommon  joints  in  use  before  the  date  of  the  fish,  it 
wDoM  be  shsolotely  impossible  to  work  railways  having 
tbflit  preeent  amoont  and  style  of  traffic.  You  will  see 
thit  tbe  joint  sleeper  was  constantly  getting  out  of 
1ml,  tad,  what  was  more,  that  the  end  of  the  rail  was 
nM  tad  presented  to  the  wheel,  causing  it  to  be  put 
b  dsDgw  of  being  thrown  off  the  line.  But  there  was  a 
forthtt  mnce  of  injury  and  a  farther  danger  arising 
from  the  use  of  a  joint  chair,  and  this  was  that  the 
«od  of  the  rail  was  extended  laterally,  and  I  may  tell 
yoi  tfaecaase  of  this.  Supposing  that  you  were  set,  as  a 
^  tbe  ledndng  of  a  two-inch  bar  of  iron  to  a 
t^idtaeei  of  one-inch,  and  that  you  might  do 
H  la  say  part  of  the  length  of  the  bar  which 
y»  piwred.  Your  very  inetinct  would  tell  you  to 
tikeoosof  the  ends  of  the  bar,  and  not  to  apply  your 
*ts  to  the  body  part,  and  your  instinct  would 
?«de  yoQ  cofreotly,  because  in  making  a  depression 
a««tvotAehes  to  one  inch,  accompanied  of  oourse  by  a 
wwespeodiag  widening  of  the  bar  if  you  made  it  in  the 
wdy  of  the  bar,  yon  would  have  to  disturb  not  only  the 
^m  aiaediately  below  the  hammer  but  the  mass  on 
•Jtt  ids  of  this  first  mass,  which  latter  masses  unite  tbe 
Mvilh  the  other  parts  of  the  bar,  while  if  you  take 
t»«4of  ttM  bar,  you  only  have  to  disturb  the  similar 
■••oa  one  side  of  your  operations,  the  other  side  having 
jjoeotaection  with  any  other  meUd,  and  thus  it  is  that 
toe  esd  of  any  bar  or  of  any  rail  is  the  most  vulnerable 
JMt  Now,  with  the  old  joint  chair,  the  end  of  the  rail 
2*idon  the  bottom  of  the  chair  which  acted  as  an  anvil. 
Jwwo»K,  as  I  have  told  you,  the  ends  were  raised  and 
»*«H  lithe  passage  of  each  wheel,  and  thus  a  blow 
«u  rtrack;  there  was  in  the  bed  of  the  chair 
Jj«*l««ts  resistance  to  receive  that  blow,  and 
to  tfcto  manner  the  ends  of  the  rails  were  spread 
g_i^  a  Iw  shape,  as  I  have  sketched  them. 
^  Jf  5»e^  wdl,  which  was  not  so  spread  out, 
JJJ*™"**  •  J**^  **"'  ^^  juxteposition  to  an  old 
aa  that  was,  tbete  was  presented  to  the  advancing 
2^^«*«»lp««)«ction  likely  to  be  struck  by  it.  The 
TgJ«  ^«  the  exfress  ado^tted  defects  in  the  joints 
«!«•»  sadthflf  had  exiiAad  for  more  than  a  quarter  of 


a  century.  Many  attempts  have  been  made  to  cure  these 
defects.  A  figure  here  shows  one  of  these.  In  this  instance 
the  ends  of  the  rails  were  what  is  technically  termed 
"  scarphed"  (a  carpenter's  term),  and  thus  it  was  hoped 
that  by  bringing  the  ends  of  each  rail  beyond  the  centre 
line  of  the  chair  the  rocking  of  the  sleeper  would  be  pre- 
vented. But  X  have  already  told  you  the  end  of  the  rail' 
is  the  most  vulnerable  part,  and  you  will  see  that  this- 
scheme  possessed  the  disadvantage  of  halving  the  end  of 
the  rail  and  making:  it  still  more  easy  to  attack ;  this  plan 
did  not  answer.  No  less  a  man  than  Robert  Stephenson 
set  himself  to  remedy  the  evils  arising  from  imperfect 
joints.  The  chair  which  Stephenson  patented,  you  will 
see  by  the  drawing,  was  made  with  the  interior  of  the 
bottom  of  the  chair  segmental ;  and  was  placed  on  a  sort 
of  rocking  bed-piece,  on  which  the  ends  of  the  rails 
might  lie,  Stephenson's  hope  being  that  the  move- 
ment might  take  place  between  this  rooking  bed-piece 
and  the  chair  itself^  and  micpht  not  extend  to  rock  the 
sleeper  in  the  ballast  This  plan  failed.  Another 
device  used  to  some^  considerable  extent  in  the 
United  States,  the  rails  for  which  were  manu- 
feotured  •  in  England,  consisted  in  splitting  the  rails 
longitudinally  for  the  whole  of  their  length,  in  placing 
the  joints  of  one-half,  say  the  right  half,  midway 
between  the  joints  of  the  left  hand  half,  or  to  use  a 
bricklavers'  phrase  **  breaking  joint.*'  This  scheme 
had  to  be  given  up,  for  it  involved  making  that  whish 
might,  looking  at  the  weight  of  metal,  have  been  one 
strong  rail,  into  two  weak  ones,  which  failed.  Kow 
this  being  the  condition  of  things  prior  to  the  date  of 
the  fish  patent,  and  ** fishing"  itself  being  as  old 
as  anything  probably  well  could  be,  let  us  see  what 
the  fish  patent  was.  ^In  the  ordinary  section  of  raU 
the  joint  chair  is  wholly  done  away  with,  and  the 
joint  is  over  a  void.    This,  perhaps,  may  not  now  strike 

Sou,  who  observe  this  construction  everv  day  of  your 
ves  upon  railways,  as  anything  extraordinary ;  but  I 
can  tell  you  that  the  idea  of  putting  a  joint  over  a  void 
was  most  repugnant  to  the  engineering  mind,  which 
said,  "  What !  have  the  very  end  of  the  rail,  the  joint, 
unsupported  ?  The  suggestion  is  sheer  madness ;  any- 
body must  know  that  of  all  the  parts  you  ought  to 
support,  the  rail  end  is  the  one,"  and  so  everybody 
thought  for  twenty-five  years,  and  so  some  persons  un- 
happily think  to  the  present  day,  for  they  absolutely 
combine  a  joint  chair  with  a  fish.  But  what  are  the 
fjGiots.  We  know  that  the  end  of  the  rail  is  the  most 
vulnerable  part,  and  that  with  the  old  joint  it  yielded  so 
as  to  spread  out  side- ways ;  it  did  so,  because  it  had  the 
chair  taking  the  place  of  an  anvil  below  it,  and  in  this 
way  the  blows  that  were  given  to  it  by  the  advancing 
wheds  were  effective.  But  once  put  the  rail  end  off  the 
anvil,  and  over  a  void,  and  the  blows  became  harmless. 
The  consequence  is,  that  by  the  introduction  of  this 
mode  of  jointing  with  a  suspended  fish-joint,  the  ends  of 
the  rails  are  preserved  from  the  damage  under  which 
they  formerly  suffered;  moreover,  there  is  no  joint 
sleeper  to  be  rocked,  and  that  great  source  of  derange- 
ment to  permanent  way  is  got  rid  of.  Leaving 
on  one  siae  the  comfort  to  the  traveller,  I  am  not 
exaggerating,  when  I  say  that  the  superiority  of  the 
fish-joint  as  compared  with  any  joint  m  prerious  use, 
has  a  money  value  in  this  kingdom  alone,  in  the  greater 
endurance  of  rails,  wheels,  and  permanent  way,  and  in 
the  power  to  carry  heavier  and  quicker  traffic,  Uiat  must 
be  measured  by  hundreds  of  thousands  per  annum,  if 
not  by  millions,  and  yet  this  is  the  invention  for  which 
Mr.  Lloyd  says  a  patent  never  ought  to  have  been 
granted.  I  have  alieady  commented  on  the  assertion 
made  by  the  opponents  of  patents,  that  really  in  nine 
cases  out  of  eVery  ten  there  is  no  invention ;  but  as 
soon  as  a  necessity  arises,  the  means  of  satisfying  that 
necessity  will  occur  to  any  dozen  men  of  ordinary 
ability.  But  is  not  this  fish- joint  instance  a  strong  praof 
to  the  contrary ;  here,  according  to  the  opi^ents,  there 
is  no  invsBlion  at  all.  llisy  say  ths  fish  eoosted  already 
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everybody  knew  it,  and  yet  I  hare  shown  you  nobody 
improved  the  joints  of  rails  by  its  use.    It  cannot  tie 
urged  this  was  because  no  one  was  devoting  his  mind 
to  the  question  of  rail-joints.    Many  men  were  doing  so. 
t  have  given  you  three  instances  of  the  way  in  which 
they  endeavoured  to  cure  the  evil,  not  one  of  them  suc- 
ceeded.    The    fish   was    there    to    their  hands,  but 
no    one   applied   it   to    rail-joints  until    there    came 
\Vm.  Bridges  Adams,  a  carriage  builder,  not  a  civil 
engineer,  and  the  carriage  builiter  did  apply  it,  and  he 
told  the  engineers  that  they  were  wrong  to  support  the 
joint,  and  that  the  joint  ought  to  be  over  a  void ;  and  what 
happened  then  ?    The  engineers  did  not  believe  it,  and 
tiiey  said  it  was  all  nonsense ;  they  disputed  the  car- 
riage builder's  opinion,  and  it  was  not  until  a  civil  engi- 
neer,who  is  now  dead,  became  interested  in  the  patent, 
and  devoted  himself  to  getting  the  thing  at  work  upon 
the  railways  that  the  joint  came  into  use ;  at  present  its 
adoption  is  all  but  universal.    Now,  with  whom  do  you 
agree — with  Mr.  Lloyd  or  with  myself?     Was  this  a 
case  for  a  patent,  or  was  it  really  one  of  those  idle  things 
which  any  man  could  have  done  P    As  I  have  said,  2i&. 
Lloyd's  conversion  does  not  appear  to  be  by  any  means 
complete.  He  seems  to  entertain  very  curious  opinions  as 
to  the  kind  of  inventions  for  which  patents  -should  be 
granted,  in  fact  i.  opinions  so  curious  tl^t  they  appear  to 
amount  to  a  prohibition  of  patents  grants  at  all.    In  the 
first  place  if  I  follow  his  arguments  correctly,  he  would 
never  give  any  patent  for  an  improvement,  and  in  the 
second  ^lace  he  never  would  giveonefbranorig^al  inven- 
tion wmch  may  be  afterwaxds  superseded  by  an  improve- 
ment ;  but  when  he  has  excluded  these  two  classes  of  in- 
vention I  don't  see  what  remains.    He  challenged  me  to 
say  who  invented    the    electric  telegraph,  and   who 
invented  steam  propulsion,  impljring  that  the  persons 
who  had  got  patents  for  those  matters  had  got  them 
wrongfully,  because  the  patents  ought  to  have  gone  to 
the  undiscoverable  original  inventor.    With  respect  to 
the  electric  telegraph,  I  have  already  told  you  what 
happened  in  the  oase  of  Ronalds,  who  had  no  patent ;  he 
failed  to  bring  the  telegraph  into  the  practical  form 
which  was  useni  1  to  the  public.    Wheatstone  and  Cooke 
did  bring   it  into  that    form.    But,  as  I  understand 
Mr.  Lloyd  in  his  view,  if  anyone  should  have  had  the 
patent   at    all    it    would   not    be    Wheatstone,   but 
Konalds.    But  the  next  phase  of  Mr.  Lloyd's  argument 
would  have  forbidden  the  patent  to  Ronalds.    What 
-did    Mr.   Lloyd  say  about    Dr.    Siemens'   Regenera- 
vtive  Furnace  when  considering  that  as  a  patent  inven- 
tion P    Why  he  said  that,  clever  as  it  was,  it  was  a 
thing  that  was  about  to  be  superseded  by  something 
bett^,  and  implied,  as  I  understood  him,  that  therefore 
nt  was  not  worthy  of  the  patent  protection  which  it  had 
enjoyed.      I     do    not    agree    with    Mr.    Lloyd   that 
it  IS  going  to  be  superseded ;   I  believe  there  is  ample 
>room  in  the  world  both  for  it  and  for  the  extrrmely 
ingenious  and  meritorious  invention  which  Mr.  Lloyd 
alluded    as    likely    to    supersede    it.     But,    why    if 
it  were  true  it  was  about  to  be  superseded,  should  not 
the  inventor  of  such  a  famaoe  have  reaped  some  of  the 
benefit  which  daring  many  years  it  has  bestowed  upon 
«11  sorts  of   industries  and   during  which  years  the 
alleged  superior  invention  had  no  existence  P    I  may  tell 
Mr.  Lloyd  that  in  conversation  with  the  inventor  of  this 
second  famace  only  last  Tuesday  week,  when  we  were 
considering  this  question  of  the  Patent-law,  the  inventor 
said  to  me  *'  Do  you  think  that  I  should  have  devoted 
ftix  years  of  my  time  and  very  many  thousands  of  pounds 
to  perfecting  my  invention  if  I  had  not  had  the  protection 
of  a  patent,'*  and  on  Wednesday  last  that  gentlemen 
(Mr.  Crampton)  came  here  and  repeated  the  statement 
before  the  meeting.     In  the  same  way  with  respect  to 
the  invention  of  Dr.  Potts  fthat  Mr.  Lloyd  thought  had 
never  been  practically  employed,  in  which,  however,  he 
was  mistaken,  as  almost  every  engineer  knows),  accord- 
ing to  Mr.  Lloyd,  Dr.  Potts  ought  not  to  have  a  patent 
becaose  his  plan  has  been  superieded.    I  am  really  at  a 


^osss  to  see  to  whom  Mr.  Lloyd  would  give  a  patent 
K  t  to  the  inventOT,  because  at  some  future  time  hii 
pi  n  may  be  superseded.  Not  to  the  improver,  becaoae 
he  is  only  the  improver,  and  not  the  first  inventor. 
There  is  another  proof  of  the  very  bad  way  in  which  the 
converter  of  Mr.  Lloyd  has  done  ms  work.  Mr.  Lloyd  told 
us  a  man  may  reward  himself  by  becoming  the  maker  of 
his  own  invention,  and  he  says  if  Crompton  had  not 
thought  so  why  didn't  he  take  out  a  patent  for  his  mole  F 
I  will  tell  Mr.  Lloyd  why  Grompton  did  not  take  out  a 
patent.  In  the  year  1780  when  Crompton  invented  hii 
spinning  mule,  he  was  but  a  young  man,  living  in  th< 
then  small  market  town  of  Bolton,  and  working  ai 
a  journeyman  weaver.  We  are  asked  why  a  man  in  thi 
situation  did  not  journey  to  London,  which  probably  h 
must  have  done  on  foot,  and  at  the  end  of  his  joume; 
find  £800  to  pay  the  then  cost  of  a  patent  for  lb 
United  Kingdom.  Was  it  not  more  natuial  fo 
Crompton,  being  in  such  a  position  of  life,  and  having  hi 
limited  knowledge  of  the  world,  to  endeavour  to  prote< 
himself  by  a  secret  manufacture;  and  I  need  not  tell  M] 
Lloyd,  as  a  lawyer,  that  when  Crompton  had  once  sol 
the  produce  of  his  manufacture,  although  thi 
produce  might  have  been  made  in  secret^  b 
patent  if  subsequently  taken  out  would  have  be< 
in  great  peril.  Mr.  Lloyd  admits  that  secret  mani 
facture  is  demoralising,  but  it  is  not  every  oppone 
who  does  so.  Since  I  wrote  my  paper  I  have  read  M 
Macfie's  book,  and  I  find  that  I  am  supported  by  th 
book  in  one  of  my  objection  to  secret  manufiictni 
namely  that  the  workmen  would  be  tempted  awa 
What  says  Mr.  Maofie  P  (at  pages  62  and  63).  '*  Th 
the  patent  system  has  an  effect  on  wages,  which  deman 
the  serious  consideration  of  the  friends  of  working  m 
I  believe  it  helps  to  keep  wages  low.  The  aboU^ 
would  work  in  this  manner — whenever  in  any  establii 
ment  an  improvement  is  introduced,  the  fact  of  its  i 
becomeeofcoursespeedilyknown  throughout  theestablii 
ment  and  in  other  establishments.  The  employes,  who 
their  ordinary  occupations  must  come  to  know  whati 
improvement  is,  and  how  to  work  according  to  it ;  for  t 
is  a  maUer  of  necessity,  especially  now  that  the  operatic 
are  conducted  on  large  scale  with  the  indispensa 
aid  of  men  intelligent  and  independent  very  soon  find  tl 
are  in  request.  To  prevent  their  leaving,  they  are  ofie 
an  advance,  which  itself,  in  its  turn,  may  be  outbid." 
am  glad  that  in  this  respect  Mr.  Lloyd  does  not  a^ 
with  Mr.  Macfie,  and  that  he  does  not  consider  th 
desirable  state  of  things.  Mr.  Lloyd  says  that  in 
ingenuity  I  have  imagined  inventors  of  a  most  unlil 
oluiracter  as  the  producers  of  substantive  inventions, 
that  I  have  done  so  in  order  to  show  how  difiicolt  it  w< 
be  for  such  men  to  become  prosperous  manufacturers, 
accuses  me  of  having  created  a  '*  fanciful  country  pars< 
for  the  illustration  of  my  argument.  It  is  true  I  s 
the  case  of  a  parson,  but  I  do  not  do  so  in  geneoral  ter 
I  identify  him  as  Cartwright,  the  inventor  of  the  po^ 
loom.  Is  that  a  creation  of  fancy  P  I  will  give  ano 
instance  of  a  parson — Bell,  the  inventor  of  the  rea] 
machine;  he  was  a  Scotch  minister.  I  will  now  si 
few  words  about  the  incentive  to  invention  to  be  ore 
by  national  reward,  because  to  my  mind  anyone  (ex 
Mr.  Macfie)  who  once  admits  that  some  reward  is  t 
given  to  the  inventor  over  and  above  that  which  he 
obtain  from  manufiBU)ture,  will  eventually  find  hin 
driven  to  admit  the  expediency  of  a  Patent-law. 
Lloyd,  I  believe,  says  that  he  would  give  some  row 
but' does  not  see  how  to  do  it,  except  by  the  grant 

Satent.  Lord  Derby  (see  Mr.  Macfie's  book),  a]th< 
e  would  not  grant  a  patent,  still  thinks  that  8om< 
ward  should  be  given,  but  confesses  that  he  cannot  1 
way  of  how  to  carry  it  out.  Sir  William  Armstrong 
the  same  work)  says  he  believes  reward  should  be  g 
but  he  is  not  prepared  to  state  by  what  means  the  gi 
of  rewards  could  be  carried  into  execution ;  and  ] 
convinced,  as  I  have  said  in  my  paper,  that  any 
scheme  mnst  break  down  in  practice ;  and  it  ia  oi 
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gfond  I  Tentore  to  predict  that  those  whoadmit  reward 
voetmrff  will  ftnd  themaelvee  compelled  to  preserve  a 
piMitnght  except  in  one  instance  (I  most  alwa3r8  except 
Mr.  MMfif).  He  sees  no  difficulty.  Those  obstacles 
vbieh  were  too  mach  to  be  solved  ^y  the  minds  of  Lord 
Derby,  of  8ir  William  Armstrong,  or  of  Mr.  Lloyd,  have 
00  tarron  for  Mr.  Macfie.  Read  from  page  84  to  page 
9^  of  )m  book,  and  you  will  find  the  whole  thing  cut  and 
dri«d.  There  is  to  be  £200,000  per  annum  set  apart  for 
Ha  purpose  of  the  rewards  and  of  the  attendant  expenses. 
H«  cakaltted  that  £125,000  will  suffice  for  the  rewards ; 
tboo  is  to  be  in  each  year  one  great  prize  of  £10,000, 
ud  then  the  value  of  each  prize  dwindles  down,  and 
their  number  increase  until  one  gets  to  a  class  where 
then  aro  as  many  as  400  prizes,  but  only  of  £50 
(tch ;  ind  after  this  wo  come  to  "  honour  **  medals 
ind  certificates.  These  prizes,  including  the  honour, 
vhid^  I  am  surprised  to  e>ee  Mr.  Mitcfie  put  last, 
u  Wing  of  less  value  that  £50,  while  he 
^v«B  the  front  rank  to  the  £10,000,  are  however  only  to 
beavarded  after  the  invention  has  been  tried  and  proved 
practically  suooessfol,  which,  according  to  my  view, 
misht  be  anv  time  or  never,  as  it  would  be  nobody's 
m£r«it  to  take  it  up.  Moreover,  the  prize  is  not  to  be 
vftboafc  eosi  or  trouble,  because  by  clause  11,  where 
there  are  rival  daimants,  the  question  of  deciding 
priorilf  in  respect  of  time  and  merit  is  to  be  borne  by  the 
diapetaotk  I  should  think  that  the  balance  out  of  the 
£50  reward  would,  under  such  circumstances,  be  rather 
naXL  Mr.  Lloyd  has  accused  me  of  assuming  a  lofty 
ur  is  this  matter,  bat  at  the  risk  of  a  repetition  of  the 
ncmtiuu  oQ  some  other  occasion,  for  it  cannot  be  made 
tMight,  I  must  a^pain  say,  that  any  person  who  puts 
bntri  sach  a  proposition  as  this  which  Mr.  Macfie 
has  advaaoed  is  fairly  open  to  the  charge  of  not 
baring  made  himself  acquainted  with  master  of 
bit  ssliiect  One  prize  of  £10,000.  What  does 
be  SQppoie  Bessemer  spent  before  he  made  a  ton  of 
metd  that  was  conamercially  valuable  F  What  does  he 
RppoiB  Dr.  Siemens  spent  before  his  furnace  was  in 
vaetkie!  Why  such  an  amount  as  £10,000,  so  far  from 
Wt{  in  adequate  reward,  would  not  pay  the  expenses 
of  developing  a  large  invention.  And  remember  that 
H  ii  ody  when  the  invention  is  developed  Mr. 
]ImA«  would  give  his  prize  (apparently  he  sees  the 
di&atty  of  awarding  for  inventions  that  are  untried), 
iod  he  voold  ask  you  to  believe  that  a  Bessemer  or  a 
'^Scaect  would  go  to  work,  spend  his  thousands  and 
Umloible  time  to  perfect  an  invention  which,  when 
tsished.  would  be  open  to  the  whole  world,  and  would 
^  aS  this  to  stand  the  chance  of  getting  a  sum  that 
vQold  not  cover  his  expenses.  With  respect  to  patent 
HhpftiQfi,  quoting  from  the  appendix  to  the  report  of 
thccMDmittee  of  1871, 1  told  you  that  the  average  of 
afio  which  had  reached  a  primary  decision  in  patent 
vtatt^n  WIS  only  S^  per  annum.  Since  the  paper  was 
letd  a  frisnd  of  mine,  a  solicitor,  has  caused  the  Titnes 
^^setrched  from  the  1st  of  November,  1873,  to  the 
^<if  October  in  this  year,  and  he  finds  that  during 
te  twslve  months  there  are  nine  patent  cases  re- 
ported. Kow,  as  I  have  said,  that  is  an  extremely  small 
fOMBitof  litigation,  looking  at  the  enormous  interests 
iBTohtd.  But  still  that  litigation,  smaU  as  it  is,  is 
iMoeswily  the  part  of  the  patent  question  which  is  most 
^^vBfly  before  the  legal  mind.  In  the  patent  system, 
■  ta  other  mattera,  Uwyers  see  humanity  at  its  worst. 
^  the  dispute,  trouble,  and  litigation  they  see ;  the 
kttem»jarKy  of  instances  in  whidi  thin^  go  on  quietly 
ndmoothly  they  do  not  see;  necessarily  they  are  in- 
'^*c«d  to  lake  a  gloomy  view  of  the  working  of  society. 
IMng  the  twelve  months,  in  which  there  have  been 
^  fiine  patent  cases,  how  many  actions  have 
^^  beea^  does  one  suppose,  on  bills  of  exchange, 
«  afunat  railway  companies  ?  The  number  of  such 
••«  has,  doubtless,  been  very  large,  but  persons  know 
^biHa  of  exchange,  and  railway  companies  must  con- 
•••t.   No'jody  ever  suggests  they  should  be  got  rid  of, 


and  yet  as  the  very  principle  of  patents  has  been  formally 
years  in  dispute,  those  to  whose  attention  patent  actions 
have  been  brought  do  not  look  upon  them  in  the  manner 
in  which  they  would  look  upon  actions  in  other  matters^ 
as  being  part  of  the  prices  to  bo  paid  for  a  great  benefit, 
but.  as  something  which  proves  the  whole  system  to  be 
so  radically  wrong,  that  it  should  be  swept  away.  If 
this  line  of  reasoning  wore  to  be  followed,  what  is  there 
that  might  not  be  swept  away  ?  My  friend,  the  solicitor, 
must  have  had  some  curious  speculations  in  his  mind  as 
to  how  far  such  sweeping  measures  might  extend,  for  he 
told  his  clerk  to  extract  from  the  same  folio  of  theTYm^ 
the  number  of  reported  actions  for  breach  of  promise  of 
marriage;  these  amounted  to  forty-four,  while  the 
patent  cases,  as  I  have  said,  reached  only  to  nine. 
Looking  at  the  fact  that  the  lawyer,  of  necessity,  sees 
humanity  at  its  worst,  I  am  very  glad  indeed  to  find 
that  men  of  hi^h  position  at  the  bar,  like  Mr.  Fitzjames  • 
Stephen,  Mr.  Uinde  Palmer,  Mr.  Aston,  and  Mr.  Web- 
ster, come  here  and  advocated  the  continuance  of  patents, . 
because  if  a  man  who  sees  a  thing  at  its  worst,  still  be- 
lieves it  18  worth  continuing,  I  have  every  right  to 
claim  his  evidence  in  my  favour,  while  it  would  not  be 
at  all  unfair  for  me,  if  he  were  an  opponent  (as  I  am 
afraid  my  ftriend  Mr.  Lloyd  still  is  in  his  secret  heart),  to 
say  '*!  don't  value  your  opinion  in  opposition  as 
much  as  I  should  do  tiiat  of  a  man  who  saw  the  bright 
side  of  the  question  as  well  as  the  dark  one."  Not  only 
do  lawyers  see  the  dark  side  of  the  patent  question, 
but  that  dark  side  is  particularly  repugnant  to  them. 
There  are  a  sufficient  number  of  snipping  cases,  of 
railway  cases,  and  of  a  variety  of  other  cases  to  enable 
men  of  eminence  at  the  Bar  to  make  some  one  daas 
a  speciality,  and  you  find  barristers  who  are  at 
the  front  of  their  profession  celebrated  for  their  com- 
mand of  some  particular  branch  of  practice,  but  the 
very  paucity  of  the  patent  litigation  prevents  there 
being  more  than  one  or  two  leaders  who  have  a  reputa- 
tion for  patent  business.  The  juniors,  who  advise  on 
specifications  and  matters  of  that  kind  do  find  constant 
employment,  but  in  tiie  case  of  a  leader  this  is  not  so ; 
and  as  in  every  instance  liticrants  naturally  wish  their 
cause  to  be  advocated  by  some  celebrated  man,  they  axe 
compelled  generally  to  select  as  their  leader  one  to 
whom  a  patent  case  is  an  unusual  event,  and  who 
therefore  approaches  it  with  the  same  sort  of  difficult 
with  which  a  barrister  who  is  principally  familiar  with 
shipping  cases  would  approach  the  grappling  with  a 
case  upon  Ritualism  to  be  heard  before  t£e  Privy 
Council.  I  do  not  for  one  moment  mean  to  say  that 
the  leader  who  is  taken  out  of  his  usual  line  of  business 
cannot  deal  with  the  patent  case,  but  I  say  that  he  does 
not  like  it.  I  believe,  however,  that  my  comparison  of 
the  shipping  case  and  the  Ritualistic  case  is  not  even 
strong  enough  to  apply  to  the  patent  question.  Th& 
shipping  and  the  Ritualistic  case  may  be  both  learnt 
from  books,  and  without  for  one  moment  under- 
valuing the  importance  of  either  class  of  case,  there  is 
nothing  but  argument  involved  in  them,  such  arguments 
as  a  highly  trained  mind  delights  in.  There  is  very  little 
sheer  (uiiagery,  but  with  a  patent  action  this  is  not  so,  for 
in  them  the  oarristcr  is  called  upon  to  make  himself  familiar 
with  the  details  of  some  machine  or  of  some  process.  Now 
I  know  many  men  of  very  great  ability,  who  are  capable 
of  expressing  an  opinion  of  the  highest  value  on  matters 
poUtical,  social,  and  even  artistic,  who,  when  you  ask 
them  to  investigate  the  construction  of  a  machine  in 
order  tiiat  they  may  appreciate  its  merits,  appear  to  be 
absolutely  helpless,  and  who  give  way  to  despair  when 
brought  face  to  foce  with  mechanical  intricacies.  It 
may  be  that  the  next  generation,  who^  will  have 
profited  by  the  more  scientSc  training  that  is  now  bein^ 
given  at  our  universities,  will  not  find  themselves  in  so 
great  a  difficulty  ;  but  the  men  of  the  present  day,  edu- 
cated thirty  or  forty  years  ago  at  Eton  and  at  Oxford, 
notwithstanding  their  acquaintance  with  classical  litera- 
ture, and  it  may  be  even  with  mathematics,  had  rarely 
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any  training  in  physical  science,  and  had  none  in  science 
as  applied  to  manufacture,  and  to  most  such  men  the 
Teiy  documents  that  we  mechanical  engineers  use  to 
express  our  meanings  one  to  another,  namely,  diagrams 
drawn  in  geometrical  elevation,  are  ahsolutely  unintel* 
ligible.  The  untrained  eye  abhors  a  geometrical  draw- 
ing, and  requires  perspective,  while  the  trained  man 
rejects  the  perspective  as  wholly  useless,  because  he 
cannot  gather  dimensions  from  it.  It  is  irne  that  any 
member  of  the  Bar,  or  any  conntiy  gentleman,  recognises 
an  architect's  geometricid  elevation  of  a  mansion,  but  he 
does  so  because  he  is  constantly  seeing  houses  and  man- 
sions, and  very  frequently  so  far  as  the  houses  in  a  street 
are  concerned  he  gets  only  a  front  view,  and  there  is 
nothing  in  it  to  be  very  suggestive  of  perspective.  More- 
over, the  architect  takes  care  to  put  some  colour  on  his 
drawing,  and  the  blue  tint  of  the  glass  in  the  windows, 
the  red  of  the  brickwork,  the  yellow  of  the  stone,  and 
the  smoke  out  of  the  chimney-pots  all  proclaim,  even  in 
the  absence  of  perspective,  '*  this  is  a  house."  But  give 
nine  of  such  men  out  of  ton  a  drawing,  not  of  the  familiar 
house,  but  of  some  entirely  unknown  machine — a  draw- 
ing, moreover,  without  colour  or  shading  as  well  as  per- 
spective, and  the  probability  is  that  they  will  frequently 
confound  the  spaces  between  levers  for  the  levers  them- 
selves, and  that  the  whole  thing  will  be  to  them  a  puzzle  as 
great  as  Egyptian  hieroglyphics  would  be  to  mechanics. 
One  can  well  understand  how  it  is  that  a  man  in  high  posi- 
tion, accustomed  to  grasp  with  facility  the  most  complex 
problems  in  social  life  and  in  law  is  annoyed  at  finding 
himself  met  on  the  very  threshold  of  a  patent  case  with 
difficulties  of  the  nature  I  have  described.    I  will  ask 

50U  to  let  me  give  you  one  case  in  point  The  lato  Sir 
ohn  Holt,  when  he  was  at  the  Bar,  had  to  l€Mid  in  a 
patent  case  about  a  spinning  mule,  and  it  fell  to  my  lot 
to  endeavour  to  explain,  not  by  drawings,  for  that  was 
hopeless,  but  by  the  most  expensive  models,  the  spinning 
mule  about  which  he  had  to  address  the  Court.  I 
happened  to  reach  the  room  where  the  model  was  before 
Sir  John  Bolt  arrived,  and  whea  he  opened  the  door 
and  saw  the  model,  which  was  rather  a  large  one,  and 
before  he  saw  that  any  one  was  in  the  room,  he  uttered, 
in  the  most  dismal  manner,  these  words,  "  Qood  Lord ! 
how  am  I  to  understand  all  this?"  Sir  John  was  a 
most  |>atient  pupil,  and  many  and  many  a  weary 
hour  did  he  devoto  with  me  to  the  understanding  of 
this  machine,  and  on  the  morning  when  he  was  going 
into  court  he  said,  "  If  after  aU  your  care  I  fail  in  des- 
cribing this,  as  I  certainly  shall,  don't  laugh  at  me,  but 
think  what  your  position  would  be  if  you  had  to  go  and 
jirgue  a  question  of  contingent  remainder."  Now  here 
^ou  have  an  instance  of  a  man  among  the  very  highest 
m  his  profession,  of  a  most  acuto  mind,  who  had  honestly 
and  laooriously  endeavoured  in  the  interest  of  his  client 
to  impress  upon  that  mind  matters  which  to  a  mechanical 
engineer  were  as  well  known  as  the  rudiments  of  the 
law  were  to  the  counsel,  who  even  at  the  last  moment 
doubted  how  far  he  had  succeeded  in  his  endeavours  to 
mastor  a  subject  which  he  had  to  explain  to  a  judge, 
and,  if  the  action  had  been  at  common  law,  to  a  jury 
also,  and  this  jud^  labouring  under  a  similar  inaptitude 
to  that  under  which  the  counsel  labours,  has  to  gather 
the  gist  of  the  invention  from  a  man  who  is  not  even 
sore  frt>m  one  moment  to  another  whether  he  can  re- 
member the  lesson  he  has  so  painfully  learned.  Is  it  to 
be  wondered  at  that  under  these  circumstances  patent 
oases  are  viewed  with  dislike  by  the  judges  as  well  as  by 
the  Bar,  and  that  although  these  cases  as  you  have  seen 
only  amount  to  nine  (carried  to  a  primary  decision),  in 
one  year,  they  creato  a  feeling  of  dislike;  and  ia  it  strange 
that  this  feeling  should,  lul  unknowinglv,  bias  me 
omnion  of  such  men  as  I  have  mentioned  and  make  them 
adTorse  horn  patents  as  a  whole.  I  shall  have  to  revert 
to  this  point  when  considering  the  improvement  of  the 
law.  Hr.  Uoyd  and  Mr.  Samnebon  both  appeared  to 
think  I  resard  too  lifhtly  Holland  and  Switaerland, 
tad  Mr.  Lloyd  oomplains  of  me  for  quoting  Lord 


Houghton's  snmmitfy  mode  of  diipoiing  of  Svias  pi 
tontions  to  originali^.  I  am  told  that  in  Switierlu 
there  are  meritorious  manufactures ;  1  wai  alreidy  tvi 
of  it,  but  that  does  not  affect  my  posttioD.  Mv  ai^uoM 
is  that  the  extinction  of  a  Patent-lsw  would  check  inre 
tion  in  the  country  in  which  that  extinction  had  tak 
plaoe,  and  although  I  am  told  there  are  men\m 
manufactures  in  Switzerland,  I  have  not  been  toldtl 
there  is  invention,  nor  has  anyone  said  that  theit  ^ 
any  invention  in  Holland,  but  Mr.  Samuelaon  iagg< 
the  sugar  refiner  in  Holland  might  mannfactore 
burdened  with  patent  dues  and  thus  compete  saccenl' 
with  the  sugar  refiner  in  England.  It  may  be 
isolated  cases  of  this  kind  can  be  found,  but  the 
question  is  what  is  the  balance  of  advantage,  bee 
that  is  really  the  thing  to  look  to.  Farther  let  me) 
out  this  tcKyou,  that  small  States  can  behave  in  a  ma 
which  may  be  for  their  own  immediate  advantage 
for  the  disadvantage  of  their  neighbours,  while 
conduct  could  not  be  pursued  by  more  important  ( 
tries.  Let  me  give  you  an  illustration.  Suppose  t^ 
menlive  in  aLondonsquare,and  they  have  separatel] 
each  say  £10  a  year  to  keep  up  the  central  inclos 
trees  and  fiowers.  A  house  becomes  vacant,  an( 
into  the  hands  of  a  churl,  who  examines  bis  leas 
finds  that,  by  some  curious  oversight,  although  j 
are  conferred  upon  him  of  entering  the  endoeurt 
times,  no  obligation  is  cast  upon  him  to  contril 
keep  it  up.  Such  a  man  as  that  may,  if  he  is  n 
vented  by  shame,  ]*efuse  to  pay  his  subscriptio 
other  nineteen  householders  would  say  '*You 
shabby  fellow,  but  we  are  not  going  to  deprive  ot 
of  the  enjoyments  of  the  garden  because  you  fail 
your  share.  We  must  put  up  with  your  conduct 
garden  would  still  be  kept  up,  and  this  man  woi 
his  paltry  advantage.  But  suppose  ton  housee 
the  twenty  were  let  in  a  lump  to  a  churl,  who 
power  of  refusing  that  either  he  or  his  tenant 
subscribe  to  the  maintonance  of  the  garden, 
would  happen  then  ?  Would  the  other  ten  ke< 
I  think  we  may  be  quite  sure  they  would  not ; 
whole  .thing  would  go  to  wreck,  to  the  los 
churl  as  well  as  of  the  ten  men  who  were  willin 
their  share.  And  so  it  is  with  the  Patent 
State  like  Holland,  with  its  two  millions  of 
ants,  may  abrogate  the  law,  and  inventors  wi 
on  inventing  for  the  benefit  of  such  conntries 
land,  the  United  States,  and  France ;  but  let  oi 
countries  be  unwise  enough  to  forego  protection 
tion,  in  such  a  case  I  underUketosay  that  inveni 
receive  a  shock  which  would  arrest  ite  developi 
Samuelson  put  forward  sup|K>sititioas  inatanoe 
an  English  manufacturer  might  be  at  disadva 
one  living  in  a  country  where  there  is  no  P 
but  did  not  Mr.  Aston  give,  not  a  sappoeitio 
actual  instance  of  a  most  striking  kind,  whe 
olusively  showed  that  it  was  due  to  a  Patei 
to  a  Patent-law  only,  that  an  English  manufi 
enabled  to  hold  his  own  against  his  Swiss  ri 
Mr.  Aston's  reply,  there  is  no  need  for  xne  to 
subject,  but  I  cannot  refrain  from  askings  wh 
question  were  thoroughly  inveetimted,  it  ^w 
found  that  the  false  notions  of  political  eooi 
prevail  with  so  many  of  our  workmen  we 
of  the  burden  under  which  our  manufactu 
and  not  the  fiaot  of  their  having  to  compete  ^ 
country  which  had  not  a  Patent-law.  X  am 
to  the  oombinations  among  workmen  to  inc 
Those  appear  to  me  to  be  perfectly  jostifiab 
alluding  to  those  combinations  which  have  f  o 
to  decrease  the  work  done,  and  to  put  ar 
equality  one  with  another,  not  by  raiBing  1 
and  the  nnskilfiil  man  to  a  level  of  prodncti 
npton  that  of  the  industrious  and  the  dex:tc 
bringing  these  latter  down  to  the  level  o 
Mr.  Samnelfon  told  yon  I  ought  to  liave 
Patent-law  of  Germany  was  a  laipr  only 


I  bid  imm  9q^  not  luiiQ^  hj  cl&sfitig 
fMrnaagth^mii  countnei  wkicb  h\\r&  no  Patent' 
I  thai  «oa]d  not  hmra  booa  oorrect,  butt  told 
liU  U«  iru  to  b^d  that  ono  effect  of  it  bad 

*^iomftii3  ftWAy  from  hi«  own  countrjv 
ruj  pTottictioTi  for  hi  a  irsventionj,  and 
z^di'  among  us,  Engbind^  at  all 
eku  m«Unce>  hoa  nothiQj^  U>  oompkln  of. 
hi^  nbUinod  an  illnstnous  aubjuct,  whLle 
iod  men  oi  science  of  Uiii  country 
!  'H  to  their  ranks  of  or«  who  mm- 
nij  vi^viT  oAwsm  lint  tboir  warmest  afTdction. 
i»|iitMpi^  it  miglit  onme  mora  properly  in  that 
r  npljr  wluerd  I  spe^k  upon  the  atneDdment 
,  I  Uitnk^  on  tha  whole,  it  wiU  ho  better  to 
n»*ii  imtan^  of  the  folly»  for  I  can  nae  no 
--ii  ihoae  who  in  Germany  hav^  the  conduct 
iFiUot  liiT,  I  explaini^d  to  you  the  othor  night 
Mm  of  Dr,  Si«ai«nfl'  Begenerativ'e  Furnace,  of 
lll^«3lf  haufi  upon  the  watl^  and  yon  remeni' 
tlily(<Qlho  iraj  in  which  he  trapped  the  out'  i 
r  W  iod  matil  it  up  to  he  utiliiied  aguin,  wo^  hy  ^ 
lrttibP3nj*r  a  maw  of  cellular  brickwork,  which  ; 
•  tpeciHc  heat  and  alsa  the  power  of  ] 
H^rmtnree,  ia  etnin^^ntly  qualiBtjd  for 
had  in  view.  The  Examintjrs 
foment  a  patent  for  hU  Regene- 
round  of  want  of  novelty,  and 
;ij  gi\fo  the  wiiy  in  which  this 
t?.ed.  They  refu^^jd  Dr,  Siemens* 
»  L.i;tii*u4Uv€!  FumacQ  on  tho  ground  that 
&1  th«  knights  who  returned  from  the 
I  mem  to  be  foiind  lined  with  atonei^  which 
horn  m  fire  and  then  gave  out  thnt 
r  had  to  be  cooked,  and  thus,  according 
,kij  lit.  Siaraoni'  Kt'^jenerativ©  Furnace; 
I  will  nnw  siy  a  few  words 
hrtnch  ift  the  suhject  which  haa 
TW?  Amend Qionts  of  the  Law,  or 
Skitnimbon  tells  (]5,  the  Amend uient 
which  tho  oxi»ting  Law  ia  curried 
you   tQ   refer    to  an   article    in   the 

I  ia05  and  1S66  of  the  National  A&so- 
iSromotjon  of  Social  Soienee,  beginning 

^  the  volumf^  for  those  years,  headed, 
Siih-Cocnniittee  on  the   Fatontdaws." 

I I  waa,  aa  I  have  aiiid,  by  no  means  an 
I  iho  reatdt  of  our  deliberation  a  nre  to 

t  rvport.     I  will  state  to  you,  with  the 
r  brevity,  mm&  of  the  leading  recom- 

I I  think,  when  you  hear  them,  you  will 
if  rrerythiitg  which  has  amce  beon  de- 

tctf  it  embodied  in  the  recr>mmiendations 

,  With  yeapect  to  the  granti  ng^  of  patents 

f  Idbf  ibm^i  aft«r  an  oxamin^itiuii  for  novelty 

and   I   Hhali  have  to  aay  a   few 

Ijdiikt  beforie  I  ckae*    If  tha  opinion  of 

"     r  wjsTO  advene  to  the  novelty  of  the 

int,  nev^iheleas,  if  he  in^ieto<i,  was 

,  bttt  mbject  to  the  following  conditions 

infMii  ihould  be  recorded  and  printed 

liaii ;    that  in  any  proceedings,  either 

SpttAnt,  the  patentee  should  give  seourity 

i  mi  in  the  case  of  hi  a  being  defeated  in  an 

"^  r  rrHind  atated  in  the  adverse  report,  ho 

?  of  his  opponcnCd'  costs  as  be- 

Tit.     W©  also  gave   an  appeal 

Bisg-ufhc^r,     W©  then  made  certain  pro- 

i^skkmieTf     Nt»]ct  w&  considered  the  point 

jyjripnflnt^Htnd  I  fun  glrtd  to  And  it  in  con- 

"^ofeMrfaCions  of  5tr.  Aston  and  of  3Ir.  Imray 

kfafodnil  of  all  the  pointa  in  which  improvo- 

f  »  Bsidt*,  I  tneaa  ih«  ^oouring  a  clear,  definite, 

•  cpacification,  a  a|}eeiflcation  which  shall  be 

^^  tmt  a  trarning.    You  will  find  that  ac^ 

t  f^ttlaiion  the  patentee  was  to  be  called 

^  I  final  ifacification  clear  and  intelUgibk, 


and  on  his  failing  to  do  so,  the  adverse  opinion  of  tb 
Exiiminer  was  to  o©  printed  with  the  specification.  With 
such  provi^ioQa  did  we  hedge  round  the  granting  of  a 
patent.  Bat  yon  will  ace  that  we  <lid  not  propose  any 
ex;aminatlon  aa  to  utility.  Thifi  question  was  the  subject 
of  diicusjsion  during  many  of  onr  Meetings,  But  we 
came^  at  last,  to  the  unanimous  conclusion  that  any  anch 
exaraination  was  likely  to  produce  more  harm  than  good, 
and  it  ia  upon  that  I  aball  shortly  address  you-  The  ex- 
aminati-:}n  for  novelty,  when  pursued  in  a  sonsiblo  and 
pr«jper  spirit,  is  one  which  may  perhaps  (for  I  am  com- 
pelled to  apc'ak  doabtingly)  be  safely  entrusted  to  com* 
petent  men.  But  the  ijueiition  of  utility  is  a  far  wider 
and  more  difficult  one.  I  gave  you  an  instance  of  this 
in  the  case  of  Dr,  Potts,  when  in  my  pa]per  I  supposed 
a  Board  of  Examiners  at  work  to  ascertain  to  what  un- 
tried invention  shares  in  the  national  reward  ahuuld  be 
given,  and  I  suggested  th^tt  each  men  would  be  very 
likely  in  the  cftso  of  Dr.  Potts  to  deem  hia  invention 
altogether  impracticable,  because  they  would  say  his 
proposition  of  sinking  a  hollow  pilo  by  cxhauating  the  air 
from  it  wa3i  an  absurd  one,  as  it  wns  only  a  roundabout 
wny  of  putting  upon  the  head  of  the  pilo  the  slight  l<»d 
equal  ti>  the  prcssureof  the  atmosphere.  But  theso  man, 
as  I  told  yon,  would  have  been  wrong,  and  yet  in  the 
case  of  an  ex  imination  as  to  utility  such  a  patent  might 
readily  have  bcon  mfuscid  by  very  able  men  too  confident 
in  their  own  opinion.  Suppoae,  howtivi^r,  the  EitaaiinGri 
had  been  right  and  Dr.  Potts  wrong*  What  would  have 
been  th*i  harm  to  the  public  in  granting  him  hia  patent 
for  thta  useless  thing  'f  I  will  repeat  the  truiam  to  which 
1  gave  utterance  in  my  paper,  that  if  a  thing  ba  use* 
le^aa,  nobody  wants  to  use  it;  it  stands  in  nobody's 
way,  and  the  only  harm  done  is  the  loss  of  the  time  and 
money  of  the  inventor.  But  don't  let  us  for  the  sake  of 
protecting  on^  inventor  against  himself  by  the  exagge- 
rited  Patomal  Ooyernment  style  of  treatment,  cauie 
the  public  to  lose  the  benefit  of  an  invention 
being  brought  into  practical  use,  which  that  inventor  feeli 
to  be  tk  sound  one^  although  hu  may  nat  Im  a  bio  to 
explain  the  ground  a  upon  which  hb  invention  would 
act.  For,  with  all  duo  dHference  to  Mr.  Lloyd's  law,  I 
believe  there  is  no  obligatiou  on  an  inventor  to  explain 
the  principles  of  action,  all  he  ia  bound  to  do  i  a  to  deacribe 
how  to  carry  out  his  invention.  Farther,  on  this  ques- 
tion of  examination,  I  have  very  great  fear  of  it  even  in 
respect  to  novelty ;  and  to  show  the  danger  attendant 
upon  examination,  aa  well  for  novelty  as  for  utility, 
I  will  take  one  of  the  highest  crises  I  can  think 
of— tho  case  of  Jamea  Watt*  I  believe  that  a  lurge 
number  of  educated  men  in  England,  not  engineera,  are 
under  the  impression  that  Jamea  Watt  waa  the  inventor 
of  thesteam -engine, and  many  who  know  better  still  think 
that  before  his  time  no  powerful  mind  had  been  directed 
to  the  Bubject.  But  this  was  not  ao.  Newoomen  had 
brought  the  ateam- on  ginc  to  the  condition  of  an  auto- 
mutie  machine  that  could  be  ilepended  on  for  exerting 
great  force  in  pumping,  and  Smeaton  had  devoted  him- 
self to  perfecting  Newcomen's  engine.  The  readers  of 
Smeaton' a  works  and  of  the  Transactions  of  the  Boyal 
Society  well  know  that  Smeaton  possessed  one  of 
the  most  pow«Tful  minds  we  have  ever  had  ia 
England,  and  that  hia  celebrated  engine  at  the 
Chase* water  mine  was  a  triumph  of  mechanical  skills 
Now  lot  us  see  of  what  that  eniEjtne  consisted,  and  to  aid 
us  in  thia,  he  good  enough  while  following  me  to  look  at 
the  rough  drawings  I  have  placed  on  the  wall.  Before 
the  time  of  Watt  wo  had  the  boiler  generating  steam,  wa 
had  the  cylinder,  with  the  piaton  in  it,  moved  up  partly 
by  the  steam,  at  a  feeble  pressure,  but  principally  by  tba 
counterweight  of  the  pump  work  in  the  mine  :  the  piston 
having  completed  its  stroke,  the  iitteam  was  ahnt  off  by 
self-acting  machinery,  and  no  longer  by  the  act  of  im 
attendant ;  we  had  similar  machinery  effecting  the  injec- 
tion of  water  into  the  cylinder.  The  steam  was  con- 
densed in  the  cyliader,  a  partial  vacuum  waa  made,  the 
atmospheric  pressure  forced  down  the  piston,  ^Mch  de- 
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•  prcBeed  ita  end  of  the  bcnm,  and  ia  domg  so  wnived  ih^ 
otlier  end  with  the  pump  poda  ftnJ  pumped  the  wut^r* 

I  Kow  that  waa  tb«  conditioii  in  which  Watt  found  the 
WKn^engine,  Lot  ua  see  what  it  waa  th'it  he  did*  He 
ffimply  added  n  separntc  veaad  citlled  the  "'  condeiuer," 
^vluch,  when,  the  piston  had  got  to  the  top  of  its 
ilrolieet  was  put  into  ^'.oaneotion  with  the  under 
nde  of  the  cylinder.  The  injection  of  water  wsa 
|h«ll  tri^de  into  this  gi^^paratu  veasel  and  nut  ibtd 
tbo  cylinder  itaelf.  Tfap  vaenum  was  eroated  and 
the  piston  desocndod.  ^te^Lni  waa  re-ad  mi  tied,  tbo 
y^aUm  aicend^d  and  an  ordinnry  pnmp  drew  out  of 

^&e  &Ofld«lB«r  tbo  condensed  steam  and  eondenaing 
Witter  whieh  had  a(!etimnUted  in  it  from  tho  previous 
opeTfition,  BO  thut  tbo  condenaer  wa»  ready  to  receive 
another  cylinder  full  of  stfjuni.  Now  tbts  invention  im- 
mediately reduced  the  cionflumption  of  fuel  by  one-half, 
but  ima|!riR*5  Jamea  Writt  going  before  e^tamiQera  for  bia 
pitent*  It  ii  diiiicult  for  uh  tn  believe  now,  with  thu 
rev^nfnce  tbiit  we  all  have  for  Watt's  mime — tbo  public 
&t  larga  becaa?ie  they  believe  him  to  be  the  inventor  of 
the  sieam-engfins ;  tbe  engineer  because  he  knows  the 
■value  of  Wftlt*i  improvement — that  bis  patent  would 
have  hcen  rE»fua(.*d.  But  ia  it  ao  sure  that  it  would  not 
have  been  both  on  the  gfoand  of  want  of  novelty  and  on 
thai  of  inuti  lity  ?  Un  tb  e  score  of  novel  ty ,  they  would  hu v  e 
aaidj  '*  Why  3^ou  hive  the  boiler,  the  cylinder,  tbe|]iaton^ 
the  valves  for  ad  minion  and  outlet  precisely  as  they 
wer^  before.  Yon  use  a  pump  for  pumpinj^  out  the  water 
of  condensation T  but  the  pump  is  but  sn  ordinary  pump. 
The  taak  of  Bmeaton's  engine  was  to  work  a  pump,  and. 
moFCOver,  he  had  on  his  engine  a  ppeeial  putnp  to  raise 
water  to  the  iojeclion  tank.  You  use  injeetion  of  water 
to  con  don  so  your  8  team  ;  what  is  there  that  is  new  in  this 
engine  of  youni  except  a  trumpery  ifugge»tion  thut, 
inatead  of  doing  the  whole  operation  in  n  single  veMel, 
the  cylinder,  you  will  complicute  tbo  engine  to  give  a 
gloaa  of  invention  by  the  introduction  of  a  Bupplementary 
'TWuel  P""  I  really  do  not  think  I  am  exajjrgerating  in 
saying  that  this  wouM  have  been  tbecommL'nt  of  inli^lli- 
eent  men  in  Watt' a  days  if  they  had  had  the  power  of 
uelermining  wlietbpr  the  invention  were  novoL  And  as 
to  ita  utility,  would  thoy  not  have  aaidj  '*  Why  you  ore 
doing  the  very  mme  things  as  were  done  by  Soseuton, 
ODd  yoti  aroaimply  doing  them,  as  we  have  told  you,  by 
two  veaspla  inatead  of  one.  Whut  can  l>e  the  advantage 
In  that  ?"  Pcrhapa  yon  will  tell  me.  Watt  might  have 
answered  these  objectiona  by  ^ying^  *'  I<ook  nt  the 
engine  which  t  have  altered:  it  does  it«  work  with  half 
^eeoala?  And  li  that  nothing?"  But  recollect  that 
%S  would  have  wanted  the  protection  of  a  patent  before 
lie  dsre  run  the  risk  of  discovery  while  ejEperimenting 
witli  thje  engine,  I  am  convinced  I  have  not  ovetatated 
this  ease,  and  should  it  not  make  ua  pause  before  we 
determine  upon  instituting  examinations  which,  in  the 
Anxiety  of  the  Examiners  to  do  what  they  conceivt?  to  be 
tiielr  primaiy  duty,  videlicet  ?  Protecting  tbe  public 
against  a  non- useful  patent  might  end  in.  withholding 
!3rom  a  bonefaetnr  like  Watt  the  protection  that  made  it 
worth  hiu  while  to  developo  hia.  invention.  Is  there 
any  pressing  nr  ed  which  calls  upon  us  to  run  auch  u  riakf 
Suppcwe  it  bad  been  the  truth  that  there  had  been  no 
T«tlu0  in  (  *  '  -  ■  ^^  Tt  in  a  sepanite  vessel  ?  Well,  then^ 
fheflrfl-er  ^  unpatented  condition,  would  havi: 

heenaig  ft"*  patented  engine.     Kobod^' would 

IwTi&CMed  to  have  tried  Watt^si  engine,  and  no  one  would 
lisve  been  imperled  from  making  the  unpatented  one. 
I  will  give  yon  another  and  a  nvost  instruct  ive  inatance 
***«n  initance  drawn  from  one  of  Watt's  inventions,  and 
difeoted  sob-ly  ng-uinst  an  examination  for  utility.  T 
allude  to  thoFieum  jiiLket^  All  those  years  ii go,  Sv^ttt, 
nnder  the  direction  of  that  which  appe'atB  to  have  been 
ft  tnarve lions  inBtinct,  said  that  in  order  to  make  an 
engine  work  we!l»  the  working  cylinder  ought  to  beetir- 
T^mded,  not  merely  with  a  non-conducting  m pterin  1, 
b«)K!auffe  that  nnylifsdy  ntigbt  have  thought  of,  but  wilb 
%  jncket  containing  ft«mi,«nd  then  that  otjt«dc  tbii 


jacket,  but  not  withont  the  jaeket*  ti  df 

conducting  mrit^rial  sbouild  be  used-  --eta 

aupplied  by  Watt,  but  after  his  time  tbty  lull  i»t< 
ise,  eitcept  in  Cornwall,  tbe  steam -enpnea  of  i 
outtnty  were  for  «o  many  years  eup«^or  in 
economic  performances  to  those  of  «ny  other  pa 
England,  The  results  obtained  by  the  Comi^hmcn 
so  good  that  other  engineers  were  eompellf<l  to  giv« 
meed  of  admiration.  Hut  they  all  of  them  deridai 
Bteam  jacket^  and  said,  **  Manifestly  this  musK  be  w 
You  are  inerBaaing  tbe  surface  that  Is  e3t posed  I 
cooling  influence  of  the  air,  and  it  is  this  ioflnenci 
does  all  the  harm.  Thus  the  jacket  nsnit  bo  wcmr* 
useless."  And  the$t»  were  not  mer<*  nncdn 
mechanics  who  said  so^  The  moat  aeienufic  wjtU 
had  on.  the  steam -onginF, Tred gold,  wbon"^  work,** 
thepre»ent  day^  k  a  tEfXt-book,  fell  into  thi*  emi 
Hjiid  that  the  "jacket  was  simply  a  source  of  iocs 
condensation,  and  was  woiae  than  useless-  M''*>ul4  J 
Watt  have  hnd  any  chance  under  an  estatni n&lloi! 
the  merit  of  a  ptitent  of  obtaining  one  for  bia  ( 
jacket  f  clearly  not.  Every  practical  ©ngint^r  mid 
scientific  m!\n  of  his  dtiv,  and  for  half  a  cerittiry^- 
wards,  would  have  said  that  this  waa  one  of  tho  d^ 
of  an  otherwise  great  mind,  and  yet  Wmtt  wai 
We  not  only  now  know,  thinks  to  a  French  €D| 
the  principle  on  which  the  benefit  from  a.  irtpajsa  ^ 
ariicH,  but  we  koow  that  those  wonderful  remvi. 
economy  of  fuel  which  have  saved  ocean  navtf 
coTrmercially,  which  have  within  the  lafft  twelvi* 
reduced  theconaumption  of  coa!  from  5  lbs,  per  io^ 
horse- power  per  hour  down  to  2  lbs.,  or  even  l^m^  I 
be  attained  without  the  use  of  the  ateam  jacket,  ] 
I  have  given  you  sufficient  reasans  why  there  I 
on  no  account  be  an  examination  for  ntility.  A»  ] 
aaid,  it  ia  juat  possible  that  an  examioaticm  for  m 
may  beof  serviciJ,  This  meeting,  however,  hrt^  hm 
strong  evidence  to  the  contrary.  Mr*  ^■ 
long  connection  with  the  English  Patent 
hi  m  a  go  od  j  ud  gc ,  ia  of  0  pi  n  10  n  that  the  A  m  f  n  c 
is  an  utter  fiiil are.  Mr.  Smith,  who  has  alao 
expifrience,  fully  contirnis  this  view,  and  I 
inclined  to  pause  before  we  committed  oui 
examination  even  for  novelty.  lu  the  flrtt 
don*t  want  it  nearly  aa  much  as  IB  commonhr 
There  is  already  an  e culmination  for  noT«fi^ 
official  ono^  I  admit,  but  one  actually  made  by 
patenteea.  You  have  been  told  by  Mr.  i  ^ 
number  of  patenta  whieh  are  taken  out,  the  ii| 
which  the  third  yctus'  duty  is  paid,  and  the 
which  the  seventh  years'  duty  is  pnid,  but 
given  you  another  mst  of  numbers,  which  1  t1 
at  leaat  ecjuul  significance,  and  that  is  tho 
between  the  numl>er  of  pn tents  applied  fnr 
number  finally  obtained.  This  difference  tm 
Mr.  Cole  to  night  amounted  to  aa  many  nm 
1S7*,  or  practically  40  per  cent,  of  all  the  pi 
were  granted  and  32  per  cent,  of  all  that  were  s| 
Now  these  numbers  represent  almost  emtire^ 
of  the  investigation  into  novelty  eairif^d  on  ' 
tending  patentees,  that  is  to  aay,  they  i^ 
protection,  and  between  that  and  thi  a 

compels  them  either  to  give  up  that  piuLt.  limh 
plete  their  patenta,  they  discover  lixat   their 
invention  was  not  new,  or  else  that  it  is  notueefisir 
such  an  examination  for  novelty  as  this  is,  so 
goes,  a  perfectly  «afe  on**  in  tb^lnti^rpfffei  Mihr^ 
but  there  is  always  gr I 
very  best  men — not  i 
and  comprebcneive  nullum  —  mi  ■ 
may  be  made  the  means  of  di*. 
and  valcable  inventions.     An  ii    .  i  _ 
the  other  night  in  rehition  in  no  lera  a  mii! 
the  B^pscmpr  ftteel  procty^s.     I  told  you  ii 
of  tbe  fvening^  thnt  1   should  bavr 
G  iffard  I  njccl  or.     Now  Ui  p  G  •  H'twd  1 1 
bv  which'  a  current  of  steatn,  hmw 
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t^iidily  due  to  its  preiaare  aboy© 

,  ii  bCTjuj^m  Into  contact  wtth  wat«r,  ia 

*   ourreat  of   ao    gmat   ft    velooitf 

fid    t3i9   ttoam  which   thut  water 

,  .iuil0   lofQlbor   into   a  jet   powerful 

f  ihB  Trefy  boiler  from  which  the 

.  igiloife  a  praaaure,  such  as  is  used  in 

f  100ft  or  HO  IbfiL.  on  Iho  iqimre  iaeh.   Now  ' 

Kj^mitier  for  nuvelty  saying,  **  Thia 

inducoil  curri>at.     An  induced 

lOkJ  iot  pSkiA  t\l  the  foot  of  [L  water* 

>t  the  descending  water  ba?  in* 

t  «f  Hf*     MorffOViar,  forgiHBrfl^  ia  Spain 

I  kAtm   been   blown   by  currents  of  air 

I  of  water.    Further,  every 

If  uraed  by  a  current  of  ulr 

t^amn&y  by  &&  waste    ifceam   bl&at. 

9id  etirTGiLti  ATa  old^  and  thia  machines 

j^nag  lumd    upon  an  inducted  ctttront,  ij 

laorrlty:"  and  remember,  in  doing  this,  the 

pultJ  not    be    doinj;^    anything    nearly    oa 

^thit  vhicih  ih@  Gdrmui  Bxamlner  did  in 

ruguaermtiTe  fimuiQe.    I  will  tell  yon 

I  ainud  of  an  mfcnor  clasa  of  Kiamlner 

I  id  do  hia  duty«  might  bo  templE^d  to 

\  efvry^ing  to  itk  elem(^nts,  to  go,  m  to 

117  alphabet  of  things.    Tt  is  Qomman  U> 

im  law  ilk  ft  patent  action,  the  eounHel 

ui  m.j  to   the  jury  when  deprecating 

there  ia  the  invenUon  f    Let  us 

'  and  lie  does  bo,  and  shows  that  it 

[etrUia  levers  ftnd  wheels,  and  then  he 

"  ,  **  You  have  heard  me  ask  the  plaintiff 

I  to  be  the  inveator  of  a  lever,  and 

t  lu  did  not,  or  of  a  cog-wheel,  and  he 

f^ncdd-**     Amd  aa  tha  conoBel  goes  on. 

/  eatabUfih^l  the  fact  that  all  t^e  parts 

I  Ku  oldt  ho  appeals  triumphantly  to  the 

la  vvrdicl  in  favour  of  hia  client.     I  am  gkd 

i  tttt  Jary  very  Aeldoia  do  anything  of  the 

^Id  BOt  AS  a  rule,  ^tiSer  themselves  to  be  l^xl 

hiitry  of  counsel,  however  ingenious  it 

ng  hftard  of  all  the  pains  and  Itibour 

ator  btd  bosbowyd  on  bringing  hia  ia- 

dion*  thox  fe«l  an  honest  sympnthy  with 

i  thn  merita  of  the  inventlcn  as  a  whole. 

1  li  «t»  with  tt  jury  who  an*  trying,  be 

I  action  relating  to  cm  invention  that 

rtiif,  unci   has  becti  infringed,  I  am  afraid 

Lminer  considering  the  novelty 

we  should  have  to  enoonnter 

[I  mil  th*:    "idphabet  aptrit,"  by  which  I 

t  weiw  an  Examiner  upon  a  question  of 

lli  Bttght— ron  the  aatno  principle  that  I  fc&r 
I^Uktty  EiJimintir^  in  dst'Tminiatir  upon  the 
1  hlvention»  the  i^etting  too  high  a  value 
i  betrayed  into  saying  that  there 
ibr  a  csopyright  in  ^'^Parailisa  Lost,** 
l«htjla  book  he  hi^I  aot  fonnil  a  single 
atjt  in  the  alphabets  Bemember  the 
II  givii  us  of  c€ft*im  dassea  of  critics. 
[m  0UM  n«»  book  the  whole  world 
t  aliout?  01  tis  out  of  all  plumb,  my 
inv|^i]Iar  thing !  not  one  of  tb«  angles 
r  eoiacct  w*a  a  right  angle.  I  bad  my  rule 
MMi,  kK,  my  Lend,  ia  my  pocket— Ejtcellent 
^«eoe  other  matter  before  I  part  from  this 
^^  Ufl!  |Mtenti  for  want  of  novelty.  You 
t  ISmi  f  base  my  whole  advocacy  of  patenta 
^  tad  iurt  if  not  elevated  ^eund  of 
I  nut  apoD  Donaidfiration  founded  on  tho 
I  *^  hrr^lon.  Viewing  the  matter  in 
i^ly  inclined  to  believe  that, 
eoa^  there  are  perhaps  special 
*  would  bo  expedient  in  the 
^nt  a  patent  for  that  which 
^^  ^ue  readiest  way  of  putting 


before  yon  what  I  havo  in  my  mini|  will  ba  to  atate  the 
partionWs  of  a  case  that  actually  occurred,  Whon  you 
have  heard  it  I  bolievc  but  {gw.  if  any,  words  will  be 
wanted  to  mako  its  general  application.  The  &!ue  is 
thia.  Som&  throe  or  four  yoar^  ago  there  w*va  an  action 
in  rospoct  of  the  infringt^ment  of  a  patent  for  a  multiple 
furrow  plough ;  the  infringement  was  oleir,  the  defen- 
dant having  moda  #o  servile  a  copy,  that  without  the 
closest  inspection  no  one  in  court  could  dostinguish 
bf^tween  the  moilel  of  the  defendant's  infringement 
and  that  of  the  plain tilFa  m mention,  further  the 
defendant  bsing  so  aervile  an  iiuLtator  it  was  idle 
for  him  to  put  forward  '*want  of  utility/*  Uiai 
substantial  defence  was  ^'want  of  novelty."  After 
having  searched  through  the  copieaof  prior  speoiScation^ 
the  defendant,  however,  could  rake  together  nothing 
that  would  materially  help  him,  fjr  althous^h  there  were 
plenty  of  multiple  furrow  ploagha  to  ba  fonad,  not  one 
of  them  posseas&d  the  pacuUar  fjaturoa  which  made  the 
plain ti^ a  invention  a  auccesa^  At  the  very  last  moment, 
howevor,  the  defendants  put  forward  an  .anticipation  of 
the  patent  by  a  publication  to  bo  found  in  a  hook 
published  more  than  130  years  before  the  date  of  the 
plaintifTs  patent-  Tho  book  turned  out  to  bo  a  very  rare 
one,  but  the  pluintifTs  solicitara  succeeded  in  finding  a 
copy  at  tho  Britiah  Muaeura  ;  on  examining  that  book 
the  plainti6F found  in  it  a  description  of  a  multiple  furrow 
plough,  which,  although  it  did  not  anticipate  hia  mvention, 
went  q  uite  aa  near  doing  ao  aa  did  any  of  the  prior  speci&ea* 
tiona  that  had  been  examLned .  Having  stated  these  facts, 
I  will  now  give  you  their  very  obvious  application* 
Suppoao  that  book  of  1732  had  contained  the  description 
of  the  plaintifl^s  very  plough  ;  the  book  its  I  have  told 
you  was  a  very  rare  one  not  to  bo  found  in  the  scanfy 
libraries  of  farmers  and  of  agricultural  implement 
makers  ;  but  should  a  tribunal  to  cjtamine  into  the 
novelty  of  alleged  invention  be  oatablished,  the  mon  who 
may  be  appoint^  to  it  will  no  doubt  endeavour  to  inform 
themselves  oa  far  aa  possible  of  everything  that  ma^ 
b*»ur  upon  the  subjects  that  will  come  before  them,  and  an 
official  who  inveatigatod  any  matter  even  to  its  remote 
antiquity  might  podaibly  in  his  researches  come  aorofii 
thia  all  hut  buried  book.  According  to  the  present 
law  such  an  Bxaminor  muat  tell  the  applioantr 
the  inventor  of  the  improved  plough,  "  You  cannot 
have  your  patent,  your  plough  h  not  new,  foT 
altbongb  ni?itber  you  nor  perhaps  any  other  engineer 
or  farmi^r  is  aware  of  it,  there  is  a  book  more  than  130 
years  old  in  the  British  Museum  which  contains  a  fall 
description  of  your  very  invention."  The  applicant 
would  find  there  was  nothing  loft  for  it  but  to  withdraw 
his  petition  for  protection*  As  n  natural  eomoqwosm 
he  would  give  the  whole  thing  up,  for  it  woiud  no 
longer  be  worth  his  while  to  push  his  suppo^d  inven- 
tion, and  the  public  would  remain  without  the  plough 
becaufiQ  the  re-inventor  was  ^  left  withcmt  a  patent. 
It  doea  seem  to  me,  that  it  is  not  ejcpedient  in  the 
interests  of  the  public  that  the  matter  should  terminate 
in  this  fashion.  I  admiE  the  difficulties  that  aurround 
the  question,  diJliculties  ao  great  that  they  may  even 
turn  out  to  be  insuperable,  but  in  any  revision  of  the 
law  I  do  trust  that  eameat  cooeideration  will  be  given 
to  the  question,  whother  it  is  not  possible,  and  whether 
it  woulu  not  be  in  the  interest  of  the  public^  that  some 
means  should  be  devised  by  which  a  patent  might  bft 
granted  to  an  inventor  (in  fa*;t,  so  fnr  as  all  practical 
anticipation  went)  although  it  might  turn  out  he  wws 
only  an  useful  awakenor  of  thit  which  was  idly  dormant. 
I  win  now  revert  to  tho  further  recommendations  of  the 
Committee  in  1866.  Having  aa  I  have  told  you  provided 
means  for  improving  the  obtaining  of  patents,  they 
then  turned  Iheir  attention  to  the  mode  in  which  the 
patentee  should  exercise  bis  right,  and  considered 
whether  he  ought  to  be  nndor  compuUion  us  regards  the 
granting  of  licenses.  Again  after  most  anxious  delibet*- 
ation  they  came  to  the  conclusion  (ulthotjgh  they  were 
possessed  with  the  atrongeat  fccHng  against  interferantce 
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^  ifith  property  in  a  p^toot),  ttiat  it  would  bo  expedient 
111  tbe  geaerol  iiiterGst  that  a  patoBtao  ahonld  h^  boand 
to  grant  Ikienjafi.     With  respect  to  tho  grostiag  of 
licenacs  the  temia,  If  thoy  conld  not  be  a^ed  on,  were  to 
be  aettled  hj  an  officer  to  bo  appointed  bj  the  Commia- 
eiqner^^  and  theeo  tetms  \7sr&  upon  applioaUoti  either  of 
the  grttntor  or  the  graotee^^  to  be  subject  every  third 
year  to  ro vision,     I^iitibor  that  on  the  application  from 
those  mRuufucturers  wbjo  may  bu  afiected  by  a  pat&nt, 
the  Comnjiaaicjaura  shauld  haro  puwer  on  lUcb  termst  ns 
may  be  considtirod  ri^bt^  and  with  tbe  conient  of  the 
puteDtee^  to  purchase  out  of  any  surplui  funda  arising 
£roni  the  fees  paid  for  patenta,  the  patentee*fl  invention, 
with  H  view  to  Us  being  thrown  open  to  the  publio.   I 
atiH  bdipve  that  it  ia  expodient  there  should  be  as  a  rule 
ciompulaoty  Lieoni^iji'    Ba,t  my  attention  hiia  been  called 
to  OUM  where  such   licaneea    clearly    ought  not   be 
gEinlttd*    To  settle  the  terma  of  the  licence  there  should 
DO  agAin  fin  effectiTe  tribunal,  aueh  a  tribunal  as  one 
woiud  employ  for  determining  the  question  of  sufficiency 
qI  the  apeci^ci%tions«    The  duties  of  such  a  tribunal 
would  be  ranat  otn  tous.     Just  consider  what  they  would 
have  to  bear  zn  mind*     How  much  better  [$  the  prosesa 
of  this  patent  than  the  former  state  of  the  man  u  fact  are  ? 
What  did  it  coat  the  pntpnteo  in  money  and  in  time  to 
perfect  his  invention  f    AVT^nt  bar^m  was  he  compdOed 
to  miika  with  mm&  manufacturer  in  the  way  of  reduced 
TOynlty  in  order  to  get  his  invention  put  to  work  P    I 
especially  call  your  atbentiun  to  this  point  hocauai^  the 
first  impression  of  sonso  of  the  in  embers  of  the  Cotn- 
nilttee  wii&  that  liccnSfifi  ought  to  bo  granted  upon. equal 
t^nna.     Now  it  iA  a  very  common  c&^q  for  a  patentee  to 
agree  with  the  manufacturer  who  first  tries  the  invention 
.  for  a  low  royalty*     Clearly  iucb  a  low  royalty  merely 
ropraients  so  much  of  the  patentee's  money  spent  in  per- 
foxing  hia  invention  and  ahoald  not  be  taken  as  a  guide 
for  a  common  royalty.    Again  a  lai-gs  manufibciturer 
^dy  undertake  to  'work  under  tha  patented  invention, 
and  to  produce   ao  many  yards  or  tons  of  goods    per 
annum.    It  may  well  be  worth  the  while  of  a  patentee 
dealiug  in  this  wholesale  way  to  give  that  manufacturer 
better  terms  than  he  would  give  to  one  who  centers  into 
no  uudort^ikiui^-  as  to  qofintity.     All  such  matters  must 
be  detBrmiaed  in  each  ease  as  it  arises.    Again  there  are, 
as  I  have  just  Slid,  instances  wherein  no  licenses  ought  to 
be  compellable.     Rach  instances  are  rare  but  th^j  QxUt 
loiag^ne  a  m^m  having  invented  an  improvement  fer 
utilising  some  waste  material,  say  hopbine;  there  is  only 
a  very  amail  amount  of  thii*  product  in  the  world,  not 
more,  probablyt  in  Engljind,  tlian  one  or  two  mannfao- 
turera  could  deal  with,    Tho  indention  may  only  be  of 
Ui^  as  long  as  the  material  is  cheap,  but  if  several  manu* 
fii0tories  are  ostablished,  and  tberr?  arises  a  keen  com- 
petition, then  the  very  ohject  of  the  invention  will  be 
lima tratod.   When,  therefore,  a  patentee  can  gh  o  w  t hat  ho 
or  ©no  or  two  lit  enaeei^  are  competent  to  grapple  with 
all  the  trade  that  can  pijflajbly  Arise  under  the  invention, 
them  no  injustico  is  dolie  to  the  ^neral  public  by  refus- 
ing to  compel  the  granting  of  oBier  Houses.     On  the 
contrOEy,  the  public  is  benefited,  because  it  is  made  worth 
the  whiio  of  some  persons  to  continue  an  industry*  that, 
if  thrown  open  to  all,  would  not  attract  the  attention  of 
any.     If  the  systeni  of  compulsory  licenses  be  adopted, 
then  no  fuither  complaint  can  ever  be  made  that  a 
patentee  stops  an  improver  who  comes  afb>r  him.     5Ir. 
&nda  Palmer  spoke  on  this  point  as  though  I  had  said 
in  my  paper  that  patentees  in  these  relative  position* 
ftlwftjfl  agr^ijd ;  what  I  really  stated  was  that  in  niEs> 
QiMtontof  ten  th<?y  did  second,  speaking  roundly,  I 
think  I  am  correct.     However,  in  any  reform  of  "the 
Patcnldaw,  it  might  be  well  to  g-ct  rid  of  this  ground  of 
com  pi  (It  nt.     The  nett  thing  to  which  thy  Committee  of 
IS 66  dirwctf>d  its  attention  was  the  triril  of  patent  cases, 
tTbeir  recommendations  were  briL^fly  these;— thnt  no  pro* 
ceedings  should  be  commenced  eateept  upon  the  certificate 
of  a  com^*teut  examininii:  officer ;  that  application  for 
Bueh  eetfifi<jato  diould  be  founded  on  a  written  lEtatemcnt, 


^judgtthj 
ve  iead 

^atcda«j 
W  pay  41 
^oattcm^ 


specifying  the  part  of  the  Inveatlon  alleged  to  1 
infringed  and  the  raannsr  of  such  InfHnguieiit  i 
the  plaintiff  should  bo  bound  by  this  statim^ni 
subsequent  proceeding.     If  the  examining  olT 
that  there  was  no  ground  for  the  prooet^in^ 
tended  plaintiff  should  not  bo  allowed  |o  takfll 
oeedlngs,  except  upon  the  following  conditioi 
bis  statement  and  the  advent  opinion  fthnuld  ba| 
in  evidence;  that  the  plaintifiT,  unlesathr  judgttli 
proper  to  relieve  him  from  it,  should  give  lec"^ 
costs ;  and  that  if  the  plaintiff  were  defeated  i 
grounds  stated  in  the  certifioate,  he  should  p 
in  the  action  of  the  defendanti  as  betweco  ati 
client.    With  respect  to  the  trial  il-i*   •*  -*i  s| 
mended  that  in  every  ease  th  e  j  udgfe  -  a  t 

assessor,  and  that  there  abouid  not  ^  ,  ijfl 

the  request  of  both  parlies*     Certain  ciiiier  t 
visions  were  made.     Now  I  think,  with  the  * 
the  proposition  for  International  Pat 
embrac^  in  the  foregoing  report  .'  ill 

186G  everything  that  is  demnnf^cd,  l^ux  ^jiu*^ 
than  is  rejdly  required,  to  free   the    workiaj  4 
P?itent-law  fe>m  any  of  the  defects  under  wM 
alleged  at  present  to  labour.     In  common  with  0 
Strange,  and  I  trnst  in  common  with  the  iu 
those  present,  I  was  extremely  sorry  to  hj@i  "**" 
son's  suggestion  that  the  persona  to  w^ 
entrusted  the   duty  of    sttjpertntending  ^ 
of    tho    Patent- law     in     mture     wejre 
their    functions,    if    not    gratnitnnaly*  aJ 
upon    the     receipt     of    a     very     steal) 
Now,  to  my  mind,  this  is  entirely  wfong. 
belief  in  the  efficient  esecution  of  gmtuitoui  i 
"great  unpaid"  baa  become  a  term  of  repi 
what  it  is  that  you  want.    The  Examiners  as  i 
must  be  men  constantly  engaged  at  their  w« 
mast  be  various  grades  of  thes^,     I  pnwi 
r^igarda  such  Examiners  it  is  intended,  eft 
Samuelson,  there  should  be  adequate  vaiy^" 
but  over  and  above  even  the  highest  of  th 
some  one  man  in  respect  of  mechEinical  inv 
another  in  respect  of  chemical  invcatioo,  m 
not  readily  be  found ;    men  of  large'  esp 
doubted  character,  not  crotchety,  but  of  a  jn 
The  time  of  such  men  would  bo  fuUy  occnpie 
to  be  supposed  that  persons  like  thtiSB,  wbM 
said,  are  rare  to  find,  and  who  probably 
talents  thnt  would  make  them  volnable  mm  \ 
their  profession,  should  give  np  that 
devote  themselvoa  for  mere  hononr,  OT  a  i 
the  most  arduous  duties.    These  mm^  *^'=^«  ' 
persons  who  would  examine h^  as  a  tr 
sufficiency  of  the  specifications,  an. j 
the  pertons  to  determine,  or  to  pre«idt;  %iv*f  tk  i 
dttermine,  all  qucatione  of  compulsory  lie*"^ 
over,  thf^y  would  be  the  officejfs   who    n 
whether  there  was  a  prma  faek  caae  mad*  fl 
instituting  of  a  patent  action*   and  they  wf 
asflOBJ^ora  with  the  Judge.     Now,  nndouht^l) 
intertsts  involved  in  the  manuf&ctnrcs  rJirrie 
pritents  are,  as  I  have  bad  occasion  t<t  aay,  1 
enormous,  and  evidently  it  must  be  for  ther| 
the  whole  community  that  the  TCIT  best  * 
money  could  obtain  should  be  pro^^rtd  f^r  tat  A 
out  those  industries  in  peace,  quiet,  and  -'*'*'» 
for  determining  litigation  in  respect  of 
when  Litigation  did  arise.     Ho  man  has  r 
for  the  Bench  than  I  have,  noris  teeroar. 
a  deeper  sense  of  the  importance  of  tb< 
devolve  upon  its  membera.    I  bear  in  n\wi  ta 
onlv  are  all  sort*  of  cases  involving  ptopirty  iWij 
beffire  them,  but  also  that  th*»  whol  -  —  -  -t  \x4 
to  the  awful  responsibility  of  trial  ^^ 

of  death,  depends  upon  the  uprightii  '"^ 

.  of  OUT  judges.  But  having  all  this  fuliy  tu  vitsU 
r  it  as  my  deliberate  conviction  that  it  would  btT 
»   easy  to  find  to-morrow  fifteen  other  Fimc  i^ 
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iMf  competent  for  the  duties  which  would  devolve 
!i^  fbdffl,  and  whose  appoiattnent  would  give  entire 
itiifiction«  than  it  would  be  to  And  the  three  or  four 
l«D  mqoired  for,  and  capable  of  fulfilling,  the  functions 
•  hMTt  been  considering  in  relation  to  the  Plitent-law ; 
ad  I  iiD  quite  sore  that  in  any  appointments  to  be  so 
\mi»  a  gnve  mistake  will  be  committed  if,  both  in  social 
isi^  and  in  emolnment,  the  heads  of  the  Patent 
jlfcMtthment  are  not' placed  on  a  level  with  the  Puisne 
ffira  and  ^ce-Chancellors.  Remember  that  not  one 
Ailan^Bsed  be  taken  from  the  taxes  to  pay  these  men. 
fljare  i*  now  a  surplus  of  £90,000  per  annum  from 
|*»t  irss.  The  opponents  of  patents  say,  •*  If  you  can' t 
mad  the  practioe  of  the  Patent-law  there  shall  be 
pm  tt  all"  You  know  I  do  not  agree  in  this,  but  if 
^  were  right  tiiis  £90,000  per  annum  would  be  lost  to 
••  WBBtry.  In  any  event,  therefore,  it  is  in  favour  of 
^  Uipayer  that  so  much  out  of  this  £90,000  as  is 
N'"»ii  for  the  due  working  of  the  Patent-law,  includ- 
^tkhyfaest  salaries  of  its  principal  officers,  should  be 
gropristed  to  that  purpose,  because  that  sum  does  not 
^Be,  M I  have  said,  from  the  taxpayers,  but  comes  from 

S,  the  patent  fees,  which  would  be  wholly 
according  to  the  opponents*  views  were  the 
^  >f  the  Patent-law  not*  improved,  but  which,  if 
'^BtoooBtinne,  will  still  leave  a  handsome  surplus  after 
l^tpijvkent  of  every  necessary  expenditure  upon  an 
■"pl*  and  befitting  scale.  Such  an  arrangement  as  I 
i^^  I  believe  would  work  creditably  and  well.  The 
■Bptid  ifrtem,  I  am  certain,  would  not  so  work.  You 
woH  idf  get  men  to  devote  their  leisure  to  the  matter. 
Sow,  as  Ben  of  position  have  next  to  no  leisure,  you 
•wHjet  but  a  vjry  small  share  of  the  time  of  each 
■■^ -jwi  must,  therefore,  have  a  large  and  a  vary^ 
^  body.  Whenever  this  is  the  case,  the  secretary 
••ttcr  permanent  officer  becomes,  in  truth,  the 
«"a*l,  and  practically  every  patent  question  would 
y  j  his  hands,  and  the  whole  system  would 
J*%  &n  into  utter  discredit  I  will  now  close  this 
■Rthy  wply  by  apologising  to  you  most  sincerely  for 
■*to»that  I  have  taken  in  addressing  you,  pleading 
*ILSS!!  ^^  fi^'®*^  importance  of  the  subject  under 
^1***"*^  and  the  number  of  speakers  whose 
^••t  I  haf«  had  to  consider  and  to  deal  with ;  and 
]f™  gW  to  be  able  to  close  it  with  a  far  more 
■VWAcKng  than  that  with  which  I  brought  my 

Kto  a  termination,  for  at  that  time  I  had  great 
.  iboat  the  general  sentiment  in  regard  to  the 
popfe  of  a  Patent-law.  These  doubts  have  now 
^  te  a  ^reat  extent,  removed  by  the  expres- 
•Ji  of  opuuon  that  have  been  offered  in  this  room, 
■J* «»  by  the  unanimity  of  the  press.  I  hope  I  am 
2*^  ttxifident,  therefore,  in  looking  upon  the  abroga- 
J*«|piteoti  as  now  not  a  thing  to  be  feared,  and  that 
2*»w  legislation  we  have  to  look  forward  to  will  not 
**™ shape,  but  will  deal  with  the  neoeasary  im- 
P^I^Biati,  and  wiU  remove  the  last  objection  to  those 
■siabichi  most  honestly  believe  to  lie  at  the  very  root 
*^pnipertty  as  a  manufacturing  nation. 
^•ftitTBan,  in  moving  a  vote  of  thanks  to  Mr. 
■■••ill  for  the  able  paper  which  he  had  read  in  the 
"tnatooe,  and  for  the  reply  which  he  had  now  given, 
3*y<^  his  hearty  concurrence  m  the  universal  praise 
jj"  bad  been  given  to  Mr.  Bramwell,  and  ventured 
?*("••  »  hope  that  both  these  ppers  together  with 
J^WMaioQ  might  be  published  in  a  separate  and 
Wr'l^tsrible  fo-m.  He  also  thought  it  would  be 
^jyy  if  the  report  of  1866  were  printed  as  an 
to  i*^.  He  was  instructed  by  the  Council  to 
that  thev  had  formed  a  committee  which  he 
^ —  lore  would  not  allow  this  matter  to  rest. 
JJjJJts  of  thanks  having  been  unanimously  passed, 
^^y  acknowledged  by  Mr.  Bramwell,  the  proceed- 


^  is  a  copy  of  the  correspondence  referred 
Btia^  in  his  remarks  daring  the  discossion. 


as  having  taken  place  on  the  subject  of  appointing  paid 
Commissioners  of  Patents. 

(Copt  of  thb  Mbmobial.) 

To  tht  Right  Honourable  the  Lord  Romiliy^  Master  of 
the  Bolit. 

My  Loed, — ^The  great  use  of  patents  is  to  make  known 
the  inventions,  processes,  and  secrets  of  others.  It  is 
therefore  highly  important  that  the  mass  of  information 
accumulated  at  the  Patent-office  should  be  made  avail- 
able, so  as  to  make  known  as  far  as  possible. all  inven- 
tions and  modes  of  manufacture  for  the  benefit  of  the 
country.  The  advantage  of  so  doing  would  be  immense, 
and  would  help  to  keep  the  manufactures  of  this  country 
in  advance  of  others.  Action  in  this  direction  on  the 
part  of  the  authorities  has  been  pra3red  for  in  every 
memorial  that  has  been  presented. 

One  of  the  first  memorials  was  presented  by  the  Insti- 
tution of  Mechanical  Engineers,  with  Mr.  Robert 
Stephenson  as  President  at  its  head.  This  was  pre- 
sented in  1853  to  the  Right  Honourable  Frederick  Lord 
Chelmsford,  Lord  High  Chancellor  of  Great  Britain,  the 
Right  Honourable  Sir  John  Romilly,  Master  of  the 
RoUs,  Sir  Fitzroy  Kelly,  Her  Majesty's  Attorney- 
General,  and  Sir  Hugh  McCalmont  Cairns,  Her 
Majesty's  Solicitor- General ;  and  prayed  for  greater 
facilities  being  given  to  persona  making  inquiries  in  any 
branch  of  knowledge  at  the  Patent-office. 

The  second  memorinl  in  1862  was  presented  to  the 
Right  Honourable  Sir  John  Romilly.  It  prayed  among^ 
other  things  for  '*  a  building  as  an  office  for  patents, 
including  in  it  a  complete  library,  a  commodious  reading 
room,  and  suitable  offices  for  a  proper  staff  of  clerks  and 
others  to  prepare  well-dig^ted  and  numerous  abstracts 
and  abridgments  of  inventions  and  processes,  made 
public  either  by  the  specifications  of  patents  or  other- 
wise, and  whether  English  or  foreign." 

A  third  memorial  was  presented  to  Sir  John  Romilly 
in  1864.  It  prayed  not  only  that  the  efficiency  of  ihe 
office  should  be  increased,  but  called  the  attention  of  the 
Commissioners  to  recent  reductions  in  the  staff  and  its 
disorganised  state ;  which  staff  was  '*  utterly  inadequate 
to  satisfy  the  requirements  of  persons  seeking  informa- 
tion among  the  very  numerous  works  contained  there." 
The  memorialists  went  on  to  state  that  *'  they  had  enter- 
tained the  hope  that,  so  far  from  a  reduction  being 
made,  there  would  have  been  an  increase  ordered  to  such 
an  extent  as  would  have  enabled  the  abridgments  of 
the  specificationb  in  the  various  branches  of  art  (which 
abridgments  ^ete  commenced  about  seven  years  ago) 
to  be  pushed  vigorously  forward,  so  as  to  complete  the 
abstracting  of  the  whole  of  the  original  specifications, 
and  to  keep  up  those  abstracts  from  ^ear  to  year  as  new 
matter  is  furnished.  Your  memorialists  feel  it  is  hardly 
possible  to  overrate  the  advantages  to  be  derived  by  the 
public  from  a  complete  and  intelligent  system  of  ab- 
stracts; and  they  venture  to  urge  upon  the  consideration 
of  the  Commissioners  the  necessity  of  at  once  providing 
a  sufficient  number  of  qualified  persons  (to  be  under  the 
entire  control  of  the  scientific  officer  appointed  by  the 
Commissioners  to  superintend  the  specifications)  to 
assist  that  officer  in  preparing  such  abstracts,  and  also 
to  collect  and  epitomise  scientinc  information  generally." 

The  president  and  members  of  the  Institution  of 
Mechanical  Engineers  addressed  a  memorial  in  1864  to 
the  Right  Honourable  Lord  Westbury,  then  Lord 
Chancier,  bringing  underhis  Lordship's  notice  the  fact 
"  that  very  great  loss  and  delay  are  occasioned  to  manu- 
facturers, inventors,  and  others,  by  the  want  of  a  com- 
plete classification  and  the  prompt  indexing  of  all  in- 
ventions, whether  patimted  or  not,  foreign  as  well  as 
English.  Such  a  systematic  arrangement  as  is  needed 
is  quite  within  the  compass  of  an  efficient  staff  of  officers 
possessed  of  technical  knowledge,  and  could  be  at  once 
proceeded  with ;  the  state  of  inventions  could  then  be 
ascertained,  and  the  common  case  of  several  persona 
patenting  the  same  thing  would  be  avoided." 
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(Co^Y  o^  Eeply  or  Tai  Master  op  tub  "Rhum  « 
Mr.  DixxwYs.) 

Stu, — I  trftflflmitted  to  tha  Lord  Cbancellor  the 
morial  presented  to  me  Qa  tiie  20lh  Mitr^  ioitAiit  1^ 
YOUTBelt' und  the  gentlemen  who  accom|Hiiii«i  yott, 
liitivtj  to  the  proaetit  state  of  tho  Puteat-offi^  UigBl 
with  my  views  on  the  atibject:   and  wa  hav«niiue« 
aidtsred  the  matter  in  eonaulUtion  tagethtrr. 

The  rtiHiilt  of  this  ia  that  wa  Dtre  prepaid  to  i^ooon 
toiler  MajtiSly' a  Government  Uiat  thjw  guntiemQa  ^«^ 
be  appoints  io  act  as  Commiiisionera  of  Putenfei  t(>g^ 
with  the  Lord  ChauceOor  and  the  Mwat&r  ,  *^ 

for  the  time  btsmg — ona  to  ropresent  oiechnT 
another  to  reprsAent  chemical  ^ience,  and  a 
ptemut  the  &iibjfct:ts  more  uaiuJJy  and  nioru  ti] 
comprised  m   the   torm^   **  Natural   PhUosophy. 
should  priipo^e  that  tho  gentlemen  to  be  r« 
to  Her  Majesty  for  this  purpoae  ahould  ha,ii» 
first,  from  gtjnUemen  to  be  nominated  by  the 
Mechanical   Engineers  ;    ftij  regarda  the  -^ 


In  1864  a  Select  Committee  of  tho  House  of  Commons 
inquired  at  great  length  inta  the  working  of  the  Pat<?nt- 
e&ce;  and  reftorted^  in  nocordaace  with  the  genertil 
tmt^t  of  tho  evidence^  that  much  more  was  required  to 
"be  done  at  the  Ptitent^olfitie  to  render  it  efficient ;  that 
mOfe  attendants  were  requif«df  And  **  that  the  wunt  of 
incmnied  accommodation  was  so  mnch  felt  m  to  pre- 
jndico  the  dne  adminiiitration  of  the  Patent-law  "  (para* 
graphii  S  and  4  of  repoirt;  answers  tO  to  13,  IB  to  21^ 
658  to  6tV2,  G6T,  817,  S63,  1038,  aod  1039  of  evidence). 

Wfl  merely  ail  ode  to  the  opinions  expressed  by  the 
Sel^t  Committee  of  the  Hoose  of  Commons,  scientLfic 
men,  manu^tnretra,  engineers,  and  inventors,  as  the 
v&Hon^  memorials  and  otnor  doenmente  are  in  the  pos- 
leasion  of  the  Commisflionera  of  Patents  ;  but  we  would 
fioirther  mention  that  the  various  Commissioners  of 
P&tentshare  from  the  year  1858  reported  from  time  to 
time  to  the  Lorda  of  the  Treasury  tiiat  ^eat  improve- 
ments were  wanted,  and  a  good  building-  urgently  re* 
qnired  for  the  pnipoeeB  of  the  Patent-offi^ce^ 

la  ©onoluiion  we  beg  to  state  that  it  ia  our  dacided    .„^_„ ^ 

opinion,  and  that  of  many  of  those  who  have  signed '  gentlemen  to  be  nominati^d  hy'the  Chemical 
Tarions  memorisJa,  that  it  would  conduce  greatly  to  the  <  ^^^  Qg,  regards  the  third,  from  gentl^meo  to 
progresa  of  manufacLures  and  the  advancement  of  com-  I  nated  by  the  Council  of  the  Eoyal  SociAt^^ 
meroe,  if  the  ^arge  stock  of  knowledge  of  inventions  and  I  are  not  prepared  to  recommend  ihat  any  la*' 
proceaflj$fl,  both  patented  and  open,  stored  at  the  Paten t<  I  be  attached  to  the&orvicetf  of  the«figfintkinen, 
of6<^,  were  made  available  to  manufacturers  and  the  |  and  believe    that   gentlemen  fully  cnmpeU?tit 
public  generally;  and  this  your  petitioners  believe  would  '  purpose  may  be  found,  who  have  sufficient  '  " 
best  be   compasaedt   if   Her   Blajeaty  w^re  graciously  \  who,  from  their  love  of  selenG©  and  thuir 
pkiiaed  to  fippylut  that  *'  other  person  aa  CommiBsioner    eeminate  more  widely  tho    diacovt-rifes    made 
of  Patentjs/'  as  contemplated  by  the  Patent- law  Amend- 1  braJiehea  of   science,"  would  he  willing   to 
ment  Actof  18^2,  and  if  the  staff  at  the  Patenl-offioo  |  st'rvices  without  remuneration,  and  to  aupe 
were  augmented  by  the  addition  of  a  snUicient  number    general  management  of  tho  Patent-office,  to 
of  peraoni!,  possessed  of  good  technical  knowledge,  and  |  the  indexes  and  abstraota  of  the  specithsatio&i 
i^-eil  able  to  abstract  all  specifications  as  they  came  in '  aoeurst^^  and  complete,  and  to  redress  the  ell 
daily,  ao  thr^t  they  might  at  once  be  entered  into  an  '  complainod  of  in  your  memorial,  acting  in  all 
efficient  Subject- matter  Index,  which  would  give  a  true    specls  in  conjticvction  with  the  Lord  Chanc*Ili>f 
indication  of  what  waa  in  tho  Bpecilications.     In  addition  j  Master  of  the  ltd  la,  to  whom  they  wovdd  ""'''" 
to  this  of  course  the   large    number  of  specifications  |  ever  the  occ^ion  might  require  it. 
already  at  the  office  would  require  to  be  abstracted  and  ,      I  think  it,  however,  desirable  to  repeat 
•ntered  in  a  aimikr  manner  in  a  new  edition  of  subject-  ;  considering  tho  subject,  both  tho  Lord  U 
matter  indexes,  that  would  really  indicate  what  whs  con^    niyself  have  arrived  at  the  ssimo  concluaion 
tained  in  each  specification,  which  tho  pruat^nt  indexes !  be  inexpedient  to  create  either  one  or  n 
do  not     Further,  wa  beg  to  urge  that  aimilur  aubjeet-  j  officers  for  tbia  purpose  ;    and  to   say  that  , 
matter  indexes  be  foimed  of  all  inventions  and  proeeasoa  I  both,  if  applied  to,  recommend  Her  ilaj«atf*i 
comprised  in  the  Ter^*  numergna  indexes  and  tables  of  |  ^nent  not  to  accede  to  that  part  of  the  fW 
contents  of  the  adontifio  bookfl  contained  in  the  excel- 
lent scientific  and  technical  library  of  the  Paten t^olBce ', 
so  that  any  person  using  due  diligonce  might  easily  learn 
with  toleriible  certainty  whether  an  inveiition  were  nf*w 
or  old,  which  is  not  now  the  case* 

We  beg  to  append  a  sample  page  of  such  two  subject- 
matter  indexes  hs  we  would  submit  nre  urgently  required. 
It  is  almost  (superfluous  to  montion  that  there  are  now 
aeveral  hundred  thousands  of  pounds  acctimuktt^d  sur* 
plus,  and  an  annual  surplus  of  about  sixty  thousand 
poundtt,  contjibnted  by  the  very  class  of  persona  who 
would  benefit  by  such  improved  indexes. 


SDOi  Maith,  tmL 


hs  L.  DiixwYx,  M.P, 

KlCHAEU   Bj.R0 ALLAY,  M,P* 

Okailles  Fox,  limn.  Inst.  C.H. 

CHAULKi  HCTION   GB.EO0RY, 

Preaident  Inat.  C.E. 
EnwAJtD  Woona,  Mem,  Inst.  C»E, 

C.    WiLLUM    BllJOiNS, 

Mem.  Inst  C,E.,  T,n.B. 

EoHiBT  Mallet, 

Mem.  Inat.  C.E.,  F.E.S. 

FErowiicx  J.  Bhamv^jill, 

Mem*  Inst.  U,E.  Council. 

EnwAiLD  A.  COWTER, 

Mem.  Inst.  C.£. 


gentlemen  who  composed    the  deputation, 
relation  to  the  creation  of  paid  oMc^s, 

L.  U  Dmwm,Eiiq.,M,P-, 


The  session  of   the  Federal  Polyteohntcl 
at  iCuricb,  commeticiDg  wiih  the  present  month,  ii  r 
by  BTO  stud  ED  1%  comprising  84  who  am  folbwisr 
paratiirj'  coumni*  of  stiidy.      They  ate  divitlisl  i 
smuDgst  the  ditfereal  achools :— School  of  enf inw 
Atudcnts^  School  of  Mochaiiitu,  188;  ^Sehnyl  of  Ch 
88 ;  Awihittctufe,  85  ;   Foroilry,  U  ;  A^nculiure,^ 
the  Sthool  for  Scientific  Training,  2a.   Of  thii  naa 
are  277  Swi»»*  whilst  the  AustPsj-HuEFsarian  tmp 
lGt>  student i»  KusBift  78^  Germnny  39,  Italy  26, 
and  Norway  18. 

Eg}7>tian  blue,  whicb  has  been  kncri 
EgypU»nB  fr<>m  tbe  remotest  times,  is,  aoowrdin 
gationa  msde  by  tha  Chemical  LAtwrattsry  ai 
potted  of   70  25  part  of  silicic  acid,  16'44  cmp 
2" 30  feme  oxids  and  aririllacoou»  earth,  8  3j  ehi 
natron,     Egypian  blue  can  bo  imitated  by  niutU^ 
a  mixture  o(  70  parta  sand,  15  capreoui  oiid*»  ^9 
6«3da. 

In  ongiuoering  shops  in  Gennany  a 
of  drivmic  band  is  bciDg  adopted.  It  ts  m«d«J 
presuoiably  tb»t  of  the  alpaca,  aad  is  deUverpd  bf  I 
in  n  single  piece  without  aeam .  1 1  has  «  oo^tiag  1 
Fiats  principally  of  diinium.  It  la  spflkfta  of  as  f 
factory  I  and  as  being  mor©  durable  thwi  aiUw  f" 
or  leather. 
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MISCELLAlTEOirs. 


MVmS*  POLLUTION, 

f  h  mg^pfd  m  cswrying  out  my  plans  for 
f  towns'  refine,  wMch  Eavo  for  tbdr  ob- 
doQ  Di  th«i  turitaiy  coiiditioii  of  towns,  ae 
I  prt Teatlciin.  of  rtrers'  poUatiO]) . 
rgmmJly  m-knoirledged  Umt  tbe  poUntioti  of 
Ulu Iwvi mAia causes,  thore  beirtg the  di«cbnrgo 
|«^ll^e  fefriMj  of  workE,  and  of  the  aewage  uf 
"   '     '         r  no  ocmroe  seemA  open  but 
V  ot  the  works  producing 

i.^ro  the  liquid  leiiireB  the 

vig  attiuned  a  ccftam  standard  of 
doublr  be  accomplished  I  and  with 
|kciliLl^Lho  manufaciurfar.     As  regards  the 
"■^^  go  of  towns,  tho  Hime  ramiirks  spply  eit- 
iciwamur  *■  iis,ed  of  mHod  iuiereBla, 

1  ifOdl  I  sAm  e  itnnditrd  o  f  pu  rity 

'p.  . .:_  J  into  »  run  niag  ijtream. 
i:  if  insisted  upoQ  hj  the  ttovern- 
I  «iil«rta.iiL  DO  doubt,  itnd  with  a 
ly  doingiL 

i.iiiA  fn^^^l  mAtter^  coatribtite«!  in  a 
titifrew  to  the  poUutlOQ  of  iiTerH,  iLnd  to 
if  11i«  difficulty  of  clesnaing  thy  sewers' 
■evniips    wMctL  does   not   contain    fmctd 
Xjwt  ihcrrfcre   .from  its  di^mand  upon"  the 
•^TrRitt^fl  wir.fr  Rupplj  of  our  towns,  and  its 
I  ry  point  of  iriew,  I  would  in 
(iH    use  of  the  wiit(?r*c]o8et 
iirr  led  away  by  mpftns  of  the 
itt  by  this  thai  I  would  pro- 
loeel  altogeihfT,  but  I  wutild 
!i^  for  the  wiLt^r  it  con&umsd, 
ui«tr  to  make  provision  for 
I  b^js  own   refuse  from  his  own  premises 
J  tl  MQ  ta  litM  neigbboar  ;  this  could  h^  bc- 
j\hr  nti  of  Captaiu  Lierniir*s  pneumatic 
■^»i*    xiure  ^ffectutiU^^    than  by   any   other 
nr„*i  r.fiTifi  bu*  systom  forrectly,  I 
m  be  applied  to  the  dry 
.  If  fio,  a  great  obji»ctlon 
-v\  Mr,  Mottle's  etirth^closet 
moved. 

-lioset  system  is  an  exploded 

Nii '  wr  cesSfKjol,  saturating  as  ic 

.,.  .lltng,  and  on  the  other  hand 

i^  IjasGs  as  the  acoumulatlon  de- 

rid  then  dirtributing  more  effe*3- 

iwitrs  in  the  process  ef  emptyings  is 

ought  to  be  lugislat^d  o&  the  face  of 

U  ijrcteti^   which  provides  for   carrying 

imtmc  ai  the  dweUtng,  will  nt^  doubt  be* 

~  I  tabftittitci  for  the  midden  or  cesspool} 

B  •  fOToi  ToiUy  superior  to  that  it  has 

ll»lftke  in  Eoehdale  tmd  some  few  other 

mm  tid  it«t5lf  of  the  not  ioappropriatfl 

'      '  •       :   I  Id  win  Latham  when  he  caUa 

juTjptr  uee  it  can  be  shown 

■  8unitary  pail,"  but  then  it 

nt  and  repeated  deodoriaatioii 

I'dtoiL    It  is  to  be  regretted 

)  btrnn  ifjBi  sight  of  by  many  who  have 

t^fjtftcin.    1  fear  the  idea  of  mannfac- 

fhu  prevailed  with  these  to  the  detriment 

This  Bcriotis  defect  of  the  pail  system 


ltBtl4«  Inr  taMCli«n  in  iNSt  w«^S  /otrrfiol. 


is  effectually  overcome  by  my  cinder-sifting  ftsh-cloaet 
system^  each  addition  of  excrement  being  totally  disin- 
fected by  the  distribution  over  it  of  ash  dust,  by 
automatic  action  which  also  delivers  the  cinders  ready 
for  refuse  as  (ii«L  The  arrHngement  is  very  sitnpte  and 
adapted  to  any  premisra,  the  cost  bbiQg  triiliag.  The 
occupant  of  the  house  is  called  upon  to  do  nothing  out 
of  the  ordinary  mode  of  thru  win  j;  aahca  through  & 
hole  in  a  side  wall  whenco  they  fall  ttpcn  a  s^reeHfiT 
inateud  of  into  a  piU  Tho  soil  pi^il  will  last  a  family 
of  five  persona  fourteen  days,  and  its  contents  will  bo 
perf*?ctly  free  from  smeli  during  the  whole  time.  It  fa 
under  the  cxeluBive  contrul  of  the  scavenger,  and  at  or 
about  the  period  named  is  carried  bodily  away  and  re- 
placed hy  a  clean  one.  The  cinder^silung  ash-clc>£et| 
mvjjnted  in  the  year  1666,  may  Iherafore  be  said  to 
poascia  the  folio  wmg  advantages  :— 

Ut«  It  makes  use  of  material  (the  aftb  dual)  already 
in  the  premises  for  arrtrsling  the  decomposition  of 
f^'ocnl  matter,  and  so  obtnios  a  sanitary  object. 

2nd.  It  secures  all  thtj  advantages  fd'  the  dry  eartli- 
cloaet  without  the  cost  and  trouble  of  providing  dried 
earth. 

Urd.  It  saves  all  the  unconsomed  fuel  in  the  form  of 
cinders  for  rebuming  by  the  occupant  of  the  house, 

4th,  It  produces  a  valuable  manm-e  by  the  comhina* 
tion  of  the  fine  ai^h  duat  with  the  {mval  miitt«t. 

otb.  It  costs  in  its  sppliciilion  to  new  premises  little 
if  anything  more  than  tha  old  aah-pit  system, 

6tE.  It  reduces  the  hibour  of  collection  by  two-thirdsj 
owing  to  the  utilisation  of  sifted  cinders, 

7th,  It  can  be  shown  us  compared  by  the  old  sjetem 
to  produce  lor  a  town  with  lOO^UUD  people  a  clear  gain 
of  at  least  £10,000  pur  annum;  and  when  compared  with 
the  water -carriage  system,  a  clear  advantage  of  £13,000 
per  annum. 

My  ash- closet  system  has  been  adopted  by  the 
Manchester  Corporation,  though  in  a  comparatively  im- 
peifeot  foTm,  but  at  no  loaa  cost.  Time  will  not  permit 
me  to  enter  I'uUy  into  the  details  of  my  Hystcjm  for  deal- 
ing with  the  liquid  refuse,  in  a  p^imphlct  I  published 
in  the  yiiac  184iS,  I  advocated  the  double  or  separate 
system  of  drainSi  one  for  rainfall  and  one  hi  sewage. 
My  own  experience  in  the  interval  more  than  con* 
firms  me  in  the  viovs  1  then  entertained.  I  have 
since  invented  special  arrangements  for  a  double  system 
of  sewers  which  provide*  for  dufihing  and  ventilating. 
In  the  pamphlet  referred  to  I  also  advocated  and 
described  a  plan  I  baddevisad  for  a  system  of  intermittiMit 
filtration  over  parcels  of  prepared  natural  soil.  I  have 
had  the  pleasure  of  observing  that  the  Eivers*  Pollution 
Commissioners,  in  the  report  of  1571,  so  far  supported 
this  view  us  to  recommend  its  adaption  in  some  modi^od 
form,  and  it  has  accordingly  b&en  carried  out  with  mora 
success  than  appears  to  have  attended  any  othec  form 
of  sewage  clpanning, 

I  have  worked  out  several  improvements  in  my  plan 
since  I  Erst  introdu<:cd  it,  but  they  will  require  too  much 
time  Co  explain  in  detail. 

My  system  embraces  besides  an  apparatus  for  cleansing 
the  liquid  before  leaving  the  pr^mifics,  and  also  an 
intermittent  system  of  filtration  of  liquid  refuse  from 
subsiding  drain  pipes  before  passing  it  into  the  main 
drain.  This  is  accomplished  by  providing  one  outlet  into 
the  main  drain  for  a  certjiin  district ;  a  largo  town  being 
divided  into  districts  proportionate  to  its  size.  The 
system  is  especially  applicable  to  villages,  and  small 
communities. 

Lord  Derby's  Temarks  at  Liverpool  in  1872  then 
seemed  to  me  very  appropriate,  and  worthy  of  tlie 
consideration  of  all  interested.  He  said,  "it  is  quite 
on  the  cards  that  the  oest  generation  may  find  out  that 
the  gigantic  drainage  works  in  which  so  ma^ny  millions 
have  been  spent,  are  comparatively  ustleas,  and  what  we 
want  now  is  not  so  much  a  few  scbemea  of  national 
dimensiona  as  a  more  minute  and  careful  supt^r vision  ^f 
little  local  details/'  J.  Conybus  Mouubi 


us 
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ITALIAN  IKDaSTEV  AKD  COMIIEECE 

ABROAD, 

A  lariet  of  reports  from  the  ttaliim  consnU  in  diffenmt 
COlurtiiet  hiM  reu^nUy  been  publiahed  by  the  €h>verD- 
mctit^  imd  contains  ft  %*anety  <if  mtcrt'&tingf  informfttion 
relating:  to  the  iiidustnal  and  commyTciftl  occupattoni  of 
Italliuii  in  thos*j  Qountnedt  tund  the  earn  in  gd  of  those 
bdonfing  1^  the  woikiog  data.  The  r^purta  of  the 
«?ai^sul«  in  France  AXkd  Algiers  appear  to  bo  the  most  im- 
portant. 

Cotnaienolng  with  Pdftf,  il  npfrtari  thut  in  1872  the 
nitmbtT  oi  luUanaeng^^d  in  indtiatiiaL  commercial,  or 
finaiiLiiil  purauita  (nut  c<3mpiUiiig:  workmen)  wf\a  677 
ag!iiniit  72'i^  Lwn  y«Atu  pTevlonsl3^  Thty  are  chiefly  priint^a-s, 
commjfljjion  tig*jQta,  storemnkera  {fitmistes)^  imiise- 
inakers,  Jewell  era,  hAttert,  tftilorflf  iniikpep«rs,  win^- 
desilers,  ke<*pers  tif  reataatiintai  kt^vpt  r«  of  cafca,  dealers 
in  provisions,  bit^l  dealers,  artificial  flower  mnkorSt 
OpticlanSi  shoom&kera,  makers  of  mDSudc,  fmd  manufHC- 
tupert  of  artides  in  india-rubber. 

Th^j  stovemakers  do  bneiuess  of  abont  4  J  milions  of 
fonop  yenxly,  and  employ  about  I,«?00  Itrilian  workmen, 
who  flftm  fjfom  3-25  to  5  francs  per  day.  Thia  triwle, 
howorer,  i*  not  a^  flourishing  as  it  wiuj  in  furmei-  years* 
'til©  pointers  turn  over  about  1,200,000  frimta  yearly, 
&aii  employ  l^OOO  workmen,  whas<i  liaroings  uro  from  -1 
or  6  francs  !<>  10  franc^per  day.  The  comtnisaion  agents 
do  busint-as  of  11,400,000  fmnt9  annnuUy  ;  it  app^ra 
that  they  now  purcluido  in  Itwly  a  krge  quantity  of 
cotton  and  woUen  fabrics  infltead  of  buying  them  aa  they 
did  formerly  in  riiria.  There  aro  200  makera  of  plaster 
Cftitain  PaHSp  doing  business  to  the  value  of  700,000  franra 
yearly*  Tho  wages  of  the  journeymen  averj^go  from  5 
to  6  rrancs  per  d^y,  the  ugh  tirst*cljisa  men  earn  con- 
siderably more*  Tho  jewelkri  empUiy  -"►O  Italian  work- 
man ;  their  wagei  varj'  from  o  to  10  frtincs  and  upwards 
yer  duty.  The  value  of  thk  busineas  ia  ubout  5  mllliona 
of  &iincs  annually*  The  Italirtn  stniw^hnt  makers  have 
formidable  rivala  in  the  French  and  GiTmans ;  they  im- 
port the  strfiw  from  Tuscany  and  manufacture  it  in  Paris 
to  suit  the  Fr^-nch  fashions.  The  50  Italian  people  em* 
ployed  by  these  manyfacturers  eftm  from  3  to  on?0  francs 
per  day*"  There  are  about  20u  Piedmontcae  journeymen 
tailors  em  ployed  in  Paris,  and  they  nrn  paid  from  5  to  7 
<ranc-i  per  day*  Fourteen  hotels  jin  Paris  are  kept  by 
Italians,,  nnd  their  recseipts  amount  to  360,0<IC  francs 
Yearly,  The  dealers  in  wine  dohosineBa  for  200,000  franca. 
The  lellefs  of  lemonade  and  ices  have  diminished  in 
numbi^rst  and  ore  now  only  sixteen,  doing  businesi  of 
1 50.000  fhincs*  The  dealeia  in  Italian  proviaioits  do 
business  «f  525,Q{>0  franca  annually*  The  mJikers  of 
artiHcial  flowers  are  aeTen  in  number;  the  opticians 
eight,  doing  bustness  of  1,240,000  francs;  and  the 
manoforUf  makers  from  4  to  600,000  franca  annually. 
The  india*ru}iber  manufacturers  and  dealeta  in  cotm 
do  a  fine  trade.  Very  little  can  be  Raid  rt^pecting  the 
ahoemakers,  makers  of  mosaic,  and  other  trades^  but 
there  are  a  large  number  of  masons,  sweepers,  and 
stroet  musicians  in  Paris* 

At  Marseilles  there  is  a  larg«  number  of  Italians,  the 
oolnijr  being  cem  posed  of  not  f^e^wer  than  50,000  persons* 
Hovers,  Ihe  number  of  Italian  ma  steers  iscomparatiTely 
tmall,  as  the  great  part  of  the  colony  are  t^ngagwi  in 
manual  labour* 

There  are  twenty-nine  Italian  commercial  house* 
«afagied  in  trade  between  Italy  and  IVsjice,  and  the  trade 
bets^een  Marseillea  and  the  LeTant,  Bhtck  Sea,  and  Rio 
da  la  Plata,  is  to  a  great  extent  in  the  hands  of  I  tali  .in 
fiiercbanta.  Th^se  houses  e^^port  to  Italy,  bides,  wool, 
^odfishf  refined  sugar,  cotton,  wine  and  spirits,  soda, 
chloride  of  lime,  crystabi,  porcelain,  glass  war^,  stovea. 
jewellery,  and  pianos ;  they  import  from  Italy,  cattle, 
^leac:,  butter,  raw  silk,  tallow,  eom,  rice,  Tsu^etablea, 
*  ebeftnuta,  oranges,  &cBh  and  drird  rmita,  bemp,  marble, 
wdphnr,    iicm    ore,    c«ral,   straw-faats*    &c,      Italian 


ahipping  eomp^tsi  suoc^safully  with  the  Frenclt 
freights  at  the  port  of  MaisaiilM. 

At  Lyons  at  one  timo  there  w«ro  a  conndn 
number  of  wealthy  Italiiin  firms  engaged  in  til* 
trade,  and  they  supplied  the  manuEuttmn  of 
city  with  silk  lo  the  value  of  150  millions  «f  ISa 
aanually,  or  about  thit*c  quarters  of  what  wss  rv>|i£ 
At  the  present  time  tb«  niunufacture« draw  their r^ 
direct   from   Italy,  and    many  of  tr  *   ^ 

Itt^ilian  lirms  no  longer  exists     Cm 
Italian  merthanta  have  im  ported  i-  —  ,- - 
amount  of  wine  and  cattk' ;  -i  0,000  heeUpUuei  ol  III 
wine  wtre  consumed  at  Lyons  in    tST--     Thcrp 
considerable  demand  nh^t  iV>r  Italittn  d^e^f 

The  commission  aitfetiU  do  bustnisa  at 
of  about  40  million  franLS*     Thtjtu  are  ihr-n  uoiu 
manufdctoriiis,  em  ploying  about  duO  wiukmen.    ] 
contratitora  are  engaged  Ij^rgely  in  tarrying  oat 
in  th«  department  oi  the  Uhune  and  otbL^r  plJK)e& 

There  in  ilso  an  Itfdian  foundry  a|  Lyons;  a 
factory  of  macoia'oni ;  and  two  of  the  l*rgt^«t  caA 
kept  by  Italians ;  one  ot   them  employs  forty 
waiters,  and  realises  oU,O00  francis  iM:r  annum. 

There  aro  a  largo  number  of  lUilian  tilk  we»^T^ 
it  is  oitimatod  that  Ihuy  form  one  -  fifth  of   ' 
people  engaged  at  the  100,000  looms  at  L) 
produce  to  tiio  valne  of  tiOO  miltion  t'rancs  or 
everj'  year. 

A  great  part  of  the  trade  and  mantlfiictars  tt\ 
Nice  is  In  the  hands  of  iLilians.     Oil  is  expof' 
largo  scfile  from  Italy,  but  is  refined  at  KiiMS 
Italian  firms  are  engaged  in  the  straw*hatt 
slate  tradei"^  but  as  regards  manu&u^turoB  ~* 
paxatively  ^ew  Italiana  employed* 

At  Cfltie  tho  I udian  colony  is  poor  nnd  few 
there  lUre,  hoWf^vcr,  throe  Large  It^Uian  hoiK 
in  the  wino  trsdo,  realising  a  profit  of  ifil 
yearly* 

At  Cbambory  therta  aro  two  Italian  tnak' 
roni.     I  u  the  other  large  towns*  in  Franoo 
few  Italians,  and  they  aro  engaged  in  indi 
merce  on  a  very  small  scale* 

In  Algiers  the  It»ilians  carry  on  busineai 
scale.  Th^re  are  several  largo  mill  owners, 
and  purveyors  of  arm}^  stores. 

At  Philippev'ille  there  are  five  large  couimcrdAll 
llio  trade  of  ish  salting,  or  onring,  is  almoil  ~^ 
tho  hands  of  Italians,  principaUy  ot  Sicilian' 
Calle  tho  1  tali  11  n  vessels  eogaged  in  the  o 
produced  about  three  millions  of  franca  in  1871. 

At  Bonn  there  are  from  34i,O0O   ItaUaa  w 
At  Oran  there  ft  re  two  manulactones  of  niaoesfa 
the  remainder  of  the  ltulian»  reaidont  are  pi  * 
workmen* 

In  oonduston,  a  large  number  of  tht^  It^tiinsinl 
are  workmen,  who  return  to  their  native  cour*-* 
a  little  money  ;  still  many  permanenily  s^ttiu  i 
and  neither  thi'v  or  their  fiunilles  evt,^r  reti 


KaoKn,  or  china^claj^  lias  recently'  lit-^ati 
fjiQDded  a4  a  conveniMst  material  for  u«»  id  tiningr  ^ 
quftOtiiy  of  kaolin,  unonating  to  about  bsH 
weight  of  the  wtne  10  beopmaied  on,  is  n 
eonBiitency  wiih  a  small  quimfity  of  wine,  " 
added  to  the  bulk  al  tho  li^oar  ta  ba  dii: 
impnritiea  in  suspsnsi^m  an  oanght  up  by  it 
olay,  and  rapidly  thrown  ioma  as  an  ln»"i»ioi<j 
Should  the  kaolin  conUin  trun  aa  an  impurity  il  i 
digested  with  dilate  hydrocblorlo  aoid,  avrry  («u 
being,  of  oourie,  washed  ont  befon  IhA  maCcrialJ 
clarifying. 

At  tha  Port  C  ng 

Messrs.  BeU  HrothM  on 

found*  Boring  h*s  (.mtu  L^^n^u  ^'n  k^i  uMarlyl 
this  ponwveranoa  ha*  •*  length  ^aM  wwarti 
ditfovtty  of  s&lt  near  MiddktbroUf  h.  Tbt  ™^ 
the  chemioal  works  of  the  Tees  and  the  Tyn»  will  1 
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COBBESPOVOEVCE. 


PATENT  LAW. 
Sa.- After  th©  exhaustive  paper  of  Mr.  P.  Bram- 
till'i,  isd  Mr.  H.  Palmer's  conduaire  remarks,  it  be- 
ema  an  nndoobted  fact  that  the  Patent-law  is  both 
seatmry  and  beneficial.     One  of  maoy  instances  in 
npjwrt  of  this  view  within  my  own  experience  ia  that 
of  the  myentor  of  the  Aneroid  barometer,  a  French 
iiTOcale  of  limited  means.    Not  being  a  mechanician, 
I «foQBd  it  necessary  to  resort  to  one  to  get  his  inven- 
|fi«inttitifectiired,  but  after  expending  mnoh  time  and 
(•DMT  m  long  and  elaborate  experiments  he  found  his 
l»«ai  flxhaiuted.    How  was  he  to  proceed  without  his 
nrwhon  bang   protected?    This    genUeman  luckHy 
I fcrndaafeUow  countryman,  estobliahed  in  England, 
Igiiigdfal  support  which  enabled  him  to  patent  this 
grownt,  which  but  for  such  asaistanoe  might  have 
^^•ecret  till  thia  day.   Without  a  patent  his  fat- 
ptklckmMleeB  have  been  that  of  many  other  poor  in- 
won,  that  ia,  either  to  be  entirely  swamped,  or  have 
pwaate  the  greater  part  of  his  reward.    Thework- 
"Wiacwtive  to  invention  (as  in  the  case  above  cited 
^M^ieflj)  may  be  honour  in  the  firat  instance,  but 
**^ttthe  mother  of  invention  in  most  cases,  and 
* Jf^ot,  generally  the  pecuniary  element   is 
^T"MM*kry  to  enable  the  invention  to  be  matured 
^^wsjht  into  the  market. 

^  htent-law  beinfir  admitted  to  be  necessary  in 
2^(^  A  defects,  and  legislation  having  been  pro- 
»|ftegmt  thing  is  to  agree  what  ita  defects  are, 
gjw  the  beat  remedy.  Frivolous  and  duplicate 
PJii^aw  admitted  to  be  one  just  ground  of  complaint, 
JwBg  waste  of  time  and  money,  and  other  annoyance 
•tteiMiActorer  and  inventor.  This  defect  ariaee  in 
C^^JJ^UL^from  no  preliminary  examination  taking 
^  doties  now  performed  being  purely  of  a  formal 


and  obtained  his  great  seal  or  patent  before  him.    And 

he  was  ousted,  the  Lord  Chancellor  awarding  to  the  last 

^^llSS  ^  ^*  patent  over  the  first  applicant  although 

Such  cases  luckUy  are  of  rare  occurrence,  but  they 
SOTve  to  defeat  the  admitted  intention  and  beneficial 
acbon  of  the  hiw.  This  is  a  defect  requiring  legislation 
to  remove. 

IJirdly,  the  French  certificate  of  addition  system 
might  be  used  under  the  examining  system  to  protect 
alight  improvements,  and  so  diminish  the  number  of 
patmits,  and  supersede  the  expensive  mode  of  amending 
specifications  by  a  disclaimer  and  memorandum  of  alter- 
ations. 

With  reeard  to  legislation  a  move  has  been  made  in 
me  right  direction  by  the  recent  Judicature  Act,  in 
gwviding  an  assessor.  The  machinery  of  the  Examining 
Board  proposed  would  doubtless  further  assist  in  ti^ 
trial  of  patent  cases. 

But  this  reform,  as  well  as  the  present  large  demanda 
for  space,  render  a  new  building  for  the  Patent-oflioo 
indispensable,  and  such  being  the  case,  the  advisability 
of  combining  the  Patent  Museum  in  one  after  the  model 
of  the  Patent-office  at  Washington  is  strongly  urged. 
We  want  a  building  worthy  of  the  importance  of  the 
subject,  combining  convenience  with  architectural  efibot 
consistent  with  the  character  of  the  first  manu&cturing 
country  in  tiie  world.— I  am,  &o., 

W.   A.  GiLBBB. 
4,  Sooth-ttreef,  PInsbury,  E.C. 
D«eember  Uth.  1874. 


teller. 

iB^5ii^'****  legislation  points  a  remedy  for  this 
°*l»™»ary  examination,  and  it  is  a  question 
r*y  **■  »n  examination  as  would  prove  highly 
■»Mtiua%ht  not  be  carried  out  under  Uie  present 
J  "IJi^ofthe  law  of  1852.  Should,  however,  it  be 
l^",y**«7  to  obtain  fresh  legislative  power, 
I  g*Wadait  of  further  alterations  of  a  highly  useful 

^]%.  fte  reduction  of  the  fees.  The  examining 
2"^^^  t»ke  the  place  and  act  the  part  of  high  fees, 
i  u/'^'^^  to  prevent  the  fleod  of  useless  patents. 
/Vwnteof  fees  would  stimulate  the  inventor  by 
J2«  tarn  the  hope  of  securing  the  fruits  of  his  in- 
2?."  himself  without  being  dependent  upon  the 
2™w,  and  having  to  share  the  return  with  him, 
^lJJ»JJofmg  it  altogether. 

i°*J*°%  need  not  prevent  the  often  beneficial 
"2*«t  between  maker  and  man,  but  renders  it 
THzS^  «•  wMidoratioii  more  equitable. 
^^^f  m  the  working  of  the  law  of  18M,  an 

^U^S^'^^  provisional  protection  was  one  of  the 
P|W«i  ^  the  new  law,  as  it  was  presumed  to  give 
r^jOtbefirat  applicant,  until  he  cither  completed 
^^T«on  by  obtaining  a  patent  or  abandoned  it 
iZTj^  Mymg  upon  this  fancied  security,  he 
&y.  ?'**••'  **"•  allowed  by  the  law  for  com- 
M?v*ry^/oM'  months),  and  often  experimented 
gggJMdhis invention,  sometimes  for  the  purpose 
CJgtrftndi  to  carry  it  out,  or  finish  his  patent. 
lES'iv  •'"n>rf»ewhen,  after  mastering  great 
SE!ifli_  ^^  ^^  improvements,  and  making  the 
9K*^^f  he  found  himself  opposed  when  apply- 
^Jjwt  ^aau»tlMr,  vrtio  had  applied  for  provi- 
^*'"'*  wter  himself,  but  had  pushed  on  quickly 


SiK, — I  have  been  honoured  with  an  invitation  to  attend 
the  discussion  on  patents  for  inventions.  Much  I  regret 
not  being  able  to  be  present  and  take  part.  There  is 
much  to  be  said  in  favour  of  Mr.  Horatio  Lloyd's  con- 
clusion that  a  reformed  law  and  administration  of 
patents  is,  to  say  the  least,  tolerable.  The  last  Parlia- 
ment's Oommittee  on  Patents  received  evidence  to  this 
effect  from  two  very  decided  opponents  of  the  system 
that  exists,  the  eminent  M.  Schneider  and  Mr.  Muspratt. 
The  evidence  of  the  great  Frenchman  (for  which  see  the 
*<  Bluebook  *'  report)  was  weighty  and  lucid,  and  well 
deserves  to  be  studied.  It  recognised  the  fact  that  every 
now  and  then  there  arise  in  the  minds  of  men  ideas 
which  are  entirely  original,  and  which  are  so  dMn- 
guished  in  their  character  that,  in  order  to  work  them 
out  and  duly  reward  them,  exclusive  privileges  may  . 
fairly  be  granted  to  their  authors,  exceptionably  by 
special  Act,  and  he  instanced,  as  an  invention  of  the 
kind,  Bessemcr's  process. 

The  speech  of  Mr.  Samuelson  last  Wednesday  was 
thoroughly  practical.  He  laid  hold  of  the  grand  difficulty, 
which  is  this : — ExcluBion  from  the  right  to  use  new  in- 
ventions, or  liability  to  heavy  penalties  as  an  alternative, 
exposes  the  British  manufacturer  or  shipowner,  &c,  to 
diMdvantages  which  cripple  him  in  competing  wiUi 
foreign  rivals  more  favourably  situated,  that  is,  with 
manufacturers,  &c.,  who  are  not  thus  subjected  to 
restraints  and  burdens.  Of  course  a  world-wide  inter- 
national patent  system  or  return  to  a  protective  com- 
mercial policy  would  gt  far  to  counteract  the  disadvao^ 
tage  ;  but  we  are  far  from  such  remedies. 

It  is  a  satisfactory  precedent  that  appear  to  have  been 
set  in  the  renewal  of  Mr.  Henry's  patent  But  I  fear  a 
royalty  of  even  so  little  as  his  two  shillings  a  gun  ma^  act 
ptejudUcally  on  oommeroe.  To  my  mind  a  national 
reward,  if  this  inventor  has  not  already  reaped  enough^ 
wotdd  have  been  better.  I  in  person  realise  the  change 
that  has  taken  place  in  the  principle  on  which  manumc- 
turing  businesses  are  conducted.  That  principle  is,  to 
carry  on  extensive  operations,  conducted  with  a  snaU 
average  margin  for  profit  in  trust  that  man^  a  little 
would  make  a  muckle.  In  a  bnsintis,  for  instance, 
like  that  of  sugar  refining  (a  bosiness  by  the  wa^  of 
immense  service  to  the  general  commerce,  and  which 


thereforo  it  is  of  trsI  importance  to  retain),  wtere  th© 
margins  are  provOTbially  flmall,  roy^ties,  however 
taifftmiigly  moduwit^,  may  be  really  doetnictivo  if  r^- 
Flnen  abroad  are  not  liabl©  to  thero.  A  Toya%  "  ^  tax 
lUfltas  mucliae  if  it  wore  imposed  by  tho  State  and 
levied  by  an  eiciaemnn.  Free  trade  is  a  ferci  ma 
cruel  folly,  ^lien  under  iU  cover  we  iubject  tiw  Home 
producer  to  invention  Uxob,  and  make  no  eqmvalent 
charffe  on  imported  goodf  maniifactiiTed  by  the  flame 
macbinerj*  and  procaeaet,  it  may  b*,  m  Mr  Samuelson 
inBtatn:ea.  in  HoOand,  wboTO  there  are  no  patenta  at  all. 
Mr.  Hinde  PiUmer  alludod  to  a  meeting  of  workmen 
^hicb  Lord  Selborne,  by  flpeeial  request,  honoured  wiUi 
his  presence.  I  whb  there.  The  attendance  waa  flmaU, 
and  the  facta  do  not  at  aU  waimnt  tby  inference  dniwn, 
I  ftm  not  awar^  that  working  men  have  paid  much  at- 
t^tion  to  the  subject  of  patenU.  No  doubt  a  cbque— I 
do  not  use  this  term  disrespectfully— iomo  yean  ago 
made  a  movemt^nt  in  order  to  either  inQnence  working 
men  to  believe  in  patents  or  to  let  It  appear  as  if  they 
did  believe.  But  the  movement  waa  miserable  in  cna- 
Tacter  and  eit^nt.  The  conviction  i»,  that  no  portion 
of  the  community  has  gniflped  the  flubject  and  maatereci 
it.  I  do  not  admit  there  bus  been  any  retro greafii on .  Un 
the  contrary,  the  now  accepted  notion  that  there  ought 
to  be  compulflory  Ucenaing  manifeflta  a  great  stride  in 
fiublic  opinion,  ,    .  i,      *      i        j 

I  have  not  yet  ce.'wod  to  hope  that  the  aimple  ana 
■ensihle  solution  of  the  intention  problem  by  instituting 
InteiBBtionai  rewards  in  money  and  honours,  on  the 
general  rule,  wiH  some  day  commend  it«olf  to  statesmen 
wh©  wish  to  emancipate  and  double  trade  and  navigation. 
— Iam.A:c.,  K.  S.  IUcyie. 

DieghiMi,  Cdllnglon,  Eriihtmrgh, 


GENERAL    NOTES. 


8TRKET  PAVEMEKT. 

SrR,"T  fesr  Mr.  J.  F.  8trmtfeild  is  not  aware  that 
a  maBS  meeting  of  omnibus  and  cab  propnetors,  town 
carmoCpftnd  London  horao-kcepGrt^wesheldatthe  Free- 
«iaiOns*  Tavern,  to  protest  ag^nst  the  unBafeneaa  and 
Ctuelty  of  the  aapbalt©  pavement  f^r  horaea.  Were  that 
pavement  good  and  safe,  they  would  be  only  too  glad  lo 
have  it  generally  adopted,  but  experience  showa  the  re- 
verse, and  henc^;  the  protest  against  it.  I  can  tissure  Mr, 
Streatfeild,  from  peraonal  knowled^,  that  horses  get 
fearful  injuries  by  falling  on  the  unyielding  ftsphalte.  A 
ho^se  is  at  this  momtnt  lying  dead  in  King  Willi  em - 
Bfereet,  City,  having  slipped  up  on  the  asphalts.  If  Mn 
Streatfeild  will  drive  a  horse  for  a  few  days  on  tbe 
asphaltet  and  again  a  few  days  on  the  wood,  he  will  soon 
discover  which  is  the  safer  pavement.  I  drive  daily,  and 
have  considerable  experience  in  both. — I  am.  &c,, 

W.  E.  B. 

p^g^^X^ito  Mr.  Htreatfeild  I  have  no  o<»mection  with 
Any  paving  company. 
Lendon,  Dect.  ITUi,  iSTi, 


Ths  Old  Smeaton  Engine  at  Carron,— With  i 
ihia  engine  of  which  so  much  bAs  bet  n  said  of  l&tjj 
which  ref  srecce  waii  made  by  Mr.  Colo  ia  hii  ivimI 
Piboiit-Uw  Amendment  la*t  Friday,  i%  ui&y  ba  mt4^ 
state  that  it  wan  broken  up  some  two  years  ifd  to  i 
room  for  the  erection  of  Ihi**  n»w  hhiit  famsm.  , 
only  pirtpTesarvai  was  a  porfioa  of  th»  ffteam  Cfboojl 
tb©  date  OD it  This,  with  a  suitable  inacriplioa*  itpM 
ded  lo  Qx  on  the  face  of  a  large  fetaimag  «^  ba™ 
eite  of  tho  old  engine. 

Kew  Source  of  Soap.— The  Commif^loncrt 
penasnent  ejthibition  of  the  French  cokaiei,  t^  ' 
already  due  the  credit  of  hsvitiK  brotigbt  to  «  --^^ 
ifltutt  so  many  iatereitiug  works,  b*B  IsUJy  c*p4 
attsntien  of  the  Warioilles  syap-boil*r»  to  the  seeds  « 
^ftrapa,  which  lira  perhaps  dentiaed  to  *iiums  sojoi 
sidwable  importance  in  the  productiau  of  soap.  T^ 
of  the  family  of  the  melmreir,  abpunds  m  Frenoli  Ofl 
where  it  forms,  especially  in  Cbiichipout,  imro«Dis  l« 
Twice  a  year  it  yield fl  «n  abnudant  harvest  ef  •■m^I 
at  certain  periods  cover  thn  *oil  to  a  depth  of  lOflJU 
10  centimetres  (4  iachesV.  Thens  seeds,  on  wapf  MV 
to  Ipressiira,  yield  an  oil  in  qomility  eqUHJ  ta  3r>  p«**" 
their  weight,  which  is  very  gfK>d  for  makmg  ioipi 
might  also  bo  used  for  lighting  parpotee. 

Timber  In  ITataL— The  coast  lands  of 
thickly  woodsd,  hut  it  in  not  here  that  the  timf 
the  colony  are  found.  The  larger  tr«e«  on  the 
twisted,  hollow,  or  nsrrow,  to  be  widely  avaiUWi 
timber,  yet  thsy  are  all  useful  for  certain  ep^'** 
The  ironwood,  whOi*  item  is  sometim**  18 
uffurds  a  very  hsavy  and  compact  wood,  nsefol  ror_ 
other  pnrpoies  requiring  great  strength.  There  "^ 
otht-r  woflis  fonnd  upon  the  oosst,  of  espseisl  tsItu 
wiggon  maker,  and  these  may  Fo^shly  be  fotuid'* 
heresftcr  hy  the  boat  bollder  snd  enhioit  msker.  la 
bcalitiea  of  the  uplands,  tioe  timber- yieldini  U« 
found.  Tho  most  importaat  is  the  yellow  i»Jod|a 
of  yew;  sn«ez«wood  and  stink  wood  are  holh  VftOf 
tsnaeious  wocids,  of  good  service  to  the  cabinst 
there  are  two  species  of  ironw<>od  extr^fosly  i 
and  dfttk-hucd.  Tbo  on^  kmiwa  as  Africanel 
b«  of  great  value  in  Engliind  for  church  f" 
rarTing.  In  addition  to  th«i&,  there  nn 
deeeriptiona,  such  as  the  red  nad  white  roilki 
pMTwood,  of  R  dull  colour,  but  uniform  teaturs; 
iTorywood,  a  very  boantifol  wood  of  a  fins  r 
colotn-,  taking  a  hfg:h  polish.— i\'ii«n>jf/  Msfxti 


The  Metropolitan  U»di.^rground  Eailway  Com- 
pany  of  CoDstantinople  have  now  completed  all  their 
nTfanpeincntft  for  public  traflic  through  the  tunnel  betwsen 
Per*  and  Gwlatfi.  find  biivi'  applied  to  the  Minister  of  Fublic 
Works  for  the  omcial  approvjd  and  ftuthorisation  neceastry 
to  oommenee  the  service.  A  fr&mmis^ion  of  inHpoction  has 
appointid  Edheiti  Pssha  to  test  practically  the  aoundne**  nf 
the  works  and  the  efficacy  of  the  ttrrangBiBeDti>,  nod  H  is  ei- 
poolsd  that  the  trains  will  shortly  be  open  to  the  public. 

Forty  or  fifty  of  the  moit  prominent  ttde^aphera 
in  America,  as  well  as  msmy  other  prominent  men  interested 
in  the  »cinnce,met  in  Chiragi)  on  the  2Ut  ult..,and  (Organised 
■m  Amtrican  Electrical  Society,  Its  objects  nrs  the  inttr* 
change  of  knowledge,  snd  the  prof  essimjiil  improveiaoat  of 
its  ineml>crK,  to  ad  Tine©  elw:tricsl  snd  ti  if^graph  soienee,  and 
the  citablishmcnt  of  a  oaatr&l  poiat  of  rsfsrsnoe^ 


IfOTICES, 

. -^^^ ■ 

BTTBSCBIPTlOlfS, 

The    Christmfls   mibscriptions     are 
should    he  forwarded   by   cheque   or 
order,  orosaed   *'  Contts  and  Co.,"  Mid  l_, 
able  to  Mx.  Samael  Thomas  Davenport,  i 
officer,  ^^^^_^^^^__^— 

SClMTIflC  MEETDtQS  FOB  THl  EK  Sini0  t 

Mow.  ..Jnstftiiteof  Admariea  11,  SL  Jsme«*s-imiu*,  aW, 

Loaden  Institution,  Fiiu»burf-cimi4,  E.C  *  p.m* 

TuiiS--..B0fsl  Inatitutioii,  Albemmrlt^-iitteet,  W.,  3  p;»* 

Ol»d*tone  •■  Hi©  Voltaic  Dattery,      The  Wl  < 

effects."    (JuTeaile  Lecture.) 
TCTtm..*.Eoy»l  tnatltution^  AlhemsrSe-etfWt,  W.,  •  V^ 

Gl*l8toae  *■  The  Veltaic  BafetMy*    The  ^^^ 

of  Metals/*    (Jurroile  Lecture,} 
Oeokjflst**  Aj»9C!islioD>  Unitefsltf  QatU^pe,  w.C, 
Sat .Eoral  Imtitutlon.l  Albemwle-Btrestt  W.._»  pM, 

dladstone    **  The   Velt*ii;    B*ttary. 


JOUBNAL  OF  THB  BOOIETT  OF  ARTS,  Jahoam  1,  1875. 


121 


mmi  OF  THE  SOCIETY  OF  ARTS. 


No.  1,154.     Vol.  XXIIL 


FRIDAY,  JANUARY  1,  1875. 


fori  k»  SoHttyihoMld  b4  addrut^d  to  Vu  S^crtiarf 
Joim-urtet,  Adtlpki,  London,  W,C, 


PEOCEEDIHGS    OF    THE    SOCIETT. 


JirVSVILI  LSCTUBS8. 

llw  Council  hare  arranged  with  Prof.  McLeod, 
(tf  tk  Indian  Engineering  College,  €ooper*8-hill,  to 
Wivw  two  lecturee  on  Wednesday,  January  6, 
ffid  Wednesday,  January  13,  at  3  p.m.  The 
pibjwt  will  be  **  The  Work  and  Food  of  the  Iron 
How."  As  the  number  of  seats  is  limited,  Hem- 
ifr^  can  only  avail  themselves  of  these  lectures  for 
thdrfunilies  by  obtaining  tickets  from  the  Secre- 
tary, and  these  will  bo  issued  in  order  of  application . 
EaehHeoiber  is  entitled  to  a  ticket  admitting  one 
«iiik  lod  two  chUdren. 


XKKOBIAL  TABLBT8. 

Hemorisl  Tablets  have  been  affixed  to  the  f ol- 
»''ffl^  houses,  in  commemoration  of  their  having 
wji  It  (me  time  the  residence  of  the  distinguished* 

ncnnsottd: — 

^^ma  Franklin,  7,  Craven-street,  W.C. 
™J«j^  Keynolds,  47,  I^eicester-square,  S.W. 
^  Byign,  10,  Holles-street,  Cavendish-square,  W. 
f^wleooIIL,  3a,  King-street,  St.  James's,  S.W. 
«*a%«leo.  43,  Gorrard-street,  Soho,  W.C. 
Mft  FliimaD,  7,  Buckingham-street,  Fitzroy-sq.,  W. 
^«»S8  flAndel,  25,  Brook-street,  W. 

CAHTOB  LSCTVESS. 

"ffirat  lecture  of  the  course  of  Cantor  Lectures 
'Q  "ilcohol,  its  Action  and  its  Uses,"  by  Benja- 
BxW.EicHARDsox,  M.D.,  F.R.8.,  F.E.C.P.  was 
^^o^f^t^  on  Monday,   December  7th,   1874,   as 

fcllowi:— 

Lbotvbb  I. 

^^^  o/^^Ao/  in  Rtlatum  to  some  of  its  varied 
«nita  to  Mankind jn  the  Arts  and  in  Science, 
wiUd  before  us  a  few  weeks  since  an  interesting 
Jgwerent.  It  was  that  of  an  Archbishop  and  a  Minister 
J«*  Crown  spe^kinfi;  almost  at  the  same  time,  on  one  of 
■•■Mt important  subjects  of  the  day,  viz.,  the  part  per- 
■*jj  by  slcohol  on  the  national  sta^e  as  it  is  set  forth 
yPjy^  Dpon  at  this  period  of  our  history.  The  dis- 
2Jj"5^  prelate  took  naturally  for  his  view  of  the 

B"T«J  the  moral  influence  of  alcohol,  and  from  this 
Jnoonced  ilcohol,  in  whatever  form  it  presents 
fcr  human  consumption,  in  terms  as  eloquent  as 
H^  persuasive  and  forcible.    The  statesman  took 
22.^  o'  tht  subject  the  financial  influence  ot 
'i  he  f^sve  a  clear  and  by  no  means  exaf- 
^Jinste  of  the  importance  of  an  agent  which, 
MgdoaMy  retts  on  an  invested  capital  of  not  less 
*  nd  seventeen  millions  of  money ;  and 


K 


submitted,  in  oondusive  terms,  an  argument,  which,  con- 
trasted with  that  of  the  prelate,  means  that  an  agent  so 
oommeroially  potential  cannot  be  materially  interfered 
with  in  the  present  sta^e  of  omr  civilisation,  whatever 
may  be  the  result  of  its  mfluence  on  the  community  for 
good  or  for  evil. 

To  the  utterances  of  the  church  and  of  the  legis- 
lative chamber  we  are  accustomed  to  listen  with  such 
regard,  that  when  any  representative  of  either  body 
speaks,  we  turn  an  ear  almost  automatically,  and 
accept  what  is  said  as  commanding  respect,  even  though 
we  dissent  from  the  opinions  that  are  expressed.  No 
one  therefore  who  stands  out  of  these  spheres  can  hope 
to  obtain  a  hearing  extended  so  far  and  wide,  and 
equally  authoritative. 

And  yet  there  is  scope  for  honest  utterance  on 
another  side  of  the  alcohol  question.  The  prelate  and 
the  legislator  can  hardly  have  moro  intimate  conver- 
sance with  the  influence  of  alcohol  than  the  physician 
and  man  of  science.  To  the  moral  view  of  the  question 
and  to  the  legislative  may  well  therefore  be  added  the 
physical,  and  it  is  to  this  I  shall  try  to  direct  pubHc 
attention  in  these  discourses,  conscious,  fully,  of  the 
disadvantages  under  which  I  should  labour  were  it  not 
for  the  countenance  and  support  I  shall  hope  to  receive 
from  you. 

The  strain  running  through  all  these  lectures,  in 
however  diverse  a  manner  the  subject  matter  of  them 
may  be  pursued,  will  then  be  simply  this.  Of  what 
physical  value  has  alcohol  been  to  man;  of  what  value 
IS  it  to  man  ?  We  know  it  is  of  no  value  to  any  other 
animal,  and  thus  we  limit  our  inquiry  at  once  to  the 
highest  order  of  the  animate  series  of  natural  develop- 
ment, or  of  natural  creation. 

In  the  studies  that  are  in  this  sense  to  be  undertaken, 
I  will  not  fail  to  remember  the  injunction  placed  upon 
me  to  speak  simply  and  plainly ;  not  to  ofiund  pride  of 
learning  by  too  great  simplicity  of  statement,  nor  yet 
to  embiurass  hunulity  by  a  display  of  technical  language 
and  of  the  abstruse  technical  reasoning,  for  which  the 
subject  in  hand  affords  so  much  opportunity.  As  far 
as  possible  I  will  strive  to  be  plainness  itself,  and  that, 
not  only  in  mode  of  expression,  but  in  matter  of  it,  I 
mean  in  truthfulness  of  expression,  as  far  as  I  am 
guided  by  the  light  that  enables  me  to  see  what  is 
nearest  to  the  truth. 

I  shall  propose  in  this  description  to  glance  flrst  at  the 
value  of  alcohol  to  man  in  a  general  sense ;  that  is  to  say 
to  its  value  as  an  a^^ent  useful  for  other  purposes  than 
as  a  fluid  to  be  imbibed.  From  this  I  shall  be  naturally 
led  to  consider  its  action,  physically,  on  man,  and  its  um 
as  a  fluid  consumed  with,  and,  according  to  common 
acceptation,  as  a  food.  Lastly,  I  shall  be  brought  to 
treat  upon  its  secondary  action  on  the  vital  functions, 
physical  and  mental,  «.e.,  on  the  deteriorations  of  struc- 
ture and  function,  which  may  follow  its  use. 

Thb  Tbbm  *'  Alcohol," 

The  first  employment  of  the  word  alcohol  is  obscurely 
recorded.  Bartholomew  Parr,  one  of  the  most  learned 
of  our  scientific  classics,  taking  the  usual  derivation  of 
the  word  as  from  the  Arabic  ^'/-Xa-Ao/,  a  subtle  essence, 
says  it  was  originallv  employed  to  designate  an  im- 
palpable powder,  used  by  the  Eastern  women  to  tinge 
the  hair  and  the  margins  of  the  eyelids.  As  this  powder, 
viz.,  an  ore  of  lead,  was  impalpable,  the  same  name  was 
given  to  other  subtle  powders,  and  thfti  to  spirit  of 
wine  exalted  to  its  highest  purity  and  perfection. 

The  earliest  systematic  and  truly  scientific  use  of  the 
term  that  I  can  discover  is  in  Nicholas  Lemert's  "  Course 
of  Chemistry,"  published  in  1698.  There  the  word  is 
used  as  a  verb,  *'  to  sdcoholize,"  and  the  definition  of  this 
is  said  to  be  ^  to  reduce  to  alcohol,  as  when  a  mixture  is 
beaten  into  an  impalpable  powder."  The  word,  says 
Lemert,  is  also  usea  to  express  a  very  fine  spirit;  "  thus 
the  spirit  of  wine  wtil  rectified  is  called  the  alcohol  of 
wine." 
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The  word  emplojed  in  thiM  senie  merely  tells  119 
of  a  re  Sued  fluid  subatance  obtainad  by  &  iubtle  process 
of  flepamtion  from  a  gro9«er  iTil»taace,  But  it  wm 
not  applied  to  the  tfpecM  fluid  aow  &ader  our  cooaider- 
LaHqq  until  long  af^r  that  fluid  had  actaoily  been 
^-pamted.  Then  it  was  used  &s  a  aupplamentarj  term 
va  tho'  earli«r  trarmi»  FttiUm  atimtHnu  Vinum  ardena, 
Spiritus  ^tni,  Spirituf  mrd*n9y  by  which  a  spirit  ob- 
tftinod  frgm  the  grosser  fluid,  by  the  ftction  of  fipe^  wa« 
knoirti  lUid  dceoribed. 

Feementatiqx  A5D  Wine. 

We  mttflt  now  go  back  to  a  roach  earlier  itndy,  ti^,, 
to  the  atndy  of  the  primltiTo  fluid,  from  which  th©  subtle 
spirit  was  derived.  In  the  history  of  tbo  production 
of  alcohol  wo  gather,  in  fact,  the  me  of  two  of  the  moat 
pTomin^t  words  of  our  modem  laa^age  :  fonnontation 
Rud  distiUation.  They  each  mark  distincb  progresaiTO 
epochs  in  natural  science, 

Tho  tarm  fermentation  bringn  tis  in  contact  with  tha 
-Tiitiv©   fluid.    It  >s.dfl   ua  to    ask  how,  from    the 

^etftble  world,  by  change  or  mutation  of  its  matt^» 
^%  new  product  wm  CTolvsd?  The  origin  of  this  pro- 
cedure IB  SO  old  we  have  no  possible  means  of  tracing 
it.  Before  oYor  tho  word  oheoustry  or  the  sciance  which 
that  word  implies  was  dr*ained  of,  this  ijroeess  of  ob  tain- 
ing  tha  crndo  liquor,  from  which  alcohol  wsa  ultimately 
extractedf  was  in  fl<rtiTo  operation^  By  soma  accident^ 
diKOTery  It  had  baon  started  by  human  hands,  and  the 
act  of  first  lighting  and  reprodadng  fire  was  hardly  a 
less  wonderful  dBTelopniont  of  the  higher  faoultiea  resi- 
dent in  man,  tlu^n  was  thia  discovery-  The  oparatioa 
itself,  origin  ally,  was,  we  may  presume,  very  simple. 
As  there  ia  a  Hpontaneity  in  natiire  to  produce  fira,  as 
for  inatance,  whoa  a  motal  Hke  iron  strikoi  a  stone, 
io  there  is  a  spontaneity  of  fermentation  in  vegetable 
matter— especnally  in  the  juices  of  fresh  ripe  fruits 
in  warm  wetilh^  ^  which  fact  being  obaerved  fir  at, 
from  the  motion  induced  in  the  fluids,  and  secondly  from 
the  crude  yiroduots  that  were  loft,  would  load  naturally 
to  the  contemplation  of  the  steps  of  the  process,  to  its 
easy,  artificial,  and  mor^  perfect  develop  en  eat,  to  a  method 
of  iepamtiag  and  purifying  the  products,  and  afterwards 
tasting  and  uiiing  them. 

The  producta  of  fermenting  fruits  were  limited 
to  four ;  aa  active  air  which  escape  fieely ; 
ft  froth  or  yeaat  which  floats  above  as  a  crust; 
A  heavy  mass  or  lees  which  sinlts  to  the  bottom; 
Land  a  fluid  which  remains  apart.  These  portions, 
tM£h  readily  scparabks  indeed,  separable  of  themselves, 
were  soon  understood  in  respect  of  their  virtues.  That 
inviaiblo  air,  which  jacapea  so  actively,  is  a  deadly 
vapour  or  miasm ;  that  frothy  unpleasant  to  the  taste, 
is  an  active  promoter  of  the  motion  that  sprinffl  from 
the  fruit ;  those  leca  aro  like  sediment  from  muddy 
water,  excrementitiouj«,  to  bo  cast  away ;  but  that  ro- 
Jftaioing  subtle  fluid,  to  the  palate  so  grateful,  to  the 
■eases  so  exhilarating^  to  the  heart  so  forcing,  to  tho 
intellect  so  exdtmg  or  so  deadening  :^et  it  be  brought 
forth  in  the  daintieat  cups  the  handicra/la  can  fiiahton 
from  the  rude  earth  I  It  is  not,  to  the  aavage,  a  mortal 
thing  at  all.  Water  flows  in  ojjoa  streams,  a  common 
liquid*  at  which  cattle  and  creeping  things  may  drink  ; 
this  must  ba  the  drink  of  the  superior  intelligences  from 
whom  the  aavage  <  ame  !  It  lifts  the  man  who  takes  it 
into  a  higher  fipher^^  of  life,  or  it  degrades  him  to  the 
lowe«tt  It  iata^ducos  him,  ae  it  wore,  to  a  new 
human  organisation  that  ii  not  to  be  a  passing  phenome- 
non, hut,  for  good  or  for  evil,  is  tofemaia  for  ages. 

The  fluid  is  wine. 

The  discovery  ii  aa  epoch  surpassed  by  none  otker  ia 

the  history  of  one  portion  of  mankind,  and  the  early 

downing  oiviliaationa  show  their  wonder  at  it  in  their 

nylhology.    Egypt  dtams  the  invention  for  her  god 

}wri%  Greece  for  Bacchua,  and  Borne  for  Satiun,     The 

fllreeks*  most  ambitioua  to  bo  oonaeoted  with  the  origin, 

laiert  that  th©  vcty  name  belong*  to  them,  for  the  drink 


was  first  discovert  in  -^toHa  by  Oreitbens,  the  im4 
Deucalion,  whose  grandson,  Oenens,  was  so  sdled  Itn 
Oinos,  which  was  the  old  name  of  tho  vine.  Or  eli«fli 
diacoTery  wa^  by  Oeneus  himself,  who  tint  praised  th 
rioh  grapes.  Thus  Oinoi— oinon — vinum— wine.  The 
by  thofle  nations  the  praises  of  wine  and  of  the  wia 
gods,  one  and  all,  were  sung  into  the  later  timni.  H 
first  of  the  Roman  poets,  excited  to  his  Ubovf  \ 
MeQ^enas,  the  friend  of  Augustus,  who  womld  tJut  tl 
vineyards  should  floniiaL,  is  tiins  prompted  to  iar'^ 
Bacchus,  under  the  name  of  Fater  LeniEras^ 

"'  Hllher,  oh,  Lenaeuj-  FibUi«r  Lobjjqs^  oonifly 
By  tlieo  wStb  he*Yy  Tiny  kiirvuit  CfoiriiBd, 
Tbp  pKstiire  f]ouri»t)«i.     (11 1  he  full  raU 
Tilt  vJnU^d  fo&iDi. 
H Lther  LffQjoiu,  Ffttlier  Li^msGuft  cgmo, 
Aod»  with  tiiy  busktnji  off.  In  Ihe  aefrwtB(», 
flUlji,  than,  thy  ualceil  Lq^^a  cicn  wltti  me/' 

And  thus  on  until  our  own  era,  in  which, — alss  fbrf 
mutability  of  even  god-like  virtues  \ — under  the  titls 
"  The  Worship  of  Bacchus,"  our  veteran  artist,  &«« 
Cruikahftnk,  has  turnod  the  praises  of  hia  brother  arii 
Virgil^  into  scorn,  and  has  transformed  Fater  Lszuh 
the  wine  giver i  into  the  destroyer  of  every  civiliAi 
over  which  ho  has  beoome  enthroned. 

It  is  worthy  here  of  special  rmuark  that  the  iav  ^_^ 

of  wine  was  local  on  the  planet  and  that  it  came  fi« 

I  some  centre  of  tho  ancient  world  lying  near  to  llfl 

i  points  from  whence  our  modem  civilisation  took  Ittrfl 

I  For  when  that  ctvilieation  concentrated  itself  tala~ 

or  armies,  or  navies,  for  the  purposes  of  discc^^ 

'  portioaa  of  the  earthy  where   other  aavago 

they  arc  called,  dwell,  it  lound  the  wine  god,  ths 
cnp,  and  the  wine  equally  unknown.  A  gool  L 
quarters  of  tho  old  world  kngw  no  more  of  wine  than 
the  people  who  invented  it,  until  they  ware  taught 
know  it— then  they  leai^od  about  it  faat  enough* 

The  praotice  of  emtiiig  fermentation  and  of  obUi 
iag  the  covetod  fermented    liquor    om;e  knowo«  ^ 
knowledge  was  03:tended,   until  from  varied  v^glll 
Bubatancea  wino  became  a  product  extracted  bfl** 
that  was  successful,  however  rude*     The  diacotcry <rf  I 
ferment,  that  is  to  say  of  tho  body  that  would  proii 
fermentation,  waa  auJEcioat  to  set  in  mntatioa  OJ  ^^ 
tine   motion  a  whole  series  of   ft^nnentable  m 
substancea,  and  to  01  tend  the  manufactupe  of 
vinous  fluids  to  an  nalimtted  degree.  From  (he  *L^ 
Juice  of   tho  grape  the  tT'inaition  wsa  oasy  lo 
juicy  fruits,  such  as  the  mulberry,  the  apple,  ^ 
the   peach ;    from   these  again  to  thoso  juices  ^ 
eiude     from     troea,    as     from     the     eastern    pi 
tree,  and  from  theae  again  to  such  similar  low! 
substances  as  manna  and  honey.     From  fruite, « 
over,  it  was  an  easy  transition  to  seeds,  and  fira^  ai 
thai  were  soft  and  succulent  to  seeda  that  were  hanl 
of  the  character  of  what  we  now  ci^l  grain. 

From  all  these  varied  aoiirces  of  fermentable  I 
stances   there   was  produced  for  ages    the   fluid  < 
taining    the    baaia    of    alcohol.       Its     most    comu 
name  was  wine,   though  the  term  was   modlflsd 
adjective    additions    signifying   sometimei  itt  ooli 
sometimes  the  place  whero  it  was  made  or  markal 
Thus  were  introduced  the  white  and  rod   win«i|  1 
Yino    Tmto   aud  the   golden   unetuous  Vino  6it 
Even  after  the  discovery  (of  which  I  shall  soon  ifll 
speak)  of  the  existence  of  a  distinct  essence  or  sptnl 
wine,   tho   original  fluid  held  pre- eminence  Of« 
^ther  strong  drinks,  and  in  the  early  and  middle  it« 
of  civilisation  in  Europe  the  number  of  wtnat  *" 
were  used  eseoeded  anything  we  now  have  in 
use.     Here  is  a  list  of  nociefit  lloman  winea  In 
tion  of   this  fact.     The  wines  are  arranged 
groups;— 

Ajccibnt  EoMX^r  Wtxes. 


Falemum 
Maaaicum 


Calenum 
OosouhmxL 
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flrtinuip 

Menim 

Siirwptinmn 

Fortius 

1 

5 

Gbmm 

Conm 

iMbram 

Rhodiom 

Leietdiitm 

Myndian 

Ntxnm 

Halioamattroin 

HlD6rtlI1110& 

TbMmm 

6 

McQUQin 

Cnidum 

Manotieam 

Adriam 

S 

7 

AUnim 

Mastnm 

Kkimn 

B&VD 

Protropam 
Makam 

Sapa 

4 

Defrutum 

View 

Carenom 

NOTUD 

Tt»y^« 

8 

HflCBim 

Passum 

Trinrani 

Paaaum  ereticum 

U(^ 

Um 

9 

Mnrrhina 

llui  list  by  no  means  exhaasts  the  names  of  wines  of 
lodat  date,  but  it  is  a  sufficient  indication  of  the  extent 
of  Oe"  wine  tonado,"  if  I  may  say  so,  long  before  our 
StiSi  Minister's  invested  capital  reached  its  117,000,000 
of  vnlth.  As  a  matter  of  some  historical  interest,  it  is 
worth  a  moment  or  tiro  to  touch  on  the  special  qualities 
of  ft  bw  of  these  yinons  drinks. 

The  wines  of  the  first  group  were  home  wines. 
Ihs  Fftlemian  was»  it  is  behcTed,  something  like 
oar  modem  Madeira,  and  was  not  commonly  used 
util  it  was  ten  years  old.  After  it  was  twenty  years 
cU  it  iffected  the  body  un&vourably,  causing  headache. 
Ikii^u  the  experience  of  Gkden. 

lh»  vines  of  the  second  group  were  foreign.  The 
(^■a,iIr>  called  the  Ariusian,  was  in  three  varieties 
"^■ian^  sweet,  and  intermediate;  the  Lesbian  was 
owtfmd  diuretic. 

TkB  winet  of  the  third  group  ^ere  named  after  their 
obar— white,  dark,  and  red.  The  white  were  thought 
to  ha  the  thinnest  and  least  heating ;  the  dark  coloured 
oA  nreet  the    most  nourishing ;  the   red    the    most 

Onmp  four  is  named  after  qualities,  of  age,  and  the 
&>:  it  old  (NoTum) ;  new  (Vetus)  ;  of  the  present  year 
iBonom) ;  of  three  years  (Trimum) ;  moUow  (MoUe, 
I^se,  Vetustate  edentulum) ;  rough  (Asperum) ;  pure 
pC^rvn) ;  strong  (Fortius). 

lis  wines  of  the  fifth  group,  marked  Myndian,  Hali- 
^OMttsn,  "Rhodian,  and  Coan,  were  made  witti  salt 
Vifav.  The^  were  considered  not  to  be  intoxicating,  but 
to  Mftote  dii^estion. 

ait  two  wmes  of  the  sixth  ^oup,  viz.,  Cnidian  and 
^^^nn,  were  also  medicinal  wines.  The  first,  it  was 
^^*«i,  engendered  blood  and  was  at  the  same  time  a 
'O'f&ft ;  tlvB  second  was  diaphoretic. 

W  those  of  the  serenth  group,  the  Mustum  was  wine 
JJ^inade,  or  the  fresh  juioe  of  the  nape.  The  Pro- 
^ptn  WIS  the  juice  which  runs  from  the  ^pes  without 

Ciag.  The  Molsnm  was  a  mixture  of  wme  and  honey. 
^8^  was  Mostum  boiled  down  to  a  third.  The 
*"vitimwasthe  same  reduced  to  half,  and  the  Garenum 
^fte  Hms  reduced  to  a  third. 
_Qf  the  eighth  group,  the  Passum  was  a  sweet  wine, 
pMwl  frotn  gnpes  that  had  been  dried  in  the  sun. 
g»  PSwam  creticum,  also  a  sweet  wine,  is  believed  to 
■js  hem  tiie  same  as  the  wine  which  our  forelkthers 
"Ujilfaliniey ;  the  yeritable  wine  in  whidi  the  Duke 
fflwaoe,  brother  of  Edward  the  Fcporth,  elected  to  be 


The  wine  called  Murrhina,  placed  in  the  last  group, 
has  a  curious  history.  The  Greeks  had  a  wine  of  this 
kind,  which  consisted  of  pure  wine  perfumed  with  odorous 
substances.  The  BomaQS  had  a  wine  similarly  named, 
which  is  supposed  to  have  been  wine  mingled  with 
myrrh.  It  was  administered  to  those  who  were  about 
to  suffer  terture,  in  order  to  intoxicate  ihem  and  to  re- 
move the  sense  of  suff^Bring. 

The  ancient  wines  retained  their  place  probably  until 
the  end  of  the  middle  ages,  but  we  have  no  reliable^  evi- 
dence bearing  upon  this  point,  if  we  except  an  occasional 
reference  by  some  poet  or  physician  to  the  subject  of 
wine.  Very  slowly  the  names,  rather  than  the  wines, 
changed  generally.  The  Homan  conqueror  who  built 
his  villa  on  our  islands,  and  fitted  it  with  so  much 
taste  and  means  of  luxury,  added  to  it  his  wine-cellar, 
in  the  manner  he  had  been  instructed  by  his  forefathers, 
and  from  it  took  out  his  red  and  white  and  old  wine,  as 
we  do  now;  boasting  possibly  of  the  vintage  from 
which  it  was  grown,  and  eloquent  as  to  its  age  and 
perfect  ripeness.  If  he  had  no  old  port,  he  had 
old  Falemian  or  Passum ;  his  rough  and  his  sweet,  his 
light  and  his  heavy  wines,  the  same  as  our  connoisseur 
of  to  day ;  except,  perhaps,  that  he  knew  a  great  deal 
more  in  the  way  of  fact  about  the  vintages  than  his 
modem  follower. 

How  the  wines  changed  in  name  through  the  centuries 
will  be  gathered  from  the  lists  of  the  wmes  of  Europe 
in  use  in  the  last  century ,  collected  by  the  distinguished 
chemist  Neumann,  and  here  subjoined: — 


WiNBs  OF  Italy. 

VtsuviuM, 
Vino  Greco 
Hangiaguerra 
Verracia 
Vino  Vergine 

Tuseamy, 
Florence  (white  and  red) 
Monte  Pulciano 
Montalneo 
Porte  Hercole 

Zombardf/, 
Modenese 
Montserrat 
Marcemino 
Brescian 
Veronese 
Placentine 
Lumelline 
Pucine 

Campania  or  Pausilippo 

Muscatel 

Surentine 

Salemitan 

Chiarello 

Carcassone 

Laobryma  Christi 

Albano 

Montefiascone 

Nomentan 

Monteran 

Velitrin 

Prsenetic 

nHomanesoa 

D'Orvieto 

Sieiliatt,  Safdinitmy  and 
Oortiean. 
Gatanean 
Panormitan 

Syracttsan 

Omioa, 
Vinodi  Monte  Vemtocia 


Vino  Amabile,  or  Vino  di 

Cinque  Terre 
Vino  Kazzese 
Muscadine 
Kosatz 
Vino  Piccante 

Wines  op  Gbbmamt. 
Tyrolese  Tramin 
Etsch 

"Wine  of  Worms 
Edinghof 
Am  bach 
Rhenish 
Mayne 
Moselle 
Neckar 
Elsass 
Hock 
Bohemian 
Silesian 
Thuringian 
Mianian 
Naumberg 
Brandenburg 

Wines  op  Austbu  Awn 
Hungary. 
Klostemouberg 
Brosenberg 


EJenburg 

Tokay 

Wines  of  Spain  and 
Portugal. 
Aland 
AUcant 

bherry  (or  Xeres) 
Spanish  Malmsey 
Tarragan 
Salamanca 
Malaga 
Cordova 
Galioia 

I  Andalusia 
Vino  de  Toro 
Spanish 
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Vmo  Tinto 

WlXlfl     OF     ^lAUEmA     AND 
f -AITAUIK.*    Ul^i^CJ!^. 

Canary  or  Rdm  Sec 

SwiT/.EItLAN©. 


Via  tin    Beauiie 

ridice  eya) 
Ctite  Itoti 

Frontiniao 
MitACELt  dQ  Lion 

UeroutLge 

Vin  d^Hftjo 

Vtslteline 

Lacote 

Rmf[ 


S^mti  of  tho  witiea  her*?  tinum6ra.tod  df^riv*  additional 
iMm-ai  friTii  nocidiariUi^s  m  themselves.  Sec*  from  which 
we  deri¥tf  the  nnmi?  cif  the  wine  Sick,  on  which  8fr  John 
FiliUfi'  m  ksonly  etijoyod  htmaelf,  moana  dry  ;  the  wina 
being  mfiile  from  hilf  dried  grdpes.  MHlrn^ej  was 
6%\hd  by  thft  lUlinas,  '^  Mann/i  alia  hocca  e  balsAnio 
al  cprvfjllo  *'  *^  Slitiaa  to  the  mouth  imd  bals^im  to  the 
hmin." 

From  tho  a^ime  ch^raht  of  last  century,  who  hua 
^oIIiT(?tnd  for  tia  auth  ft  JuTiflf  list  of  wines,  wa  are  flup- 
Vtiwd  with  a  very  iastrucltTa  table  nf  Hnpilya^^a  s  ha  wing' 
tha  istppngtk  of  A'urit  pregent  in  the  difforont  speeimeTia. 
TUo  wine*  ftmilyftetl  aro  tiibnlated  in  fllphabctbjil  order. 
m  ^  beliere  thin  to  bo  tim  firijt  true  chemical  analysis  Ihut 
^K  w;u*  ever  raudr,  nn  nn  e^EtecLaive  and  comparative  scab, 
^H   i*f  difft?rent  wrnc^ : — 

H    Ta 


Table  of  tub  Coxtevt?  ok  DfFFiiiiEN^T  Wi^Ea 


IN"^   A 


Ala«4  ...,„*„„,. 
ALoanl  ,.*,*...„ 
hmigimdy   , 

French..  **».«-. 

Ht)rrrL!Lttig»  .^.i^ 

ciiinj  „ ,., 

Mowiit  ...,„„,. 
ifiiJicadltia    , ..«., 

TtUn  Sifc  .*. 

Fori  Utile  ***  ►„.,. 
aid  llliBiiIih  ..„. 
Ilfi^nlili   .*.,»»...^ 

filiPTfy  -^ *.,.„«.,. 
Ml>*nHh  „.  ♦♦„  ^, 
Vlp^Tinttf  » 

Trtoi  Ru'l  Wlno 

Kttiwm*  „ 

Wlifti   ....,.»..„ 


lUfibly 


Thlt-k 


I 


0    4 

« 

4 
S 

a 
3 


f^H  fir*  gf. 

I     ^  6 

t  44) 

t  4I« 

1  'Itl 
I 
I 


0 

la 

I) 
li 
H 

20 

<l 

0 

0  I  » 

0  I  1 

0  I  g 

i»  i> 

40  I  H 

0  ]  a 


i 

2 
3 

3 

3 

3 
3 

3 
J 
J 

1  10 

2  0 

3  0 
3    8 

a   t 


If  those  imalyfl^?a  inchido  all  the  spirit  in  the  winaa 

atmodj  It  la  clpar  that  tho  amoant  of  apirit  in  them  waa 

«icodddiQg1y  Bmall,  when  compared  with  what  h  preaoDt 

\  «i  the  wicea  of  the  preaeut  day,     Fiilataff  might  readily 

dmk  a   pint    of  aack  at   r  dranght   that  containei 

father  Ittss  than  afti?en  (ind  a  half  per  cent,  of  itpirit. 

,      Tb'>  only  other  diluted  rivalofwiae  obtained  bvfermcn- 

f  Ution  waa  tha  liquid  d^rirod  from  corn.  Tradition,  active 

— '-^  tn  j^ivmg  coleatial  on^in  to  atrong  drinka,  haa 

n^d  thflintrodaction  of  theart  of  mnkin^thiapfodttet 


(or  Part-   laoguagc,  knowa  as  heor.  ben?,  from  barliy,  oi 
from  thti  ll^'bre^v,  kar,  corn.     Trie  It  ua  calb  it 
The  E^^yptirmfl,  it  ia  aaid,  made  it  Srat  f.ir  th^  _ 
folk  tbit  they  too  mi^ht  rovcivc  the  \^fl  t»r  Oiiri 
its  otiginsJ  aUUi  bem-  wni  what  wo  iv.niU  t^ow 
a  wf^et  13  Liid  or  wort  fra sh  from  t  h&  vat,a[id  unliutli 
ftny  additional  suhstanee.     Sa  it  toulintnid  proL 
until  thtr  ninth  century,  when  it  hetga.n  t^j  b©  treated' 
the  hipnlun,  or  bop.     The  fiffit  iiientit-n  of  thlt 
maiie  hy  an  Arabian,  named  ^kl^syc.  of  Jtbout 
a->0,  but  he  doea  not  refer  to  it  in  relition  to  him, 
hop  not  only  fl|Voured  but  tended  to  preaerve  th 
and  in  a  f-?w  cootariea  It  bccBme  of  ge:n«ral  wm* 
reign  of  Henry  the  Sixth  tho  use  of  hops  wai  for  _ 
forbidden,  un  the  ground  th^t  they  spfuled  the  bonj 
rcndttrorl  it  dnngeroui.     An  order  proliibiting  hona 
sulphur  for  beer  wus  also  made  io   thd  rei^u  of  llBBiy 
the  Eighth.     But  tho  hops  at  laat  won  th^-tr  w/iv.    It  4 
worthy  of  notice  that  Ken  man  n,  who  unnlv^t-i  ths  h 
<»f  kfit  centiir>%  aa  well  rb  the  wtnea,  Irjund  th^it 
bporfi  eontained  an  amount  of  spirit  Taryin^  from  fi 
*:nt,  in  the  weakest  to  lO'flU  per  Cent  in  the  at] 
kinds.     The   malt  liquora  of  the  last  conturj-  i 
sppeara  from  this,  of  much  the  aama  strength  ai 
of  the  present. 

Thua  in  the  history  of  alcohol  thia  first  atep 
coverj'  was  that  of  ita  production  from  Tegttahb 
hy  tbc  process  of  fermentation.     Aa  so  produeod  it 
mixture  of  that  which  we  jmw  call  pure  spirit,  or  m\ 
with  water,  and  with  smuU  qnantiea  of  other  iEXf" 
suhetjvncus  of  minor  momi?f!it. 

On  tlia  nature  of  the  fermentatiTe  chancf^  by 
thejtjica  of  the  fruit,  or  the  oiuded  ilaid  of  tlu 
or  ti'eo,  or  the  Siicd  or  the  svreet  augar,  19  traQtl 
into  the  new  product,  apecnlatton  ha^  bec»n  rifa 
hundred  years  at  least*     In  thia  day  the  atomic  i 
tutton  of  water,  of  n.leohol>  and  of  the  aubstrtncot 
yield  alcohol  are  known^  and  the  atomic  change 
stitution  that  tukea  plaf::e  is  known ;  but  thi 
tha  process  is,  according  to  my  judgmtant,  m 
d^i-stood  fis  it  w*tB  when  the  discussion  begwR,  _ 
indeed,  the  latest  thoories  that  hare  been  sid^ni 
rather  a  retrogression,  by  a  line  of  learned  tubl 
from  the  earlier  views,  than  an  approach  to 
of  truth*     I  do  not,  therefor  \  venture  to  tronl 
with  any  description  on  thia  head.    Oaio  w*>rd  f 
add  in  the  way  of  a  jnurd  against  miauae  of 
a^  um  ed  analogies.     Wo  often  hear  proeoiaea  detqc 
fermentative,  which  in  truth  have  no  relalicm, 
proved  phyaical  argu men t  with  tho  true  prooeaaof  l 
teition  of  vc^ctablo  matter  connected  with  Ibo  prodt 
of  wine.     To  tako  ana  exam  pi  g  ;  we  apeak  commoi 
the  zymotic  or  fermentative  disease*,  j^pplying  tht 
to  thoae  maladiea  which ^  in  the  form  of  cont^ooalSL 
become  epidemic.     Hence  many  are  ted  to  believfli 
in  these  diaeaa^a  there  is  in  t bo  body  aa  actual 
tion  like  that  in  wine  or  beot ;   a  compariaon  no 
accord inf>  to  our  knowledge  aa  it  now  actually 
than   tinght  be  instituted  between  the  samepj 
and  tho  ao*callod  ferment  of  a  mob  whon  it 
give  vent  to  ita  turbulent  rage. 

DiaTittATrow. 
I  have  said  thiit  for  many  cenluriea  there  was  m^ 
known  to  mankind  IjeyonU  tho  formation  of  a  "' 
fluid.     At  length  a  new  process  was  brought  to  b_ 
wine,  which  simple  aa  it  ia  to  ua  now,  waa  in  it»  u 
days,  and  for  many  long  days  afterwarda,  a  wonder  i 
a  m\^tory.      This  was  tha  simple  act  of  distilling  w' 
and  of  obtaining  from  it  by  distillation  a  fine  apirit  I 
taining  no  water.     The  diacovery  of  distill ation  of  ^ 
has  been  attributed  to  Aibueaaitf,  or  Caaa,  an  An 
chomist  and  phyatcisn  of  the  eleventh  centiiry. 
evidencD  on  thia  point  ia  not  very  convincing* 
true  that  tlie  reflni^d  body  called  spirit  of  wine  heg« 
he  known  in  the  alchemical  and  Arabian  ^hoolt  abaa 


WAtof* 


fTii.  UK,  d" 

It   a  a 
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U«rM.  i  De  iiuia  tha*  produced,  became,  inSwton  won  after  the  time  of  Cu»,  and  fiom  tbnt  ciwi 
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1  torn  dmct  eTid^ftde  deriTod  from  hia  works, 
f  hMpiobablT  been  imputed  U>  him.  I  lo wtrt iv 
■lir  OOfTSct  thhi  from  thu  school  of  Alb^icaiit 
^f^  m^^^..       -rv...  -t-^i>nn"Bta  Or  aJcpta  were 
at  '  i-jya  BoofhAaTG^  whan 

nr.  i^t  ftabtkty,  thoy  mnde 

I  pr(7tmiit4^Q»uCtiU  ikeir  c&cret  menatrucims. 
L  itfi«If  v?u  probiibly  &&  imitation  of  nature, 
I  w  emr  dlstiLLing  atid  i^oiicleiising.    In  the 
r  eomietu^M  on  the  l^^af  nnd  on  the  grusA,  aa 
ladt  «i  vapottr  in  the  sun.    Thja  praresa  of 
rintoft  ilHte  of  vapour  by  hoat,  nnd  coll- 
ie ailL  tibo  drnftleet  of  immedirtte  imitationi] 
^miM  hf  fiuj  tnLnaition  puM  to  other  H quids, 
I  yci>]  eue  to  that  liquid  which  hoa  rivalled 
*  mill  for  m&u^wme, 
»ipiiTil  of  wiae  ia  its  earHer  use  waa  applied 
dmX  wid  nn^rV:--  1  --------   ^^^  itir]ot?d 

\  «lAp9ed  bei'r  r  diitillition 

I  for  tko  produ-:  i  —  .  -  ,-  „    :;  _: :  n  ger  drinks, 

rih«  Qjtme  0  f '  'Api  ri  Ca/  '^  aro  no  win  iiieh  common 

/  lift.     Biwiidy,  from  l^nfnnm,  to  bnm ;  thus 

teodyp   ta  a   comp«rrLttv^ely   lato    term    in 

iianiw     Gin,  contTiicted  from  Geneva,  is 

I  «f  flgnifViag  a  tpEritnonB  drinlc  in  our 

I  of  two  hcindied  yoat^  Hgo .    Th  e  term  rum  h 

lltiliiiOJitiTeAni^i^n  people«,  who  bo  deBl^ated 

ifiirj:  dislall^  from  lugar ;  and  wblikey  (Cettto 

If.  th*.>tif^li  ii  may  havi^  been  known  as  a  diH* 

if «a  Sfttig  «4bnuit wein,  htia  not  bei?n  Ang{ici«ed^ 

^'^  an  a  century  and  a  half. 

t  of  distillation  the  iiiEtrHmenta  nftod 
» bsfe  oftsctiTe.  They  confuted  oftiie  fiimaoo, 
>  to  tlu?  ftimar^,  %h&  rcfceivcr  Vfhioh  atood 
It  prnpUel^,  and   the  alemlftc  or  condeaBOr, 
Ittide  of  tin  or  other  metftL 
kOf  an  aneicnt  alptnbie  is  here  before  iiB,  It 
iM  ^f»ry  aci*ntific  ii[ifltrnint?nU  and  cituied  (I 
L  of  the  dwiiilud  fluid.    Tho  spirit  from 
Nflcendcd  frgm  the  heated  reservoir 
I  tube,  And  then  downward  thfougti  the 
l^ttabe  iutotbei  recel^^'^ 
-  j^  ifc|la  wer^,  inde^itd,   inarvflAloaaJy  methnnical, 
\  w*  T^aXl  ifuLi  they   nmther  bad  cork  nor 
f,  nnr  gwi,  w<j  wonder  by  whatclerer  derice^ 
I  fQocOMM.     They  Imi  many  naofe!!  arts,  I 
I  wo  hsve improperly  forgotten,  ami  which 
k  idvvfita^  be  r^vi^fed.    8ome  of  their  plans, 
litto  Uio^is^t  to  he  fioiciful  and  ueeleas,  are 
I OODabtor^d  of  vulua,     Hera  ia  an  'rnstroment 
r,  «ii4  hare  i*  ftnothir  e&Ued  a^^irculator^ 
--ici  qmti  ta  b«l  and  die  til,  and  con- 
•^ts^    for    months,   in  flofne  caaea. 
rcmiid   and  rrjnud  iii   the  cirocilator 
ol  f(ari«no»  smd  many  nn  adopt  has  looked 
l^atf^^Biiiagm  tfeat  wheel,  ^^m  which 
iind  use  f^oao^^r's  stone  w«re,  in  t!a 
itum,  to  he  evolved.    Those  and  several 
taMtrnnonts^  for  which  I  am  iodebted  to 
of  Oxftird-fltnet,  vam  on  the  tmHt  beforo  ns. 
o^  le^  «s  remember  the  Ibttr  itagea  in  the 
^  9f  fi  alcohol,  &0U  the  tmt  %}  tho  time 
ilmtljrQnder  anslyfitcal  chenrioal  ohserva- 
te  ffegMtt  49  eommon  knowledge,  to  the  pre- 

189  i^f  manafiiotvre  of  wine  «r  beer  by 
A  flthx«»  ttxtooiliif  tem  tho  earlieat  hia- 
tal liTOtfl  ttdsp&i^ifty  iibont  t^  eleventh 
r  ChriMtaii  4*fAt 

wh«ci  ilioro  waa  <iiatilled  from  tho  wine 
oalM,  ff*W  ipifitof  *piiiet  and  iceterwards 

ftir*  when  OiM  aubtit  or  liaMMed  apSdt  from 
«Pfttad  itt  in  f^>^aned  or  iiupure  atate  to  the 


loCia  production  c 


impure  1 

of  difftiUation 
aloilwlk  iipirifa  for  I 


f  aloi^ 


the  Mm  of  man  aa  vpiHtnonB  drinks,  under  the  imme«  of 
brandy^  gin,  whiskey,  mm  -^  a  stags  comparatively 
modern  I 

TIstfi  OF  WiNB. 

We  will,  if  yon  please^  leave  now  for  a  time  the  con- 
aiderfttion  of  wino  and  alcohol  as  drinka,  and  dwell 
brietly  on  the  uaea  to  whieh  theie  Jltiidsj  have  been 
applied  for  other  purposet*  The  study  is  peculiarly 
intereating,  and  I  coiUd  easily  cftriy  you  on  during  thd 
wholes  coarse  of  these  leoturee  with  the  narration  of  it. 
Un fortunately,  every  Word  I  have  to  say  must  bo  intro- 
duced into  thfa  honr^  ao  that  I  can  refer  only  to  the 
salient  pointi.  and  to  a  few  only  of  thete. 

From  the  firat,  the  preaervative  or  antiaoptic  quality 
of  wino  waa  reoognieed,  and  th«  flaid  wa«  employed  for 
the  preiermtion  of  animal  and  vogethbk  substancea. 
The  Honrau  btttchera,  who,  like  our  modern  butchera, 
tti:>ld  th<?ir  fresk  and  their  salted  ineata,  prepared  their 
salted  iieah  in  the  following  manners— The  animak 
thuy  intendtid  to  preaerve  were  kept  from  dritiLing  any 
fluid  on  the  eve  of  the  day  on  which  the  killmg  took 
pbice.  Mt&t  thu  killing",  the  partft  to  be  preserved  wertj 
hon«d  and  sprinkled  lightly  with  pounded  talt.  Then, 
having  wtU  dried  off  all  riampneis,  the  opflfslOTi 
aprinklcd  more  srdt,  and  plneed  the  pieoea  so  aa  not  to 
tt5uch  e  ich  uther,  in  vosaela  thfit  had  been  mod  for  oil  or 
vinegar.  Over  the  whole  they  poured  aweet  wine, 
covered  the  contsnta  of  the  Tcssols  with  straw,  and, 
when  thoy  could,  kept  down  the  temperaturts  of  the 
room  in  Tvhich  the  vessel  was  placed  by  sprinkling  snow 
arouncl.  Wheti  the  cook  wished  to  refinove  the  aalt  from 
the  meat,  he  tfiok  it  oat  of  tho  wine  and  bmkd  it  flwt 
In  mftk  and  afterwards  in  rain  water. 

Long  previoijui  to  the  Roman  era  this  preservativo 
proceaa  of  wine  hfvd  been  rcco^nisied  and  applied.  Palm 
wine  waa  aaed  by  the  Egyptians  in  thtir  moat  costly 
proct'HftGB  of  embilming  the  bodisa  of  the  d^ad.  This 
fl-ame  applicaticm  of  wine,  or  spirits  of  wine,  for  the  pre- 
servation of  animal  and  also  of  vegetable  snbatanceSj 
has  been  maintained  up  to  o or  time.  In  our  muaeumi 
the  Bpecimene  therein  preserved ,  in  the  moi$t  atate,  are 
immcraed  in  spirit,  anci  the  modem  art  of  emhalmiug 
ia  not  perfectetl  without  the  employment  of  the  «amo 
antiseptic  agent. 

Early  after  the  discovery  of  th.S  pfopefties  of  wlaS 
the  fact  mu^t  have  been  obiorved  that  &om  a  change  in 
it  another  substance  waa  prodneihie,  to  wKich,  in  theaa 
days,  wo  give  the  name  of  vinegar.  T>  prevent  tho 
formation  of  vinegar  in  wine  tho  ancien)»  boiled  th© 
win©,  and  to  remove  the  acidity  arising  ffom  rinegar 
they  added  gypsism  to  sour  wine,  atid  thua  rendered  it 
palatable.  Vinegar  itself  they  Tmployed  for  piirpofl<l 
precisely  the  same  aa  wo  in  this  day  ;  they  partook  of  it 
with  vogetables*  they  employed  it  for  preservation  of 
animal  and  ve^etiible  substsnces,  iind  they  applied  it  for 
numerous  medicinal  purposes.  After  tho  process  of  difl- 
laUation  waa  diicovored  tiy  the  adopts,  the  distillation  of  ' 
vinepur  waa  also  cdfriod  on,  a^d  in  thia  way  was 
obtained  that  strong  vin«*ar  w^Hch  enters  ao  largely 
into  vatioui  uses  aa  an  aoiC  fl^uled  arOToatie  vinegar. 

Very  early  in  hjatory  -vfep^  wa»  employed  for  another 
pnrpoae,  that,  namely,  oC  p-xtiaotmg  the  aotivo  principlea 
from  plantfl  and  olhfflt  «T**oBt«nee«  poasesaing,  or  supposed 
to  poaaesa*  medidnal    ,4iitiea.    Pioacoridea,  one  of  the ' 
fatiiora    of    moliciy^g     ^nd   particularly   of  that    part 
wljieh  pertaioi  t^^  the  uae  of  curative  substancst,  or* 
medicamenta  p'        ^^   |g  f^\\  ^i  dt^cripitaons  of  vinoua; 
tinctur.?3,  mm  ^ J  ^j^j^.^  ^^re  Bufficientty  potent  OTen 
for  our  prosr  ^^  ^^^      q^  the  tabk  before  us  is  a  vkionj 
tmcttire  of  ^  ^^  ^^  ^^  has  a  vory^singular  and  I  had 
a^ost  ia-  tl.  history.    ITii^  i^^the  wme  af  Man- 

dragosa         ^^  ^^^  ^^^^^  ^f  ^^eece  there  has  grown  for  agr 
*.^^     .  ^aUed  mF^ndrake ;  it  belonfra  to  the  aame  famdy ' 
^  fts  tnir  boUadonna,  or  deadly  nightshade.     ^'^ 


^^      root  of  thia  plant  the  Gree^  ^f  "'"^^ Vlld  ^ 
me,  a  narcotic,  and  what  in  this  day  wc  should  ca^ 
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AOioathatic.  Som©j  says  gmr  leamed  Dio«coridci»  boil  the 
root  in  wine  down  to  a  third  pirt  and  pr«eurve  the 
di?co<jtlon,  of  which  they  adminiHtcr  a  cyathua,  about 
what  would  DOW  bo  &  common  wineglflMfal,  for  wiint  of 
slMp,  or  for  iever©  pdns  of  any  part,  and  also  tefojre 
operations  with  the  knife  or  cautery » that  thes^  m4ty  not 
M  fell  A^tdHf  ho  ia^a,  a  wine  ii  piie pared  from  the 
bark  withtiut  betlmgf  and  three  pen  ads  of  it  are  put  into 
m  eadas  (nbout  ei^bte^^D  i^iillonfl)  of  ewoet  wine,  and 
throe  cyftlhi  of  this  are  giTen  to  those  who  are  eiat  or 
CautoriflGd,  when,  being  thrown  into  a  detip  sleep,  they 
da  net  feel  any  pain.  Again  he  sprnks  of  a  preparation 
of  mmdragora  called  morion,  which  eauiios  iiiftLtuation 
and  takes  away  the  reaBon.  Under  tho  lnd.uence  of  this 
agent  the  person  oleeps,  without  nense,  in  the  attitnde  in 
which  ho  took  it,  for  three  or  four  hours  after ufflrds* 
Piiny,  tho  Roman  hiitoriani  much  later,  bears  evidence 
to  the  eame  efioot,  and  adds  the  aingular  remark  that 
tome  petaona  havo  sought  sleep  from  the  amtill  of  thi» 
medisme.  And  agnip,  Lueiu»  Apuleiua,  the  author  of 
tho  book  callod  the  ''  Goldtm  Asu"  who  lived  about 
1G0  A.B.f  and  of  whose  worki  eleven  editions  were  re- 
published m  the  fourteenth  and  fifteenth  centurica,  saya 
that  if  a  man  haa  to  have  a  limb  mutllatedf  aawn,  ov 
bumt^  he  may  tako  haif  an  ounce  of  mandrngora  in  wine> 
and  whilfit  he  aleeps  the  mombar  may  he  cut  off  without 
piiia  or  aenfte. 

It  is  unqaestionably  to  thia  &atne  anseathetic  win®  our 
own  Shakespeare  refers  in  his  half*imagiBary,  half- 
k'^endary  Middle  Age  history.  Thia  is  the  wine  of  that 
iaaane  loot^  which,  nays  Macbeth*  "  takes  thtj  reaaon 
prisoner.**  This  Is  the  wmt?  that  J  diet  drinks ,  and  the 
action  of  which  the  Friar  Lawrence  describes — 

**  Tlvroiifrh  nU  thy  vc^nn  almll  ma 

A  cot(t  and  drowsy  lianifitir,  which  ihull  t^Lz* 

E»ch  vitil  spirit :  ftir  no  [julic  ah^Il  keep 

His  natural  |jrufrrc»j,  l>tit  xnrcutif^!'  to  beat. 

No  wnrmth,  no  !>r**ili,  ihkU  testify  them  llT'it» 

I'hB  rri^es  €d  thy  Ufa  uul  elicfk  «h«U  t^dn 

Ti)  pAly  iali« ;  thy  flyc*  wifidowi  fall 
L  Like  tlefttb  w li cd  h c  ah ut»  up  the  day  of  I Ife ; 

I  E^h  part  dcprlvthd  nf  aupple  gorerDiiaeat^ 

■  BhmM  fltlfT.  4Tid  stark,  and  90U,  (ip]iMnr  like  dftiUi : 

■  And  lEr  tbi^  borrow M  llketiesi  orshnmk  d(»itth 
m  TUdd  shutt  rumala  fiiU  two  and  fr>rty  hours, 

[  Acid  tticu  Ik  wake  ^  a  Teom  a  pkiisant  ilt&p/' 

It  follaws  therefore  horn,  the  history  of  sciontiSc  dis- 
covery that  our  modern  great  adFsnce  of  ramoving  pain 
d^tririg  surgical  operations  is  in  fact,  if  not  as  old  as  the 
Milt,  as  old  almost  aa  wine.  But  is  the  stotj  true,  yon 
ariy  ;■'  r  anawer  yes,  and  the  answer  is  from  eKperi- 
ment.  Thinking  it  a  subject  of  very  great  interest, 
I  inatituted,  a  few  yeara  ago^  an  inquiry  into  tho  matter* 
Thtough  the  kindness  of  my  friend,  Mr.  Dsiniel 
Hiiiibury,  F,R.S.,  I  obtained  a  fine  specimen  of  man- 
dragora  root,  and  I  made  once  again,  after  a  lapse  of 
pTohahly  five  ceatariet,  Mandragora  wine.  I  tested  1 
this,  4nd  found  it  was  a  narcotic  havmg  precisely  the 
]vropertit!S  that  were  anciently  ascribed  to  it*  I  found 
that  in  animals  it  would  produco  c*ven  the  sleep  of 
Jaliflt>  not  for  thirtv  or  forty  houri*,  a  term  thst  must  he 
?iC€vpted  aa  a  poeticfil  license,  but  for  the  four  hours, 
named  by  Dioscoridfis  easily,  and  tbut  in  awakenir^g 
there  was  an  txciLement  which  tallies  with  the  aamo 
phenomenon  that  was  obserred  by  the  older  physicians. 
Thus,  one  of  the  first  nA.^fl  of  wine  to  man  wae 
simotigat  the  most  nobl©  and  beneficent  that  man, 
by  his  ing^enuityt  oan  confer  on  his  L^^^%  ^^^  if  ^iue  had 
ever  hoen  tised  in  this  wnv  and  in  ^<ino  worse,  Pater 
Leinn^na  mig^ht  have  retainoj  his  aupren**^cy  in  the  good 
opinion  of  all  the  worlds 

Besides  using  wine  for  extracting  th,^  virtues  of 
the  vegetalile  kingdom,  our  ancient  chen  ^is**  t^?at(sd 
't  on  metals  and  mado  it  h«re  tubservien  ^  ^^  t^*^^ 
irpoae.  What  they  called  the  extract  of  3L^^»^  ^"^^ 
''  iluUm  of  iron  mado  with  an  aitrbgcnt  wiL  ^*  ^^^ 
*  loed  into  a  thick  consiBtensy  by  fire/  Eight  0. '^^'^^'*' 
f  tk  ^  ^^^  ^^^  ^^^^*  poi^dered  very  flni?,  wer^  put  intt-  '  ^^ 
^^^^       .ot  and  covered  with  four  pints  of  (rtrong  red  win,  «^ 
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The  iron  cmcihle  was  then  aet  on  the  fire  mrl  (^ 
mirture,  stirred  with  an  iron  rod,  was  boiled  to  a  tl^ 
then  it  wae  strmioed  tlirough  n  cloth  and  evapontedlli 
an  extract.  To  thia  extract  wonderful  curative 
were  ascribed,  and  indeed  it  was  a  very  ujeful  m 
The  metal  antimony  ulao  was  subjected  to  tho  scUtm 
wine.  The  ao  called  liver  of  antimony  waa  trealed  »i 
white  wine  and  diasetved  in  it :  to  this  day  we  mtll 
the  remedy,    IG  was  ongin&Uy  called  the  entefiewi] 

Uses  of  Spirit  of  WtNB  ou,  Ax.cougl. 

After  the  process  of  distillation  of  wine  wai 
covered,  the  use  of  the  new  spirit  rose  rapidly  into  t{ 
cation  in  a  variety  of  ways.  The  adepti,  the  Middle  ki 
chemists  of  whom  I  have  apuken,  kept  this  dim 
.ipirit  long  a  secret*  They  found  in  it  a  solvent  fern 
things  tbat  before  were  insolohle.  Oils,  ^etin^ 
res  in  a,  balaams  were  now  brought  into  a  medium 
acted  towards  them  as  a  mens^^unif  and  etraiipfatvi 
they  were  dissolved.  The  East  Indian  St^^ax  Bmn 
yielded  a  balsam  which,  dissolved  in  the 
spirit,  was  a  fortune  to  the  ch^miatfl.  The  Comi 
balsam,  or  balsam  for  wounds,  or  Friar* s  bKlitn, 
soon  the  reputed  heul-all  of  every  injury. 

The  liseful  Brst   extracted  out  of  the  new  diitilU 
beauty  was  next  remembered.      Adas   for  the 
face  divine,  the   cosmetic  and    the   auhUe 
should  veritably  make  young  faces  old  and 
make  old  faces  youngs    were    soon  in   procesi  ia 
laboratory  of  the  adept  who  could  diatU  wine. 
the  artiiit  came  in  for  a  sh^e  in  the  disco very^ 
once  insoluble  and  nsoless  resins  and  ambers 
aol^-ed  for  his  brnahj^and  gave  him  ooatinpp 
tives,  and   woshingSi   of   which  previously  hi 
conception. 

This  spirit  of  wine  hurns^    It  doea  not  tom 
the  light  it  givea,  btit  how  strange !    it  Uumi 
witiiOQt  a  tmce  of  smoke,  and  with  an  exct^Hfflit 
Bo  the  spirit  lamp  in  due  timt)  Is  invented.    A 
lay  you  ?  Nay,  it  was  as  great  an  advunco  to  the  c! 
vno  first  usecl  it  as  the  gas  in  the  iJnnsen  burner  is  ta 

Once  more :  thia  a  ubtle  spirit  has  in  it  the  virtue  of  ff 
•erving  all  organic  substances  with  which  it  is  bs 
in  contact     It  ma«t«frs  putrefaction  itself; 
elixir  of  life  is  therefore  found.    It  disaolvea 
bodiei  i  perchance  it  will  by  careful  study  and  e: 
reveal  the  grand  secret  of  Uanamutation.    In 
reaagned  its  Arat  masters^ 

I    must    not    dwell    longer    over    theisa 
minor    thioga   of   major  usofulness.     I    muiit 
some  applicritiona  of  our  refined  spirit  which 
in  ffti^t  as  welt  as  in  use,  in  theory  aa  well  as  in  _ 
in  science  as  well  aa  in  art.    In  this  regmrd  W 
consider  alcohol  as  the  boaia  of  other  e 
potent  than  itself. 

The  process  of  diatillation  of  essenoee  from  h'qaidti 
from  vegetti^hle  substancee  once  tTstabliahed,  il  watb 
natural  that  some  adept  should  turn  hia  hand  to  naa 
bodies  aod  try  if  they  would  not  yield  some  ntsw  prod 
that  should  he  of  efi't'ctivo  and  novel  qnality.     titto 
distiliatoiy  aoon  pa^s,  therefore,  all  mannt^r  of  Iha 
from  the  horn  of  the  stag  or  hart,  to  thesktiU  ntid  brin 
tho  dead  man.      Among  oUier  substances  th«m 
submitted  to  distillation  this  green  stony  cryst*!  (m 
in  the  earth,  and  called  green  vitrinl,  in  Ij^lin  ntrtoh 
The  result  of  the  distiuation  of  this  vitriotum  vrt» 
obtain  aa  a  yield,  in  the  retort,  the  henvy  oUy  ooirod 
fluid  calledt  originally,  spirit  of  vitriol,  called  no^roi 
vitrirjl  or  sulphuric  acid* 

Many  were  tho  fanciful  thinga  thought  of  hf  I 
adepts  concf^rning  this  oil,  and  eVAn  to  the  btltff 
which  tho  word  vifrioium  18  m&do  tip  they  attscM 
mystical  symbolism.  In  cOOTte  ©f  tUQO  they  bq||Ht| 
combiDe  and  to  distil  other  fluid n  with  the  coflW 
avdphuroua  oil,  and  amongst  tho  llrat  of  fluids  «*b 
this  manner  stood  spirit  of  wine.  The  experir 
not  deceive  them,  for  it  gave  them  as  ft  prrodi 


odeiftti  of  Hquidi.    To  tbem  Ihiji 
\^  Uken  from  th^  retort  wna  an 
1  fivy  poured  it  on  wnter  a,nd  it  floated^ 
vtwi.     They  pourM  i  t  i  d  to  th  eii"  hmnda, 
ili'r^,     It«acape4  from  them  i&to  au 
foRj  they  c?>yld  wall  bottle  it ;  it 
It  cifcitaed,  when  it  pajiiod  ofT  from 
4i  the  Iinag  body,  an  inttiiiBG   cold^     It 
wijE,  oil«  f&t  i^iimi,  reime^  balsams,  and  yei 
llim  «bI  £r«o  it  lot  Ihem  TaM  ngiim.      It  was  so 
A  Siiaarft  which  vi^tiid  hold  twenty  pounds 
rf»»t«r  wonJd  oiiJvhold  se^Ba  pounds  pf  this 
WhAt  name  shall  they  ap^y  to 
ii3*i  known  P     They  deftigmte  it 
^  iigbtfist  thing  they  can  coooeirer 
the  regnod  medititn,  with  which 
ir*  iiDHgLiie  the  Armament  to  be  tiled,  and 
samo  imroe.    They  tali  it  iefher. 

jtfter  TJS8  thifl  magicttl  11  dd  has  teen 
tH  know.      It  WM  introduced  oarly  into 
w.i»  well   itndiwi  last  century  by  Dr. 
^^.  TiirQer,  of  LiTerpooh     In  our  own  , 
r^    dbcov^red  to  have  the  power  of 
nt^ivtbn    Mii   seadbility  aft«r  bein^  in- 
|l;r  tiiH  lunfi:*,  aud  by  its  moui*  tberi  hua  been 
'to  tho  woili  tb4t  beneficent  and  lon^  lost 
tha   body  icAenfithlo  to  pain  during 
ft, 
[^  by  a  vtudy  of  iho  application  of  ether 
kum  of  intenae  cold^  I  myself  Intr^dueed 
■  of  il  for  benumbing  the  body,  colled  the 

«f  th»  vec-ondary  aloghol  to  trnm  u  indeod 

V'Hte  kiu>w  how  Yfthtablo  it  hii  bm  in 

«•  OiA  vol&tile  lolviml  of  collodiom,  tuid  in 

iiofmjimeott  of  the  fine  and  n^ful  Euts  it 

lly  ^0€d  ftarrioft, 

MOJfi  of  ritrklum  our  udepta   soon 

■cAM  «iibstMicefl.    They  diatilled  salt- 

iii,i  *^i24t  of  nitr?,  wluch  we  cttU  now 

lod  common  salt  in  combination 

-  J  got  ipiritof  salla  (mar me  acid), 

jrdrtK^Ioric  acid.     Again,  with  theae  new 

t\m{  ttnx  Ht*  rtf  wine  t2  obUm  new  etherH, 

r     II  a  chemist,  tha  Count  da 

r  aeetie  add  and  spirit  of 

L     .  L. .  ...  ^:*utied  aoetoita  ether,    Thua 

bctiona   a  niimefoufl  ieriei  of  osefnl 

obtained^  it  were  too  long*  for  me  to 

^lli  sivrfmtioii  of  the  fermentitlon  of  wino  wo 
I  f  octtaiii  sen-se,  onr  fljnt  knowledge  of  gaa/oB, 
'lODfc^iTQ  to  tha  gaa  which  comoa  from  the 
|«f  Ttgstablo  matter  Lha  name  of  ^/tj  jif^ivfttre^ 
\  thit  loay  be  dated  the  orif^n  of  tbe  study 
■ili#  ltirm«  o-f  matUsr.     Priestly  made  syino 
f^^tMMtion^  on  the  g&9  which  escaped  from 
*t  in  a  bnewery  at  Warrington,  and  waa 
I  to  thfi  liberation  of  pra,ses  from  miaeral 
« and  10  to  thd  discovery  of  oxygen. 
r,  oottpled  With  hifl  mothod  of  ool- 
I  by  ditphfcC^niGnl  of  water,  nnd  of  trying 
<  f  JMtif   tha  procesi  of  distillijig  and  col- 
lar' ^nd  thua  coal  gia. 
^^               ■     ( the  okment  known  aa  chlorine, 
1 5?^po4iiLis  of  that  element  with  other  ele- 
'm  new  tm  was  opened   in  the  history 
IM.     Br    nftsing    chlorine    throngh    alcohcl, 
I^^Mw   ikat    Darcotio    sobatanoe    whir*h   we 
tela ;    and  by  treating  alcohol   with 
%   ih©     ftAme    graat    oxpcrimeotaliat 
^hIion>fi?rDi,    an    agent    which    haa 
i  aa  aaoothor  and  saircr  of 
.'•   table  of  ^anoaathctics  or 
J  a  tM  lur^  yon,  you  will  aeo  by  the 
itbpM  fulutiincefl  Vhlch  como  from 
hjtT*  pfutud  of  moat  uae  excepting 


onor  nitrous  oxide  or  laughing  gaa,  hav«  thit  common 
origin. 

Itjsf  9/$HhlmU4t  tkai  willpi-QduM  Amtfihetie  Simp. 


Nitrons  oicide  gat 
C^irbonic  oxide  gaa 
Carbonic  acid  gaa 
Bisulphide  of  ciirbon 
Light  C4Tbnretted  hydro- 

geo 
Hydride  of  methyl  or  marsh 

gas 
Methylie  alcohol 
Methyl] c  ether  gas 
Chloride  of  methyl  gsa 
BichhHde  sf  nttikykm 

ehioroform 


■  Tetra*chlonde  of  carbon 
Heavy  rarburetted  hydro- 

,     gen  guB 

,  OhHant  ^as  ar  Hhjhm 
FthyHf^  or  nhrJuta  vilifr 

j  BUMartidg  ^ffihylene  (Dutch 

liquid)  " 
I  Br/ttfiiifr.  of  My! J  or  hjfdfS' 

j  Hydride  of  amyl 

'  B^nisol 


Turpentine  spirit 
Had  the  time  not  b^en  expended ,  I  could  hnvo  brought 
before  you  further  illuHtration  upon  illuatration  of  the»i 
secondary  iifica  of  alcohol  to  man  ;  but  1  must  stop,  con* 
tent  in  having  recalled  to  yoitt  minds  some  of  the  more 
striking  fnct3  in  thii  hiatorj.'  of  %ho  curiou'*  and  impoTtant 
agent  which  is  now  the  aubjtict  of  our  tJtudiea* 


MISCELLANEOUS, 


PH0TECTI05?  FOR  INVENTIONS. 

The  last  number  of  Iron  contains  a  leltar  from  Moasrs' 
Bloy  and  Shill,  which  illustrates  the  working  of  the 
German  patent  system.  They  aiy;— **Ottr  ptit&nt  ate/im* 
engine  is  oonaidered  to  be  a  very  great  novelty  in  stoam, 
and  we  conaidered  it  worth  whil+j  to  tip  ply  (qt  ri  patent 
in  Pmsiia.  We  applied  very  loon  aftfir  obtJiming  pro- 
visional protection  in  this  country,  whkh  waa  [u 
November,  187i|  but  we  could  get  no  aoswcr  from 
Prussia  until  after  our  final  apeeftcation  in  thia  country 
had  bean  printed ;  and  then,  aftur  many  months  of 
delay,  of  course  we  obtained  the  atoreotypad  reply ^ 
*  Not  now/ 

**  But  the  application  for  a  German  patent  for  onr  aerial 
steamer  will  bo  still  more  interesting  to  pjur  reidors. 
Our  applieation  was  made  In  good  time,  aa  rn  the  former 
ca«B  ;  yet  for  about  eighteen  months  wo  could  get  no 
answer  at  all ;  and  wo  only  got  an  ttnawi^r  ultimately  in 
tbe  following  rotmdaboiit  m  Fin  nor: — A  gentleman  named 
Bennett  sent  a  description  of  oar  aerial  stenmer  to  a 
Frendi  Jonroal  called  VAefiinaide.  Hume  of  the  officials 
in  Berlin  read  this  article,  and  wrote  to  ^Iv.  Bennett 
for  further  infonnation.  Mr.  Bennett  haoled  us  tbair 
lett^Ft  and  we  wrote  to  the  authoritiea  in  Borlm  that  if 
they  would  dc^l  justly  with  u:^,  and  grant  us  a  patent, 
we  would,  in  return,  furnish  them  with  information; 
and  wo  mentioned  the  date  of  our  application.  la 
anawer  to  this,  wo  received  a  letter  stating  that  the 
examiners  at  thyir  Patent^office  had  examined  our 
apccifi cation  and  refused  to  grant  a  |)alent ;  and  we  h;ive 
heard  nothing  more  from  Gorawmy  in  the  matter. 

*'  It  is  remarkitble  that  in  Germany  it  costs  the  same 
amount  of  money  whether  a  p^ti&nt  ia  granted  or  not* 
We  ihould  be  happy  to  be  informed  what  really  will  in- 
duce the  worthy  c<%amiiii2ra  to  open  their  eyes  and 
aharpon  their  int^iUects,  and  oniblp  them  to  see  aome- 
thing  new  as  weU  aa  use f til  in  Kngliah  inventioni, 

*'  Allow  us  to  add,  that  it  fteema  to  ua  to  be  a  great 
pity  that,  when  Prince  Bismiirok  wiA  eonsolidatbg 
Germany  into  an  empire  he  did  not  also  ooosolidate  the 
Patent- laws,  and  amend  the  tfiode  of  administration  in 
in  Berlin.  Perhaps  somiibnly  ran  inform  us  what 
atatea  in  Germany  are  more  frivotirable  for  obtaining 
protection.  Such  astute  legislators  as  the  Gnrmana 
ought  to  ide  that  their  conduct  tends  to  cause  snah  men 
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am  Dr,  Siemena  to  become  ftUen«  to  the  land  of  their 
birtb»  and  impart  addltioriAl  luHtre  to  the  U«id  of  their 
adopttoD."' 


CHANNEL     PA8SAGB. 

Thfl  JTefwwwr'*  enginea  being  complete  she  made  a 
trip  on  Monday,  thG  21  s%  ult.  Tbo  steamer  ahoiild  luiTe 
pturted  at  nine  o'clock  in  tho  monilng^  but  ahs  was 
detained  till  aftor  ten  o'clock  by  a  tbick  fog^  on  the 
Homber*  Tbo  fog  was  euoceeded'by  a  heavy  snowfall, 
which  waa  at  ita  worst  wbea  the  measured  laile  wa« 
passed,  and  Jaated  till  tUo  afternoon,  iaaving  an 
maiifficient  dur?itian  of  day*ljght  for  the  trial  of  engine 

Spw^r  ^d  speed,  rmd  compelling  the  pilot  to  return  to 
nil.  Thfi  bearingfl  of  one  of  the  enf^w  showod  a 
tmdtinoy  to  heat,  rendering  aomo  slight  adjuatmenta 
neceseary.  The  day  wim  not,  howeTcr,  waated,  aa  on 
the  run  back  to  Hull,  with  the  steam  tU  a  pressure  of 
only  19  lb*,  and  the  engines  making  only  20  revolutions, 
the  ipe^d  against  a  atrong  head  wind  wjis  aaoertained  to 
be  14  Imottij  or  oyer  16  miles  an  hour»  which  waa  con- 
sidered to  raako  it  ct*rtEiin  that  a  vsry  high  speed  indeed 
win  bo  attain  dl  with  full  steam  power,  which  should 
be  30  lb.  presijure,  and  with  tho  ungints  making  nearly 
or  quit©  30  res'olutions.  The  steering  of  the  ship  was 
admirable,  tho  ship  answoring  tho  helm  very  quiekly, 
a&d  turning  in  a  very  small  circle  for  so  large  a  vessel. 
Tho  behaviour  of  the  lower  freeboard  how  was  watched 
with  great  interest  by  Mx.  Eeed,  the  dosiguor,  and  all 
on  board-  The  bow  wave  carried  wns  remarkably  amaU, 
and  evon  when  steaming  at  over  IG  miles  an  hour/againat 
a  strong  head  wind  and  some  sea,  the  lf>w  deck  was 
seldom  covered  by  the  waves.  Am  the  trial  wm  simply 
for  tho  information  of  the  coatracting  engmeerBi,  only 
ordinary  north -country  coal  and  tho  mml  staff  of  stokers 
were  employed.  This  prehmiimry  trial  developed  no 
defects  of  any  Mad  in  the  B^umtr^  but  has  gone  far  to 
establish  the  accuracy  of  tho  views  upon  which  sho  has 
been  built,  as  regards  the  ^orformaneo  of  th<j  ship  and 
of  tho  engines.  On  one  point  the  trial  exhibited  a  Teiy 
wmarkAblo  and  highly-aatisliaotory  result— namely,  the 
manner  in  which  the  two  sots  of  piwidle-whedfl  worked 
together.  The  effect  of  the  broken  water  of  the  forward 
wheels  is  so  slight  in  ita  action  upon  tho  after  fiair  ol 
whoels  that  the  difference  between  the  revoluttoii  of  tlie 
two  wheels  was  nevor  greater  than  on«  or  two  revola- 
tionB.  Tho  ship  was  taken  into  tho  Albort-doek  on  her 
return  to  Hull,  to  enable  tho  salocm  sjid  ita  maohinerv 
to  be  completed,  and  to  prepiyro  fo>r  the  official  trisl  of 
the  Qngmm.^EHgitfCf}\ 


Thm  Athenmum  reimnda  its  readers  that  many 
,saaU  which  a™  sold  h^  being  tinned  ire  really  coated  with 
_  n^tttii  of  lit!  lod  loud,  M.  F[jrdoa  has  *ddreM<Kl  s  papsr 
to  the  Acadi^mifl  dsn  Sf'ionces,  in  which  he  itavos  that  water 
Midiiliiled  with  1  per  vf^ni.  of  acfltic  *eid,  being  allowed  to 
stand  in  such  vcsmIs,  disjiolres  out  aome  of  th«  Isad. 

Hie  Swi^s  Tinufi  says  that  In  the  year  1873  the 
IJnfled  Ststift  imported  from  SwitMrJand  articles  of  the 
following  vslues  J— Woollen  and  fottoa  fabricp,  15,261.0001.* 
??!f^!?S;iV  ^<3*-*^^*200f. ;  ebcese,  lOJ.^3,Fi06f. ;  ^Ik*; 
140^16,8001.;  Atrsw  gtK>ds,  11,490,300!.;  €l.>cki».  wMch€« 
i^jirticlM  for  their  manufiicttir«,67,HBl,700f, ;  and  musiciil 

According  to  the  KoHh  China  Ueraid,  tlie 
Chjn*ie  are^  eongraluJ-ting  theiUBfllvef  on  r  mignififfBnt 
eolton  crop  thU  yaar.  The  yield,  it  i*  said,  sifveds  that  of 
any  Maaa  for  the  put  Ieh  yeara.  It  may  be  si*timed. 
rsmarka  the  Efrn/d,  th«t  the  nucocas  of  Uie  ooimn  crop  will 
have  it«  tffict  in  dirainiBhtn^  the  demand  iwtmtuu.  guc4s  gf 
fetftlgn  manufacture,  bat  ncit  to  any  conaiderAhle  exttfnt. 

A  i^ries  of  expr-rimenta  has  lately  been  made  by 
^BaaaUn  Government  with  referaice  |o  fhe  luo  of  «l«c- 
mmj  for  tho  hsad-light  of  locomotives. 


NOTES    ON    LIGHTmNG    COOTUCTOia* 

Tho  Halles  Gantnles,  Bn^ieZs,  qonsist  of  tw^  1 
naves,  160  motroe  (SSSfottt)  long,  snpportM  by  i&\ 
iron  oolnmna,  o»  wHoh  rest  tho  main  girdsfs* 
wings  are  tinitod  to  these  interior  columns  by  wwtd 
iron  arches,  with  116  columns,  tho  sp«€«t  bciiglli 
with  maaonry*  thus  forming  the  outer  walk  '^ 
columns  roach  down  into  the  basemoDti  whk^ 
of  two  vaultSj  communioating  one  wit&  iaol2l 
provided  with  gratia ga  o^fsr  the  whoj«  snrfiusi. 
column  carries  the  iron  joists  which  suitain  the  I 
masonry  of  the  ground- noor.  Thor@  iftj  thetsloci^ 
a  network  of  joists  and  girdem  conaooted, 
metal,  with  the  rest  of  the  iron -work  of  thobui 
wi  th  th  e  grati  n  gs  abo  ve  montionoi  Each  of  tha 
r«sta  on  a  strong  limoatone  flag,  bedded  on  a  ^ 
mLi«(^y  foundation,  which  in  turn  roata  on  a  lafg 
concrete  l-iid  on  the  natural  surface  of  th«  i(o[l,th«i| 
between  tho  concreto  and  the  brick  floor  of  IhobssM 
being  filled  in  with  earth.  On  tho  groond-floor, 
as  on  the  basement  a  largo  nnmber  of  cast-iron 
water,  gas  and  water  pipes  complote  this 
metallic  network.  The  whole  quantity  of  wl, 
cast  iron,  is  about  2,460  tons  in  weight,  all  the 
portions  being  comiccted  by  more  than  100,000  bdtfill 
nuts ;  there  are  probably /therefor**,  as  many 
coQtact* 

It  must  bo  admitted  that  an  edifioo  would  b« 

from  lightning  if  tho  iron  of  the  ridge  wore  ^ 

without  break  to  the  earth.     If,  then,  in  the  ovmii 
liallea  C^ntralca  the  whole  i»  in  perfect  metuUip  e<m\ 
and  if,  bosides,  tho  aoil  oR  which  it  roats  ; 
damp  to  act  aa  a  good  conductor  of  electri.  = 
said  that  tho  bnil£ng  oonstititteaaprotoetii^eauii 
the  highest  debtee,  and  that  a  flaah  of  li^tni^ 
might  strike  that  conductor  of  unusuiil  section  . 
disparfod  by  the  numberless  channtls,  or  would 
the  whole  network  with  the  greatest  ^cHity. 
was  proved  by  (I)  voltaic  electricity  from  a"  ^ 
(2)  by  magnetio  oleotrioity  from  electrieal 
a  Ilhumkoff*s  coil. 

The  author,  with   KM.  Gibbs   and    Bann«ai«  I 
graphic  cngin&ert,  conducted  some  CKperimeuti  iA 
a  mall  Daniel  batoj  of  three  cells,  one  pole  of 
they  connootod  by  a  oopper  wire  ropo  of  three  afai 
the  iron  ridgo  of  tho  huOding,  which  pointed  E;- 
electric  cmrent  then  patted  freely  into  a  Stempjii*'  m 
Stat  and  a  galvanometer,  or  differential  rh^ 
as  is  employed  in   connection   witJi  telt. 
second  wire  rope,   aufflciently  long  to  reiu  q  inp 
column  and  the  ridgo  on  the  opposito  aide,  was  conngl 
with  the  other  pole,  and  alio  woo  the  circuit  to  be 
will  by  touching  any  of  the  parts  of  the  bmlding. 
first  placp,  tho  circuit  waj  completod  by  pladog  I 
rope  on  the  layer  of  asphalte  on  the  market  floor, 
there  was  no  deflection,  whence  it  follows  that  t^ 
buyers  and  seUera  in  the  marltet  the  floor  ia  a 
infiulator.      On  taking  np   some  of  the  a;»pha]ts 
making  contact  with   the  concreto  of  the  i     '" 
deflection   rose  to  hetween  84  deg.  and  Sfi 
the  vaults  aro  several  cast-iron  frames^  som« 
with  a  giatmg  and  others  with  a  plate  of  rough 
On   placing  the  wire  in  contact  with  tho  iron 
which  is  connected  to  the  concrete  and  the  ba« 
vault  by  a  large  lorface,  the  deflection  roso  to 
The  electric  current  can,  therefore,  pttss  almost 
the  girders,  tho  columns,  and  the  mortar  of  the 
If  tho  circuit  was  completed  by  placing  the 
in  contact  with  the  oolumna  of  tlie  nave,  t 
columns,  tho  gna  pipes,  tho  wrought- iron  inthe^ 
tho  caat-iron  waste- water  spouts,  or  the  coltimof 


m 
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•  ThlB  li  IrmTnlatod  from  a  papef  by  M.  MolMtui,  ca< 

diiceil  t)fir€,  IS  tfav  inhjo^l  ti  ^<^n\f  Ut  {jotnv  befanr  tin  1 
pspBTf  by  J>r.  Maau, 


f  moj^  or  touchiDgt  wiUioul  in  any  way 

lir  ^'''QKJutif  iht^  s&mo  |ii4rtfi  in  Iho 

\tQuUf  gallery,  gfu'dets,  &c., 

...  ih&  deUecttoa  of  Lko  ^lv.ino- 

(ir«i  ihftt  there  was  iio  aijnsiblR  riJ^i^t- 

rjii:  fi;  .l^Axym  itciod  at  9 J  Uegs.,  th^it  is 

•it^I««  to  the  carrent.    Theaw 

a  the  TiLiiIts,  luid  Eli«  deflg^o- 

.:.i  ^D  de^. ;  the  case  was  aim 

■-.  m^de  fn  tf^e  Btpeet  b^yofid 

-^  nQjir  Vm  tmik'hf^lei  of  the 

jC*tttn)*T«  »re  Uitia  proved  to  comtituto 
►Uiif  potiductor  ;   but  the  queation  h, 
iirl#.nt  i<>  W  fioatent  wttti  thia.     The 
it  mot,  and  JidvLiea  that  tho 
Ijt^d  Q^iir  thH  aoil,  and  thiU 
L  li  row  of  copjRjr  pomtd,  so  &i  to 
^  into  II  tightnmg  ctinduutor  both 
ing.     In  ordb*r  to  makf  the  com- 
ht  toil   thorL>;ighly  pgrfatit,  two  w©llfl 
t'i!<i  bfi  dttg,  one  ia  the  middle  of 
I -i  fihoald  cansist  of  a  long 
if  neceaswy,  wtth  sea  sand 
lime- wash/    Tbo  capital  of 
I  |>erfoct  c  mUtt,  tnetnl  lo  metal » 
|l>t-irf>n  of  Lhd  ^Jilii:e,  and  with 
k  b(iyi>nd  tbo  m*jt»rs»  which  ofUia 
4fii;f  NttflicjeEit  roEiAtcmce  to  botoine 
'  disc  barges  ot  eleetrieity. 
^a  tif  conducting  electritjity 
n   v.^tiitmle9t  a   Holtz  machine, 
I  mrakt«il  Go&due^iors  teraiiniitlni^  iu 
placed  in  the  n%v&.      Ooa  of  the 
J  Tfi  nrtiUctp  ai  in  tho  former  ex  pari  men  t6, 
r  w*^*  v^?pt  in  tte  hand,  and  held  wherovor 
groond  door,  in  thf^  twu<  winj^ji, 
rywhere  aparka  wore  manifeat ; 
.^  ruling  q(  a  ^tall  standing  on  ih& 
:»»0d  itself  more  vivid  thi&n  on  the 
On  the  pfired  floor  of  thi9  biue- 
red,  and  people  who  w©r« 
:L>nt  ahock.   On  the  aapbalte 
perceptible.     It  was  leaa  so 
rouarh  glaaa.     On  ji  shower 
*  ■    laa  were  more  matkniiid, 
JoQ^  t\m  whole  kuigtb 
.  .:  __^_ ..  -iriat  doal  of  eleotriqity* 
g«  ipeyden  jar,  insulated  on  two 
I  of  rough  glaas,  wa«  put  in  con- 
I  oolutnna^  and  the  eit«rigr  with  the 
f  i^Q  tecoiid  wire,  when  the  jar  been  mo 
HtmX  aome  Yery  brill  Lant  sparks.     The 
•top of  th«  edifiice  h&ving  boen  dotacht^^ 
^"Bftters,  holding  in  their  handa  tb» 
I  viros,  fiimtsbed  with  their  metallic^ 
it^the  colntnns.  Spurks  were  mani- 
i  Iwo  eiperime^nteii  wera  at  a  alight 
I  lh«  thorough  oommnnication  of  tbo 
1  wia  eompiotdy  established. 
I  <m  the  lightning  conductora  of 
i  ths  CooaervatoLre  Hoy  ale  de  Muair|ue, 
5>«fi  »l  fitUMtli,  M.  Melaona  paQoludi?a 
I  iiid  data  relating  to  buUdinga 
I  of  wron^hi  and  cast  iron  are  em- 
I  to  |^AC6  ail  niaaaes  of  iron  that  are 
to  M»  in  dinx-t  oommaiucatiott  wtth 
metOfi.       An  at  super- precautionarv 
r  has  thotight  well  (tho  rcanlta  of  hu 
Pto^  »'jn)ctime0  ccmtraaLctorj')  to  give  a 
I't thif  tih  p  rt,  that"  all  the  metiillic  parts  of 
'   bo  placed  in  comumuica* 
ImtoT^  so  aa  to  conatitat« 
FtAjiu,  mat  ia  to  aay  by  two  pom^  or 
tlmit.''    But  aometimas  aerioua 
when    the   bmldiagi    are 
fc  ihtJr  Gooitnictioii  ia  Ut  adt ancod.   In  * 


the  fafio  of  th«8c  iliffioTiltt^^.  ^nd  keopinif  in  view  t^ie 
3li;^ht  degree  to  whiph  ► "  in  mtktxilmi  iUcl(  over 

3*^ veral  conductora  of  n  ■  ■  fieotioa  altogE^tbor  M* 

Mflkc*nH  hia  d«^terminr  i  ,..i  ium  prea<;nt  to  leave  all 
ihfl  metallii^  p  irt^  of  the  llntA  do  Villis  Bruiiials,  untfon- 
fi»wted  to  the  Cutidiictori,  but  t^  cormeet  theni  when  all 
the  reatomtiona  shall  bc»  a^campliaheJ,  On  the  contrary, 
all  those  difiic»ilti©i  taniah  whi^n  the  lightning  conductor 
h  desiff  ned  and  cunicd  out  with  thL»  building  from  iu 
foundaCiona, 


CHILIAN  INTEHNATIONAL  EXHIBITION^ 

Th#»  following  latter    appeared  in  the   Enpmtr  of 
December  Tith: — 

Sta^ — The  Chilian  GoTeramtiot  hna  fliod  the  ItJth  of 
September,  lS7o,  for  the  opening  of  an  uxhihition  at 
Santiago,  to  which,  in  addition  to  native  prijduL^ts,  raw 
and  manufactured,  those  of  ill  other  Auicriciin  and 
European  oountnes  will  he  admitted,  and  the  following 
information  wlH  be  itaeful  to  intendi^^g  exhibitor! ; — 
Packages  <;onlaimng  i^oois  intended  for  the  exhibition 
muat  ha  marked  ''  Eipoaioion  de  Chile/'  besides  the 
exhibitor'fl  private  mtirka  and  nambf?ra*  The  oihibition 
13  oonitlitated  a  bonded  warishousf',  in  order  that  all 
packagea  may  bfl  forwardiMl  to  Santiago  immtjdintely 
aftef'  their  Undiug  in  Valpuaiiirj,  Custom* honae 
oMcera»  appointed  for  the  jjurposo,  will  roceivn  and 
exiiiiino  iho  goods  on  their  arrivaL  In  or.hr  to 
expedite  the  examination  of  thecontonta  of  the  packagi^t, 
exhibitors  ma  it  produce  il  liat  of  the  contents  of  each  * 
package.  Exhibitors  will  enjoy  the  following  pri- 
v'ilegoa;— (1.)  A  radnction  ©f  60  per  ctfnt*  on  the  tfitiflf 
of  the  railway  between  VjrLlparaiso  and  8antiii|!^o,  and  all 
othtjr  railways  belonging  to  the  i^tato.  (2,)  The  impor- 
tation duty  free  of  all  goi>ds  compri^nd  in  sectiooa  I,, 
IL,  and  IV.,  and  in  th«  jjp&Gial  ^roup  of  public  inat ruc- 
tion, (3 )  The  directing  commission  wiU  grant  40  dola* 
(about  £8)  for  pMsage  money  of  every  peraon  coming  in 
char^  of  machinery  for  the  exhibition.  Workmen 
aviulmg  themselves  of  thin  adv-autiigo  must  be  provided 
with  a  cortifieate  from  the  CblHan  o^jnsul  nt  the  port  of 
thtiLr  emharkatioa,  statinar  that  thr?y  cxproasly  tJiiim  for 
that  purpose*  The  Pucific  Steam  Nnvigattoa  Uumpany 
hftve  offered  a  reduction  of  25  per  oent.  of  freight  on 
goodd  intended  for  the  exhibition.  Exhihitord  of 
matihinory  in  motion  will  be  supplied  with  motive  power 
free  of  expense,  hut  muat  themaelTes  provide  any  apecial 
molars  that  U^ey  m^iy  req^uire.  Bteam  and  water  will  be 
provided  free  of  expense.  AH  articles  must  he  ticketed 
with  their  priceSi  but  thefie  may  he  a,lt«r«d  daring  thf> 
exhibition.  Tho  exhibition  will  be  opened  on  the  16th 
of  September,  and  closed  on  the  3Ut  of  December,  1873. 
Goods  belonging  to  sections  I.,  II.,  and  III.,  will  be 
received  on  deposit  in  the  exhibition  stores  from  the  I  at 
of  March  to  the  1 5th  of  August^  1875,  after  which  date 
no  artides  belonging  to  the  ah  ova  SFjctions  will  be 
received.  ArtitJes  belonging  to  sootion  IV.^  ft"d  tha 
special  groap,  &C.,  will  be  reoeired  up  to  the  2r5th  of 
AugoBt,  lS7o*  Jt^^AN  E.  Walkeb., 

Repreientative  of  Eagliah  ExhibitoTS, 
Santiago,  ChUU 


A  commisaion,  noimniited  by  the  Gcofi 
SociflCj    of   Paris,  and  crjoapoafld    uf   Adiuir»t    FJuriti*  dis 
L^nglo,  MM.  BeleiaB,  Charles  Crad,  H.  Fafry,  and  JnJei 


everyona  who  i*  wiUmg  to  turn  ta  ac^^unt,  In  the  jntsreit  of 
iciotjcftj  hia  atay  ^n  baard  ihtp,  point  out,  in  a  style  aufQ- 
dsntly  prpciift  and  elomantary  to  come  within  the  cofHQr#- 
bension  of  atl,  the  pHncipal  pointi  on  whiob  ebiervatirjas 
shrtuld  b«  made,  and  the  best  msthodi  to  be  adopted  for  o  il- 
leoting  itsaful  particolars. 
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COEEESPOlfDENCl. 


THE  PUBLIC  USUFRUCT  OF  PATENTS. 

Suti — litr*  BrfimwelF*  cxc^Heiit  pap«r«  and  the  din- 
cus^on  Dprjn  It,  mELj  be  <:onBidpred  to  hitTe  dieposed  of 
arguirn?T»t9  like  those  wbicb^  foHy  yeMf*  ^*  were  put  forth 
under  a  titln  a  nek  as  **  The  Poliey  of  Piracy  "  against 
the  reutelmtioii  of  demgus— ftrgmiDentfl  that  have 
b^n  uBbd  frDm  tiztie  to  time  iince,  to  thfi  nstonishm^nt 
of  ^anypersoDJi,  against  what  the  author  of  the  pBp&r 
well  describei  aa  *^th@  recognition  by  tho  Stat«  of 
property  i n  iti ven tioDB/ *  llavi n g  myself  repeatady  urged 
the  expodieiicy  of  protection »  for  prerefnting  lora  of 
mventionfl  that  would  otherwise  bo  kept  csOfOceaiBd,  I  can 
hare  no  fiiuUto  find  with  the  alinost  entire  omission  now 
of  notiee  of  the  hig^her  ground  iwhich  noight  be  taken 
by  dofendors  of  PfttPBl-law,  who  retain  Tiewg  of  morality 
rupptjstid  to  Tcguhite  the  conduct  of  indlvidiaaUp  and 
not  to  be  dii^rcgiirded  io  the  liehaTiour  of  the  aggre- 
gation cidlL-d  tht'  l^late.  Obvioufily  there  is  no  obligation, 
on  the  aim  pie  ucoro  of  momlity,  binding  or  urgrng  the 
State,  or  iudivldii*!,  to  the  piirt:hEise  of  riny  thing  whoro 
th^e  ifl  no  iiao  nsade  or  intended  to  be  made  of  the  Hrticlo, 
invention^  or  what  not.  There  can  b©  no  robbery 
without  snmethini?  taken.  But  it  ia  expedient  th»it 
ujiu&nct  of  inventions  should  peus  into  tho  hasda  of  the 
State,  and  it  is  the  daty  of  the  Htate^idmiMiitration  to 
make  tb^  beet  bargum  it  can  for  those  whom  it  reprc- 
senta.  The  adminiatr&tion  ahonld  take  into  account 
primaril)\  though  witbnut  injufltice^  not  the  inTentoT 
but  the  commynity.  Tha  latter  want  the  thing  in- 
vented, but  they  are  interested  in  rewarding  the  inventor 
solely  because  that  course  will  conduce  ti>  the  primary 
objei^t,  aa  well  as  to  the  detnonstration  of  the  inventive 
dpuit  in  tho  future*  The  usufruct  hclng  what  is  wanted, 
it  is  the  duty  of  the  adminiatration  to  pay  no  price  such 
&B  a  privilege  allowing  the  inventor  to  prevent  the  use 
of  hifl  invention.  The  bargain  should  be :  payment  to 
the  in vento retaking  the  form  of  the  privilege  inttnd^d 
by  the  present  syBtem  of  patents— and  perfect  realiaa* 
tton  of  the  advantages  of  the  invention  for  the  public 
bi^flSt.  Aa  to  the  latter  the  present  law  is  most  seriously 
defective. 

The  juatificttion  for  granting  a  pat<?nt  being  th^it 
ihefe  is  aoTBething  to  he  guined  in  retom  for  the  priee^ — 
whtoh  price  ia  th«  monopoly  ronf*?rred — the  pri^hahlllty 
ihould  alwEiys  be  eonsidered  i\a  great  that  the  inventor 
may  have  been  but  little  in  adviinou,  in  point  of  time, 
of  some  other  inventor,  and  that  each  invention  ia  very 
liable  to  be  soon  improved  tipoa  or  siipetfeded  \  whilst 
the  price  should  not  be  the  enabling  an  individual  to 
atop  the  puhlio  and  future  Inrenton  hum  using  the 
tiling. 

The  oflect  of  the  law  as  it  is  seems  to  have  been  not 
entirely  unrecognised;  but  I  fear  that  the  extent  of  the 
evil  referred  to  is  known  to  few»  It  is  the  main  object 
of  this  letter  tostato  fncls  within  my  observation*  During 
the  Exhibition  of  1S62  I  had  the  duty  of  supplying  to  a 
joumrtl,  with  which  I  was  than  connected,  a  carefully- 
oompiled  serioa  of  notices  of  the  stove-grates  and  kitcben- 
fltlgei  in  the  Exhibition.  Thougn  not  previously 
Igaofttat  of  fueh  contrivances,  I  was  surprised  at  the 
number  of  patented  inventions  that  tb«.^re  were-  Scarcely 
any  kitchen -range  was  without  several,  and  some  ranges 
had  five  or  six  ;  hut  it  was  seldom  that  the  same  patents 
were  uaed  by  different  mannfactnr^rs.  Wishing  to  know 
how  a  person  wanting  a  ran^,  the  best  tbtit  conld  be 
produced,  could  obtain  thiit  article,  I  called  the  attention 
of  this  and  that  manu^cturer's  agent  to  the  omission  in 
his  exhibit  of  ^t^iree  that  there  were  in  ranges  close  at 
hand.  The  range  manufactured  by  A<  B^  had  not  the 
patented  oven  and  flues  which,  looking  at  C.  D/s  range, 
sedmed  best ;  and  the  range  of  C\  D.  hifl.  not  the  patented 


latch  of  A,  B/tf  mnge.  The  reaieon  given  liyA#' 
agent  for  the  omipsion  in  his  rargf.  nai  by  Q^\ 
reprtisontative  for  the  lik<>,  was  ihit  Ihfi  fwilursw^ 
prop<?rty  of  the  other  lopwufiustiiJ^t  Moreovw,  it  m 
that,  acfded  to  any  obittirayflci  «ii  the  part  of  a  i 
there  whs  a  conceit  in  e«£lL  nmnnfiotiBfir  about  lU 
himself  to  his  own  patents.,  Thfi  fbdsif  may  %ij 
sidered  by  some  pei«ons  ea  erodittiMa  jtm^  in  the  is 
facturtr,  but  when  induli^od  in  It  ntly  ^ 
Puttnt'law  injurious  ratbtir  thiH  a«f%  • 
public,  wbo»  in  allowing  the  monopoly,  iiau  v*- 
object  but  the  ohtidning  the  b€St  form  oif  ZUtgl 
fair  price. 

There  cannot  be  a  douM  that,  nnleei  tUs 
affm'rs  he  remedied  by  an  amraidment  of  tbeUw, 
thtre  shall  be  compulsory  granting  of  li 
payment,   and  whereby  there  shall  bt^ 
people  to  demand  that  patents  gnmted  -Miii    r  i 
use  of  on  payment  for  the  article  embodying:  lb<*  onl 
StTongeet  poaaible  argument  will  be  placril  in  thi-  a 
of  those  who  wish  for  the  abolition  altofr' 
A  thing  patenttd  should  bo  whjit  the  ^ 

impliesj  open  to  the  public  use.     It  should  not  Id  \ 
"patent"  shut  away  from  that  use,  tmd  shut* 
the  application  along  with  other  fjatents,— 1 

Enw*- 

ff,  CtdvertotX'fli.rftH,  St.  Gw>rFe'*-»qa»r»,  ^.W^, 
17tri  Utocraber,  1974. 


PATENT-LAWis, 

Pm,— The  paper  read  by  Mr.  Brjunwell 
Society,   on  the    '*  Ext>edicucy    of    P»t!  nt* 
haustivtf  of  thiit  branth  of  the  subject 
recognised  by  those  en  gained  in   the 
directed  their  remarks  chieily  to  the 
patent  system.    The  **  merits  and  dem?  i 
laws  form  a  subject  for  consideration  qu  i  ' 

I  the  expediency  of  thesi^  laws,  and  Mr.  i'TXT^mt 
cised  a  wise  discretion   in   limiting  hiA  K^B 

j  *'  expedieney  view/*  though  ho  was  compeUeJliHI 
his  closing  remarks,  to  some  of  tho  reqriisitei  rf 

,  sirable  system.     Mr.  Bramwell  gave  mm^  imm 

,  it  was  not  expedient  to  introduce  tho  Amtricml 

I  of  examination,  and  in  thtse  views  I  cojii  ur.bd 
anxious  to  loam  what  system  of  admimNt:  '   ' 

I  recommend,  as  he  intimatea  he  has  de^ 
what  constitutes  a  good  system.  1  m^ 
Bramwell  he  invited  by  the   Society 

!  pnper    upon  patent  systpma.     The  im  ' 

a  paper,  and  the  discussion  it  is  sure  toolki^itfn 
legislation  would  be  most  bencQcinl.  I  tin  ^B^J 
formed  that  an  attempt  will  be  made  r  ^  t 
amend  the  patent  system,  and  there  1- 
little  understood  by  legislators.  The  cLjv.  -«.>,, 
English  patent  system  is  the  absence  of  the  ID 
that  has  always  characterised  the  Amerieanpi 
ktion,  to  which  the  wonderful  results  oftAf 
system  are  attributable.  Whatever  mode  of 
tration  may  be  ftdopt4>d,  "justice  to  in  ventolin' 
than  *'  expediency/'  must  bo  the  cardinal  prindpll 
legislation  nn  patents, 

Theae  views  were   regarded   by  Mr,   Br»ia« 
*'  aentimentftl,"  but  the  learned  ehairmart,  Mr.  Bl| 

iiif 


Q.C.,  stated  that  the  inventor^s  right  to  his 
was  even  more  perfect  than  tho  right  tomostotiltf 
of  property.  In  conaidiring  the  **  c^rodiency  "  rfl 
laws  there  is  dimger  that  legislators  will  not  ^ 
weight  to  the  rights  of  invention  ;  and  they  snfll 
reminded  that  the  title  to  patent^  as  well  iia  ottj 
porty*  r^sts  on  a  higher  and  more  stable  fciimdtiW 
*'  expediency."  A  patent  system  juit  to  invffrtrt 
hardly  fail  to  be  expedient  to  the  natiim.  The  j 
above'  expressed  in  regard  to  the  Ameriran  i 
system  is  founded  upofi  a  long  and  intimate  ai 
with  the  working  of  that  system-  The  ir*— 
strict  examination*  with  power  to  tbe 
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lai 


lid  haiilf  l*il  to  b*  detrimtnUl  alike  to  the 

fini^totttd  ttie  jpuMie.    This  lyttdm  bsi 

ricft  midef  tbo  moft  IsTonzable  dncum* 

,  Hud  the  moat  we  can  aa^  is  that  It 

oaMlx^tii ;  while  in  Pnuaia  it  htis  been 

I  krourmMe  conditio tis,  &ntl  baa  nulll^ed 

Il««»  tthmh  i«  a,  reeult  we  may  ftLirly  an  tic  i- 

inlfixlti£ti<^Q  iato  this  country.     The  asatmi- 

iteoi  iyaifliDa  of  «11  nations  li  most 

r  TBipect,  bnt  we  cannot  aSbrd  to  mtro- 

ihj  udopting  the  Ameri(?an  eysiemi  as 

I  bjr  mmj  reformon.     Let  ub  have  more  public 

I  lo  fivpcre  the  way  for  the  promked  l^gis- 


,  U7t. 


41?  BBrBGES  FOR  SAyiXG  LIFE. 

t  ^QBOl  nteia  from  addresozng  yon  on  the 

111  mi  te^ffgested  by  the  recent  foundering 

''kirn  in  the  Oi&y  of  Biacay,  and  of  the  a&d  lot^s 

lOiptain,  cffieere,  fieamon,  and  scienmic  mcin 

D  in  the  ill'iateii  vetteL 

Lwiilin^  i«  sot  loT  pertonal  botisflti  o?  to 

^p  tho  inYontion  known  and  patented  m 

■  *i  Life-boat  Bridge^''  which  hai  been 
Itj,  the  pnblio,  and  Tarioua  ecientifio 

)  yeara  paat,  but  in  the  hope  that  it  may 

^  in  my  opinion  the  only  efficient  plan 

•M  of  emargency,  aach  aa  the  BirA'm' 

Bid  anmberleis  other,  endiui^  with  the 

{§  flow  BO  painfuJIy  before  the  public- 

I  Open  to  be  adopted  by  any  and  every  one. 

t«t  «tato  with  much  B^itiefaction  tbat  the 

Asltninilty  have  decided  to   udopt  it  for 

upt,  i4id  I  have  recently  recflivod  an  order 

li  £Aroa^#i,  now  being  lengthened  at  Liver* 

icf  my  U/e^boat  bndgea  and  boats, 

1»  of  the  indention  u  feimdad,  ^raU  upon 

tfiarrying  and  launching  lai^  and  heavy 

*^Hii  holding  fr%>in  ISO  to  20€  men^  they 

It  the  ship,  TvsiiDg  on  launching  way  a, 

r  end  by  upright  ahorea,  vrhich  can  be 

rH  a  moment's  notioeT  the  boat  being  im- 

hdked  vqIo  the  eea,  from  eLlber  aide  of  the 

I  a  hawMT  attached,  can  he  veered  under 

■  {ii  the  ahipt  where  iha  would  ride  in 
^amd  for  uae. 
k  of  tho  life-bodt  hridge  wna  the  so  oon- 

U  nit  that  il  might  float  o£t  in  oaae  of  the 
bat  thia    plan  wai   open   to    the 
of   its  being  -entanjled  in    the 
down  by  the  ehip.      Upon  further 
I  lOaa  roalurim  IttJoLf  into  the  oonTertIng 
tl&a  Uimching  ways,  upon  whieh  wai 
ton  Lamb  and  White's  prineiple,  which 
1  ffiitn  any  Imigbt  ^f  aide,  aa  she  would 
if  cf  any  water  she  might  ahip,  by 
,  fitted  for  the  expre^  purposrj. 
be  moit  luociufully  appUud  In 
,  u  well  troop^ihipe,  aa  two  or 
I  Mtfioa  can  be  fitted  according  to  the 
kcanied  onboafd* 
Jib*  m«iiia  of  Ibis  partbidar  invantion  for 
^  tt  Mi,  I  do  not  nndertmie  otharti  nor  the 
in  iarita*  thc»£t  boing  neceasary  for  the 


of  the  practieabiUtr  of  my 

of  bringing  it  beforo  the 

ihtti  it  may  ha  largely  adopted  were 

Ivf  ntTTing  Urc»-lK>&t§  hanguag  in  davita 
I  expoecd  to  th^i  wm^  mngt  bo  obviotiSj 
yfcitwot^ji  WB  dmly  read  of  in  the  public 
I  Aifi  hm^  tb^  boati. 


While  on  the  anhjeet  I  oannot  help  mentioning 
Ciiptain  Hurit's  Life  Eaftei  which  ave  lashed  to  the 
bulwarka,  outside  the  ehipi  ready  to  be  cut  away  at  & 
Euoment's  notice.  Theae  are  a  valuable  addition  to  thjQ 
ship's  lifa* boats  in  any  fornix  and  howeTer  eairied.— 
1  am^  ^c.,  JoHx  White. 


MOTES    ON    BOOKS. 


Scientito  London.     By   B.  H.  Becker.   (M.  S,  Kiit^ 

and  6t>.) 

In  this  volume  Mr^  Beeker  haa  given  a  popular  account 
of  the  various  atirtntilic  Bociotiea  and  inatitutiom  of 
London.  Those  intJuded  are: — The  Eoyal  Hoeietyp 
the  Moyal  Institution,  the  Society  of  Arts,  the  Institu- 
tion of  Civil  Engint^ers,  the  Chemical  S^ocietyj  the  De- 
partment of  iScienco  and  Art,  the  London  Inatitationf 
the  Birkbeck  Institute,  the  Grouham  Locturea^the  Society 
of  Telegraph  Engineen,  the  Museum  of  Prafiticfll 
Geology,  the  British  Aaaooiation,  tho  Stattatical  SadetaTt 
and  the  Eoyal  Geographical  I^QtiQiy ;  fourteen  in  aU, 
In  each  caao  a  brief  sketch  of  the  foundiitbn  and  origin, 
of  the  infltitntioQ,  as  well  aa  of  ite  present  condition^  is 
given,  axid  the  intention  of  the  book  is,  n^  its  author 
at^tesi  to  provide  mBmbera  of  otir  various  societies  with 
some  information  nbout  the  history  of  that  one  to  which 
they  belong,  and  ite  etanding  among  the  rest  The 
chapter  devoted  to  the  Society  of  Aria,  aflar  narrating 
the  circumatancefl  connected  with  the  founJafcion  of  the 
Sociefy,  goet  im  to  deaoribe  some  of  the  varied  and  nu- 
morotii  undeitetkiiip  with  which  it  was  connected  in 
the  early  pericida  of  its  history.  Ite  aseociation  with  tile 
first  Exhibition  scheme  is,  of  course,  noticed  at  WOmB 
length,  and  ita  present  action  h  luat  <>f  sH  described* 
Without  in  nny  way  oomtnittitig  tbU  JonrNal  to  an  en- 
dorsement of  Mr*  Becker's  views,  it  mny  fairly  bo  said 
that  his  book  gives  a  very  kinily  and  sufficiently  aocurate 
account  of  the  different  injititutions  he  criticises,  Inns^ 
much  aa  the  whtile  spooe  at  hia  disposal  only  amounts  to 
340  small  octavo  pageOf  minute  detaO  or  lengthooed  his- 
torical narrative  in  each  separate  caaa  would  be  im- 
possible.   

Plants,  theij  Hatnral  Orowtb  and  Ornamental  Treat- 
ment. By  F.  E.  ntilme,  F,L.S.,  Jto*  (Marcut 
Wiitri  and  Op.) 

The  object  of  thia  book  la  to  offer  to  the  omamenfeist 
a  guide  in  his  treatment  of  those  natuial  forma  which 
form  the  chief  subject  matter  of  his  labour.  The 
principal  part  of  the  work  consists  of  platoa,  illustrating 
the  vartoas  plants  describod  in  their  natural  fcirme,  and 
giving,  in  many  instances,  ejiAmples  of  the  conventional 
treatment  they  have  undergone,  when  transforred  to 
the  flat  jjurfdce  of  the  decorator.  Of  these  plates 
there  arc  forty-fom-,  all  printed  in  the  natural  coljiiiirs. 
To  oacb  plate  13  appended  a  short  deacriptivo  article^ 
deaUng  with  the  flowers  and  leaves  in  regard  to  thel^ 
artistic  capabilities. 

Hiit«ry  and  Fraetio*  of  the  Fine  Arts.    By  W,  B. 
8oott.    (Longmans,  Green,  and  Co-) 

Mr.  Scott'i  "  Half-boor  Lecture*  on  the  ffistory  and 

Practice  of  the  Fine  and  Ornamental  Arts  **  is  now  re» 
published  in  a  third  edition.  In  a  aenes  of  nineteon 
short  chapters  or  lectnrei,  tho  author  traces  the  me^and 
progress  of  the  various  departments.  In  the  first  thir- 
teen ehapten  decorpttive  and  ornamental  art  is  mainly 
conj*idtjrid.  Then  fjlliiw  tbr»e  chapters  oj  the  Ma^ry 
and  on  tho  various  m*ithoda  of  paintmg.  The  last  throo 
I  are  devoted  to  explanatioi^  of  general  terms  in  art^ 
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Sua  &&d  E*rtk  at  lir«ftt  Forofti  is  Cli«mlitrj.    By 
Thomas  W.  HiUl,  M.D.    (Trubaor  ftad  Co.) 

Dr.  Hall  appears  to  with  to  reaolTe  all  chemiatrj^  into 
the  action  of  neat.  He  regaidi  the  ioa  '*  ai  oiir  blgh^ 
chemiat,"  and  the  earth  as  a  yaat  niid  iMttre  cbemicil, 
ftndaaptTM  to  found  %n  entirely  new  chemical  philosophy, 
I  iKlied  on  certain  peculiar  views  of  the  funetionfi  of  solar 
he&t  in  ltd  relatione  to  mattar.  By  meani  of  thi»  philo- 
iophj  he  undertakes  the  explanation  *'of  Ghcmical 
amiuty  and  attraction  of  the  eletaentary  forma  of  chatni- 
ealft,  of  the  causes,  nature,  and  retulta  of  comhinationa, 
c*f  oombuatien.  and  of  decompoiitioT),  and  nlao  of  many 
of  the  phenomF  iL:i  of  the  |pUTanic  biitt^r^  and  of  ©lee- 
iridty/'  lit.ad.s-a  who  wish  to  study  thu  new  theory 
Kniift  be  r^^lL-ried  to  the  tceatiie  itaelf^ 


QENEBAL    VOTES. 


FroduotiOQ  of  Champagne  m  France,— Tbo  Chamber 
of  Comiiiaree  af  Eb«irTie  hi^a  lately  publiabed  tbe  follnfflng 
pariit^ulu-a  relative  to  thcr  prorlucCiQU  of  tbia  win  a  In  tha  de- 
w tmfQt  of  the  Mani»,  where  16,0 OO  hoaiM.Tm  of  viupyarda 
X4QJS5  Aont)  aro  cTiltivnted  for  Ihal  purpnae,  of  wbicb  2. 460 
BieiUrM  are  flitQAtifd  m  the  district  gf  Vetry-le-Fmnrirta  ; 
6S6  heat  area  in  that  q|  CTiaIouh  ;  700  in  that  of  S^mtd  Mane- 
honld  ;  T^Sti  m  that  of  Ehainis ;  and  &M7  in  the  EpamAy 
dtalrictj  whare  the  floett  qtiAlities  of  cbampipie  aro  ^rown, 
Tbe  va1uf>  of  tbia  win^t  prcniue*  d  rinanally  in  tbeM  dja- 
triotj»  #ifw< rdB  tiU,0OO,O00  frajna  (I4  million  atiirling).  During 
Iha  laat  thirty  yeara,  the  valua  of  theae  viniyafds  has  itx- 
t!r«ued  fourfold. 

Exhibition  of  Agricultural  Mao1iin«a  and  Imple- 
n«lita  at  Paris  in  1876.— On  tho  request  of  a  Ijirga 
Bumbcr  ijf  aiiUiufactnrer«f  tbc  Fri^ncb  Minister  of  ^Sf^- 
cnlture  and  CoinntercB  huR  doddtd  that  an  oxhibiilun  of 
aifneulturnl  inipIj^meDta  and  macUiaea  nbnl]  be  b«Id  ja 
connection  with  tbv  ^fUeral  a  bow  of  fat  beaata,  poultry 
both  ll>e  and  dead,  oereala  and  tfioin  for  seed,  kc,  which 
will  take  plact  at  tbe  PataEs  de  risduatrio  on  tbe  25 lb  of 
next  mniitb*  Fomia  of  appKeation  for  apace  tOJiy  bo 
obtained  at  the  office,  60,  Boo  Saint- Dommjqiie,  or  will 
be  lenC  to  tboaa  who  apply  fer  them  at  th«  giflee  of  Ibe 
Miojiter  of  Agrioultnre  iLud  Qommarce. 

Grssbam  Lectures. — The  Mercers'  Company  have 
ffivctt  n^ftice  that  in  ibq  upproarhlug  Hilary  Term  tbe 
iMUlurea  founded  by  Sir  Tboiofta  Cfrsubam  will  bi*  rrnd  to 
the  public  jfratuitou&ly  in  (he  theatre  of  Gjewham  CoU^^ffl, 
Baainffball-fitref^t,  in  the  fuUowJnir  order :— As tiunomy  (ttitt 
Kev.  Joeoph  Full  en),  January  llth,  12tb,  and  13th  ;  Phyaic 
(Dr.  S^ro^a  Thomppon),  14th.  and  lath;  Rhiitorifi  (lle%\ 
Charlton  Lane),  lath,  aad  IStb ;  Geometry  (tbe  Dean  f*f 
Mmch^t^T),  Itirh  tind  20rb ;  Divinity  (tbe  Kev.  J*  W. 
ButjcoqJp  21«t,  23nd,  nod  23rd  ;  Law  (Dr.  J.  T.  Abdy),  2.5tb, 
20lh,  and  27rb ;  Muaio  (Dr.  Henry  Wylde),  January 
2Rtlj  and  29r!j^  and  February  lat.  Each  IPClurH,  with  tbe 
fXc«pt;on  of  tbnie  an  Muiic,  ia  dt-liirert'd,  accord  in|r  to  Ihe 
will  of  tha  fouoder,  fimt  of  nil  m  Latin  at  aix  o'clock  in  the 
etrrniuf,  and  afterward  it  in  Kugliih  at  aefen  o'clo<3k.  Tbe 
muKic  lectures  be^n  at  aeven, 

Indlftn  Coal  Field*.— Tho  conl-fieldi  of  lodia  may 
ha  divided  into  fnur  i^raapa  :^1.  Tboae  of  Bengal,  iududinp 
'  tbo  coali  of  the  RnjnmbaJ  Hills  and  tboae  of  tht^  vtXlvy  trf 
the  Damudo.  %  Tb(*#e  of  Rowsb,  SirgTijaj  Bilnflpur, 
Chutis,  jflaspiir,  and  the  tributary  roebulii  of  Oriaaa.  3. 
Those  of  the  Nerhudda  Talley  and  the  hilla  to  the  aouth  of 
it.  4.  Those  of  Cbauda  and  tbe  Godarery.  The  principal 
fi«ld  ii  that  of  Eaniganjp  beginning  about  120  mil &b  north- 
weat  of  Calcutta  and  eztendinif  northward  about  18  toiles. 
This  lield  auppliea  about  half  a  million  tona  a  year>  ten 
time*  the  yield  of  alt  the  other  fielda  put  together.  The 
seam  a  wbicb  are  min^d  vary  fn  tbiekaeta  from  4|  feet  to  SS 
feet  and  are  indii^idunlly  variable.  Eighteen  diitinct.  coal- 
'beari ng  sreaa  are  enumerated  in  tbe  eovoral  proupa*  In  all 
the  baiinn  tbe  eoala  art!  niontly  4:7r}^{*putrmiDd  in  one  bed  of 
great  tbickneM,  cynniatiug  i>f  altemationa  of  coal  and  absle, 
and  the  bed*  thin  out  rapidly  to  the  want.  In  tbe  Eaniganj 
field,  where  the  famistttiu  sttnini  its  maximuia  ibicknesa, 


the  upper  group  ia  5,000  leet  Ihidt,  Ibe  lower  ! . 
cncb  ooutaiuing  aeveral   aeame  of  4,3oal.     Tui  the  ^ 
upptif  group  in  replaced  by  nxk*  cont&Lning  Uu  ootlf  1 
tbii  lower  diminiAhea  greatly  in  tLickneu. 


NOTICES. 


aiTBfiCBipnovs. 

The    Christmas   iubscriptlona    art    dv 

akotild    be  forwiirded    by  cheque  or  Po 
order,  crossed   *'  Coutts  and  Co*,**  and  ma 
able  to  Mx»  Samuoi  Tbomaa  B^Tenpori, 
officer. 

THB  UBBAEY, 

The  follomng  wotIm  hare  been  preaenti 
Library : — 

The  Church  Builder  foi- 1874.    Pte^eated  by  tie! 
UsherB,  ilessrs,  Kiviogtons. 

A  Tract  on  JtosLcai  Sbitice,  by  Joha  Cwtmm 
sen  ted  bv  the  Author, 

Wave"  Lines,  by  Dr*  J*  Colli*  Browne.  Pr 
the  Author. 

lleaeorches  on  the  Atomic  Weight  of  * 
Willtntti  Crookes,  F.R,S. 

De  Wereld-tentoonstelling  to  Wocnen,  by  J.j 
Campo.  I 

Report  by  Dr,  M.  C-  Cooke  ontbeOums^Raiii 
re&inii,  and  Resitioua  Producta  in  tbu  India  MuT 
produced  in  India. 

Bt-itisticB  of  the  Colony  of  Victoria  for  B73- 
Report — and  tbe  lioport  of  the  Minister  « 
Instruction.     Presented  by  tbe  AK^n.l- trcnei 

Du  principe  eseontiel  de  rHarmonie,  par  i 
Marcb&nd.    Pnasented  by  the  Auitbor. 

Report  of  tbe  Commissioner  of  Edticay^ftJ 
ington,  U.S.)  for  the  year  187S. 


SCIEITTIFIC  MEETINGft  FOR  THE  EH81] 


HoJf.  ...loitltiite  of  Entireynr*,  13,  Orfat  Oeoi 

pm.    Mr,  J. It.  Koftilya, '' Tnc  Laa^lhwd  i 
Uiit-fltian" 
Eotflinolojjical,  II,  Bedffljd-row,  W.C..  T pm^ 
British  ArcldTectfl,  9,  Contlutt-iCrrot.  W,,  B  p.tf 
Mfrtlical,  It,  Chaofio^-atrect,  W.,  S  p  m. 
Yi'-'toHa  lostituLr^  8.  Adelpbi -terrace,  W.tX.BI 
J.  K.  Httwiird,  *■  Tli«  Ei^rly  Dawn  of  QLvT 
siil«r«d  if*  tbe  Uj^bt  of  Smptiir^." 
L&tidou  Iii!-titutiun,  Fiimburir-cinfia,  E  C,  Sp,< 
Ttsa.  H..BflT«.l  liifititution^  J.Lbema*le-strnst,  W.,  H  pd 
(tlftiifttoiiii   on  **  Tlje  Vultaiq  Batter;.     The  J 
tbe  Battery  iu  it"  various  Forma/*     f  JuTcmlt 
Patiiolnffieal,  63,  Bemeie-stree^  OifoM^strBtt,! 

Anuuai  MeetdDg.         _     ^  ™    ^^ 

Biblical  AltiheeologTt  9»  CundaiUftreet,  W.,  ^  I 

^oolofflxAl*  lli  HanuV(ir-*^u&r«,  W,,  »i  p.m.       < 

BoitJptora  of  Engl^md.  7.  Oom'fr-«tT*<?t,  ^*^^tj[| 

Wed.  ...SOCraTT  OF  ARTS.  John-etwcL  AdoJphl»  WJ 

Profe»M»r  Madeoi  on  tbi>  "  Food  and  WofE  fl" 
I  Hortxc/'     ^JufeoileLectut*,) 

I  Micj«K?epiral.  ffm^'ji  College.  W.C,  S  p,m. 

Obatetnoil,  &3.  a^mgis-ftr^et,  Oxfoid*et»iA, ' 
Afuaual  Meeting, 
TmTjB..,.Soyslt  Builington  Houjft,  W..  Si  p  m. 

Leodun  lastitutiflii,  PijajburT^eixcua,  KG. 7 pJ 
Boj-al  lastitutios,   Albeniarle-^trfet*  W,  «  f 
Qladj^toae  on  "  This  Vqltnic  Battery,      EU 
Ac.''     (Jannik  Lcrtura.] 
FBi.......Bojal  lajtatutiou,  Albemarle-atnset,  W*,  B  p.i 

MeetLoffk  ^  pm. 
Aj!trouomi'?a!,  BnrUnytaa  Heuae.  W.C.,  3  p.m«  J 


Qu«k«tt  Club,  UniTeraity  0«lla(Eft»  W.C. 
Clinical.  fiS,  BenierB*«treet,  W. ,  84  p  m. 
literary  ftod  Artistic.  7*  Gower-4tn*t^  ^ 
8AT...,,^1ia7al  Inatitution*  AlbBiii*rle-«tiit*l,    ** 

aiadateae  00    **The  VelUw  ™-* 

TeleffTAph,^'    [Jnte&at " 


8pj 
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PEOCEEDIBOS    OF    THE    SOCIETY. 


CAK701  LXCXUBIS. 

iCattDcil  littvtt  imBned  a  resolution  to  tbo 

)bit  Ml  tlieir  opuuon  it  ia  deairaljje  that  tho 

pUdorcs  Frogrftimue  be  from  time  to  time, 

I  WAf  b©  found  practicable,  arranged  to 

'^  iiclk€me  of  the  S€)ciety*B  Technolog-ical 

I  ftud  that  £!t«pi  bo  taken  for  gettiiig^ 

)  publkhed  in  a  special  form  aa  guide 


CUrXOB  LECXTJBEB. 

lure  of  tho  course  of  Cantor  Lecturca 
1,  it«  Action  iind  its  TJees/*  by  BlKjA- 
LsoN,  M.D„  F.E.S.,  F,E.C.P.,  WM 
[  fti  Hoaday,  December  14th,  1S74,  aa 

Lmctvmm  II* 

%ik»m\h%  of  »  hundred  years  ago  yoa  could 

^ « ip«cimeii  of  npirit  of  win©  or  alcohol,  nod 

'lid  Htm  of  whjil  it  wa«coiii|io«ed|  ho  would 

tUt  il  was  thff  elemtat  of  water  combined 

fir*.  Us  which  elemealary  fire  ha  would 

of  f|lilt»giilrj(t),  a  jmme  derived  from  a 

•Kgtiifjtiig  to  horn  or  Inflame,     Ho  would 

liU  bodica  thiit  tiirofid  were  phlrjgi^ticatod, 

*!•  UiAt  would  noE  bum  were  dephlo^sti- 

Ittlbvtaiifie  thut  wrj   left  behind  wad,  he 

ly  idd*  the  element  with  which  tho  element 

pfvrl^itijy  hoea  combing.     Were  you  to 

m%  h^  derired  thi«  knowledge,  ho  would 

Uw  gf-ateat  chemist  who  had  ever  lived 

'kwge  Em<?«t  Stahl,  l*rofeMor  of  Medi- 

ly*  Miii  ChrTiibtry  in  tho   Umveraity  of 

•ddied  iti  BerljD,  whither  h©  hud  gone  to 

to  tht  Kuog^  <ii  Priiifiiftr— forty  yeora  ago.*' 

ttalaloohol  WM  elementary  water  combined 

^m  inci«nt  chemist  wouid  probably 

•spwiBBc-nt  :-^ne  would  placo  ft  portion  of 

"-p,  wvfjd  aet  fire  to  tho  spirit,  and  would 

Tf  n  trljifta  vefiiel,  shaped  almost  like  a 

>!'  ne  woald  call  m  cucurbit,  into 

*'  'h«  flame  to  aaeend^     He  would 

tne  glan  Tefiaal  a  vapour,  derired 

ittid,  £oraiad  and  coadensed,  aa  you 

'    fir^i^n^mg  now.     Collectiog  this 

I  ihat  it  waawatur,  which 


watair  h«  could  prove  to  be  nothing  eke  hut  on<)  indin* 
sible  thmg,  therefore  an  element.     Thuii  his  demonetrai*J 
tion  would  be  complete.    The  elomentr  while  it  exiBtaM 
as  apLritr  yielded  fire  on  borniag;  it  was  fire  water.   The 
fire  waa  condenaed  with  the  water ;  nothiog  could  be 
plaioorf  aacording  to  hii  light  of  science* 

If  you  had  inquired  of  the  chemiat  whether  ho  had 
any  symbol  by  which  to  denote  ekmi^ntury  water  or 
spirit  he  would  give  you,  aa  a  iymbol  for  winter,  a  sign 
BOmelhing  like  the  letter  V*  with  two  wavy  lines 
following  the  letters  ;  and  for  eplnt  of  wiue,  a  sien  like 
the  letU'r  V  with  the  letter  S  in  the  centre,  aa  I  put  it 
on  the  black  board ;  and  if  once  more  you  questioned 
him  as  to  whether  hia  laboratory  contained  foiy  similar 
chemical  substance  he  w»idd  answer— none*  Spirit  of 
win©  fltood  by  itself,  a  pure  substance,  powesaing  singlfrJ 
and  special  virtues.  1 

If,  paasi^  over  the  interveniiif?  hundred  year*,  yen 
aaked  the  chemist  of  to-day,  **  \Vhiit  is  alcohol  f  ho 
woold  tell  you  that  it  waa  an  organic  radical  called  ethyl, 
combined  with  the  elfjini^nta  of  water.  He  would  explain 
that  water  waa  no  longer  considered  to  be  an  element, 
but  to  be  compost  of  two  elements,  called  hydrogea  and 
oxygen,  two  etiuivalenta  of  hydrogen  hotng  combined  in 
it  ^nth  one  equivalent  of  oxygen.  He  would  inform  you 
Umt  the  radical  he  had  called  ethyl  was  a  compound  of 
carbon  and  hydrogen,  and  he  wotud  add  that  thta  radical 
in  alcohol  took  the  placo  of  one  of  the  e<|uivalenta  of 
hydrogen  of  water.  Ho  thereupon  would  give  you  a 
symbol  for  water  and  alcohol,  but  symbols  of  a  very 
different  kind  to  thoae  presented  by  hisloarned  predecesfior. 
He  would  expresa  the  names  of  the  elements  composing 
the  water  and  spirit  by  the  first  letters  of  their  munes,  and 
add  their  equivalents,  or  parta,  by  figures  attached  to  the 
lettera.  Thus  his  symbol  for  water  would  bo  H^O  ;  for 
the  ladical  ethyl,  CaH. ;  and  for  alcohol  (C-H^jMO  or 
C,H,0. 

Were  yen  interested  about  the  theory  of  phlo- 
giston, invented  by  the  illuatrious  Qoorge  Emeat  Stahl, 
your  modem  guide  wduM  instimet  you  that  the  theory 
bad  long  since  been  diacanlAd,  and  that  towards  tbd-ij 
latter  part  of  the  htat  century  tho  vei^^  books  of  its  dii^ 
coverer  had  been  bumtid  in  dcriaton  hy  a  priettttS  of  ^ 
Bci^nco  in  ooe  of  the  temples  of  acience  in  Fiiris.  Then 
throegh  what  a  wonder  I:  ul  history  of  dist'overy  during 
the  hundred  years  he  would,  if  he  liked,  Ictid  you^  Into 
this  cocuxhit  in  which  I  burned  the  alcohol,  and  which 
you  will  obserre  I  closed  by  placing  it  with  ita  moiith 
downwards  upon  the  table,  ho  would  poor  clear  lime 
water  as  I  do  now  ;  h«  would  shako  the  water  round  the 
sides  of  the  cucurbit  and  scp,  as  be  did  it^  the  water 
would  become  milky  white*  This  phenomenon  he  would 
indicate  wua  duo  to  the  presence  of  a  gss  which  the  old 
cbomiat  had  actually  collected  but  had  overlooked.  That 
gaa  is  ciirbonic  acid.  It,  na  well  aa  the  water,  was  the 
p^rcKlut-t  cf  the  combustion  of  the  Bpirjt,  and  it  now,  In 
combination  with  the  lime  water,  has  united  with  the 
lime,  forming  carbonate  of  lime  or  chalk.  Following 
the  histery  of  thia  gae,  called  once  fixed  eu-,  because  it 
could  thua  be  fix^^d  by  lime  and  other  substances,  J 
he  would  show  how  it  had  hewr  pro-rad  to  cooaiat  of  I 
carbon  and  oxygen  ;  how  it  is  given  off  from  the  burning  * 
of  bodies  containing  oarbon  ;  and  how  a  French  chemist 
of  the  last  century,  named  Lavoisier,  traced  out  bj 
analysis  how,  in  fermuntation,  the  juice  of  grapes  j» 
changed  from  heio^  awcet  and  full  of  sugar  into  a 
vinous  liquor,  which  no  longer  conteincd  any  sugar, 
the  inflammable  liquor  known  a^  spirit  of  wine. 
Tht^nee  it  would  bo  shown  that  the  same  iUuatrioua 
chemist  I  making  an  analysis  of  sugar  and  atudying 
tho  efi'ecta  of  yeast  in  causing  fermentation  of  sugar, 
collected  and  wdghsd  the  elements  produced,  de- 
term  intd  the  oleinentary  oompoaition  of^  spirit  as  con- 
sisting of  c^rbon>  hydrogen,  and  ez^gen,  tnd  &om 
his  research  announced  the  new  principle  in  che^ 
miatry,  that  in  all  the  operations  in  art  and  nature 
nothing  is  created ;  that  an  equal  quantity  of  matte  ^^ 


exiita  bfith  before  and  nfter  the  expetjment ;  tijat  the 
LquAUty  and  quantity  of  the  ekmeati  remain  precisely 
sHise ;  thAl  nothing'  takes  jjlice  beyond  chaagei 
modiScatioiia  in  the*  combinstioos  of  the  de- 
nts; Rnd  thnt  in  ewiy  chetnioal  ©rptriment 
^xact  equality  mmt  be  supposed  between 
©lementi  <lf  th«f  body  examined,  tiknd  Ihose  of  the 
iucts  of  ita  aroUyais.  Finally,  on  this  head,  he  wotUd 
_  ste  the  theorT  of  Lavoisier,  that  mmt  consisti  of 
P«lcohol  combined  with  carbonic  acid,  and  that  the  ©Sects 
0f  Tinou»  fermentation  npon  engar  sr©  rflducod  to  tlve 
mere  aepapatioft  of  thtj  elemesiti  of  sugar  into  two  por- 
tioQA ;  one  portion  oxygenated  at  the  expense  of  the 
«ther,  so  as  to  larm  t»rbonic  acid ;  the  other  disoxy' 
genated  to  form  akohol,  80  that  were  it  poMiblo  to 
reunite  alcohol  and  carbonic  add  the  product  wo  aid  bo 
sugtir.  Bringing  you  down  to  a  later  period,  the 
modern  chemist  wonld  describe  a  theory  current  about 
between  thirty  and  forty  years  ngo  that  alcohol  is  a.  com- 
pound of  oleSant  gas  and  watet,  and  that  in  a  state  of 
vapour  It  consists  of  eqn;d  volumes  of  these*  Or,  again, 
tifcjit  it  was  a  hydrate  of  ether;  or,  again,  according  to  a 
itill  kter  tiow,  that  it  was  a,  h]?dratod  oxyde  of  ethyL 
Thai  he  would  bring  you  to  the  latest  theory  ai  to  com- 
position which  I  hive  already  supplied. 

Lftatly^  if  for  th»i)  Bak[>  of  fnrther  comparison  yon  asked 
th©  chemiit  of  to-dny  whether  alcohol  had  any  ally  or 
congener^  he  would  Veply,  many-  He  would  give  yon, 
for  instance^  this  ipiril /which  ho  wonld  call  methylic 
aJcohol,  and  which  he?  would  tell  you  was  got  aho  by 
distillation,  only  thtit  the  distillation  was  dry,  and  that 
the  substance  diftilled  wpia  wocmI:  or  h«  would  give 
you  thia  spccimin^  which  he  would  oaU  amylie  alcohol, 
and  which  h^  would  tell  you  waa  got  by  distill ation^  not 
of  wood,  but  of  potato.  Again  he  would  show  you  other 
■pectmens,  to  which  he  would  give  different  names  m 
iodicnted  in  the  following  table  ;— 

Tablb  1. — Alcohol*, 

Ekomiary  comiK^tltloci. 
Methylic  Protylic  (wood  spirit)  ....  I' 
Ethylic  Deutylic.  ( common  alcohol. .  C, 

Fropvllo  Trilylio    » , C, 

Butylic  Tetrylic .**.,•.,  C^ 

Amylic    Pentylic    (poUto  apmt,  I    p 

fuiiloil) I   ""* 

Hcxylic   .  i .....»..,  * »,».».«  C« 

Hextylio  CEnanthlo  C, 

Octyiic....... .,.,.  C, 


Tjlblx  IL — ^EADicAM  or  Alcohow. 


Becatylic . 


c., 


HO 
HO 
HO 
HO 

H,» 

HO 

HO 
HO 
HO 

Hn 

HO 

H»     Methyl 

H^     ......  Ethyl 

H,     Propyl 

H Butyl 

H,.   Arnyl 

H,.   U*jxyl 

H,^  ,...»  Heptyl 

H,,   Ocrtyl 

Cjo  Hat   Becatyl 


ComposlnoD. 
C       " 

Li 

I 


Cetyl 


Kulyl 


Ktwc 

Ptdyfi 

Dfutyli 

Tettyll 

Penl  ' 
Hi 

HepI 
Octyl 


epm 


In  tho  first  of  these  rmdi<^H  methyl,  you 
that  the  radical  is  compost  of  one  of  carbon 
of  hydrogen.      Tho  radital  ethyl  cf   two  0 
and  fiTe   of  hydrogen.     The  radical  propyl      _ 
of  carbon  lyid  seven  of  hydrogen,  and  so  oa,  im 
crease  in  the  equiTaknta  of  tb«  elements  b«n| 
a  given  rule  in  the  whole  aeries,  the  carbon  intf« 
one,  and    the    hydrogen    two    with  each  pro| 
atep.     So,  aa  tho  alcohols  progressifely  ch«gi 
the  firat  of  tJie  series*  the  methylic,  they  pj* 
in  carbon  and  hydrogen,  and  proportionately,  U 
grow  heaTier,  less  soluble,  and  less  Tolatile. 

A  very  timple  experiment  siiffic^a  to  show 
crease  of  carbon  in  these  aeries.  If  I  take  a  piitf 
cotton  wool,  place  it  in  a  glaaa  cup,  pour  upon  itil 
mcthylio  alcohol  (in  which  alcohol  yon  will  noh«  B 
ths  table  there  is  the  amallest  amount  of  c.utijt;! 
flre  to  it  and  hold  a  white  plate  over  Ihu  fiaffi^ 
plate  remains  white  bectiuse  the  air  timt  of' 
flame  is  sufficient  to  consnmo  all  the  cariwti. 
the  same  expflriment  with  ethylic  alcohol 
carbon  is  a  little  greater,  yet  the  result 
same.  If  I  move  two  steps  higher,  vii.,  l^  ti 
alcohol,  in  which  there  are  four  equivalente  oi 
\  the  combustion  is  not  quite  complete,  and  m 
ahade  or  stain  of  carbon  is  left  on  the  plate  I 
goiag  one  atep  further  in  the  series  I  u» 
alcohol,  then  the  combustion  is  rendered  so  11 
that  a  thick  layer  of  carbon,  derived  from  the  __^ 
the  deitruction  of  it  by  the  burning,  is  left  0^ 
iwhite  surf  ace.  . 

I  may  digress  here  for  a  moment  to  state— ii  U» 
tical  fact  about  to  he  told  be  conaidered  a  digwil 
that  Ihia  simple  mode  cf  tt sting  common  nkaim 


m 


CetyUc ,.,....,. Ci.  H^,  HO 

MdyHc    ..,, C30  H,,  HO 

Directing  yoar  attention  to  the  composition  of  these 
alcohols,  the  chemist  would  beg  you  to  observe  that  their 
chemical  constmction  is  throtighout  the  same,  that  is  to 
say,  in  all  cases;,  n  radical  compoBed  of  carbon  and  hy* 
drogen  has  replaced  one  of  th^>  ^equivalents  of  hydrogen 
of  water.  The  radicals,  however,  vary  in  respect  to  the 
equiTalente  of  the  elements  of  which  they  are  coeq posed, 
and  to  difltinguiah  them  they  have  different  names- 
Essentially  each  radical,  though  it  is  composed  of  more 
than  one  elemenl,  acts  as  >f  it  were  one,  and  is  called  a 
base,  because  it  is  a  Tuot  or  origin  npon  which  other 
structures  rest.  Thus,  in  the  present  case,  the  radicals, 
at  they  vary  in  amount  of  carbon  and  hydrogen  which 
they  contain,  prod  ace,  in  each  case  of  their  combina- 
tion with  water,  an  alcohol  possessing  a  different  property 
or  different  properties  from  the  other  alcohols.  The 
table  No.  2  will  give  you  im  illustration  of  the  increase 
of  carbon  or  hydrogen  in  the  radicals  of  tha  aeries. 


serve  roughly  to  detect  adulteration  of  it  with  the  W 
alcohol— fuHil  oil,  some  of  which  I  last  burnt,  T 
heavier  ulcohol  is  used  in  adulteration,  and  sb  yW- 
Iflftim  when  vou  hear  of  iU  eff€<7ts,  it  is  a  dm* 


alcohol 

heavier  _.-^ 

learn  when  you  hear  of  iU  eff€<7ts,  it  is  ^ 
adulterant.  I  was  dining  a  few  months  sgo  jMi 
frisnds,  one  of  whom  produced  a  small  flask  of  |J 
liquor  he  had  bad  presonted  to  Hm,  and  whW 
said  to  be  on  nnusuafly  choice  hollAnds,  On  sal 
it  I  felt  9ur«  it  was  a  gin  treated  with  fusii^eilt 
buroing  a  little  of  it,  this  suapicion  was  confimiM 
depofiit  of  carbon  upon  a  white  dish.  I  wsmsfl 
friends  forthwith  of  th<^  danger  of  drinkiaj? 
though  certainly  pleaeant  spirit,  and  Uw  aa  , 
the  warning.  Two,  less  prudent,  indulged,  10 
for  the  next  two  or  three  succeoding  days  to  an 
that  convinced  them  there  waa  no  mistake 
scientific  and  friendly  admonition  they  had  1 

The  physical  distinctions  between  the  van^o* 
now  before  m  ore  marked  by  other  «gns.^        _ 
ample,  as  we  move  from  the  methylio  *1<»°*>*,32 
we  discover  that  their  vapours  increaao  in  ■—■■■■ 
as  fluids  they  grow  heavier,  and  that  ^^  ' 
that  ii  to  say  the  temperature  reqajr«d  to 
boil,  has  to  be  increased.    la  Table  h^*  • 
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ia  felatioa  to  the  lour  alocdioli  of  tke 
Taslb  m.— ALocmou. 


pUio. 


OU.     I     Kew. 
llillTlteJPlot7lio.„ 
ahylie  ..JDmtyUe... 
BttyHc....T»tryWc... 
lmfMc«..^Pentylio... 


CIramloal 
oomp. 


yapoar 

dMSitf. 


C.  H.   O 
C,  H,   O 

C    H„  0 


IS 
S3 
37 
44 


8p«eiflo 


Water  1,000. 
814  at  o"  C 
»W  „ 
M3  ,. 
811     „ 


Bolltaf 
Point. 


Ceo. 
«0 

78 

no 

132 


Fah. 
140 
172 
230 
270 


Hum  yon  will  see  that  the  yapoar  donaity  of  methylic 
alcohol  ia  16  when  compand  with  hydrogen  gas  as  a 
*ttdbrd;  of  ethylio  alcohol,  23 ;  of  bntyUo,  87 ;  and  of 
MnyKc,  44.  In  respect  to  the  specific  grayity  of  the 
fioidi,  ^lat  is  to  sa^  of  the  weights  of  the  fluids  them- 
ntw,  comoared  with  water  reckoned  as  a  thousand, 
tbsBupemle  extends,  with  the  one  remarbuhle  excep- 
tioSfTis.,  that  the  methylic  alcohol  appears  heavier  than 
ih»  dhylie,  aflar  which  the  weights  increase^  so  that 
vylie  ftloohol  stands  as  811  to  792,  the  weight  of 


€«fcylie.  Agaia,  as  to  the  boiling  points,  iha  hght^ 
alcohol  boils  at  140,  that  is  72^  below  the  boOing  poiM 
of  water;  ethylic  at  172;  propylio  at  205;  batyfic  it 
230,  or  18®  above  the  boiling  point  of  water;  and  amyHd 
at  270,  or  6S^  above  the  boiling  point  of  water,  on  Pah- 
renheit's  scale. 

The  analogies  between  these  various  alcohols  are  sus- 
tained throughout  by  other  chemical  changes  relating  to 
them.  If  we  expose  diluted  common  cScohol  to  the 
atmosphere  under  fitting  conditions  it  becomes  acidified  • 
in  other  words,  it  is  converted  into  vinegar.  This  is  due 
to  ite  oxydation,  in  which  process  there  are  two  sters  • 
one  bv  whish  the  spirit  is  converted  into  a  substance 
oaUed  aldehyde  (dehydrated  alcohol— al-de-hyd),  and 
then  into  acetic  add,  or  vinegar.  In  the  formation  of 
the  aldehyde  two  atoms  of  the  hydrogen  are  oxydised, 
by  which  water  is  produced,  and  the  aldehyde  has  thwel' 
fore  the  composition  of  CsH^O.  In  the  formation  of 
the  acetic  acid  another  atom  of  oxygen  is  added,  and  the 
acetic  acid  has  therefore  the  composition  of  C0H4O 
This  same  series  of  changes  extends  through  aU  th'e 
alcohols,  as  will  be  seen  from  the  next  table. 


TABLE  IV. 


i^nbTiie C    H^    O 

C,  He    O 

ft«pyfic C,  H,    O 

^^ C4  H,o  O 

A^yJic   C4  H,a  O 


Formaldeyde    0    Hj    O 

Aldehyde Ca  H^    O 

Propionaldehyde C,  B,    O 

Butylaldehyde     C^  H,    O 

Valeraldehyde C^  H,©  O 


Acids. 


Formic 0    Hj     O^ 

Acetic    Ca  H^    O, 

Proponic  C,  H,    O2 

Butyric C4  H,    Oa 

Valerianic    C^  H,o  O^ 


I«id,  in  the  first  lecture,  that  from  common  or 
^^^  alcohol  a  new  compound  can  be  obtained  by 
«ngit  with  sulphuric  acid,  to  which  compound  the 
^^  of  «Uier  is  applied.  In  like  manner,  an  ether  can 
^  oUaifled  from  tho  other  alcohols. 

Tablb  v.— Ethxbs. 


CompotlUon. 


S*?!  I  C.    H,    O 

^ C,    H*0 


tafl 


C,oH„0 


Fonn. 


Gas 

Fluid 


Bolllngr  Point. 


04<»Fah. 
ISS^'Fah. 
219«Pah. 
348»Pah. 


ffAkffine  be  brought  to  bear  upon  ethylic  alcohol,  the 
^JJ*»o'^»ter  are  removed ;  thst  is  to  say,  the  oxygen 
?«™  hydrogen,  and  are  replaced  by  chlorme,  and  there 
■fenuod  diloride  of  ethyl.  This  cha^ige  can  be  extended 
■withe  other  alcohols,  the  properties  of  the  products 
?^  modified  by  the  base,  as  will  be  seen  by  reference 
to  tha^Ues  subjoined. 


Tabli  VL— Chlobides. 


Cberaloal 
oomp. 


Vapour 
demlty. 


Aan 


C    H,  Cl 
^^    ,       iCtH,  CI  32 
l|rtryl_«r,  H,  C1I4S 

|P«tjl  ..,|C,  H^Cl|ftS 


H,  =  l. 

3fi 


Specific 
grarlty. 


Water  1,000. 

Gas 
Mlato'C 


Boiling 
Point. 


Ceo. 

11 
70 
162 


F9h. 

52 
168 
2^6 


j*J» isms  rule  extends  to  the  action  of  iodise  on  the 
"^Mi»  18  is  shown  in  the  next  table  :— 


Tablb  Vn.— Iodidm. 


N4HB. 

Chemioal 
comp. 

Vapour 
density. 

Speoifle 
gravity. 

Boiling 
Poifet. 

Per 

centfrof 
Iodine. 

Old.   I  New. 
Methyl  Prolyl. 
Ethyl..  Deutyl 
Butyl..  Tetryl. 
Amyl..  Pentyl , 

C    H,.   I. 
C,  H^.   I. 
C.h;.   I. 
C,  H    .1 

H,  =  l. 

71 
78 
92 
99 

Water  1,000. 
2240 
1946 
1604 
1511 

Gen. 

42 

72 

120 

146 

Fall. 

108 
162 
348 
295 

89-4 

81-4 
69-0 
64-1 

Once  more  the  rule  extends  to  the  action  of  nitrous 
acid,  as  indicated  in  the  following : — 

Table  Vm.— Nitrites. 


Nams. 


Vapour! 
doniity.' 


Specfiio 
gravity. 


Boiling 
Point. 


Old. 

New. 

H,  =  l 

Water  1,000. 

Cen. 

Fall. 

Methyl  .. 
Ethyl 

Protyl   . 

..  C  H,  No.  2 

"30 

Oas 

Oas 

Deutyl  . 

.  0,H,  No.  2 

37 

o-in 

18 

64 

Butyl 

Tetryl   . 

..'O^H.  No.  2 

61 

... 

64 

147 

Amyl. 

Pentyl  . 

..IC,H„No.2 

58 

0«, 

96 

205 

These  illustrations  could  be  largely  extended,  but 
they  are  sufficient  for  our  purpose.  I  have  brought  for 
those  who  are  curious  to  see  them,  twelve  specimens  of 
these  different  compounds  formed  on  the  alcohols.  Six 
of  tiiese  belong  to  the  ethyl,  or  common  alcohol  series, 
six  to  the  amyl,  and  they  include  respeotiYely  specimens 
of  the  alcohols,  of  the  acids  of  the  alcohols,  of  the  ethers, 
of  the  chlorides,  of  the  iodides,  and  of  the  nitrites.  One 
of  these  specimens,  I  mean  the  nitrite  of  amvl,  has  within 
these  last  few  years  obtained  a  remarkable  importance 
owing  to  its  extraordinary  action  upon  the  bod^r.  A 
distinguished  chemist  Profrssor  Guthrie,  while  distilling 
oyer  nitrite  of  amyl  from  axaylic  alcohol,  observed  that 


itb6 
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^e  vapour,  when  inhaled,  qniokened  his  oircQlation,  and 
made  him  feel  as  if  he  had  been  nmning.  TUere  was 
flushing  of  his  faoe,  rapid  action  of  his  heart,  and  breath- 
lessness.  In  1861-2, 1  made  a  careful  and  prolonged 
study  of  the  action  of  this  singular  body,  and  aisoovored 
that  it  produced  its  effect  by  causing  an  extreme  relaxa- 
tion, first,  of  the  blood  vessels,  and  afterwards  of  the 
muscular  fibres  of  the  body.  To  such  an  extent  did  this 
agent  thus  relax,  I  found  it  would  even  overcome  the 
tetanic  spasm  produced  by  strychnia,  and  having  thus 
discovered  its  action,  I  ventured  to  propose  its  use  for  re- 
moving the  spasm  in  some  of  the  extremest  spasmodic 
diseases.  The  results  have  more  than  realised  my  ex- 
pectations. Under  the  influence  of  this  agent,  one  of 
the  most  agonising  of  known  human  maladies,  called 
Angina  pectoris,  has  been  brought  under  such  control 
that  the  paroxysms  have  been  regularly  prevented,  and 
in  one  instance,  at  least,  altogether  removed.  Even 
tetanus,  or  lock-jaw  has  been  suodued  by  it,  and  in  two 
instances,  of  an  extreme  kind,  so  effectively  as  to  warrant 
the  credit  of  what  may  be  truly  called  a  cure.  I  notice 
this  action  of  nitrite  of  amyl  bdcause  it  will  be  referred 
to  again  in  explanation  of  certain  of  the  effects  of  alcohol. 

I  should  have  liked,  if  there  had  been  time,  to  have 
dwelt  at  greater  length  on  many  other  interesting  points 
bearing  on  these  different  alcohols  and  their  derivatives. 
I  should  have  been  pleased  to  have  presented  to  you  a 
more  extended  accoimt  of  the  progress  of  discovery 
during  the  past  century  leading  to  these  modem  facts ; 
and  I  should  much  have  liked  to  have  rendered  more 
complete  the  description  of  the  alcohol  series  of  bodies, 
by  explaining  the  differences  of  what  are  called  mona- 
tomic,  diatomic,  and  triatomic  alcohols;  but  I  must 
desist  for  two  reasons ;  first,  because  the  study  would 
lead  me  into  too  great  detaU,  and  secondly  because  it 
would  introduce  to  notice  a  series  of  compounds,  the 
physiological  action  of  which  are  not  so  well  understood 
as  are  those  to  which  I  shaH  soon  direct  your  attention. 
Mid  the  study  of  which  is  more  than  enough  for  the 
time  that  is  at  our  disposaL  It  must  be  considered  suffi- 
cient, therefore,  if  I  have  succeeded  in  showing  that  the 
common  alcohol  is  but  one  of  a  group  of  a  series  of 
chemical  compounds,  and  that  its  superior  claim  to  our 
notice  rests  upon  its  antiquity  as  a  discovered  substance, 
and  on  its  enormous  distribution  in  civilised  communi- 
ties, rather  than  on  its  special  or  distinctive  properties 
as  a  chemical  agent. 

One  other  series  of  facts  I  would,  however,  briefly 
describe  before  leaving  this  part  of  my  subject.  If  into 
this  ethylic  alcohol  I  throw  a  portion  of  the  metal 
sodium,  a  brisk  action  immediately  begins  to  take  place ; 
as  you  will  see,  a  gas  escapes  which  I  easily  collect  in  a 
glass  tube,  which  bums,  and  if  mixed  with  air,  explodes, 
as  you  hear.  The  gas  is  hydrogen.  A  change  of  substi- 
tution has  occurred  in  this  experiment.  The  hydrogen 
belonging  to  the  water  of  the  alcohol  has  been  replaced 
by  the  metal  and  what  is  called  sodium  alcohol.  If 
potassium  had  been  used,  the  result  would  have  been  the 
same. 

By  acting  on  common  alcohol  with  strong  potash, 
then  with  sulphuretted  hydrogen,  and  afterwards  with 
iodide  of  etiiyi,  a  new  alcohol  is  produced  called  mer- 
captan.  In  this  fluid  the  oxygen  of  the  alcohol  is 
replaced  bv  sulphur,  so  that  the  formula  for  it  is 
(Cf,Hs)  ids.  It  is  a  fluid,  whitish  in  colour,  and 
of  so  offensive  and  penetrating  an  odour  that  it  can 
hardly  be  approached  until  it  is  largely  diluted  with 
common  alcohol.  It  is  nearly  insoluble  in  water,  but 
imparts  to  it  its  peculiar  odour ;  its  specific  gravity  is 
832,  compared  with  wateras  l,000i;  it  is  thirty-one  times 
heavier  tnan  hydrogen,  and  it  boils  at  135^  Fahrenheit. 

Sulphur  alcohol  is  very  rarely  seen,  but  there  is  a 
diluted  specimen  here  which  has  been  prepared  with  very 
great  care.  There  is  only  five  per  cent,  of  it  in  the  solu- 
tion, and  yet  its  odour  is  as  much  as  can  well  be  borne. 

From  this  point  I  proceed  to  dwell  on  the  action  of 
^rtain  of  the  alcohols  whioh  have  been  brought  before 


us  up  to  the  present  time,  excluding  on  this  oocsfkm  the 
alcohol  best  known,  I  mean  the  common  alcohol  of  com- 
merce, or,  as  we  now  know  it  chemically,  ethylic 
alcohol.  The  point  I  shall  aim  at  wiU  be  to  show  the 
infiuenoe  of  these  alcohols  upon  animal  life,  and  thereby 
to  lead  up  to  the  action  of  ethylic  alcohol  pure  and  simple. 
The  subject  is  one  entirely  new,  and  is  hodted  to  a  verr 
few  bodies  of  the  alcohol  ^up,  viz.,  tomethylic  alcohol, 
butylic,  amylic,  the  potassium  and  sodium  alcoholsy  and 
sulphur  alcohol  or  mercaptan. 

Action  of  Kbthtlic  Aloohol. 

Methylic  alcohol,  p3rroxylic  spirit  or  wood  spirit,  as  it 
has  been  differentiy  called,  the  spirit  contained  in  the 
liquid  got  by  distilling  wood,  has  been  known  for  about 
62  years.  It  was  discovered  by  Mr.  Philip  Taylor,  in 
1812,  and  was  soon  applied  for  lamps  and  for  other 
purposes  as  a  spirit.  It  was  probably  first  made  com- 
mercially by  Messrs.  Tumbull  and  Ramsay,  of  Glasgow. 
Its  properties  were  investigated  and  reported  upon  by 
Sir  Bobert  Kane,  of  Dublin,  in  1836,  and  it  wss  also 
analysed  by  Messrs.  Dumas  and  Peligot,  who  deter- 
mined that  it  contained  37'6  per  cent,  of  carbon«  12'6 
per  cent,  of  hydrogen,  and  50  per  cent  of  oxygen.  When 
it  is  pure  it  remains  clear  in  the  atmosphere.  It  has  on 
aromatic  smell,  with  a  slight  acidity.  The  specimen  I 
have  used  for  my  research  had  a  specific  weight  of  810, 
water  being  1,000,  and  it  boiled  at  14  0<^  Fahr. 

The  spirit  has  been  much  used  in  the  arts  in  the  place 
of  alcohol  for  making  varnishes.  Having  a  lower  boil- 
ing point  it  is  more  volatile  than  common  alcohoL  It 
is  now  also  lar^lv  used  in  museums  for  preserving  pur- 
poses, and  it  yields  on  oxydation  a  very  powerful  pre- 
servative vinegar.  For  the  sake  of  economy  it  is  often 
employed  in  the  manufacture  of  other  compounds  celled 
meth}rlated. 

Owing  to  the  volatile  nature  of  this  alcohol  it  may  be 
exhibit^  freely  b^  inhalation  in  the  same  manner  that 
chloroform  is  administered.  It  then  enters  the  blood  by 
being  carried  with  the  air  that  is  inspired  into  the  pul- 
monary tract,  and  thus  into  the  air  vesicles.  Here  it  is 
absorbed  into  the  circulation  by  the  minute  blood- 
vessels which  make  their  way  from  the  heart  over  the 
longs,  and  which  ramify  upon  the  vesicles.  By  ad- 
ministrating the  vapour  of  methylic  alcohol  in  this  way 
its  effects  are  rapidly  developed,  for  it  condenses  quickly 
in  the  blood,  is  earned  rapidly  into  the  left  side  of  the 
heart,  and  thence  is  distributed  by  the  arteries  over  the 
whole  body  as  quickly  as  it  is  condensed  and  absorbed. 

The  lUcohol  may  be  administered  in  the  same  way, 
that  is  to  say,  in  combination  with  water,  hot  or  cold. 
In  this  way  it  is  not  unpleasant  to  the  taste,  and  in  one 
instance,  as  I  am  informed  by  a  veteran  member  of  m^ 
profession,  this  alcohol  was  invariably  drunk  by  i 
well-known  physician,  in  preference  to  common  alcohol 
He  was  accustomed  to  make  it  into  toddy,  with  watei 
and  sugar,  and  considered  that  while  it  was  as  pleasan 
to  take  as  ordinary  spirituous  drinks  it  was  less  injurioni 
than  they  are.  I  have  m^elf,  of  late  years,  whei 
compelled  to  allow  the  administration  of  alcohol  in  somi 
form,  recommended  this  methylic  lighter  spirit,  and,  ] 
am  satisfied,  with  better  results  than  if  the  heavier  o 
ethylic  spirit  had  been  employed.  I  have  ventured  ab 
to  suggest  that  in  many  instances  other  physician 
might  follow  the  same  practice  with  advants^;  fo 
methylic  alcohol  is  much  more  rapid  in  its  action,  an 
much  less  prolonged  in  its  effects  than  is  oommon  alcohol 
so  that  it  produces  its  effects  promptiy,  and  what  is  c 
most  importance,  it  demands  the  least  possible  ultimat 
expenditure  of  animal  force  for  its  elimination  from  th 
bodjr.  This  latter  fact,  I  repeat,  is  of  great  momeni 
for,  in  the  end,  all  these  alcoholic  fluids  are  depressant) 
and  although  at  first,  by  their  calling  vigorously  int 
play  the  natural  forces,  thev  seem  to  excite,  and  ai 
therefore  called  stimulants,  they  themselves  supply  n 
force  at  any  time,  but  cause  expenditure  of  roroe,'b; 
which  means  tiiey  get  away  out  of  the  body  and  there 
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coagtdAtes  or  forms  into  elot,  rather  more  slowly  than 
ustud. 

If  at  the  third  stage  of  inioniibility  tho  administra- 
tion of  methylic  spirit  be  stopped,  recovery  horn  the  in- 
lensibility  and  prostration  will  invarijibly  take  place  on 
one  condition,  that  the  body  bo  kept  dry  and  worm. 
From  four  to  five  bourB,  however,  are  necessary  beforo 
the  recovery  is  complete,  and  under  the  beat  condition! 
the  restoration  of  the  animal  temperatare  ii  not  perfect 
under  a  period  of  seven  hours. 

Happily  w©  have  no  data  to  guide  us  Ihatrwill  abow 
the  efiecU  on  the  animal  body  of  the  loog  continued  use 
of  BiethyUo  alcohol,  for  mt?n  buve  not  as  yet  steadily 
plied  themij^Iveia  with  it  as  a  drink  to  induce  phenomena 
of  chronic  into:ticatioa  from  it.    Th*j  above-named  facta, 
however,  dmwn  froui  careful  observations,  in  which  tho 
effects  of  the  agent  were  teen  on  the  interior  animal  a, 
and  in  on©  instanco  where   tho   fluid  was  tiiken   hj 
acoident  by  the   human  sulyeet,  show  that  me thyhc 
alcohol,  though  it  may  be  h^^  p-'-tf^iit  than  its  allies,  ta  suf- 
ficiently potent,  and  the  i:  l^  fair,  indeed  itreeia* 
tible,  that  if  the  use  of  it  w*  ;  nA  in  for  long  period* 
of  time,  it  would  kad  to  ^......l.i  ..  1  hange  in  the  body, 

juat  as  all  other  chtimic^l  oj^'tiit^  do  that  modify  and 
pervert  the  natural  mechaniaiii.  An  a^i^nt  that  causes 
congestion  of  the  brain  cannot  be  emploj?;ed  many  timea 
without  deafcroying  the  delicate  orgiiniaation  of  the 
vuscular  struoture  of  the  brain,  neither  enn  it  in^uence 
tho  other  vascular  orgatia  in  the  same  wav  without  pre- 
jodiee  to  their  structure:  neither  can  k  destroy  the 
function  of  the  nerves,  of  th<i^  muiKiIes,  and  of  the  or  gam 
of  the  senseflf  without  prejudice  to  their  functions.  In 
many  roapecU  this,  the  hjgheat  and  least  injuriooa  of 
tho  alcohols,  resembles  eEloroform  in  the  ultimate 
action  it  produces  on  the  body.  It  still  more  cloaely 
resembles  ether,  although  re<!overy  from  the  effect*  of 
botii  these  agents  it  very  mTich  more  rapid  than  J^om 
the  flpirit*  It  may  consequently,  as  a  chemical  agent 
posseaiiing  t\  specific  power  of  actioa  over  the  H'ing 
orgEuiem,  be  fairly  classiSed  with  these  amenta. 
It  is  quite  as  artificial  as  they  art,  it  ia  quite  as 
dangerous  in  tho  long  run,  and  its  eff&cti  are  more 
prolonged. 

AcnOK   07  BCTTUC  ALCOKf>Li 

I  pasa  over  the  iecoad  akohol  of  our  series,  vijb., 
ethyha  alcohol,  the  commoa  akohol  of  wines  and  spirits, 
becauH«  that  will  of  itaelf  eogege  our  tltentton  for  tho 
remaining  part  of  the  course^  after  thia  lecture  is  con- 
cluded. I  paaa  over  propylio  alio  for  the  reasoti  that 
it  is  not  easily  aoparated  as  an  alcohol,  and  is  less  per- 
fectly studied  than  the  other  membera  of  the  group 
before  us.  Thufl  I  am  brc^ught  to  what  is  called  butylio 
oIcohoL 

With  this  spirit  we  arrive  nt  one  of  the  heavier  bodiaa 
of  the  group  in  which,  as  our  table  ahowa,  ther^  ia  an 
increased  pioportioa  of  carbon  and  hydrogen  over  those 
that  are  placed  above  it  in  the  scale.  Compared  with 
common  alcohol  the  weight  of  ita  vapour  is  as  iJ 7  to  23. 
Its  weight,  11^  a  fluid,  is  803  to  792,  and  ita  boiling  point 
230  Fabr,  to  172.  It  is  a  hearier  fluid;  it  mix^a  in- 
differently with  water,  but  it  ia  not  unpleasant  to  tako 
when  diluttid  and  sweetened,  Applied  to  the  lips  and 
tongue  when  in  a  pure  state  it  creates  a  sensation  of 
burning,  in  tho  samo  way  oa  common  8|iirit,  but  with 
more  intensity,  and  there' ia  thia  remiirkiible  fact  con- 
nected with  ths  aenaati an,  that  aftor  the  burning  effect 
has  passed  away  an  extreme  nvimbness  of  the  pEut,  whem 
the  fluid  was  applied,  remains.  I  mode  this  obtenrati^ai 
originally  in  160D,  and  I  have  since  oft«n  ap|)lied  th^ 
knowlodge  with  effeott  in  relieving,  by  the  application  of 
the  agimt,  local  pain»  Toothache,  for  instance,  is  very 
quickly  soothed  hy  it. 

Tho  alcohol  ia  not  obtained  by  special  procesa  of  dis- 
tillation ;  it  is  produoed  with  other  alcohols  in  the  pro- 
cesa of  fermentation,  and  is  obtained  by  what  is  called 
fractional  distillatioDt  thatis.  bydistilktion  of  it,atcerta  l 
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fiied  tempeniturcSi  from  fusil  oil,  or  from  the  oil  of  beet^ 
root  or  from  molaaBee  after  difltillatioa  of  ©tliylic  spirit, 
Tbe  ftctioa  of  butylic  alcohol  on  the  m^imkl  body  is 
di^iaible  into  four  stages,  the  s&me  aa  we  haTs  iten  in 
reapect  to  methylic  epirit,  hut  the  period  required  for 
pitSucing  th^  difFerent  stja^ea  m  greatly  prolonged  ;  and 
w^en  the  third  stage,  that  ef  complete  inflensibiUty,  is 
Zfnchedi  thero  ia  added  n  cew  phenomenon  which  does 
aot  belong  to  aiiy  of  the  lighter  akobola*  ^  In  this  third 
degree,  nfter  the' temperature  of  the  body  is  deproaaed  to 
thy  mmimam  by  the  butylic  apirit,  diatioct  tremora  occur 
throughout  the  ^hole  of  the  muflcular  ayatem.     Tbeao 
come  on  at  regular  i titer vala  apontaiiooii3l3%  but  they  can 
be  escited  by  a  touch  at  any  time,  and  in  the  iuterrala 
where  they  are  ahaent  there  m  frequent  twitching  of  the 
mujiclea.     The  tremors  Ibemselves  are  not  poaitiTely 
muBcuUr  contractiona,  but  are  rather  vibratiot^a  or  wave- 
like  motions  through  the  mujsd^e,  and  ure  attended  with 
an  extreme  deficiency  of  true  contructik  power  in  the 
tnuacidar  fibre.    An  fdcctrical  current  pastted  through 
Uie  muaclefl,  which  would*  in  honltb,  throw  them  into 
rigid  contraction,  will  now  excite  the  tremors  and  keep 
them  proceeding,  hut  will  not  excite  complete  contrac- 
tion-   So  long  as  the  tremOTBare  presGnt  the  temperature 
of  the  body  is  dcpreaa&d,  falling  even  half  a  dcigrea ;  hut 
when  they  cenat^  the  tempcraturo  riaes  a^n,  not  to  the 
imtural  sUndardt  but  to   or  near   that  which  existed 
before  the  trfcaiora  were  excited.     After  tbo  fcrempra^  are 
<mce  establiflhcd,  I  hoy  continue  'without  further  adminia* 
tfation  of  the  alcohol  for  ten  and  twdvo  hours*  and  bo 
elowly  do  they  decline,  they  may  remain  in  a  alight 
degie©  oven  for  thirty 'Sbc  hours-     They  aubalde  by  re- 
miftlion  of  in  tensity  and  pralongation  of  interval  of  re- 
eilTfvnce.     One   fact  of  singular   significance    attaches 
ttielf  to  these  muacular  tremors.     They  are  the  tremors 
which   occur  in   man   during    the    atage  of   HlcohoHc 
diBeaii«i    when    there    is    set    up     that    malady    to 
which    we     git^e     the     name    of     (feUnnm     trrmfUK, 
An    ordinary    intoxication    with    a    lighter    alcohol 
ia  ins  ufHc  lent  to  produce  thia  extreme   per  version  of 
ncrvoue  and  musculiir  power,  but  the  introdiictien  of  one 
of  thuae  heavier  alcohols,  or  it  may  be  the  exctjfiaiva 
saturation  of  the  body  with  a  lighter  apirit^  for  en  thia 
I^oint  I  am  not  eure/ia  sufficient  to  cause  the  treroulous 
motion.     What  tb^  nature  of  the  muscular  movement  ia, 
r  what  unnatural  relationiMps  exiat  between  the  oervous 
e«^'atemf  the  niubcles  and  the  blood,  to  lead  to  them  are 
iqueations  etiU  onsolvad*     Involuntary,  developed  even 
againat  the  will,  ex<iited  by  any  external  toQch,  attended 
With  great  reduction  of  lemperature,  and  remaming  aa 
long  aa  tbo  temperatura  ia  reduced,  they  indicate  an 
extrome  depreBaion  of  animal  force ;  a  condition  in  which 
all  the  force  of  life  that  remains  has  to  he  expended  on 
the  mere  organic  arjta  of  Ufe,  on  the  support  of  the  motions 
of  theboart,  the muadea of  raspiration, and  tbe  funr.Liona 
<tf  the  scor«ting  glands.   Tbo  voluntary  systems  of  nerve 
and  muscle  are  indeed  well-nigh  dead,  and  recovery  rests 
entirdy  en  the  maintenance  of  the  organic  nervous 
power.     StiU  reooTary  will  take  place  if  the  body  he 
su^ainod  by  estomal  heat  and  by  internal  nourishment. 
In  the  extreme  stage    of  intoxication    from  butylk 
alcohol  the  red  blood  in  tbe  arteries  Loaea  ita  rich  colour, 
L«nd  the  blood,  which  flows  with  difficulty  from  the  Teina, 
E  jfl  of  a  dirty  hue.  The  hlood  coagulatea  readily,  but  tbe  clot 
I  Is  loose,  and  the  fihrins  of  which  it  is  oompoaed  aeparates 
I  in  a  coarse  network  or  mesh.  Tbo  Little  corpu$elea  of  ihs 
B^blopd  run  into  each  other,  forming  rolls  or  columns, 
k  Indeed  it  is  wonderful  how  the  blood  cireulatea  tbrongh 
r  the  structures  it  should  nourish*    The  Taaculfir  mem* 
branes  of  the  brain  are  fonnd  charged  with  thia  tarry 
blood;    the  brain  strueturo  ia  softened,  and  gives  the 
L  odonr  of  tbe  pcisoDf  and  the  muaclea,  when  divided  by 
k  tbe  knifOf  cut  without  firmneas,  yielding  from  numeroua 
■   points  the  same  tar-like  blood*    The  vascular  org^Mia — 
jtpleon,  livtir,  lunj^s,  kHlnoys— are  equally  changed^  and 
in  a  similar  manner.  Their  fine  struoturea  are  infiltrftted 
with  the  deteriorated  vaaculsj-  fluid  which  was  intended 


for  their  maintenance,  and  eren  the  eecretioni  and  csfi- 
tiea  of  the  body  are  perverted  by  being  char^*d  wiH 
fliiid  derived  from  the  unnatural  blood,  Thia  i»  IIh 
state  of  the  body  of  one  who  die*  inaentihU  aJkr  Ibi 
delirium  and  tremors  which  mark  even  tha  hi 
malady,  aelf-iiiflioted  and  t^iihle,  1^0 vn  as 
ir§mms. 

AcnoK  or  Axtt^ic  AiconoL. 

Amy  lie  alcohol,  the  next  of  our  8«tiei,  !»  o1 
by  the  fermentation  of  potato  atarch,  or  Starch  of 
and  when  pure  is  A  colourkia  fluid*  Its  ' 
compared  with  wat^jr  aa  1.000  is  818,  and  it 
270«  Fahr.  It  is  from  thia  alcohol  that  tbe  aetii 
stance,  nitrito  of  amyl,  to  which  I  hare  before  i 
is  dorived.  The  odour  of  amylio  aleohol  ii 
naasoouB,  and  heavy.  The  at-naation  of  ita 
reroaJTis  long.  In  taste  it  ia  burning  and 
ia  itaelf  practically  insoluble  in  water,  Wbm" 
diluted  with  common  alcohol  it  diasolvtva  freely  in 
and  givea  a  soft  and  rather  unctuous  flavour,  I 
it  a  fruity  flavour,  aomething  like  that  of  ripe  ^^^ 
From  tho  quantities  of  it  imported  into  this  caaaftfi 
ia  believed  to  be  employed  largely  in  the  adultcntwii- 
winea  and  spirits. 

Amylic  alcohol,  when  it  is  introduced  aa  anadoltsai 
ia  an  extremely  diingerous  addition  to  ordinary  al(!0^^ 
in  whatever  form  it  is  presented,  whether  as  wmi 
apirit.  Its  action  on  the  body  is  the  aame  at  tbi 
butylic  alcohol.  It  produces  three  atagofl  of  insenlSliii 
ending  in  the  profoundest  narcotism^  or  coma,  folk* 
by  reduction  of  temperature  and  by  muscular  treofl 
These  tremors  recur  with  Ibe  most  perfect  regaling 
tbem selves,  but  they  can  be  excited  at  any  momsii 
touebing  the  body,  or  blowing  upon  it,  or  eteo  l| 
sharp  noiae,  such  as  the  snap  of  the  finger,  Ik 
other  rcBpecte  the  phenomena  iyiduced  are  the 
are  observed  from  butylic  aJcoholi  except  1 1 
much  more  prolonged,  from  two  to  tbree  day  - 
times  required  for  the  complete  reatoration  ot  tii"  auui 
temperature.  The  reason  of  this  prolongation  of  M 
Ilea  in  the  greater  weight  and  the  greater  inioUlj 
of  thia  spirit,  that  is  to  say>  the  f^^^ce  i^ui^^| 
compose  it,  or  mechanically  to  lift  it  out  of  l3flH 
when  it  haa  once  entered  it,  ia  so  much  greater  Qfl 
required  for  the  lighter  spiriti,  which  can  diflfuie  IM 
through  the  secret jona,  volatiliae  by  the  broatli  *>4| 
fiibly  ^indergo  rapid  decompoaition*  The  odour  lal 
suhstance  remaina  for  many  houra  in  the  fmimal  Hm 
Amy  He  alcohol  acts  upon  some  resins  find  resinOili  ■ 
stance  a,  I  believe,  diseolving  certain  of  them  morsMJ 
than  the  Hgbter  spirits,  but  ita  peculiar  odour  pwii 
ita  application  on  &  large  scale. 

Action  op  Sodium  aao  Potasairit  AtconoLi. 

The  action  of  the  sodium  and  potassium  aleohOJI 
exceedingly  intereating  in  a  pbysiological  pointef  il 
and  in  this  I  think  only,  except  in  rtja|*ect  to  fl 
^Tiried  uses  as  chemical  re-agenta.  They  act  Al 
living  animal  iissoes  aa  causlica,  and  wHl  on^H 
considered  of  great  a^rvice  io  the  eujgeaa.  ^^t 
into  contact  with  blood  in  solution,  there  is  pi^^^^H 
Ihem  an  almost  inatant  cr^'staUisation  ot  ^*'^'^| 
crystals  spread  out  in  beautiful  arbpresoent  fl)^B 
This  arborescent  appearance  3 a  identical  wttb  9^H 
lisation  which  can  be  induced  in  the  alcoholalbMM 
but  there  are  also  formed  smaller  radiant  crjst^^^ 
the  cryetaEiaation  of  the  eryst^dloidal  mattel^H 
blood -cellsi  ond  aingularly  like  the  forma  wMi^H 
the  time  of  Dr.  liichard  Mead,  have  been  dsmH 
occurring  in  tbe  blood  after  infection  by  ihB  P^^M 
the  viper,  JH 

These  metallio  alcohols  ate  powerful  fl&ti^i^H 
common  alcohol,  over  which  they  have  an  tdvi^^H 
that  tbey  more  thoroughly  harden  soft  stnioM^H 
have  taken  advantage  of  ihia  action  to  employ  '^l 
the  preaervation  of  nervoua  matter>  whiah  JS  '^M 
proBe  to  dccompoaition.  ^M 


:  <mB  wM  that,  hj  fomo  chemuta  these  aloohols  aro 

'^  '  it€«  0/  Aoiliaoi  or  paUsatacii,  a  teren  wHck  is 

Mac  more  correoUy  their  oheniical  coa- 

no?r  iir  ifERCJLPTAi*  or  Sflphur  Alcohol* 

r    a! r.  I. K  referred  briefiy  to  thin  mmt  cutioua 

■  mei^  dmoxihing  it  fts  &&  alcohol  in 

nlnced  by  sulphur,     la  experimenting 

kQtaining^  5  per  coat,  ii  aaSlcieat,  and 

!  17  be  mhsJed  in  ordor  to  produce  its 

-  ire«  mott  romiirkAble. 

dirtet  ^jqiorinteDt^  that  the  vapour  is  not 

__  r^NiUsfl^  btit  that  ita  influence  on  the  ays- 

BL  noniieed.    There  ii  %  dedre  for  sleep, 

i  ippy  teumtitiit  fti  if  mme  Actnul  or 

b|«(!:^^  ir  i,,.n?    were  at  h*od.     Thii    is   succeeded 
iriQtttffhu*  .iKtr^nio  senaatiOft  of  muacular  fatigue; 
*^     libi  ft-ri  i&Q  heayj  k)  he  lifted,  and  rest  is  abao- 
tJc^iQiuy.  There  ii,  at  the  sarae  time,  no  insensi' 
t  .rn  find  no  intoncAtton.    The  poise  la  ren- 
^>w^  and  remftina  ao  for  one  or  two 
,  ail  the  eO^acts  pass  c^ff,  and  active 
lp*r  quickly  to  dispose  of  them, 
inimals  th^  action  of  mercaptati  is 
f  j^-  3  l;  N  r,     Frogs  exposed  to  its  rapou r  fii  U  asleep, 
9  ta  pus  into  ftiOtQal  death,  except  that  the  eye 
^kr^ht.    Thsff  may  be  left  in  this  nppirently 
'  ^for  hjLlf  an  h(mr,  then,  remov^ed  into  the  air^ 
-^ar  of  rm  hour  nud  a  half  or  two  hours  they  com- 
iLud  gradunllyrecovor,  preoiaely 
-I  from  aleep,     'ITic  uetiou  of  this 
11*1.1   body,  though  it  ptoduees  these 
'i-m  mjarioiia  than  that  of  the  otbt^r 
^  TT,  oml  r  by  the  b?ea|}i,  and  in  some 
I  Tj  d  -   It  th  lis  comm  u  nicatce 
'  '  .  V  by  nt>  mean*  uncommon  in 

ul^i'  I J    *  gv^-aX  extent  in  the    nao  of 
Thii  observation  soffgests  a  most 
iizatloti    of   cert&iii    phenomena    oon* 
p  iirtioa  of  cammcm  ftkohol.     It  appears 
eeme  states  there  it  auttially  produced 
aism,  by  the  vital  ohstnls^)  tulpbur 
d    probably  from   the  bile,  a  aub- 
f  itttphur,  which  eompoundj,  distributed 
)  ihM  nprroua  matteij  create  the  pheno- 
ilboaii  1  hare  described  as  following  upon 
[  of  mercaptan.     Thoa,  ander  unuatunLl 
*!,.-  v,.ri,^  -,  tr,,i||y  makes  ita  own  poisons, 
:  >  remove  what  the  patient^ 
:   and  a  wiaer  man,  would 
>  kit  Ihft  eiercise  of  the  doct<ir*a  akiU. 


nimriLs  lectuehs. 

'  laa*^  the  6th  inst.,  the  first  of  a 

twu  t«ctiir^»   specially  adapted   to  s 

r  aailienop-,  waa  delivei^  by  Mr,  Herbert 

tftofaaflor  of  L^perimental  aoiencL^  at  the 

Civil   Engineering  College.      The 

*  Thm  Food  |atid  Work  of  the  Iron 


Er*  m  tmdng  the  hiatory  of  acience  from 

of  t^"  ^.-nrlil,  pointed  ottt  that  in  the 

vfi  work ;  then  he  got  his 

>  lo  aH  the  work  ^  tiien  the 

t  liaKo  of  sk^aasiiii  ef  water  were  brought  to 

t  bot  m  thm?  were  very  inconstant  and 

Ii  w«re  brought  into  pla^.      Lastly 

I  into  tbd  t^i^oe.    At  first  it  was  us^ 

star;  tbcti  to  ttiTn  maohiuea  i  and  lastly  to 

;  tod  thia  wai  tlid  origin  of  the  ateam^engme. 

i  to  dttK^be  tbo  action  of  the  chemical 

f  aad  Iho  ultimate  result  in  the  pro- 


duction of  motion.  He  said  that  he  proposed  to  do  alt 
that  he  could  to  inetruct  hit  audience  as  far  as  poaafbla, 
without  leading  them  d*2oply  into  acientific  matters.  He 
supposed  that  every  one  of  them  had  been  in  a  trains, 
and  had  had  the  curiosity  to  look  at  the  locomotiTe. 
They  had  seen  a  quantity  of  white  cloud  escaping  from 
the  fonnelj  which  waa  commonly  callod  steam,  and  at 
the  biK:k  they  had  seen  a  man  with  perhaps  not  the 
oleaueft  of  h^da  or  faee,  shovellina;^  coals  or  coko  into 
the  furnace.  Kow  thi^y  had  to  find  out  how  that  pro- 
cess of  sboveEing  in  the  coke  ultimately  produced  the 
motion  of  the  engine^  The  air  conaiated,  roughly  speak- 
iDg,  of  one  volume  of  oxygen  and  four  of  nitrogen,  the 
former  of  which  aupporied  comhustdon,  the  latter  pre- 
venting it.  Sir*  M*Leod  then  proce<?d0d  to  ehow  by  ex* 
pcrimenta  how  llauie  wue  extirigaisb^  in  nitrogen  and 
was  incfeasfld  in  power  by  oxygen,  and  explaiuod  the 
effects  of  the  mixture  of  the  two  gasPS  in  atmospbedo 
air.  Going  into  the  subject  of  heat,  be  said  that 
they  did  not  know  ao  much  about  heat  as  tbe^  would 
like  to,  but  be  showed  some  of  the  efiects  of  heat  UL 
experiments.  Ita  effect  was  to  make  thiugs  larger,  and 
thia  was  illuatrated  both  in  the  cuso  of  gaiea  and  metals 
by  experimonta,  in  one  of  which  a  piece  of  caflt*iron  was 
snapped  in  two  by  tbe  cootractiJe  force  of  a  cooling 
bar  of  iron.  The  subject  of  fuel  and  its  oompoaitioa 
was  next  treated,  and  the  lecturer  brought  the  first 
portion  of  his  remarks  to  a  clogo  b3-  aayiog  that  tbey 
had  found  thfit  combustion  was  produced  by  the  anion 
of  the  conatituents  of  fuel  and  the  oxygen  of  the  air; 
the  oxygon  being  a  gas  that  supported  combuation. 
while  the  nitrogen  kept  it  in  check.  They  had  foamd 
tb'it  heat  enlarged  bodies,  whether  solid,  liquid,  or 
gaseous.  Thoy  had  found  also  that  beat  altered  the 
at^te  of  bodieaf  o^avertinff  solid  bodies  into  liquids  and 
liquids  into  gmiet,  lad  taey  had  found  that  fuel  con- 
AiAitd  in  great  part  of  carbon^  and  th:it  carbon  when 
barat  produced  carbsnic  acid  gaa.  Next  Wednesday 
they  would  study  thu  properties  uf  hydrogen,  and  pass 
on  to  the  steam  boiler  and  the  working  of  the  steam 
engine, 
Mr.  Seymour  Teolon  oocupuid  the  oha  r. 


MISCELLANEOUS.! 

■» ■ 

TEE    A^LERTCAN    INTEENATIONAL 
EXHiBITION. 

The  American  Cerrea pendent  of  the  Timu  glTta  tile 
folio  wing  account  of  me  preparations  for  t&  Inter* 
national  Eihibition  at  Philadelphia  in  1876  i^- 

'*  The  Hon,  A,  T.  Goahom,  th«  Direotor-Qeaeral  of 
the  E3C  position,  has  juat  tranamitted  to  the  President  a 
report  upon  the  progress  of  the  work,  in  which  ho 
deacriboa  it  in  detail.  The  Commisaionera  of  Fair* 
mount- park,  Pbiladelphiai  have  set  apart  for  the  niCB  of 
the  Expoaition  450  acres  of  land,  eligibly  situated  aiid 
well  adapted  for  the  purpose.  The  Exhibition  building! 
have  been  located,  much  of  the  grading  completed,  and 
the  general  arrangement  of  the  prounda  adopted.  Rail- 
way communications  directly  to  the  grounda,  from  all 
parts  of  the  country,  have  boen  established,  affjrding 
fucilitiea  for  the  conTeyance  of  paBeeng^ers  and  goods 
It  baa  been  found  neceeBai^  to  change  the  plana  for  the 
main  Exhibition  building,  m  order  that  the  cost  of  con- 
struction might  be  brouj^ht  within  the  means  at  th« 
command  of  the  Centennial  Commisaion,  and  the  build- 
ings now  being  erected,  while  answering  the  demands  of 
the  Exhibition  in  all  import^int  partioulars,  will  cost 
much  leas  than  the  original  estimate.  Construetios. 
began  in  July  last,  and  the  progress  made  enaurei 
timely  completion  on  a  acfde  and  in  a  manner  answer- 
ing the  requirements  of  the  Exhibition.  The  grading 
and  foundations  for  the  main  building  are  completed. 


tjon  buildini^  is  going  on,  undei"  the  dir«ctkai 
Richard  J.  Dobbins,  the  geneml  contractor  for  the  i 
has  for  seTeml  months  beati  a  busy  hive  of  indiT*^ 


Mid  the  placbg-  of  the  mperetruetarf,  which  ia  now 
"being  prepared,  will  begin  etrly  in  tho  aprttig  of  IB 75. 
Tho  Art  Gallery  and  Memoriiil  hUl,  for  which  the  Stat« 
of  PenmylTania  and  th©  City  of  Philftdel|jbi»  haviB 
aade  liberal  and  Bulfident  appropHationp  arc  in  procisa 
of  oonftruction,  the  work  b*ring  far  advanced.  Thia 
and  the  main  building  wiU  be  in  readiness  before  the 
opening  in  April,  1876.  Tho  plana  for  aoxiliiiry  build- 
ing*—the  mnchinGry  hall,  ngri  cultural  ball,  and  horti- 
caltUTftl  hall^hftTo  been  adopted,  and  coatracts  for 
theLr  erection  will  thia  month  be  made,  Tho  build* 
ingi  contBmplated  cover  a  apae«  exceeding  40  acres, 
wilh  facilities  for  inoreaaing  their  capacity  aa 
dvinand  may  rpqnire.  Applieationa  for  apace  in 
thfl  American  departniont  hara  been  numerously 
made; ;  g?«At  interest  has  b^en  shown  in  the  matter 
thtoujcfhout  the  country t  and  it  is  evident  that  the  indus- 
tries of  the  United  States  wilL  be  fuUy  represented,  and 
in  «  manner  reflecting  credit  upon  ub.  Several  State 
Govern raentB  are  making  arrangements  for  complete  ejc- 
hibitions  of  the  resources  of  their  respective  States  ;  and 
a  bonrd  has  been  appointed  by  thQ  Prasident,  represtjnt- 
ing  tho  rariouB^epartroenta  of  the  general  Government, 
for  tho  purpoae  of  preparing  a  coUectiTO  eihibition  illiui- 
tmting  tha  fanctlons  of  the  Federal  Govommeut*  This 
is  expected  to  be  an  interesting  and  inatractive  feature, 

•*  The  disfilay  of  the  resources  of  the  entire  American 
continent  will  be  very  comprehensire  and  inatructive, 
Tho  interesfc  manifested  in  the  Exhibition  in  Ettropean 
and  Oriental  oountritiSr  ho  continues,  gives  abundant 
aiitiraBce  that  the  representation  of  the  leading  natioDa  of 
&a  world  will  be  unusually  large.  The  arrangementa 
for  tha  TfiCoptimi  and  ftCGomroodatlon  of  foreign  articles 
are  being  made  on  a  ftcale  that  will  answer  all  demand  a 
which  can  bo  reasonably  anticipated.  He  ooncludes  with 
thii  sUtcmtnt  that  the  Centennial  Commission  are  con* 
Jident  thai  iho  great  national  undertaking  committed  to 
their  care  *  will  bo  cro^ni^d  in  1876  with  a  success  that 
will  bo  creditable  to  the  GoTemment.  The  Commission 
have  refiliaed  from  the  beginning  that  the  honour  of  the 
nation  is  involved  in  the  enterprise,  and  the  aim,  there- 
loTO,  hai  been  to  render  it  eminently  the  great  illnatrative 
feature  of  the  coLebralianf  representing  fully  the  political 
and  industrial  growth  of  the  c-ountrj-  during  the  centu^J^* 

**  Tho  apportionment  of  the  space  in  the  main  Eihibi* 
tlon  building  among  the  Tarioua  nationa  to  bo  represcsntEjd 
haa  now  been  msdc,  the  plan  adopted  being  that  of  the 
Paris  Ejcposition  of  1B67.  The  main  building  haa 
486,090  square  feet  of  available  apacep  and  this  is  divided 
as  follows  r—Siam,  3,946  square  feet;  Persia,  Egypt,  and 
Tnrkey,  each  7,776;  Eassia,  10,044  \  Sweden  and  Nor- 
wayt  10,044*  Austria,  23,328;  the  German  Empire, 
27,264;  Denmark  and  the  Nethorlanda,  7,776  ;  B wither- 
landj  6,15ft;  Italy,  il,flfi4;  isptiin  and  her  colonies, 
1 0,552;  France,  Algeria,  and  other  colonies,  27,264; 
Great  Britain,  India,  Canada.  Australia,  and  other 
Britist  colonies,  46,748;  the  United  States,  123,160; 
Meadco,  11,664;  Honduras,  3,888;  Guatemala  and 
Venezuela,  each  5,508  ;  8s n  Salvador  and  Kic?iragua, 
eack  i^&ZB  ;  Ecuador,  Havti,  and  the  Sandwich  iMlnnds, 
each  3,S&S ;  the  Unitecl  States  of  Columbia^  7,776 ; 
Peru,  11,664;  Chili,  9,744 ;  Brazil,  17,519;  the  Argen- 
tina Republic,  16,552 :  Liberia,  2,268  ;  Japan  and  China, 
each  7j2a0  aqnare  feet.  Thirty- four  nations  and  their 
oolenies  are  thus  provided  for,  and  there  ia  a  hpato  of 
2 1  j40  8  square  feet  reaerved  for  contingenc  ioh.  A1  the  ugh 
it  IS  yet  nearly  seven tcon  months  to  the  openmg  of 
the  EsLhihition  there  are  already  applieationa  from 
American  exbibitora  for  180,000  square  feet,  although 
the  space  allotted  to  this  cottnt^  ia  but  123,160 
sgnaze  feet  The  applieationa  for  apaca  in  the  jjortions 
allotted  to  otbir  nations  go  directly  to  tho  Commissioners 
appointed  by  thoae  nations,  ao  that  the  ofUcioIa  here 
have  no  dirt^ct  knowledge  of  the  amount  asked  for.  The 
German  Empire  haa  alretidy  bad  for  its  spaco  700  appli- 
f  at  ions  made,  as  is  learnt  from  authentic  private  sources.  ^  , 

FsiinnQunt-park, where  the  construotton  of  the  Exhibi-  *  sixth  Tolumo  gf  thJe  "  Flora  sf  AnttraJia,*'  tW 


aiELBOUBNE  BUTAKIC  GAEDEKS. 
The  report  of  Baron  Mueller^  the  GovemiaaEt 
Melbourne,  for  the  financial  year  ending  Jun*  Isat, 
recently  been   rsoeived  here.     Amcmg  other  mstlH 
aome  portion  of  the  report  is  devotod  to  an  account 
the  industrial  researches  in  connection  with  in4ig«iw 
and  foreign  planta^  which  have  been  carried  oa  of  U 
under  Baron  Mueller's  *uporintendence.    Ihe  raaUlj 
some  of  these  researches  have  already  appeared  ia  Ld 
don  at  tho  International  Exhibition*    Among  thi 
Mbits  were  siunples  of  tar -oils  from  EMeah/ptnt  gkk 
all  distinct    in    their    speciiie  gravity,  boiling  }■ 
colour,  solvent  power,  odour,  and  other  physwil| 
pertte*,  also  pure  alcohol  from  the  sawdust  ot  Eiifl^j 
eui  wood,  from  which  also  paper-pafite  and  oialifi  il 
together  with,  other  products,  may  be  obtained,  pA 
from  the  Eucalyptus,    irarioua   fibres,  includiog  tiio 
of  ccsa;mon  rushes  and  grasses,  the  mateiial  for  lUpttl 
pftper  to  supplement  the  enpply  of  rags,  v^c.^  as  wall 
many  other  naUve  products.  The  percentage  of  tar  "'" 
more  or  less  diatinot  characters)^  obtainable  frcai  * 
of  various  Victorian  woods,  is  given  in  a  table 
to   the  report,  as  is   also  the  proportionate 
medicinal  aloe  from  sereral  speciea  of  aJoe; 
from  tho  root  and  bark  of  Acana  iophanthn  and  A. 
rfftn ;    caoutchouc  from  I'lcun  nmcrophifUa ;  potask 
Eucalyptus  and  Fern-tree  aahes ;    tannic  acid  fum 
catechu  of  Acacia  d^cmrmt.     Among  the  e^ 
carried  on,  the  acids  of  the  CaMuanntXB  (in  this  iii4| 
of  C  qH^invftiittj  were  aubjoctod  to  analysis,  snli 
pteaence    of   citnc    acid,  accompanied  by   two  ** 
organic  acids,  was  shown  in  the  foUage  of  theae 
As  usual,  numerous  inveatigatioua  of  fhete  kiiidl 
nogativo  results*    The  percentage  of  the  TOla^ 
the  foliage  of  Mdaltuca  kypericiUha.f  M.  dttmn  ^ 

comttliif  E,  a^hJMa,  E^  populma^  E,  tahphylht  K 
was  obtained.    At  espenmeuts  on  new  subat^ncsViJ 
are  mentioned  on  the  dye  principlea  of  three  "~  "*" 
native  Droseras  or  sundew  bcrba,  and  amiOD 
digenons  products  are  enumerated  fibres,  paper 
fijted  and  distilled  oils,  nativo  potash,  aoda,  dyes,  i 
acelio  wood  acid,  wood  alcohol,  bromine,  ludinA^ 
many  other  substances  from  native  material,  still  ^pl 
latent,  thougli  extant  in  boundleaa  quantity. 

It  was  ascertained  by  experiments  en  rabbiti, 
Burtl^rtU^t  umhdiata  and  AtifjailUria  auitnil^i,  altliMI 
belonging  to  the  melanthaceous  and  thcrefun*  ^__ 
poiiO&ous  tribe  of  Liiiactx^  contain  no  noxious  |pi 
plet  in  thoir  tuberous  roots.  In  the  search  for  aatap 
the  tubers  of  terrestrial  Orekidct  tho  common  Mm 
porri/oliu  gave  the  best  results.  In  drying*  the  roOll 
thia  species  evolve  a  alight  violet  odour,  and  lett  gm 
of  tho  dry  powder  were  found  to  produce  ync  oun^ 
good  pale  mucibige,  free  of  bittemeea.  The  tubeit 
TAth/mitrti  iinifii fa,  although  stiU  richer  in 
proved  slightly  bitter  and  of  brownish  tinge.  Af 
but  few  of  tho  nuraerona  Orchids  of  Victoria  have 
examined  in  this  respect,  but  the  fow  ktuds  of  I'f0»9^ 
tubers  experimented   on    proved   inferior  to  tho« 

The  pTOduction  of   Enml^pim  oil  baa  noWj 
Mueller  atates,  attained  thu  rank  of  a  flourishing  in 
mainly  through  the  exertions  of  Mr.  Bosiflto,  irf 
mond.     He  also  alludes  to  the  fefforta  which  haf« 
made  to  acclimatise  the  Eue^ffpim  in  auch 
cHroates  as  suit  it,  wher«  there  is  neiUwr  t: 
nor  severe  froatp 

fcsome  pagea  of  therepc-rt  are  devote  to  an  ac-cjoI 
the  recent  botanical  publications  isQa«d  iir 
thorifcy  of  the  department*    Chief 
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tfB&OD  Hoeller  and  Mr.  Bentham.     The   seventh 

liine  of  this  work  is  promii ed  in  1875,  and  it  is  stated 

bt  tvD  more  volnmM  will  be  required  to  complete  the 

The  eighth  Tolwme  of  the  ''Fragmenta  Phyto- 

Aostialia)  *'  had  so  to  advanced  as  to  render  its 

DpoanUeby  the  end  of  last  year.  Asoriginally 

.thii  work  has  been  reserved  for  the  promnlga- 

_  of  abiolatelj  new  obsGorations. 

FdJowing  tiiu,  the  report  gives  some  details  of  the 

M  botaaieal  explorations,  of  the  issue  of  botfmical 

^^tf— 1  collections  to  about  one  hundred  public  insti- 

ItioQi,  hkYohriog  the  drying  of  more  than  ten  thousand 

,   Thioughout  the  whole  the  writer  complains 

hitttrly  of  the  want  of  funds  at  his  disposal 

dienflOQf  puzposes  of  botanical  expedition,  scientific 

tigituioi,.  and  the  expansion  of  the  museum.    A 

vufchere  is  stated  to  be  a  complete  collection  of 

ionign  to  Australia.     As  regards  indigenous 

__th«  collection  appears  to  be  very  complete.    In 

^rpeodix  to  the  report  are  published  the  seventh 

teottic  index  of  the  plants  indigenous  to  the  colony 

Tiekda,  Additions  to  the  genera  of  plants  of  Australia 

^theimeof  the  last  report,  fossil  genera  hitherto 

■defittd,  tod  a  list  of  the  vegetable  products  sent  to  the 

■TLoodoD  exhibition. 

TESTIMOyiAL  TO  MR.  E.  C.  TUPNELL. 
Oq  the  oecasion  of  the*  recent  retirement  of  Mr. 
Uwd  CkdetoQ  Tu&ell  from  the  office  of  Inspector  of 
IckcoU  voder  the  Local  Government  Board,  a  meeting 
AsbeidttExeter-halLof  head-masters  of  elementary 
lusiBf  eolkges  and  schools— chiefly  of  the  larger 
lEtrapelitin  di^ct  schools — ^to  consider  the  subject  of 
ipRfliag  lome  recognition  of  the  services  Mr.  Tufnell 
idRodved  to  the  cause  of  education  in  this  country. 
Ir.  £(hrin  Chidwick,  O.B.,  took  the  chair,  and  gave  a 
kit  iketdi  of  Ur.  Tufiiell's  labours.  He  had  served  on 
it  Poar-Uv  Commission  of  Inquiry  in  1832 ;  on  the 
Ikrtory  ComouMion  of  Inquiry''  under  which  tiie  half- 
bft  idkOQltjitem  was  devised  for  the  protection  of  chil- 
beo;  iiii  a&  the  Poor-law  Executive  Commission.  Mr. 
FtLfnellsarvdalio  as  an  inspector  under  the  (Committee 
H  KdooitioQ  It  the  Privy  Council,  when  he  inspected 
Bi{?  rafonnitorf  ichools,  and  on  the  Commission  of 
^mrf  into  th»  Employment  of  Young  Children.  He 
W  beta  dttrged  with  the  task  of  improving  the 
^aditjos  of  the  Oxeenwich  Hospital  School  for  the 
^^<h«&  of  nilors,  and  he  raised  it  to  the  condi- 
liw  of  «  model  ludf-time  school.  For  40  years  his 
i^noia  had  been  devoted  with  zeal,  intelligence,  and 
wToieoee  to  retrieving  the  condition  of  orphans  and 
'•Aco^tho  lowest  and  most  dangerous  classes  of  the 
9mamkj.  Mr.  Tufoell  had  a  foremost  influence  in 
kru^tho  foondation  of  an  improved  elementary  educa- 
in  la  England  by  the  institution  of  training  colleges 
i^  1h»  tneheiB  of  elementary  schools.  At  a  time  when 
^  vu  so  general  concep^on  of  the  need  of  training 
If  tkBeotazy  school  teaching,  Mr.  Tufnell,  then  an 
l«ff Hi  Poor-law  Commissioner,  induced  Mr.  NichoUs, 
toe  of  Oe  Poor-law  Commissioners,  and  Dr.  Kay  (now 
>^J«aH  KayShuttleworth),  an  Assistant  Poor-law 
^■■UKiier,  to  visit  Holland,  Switserland,  and  Ger- 
^,aiid«xiiiune  the  institutions  for  training  teachers. 
^udr  return  Mr.  Tu£aeU  and  Dr.  Kay  established 
ktamiog  school  at  Battersea,  and  with  the  approval 
■  tb  Poor-law  Board,  gave  themselves  to  its  organisa- 
J^  To  meet  the  expenses  of  the  establishment  Mr. 
«W  gave  three  years  of  his  salary.  This  was  the 
Hi  SflRQil  ichool  in  Engpland. 

IgMnl  committee  was  formed  of  those  present,  and 
■tteotiTe  committee  appointed.  Mr.  John  Hammond, 
^■tstsr  of  the  Lambeth  Sdiools,  Lower  Norwood, 

IJpitod  to  act  as  honorary  secretary,  and  Mr.  Thomas 
^of  tte  Booth  Metropolitan  Schools,  as  treasurer, 
^^OeetMhsoriptions  for  a  testimonial  to  Mr.  Tnfiiell 
"Viibooliiiastcxs  and  others. 


FOG-SIGNALLING    APPARATUS. 
The  following  communication  has  been  forwarded  by 
Mr.  O.  CuUis,  a  signalman  on  the  8.E.R.  :— 

"  I  beg  respectfully  to  introduce  this  apparatus  to  your 
notice,  as  being  the  most  useful  invention  yet  produced 
for  signalling  trains  in  foggy  weather,  for  three  reasons. 
"  Istly.  That  the  object  of  this  invention  is  to  provide 
a  simple  and  efficient  apparatus  by  which  fog-signals 
may  in  foggy  weather  be  automatically  placed  on  to, 
and  taken  off  from  the  raUs  of  the  various  railways  by 
the  working  of  the  ordinary  (signal  (visible)  apparatus. 
For  this  purpose  I  connect  to  the  ordinarjr  wires  used 
for  working  the  signals  another  wire,  which  I  carry 
forward  for  any  desired  distance  beyond  the  signal,  and 
at  the  spot  at  which  it  is  desired  to  place  the  fog-signals 
on  to  the  rail.  I  attach  the  wire  to  slides,  which 
carry  a  clip  in  which  tiie  stem  of  the  fog-signals  may 
be  held.  The  wire  which  is  carried  forward  to  the 
slides  is  slack,  and  the  slides  are  pressed  forward  by  a 
spring,  or  springs,  so  as  to  bring  the  fog-signals  carried 
by  them  over  one  of  the  rails,  but  when  the  signal  is  • 
lowered,  indicating  Uie  line  is  clear  for  the  Izain  to  pro- 
ceed, the  slides  are  drawn  back  by  the  wire,  and  the 
fog-signals  are  removed  from  the  rails  into  the  boxes. 
The  apparatus  is  so  small  that  it  can  readily  be  fixed  by 
screws  or  otherwise  in  foggy  weather  to  any  of  the 
sleepers  prepared  for  the  purpose,  and  may  be  removed 
therefrom  at  such  times  as  not  required  for  use. 

"  2ndly.  It  is  not  an  apparatus  to  do  away  with  fog- 
signalmen  altogether,  but  to  protect  them  from  danger 
whilst  performing  those  hazardous  duties,  as  in  my 
humble  opinion  (and  I  speak'from  nine  years'  experience 
as  a  signalman)  it  would  be  a  great  imstake  for  railway 
companies  to  trust  entirely  to  any  kind  of  machinery, 
more  especially  in  the  'London  Districte,*  where  the 
trains  run  so  frequently,  and  where  there  is  such  a  com- 
plication of  signals,  for  which  places  this  apparatus  is 
specially  adopted.  The  simplicity  of  its  construction 
secures  economy  to  railway  compMinies,  and  safety  to  the 
public  combined,  as  it  is  so  contrived  as  to  be  under  the 
control  of  the  signalman,  being  worked  in  conjunction 
with  the  signal  now  in  use,  and  thereby  preventing  the 
accidents  and  delays  that  occur  under  the  present  system 
of  fog-signalling.  By  employing  an  apparatus  such  as 
the  one  I  describe  to  place  fog-signals  on  to  and  to  t^e 
them  off  from  the  rails,  these  signals  will  only  be 
exploded  when  the  ordhiary  signals  are  at  danger; 
whereas  at  the  present  time,  when  the  fog- signals  are 
placed  on  to  and  taken  off  from  the  rails  by  hand,  they 
are  frequently  left  remaining  on  the  rails  after  the 
ordinary  signals  have  been  lowered  to  "all  right"  simply 
because  the  fogmen  have  not  time  to  remove  them, 
without  running  the  risk  of  losing  their  lives,  or  being 
maimed  for  life  whilst  so  doing ;  and  by  this  means  not 
only  are  a  great  number  of  fog-signals  exploded  uselssly, 
but  the  drivers  of  the  trains  are  confused  by  reason  of 
the  fog-signals  not  being  in  accordance  with  the  ordinary 
signals,  hence  the  real  cause  of  so  many  accidents 
during  the  foggy  weather.  ^ 

"3rdly.  Underthe  present  system  of  fog-signallmg not 
only  are  trains  delayed  and' accidents  caused  to  them  as 
before  mentioned,  but  our  railways  are  little  better  than 
death-traps  to  tiie  men  who  have  to  perform  the  duties  of 
fog-signalmen.  Every  season  there  are  from  twenty  to 
thirty  killed,  besides  a  great  number  injured,  whilst  per- 
forming  those  duties,  in  the  *  London  Districts'  alone.  I 
may  remark  that  the  fog-signalmen  have  to  place  the  de- 
tonating signals  on  to  the  rails  at  least  200  yards  away 
from  the  ordinary  signals,  and  it  is  whilst  travelling  from 
the  signal  to  the  phice  where  the  detonators  are,  to  re- 
move or  replace  as  the  case  may  be,  that  they  run  the 
risk  of  being  knocked  down  by  an  approaching  tram. 
Some  gentlemen  may  be  aware  a  train  cannot  be  heard 
so  distinctly  in  foggy  as  in  dear  weather.*     By  the  use 

•  Thlf  ttattmwit  is  entirely  oppoeed  to  Profeieor  Tyndall'i  receot 
experimenU  on  the  eflM  of  weather  oo  •ooadi.-^So. 
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of  this  apparatUii,  it  hmng  nnd^r  the  coatrol  of  the 
fiignRlmiiii,  Iho  dtitooatoti  will  alvrvja  be  takdQ  off  the 
tntjtalfl  tbe  inBUiat  Ihe  Bijrnuls  aju  lowered  tij  "ay  right," 
BO  that  the  fogmon  will  only  be  required  to  suhstitute 
fresh  detonatorit  aa  tho  old  onea  become  cs^ploded,  and 
that  the  J  will  be  able  to  do  immediately  a  tonun  has 
paaaed  bj  tliem^  and  they  wDl  have  ample  time  to  get 
out  of  the  way  before  aoother  trida  arrives.  The  coat 
of  fitting  thk  apparatus  will  not  exceed  3Qi.  for  each 
Bignal,  and  it  wiU  savo  each  railway  conipaiiy  from 
£200  to  £300  annujally  in  fQg-mgoa^  alono,  as  none  -wUl 
be  ttidd  ni^esa  Jictually  ^Bqnired  aa  a  danger  idi^&!/* 


WAHHING    OF    PASSEXGER    TRAfNS, 
M.  Belkroch&,  engiaetr  to  the  Grand  Central  Belgian 
Kailway*  feoentiy  read  before  the  lidge  Aasociation  of 
Enpncdrs  a  paper  on  his  ayattmi  of  warming  p^aenger 
tmlniT  which  ia  as  follows  ;^ 

Foot*warmera  or  coila  are  placed  at  the  bottom  of  the 
caiTiages,  and  a  current  of  wat«r,  continually  being  te* 
heated,  is  made  to  flow  through  them,  the  circulation 
being  increased  by  mmni  of  a  pump  that  may  be 
worked  by  the  engine ;  all  the  soils  of  the  train  are 
united  to  each  other,  and  the  eircifit  is  eoraplfited  by  a 
return  pipe*  Another  method  may  be  adopted^  which 
oonsiata  of  cooling  the  water  in  the  return  pipe  br 
making  it  paaa  thro  ugh  the  tank,  In  which  case  the  pump 
would  bo  replaced  Dy  a  imall  tnjector,  for  driving:  the 
water  into  the  re-heat«r.  The  re-hentjog  upparattis  ton- 
fibta  of  a  casing  which  forms  a  reaervoir  round  the 
chimney,  and  of  rc-heating  tnbps  fixfed  to  the  bottom  of 
thi»  reservoir,  and  deBceading-  into  the  amoke-box*  The 
l«iervoir  round  the  chimney  ia  flurrcumded  by  a  double 
tlSimg,  and  the  annular  spnce  formed  by  this  coAtng  and 
the  exterior  auHace  of  the  reaervoir  ia  in  f^ommumcdtion 
with,  the  smoke-bo3C,  and  ii  thf^refore  filled  by  the  hot 
gates.  One  of  tha  locomotive  injectors  ia  arranged  so  aa 
to  terro  the  boiler  or  the  heaters  at  will.  Half  an  hour 
before  departuio  the  locomotive  ia  coupled,  thti  feed- 
wftter hftTitig been  pre vioualy  heated,  and  the  coils  fed. 

The  first  experiment  for  the  purpose  of  testing  the 
oalonfic  power  of  the  apparatos  was  made  laat  year  on 
the  Grand  Central  Belgian  Railway,  with  a  tram  cotti- 
poaed.  of  twiilve  carriages,  tho  locomotive  only  having 
Imm  prepared  for  the  purpose.  The  cubic  content  of 
the  reaervoir  was  more  thtin  300  litres  (10  j  cubic  feet), 
the  speed  60  kiloa,  (about  37  milerf)  per  hour,  and  the 
preasuro  of  steam  in  th©  boiler  6  atmospheres .  The 
Beating  surface  of  tiie  apparatus  waa  2'27  square  metres 
im  the  amoke-box  (2i"4  aqnaf^  feet),  and  2  6  square 
metrefi  (28  aqnaj-e  feet)  in  the  chimnev,  the  outer  double 
casing  not  being  in  communication  with  tJie  smoke-box. 
The  following  are  the  resTilts  obtained :— While  the 
engine  waa  standing  or  shunting  about  Louvain  tcr- 
minue,  the  temperature  of  the  water  was  maintained  at 
96  degs.  Centigrade  (203  FohrO  for  two  hours;  and 
while  ronnJiig  that  temperature  rose  one-third  of  a 
degree  per  minute.  On  tho  water  being^  renewed,  and 
the  temperature  consequently  being  lowered  to  62  degs. 
Ontigrade  (U3e  Fcihr.),it  rose  again  while  running  to 
2-25  Centigrade  (36  Pahr, )  per  mmnte ;  and  from  Sa  degs. 
Centigmde  (isr*  Fahr,)  the  mcreafe  was  1  deg,  Can^- 
grade  (33-8  Eahr.)  per  minute. 

The  absorption  of  caloric  increased  therefore  with  the 
lowermg  of  the  initial  temperature,  as  might  have  been 
expected.  As  the  cold  water  will  constfLntly  cool  the 
appaxitua  while  running,  a  maximum  rise  in  tempera- 
ture of  2  degs.  Centjfirrade  (3oG  Fahr.)  per  minute  may 
be  reckoned  tip  on.  This  absorption  of  heat  corresponds 
to  36,000  cfldories  (142,859  English  unite  of  heat)  per 
hour,  which*  apread  over  a  quantity  of  700  litrea  (154 
gallona)  in  k  train  of  t^n  caniagea,  holds  out  the  hope 
of  heating  to  eO  degs.  Centigrade  (122  degs.  Fahr.)  per 
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PROTECTION  FOE 
StR^^I  beg  to  offer  a  few  ohscmitifr 
of  the  notice,  **  Protection  for  Invsnti* 
number. 

Pniaaia  ought  pwperly  to  be  cka» 
granting  patent  countries^  such  aa 
Holland  (if  the  latter  will  accept  I 
unlike  them  she  profesee«  to  ^ront  pat 
doee  not.  Let  this  reflection^  howc 
oorre8pondent*s  justly  wounded  apmt ; 
akno,  his  case  ia  the  nile,  the  opposite 
Th^e  ia  no  Fatent^kw  in  Proaiiwi. 
acting  nnder  a  set  of  ml^a  (Ch^  efliefiei 
to  be  to  grant  patenta  for  nothing  Had 
genius;   and  he  exercises  bia  ^ncti 

ifor  hia  country),  setting  at  deflat 
*a tent-law  and  usages  of  civiliaed  < 
are  so  well  acquainted  with  the  practi 
their  clienta  not  to  wast©  their  tiine 
application  for  a  Fmesian  patent, 
residta  of  which  will  be  the  givinf 
benefit  of  their  specifications  and  pki 
competition  without  reward.  Beiid 
accident  next  to  a  miracle  a  patent  i 
would  be  itfl  worth  and  effect  ?  Ita 
all  probability,  ha  only  for  throe,  it  u 
more  thaa  five  years.  And  to  eon; 
dition  of  n  on -publicity  of  his  Bngli 
must  apply  for  (if  not  obtain)  the  Pr 
filing  it.  How  doea  he  stand  ?  1 
America  and  Canada  for  instance,  the 
terminate  with  one  or  either  (that  n 
of  the  previous  foreign  patents  gr»nte< 
the  American  or  Cauadian  patent  wo 
seventeen  or  fourteen  years  respectiv 
be,  it  would  only  have  three  year»  U 
the  lapsing  of  tho  Prussian  paten 
he  must  apply  for  all  other  patents  b 
one  in  Prussia,  and  this  might  agd 
through  the  publication  of  the  ^pecifi 
entail. 

As  to  the  expenses  of  a  Gerimm  ; 
the  same,  whethor  it  id  granted  or  n< 
for  by  the  fkct  that  no  Government  1 
duties  on  tho  documeata  filod  is  the 
application  and  tho  grant.  The 
may  therefore  congratalate  themi 
bargain. 

Other  conntriea,  auch  as  Anstrii 
Wurtembnrg,  and  all  the  minor  8tat< 
patenta  easily  %nd  cheap. 

Inventors  observe  that  with  negar 
of  the  Patent-law  in  Holland  it  mi 
it  waa  a  veiy  defect! vo  law  that  Jin 
vcntor's  or  patentee's  right  to  pftt< 
hia  own  country  (Holland)  on  pain  < 
may  be  easily  explained  by  the  Dnl 
duB trial  people. 

As  to  Switaerknd,  it  is  rather  dii 
hope  they  will  mend  their  ways,  and 
while.  J 

But  aa  to  Pniasia,  it  la  contrarfB 
jtutiee  that  a  country,  with  her  ■ 
mannfaetnre,  should  enjoy  tho  fruit 
progress  of  her  neighbours, 

The  force  of  example,  if  not  of  I 
to  be  expected,  put  an  end  to  thi 
there  are  signs  of  a  Pruaslan,  or  ralJ 
to  include  the  other  German  Btatoi 
law  coming.— I  am,  &c., 
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PHOTBCnON  FOR  HiTVENTIOXS. 
6a,'— Mr.  Bnunwell's  paper  and  the  diacusaion  upoa 
k  while  pomting  oat  with  great  oleameas  the  evils  of 
tht  jnaeot  tyiteiny  and  ahowing  to  demonatration  the 
JHwmty  for  proteettoxiy  have  not  suggested  any  sub- 
•Uolial  ameodmeDts  of  the  exiling  law  of  pateiitB.  It 
ii  tna  that  during  these  discussions  a  deputation  from 
Ihe  laTcnfton'  lastitate,  and  others,  has  submitted  to 
Jihe  Lord  Chancellor  the  plan  of  a  preliminary  ezami* 
•jttioa  qf  ioTentionB,  according  to  the  system  in  opera- 
tioo  in  America;  but  it  seems  very  doubtful  whether 
Hw  piictiGal  wooing  of  that  plan  has  been  really 
llHacioM,  owing  to  the  £sct  that  it  inTolves  an  inquiry 
r  Mt  only  into  the  noydty  but  into  the  merit  of  every 
ocv  ioTsatioo. 

The  pantinj^  of  Letters  Patent  for  inventions  is  a 
pHogithre  of  ttie  Crown,  but  it  nevertheless  tends  in  its 
opotian  to  foster  the  monopolies  which  pressed  so 
betvily  npon  our  fbre&thers,  and  it  is  chiefly  on  this 
htter  fTDond  that  the  abolitionists  base  their  arguments. 
Th«  jffotectionistB  of  the  Patent-laws,  on  the  other 
hisa,  insist  that  the  most  trifling  invez^tions  should  be 
iscoanged,  and  their  resulting  benefits  secured  to  the 
tsreaton. 

The  right  course  lies  probably  between  the  two  ex- 
^fsm,  and,  acting  upon  this  hypothesis,  I  am  about  to 
■Tjww  yon  a  scheme,  which,  while  it  is  intended  to 
rta»n  the  objections  of  the  abolitionists,  has  also  for 
"J  jjfcttkat  of  satisfying  the  views  of  the  advocates 
«Jwtoction.  Without  further  preface  I  proceed  to 
jwjB^  scheme,  and  I  commence  it  by  enunciating 
*M  Wlowing  propositions  by  way  of  preamble : — 

I.  I^Uea  Patent  for  inventions  are  mere  grants  o' 
■noMlies,  and  ought  therefore  to  be  discontinued. 

^  InYeations  are  essential  to  the  prosperity  of  the 
««mffliitf  at  large,  and  ought  therefore  to  be  en- 
«wn«wi. 

1  fiiTentors  look  for  a  pecuniary  reward,  and  ought 
•!**JJ«^  in  proportion  to  the  value  of  their 

^"w^in8i,and  such  remuneration  should  be  secured 
^  ™«  Vf  operation  of  law. 

J.^iyttem  which  shall  effectuate  the  foregoing 
pnpaniaBiB  a  deddaratum,  and,  if  accomplished,  would 
*»«Mtioaal  benefit.  i— «~, 

^«i»nag  as  I  do  in  the  truth  of  the  above  proposi- 
"^  I  proceed  to  explain  my  scheme — 

^.^'tes  Patent  for  inventions  to  be  henceforth  dis- 
*"■*>«■•*,  and  in  substitution  thereof  a  certificate  of 
■J«h«  to  be  issued  to  the  inventor. 
^*  j^ch  certificate  to  be  founded  on  an  examination 
tfttettvaatioo,  but  only  as  regards  its  novelty. 
J^JB^wy  application  for  a  certificate  to  be  accom- 
pTO^by  a  specification  in  such  form,  and  supported 
|TM  eridenoe  and  models  as  the  Department  may 


i  The  specification,  if  found  on  examination  to  be 
*».^  be  immediately  publishwi  in  the   Oautte,  or 


T^*^  *^  ■«  to  gi^  the  public  an  opportunity  of 
^»J  nhd  objections  within  say  one  calendar  monUi 

riiT*  ^^  ^^  certificate. 

*•  The  fees  payable  to  the  Department  not  to  exceed 
v^fnaeas* 

••  Bfaiy  invention  when  thus  advertised  to  become 

•  *i7*^  ^  ^^  Crown,  in  trust  for  the  nation. 
te'ttJri!?^'"*  nuking  or  usinff  the  invention  to  pay 
<Bifte  Depertment  a  royalty  of  say  three  per  cent,  on 
iTEf  "•iMod  bjr  its  nse  or  sale,  two-thirds  of  which 
■^IJ*^  to  the  inventor,  and  the  remaining  third 
jJJW  to  the  maintenance  of  the  Department)  to  form 

ftTvT  "**^^"**^  revenue. 

'•  ^  lojalty  to  be  collected  by  means  of  stamps, 
JJMwperiy  organised  Department  of  the  Inland 
JjWitaDd  the  usual  penalties  to  attach  to  fraud,  or 


iAac^^i 


of  his  first  application,  and  the  certificates  to  be  issued  in 
numerical  and  chronological  order. 

10.  The  certificate  to  remain  in  force  for  a  generation, 
or  30  years. 

11.  A  patentee  under  the  existing  law  may  exchange 
his  patent  for  a  certificate,  but  the  duration  of  such  cer- 
tificate to  be  less  than  30  years  by  the  time  elapsed  since 
the  date  of  the  patent. 

12.  Any  certificated  goods  manufactured,  or  certifi- 
cated process  used,  abroad  to  pay  the  same  royalty  on 
importation  into  the  United  ^ngdom. 

13.  A  Department  to  be  constituted  called  the  <*  Board 
of  Inventions,"  to  consist  of  the  Lord  Chancellor,  the  first 
Lord  of  the  Treasury,  a  Chief  Examiner,  and  a  staff  of 
Assistant  Examiners,  all  properly  salaried. 

14.  Ail  the  officers  and  business  of  the  present 
Patent  Commission  to  be  transferred  to  the  new  De- 
partment. 

15.  The  Board  to  have  a  common  seal,  and  power  to 
appoint  districts. 

16.  In  course  of  time  a  proper  building  to  be  provided 
as  a  depository  for  models. 

It  is  conjectured  that  a  royalty  such  as  I  have  described 
must  yield  a  very  large  revenue  indeed,  thus  affording 
not  only  a  fairly  adequate  and  proportionate  reward  to 
inventors,  but  a  considerable  addition  to  tiie  national 
resources,  after  providing  ample  means  of  maintftfnrng 
the  proposed  Department. 

BLaving  thus  roughly  pourtrayed  my  scheme,  I  will 
now  proceed  to  point  out  how  it  affects  the  views  of  the 
respective  parties. 

The  advocates  of  the  total  abolition  of  the  Patent-laws 
produce  an  array  of  no  less  than  seven  cardinal  evils, 
which  they  sa^  are  attendant  upon  the  existing  system ; 
and  I  think  it  will  be  found  on  consideration  that  my 
proposals  extinguish  them,  one  and  all.  These  evils 
are: — 

1.  ''Interferencewith  the  freedom  of  trade."  My  plan 
throws  everv  invention  open  to  the  public,  every  indi- 
vidual member  of  which  may  use  it  upon  condition  of 
paying  a  royalty  of  10  per  cent,  on  the  net  profits. 

2.  **  British  manufacturers  are  placed  at  a  disadvan- 
tage with  those  of  countries  where  there  is  no  Patent- 
law."  I  neutralise  this  objection  by  proposing  an  im- 
port royalty  of  three  per  cent,  on  aU  certificated  produc- 
tions. 


stops 


"A  patent  for  invention,  b^  barring  the  road, 
further  inventions."  This  is  no  doubt  true  to  a 
gr^t  extent  under  the  present  system,  but  I  neutralise 
the  objection  by  throwing  every  invention  freely  and 
without  stint  into  the  hands  of  the  public  at  lai^,  so 
that  all  may  use  it. 

4.  **  Patents  are  granted  for  useless  things."  If  the 
foregoing  second  proposition  be  true,  it  seems  to  follow 
in  natural  sequence  that  facility  should  be  afforded  for 
the  most  trivial  invention  which  the  human  mind  is 
capable  of  conceiving,  and  that  on  the  obvious  ground 
that  it  is  impossible  to  predict  of  what  it  may  be  the 
germ  ;  and  the  only  condition  attached  to  the  grant  of  a 
certificate  should  lie  that  the  invention  is  new.  Even  if 
it  should  turn  out  to  be  useless,  Uie  simple  result  would 
be  that  it  will  not  be  used,  will  yield  no  royalty,  and 
therefore  no  reward  to  the  inventor. 

6.  "Patents  are  granted  for  things  which  are  old." 
The  proposed  preliounary  examination  as  to  novelty  wiU 
check  this  pnictice ;  but  the  same  reascms  as  are  given 
in  Ko.  4  afford  an  answer  to  this  objection. 

6.  ^*  Patents  give  rise  to  expensive  and  difficult  legis- 
lation." It  is  confidently  beheved  that  the  system  now 
proposed  wiU  be  production  of  no  litigation  to  any 
appreciable  extent  as  between  individuals.  Questions 
may  occasionally  arise  between  inventors  and  the  official 
deparbnent,  but  theso  cases  would  be,  I  think,  excep- 
tional. 

7.  "Patentees  are  great  losers  by  patents,  and  it 


the  inventor  to  aeome  from  the  date  •  would  be  a  charity  to  protect  them  against  themielvMe" 


Thi^  objectjon  is  most  thopoughlf  unswered  and  mtt 
Ijy  my  uchemts  euppoaing,  ai  I  beHsTe  will  te  the  com, 
taat  a  iyat^jm  such  as  I  baye  propounded  would  be  billed 
bj  myentors  flB  the  one  beat  calaulated  to  fiecure  to  tbem. 
and  that  by  a  Government  guaiantt^e,  and  by  the  aid  of 
official  CoHectore,  a  true  meaaute  of  pijcimiary  reward  ; 
whilo  it  would  at  the  same  time  operate  Hi  a  check 
n^u  the  coBtly  and  suicidal  proooetung^  of  tho  mere 
vuionary. 

An  ingeniotis  and  thinking  Tnan  cannot  help  invent- 
ing ;  and,  litiving  succeeded  m  obtaining  a.  certiScate  for 
one  inYentiou,  he  might  contentedly  await  hi  a  hoped  for 
rewardf  and  employ  hia  tbooghta  and  onergips  in  an  other 
channel,  undiaturhed  by  the  neecasity  of  self- protection, 
which  now  tormenta  him.  Aa  th^e  woald  be  no  secrecy, 
■0  there  would  be  no  fsax  of  diecOTery  or  robbery  ao 
oommou  under  the  proaent  ay  stem.  A  poor  man,  too, 
would  haye  aa  good  a  chance  of  reward  as  »  rich 
one. 

In  concluBionj  I  haye  only  to  add  that,  if  my  propojml 
may  be  considiired  startling  by  its  novelty  and  boldness, 
it  ii  an  antiriely  dbintereated  cne.  I  put  it  forward  with 
px^triottc  vi^wa,  and  c^n  only  hops  that  it  may  at  all 
events  be  deliberately  considGred  by  all  who  have  a  real 
deaire,  as  also  by  those  who  huvo  the  power,  to  promote 
the  true  interests  involved  in  the  important  qnestion  of 
♦•Protection  for  Invention  a/ '^I  am,  &c., 

John  Murray,  lV*iMUr/r  StiC,  o/  J, 

T,  Wliibelmll  plibc«,  1st  Jan  nary,  lidTe. 


GEHEEAL    HOTES. 


AmflriGan  Pateat-office.-^This  office  has  just  com- 
meuDwl  ihi  publi^atitm  of  a  aimp|«ta  vubjeci- matter  indtip 
froia  1790  to  l^To^.  The  firat  volume  (A  toG)  hMappcftri^, 
and  the  remainder  in  fa  the  pHuttir's  bLiiidi.  AUbi>ugh  tho 
mdvx  has  a  s^mewhAt  meagre  look,  tbia  really  iriiea  from 
the  fucst  that  the  claiuii  of  411  American  patent  nre  thorter 
and  far  mor*  ehftrply  defined  tban^  is  the  ca*©  und*r  our 
own  !awi  while  nu  pmtent  ia  aUovrcd  to  cover  more  than  a 
single  item  of  invention,  Tb«  whole  if  arrsnged  in  a  tabular 
form  so  as  to  give  a  very  4««istaiic«  lo  tb©  tyo. 

IsinglaM,— The  mEinufacture  of  lainglsss^  aaya  .Vaiwr^, 
which  is  genarally  nupposed  t<*  be  confined  to  Rusiiifl  and 
Nurth  America  J  or  othir  oonntriea  where  the  nturjyr^n  ij 
fuund  in  abundance,  is  carried  on  to  a  considerable  ex  rent  in 
India,  principally  from  the  air-vcasals  0!  neveritl  vari cries  of 
aciinth&pterygian  fish«ia,  and  particularly,  different  kinds  of 
perchf  aa  wall  MS  from  other  flab.  Tbers  is  room  for  a  grtat 
a^i tension  uf  the  tfado»  as  isingtaas,  ths  purest  known  form 
of  animal  jelly,  haa,  in  a  measure^  had  its  consuoip- 
tloa  cheeked  by  its  high  prioe,  and  subatilulsi  are  em* 
ployed,  such  aa  g*latine,  of  which  it  is  iteelf  the  purest 
form. 

Ba^strfltiani  of  BaaignB,— It  ia  in  contemplation  to 
move  The  i)asi^j4*offlet  from  Whitehall  to  premises  closely 
adjactnt  to  thoae  occupisd  by  the  Patent- ollSce.  This  change 
of  locality  ii  eJtp<K;led  to  be  f billowed  by  important  aketa- 
lion*  in  the  adminiitratifm  of  the  department,  as  it  will  be 
transferrsd  to  the  control  iif  ths  Commissi onera  of  Patenta 
implead  of  renjaining  under  the  Board  of  Trade*  Kor  this 
purpose  a  Bill  will  be  brought  in  early  neit  sSMkint  hut 
thfl  offloa  iUalf  is  to  be  mo  Ted  at  once,  without  waitinfj  for 
Hm  ncQtssary  administrativs  thsn^es,  na  the  premi*ea  it  now 
occupies  are  required  for  ths  Kajlway  Ccnomiesitjn,  Stigg«s- 
tiona  have  been  Riad«  that  ths  sjst«m  under  which  difsii^ns 
aro  r«giatarid  should  bo  ia  many  respects  assimilatsd  to  that 
now  in  farce  aa  regards  paten tsi  and  it  U  thsrefore  most  pro- 
bable that  the  varirjus  deMrJptiaiis  of  repirttered  inventions 
and  defiigufl  will  be  printed,  as  the  specificaibna  of  patents 
nuw  arc.  Another  necessary  improvement  will  ba  the  prs- 
|»ration  and  printing  of  iodf<xep,  thoce  at  preaenl  exist- 
ing being  only  maDUftoript,  and  vsn^  imperfect.  The  abo- 
lition  of  all  fee0  for  seai^ties  will  b«  raada  at  once.^ 


NOTICES. 


lUBscfiimairi. 

The    Chrbtmfta   snbflcriptioos   are 
ihoTild    be  ilorwarded  by  cheque  or 
order,  crossed  *"  Coutta  mid  Co./'  and 
able  to  Mr.  S&muel  Thomaa  DiTeBpoft^  | 
officer, 


■f^ 


The  second  JuTenil©  Leetme  by  ?! 
on  '*ThQ  Work  and  Food  of  tho  hon 
will  be  delivered  on  Wednesday  utxt,  J 
3  o'clock*  Tickets  hare  been  difitributen 
members  by  whom  application  was 


1] 
SOlEirtlFIC  UE£riN6S  FOE  TSK  EK&Hl 


TtflUil 


Mon.,,.  B074I  Oeeirapliical,  I«  Aavae-t<}w, 

Bt.  ViBMUt  Er»4i&e,  ''a.  Jcmm^ta 

Africa."  2.  Capt.  F.  ElEoDon  "The  Cod 

Delta  of  tiis  RuSgi,  EMt  AMea./'  . 

M«dtcal.  II,  Chandci*>BtT«vl,  W* Sp.rn* 

Lom^oa  IsAtitutI«i,  FinilKEr|^dn;!ii%,  B.G^^ 

Social  Sdennc  Aaaociatiim,  1,  Adam-Stre^ii 

8p.m.    Mr,  Hupert  K^IUq  on  ''  ^Uoa  S 

Bail  on  First  Ci^nvirtiotis/' 

IVms.  „JBoj^  Institution,  Albemarle-strfut,  W, 

£.  Har  LanJeaatcr  on  *'  Thv  Vt^igtm 

KiD^dom,"  ^ 

Medical  and  ChinTgiail,  &3,   Benim 

street,  W.t  H  pm-  J 

Civil  So^etrSt  3fi,  Great  Gcorge-stiit 

B.W..  e  p.m.    Mr.  H.  S.  Jones,  "tl| 

Qaa  Workn."  J 

Pbotopraphirt,  3»  Cooduit-itrMt,  W«»  Sv 

Anthropoloi^CAl  Initjlute,  i,  6t,   Msfl 

].  Mr.  ThDimas  J.  HotchmBoii  oij  **¥ 

of  I^phifltorjfl  I'^rii."    S    Mr.  Q.  E.  J 

AndatpaiiB  ant!  AndaTnaDcae."  1 

Wan- 1.  SOCrETT  OF  AATB.  John-stwet,  j 

I^Ti^rcMor  Macleod  on  the  **  Food  1 

Hi iTso, ' *    (J itTentle  Lecture  H,  \ 

QetvlciffiusI,  BurlJn^ftiiti  Hov^bS,  W., 

F.  Blake  on  '*  The  Kimnusddfte  i" 

A.  J*  Jnkea-BrDwmd  on  ■'The  ' , 

©reeoiand/'    a.  J.  Cliftoii  Ward  on 
of  Uift  gotitho^  Pwt  of  th.^   Ijike- 
GUi?lBl  OFuriD  of  tb.&  Lake^BjwiBfl  of 
Weftrnfiiriand  "    Second  P«H!T. 
QraphipH  Unf vanity  CoU<?ffe,  W.C.,  S  ] 
R*ritl  LiUrarr  Pood,   iO,  Johii-4  ^ 

3  pm. 
Eoyal  Bodety  of  literattire^  4,  et.  1 

<J  p.m.    Mr*  Walter  De  <3ra^  Bit 

lion  fjf  Mftnuaeript*.  c!u*fly  ia  relsl 

Catnl*  itrue  In  tbe  Hritijih  MuKeuai..** 

ATchr^*ol<>fpoal  AJtsndatiotL,  dft.  Ba^^v^ 

Tin?afl.«,E^Tal,  Burlinsrlon  Hgui*»»*  "W.,  8#  p.ai 

AntiyuwieN.  tSttrSiiifjtim  Muui^e,  W^QU 

IjOndaB  luhtttntiou,  FiDsbnuy-circua^J 

OhfemisjJ,  Burlington  Hotts^,  ^W.^  B  p, 

So«i«tr  for  tlie  Knconiv^ment  r,f  ihM 

duit>fttr»t,  W.,  S  p m.     Conversstsi 

Bnyal  InatjtutioDp  Alburn Afle-stFi^H 

P.  ^f .  Dimc&tL  on  '*  The  GrrAiider  ^9 

Geographj'."  j 

Iii?(nitora'  Institute-,  4.  St*  MKXtSft^M 

Matheroatifat,  22,  A Ibem arlfrHitait! a4J| 

F%i Boyal  InsUtutioOi  AIhem&t-l«-«t«««i^ 

MeetinjT,  9p,iii.    Prof.  XyadAM  c 
Pmbleros." 
avrr  and  Medianleal  Engiin*cr»>  7,"fFj 
B.W.7ip.m.    Hr*  JL,   T,  ^WjOj* 

Fliiloloficalt  Univeraity  OoUetfe^'W] 
on  •  *  CnraQT  Mundt . '  *  jB 

Junior  Philinsuphitml  Sncietr^^  ttA«A 
np.ta.  Mz*T.£D(7lediieX^dSl 
TbecttT  and  iU  rflwtknu  to  thm  JH 
OtKaaie  Nature.** 
8AT...»«pfio7al  Iiistihition,  A.tb«CE)*rl«^ 
Edward  DannrettthjeT  on  ^' 


on  ^«JIIo^ 


JODBNAL  OP  THE  SOOIETY  OP  ABT8,  Jabbabt  IS,  1875. 
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tOOEEBIHaS    OF    THE    SOCIETY. 


FIBES  AT  SEA. 

^Cbcmdl  li»w  decided  to  tjffer  the  Society-*  a 

Gold  Medal  for  an  elFt?ctive  means  of 

iuag  fim  oil  board  sliip,  aad  Uiey  have 

I  tlm  8ecr>tft4uy  to  enter  into  uommiuiication 

;  iliip^own^t^,  with  the  view  of  enlkt- 

r  aad  in  tkia  imp^jitant  m&tter. 

CAHTOR  LEGTUEES. 
Akcture  of  Ok?  oaurae  of  Ctmt^ifr  Lectures 
t  its  Action  and  its  Faes/*  by  Bejtja- 

Ots    MondAy,  D^t^mlHT  Slat,   l8T4t  as 
Lbctubb  m. 


r  to-iu^ht  the  primaiy  action   of 

ea  JUUJiiU  life.    This  is  th«  alcohoEc 

eii«ft   info  winea,  beeft,  and  ordinorf 

lri(  fa  which  Ibia  subject  muat  be 
•  1  to  thu  iDeTi5  pbjsmaJ  aotioii  of 
ujr  tf.iy,  tho  other  to  its  action  ae  a  food 
Of  the  vn.rie.'d  eubetancea  which  wo  take 
J  «&tD«,  like  cbloroform  or  apiiitn,  pro- 
#d  ph) aicjil  ^EvQ\m^  which  we  may  call 
Hi  which  hfive  nothing  to  do  with  the 
t<rf  thd  vT^aniirm,  nor  with  the  ^ustoinmefit, 
V9*    OthttT  sulmtancoia  act  bm  foods,  pro- 
I  fiontinaoQs  phenotnetin  of  structunal  build 
fcjioticia.    Alcohol  19  pe^-uli^r  in  that  w& 
4  •»  cntMdtir  ii  it  the  present  tim©,  from  each 
BpQttU  <jf  Tit?w,  and  to-night  I  take  up  the  first, 
I  At  ponl^  f»h|«ieal  action  of  nicohol,  re&eTving 
^  <d  it*  qti^tifii  u  a  food  for  ti  futtir^  lectcire. 
fa&rpJc  probldni  lies  before  ub.    The  mm  of 
1^  of  mtmiry  ii  invested  in  thia  country  on 
I  i  iofitmerdal  fubetance.     Where  does  tho 
B^    We  Imow  that  the  larger  part  of  it  goea 
Ikn  by  hiuBAn  beings.    A  little — I  mean  by 
a  a  Httlfi^ts  naed  for  the  purpose  of  art  and 
t  fhm  gradOT  pciiion  of  it»  pnieiioally  all  but 
I  cf  ii,  t»  coEtanm^  by  humoii  beingv.    Thua 
'tf^  Wii  msr  almoBt  say*  of  tBgineering 
1  <|tu4tion,  therefore*  ptiticulflrly  worthy 
Ttt,,  TVhut  b  the  good  of  this  in* 
1  of  lljr>  mhtftikBOB  which  it  euppHes  ? 
/  for  «iny  of  us  to  connider  onraeWes 
iit»*lying  thii  m&tt^r,  hut  w©  may  all 
"»  *i   uiimal   eng^oerS)  anxious    to 
|9cp«rtiei  of  agt^nts  which  infiuenG« 
Tq  p^  it  in  a  very  practical  wny^ 


anppoie  that  there  woi  no  qtsjeation  invoIvM  in  regard 
to  tho  LnfluoQed  of  alcohol  mpoQ  the  body,  but  that  in 
the  cotiTBe  of  the  iaventjoa  of  motive  engmes— common 
inanimate  enginiiSi  which  can  be  made  to  ptodutio 
motive  power  by  the  applicatioa  of  heat  to  wjiter^ — ^it 
had  originally  become  the  practice  from  some  tLncum- 
stance  to  put  into  the  engines  io  much  fpirit  with  tho 
water,  and  to  work  the  engines  with  this  rai^tun. 
Then  suppose  somebody  said,  •'This  is  a  v^y  expenuivo 
precise  of  working  the  engines  ^  maybe  thoy  wiU  work 
as  well  without  the  spirit.'*  You  would  then  naturally 
inquire,  *'Can  such  be  tht?  factf"  Aili  you  wonld 
seek  an  engineer  to  fill  the  place  I  now  hfLT*>  th« 
honour  to  occupy,  to  explain  to  you  the  mechtini«m  ot 
the  engines.  You  would  also  bJg  Mm  to  explain  and 
put  before  you  facti  which  woiLiIi  bear  upon  tbt^  pt^int, 
whe:th<^  the  admixture  of  s^pirit  tuid  water  was  useful  or 
useless  ?  Now,  please,  consider  nt^-  to-ni|tht  aa  an  ^u* 
gineer,  and  the  animal  body  aathfi  engine  I  am  to  speak 
upon.  I  am  not  going  to  address  a  worcl  to  yan  ua  a 
physician ;  I  am  not  going  to  offer  advice.  I  simply 
mean  to  place  before  yoU|  as  fir  as  I  know  theii^  thi> 
factB  roktiug  to  the  physical  eBeLta  of  this  thing  at^ohuJ, 
when  it  is  put  i&to  one  of  those  milifons  of  engines  which 
we  tall  men. 

Alcohol  will  enter  the  body— the  ecgine  of  which  I 
am  about  to  speak — by  many  channels.  It  can  be  intro- 
duced by  injectiog  it  uuder  the  bHel  cr  into  a  vein. 
Exalted  by  heat  into  the  form  of  vapour,  it  may  be  jnhakd 
by  man  or  animal^  when  it  will  penetrate  into  the  lungs^ 
win  diffuse  through  the  bronchial  tnbest  will  pnas  into 
these  minute  air  Tesiclea  which  are  so  well  deiined  in  tht^ 
diagraiD,  will  travel  through  the  mmute  circulation  with 
the  blood  that  is  going  to  the  heart,  will  condense  in 
that  blood,  will  go  direct  to  the  left  wdo  of  the  hoan, 
th^-iDce  into  the  arterial  canalSj  and  will  bd  carried 
throughout  the  body.  Or,  again,  the  tipirit  cas  bo 
taken  in  by  the  more  ordinary  chMinel,  the  stomach. 
Through  thb  channel  it  &ida  its  way,  by  two 
rcQtes,"  into  thti  circulation.  A  certain  poxtioii  of 
it^the  greater  portion  of  it— is  absorbed  directly 
by  th(j  veins  of  the  alimentary  surface,  finds  its  wny 
itraight  into  the  larzer  reins,  which  lead  up  to  Ihii 
besH,  Pnd  so  onwaruii  with  the  course  of  the  bJcod. 
Anotber  portion  is  picked  up  by  those  small  struotores 
indicated  on  this  diamtn,  which  proceed  from  the 
mucous  surifiice  below  uie  stomach,  which  ftrectillf]d  viUi^ 
and  from  which  oiiginato  a  sailcje  of  fine  tubes  th tit  reach 
at  last  the  lower  portion  of  a  commoti  tube  kunivn  iis  tbc^ 
thoracic  duct.  This  tube^  ascending,  as  you  will  ub^ervo 
on  the  diagram,  lying  in  front  of  the  splnitl  L^oluron* 
terminates  at  the  junction  of  two  Urge  veins  on  tho  loft 
side  of  the  body,  at  a  point  wh^Jie  the  venoua  blood, 
returning  from  the  left  arm,  joins  with  the  retumini: 
blood  trotn  the  left  side  of  the  head  on  its  way  Kf  the 
heart. 

Thus  in  whatever  way  the  alcohol  is  introduced  ft 
enters  the  blood ;  the  shortest  way  is  that  by  inhdatioia, 
the  longest  and  most  ordinary  way  is  by  the  slDmaeb, 
Indeed,  except  for  experimental  piirposee,  the  introduc- 
tion is  always  by  this  ktter  and  longest  routes,  nud  we 
maj,  for  our  practical  purposes,  only  tMnk  of  alcohol  aa  a- 
fluid  taken  by  the  mouth  into  the  stomach,  and  absorbed 
like  a  food  or  a  drink  from  the  surface  of  tho  aHmeutary 
canal.  ^ 

Suppose  then  a  certuin  measure  of  alcohoUs  taken  into 
the  stomaeh,  it  will  be  absorbed  there ;  but»  previons  f 
ubBorption.  it  will  have  to  undergo  a  proper  degree 
dilution  with  water,  for  there  is  this  peculiarity  respei 
ing  alcohol  when  it  is  separated  by  an  animal  membra 
from  a  watery  fluid  like  the  blood,  that  it  will  not  pii 
through  the  membrane  until  it  has  bt^come  charged,  to  a 
given  point  of  dilution,  with  wat<?r.  It  is  itself^  in  fiict, 
so  greedy  for  water,  it  wiU  pick  it  up  from  watery  ttx- 
turea,  and  deprive  them  of  it  until,  by  t^  saturation,  its 
power  of  reception  is  eithausted,  nftcr  which  it  will  diffuse 
into  the  '::-JTrei]*:  csf  ^frcidattn^  flaid 
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lu  illastralo    this  Uci  of  diiutiaa.  t  iiitosduce  a 

^  bitiiph  cxpr  rittieiit.     Hfire  i&  a  l^liddl^,  m  which  hu 

I  li»>UL  i;lrirt4   ;i  miiture  tjniiitiDg  ol  eqiul  parts  of 

ri^cohiit  ;^Qd  dt^lilltfd  water.     Into  the  neck   of   the 

I  ItUddt  r  {V  loT^t  f  kti  tuba  is  inaarted  and  ^imly  tied. 

Tlicn  ILq  hhtJdof  Is  imm^raed  In  u  saJino  fluid  repre* 

»«ijlinj:  nn  iirtificlal  serum  of  blood.    The  reaolt  i»,  th»t 

the  alcohol  in  the  bkdd^tr  has  abBorbad  water  from 

tlic  £.iipyimdiQg  aalina  aolutioiif  mid  thereby  a  coliimn 

of   Cui:!    hixs    piissod    up    into    tho    gbaa  tube.       A 

iiu[\:tjid  miJtture  of  a!^-  ■'        "1  wat€^r,  m  th©  proportion! 

I  ihi*  tiiae,  of  one  p-i:  td  to  two  of  water,  Las 

1)efn  \ad  ioto  tmoth< .  tmmf^r^ed  in  like  manner 

in  an  nrtiBcijil  aermii,     iii  thi*  ineiana*,  a  littlo  fluid 

hju  iilfci*  pAMed  from  tt*  OEitald«  ttito  the  bl&ddor^  to 

Ihftt  thurc  is^  r.  rise  of  Water  in  V         '      ^■■A  IfsH  than  in 

tb©  iHL'noHh  inslance*     A  ifaii  -onBiating  of 

(ifi^  y-nt     1      .    1    1  vi*T    ">  '  ,   V  ut<ei\  is  placed 

in  »-:  ^  t^-ispi^nded  in  the 

»irjiii  .'  "  ^0.9  fo^  0  time  a 

MHHuU  jih'^  Li    ijuid  iii   tiiu  iuW  tounected   with  the 

Vbtlder :  but  alter  a  timt.  owinsr  to  the  dilution  which 

took  pbto,  ft  turrcnt  from  witiiin  otitwarde  set  tn,  and 

ih^  tmjf  bijcatnc  empty.     Tbii.^  vn  \i  bladder  charg^ 

Citiginuliy   Txhh   tho   BikXnf3   quftJitity    of   Quid   containfi 

ffjow  A  dtfiVj-ut   qtmntity.      Tlit:   ia«t   contains  more 

>  than  it  did  oilgimUiy ;   the  second  a  little  more ;  the 

f  thijnd  A.    littlo    Itsn.      From    the   third    abeojptian  u 

inking  plfue,  .'ind  if  I  keep  eban^ng  and  replacing 

tJuj  ouif  I-  lluid  whieh  siurrounda  thu  b^dor  with  &esh 

I  «cruii)»  I  c  uuld  in  timei  owin|^  to  Ibe  double  cnirent  of 

'     '       bJaddur  tkrough  J  la  coats^  and  of  ^ater 

'  of  the  bladder  into  tbo  aeiiiin.  reniove 

In  this  way  it  h  reme^-ed   froin  the 

fitotiiHcti.  iiiUi  ibc  eirtiiialing  blood  whoa  it  bus  beca 

rwallovTt.  1.      Whun    we    dUute    aleobol    with     water 

\mk'^  :   it  we  quicken  ita   absoptioij^     H  we 

do  it   iuffidently  it    ia   diluted    m    the 

fitfirii ..  «£uiudtttidii  of  water  in  the  stomiieh  until 

thr  jci|au-ed  n^dmsttom  for  itt  ahaorption  ;  the  current 
then  ^iU  in  towjiirda  tju?  blosd,  and  p«^^a  into  the 
cixvnlutinf^  c-aiiiJa  bj  the  vein?. 

tf  yoti  direct  your  attention  to  thi^  diagrain  abQwiog 

thcj  f'iVnsLvlion*  yon  will  em  that  all  the  returning  leina 

find  an  tL*-  hvii'.^  trunks  wHch  terminate  in  the  central 

'  ^  "  '     '  "  '    ^  .uktion — the  heart.    The  heart  a  moving 

.  bae  fisur  ca^Ttie^B ;  two  ahove  chilled  the 

low  calK  d  the  vcutridea.    The  caTitie$ 

*in  xh.\j  aii^kt  side  are  ealied  rcapectiv-i'ly  the  right  auricle 

ail'!  Ht'l^t  VI  Btriclo  ;  the  cavities  on'  the  left  tide  are 

'  ■:  ly  the  If.l't  3undi3  isod  the  left  ventricle. 

.de  roceivfti  all  tho  venc>UB  blood  of  tbe 

mitt)  it  to  the  rig^ht  ^^ntriele  :  the  right 

the  blood  nvirtbo  luQga  where  the  blood 

b^''  the  left  &nficle  r^cciYe^  the  hlood  ffom 

tJjO  linigf,  a:.d  trsnsmits  it  to  tho  left  ventricle^  wMth 

drivr^  it  tbr^iis-h  these  arterial  tubssa  over  the  whole  of 

Ibo  1  m;^  it  returns  again  by  Ihe  veins  to  the 

rig)  I  heart,  and  ao  on,  in  circulation.  Aleohol, 

I  bci  '  -  t  h  (J  vrin«»  ma  ke«  it^  way  in  the  co  urse 

lb;  ouab  the  right  hearty  thrmigh  the 

lun^i .  :  ^i  ft  heart,  through  the  body  at  large 

by  the  nrUTJr^.     Thia  li  the  coiirfl©  of  ita  travel  in  the 

^rganifni  i  what  dtsm  it  do  a«  it  makes  the  round  i 

A»  itmrnea  thitriigh  the  circulation  of  tbf^  lunga  it  ia 
eiEpOBeav  the  air,  and  tome  little  of  it,  raised  into  raponr 
by  the  naturtd  heit^  ia  thrown  o£  in  expiration.  If  the 
qn^itiiiiy  of  it  be  laiga  Ihii  loea  may  be  ^i^on&ideraMeT  and 
the  cdciur  of  tho  apiiit  may  he  detected  in  the  expin^d 
btciiiJi.  If  the  quantity  be  amnll  tie  loaa  will  be  com- 
par^^tivfiy  little,  aa  the  spirit  will  be  held  in  solution  hy 
the  wnli^T  in  the  blood*  After  it  has  paaaed  through  th]e 
luiij;^^  ''ud  hm  h»en  driven  hythe  bit  hearl  orer  the 
Mfiei  itd  cuetiit^  it  paaae^  into  what  is  cftUed  the  imnutt 
I  iri.  Illation,  or  the  sftroiotorBl  csixc^AlaMiin  ol  the  drKantum^ 
The  arteriea  ertMid  into  vwy  maall  veaaela,  whi^a^e 
CaU^  nrteriolea,  and  from  these  laBnitely  small  T-^^elH 


apring  the  equally  minntc  tnA\Mt  at  foati  of  tl 
whieh  anj  ultimately  t  ■   '  i  ;  ^^mi  nfm  i 

the  blood  hack  to  the  i  iiaiagijllbra 

minute  circulation  tLb  .x«i,x.l,i..  ^sHivtyl 
organ .  To  t hla  brain,  to  theic  »itie](«,  to  iSbm  I 
or  eyeleting  organa»  nay  evan  i&ts  thla  \m.}  i 
it^lf,  it  mo\eB  with  the  blood.  In  Bome  &{  ^ 
which  are  not  excreting^  it  remaloB  for  &  tiai 
and  in  thoae  parta  where  thf^ie  k  h  \tag»  ^'^ 
water  it  rcmaioa  long^than  in  other  j»wrti.  BJ 
organs  which  have  an  open  tobfl  loi  cenTejil 
away,  as  the  liver  and  kidney b^  it  la  thcoi^l 
eliminftted,  and  in  thia  way  n  portion  ef  it  ii  I 
reniovf'd  from  the  body.  Tk^  r^  pasabg  I 
ronnd  with  the  circulation,  ia  prolmliiy  ^m^ 
carriEd  off"  in  new  forma  of  matter ;  bnt  mtm 
more  on  a  future  o(K»aion. 

When  we  know  the  eoursa  wMik  Uqs  alooh 
it^  IKittsnge  through  the  bod^,  ijom  tbu  p( 
abs^jr|it]on  to  that  of  ite  elinunatien,  we  ue' 
able  to  jurjge  what  phyaicnl  chnnps  it  in^ 
ditlerent  organ*  and  atruotui^s  with  whi*?*!  I 
contact,     it  first  rGacbea  the  M'    '  i 

(|nantity  of  it  that  entetB  is  in?**  ! 

maA«iiaiedect  in  that  fluid.   If,  1  c 

be  poiaonoiii  or  iemi*poi^encii>,  i 

rich  as  it  ia  in  water— and  it  «  ^ 

and  ninety  parti  in  a  theuiand— ^«  al 
oicehol  is'  diffueed  through  this  water,  J 
comes  in  contittt  with  the  other  conatttud 
thi;  fibiinc.  that  plastic  fiubstanco  wbicb,;f 
driiWE.  clotii  and  coagulatrs^  iind  which  ia  ] 
pro] lort iun  of  kom  two  to  Ihrea  f^nU  i| 
with  till;  albumen  which  pxisls  in  the 
seventy  prtfi ;  with  the  stilts  which  fu 
purta;  with  the  fsdty  mHtttrBj  and  laatl 
mitjuto,  round  bodiea  whkh  flostt  in  n 
lilooJ,  which  were  discovered  by  the  DntC 
LenwenbtJtk,  na  one  of  the  first  rc-sulta  of 
ob«ef\ntion,  about  the  juiddle  of  the  ui\ 
tury,  and  which  bw  c^llpd  the  blood  |k 
pusclea.  TbeBe  little  bodies  i^e,  in  111 
discs,  when  natural,  have  a  smooth  otif 
depresi^d  in  the  centre,  na  I  Indicate  on 
they  are  red  in  colour;  the  colour  of  the!) 
denvcd  from  them.  We  have  diacovt 
year 23  thf-t  there  exist  other  coqnL&clea  1 
blood  in  much  smaller  quantity,  whirli  «| 
c^D*.  Htrc  la  a  drawing,  showirj|j  VLiy^ 
tbeae  diflerent  c^lla  float  in  tho  lil€od-el4 
vefcrcls.  The  red  corpuacles,  yon  will  dj 
centre  of  the  atream ;  the  while  lia  oxl3< 
sides  of  the  vlsscIb,  moving  le»»  quiokl| 
ia  mainly  with  the  red  corpus«!lee.  Tl 
moat  impodani  functions  in  th.^  econo^ 
in  ^r^at  part  the  oxygen  which  we  ij 
ing,  and  curr^'  it  to  the  ostremtB  tia^i 
they  ahaorh,  m  great  part,  the  carbcml 
i&  produeed  In  t^c  combusiion  of  the 
treine  tiaauea,  tmd  bring  thAt  g^s  linrJe 
be  exehanged  fof  oiyf«n  there  ;  in  n^ 
vital  instrumenta  of  th©  eiteulAtion.      ^ 

With  all  these  parU  of  the  hlt>od,  witl) 
alhutuen,  ealtin,  fatty  matter,  and  corp4 
corner  In  contact  when  it  enters  Ibe^ 
in  iu^ient  quantity,  it  p^roduccfa  dl^ 
have  watched  this  diaturbanee  vcsiyi 
blood  coipuBcles,  for  in  aome  luiimiilii 
floating  along  during  life,  and  we  cai| 
from  men  who  are  under  alcohol  1>| 
of  blood,  and  examining  it  ^w^ith  tMo 
aelion  of  the  alcohol,  when  it  i»  oi 
It  may  cause  the  corpuacles  to  rttn  t# 
i^dto  adhere  in  roUs;  it  may  oiodify  t]| 
the  clearly-defined  emooth.  oula(r 
t reflate,  or  even  st^Jlko  mm  1  dc 
it  may  change  the  round  corpUMclo] 
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tiisf ,  or,  in  Tery  extreme  otses  it  may  prpdnoe  what  I 
i«y  »]1  a  tnmcated  form  of  oorpnicle,  in  which  the 
'^uge  is  80  great  that  if  we  did  not  trace  it  through  all 
J  sUMf  we  ■hould  be  pnaled  to  know  whether  the 
cij«t  lodced  at  were  indeed  a  blood-oelL  All  these 
cbBgei  lie  dae  to  the  action  of  the  apiritTipoii  the  water 
faoOaaoi.  in  the  corpnedes ;  upon  the  capacity  <^  the 
^Bnt  to  extract  water  firom  them.  During  every  stage 
a  Bodiflotion  of  corpasde  thus  deeeribed,  the  function 
toataorb  and  flxgasea  is  impaned,and  when  the  aggre- 

I  {^  of  tha  oalls,  in  massaSy  is  great,  other  difficultiaa 

I  use,  fcr  the  oeUs  united  together  pass  less  easily  than 
ftsf  ahoold  throu^  the  minute  rends  of  the  lungs  and 

I  dtb  gflotfal  cir^iUtioa,  and  impede  the  current,  by 
vioehloGd  mjury  is  i»oduoed. 

A  6DtW  action  upon  the  blood  instituted  by  alcohol 
kooai^is  upon  the  fibrine  or  the  plastic  ooUoidal 
mtttff.  Oa  this  the  spirit  may  act  m  two  different 
lijv,  iflMiHing  to  the  degree  in  which  it  affects  the 
nts  thit  holds  the  fibiine  in  solution.  It  may  fix  the 
mttt  lith  the  fibrine,  and  thus  destroy  the  power  of 
cMfilatioo;  or  it  may  extract  the  water  so  deter- 

I  nmitafyaBtopiDdfioe  oeagidation.    These  fkctsbetrr  on 

I  aoewodrdlned  subject  of  researah  with  which  I  mnefc 

;  cattMtUe  yo«  ftirther,  except  to  add  that  the  inquiry 

aiUai  why  in  acute  cases  of  poisoning  by  alcohol  the 

blooi  18  lOBetimea  found  quite  fluid,  at  otilier  times 

tiwif  ooignlated  in  the  Teasels. 

lim  an  the  only  points  I  have  time  to  tonoh  upon 

I  hmipectto  the  physi^  action  of  alcohol  upon  blood. 

I  I  BMl  fm  next  to  bk>od  yessels,  and  trace  out  the 
*dm  span  those  fine  ramifications  of  the  larcer  vessels 
vticii  *«eaD  the  minute  oironlation.  Upon  tnese  parts 
t^ipint  exerts  a  singular  influence,  from  which  arise 
i  vaam  of  phenomena,  ohazacteristio  of  action  when 

i  jjnn  4  Bodacataquanti^  of  spirit  is  taken  into  the  body. 
oat  «e  nw  fiallow  out  this  position  clearly,  it  is  esseu" 
tol  I  iboold  ibr  a  few  minntoa  put  alcohol  out  of  sight 

,  A^togeteaaddeseribetiie  mechanism  and  governance 

I  cft^aasateeiroulatiiig  system. 

liiay  of  joa  ever  vieited  the  Royal  College  of  Phy- 


f^oam  toQvoald  find  there  a  system  of  blood  vessels 
^^■Mtnftadtzaced  oat  by  the  immortal  discoverer  of 
thtdicQl>tia&  of  the  blood  himself  William  Harvey; 
tod  I  tbak  it  would  strike  you,  as  you  looked  on, 
^  <n  the  organs  of  the  body,  which  constitute 
t^  bo^  in  its  entirety,  are  bmlt  upon  these  minute 
^^"/^  It  is  as  though  Harvey  had  suggested  the 
^n|lt  that  the  vascular  system  was  the  primary  part 
i  the  taiml  organisation,  and  that  upon  it  were  planted 
Bi  (Uveloptd  all  the  structures.  I  have  here  had  con- 
^>^a  diagram  illustrative  of  what  I  mean.  The 
*tin«  iz«  all  shown  branchiupf  out  into  their  extreme 
™«tt  and  ^ving  tho  outlme  of  the  limbs,  of  the 
^Bf  of  the  viflcend  parts,  and  of  the  other  organs. 
^  TOM  are  teen  springing  or  continuing  from  tiiese 
°^*ae  arterial  parts,  as  nvers  may  be  said  to  spring, 
^^{orm  at  last  trunks  of  large  and  larg^  size  by 
'jAthey  bring  back  the  blood  to  the  centre  of  the 
*^^ian  to  be  vivified  there,  and  carried  on  again. 
fim  this  distribution  of  blood  in  these  minute  vessels 
j> itraetores  of  organs  derive  their  constituent  parts; 
r"^  ^ese  vessels  brain  matter,  muscle,  gland,  mem- 
^Jipren  out  from  the  blood  by  a  refined  process  of 
j^f^  of  material,  which  up  to  this  time  is  only  bo  far 
^Jvitood  as  to  enable  us  to  say  that  it  exists. 
_Ttim  minnte  vessels  are  therefore  more  intimat^y 
^■■^  than  any  olher  part  with  the  construction  and 
^■e  function  of  the  living  matter  of  which  the  body 
^^QMed.  Think  yon  that  this  mechanism  is  left  un* 
**~/  No ;  the  veasels,  small  as  they  are,  are 
J*  fliriiuuL  cQotioL  Infinitely  refined  in  structure, 
have  the  power  of  contraction  and  dila- 
fiover  is  governed  by  nervous  action  of  a 
*^ws  pass  to  the  lower  class  of  animals, 
^  *ka|(the  body,  in  addition  to  its  vascular 
of  ponti  of  nervous  matter,  consisting 


of  what  are  called  ganglia.  These  gangHa  are  connected 
togettker  in  ^ain,  and  from  them  filaments  of  nerves 
enumate,  which  are  distributed  to  all  the  active  moving 
parte  of  the  body.  Here  is  a  large  diagram  showing  this 
nervoue  system  in  the  grasahop^r.  In  such  lower 
animals  the  nervous  system  thus  described  stands  ahmo, 
and  when  we  rise  in  the  scale  and  come  even  to  man  we 
find  st^  the  same  primitive  nervous  chain.  But  we  find 
also  now  another  and  more  highly  developed  nervous 
systsm,  the  eentree  of  which  ore ledced  up  in  the  brain 
and  spinal  eolomn,  from  which  centres  nerves  of  speeial 
sense  ge  into  the  organs  of  sense,  nerves  of  sensibility  or 
oomraen  seasatiett  go  to  the  skin  and  other  sensitive 
surfaces,  and  nerves  of  voluntary  motion  go  to  the 
musolee,  aK  oomA)ining  to  perform  their  respectlfe 
Ametioafl  in  the  animal  economy. 

atom  mam  has  two  nervous  systems:  the  primaiy 
nervous  chain  and  the  added  centres,  with  their 
fiM«sc.  ne  two  systems  are  connected  by  then' 
fibre*  in  different  parts,  but  they  are  still  distinet) 
botii  anatemicall^  and  functionally. .  The  primaiy 
merseui  syetem  is  called  the  system  of  the  oi^anio 
vegetative  or  animal  life;  it  governs  all  those 
■maaa  which  are  purely  involuntaiy,  and  ils 
oeotree  are  behoved  by  some,  and  I  fiuflk 
with  perfiset  correctness,  to  be  the  seats  of  those  faculties 
whieh  we  oall  emotional  and  instinctive.  The  c«atre»«£ 
the  brain  and  spinal  chord,  with  their  parts,  are  tile 
ceotrsB  of  the  vohtional  and  of  the  reasonmg  poweri  «f 
all  those  feenUies,  that  is  to  say,  which  are  direcfl]^ 
under  tite  influence  of  the  will. 

Ken  in. mind,  if  you  please,  the  two  nervous  systiema, 
and  acn  to  Hie  remembrance  this  one  additional  fact,  that 
aU  tiboee  minute  blood-vessels  at  the  extremities  of  the 
cironlatien  tf e  under  the  control  of  the  primary  or  organic 
nervous  supply.  Branches  of  nerves  nrom  those  organic 
centres  accompany  every  arterial  vessel  throughout  tho 
body  to  its  termination,  and  without  direction  fVom  our 
vdil  regulate  the  ooatraction  and  dilatation  of  the  bloods 
vess^  to  t^ir  most  refined  distribution.  This  fact  was 
suspected  by  the  older  anatomists,  but  it  remained  for 
modem  research  to  malLe  it  a  demonstration.  Thus  it 
has  now  been  proved  that  if  the  organic  nervous  supply 
of  a  part  of  the  minnte  circulation  be  cut  off  by  division- 
of  the  organic  nerve  feeding  that  part,  the  vessels  become 
paralysed,  as  these  flexcr  Tnuscles  of  my  hand,  whieh' 
now  gnBp  so  firmly,  would  be  paralysed  were  their 
voluntary  nervous  supply  divided. 

It  will  be  clear  at  once  that  an  important  advance- 
ment of  knowledge  respecting  the  courae  of  the  blood 
through  the  minute  circulation  has  been  gained^ 
but  our  knowledge  dees  not  rest  at  this  point. 
When  oertain  simple  physical  impressions  are 
made  t^n  the  organic  nerves,  the  disturbance  of  their 
supply  is  indicated  by  distant  ^enomena,  and  the 
blu&  which mantief,  or  the  pallor  which  overspreads  the 
cheek,  under  the  influence  of  mental  emotion  or  shook, 
are  phenomena  of  this  order. 

I  can  bring  to  your  notice  an  experiment,  showing 
the  prodnotaon  of  paralysiB,  and  of  all  the  phenomena 
above  quoted  by  the  mere  action  of  cold  upon  tHe 
organic  nervous  fibre.  By  evaporating  ether  from  the 
baok  of  my  hand  quickly.  I  freeze  the  skin,  and 
thereby  prodnoe  paralysis.  I  take  Uie  ether  away,  and 
now  into  the  paralysed  veeeelp.  which  are  capable  of 
offering  no  ^cient  resistance,  the  blood  rushes,  distend' 
ing  the  veesehi,  remaining  for  a  moment  stagnant  in 
them,  and  giving  a  brilliant  red  colour  or  crimson  blnah 
over  the  part.  I  feel  in  this  part  the  glow  commonly 
called  hot-aohe ;  it  is  the  blush  which  occurrs  on  the 
cheek,  and  it  is  from  the  same  physiological  condition. 

Still  fiirther  in  advance,  and  with  the  mention  of  the 
fact  I  am  brought  back  to  the  subject  proper  of  my  lecture, 
we  have  learned  that  certain  chemical  agents  can  so 
influence  the  organic  nervous  chain  as  to  disturb  its 
functions,  after  the  manned  of  a  pure  physical  act.  When 
thie peculiar  fliud,  the  nitrite  of  amyl,  to  which  I  have 
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befflre  cdled  your  attention,  came  before  me  for  in^eflti- 
iration,  I  divined,  from  the  symptome  it  produced,  timtit 
influonced  the  organic  nenrooA  fibre  preeiaely  after  the 
manner  of  a  diviiion  of  that  iihre^  I  dipped  a  epill  of 
pap*r  into  the  Itquid,  brought  that  near  to  my  no3«,  aa  I 
do  now,  inhaled  the  vapour,  and  immediately  felt  my 
face  in  a  rod  glow^  aiyon  «ee  it  again  at  thia  Tuoment.  hnd 
felt  my  heart  beating  rapidly,  sb  I  feel  it  heating  at  the 
prBflent  time.  I  reasoned,  naturally,  and  as  erenta  proved^ 
corrocUy,  that  thia  fluid,  by  it«  aotion  on  the  organic 
nervt'S,  paralysed  the  vewels  of  the  minute  circulation, 
find  dndiDg  this  to  obtain  with  one  chenucal  agent  I 
traced  it  inotbei^andfoundaclaASof  cbemiealaubat&nceH, 
nil  of  which  hsTe  this  aame  property  ef  relaxing  the 
blood -ve^elfl  at  their  exLtreme  parte.  'The  whole  serien 
of  the  nitntea  poBBsss  thi^  power ;  ether  posae^ses  it ;  but 
the  ^reat  point  I  want  to  bring  forth  from  tbii  deacrip- 
tioiiis,  that  the  aubitance  we  ore  specially  dealing'  with, 
iJoohoU  posaesQff  ths  aelf-same  power*  By  thia  influ- 
f*tic©  it  produce*  all  those  peculiar  effects  which  in  every- 
day lifo  yro  bo  frequently  illiiatrated.  It  paralyse!^  the 
minute  bkiod^veiada,  and'  allows  them  to  become  dilated 
ifitb  the  flowing  blood. 

If  you  attend  a  large  dinner  party^  jrou  will  obterye 
after  thrj  first  few  conrsee,  whtm  tbe  wine  m  beginning 
to  eirculat**,  a  pro^reeaiya  change  in  aome  of  those  about 
yoa  who  have  lak&n  wine.  The  face  begins  to  get 
flnahod,  the  eye  brightens,  and  the  murmur  of  conversa- 
tion beoomei  loBd.  What  ia  the  reason  of  that  flaahing 
of  tbo  countenance  ?  It  i£  the  same  as  the  fLnah  from 
WushiEj**  or  Jioni  the  re-action  of  cold*  or  from  the 
nitrite  of  amyL  It  is  the  dilatation  of  veaaelfl  following 
npon  the  reduction  of  narvous  control,  which  reduction 
haa  been  induced  by  the  alcobul.  In  ti  word,  th?  firat 
atage,  tbi>  fltflge  of  vaet^ular  excitement  fixim  alcohol,  baa 
been  c»,iabl]tthed» 

The  action  of  the  alcohol  extending  so  far  doea  not 
«top  there.  With  the  di^turbanco  of  power  in  the  ex- 
tmao  T^aselai,  morediflturhancB  its  set  up  in  other  or^ana, 
fl&i  the  fitit  organ  that  shares  in  it  is  the  he^rt.  With 
<mfiib  beat  of  the  heart  a  t;ertj|jn  degree  of  real  stance  ib 
offered  by  the  vessels  wh^n  their  nervous  supply  is 
perfect,  and  the  stioke  of  the  heart  is  moderated  in 
respecl  both  to  tension  and  to  time.  But  wHon  the 
vessels  are  rendered  relaxed,  und  resistance  is  removed, 
the  heart  hegina  Vj  xmi  quicker,  like  a  watch  from  which 
the  pal btfl  have  been  removed,  and  the  heart*«tioke, 
losing  nothing  m  force,  is  greatly  increased  in  frequency, 
with  n  weakened  recoil  stroke.  *  It  is  easv  to  acconnt  in 
this  mnnner  for  the  qtiicketied  heart  and  pulse  which  ac- 
compiny  tbefirttfltage  of  deranged  action  from  alcohol. 
and  you  will  be  interetted  to  know  to  what  extent 
tbia  increase  of  vaacular  action  proceeds..  The  loforma- 
Um  on  this  point  ia  exceedingly  curious  and  important. 
After  I  had  observed  the  effect  of  alcohol  on  thf^  circala* 
tmn  genen^y,  I  aUampted  to  caJculaie  the  rate  at  which 
it  expedited  the  rate  of  circulation  bv  observing  ita  effect 
on  the  beat  of  the  heart  in  the  pigeon.  Alcohol  may  be 
lidmimftored  to  this  hlrd  quite  painlepalr.  and,  ns  the 
animal  quickly  goes  to  deop  under  the  influence,  and  ie 
therefore  perfeetly  quif?t.  the  beatings  of  its  heart  can 
be  onkulated  with  predaion.  I  traced  in  theie  obaerva- 
Moni  UM  increase  of  beat*  oi  tho  heart  amounting  in  the 
cquiw  of  two  hours  to  one-fouTth  bevond  what  was 
natural.  Then  I  im^jiiA  to  make  r^earcht-s  on  myself, 
but  mikny  circumftancea  intervened,  connected  vrith  the 
potaiftent  labour  and  anxiety  of  profeBaional  life,  which 
precrented  me  conducting  the  necessary'  operations  so 
<»iriotly  as  I  desired,  and  ss  I  might  perhaps  at  anotbcsr 
Ume  have  done.  Fortunately,  the  information  has  been 
f«  more  ably  sTipplied  by  the  tr 9*>3ifche8  of  Dr- 
r&rke»,  of  Ketly,  and  the  late  Count  WoUowica.  The 
reieni^bea  of  these  diatangaished  inquirera  are  so  valuable, 
I  makt  no  apology  for  giving  them  in  detail  The 
obaervera  conducted  their  inquiries  on  the  young  and 
healthy  adult  man.  They  counted  the  beata  of  th&  heart 
atflt  a(^  rrgulai-  intorvalsj  during  what  wsct  called  water 
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periods,  that  U  to  say,  peHe^dA  whim  tlisl 
under  ohgervffltion  drank  nothing  but  wiit«r;t 
taking  still  the  same  subject,  thirr  coanl^  t^ve. 
the  heart  during  suooaasiva  petioJs  in  vhic^i  ill 
taken  in  increaain^  quantitiei.  Thai  ett^p  tiy  j 
measured  the  prectati  action  of  ftlc^obd  on  tbe  i 
thereby  the  precifio  primary  inJUieinifl  induced  M 
Their  results  were  as  follows :—  j 

*'  The  average  number  of  beats  of  thti  heart  i 
i&a  calculated  from  eight  obflerrati^Qs  muds  Li 
during  the  flrst,  or  water  period,  wu  mm 
alcohoHc  period  it  was  127iO0!)t  w  flboat  21 J 
and  in  the  brandy  period  it  wai  l3l,DlK},or  2fij 

*'  The  highest  of  the  daily  mmm  of  the  pul 
during  the  first  or  wnter  period  was  775 ;  ^ 
da^  two  observations  ue  dfifiment.  The  of 
daily  mean  was  77  beate. 

*'  If,  instead  of  the  mean  of  the  eight  ^4 
we  comptire  the  mean  of  this  one  day,  m.,  jj 
minute,  with  the  alcoholic  dap,  bq  aa  to  be  | 
over-estimate  the  action  of  the  alcohol,  we  ^ 

^*  On  the  9th  day,  with  one  fluid  ounce  of  | 
heart  beat  430  times  more,  | 

'*  On  the  10th  day,  with  two  fluid  oonoaij 
more.  • 

"On  the  llth  day,  with  four  fluid  m 
times  more. 

'^  On  the  12  th  day,  with  six  fluid  ouncei,! 
more,  | 

''On  ibo  1 3th  day,  with  eight  fluid  <fi 
times  more.  j 

*'  On  the  14th  day,  Trith  eight  fluid 
times  more. 

**But  as  there  was  ephemeral  fever  on 
it  is  right  to  make  a  deduction^  and  to' 
number  of  beats  in  that  day  as  midway 
nth  and  13th  days,  or  1S,432,  Adoptingi 
daily  excess  of  heata  during  the  alccSil 
14,492,  or  an  increase  of  rather  morts  th^ 

"  The  first  day  of  alcohol  gave  an  ciesi| 
and  the  last  of  2S  per  cent  ^  and  the  meaf 
gives  almost  the  same  percentage  of  excQl 
of  the  six  days.  , 

*'  Admitting  that  each  beat  of  the  hmsi 
during  the  alcoholic  period  aa  in  tho  wa| 
it  was  really  more  powmful),  the  heaH  f 
days  of  alcohol  was  doing  one-fifth  tnot«  ■ 

**  Adopting  tho  lowest  estimate  ^Mcb. 
of  the  daily  work  of  the  heart,  viz.,  as  ea 
lifted  one  foot,  the  heart  during  the  m 
did  daily  work  in  exceas  equal  to  li^iB 
foot,  and  in  the  last  two  d»y8  did  eai 
amount  of  U  tonA  lifted  na  far.  f 

■*Tho  period  of  rest  for  the  Keort 
though,  perhaps,  not  to  such  an  extenl 
ferred  from  the  number  of  boats,  for  f 
was  sooner  over*  The  heart,  on  tho  fifti 
after  alcohol  was  le^  off,  and  app&rei^ 
when  the  last  traces  of  alcohol  w&re  el| 
in  the  sphygmograpbitj  tracings  ejgryi  of 
ness;  and,  perhaps,  in  consequenco  oi 
brandy  quiekened  tho  heart  ag^n,  tht 
a  more  rapid  contraction  of  tho  ventri^ 
than  in  the  alcoholic  period*  Tha  t 
fact,  on  a  heart  wboee  nutrition  had  4 
restored.*'  ^ 

It  will  seem  at  first  sight  alniost  U 
an  excess  of  work  could  be  put  uponl 
perfectly  credible  when  aU  the  facts 
heart  of  un  adult  man  makes,  oi 
73 '5 7  strokes  per  minute-  Thia  nua 
sixty  for  the  hour,  and  again  by  twm 
the  entire  day,  would  give  neerl^r  10«JJ 
of  strokes  per  day.  There  i«»  liow* 
fltroke  produced  byassuminpr  th^  ^ 
by  aleepj  so  that  for  simplicity-'* 
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Md  imlrin^  gfTterally  may  jrtit  the 

MiOO  m  iha  eintifo  diy.    With  e*ch  of 

» tlu  hro  YfDtrictea  of  tiie  lueeoti  oi  they 

Ufi  ap  into  tl^eu-  respective  veBMli  thm  ouzi«>es 

"k,  til*'  n%  otmcfii  with  th©  etrtn- 

cf  61  twenty-foor  hours.     The 

of  »wic  rett'leiDd  by  thia  aim  pier  calculation 

l€li»tt  tOfia;  ULil  if  we  ^timite  ihts  incro^d  i 

bytlcohol  w^fth&ll  find  thut  four  oiineas 

it  one-eighth  part ;    mx  onwom,  one- 

^ht  oxmc««,  a  fjurth  part, 

oC  pfimajy  eKcitemeot  of  the  <sm:tiktioii 

liiti  hr  a  comldenible  time,  but  at  laugth 

itfgt  from  its  orer  action,  &nd  requiita  the 

f  more  spirit  to  c&itj  it  on  in  ita  work.     Lot 

lit  nv  mAf  cdl  a  modem  to  amotint  of  alcohol, 

9imrm  by  i^ui&e»  in  form  of  wint^  or  beor,  or 

Wlud  ii  cMlted  strong  nhen-y  or  ppit  may 

m  Bttoii  M  twenty ~0ve  p«r  cant,  by  va!um^. 

mm  fll^%  giti  thirty-ei^^ht;  rum,  forty-^igfet: 

'i^*tto0;  vin  otdiiiuif«,  eight:  strong  de. 

cMtpagne^  ten  td  «kven:   it  maiu^ra  not 

4«  qiiittliiy  of  Alcsoh&l  be  regukted  by  ihtf 

w«l in mlsqwas imbibed.    When  wn reach 

VBM,  «  diiAliiet  pb^iiolefical  affect  foUowt, 

|0i  to  th«t  Urtt  itn^o  of  excitement  with  which 

}wm  OQHTwrsKbL     The  reception  of  the  spirit 

Hi,  there   need  he  no  ImpOTt^ni 

i  AoM  te  'tbm  oi^guiism ;   hnt,  if  the  qimntity 

I0A,  farthCT  ehangee  quickly  oc^nr. 

t  ftU  the  organg  of  the  bot^  »re  bntlt 

k^iieBlttf  stiucturea,  and    therefore    it    fol- 

l  k  |ttAl.»tigf4  pac^dysis  of  th&  minnt©  cironla* 

of  DtoMiity  lea4  to  distorbance  in  other 

^fhiheajt. 

ttlwrrviion  the  fiuih  eean  on  the  ehtsek 

t#ige  ik  vJie^holm  ezcitatioii  ia  preaumdd 

*  r  to  Ibe  pntff  actnaUY  expand  to  Tiew. 

_        mr*  fan  too  Ibfeibly  imprreised  that  the 

iJiniTind  in  the  body.     If  the  Inngs  tajM 

f  teo  wonM  be  found  with  their  vessels  in- 

»  brum  and  spinal  cord  ooold  bu  laid  open 

>  1^  w^nld  be  dueovered  in  the  aame  condition ; 

\fh»  Urer^  the  spleen,  the  kidneys,  or  any 

of^ajtfl   or  p^ti  could  be  ei  posed  the 

ml  would  be  equ&Uy  manifest.    In 

I  hftve   been  able  to  witneea  this 

r  condition  in  the  Ii^gs,  and  there  are 

I  tixfou  two  drawings  from  nature,  ehowing. 

\  m  a  natural  state  of  an  animal  killed 

r*  Ihc  other  the  lungs  of  an  animal  killed 

t  |put  at  a  time  when  it  wtas  nader  the 

V.n  will  Bee,  Bfl  if  you  wore  looking 

,  how  different  they  arc<  in 

r  Uo»i  y  c ontai n «i,  how  intensely 

I  biood  ;«  the  lung  in  whioh  the  veaselj  had 

■1  hy  the  akohdif^  ipiiit, 

\  ttua  itunmialj  ^^oggh  unhcippry  ep|K)rtumty 

l^lkaionipnon  in  the  biain-strueture 

^  ia  a  paBC^yam  of  alcoholic  ezeitmnent,  de^ 

ifidnrdte  ^"     ~    ' 


wlnel  of  a  railway  earriage, 
XLata^ntaneouBly  eT^lred  from  Sie 
Tba  brain  itaelt  entire,  wa«  befere 
itea  after  the  death.  It  exhaled  thf^ 
il  dtatluctly,  and  its  membrant^  aiid 
vet«  YBBcnlar  in  the  eitreme.  It 
il  had  been  recently  injorted  with  vi?r- 
Mtm  ixMttflr  of  the  cerebrum,  studded 
eodUi  lc:i^^eh■  he  diatinguiBhed,  when 
%y  tbe  nahintl  whxteneai ;  and  the  pm 
Ml  waeular  membnne  corenng  the 
>>§■<  a  4»licete  web  of  eoagnlated  red  blood, 
Nlttti  ftoB  vonela  engoigvd. 
I  ail  Iksl  One  coDtlltion  extended  throngh 
■ad  fftru  imaUer  bruin ^  the  cerebrum  and 
waa  nQft  ai>  marked  in  the  meduitia  or 
of  6ie  aplnj^  cord* 


The  option  of  alcohol  contiBtt*d  boyoad  ih&  titf^ 
stage^  the  functtot  of  the  tpiBal  cord  i^  inllucnLnxt, 
Tbroagh  thia  [^Ltt  tf  the  aeiTotia  aj^L^m  we  ikv& 
flccufttomed,  in  hflulth,  tb  perlbfiii  automatic  acta  of 
a  mechanieal  kl&d,  which  proceed  aystematlcaily 
even  when  we  art  ^thinking  or  speaking  on  i^ihor 
subject  a.  Tkixa  a  ^^kitlcd  flrerkroan  will  continue  hU 
mechanical  work  p&rfci^tly,  while  his  mind  ia  bent  oi> 
some  other  aiibj-  I't :  and  thu3  wc  aU  perform  various 
airt^  in  a  purely  laitoraatjc  way,  without  calling  in  th^ 
«id  of  the  higher  '.pntfes,  cxcopt  something  more  th%n 
ordinsj?  occurs  to  demand  their  aerriue,  upon  which  wo 
think  before  we  perform.  Fader  alcohol,  u«  the  spinal 
centres  become  influenced,  th^^e  pure  automatic  acta  cobbcj 
to  be  correctly  carried  on.  That  the  hand  may  rertch 
any  object,  or  the  foot  be  correctly  plant"'^.].  the  htghni' 
int<:netitual  centre  must  be  invoked  to  mikk^^  Lho  proceed- 
ing sac  are.  There  fallows  qnicldy  upon  vUis  a  detieii-nt 
power  of  co-ordination  of  muKnikr  moToment,  Th«» 
nervous  control  of  certain  of  the  muoclei  ia  U^^  and  tin* 
nervoui  atimuluii  is  nioi®  or  kst  enfeebled.  The  inufich>» 
of  the  lower  lip  in  the  hnmftn  iubject  uanany  (ml  first  t>f 
all,  thf-n  the  mmcba  of  the  lower  limba,  ai.dit  i^  worthy 
of  remiirk  tluit  the  eacteneor  muacles  givu  way  eariirr 
than  the  ticxew.  The  muaclea  themadves  by  this  tiuiy 
are  also  failiug  in  poTCf ;  they  reapond  muni  tlM^ljly  thaw  J 
19  natiirtil  to  tT\(^  T'll^nrjo  stimulufl ;  thoy^  t:  ',  nre  comtn^j^  ^ 
under  the  depr  'jenc'S  of  the  p-i^r^Iymi^  agcijiti 

their  fltructUT'  ,  itily  deranijed,  ^cnd  their  eon- 

tractile  power  j    i^vtu. 

Thig  medificiition  of  the  animd  functlone  under 
aleoh&l  marks  the  second  degree  of  it«J  action.  In  youn^ 
snhjecis  there  is  my^,  utuallyj  vomitinfj  ^Itli  taintnos, 
and  gradual  relief  fejin  the  burden  of  th-j  j^ .bon. 

The  akohelic  spirit  carried  yet  a  further  degi-ee,  tha 
cerebral  or  brain  tentrea  become  influen^xd :  they  nrij 
reduced  in  power,  and  (be  :^^r!trD!ling  influt  n  es  nf ^  ilj  lind 
of  judgment  art'  Iob'.,  .\-  these  centres  ni:'  Liobjdaii'A* 
and  thrown  into  ch^t-ji,  lixe  rj^tional  part  of  :Lt;  natujc  >  f 
the  man  gives  way  before  the  emotional,  jjiasiona],  or 
organic  part.  The' reason  id  now  off  diity^  or  is  fooling 
with  duty,  and  all  the  m«re  animal  inatincta  and  scnti- 
Qienti  are  laid  atrociously  bore.  The  cowiird  sbowi  up 
mora  craven,  the  br^gart  more  boastful,  the  cruel  m^rts 
mercilesa,  the  nntruthftil  more  false,  the  carnal  maxo 
degraded.  '*  In  vin&  irrit^  *'  es^preae^  even  indeed  to 
phjf biological  accuracv,  the  true  condition.  The  reason 
the  emotions,  the  injtincU,  are  all  in  a  etat.;  of  carniviii, 
and  in  chaotio  feebleness. 

Finally,  the  aj^tion  of  the  abohol  stiH  extending,  thu 
superior  brain  centrt  a  ore  overpowered  ;  tho  aensL'S  ura 
beclouded,  the  voluntary  muscular  prestration  m 
nerfected,  flensibillty  is  lost*  and  the  body  lies  a,  mtrti 
fog,  dead  by  all  but  two- thirds,  on  which  alono  its 
lifj3  hongs.  The  he&rt  etLll  remjiina  true  to  Ix^  duty^ 
and  while  it  just  lives  it  feeds  the  bj-^thing  power,  Aild 
so  the  dtroolfltiqn  and  the  respiration,  in  thd  etherwi»<o 
inett  maifl,  keeps  the  mass  within  the  hatta  doniain  of 
life  until  the  poison  begins  te  pass  away  and  the  nervous 
centi-es  to  revive  again.  It  is  happy  for  the  in^sbriatu 
that,  aa  a  rnle^  the  brain  fails  so  long  before  the  heart 
that  ho  has  neither  the  power  nor  the  sgnse  to  continue 
hia  proceM  of  deatmction  up  to  the  act  of  d^ath  of  his 
circnlatioii*    Therefore  he  lives  to  die  another  day, 

Thus  there  are  four  at  ages  of  alcoholic  n:  tion  in  tho 
primary  form  : — {a)  A  stage  ef  rasculiir  cxciti'meTit  and 
t^xhaustion  ;  {h)  a  stage  of  exciU'm'mt  and  e:^haustioa.  cif 
the  spinal  eoj^,  with  muscular  pertorbation  ;  {^^)  i\  stag© 
of  unbalanced  re-i^enxnj^  power  and  of  volition ;  (ji)  u 
stage  of  completij  collapse  ol  nervous  function, 

f^uch  is  an  outline  of  the  primary  action  of  alcohol  on 
those  who  muy  be  said  to  be  unoeeustomed  to  it* 
or  who  have  not  yet  fallen  into  a  Exel  habit  of  taking 
it.  For  a  long  time  the  organism  uill  bear 
tJieee  perveraiona  of  its  functions  without  appa^t  i 
injmy,  but  if  the  experiment  be  repeated  too  often  aed 
too  long,  if  it  he  continued  after  tbo  term  of  l\h  when 
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ttio  bodf  u  fuUj  d^reloped,  wheo.  the  elaaticity  of  the 
m^mbraneiS  and  of  the  hlood  veaacb  b  lessened,  cmd  when 
the  tone  of  the  mtiflcnjlai'  fibre  ifi  reduced,  ^en  organic 
«erie«  of  fttractural  ehongfet,  ao  eharacteriatic  of  the  per- 
iiitent  pffecstB  of  spirit,  becfline  promiiient  and  permiinent. 
Then  the  orteniftl  soffac©  becomes  darkened  and  con- 
gested, lis  veueli  m  porta  yistblj  lar^o .  the  akin 
heootnoa  blotelied,flie  proyarbial  red  noae  is  licfinf^l,  and 
those  other  ttrildog  Taacnlar  changa«  wMth  diafigunj 
rontiy  wbo  may  probahlj  be  called  moderate  alcoholid, 
wt&  developed*  These  channel,  helongiag  as  they  do  to 
external  parts,  come  tinder  direct  obeerratio» :  ihey  are 
^  HcAompamied  with  certain  othe*r  ehangea  in.  the  Lnlemal 
or^ne,  which  we  ikall  perhaps  die<>over  in  a  fntnre 
Nocture,  to  be  more  deetructiTe. 


ECONOMY  OF  FUlI.. 


Th^     following    ocoEiinmiicatioiis     h^re     Wen 
■d^es^ed  to  the  Coondl  on  the  subjoct  of   the 
I  se^sent  Btove  competition  :^ 

§,  Ct*iii:Oi'*lrK!t,  Churl nft-cfoa,  W.C., 

Lejiidoti,  nth  Dm.,  IS 7*. 

hiTLEUEN, — I  vwi  one  of  tho  oottipetitore  at  the  late 
I  of  0toYes  at  the  Londc^n  International  Exhibition, 

I  have  to  acteiowledgft,  with  thenfcs,  the  receipt  of 

Sour  coromuBicati'JU,  giving  me  the  decision  of  the 
onncil  in  that  compstiticjCt  and  though  I  am  neither 
fluqirlscd  nor  dfaappoiated  by  it,  I  cannot  but  regret 
that  m  much  time,  labour^  and  expenao  has  been  in- 
aurred  both  by  eammittee  and  competitors^  for  ao  uu' 
f  mtififactoiT  a  result. 

I  lihonld  be  glad  to  3earn  the  relative  raJues  of  the 
gfts>warming  atovea  tried^  if  the  oommittee  think  it  con- 
aiatent  with  their  peace  of  mind  to  fumiah  a  Hat  of  them 
in  their  order  of  meril 

But  my  BDOcial  reaaon  for  now  addressing  you  h  not 
to  open  vials  of  wrath  on  the  latne  conclusion  of  the 
triali,  or  to  cavil  at  the  method  of  teAtlng.  hut  to  sujrgeflt 
ft  plan  1  think  likely  to  promote  the  attainment  of  that 
improve  roent  in  apparntua  for  the  "  economic  uie  of  coal 
for  domestic  purposes,"  which  the  anonymous  donor  of 
£000  seeks  by  help  of  the  Society  of  Arts. 

The  late  competition  wem,  though  duly  noticed,  and, 
aa  Ut  an  I  could  see,  very  carefully  'conducted— an 
iiolated  effort  i  and  the  time  for  sending  in  stoves  was 
inst  the  busy  part  of  a  b^wy  season.  If  the  trials  could 
bd  mado  annually,  the  articlee  entered  at  a  stated  time, 
in  June  or  July,  and  the  decisions  made  known  in  Sep* 
tember^  the  attention  of  makers  could  more  fully  be 
given  at  such  season,  and  the  awards  would  be  issued 
<»rly  *?nough  in  the  year  to  be  a  timely  indication  to 
I  intending  purchasers  of  such  goodai  and  to  enable  manu> 
-fiicturers  of  sucoesaful  atovea  to  prepare  a  stock  in  au- 
ticipation  of  a  demand  that  would  be  likely  to  follow 
that  Buccesfl. 

No  other  prize  than  a  certifioate  showing  the  figure  of 
merit  wotild  be  needed. 

Any  aiitns,  like  the  42500,  given  for  the  enoouxage- 
moiit  of  improvementdf  could  be  devoted  to  carrying  out 
theie  triali* 

A  certificate  oo^d  be  given  to  every  stove  tried 
wh  other  good,  bad,  or  indifierent ;  and  the  value  of  the 
figure  of  merit  hein^  clearly  explained,  the  maker  could 
use  his  own  discretion  as  to  publishing  it. 

The  competition  being  annual ^  each  exhibitor  would 
aim  at  o^cceUing  the  best  production  of  the  last  year,  and 
in  time  the  perfection  desdred  would  be  more  nearly 
approached. 

The  points  of  e^^cellecce  in  the  best  production  of  its 
kind  each  j^.^  should  be  clearly  etated  and  conapicu- 
onsly  diaplfiyod  on  the  articJe  when  ezhibitedias  a  guide 
.^  both  purohaserei  and  manufacturert. 


An  agreement  could  probably  be  made,  if  demdtiri 
the  Crystal  Palace  managers,  or  othci^  for  littmg  ifi 
a  apace  in  their  building  to  be  calkd  the  Sodetf  of  4 
CompetitiOD  Couri 

The  competitora  individually  couU  pay  an  a|Eealn 
for  the  space  occupied  by  their  gpoods,  but  on  iudiipiMl 
coudition  of  admission  to  this  coort  ahouH  m  ft  oi 
apicuouB  display  of  the  Society^a  figure  of  merit 

Such  an  arratigement  could  be  adapted  to  ftH  i 
various  matters  in  which  the  Society  of  Arts  from  li 
to  time  intereata  itself,  and  would  before  long  ba  f^ 
appreciated  by  the  public. 

lam,  yonxs  truly, 

Faijicis  Ha* 

To  thu  Coancil  of  I  he  nooUty  of  Arts, 
Joba-itrEct,  Adelphi. 


Binala^hain^  D«e,  iTtt 

Dbar  Mb.  FoSTaa,— The  resnlt  arrived  at  bf^ 
Stove  Coramitteej  that  "while  giving  full  credit  to 
invention  and  efibrts  of  the  competitors^  for  the  o&rdi 
labour  which  they  have  beitowed  upon  their  t 
trivances,  the  Council  are  unable  to  award  any  psi 
appears  to  me  to  support  ^e  opinion,  that  in  oki 
most  effectually  promote  economy  in  the  me  of  coii 
domestic  purpgsee,  we  rec|uire  to  discover  new  tnilb 
the  science  of  beat.  Disoovery  ia  the  foundatkn 
invention  ;  and  the  fact  comes  up  again  and  agtiDf  j 
the  greatest  of  modem  iuventione  are  bfiid  t 
modern  discoveries  of  now  knowledge;  for  iitftai 
the  electric  telegraph,  electro* plating,  &c.  The  tf 
cability  of  our  present  stock  of  knowledge  m  the  acn 
of  boat,  ia  in  mjT  opinion,  largely  eSiauited  fiir 
purposes  of  invention  nntil  we  obtain  new  knewlr^* 
comoine  with  it. 

If  pl<mty  of  discoveries  were  made,  then  i 
would  have  plenty  of  material  (as  I  may  call^ 
making    new   inventions.      We    have  at  piw« 
eufi^cient  power  of  diaoovery  in  this  country  Oil 
with  that  of  invention. 

Want  of  new  knowledge  appears  to  me  to 
"dead- lock"  which  prevents  much  progrets  * 
tion  at  present,  and  hence  we  should  prov 
remuneration  for  pure  scientific  research. 

If  yon  can  commanicate  these  ideas  to  yoaf  I 
and  Society  I  shall  be  glad. 

Yoors  very  truly, 

Giojtoi  I 

p.  to  Nbto  Foiter,  Eiq., 

StcretAry  Society  of  Art*. 


nrvmiLK  lictuees. 


OnWednea^ltiyla^,  the  IStb  inst.,  thei 
a  course  of  two  lectures^  specially  adapts 
juvenile  audience,  was  delivered  by  Mr.  1 
M*Leod,  professor  of  experimental  scienoc  j 
Eoyal  Indian  Engineering  College,    The  ful 
was,  **  The  Food  and  Work  of  the  Iron  Hone 

The  lecturer  began  by  iUnstratingf  the  prindplii 
Tolved  in  the  combustion  of  bydrogeQ  both  in  a 
spberio  air  and  in  oxygen,  and  ihoved  hew  wat«7 
produced  by  combusbon.  Qolng  on  from  th@&e  til 
tory  principles,  ho  proceodad  to  tiieir  applicatica  U 
steam-engine.  He  showed  bow  watm  and  solid  mft 
were  incomprefiaible,  but  that  nevertheliQM  the  1 
would  transmit  pressure,  and  when  a  suffident  si» 
of  elasticity  was  produced  by  compretaaon,  ga-s 
what  they  had  specially  to  deal  with— ati^am,  « 
exert  a  fbroe  tending  to  move  any  portion  of  thl 
taining  vessel  which  was  moveable.  Thus  a  cobI 
driven  &om  a  tube  by  the  force  of  air  cemp 
means  of  a  piatou  working  therein,  II  waj 
I  principle  that  the  Bteun-engino  was  coiwtr«cled«| 
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m  tiiitim,    uid    imnieduitelf    oa    ita    «dmii* 
i  4niT«    tMa     piatoa    afl     &x    a«    it    coold 
fHf  cjJifldfir.    When  the  ptston  hivd  tmcked  it8 
lii  point  the  ji!l  of  il«am  waa  cut  o9^  4nd  another 
(^3^  en  tit  A  i>ppofit6  sid<3  gf  the  piston,  whiob 
|l  tim  eoalumBUr  &ven  backwards  and  forwards 
[  ral  to  Aid  Of  Um  cylinder.     The  motion  thoa 
toaoiilted  Ihrougti   auitalile  rods  and 
I IB  tarn  a  whaal^oi  dn  otharwork  i^uir^.  The 
lloitiaaiQf  thfl  msine  wore  then  CDtamenlGd  on,^ 
y  tbt  wauisfor  produoiiLg  dtaught  in  the 
_  rioeoisoliTai  bf  ina&ns  of  a.  stesim-blAst^    Thu 
ivt^WMUjiphdmid  and  illii8tral&i  by  ©speri- 

famimcn  at  iho  lectnr©  a  vote  of  tliaiiks  to 
lIULMd  W&8  pn>poB6d  by  the  HeefQUrj,  i^nd 
Booaiy, 


ItSOKLLANEOUS. 


ALTEBATIONS  IN  THE  RAJLr 
fmWTE^  OF  THE  GERMAN  EMPIRE. 

I  Conrttttitlaii  of  the  CT^mnan  Empiti3  boa 
ned  Qp  Um  qmeitloa  of  the  amalgamation 
,  I  Wimginr  to  ibe  oeveral  Btatea  of  which 
I'la  GOfopcM.    The  qnaition  involyea  ad* 
I  Hd  l4g^ilAtiv0  pffnctplei   which  are  of 
tui  00MDO|ioltUn  intero^  ai  aSkiting  not 
^bnl  Alio  the  international  transit  of 
i&ftm  the  continent  of  Europe ;  that 
^  with  hsr  thijty-fflx  millionfl  of  ©xporta 
I  EiDpufii^  p€rha|»  more  thun  any  other. 
•  of  the   tnbjoct  ia  net  lef«enod  by  itu 
t  lnj  tho  diplomacy  of  otix  own  and  other 
H©  ponHon  of  the  queation,  aa  now  pro- 
|\f  tlie  tj^!tmiuk  QoTenunentr  is  stated  m  a 
'lilt  faj  Hecr  Horitz  Mohl,  member  of  ths 
i  Wiirtemb^i^  ParHamsnts,  to  wko^  exor* 
ftvi  the  bruliant  example  set  to  Germany 
m  ndlway  admimstration.    The  fol- 
I  m  •batiact  of  ihe  pamphlet^  omittiBg  the 
ik  Ai  princiDlei  adopted  by  the  Society  of 
\  foi^  TelAgraph  question,  the  diBcnauen 
i  It  fKitcfl  m    anppoTt  of  bi^  viowi  on  the 
^  i«f  rulw»y  admimatration  m  Gfmnany. 
ilea  h«re  that  in  June,  1873,  an  Imperial 
jrHfiHniiml  WBJ9  add^  to  the  oth^  dopart- 
"lOwman  Admini^tiatioD.     Thia  depirtmont 

to  lay  before  the  Gonnan  Parlia* 

(lUil^y  Bill,  which  Herr  Mohl  diacuaaa^s  aa 

EdWIST   CHiJ>Wl€K, 


I  ftiilw«7  Department  has  Juat  preeentod 
!  A  siBMitrQ  for  the  Togulation  of  the  rail- 
[  Qm  Gfifman  Empire  ;  in  order,  accord- 
'  r  in  the  German  Parliament,  to 
to    all  ^hom  it  may  concern,  of 
f  Qt  objection  aa  regards  the  pro- 
TkA  JLSfmmeint  kfitun^  baa  alao  ccmtamed 
^  tf  tttaetii    following    cloady  the   onward 
tko  ^*  motiTei  ''  of  thja  meaanze.    I 
beoanae  the  "  motivea  "   (or 
Tci  principle  attached  to  the  BUI) 
t»  •  moch  icreater  ^tenaion  of  the 
„J  OC  the  railway  department  than  is 
»  H  li  ffe*  BUI  itedA  though  eren  ihm& 
\  itet  4afiB«l«  despite  their  apparent  limits, 
^  ~t  181  alaeil  anJimiled  extenaijon. 

^  WwcTg,  it  may  he  aa  well  to  took 
gf  (fall  moumwiU  which  eonoflma  to 


deeply  Ihe  rights  and  interesta  of  all  the  German  States ; 
and  thus  enable  readem  to  form  an  independent  jndg- 
menti  upon  tkia  important  question. 

The  Conatitution  of  the  North  German  Confederation 
of  1 867  contained  the  aamo  pronaions  for  the  regulation 
of  rail  way  a,  roads,  canalsi  ^c,  as  the  proaent  German 
donatitutioni  with  the  exception  of  the  clausaa  relating 
to  Bavaria.  Under  the  head  of  **  Objecta  for  the  Super- 
vision and  Legiahition  of  the  Federal  Government'' 
were  included-—^*  The  railway  or^aniaation  and  the 
eetabliahment  of  mean^  of  communjcition  by  land  and 
by  water  in  the  public  interest,  and  for  the  nationAl 
defence/'  But  by  this  it  waa  undoubtedly  not  under* 
stotwl  that  the  whole  railway,  canal,  and  river  syafcem 
was  to  he  plaoed  nnder  the  excliiaive  control  of  the 
Imperial  Government,  the  proof  of  which  is,  that  the 
Imprial  Government  haa  neyer  hefora  claimed  any 
such  powers.  Tlie  Conatitution  expreaaod,  however, 
clearly  enough  the  potnta  on  which  the  Imprial 
Ctovemment  waa  entitled  to  interfere  in  the  railway 
management ;  and  a  special  attide  of  the  Imperii 
German  Conatitution  was  devoted  to  deining .  these 
points.  As  the  qnestion  is  one  of  such  importance  to 
the  whole  German  nation^  it  may  not  be  out  of  place  to 
give  here  an  oxtraot  from  this  part  of  the  Constitution 
of  the  German  Em^ire^  to  ahow  how  contrary  ita  pro- 
viaiona  are  to  the  apttit  of  the  new  Railway  Dm: — 

**  Article  41.  The  Impcrinl  Government  is  entitled, 
if  aanctionsd  by  a  Bill  piiased  through  the  German  Par- 
liament, to  establish  at  ite  own  expense*  or  h^  con- 
ceaaions  granted  to  privi^te  companiea,  such  railwayi 
aa  may  be  deem^  neceaaarj'  for  the  nation^  defenfe,  or 
public  trafhc,  notwithstanding  the  oppoaition  of  those 
members  of  the  Federal  Council  tbro^jgh  who&e  territoiy 
the  railway  must  pasa. 

''  Every  extating  railway  administration  is  bound  to 
allow  now  lines  to  be  connected  with  its  own,  at  the 
coat  of  the  administration  of  the  DOw  lines. 

'*  All  h^ws  investing  existing  railway  administratione 
with  the  right  of  protesting  against  the  catabliBhiDent  of 
competing  lines  are  herehy  repealed  throughout  the 
whole  Empire,  excepting  in  so  far  aa  oxistiog  rights  are 
concerned ;  tnch  privileges  cannot  be  accorded  in  any 
future  concossiona/' 

*'  Article  44,  The  railway  administrations  are  bound 
to  facilitatOj  as  much  as  possible^  the  through  traffic, 
and  all  cbangcis  of  paagengera  v^A  goods  from  one  line 
to  another." 

'*  Article  4o.  The  Imperial  Government  rcaervea  to 
itself  the  control  over  the  tariffs.  Tbia  ©ontrol  will  bo 
exerdfled  with  the  following  objecta  in  view  :— 

''  !.  Thoostahlishmentof  nuiform  regulations  through* 
ont  dl  the  German  lines. 

"  2.  The  eatablisbments  aa  far  JU  poasihle,  of  uniform 
and  moderate  fares  throughout  the  empire,  eipeciaUy  for 
transport  of  coala,  wood,  iroUi  &c  ,  at  aa  low  a  rate  as  la 
rendered  practicable  by  the  requirements  and  capa- 
btlitiei  of  different  localities, 

* '  Article  46.  In  cases  of  famine*  or  any  great  riae  in  the 
price  of  food,  the  railways  are  bound  to  traiwnort  flour, 
vegetables,  and  potatoes,  at  a  lower  rate,  whicii  ahall  be 
fixed  hj  the  Emperor  by  the  advice  of  a  Spedal  Com* 
mittee,  appointed  for  the  inveotigation  of  the  drcum- 
atances* 

**The  above  regulations,  as  well  aa  those  contained  m 
Artiolea  42  to  4o,  are  not  applicable  to  Bavaria. 

**The  Government  ia,  howev^^  entitled  to  eatahliah 
narrow  gangea,  kct  iot  the  ooustruction  of  the  linea  im* 
portant  for  public  defence. 

"  When  required  for  the  purpose  of  national  defenof^ 
an  railway  administrations  are  bound  to  aubmit  im- 
plicitly to  the  decrees  of  the  Imperial  Government, 
and  to  transport  aoldiers  and  war  material  at  a  fixed  and 
tmiform  tariff/' 

ThtBoe  are  accordingly  the  pdntt  oo  which  the  Im- 
perial Government  is  e!ntitM  to  contnl  the  adminigtra- 
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ion  of  the  mil'wnyf ,  aceordiDg  tothoGemiaiieonititnticm, 
which  does  not,  now  ever,  in  anyway  intejfeTe  with  the 
rights  of  individiiiii  Stntca  to  cenetrucTt  nad  manage 
their  own  Stata  railways,  and  to  grant  concessions  to 
coiDprtniea  far  tha  ootutriiGtian  of  priyata  linefl.  Only 
ifi  ^a  G&m  of  su^h  linca  oa  are  cfeemed  neoeasaiy  for 
&Atiojial  defanca  or  ganariLl  traffic  19  th&  ImpcriAl  &o- 
vemmont  allowed  to  atep  in,  and  by  tha  authority  of  a 
ipfiCial  Bill  ps0$ed  for  the  occasion^  conatm^t  thu  lina 
Gith«^  at  the  expense  of  tbe  Eropiro  or  by  grunting  con- 
cfluions  to  a  private  company ^  even  without  the  coiw?nt 
of  the  8tat«fl  through  which  they  paea.  Suoh  a  ciise, 
however,  would  of  course  not  occur  if  the  Stages  eX' 
pre»€d  their  witlingnofis  to  conttract  the  line  them- 
selves.  Bavaria  consented  to  this  article,  which  would 
certainly  not  hava  hean  tha  caea  had  its  rights  of  rail- 
way  Gonstmction  ormtmagamont  haen  in  any  way  Hmtted 
thareby. 

It  appeftti,  tberafoto,  that  by  this  constitution  the 
authori^  af  the  Imperial  Govtfrnment  over  the  railways 
m  limited  to  the  following  points  r— 

1.  TsensiireBiich  uniformity  of  gauges  and  constr ac- 
tion as  fihall  fficilitate  a  thVou^  traffic.  This  has 
boen  effected  by  a  polica  regulation  of  December  *29Lb, 
1870,  wMchf  after  some  slight  alteration,  was  approved 
by  the  Federal  Council^  and  promulgated  by  thu  Imperial 
dhaneellor.  In  Wiirtcfmburi^^  this  regulation  Ima  been 
already  carried  into  elfect  aa  lar  m  local  circum»tances 
permitted. 

2.  The  eetablishment  of  uniforoi  r^ulations  for  the 
Tuanagement  of  the  Ixnea,  the  rights  and  duties  of  the 
officials,  &c*  Thia  was  carried  oat  in  the  **  E4ulway 
Management  Regulations'*  approved  by  the  Federal 
Coujicil,  and  published,  by  the  Ini  perils  1  Chancellery  on 
22nd  Docembcr,  1871.  This  also  was  put  into  practice 
in  WUrtemburg,  but  has  been  superseded  by  a  recent 
regulation  of  July  Ist^  1374,  uniform  with  those  which 
9X&  in  operation  ia  Austria. 

3*  The  oontrol  (not  the  abiolute  authority)  over  the 
tarifikwithaviewto  establishment  of  the  greatest  possible 
uiufonnity  and  reduction  of  the  samOi  This  article  cer- 
tainly giv^eiB  conaiderabia  power  to  the  Imperial  Govem- 
menti  hut  this  power  ia  unquestionably  rather  that  of 
arhilration  than  of  adminiatration,  which  tha  gxeat  diver* 
titiei  of  soil,  industry,  looal  circumatanccs,  &o.,  randar 
my  ^«Birable. 

The  nsguktions  in  Article  44,  by  which  the  diffarent 
milway  administratioQa  aro  bound  to  facilit^ite  in  every 
WEf  the  transfer  of  pa«seng&i«  and  goods  from  one  line 
to  anntherr  have  been  practtcally  carried  out  all  along, 
by  agreement  batwean  the  diflerent  companieB  am 
Bliiea.  As  regards  thu  national  defence,  we  believe  that 
the  military  authorities  are  consulted  before  any  new 
Imperiiil  liie  is  approved  by  the  Government  The 
regulations  concaming  the  laso  of  the  lines  for  the 
national  defonco  fcontiiued  in  ArUola  47)  were  in  full 
force  in  Nnrlh  am!  South  Germany  oven  beftire  the  South 
Oarman  States  Joined  the  Imperial  Ckmfaderatlon,  The 
Gknuan  railways  were  Ihua  not  quite  in  such  a  chaotic 
state  bfore  the  establishnient  of  tho  Imperial  Railway 
Department  as  a  perusal  of  the  articled  of  even  the 
Imperial  Constitution  regarding  the  railways  might  lead 
one  to  believe.  Indcod,  it  niay  bo  doubted  whether, 
after  tho  establtehmotit  of  a  railway  departmantj  thera 
was  any  occasion  for  any  further  legislative  njeaflurea, 
and  whf^^  it  would  not  have  been  battar  to  rest  con- 
tontod  with  the  efficient  carrying  out  of  the  regulations 
of  ^e  Imperial  Oonstitution  on  tha  subject,  instead  of 
dep^ving  (as  this  Bill  will  do)  the  indixidual  States  of 
their  constitutionAl  right  of  granting  conceeaions  to 
companies,  and  placing  the  entire  power  in  tiia  hands  of 
the  Imporial  Goverament. 

EvoiTone  knows  what  confusion  and  ruin  baa  been 
caiued  by  railwny  spMecwlation  in  Berlin  as  well  as  in 
Vienna,  North  America^  and  London.  Herr  Lasker  has 
covered  bimaelf  with  honour  in  tho  eyes  of  all  honest 
warn  by  exposing  this  evil  in  Hh^  Pnuieian  Byrllruaenti 


and  moving  the  formfatkn  af  a  Bofd  Cn&Qjg 
inquiry  into  the  caUSo  and  moma  of  prtfsitingj 
noble  exertions  have  not  beea  MJ^is^  thiMgkl 
ruption  he  has  combatted  so  enegeikillf  kq( 
will  and  muatalways  reappeai^in  i^teaf  alllU 
ment  can  do — as  long  as  coaof^ficioi  m  gnoto) 
private  companiaa ;  fer  spacnlatoii^  «i  ihqIe,  oi 
tor  such  cOQcesaions  with  the  otject  of  ijltoiil 
and  impassible  as  it  boa  hiiJiurto  proifld  to  i 
reckless  gambling  on  the  exduiagii,  it  b  fM\ 
poa^ible  to  prevent  it  in  all  which  coQwrtf 
spooulation.  What  little  can  bu  dune  in  tUj 
must  be  done  by  tha  individual  Bktn,  bf  I 
Govemmenta  and  rapri?£aiit&ttv€i,  Tb»  i 
the  tight  to  decide  whether,  imd  mwlar  vh.U 
they  will  allow  the  most  imporUuitmaiiurf  | 
mnnieatioii  to  be  worked  f^r  the  boMfit^ 
individuals,  The^  alone  possess  the  itqoMtff 
of  the  circumstances  and  nKniirananli  of ' 
countries^  The  Imperial  Philiwnaflt,  U 
Couucll,  and  the  Imperial  Gevflmffieat  iXBi 
knowledge  or  understanding  of  what  is  to thi 
of  each  indiridual  State ^  ^uppoilng  til 
Government  to  favour  privjite  riiilwJLy3.il]  1 
States  would  ba  at  once  at  the  mercj  of  B<d 
tors,  who  would  hava  &r  greater  fofililieii 
pushing  thjiir  schemes  throughout  tha  wil 
They  waxe  chiefly  Berlin  speculatoTi,  wh 
schamaa  of  private  railwaj^s,  to  drive  ia  thft; 
the  wedge  for  the  dostniction  of  the  State  11 
in  tbe  Central  German  States ;  and  it  I 
Govemmenti  and  ropresentativefl  ef  tbeij 
such  projects  were  frustrated,  to  the  gtflst; 
the  lands  concerned,  wMkt  in  Berlm  sM 
reigned  paramount.  Even  looking  at  m 
way  companies  from  tha  mo»t  favourable  ] 
the  defeat  of  the  spcculntor  was  a  kjpti! 
rejoidng,  for  a  higher  principle  wm  at  lA 
merely  Snancial  conai deration,  namtsly,  tl 
hy  keeping  in  its  hands  tha  profitable  lil 
to  extend  even  the  loaa  profitable  lines,  *n 
out  the  cotintry  and  promote  commence 
throughout  tha  land.  Thus  only  tbe  States 
function  it  is  to  provide  tbe  land  with  i 
municatiDn,  can  (effectually  decide  whethl 
extent,  and  at  what  times  and  places  the  I 
shall  ba  spread  over  the  country,  and  wh^ 
what  condition  ooneessions  should  l>e  gtii 
individuals. 

The  control  therefora  of  tho  syfltam  i 
cession  ought,  properi^  apaaking,  not  U 
functbns  of  the  Imperial  Railw»Y  Uepo^ 

Although  a  measure  was  pa^sea  in  thi 
Parliammt  (April  20th.  1870)  caning  « 
cellor  "  To  introduce  a  Bill  for  the  piirpO( 
uniformity  in  the  concessiona,  oonatnictl 
ment  of  the  raOways,  as  well  aa  for  en 
41  to  47  of  the  Constitution,  as  regards 
the  Government  over  tha  tuilwayB,"  au 
measure  was  confirmed  by  tlie  Q-ermKn 
ment  (Juna  14th,  187 1),  yet  the  Utt«r  t 
sary  not  only  to  withdraw  what  had  ' 
concerning  the  conoeeetens,  but  alao  i 
tional  reassurance  on  this  point  in  th 
Bill  lor  the  creation  of  an  ImpcmiU 
ment^ 

Herr  Elben,  who  brought  Ibpirard  th 
Imperial  Parliament,  mid  (Itfay  1 7t^  ] 

"  The  promoters  of  this  BUI  beliova^ 
now  come  for  taking  vigoroav  flteps  ta 
tion  of  the  seventh  chapter  of  tho  Oa 
have  thought  it  advisable  to  confino  ti 
within  the  Hmita  of  the  right  gr^xvt  e<i  Ta^ 
Accordingly  they  have  renoimced  tlwi 
into  effect  tha  first  clause  of  the  measl 
tha  North  German  and  Imperiml  V' 
beliere  the  mcst  effectual  fftepv  iprill  bl 


jMBl  tmter  wbaB0  authority  oU  ftutlier  esilexi- 
ItyflOwifiTiiein  may  he  carried  out  They 
hnftstkld  Mide  ftU  eoiiHideration  of  the  dueation 
WflBi^  II  ifa«  G«niiaQ  CoDititutlon  only  deals 
■ampnl^ory  tomoGHlonfl  of  Ait.  41,  and  we 
■ifir  ^9  fitrictly  wiih.m  th@  constitu* 

^Kb  j^  titiAl  P&rliamoiit.'* 

Hlh*  wntmaictsd  by  no  one,  not  eTen  by  tli$ 
■Qr,lhoil^  the  latter  indicated  a  further  ex  ten - 
^jflwern  in  th©  ipeech  of  Jlay  23,  1873,  where 
p  lA  tM*  -l!Wt:*^**It  ii  the  control  otot  the 
pitwn  Umt  concema  u^  rather  than  over  the 
I^K  tfatf  gUt  of  tha  whole  Bill  U^  in  Article  3, 
^Hlo  lh<*  Iiiip«ftal  ftothori ties— though  to  a 
degree — a  certain  amoimt  of  tietiiti^o 
'  MO  iA¥  m  the  separate  States  already 
aiathority,  referring  to  the  conatitn- 
^^B  manmi  Cotifedemtion  in  the  co^  of  th@ 
HHlb  1  ^erf  tnmOiToua  piece  of  machinery, 
HnflEuikfullT accept  eycn  thii  email  allowaxica 
Ml  of  roar  fotiiTe  co-op^raUon  in  the  further 
■Mil  d  m  qiueatioD,  aji  It  may  aeem  necessaiy . 
k|  rfjim,  in  tilLe  intereata  of  the  Imperial  digoit^^ 
Mftraoct,  not  to  leave  the  nuthoritiea  in  their 
iM»  of  powerl«aanes8.  They  have  now  the 
ktai  dtcre*«p  hut  no  kgal  means  of  enforcing 

|Bt  of  Haj  it,  ISTS,  Fnnee  Biimark  had 
VK  &«t  point  aa  one  of  the  reafions  for  the 
kif  tr  Impcri&l  Batlwa^  Depurtment  when^  in 
hrB'T  ^%att]''a  complaint  of  the  adminiBtration 
|6*i»- U'thringtm  EaMwayi,  ho  said  :^*'' I  trust 
IpVRUe  DcccAsity  of  ei^  tending  thui  mdudnrf}  at 
■bi  ^eoA  wiU  not  prevent  ita  STipporteri  from 
■lliitflC^aDd  commencement  .  ,  ,  .  I 
llkaWi>l  .  *  .  .  if  we  only  bring  it  bo  &ir 
■  lajpcrift]  authority  over  the  traffic  becomes  a 
ij^  W  farther  developed  and  enforced  where 
jlhrt^  nei  baen  ostabUshed.'' 
pugfliiiim  and  need  of  freah  authority  were 
biB&l  b  f^trryone  in  the  Parliament,  but  the 
pnykrn  tri  a  Kail  way  Department  was  carried 
p#i^«l  130  irotei»  fox'  although  ei^ry  8outh 
PMlteon  member  felt  Tery  doubtfal  aa  to  ita 
B^i  Iho  wmrm  advoeaoy  of  the  Chancellor 
^^ftlMmo  fi  majonty*  The  Liberal  Council 
^■HM^  tad  »the  Bill  became  law  pn  June 

|Ht  iDfinerlj  member  of  the  Diik?oimt  Com- 
pTKkiui  of  the  Beriin-Anhalt  Railway  Com- 
PMfyclntad  head  of  the  department, 

■^Bf^-  4—  *^— '  *f-^  Railway  Department  pro- 

^W  onvi  private  versos  State 

^Bli^  re  our  notice. 

^fe  mwft  l«  drawn  between  the  BiO  itaelf  and 

M^iit"  or  preliminary  exposition  of  principlei, 

■■^the  directieo  in  which  the  m^aaiire  tends, 

^^fc  ic-Tfloproeiit  of  the  question  which  may 

HHl  rmali  therefrom. 

pn  «f  tbe  031  nmi  ai  followB  :— 

Mfwiiioii  OTts^  the  confltrnction,  ma^nugemcvnt, 
~  *  m  tmtlic   of  all  the  railwnjs  in 

he  veiled  in  the  Imperial  Hail- 

Gcreniments  wiU  retain  the  fuperriflion 

Mist  and  conilnietion  of  the  railways 

are  not  specially  placed  by  this  Bill 

tt  oontrol^or  may  herDaftc^rlji'  placed  ^mdcr 

Bg  utteUi  expl;un  more  fully  what  la  in* 

L  B^ii!.^*  ihf.  ca9^  ipeeially  imumeTaled 
Tlailway  D^pnrtmtnt  will 
Mllowiiig  points  :^ 

t  lEvmai  fopfirinoii  ofertbe  eatatea  and 


**  2-  It  will  act  as  a  Court  of  Appeal  for  end  againit 
the  railways," 

"  Article  73.  It  will  be  the  ^inctions  of  tho  Imperial 
Railway  Department — 

'M.  To  enforce  the  execution  of  thiji  and  all  other  re- 
gulaiionB  of  the  railway  ayatem. 

**  2.  To  abolish  any  abuses  and  evils  which  may  oreep 
into  the  railway  adminiatration.  ^ 

'^3.  The  de^rtment  is  entitled  at  ita  dtserettoa  to 
take  any  branch  of  the  railway  syut^m  under  its  exdu* 
stvo  control," 

Thus  the  authority  of  the  Imperial  Railway  Depart* 
roent  would  be  practically  quite  unlimited.  It  ifl  aa 
though  a  clause  wero  added  to  a  constituted  definition 
of  the  right!  of  kings,  stating  "thni  the  m^oniLrch  is 
furthermore  entitled  to  take  all  other  administrative 
powers  nnder  his  exduMve  control/' 

The  Bill  gom  on  as  follows  in  its  deSnition  of  the 
powera  of  the  Railway  Department  t — 

**  Article  2.   The  conatraction  of  lines  at  the  expenie  ^ 
of  the  sepsrate  States,  the  right  of  granting  ccnceesiona 
to  railway  companies,  and  the  euperviaion   over  the 
companies  in  their  oharaster  as  joint*Btock  companioSi 
remain  in  the  hunds  of  the  separate  States  within  tho   | 
limits  epecified  in  this  BilL 

*'  Until  the  conditions  of  railway  conceisiona  ha^a   , 
been  fixed  by  the  Imperinl  authorities,  each  State  is   i 
entitled  to  regulate  the  conditions  on  which  it  will  grant 
railway  concessions,  on  the  understanding  that  all  fujch 
raalwaya  shall  be  subject  to  future  Imperial  legislation. 

•'  The  railway  Department  h  bound  to  see  that  the 
Imperial  interests  are  not  afibcted  injuriQUflly  by  the 
condJtionH  of  snoh  concessions,  and  that  a  due  hearing 
is  given  to  aU  reasonable  oomplainta  of  tho  conditions 
attached  to  the  conceaaiona,  or  the  construction  of  new 
lines. 

*'The  final  dedaion  is  in  the  bands  of  the  Federal 
CounciL 

**To  emBUTO  the  above-mentioned  objacta  all  plana 
for  conceaaiona  or  railway  contracts  between  difflarent 
Statea,  or  between  one  German  f5tate  and  any  foreign 
State,  are  to  be  submitted  to  the  Imperial  Railway 
Department, 

**  E-rory  Gorman  f?tato  is  bound  to  permit  any  lino 
commenced  or  projected  in  a  neighbouring  State  to  be 
continued  in  or  through  its  territory,  if  the  Federal 
Council  or  tha  representation  of  the  Railway  Depart- 
ment ahall  deem  it  advisable  for  the  national  defence  or 
general  traffic/* 

According  to  the  Imperial  Constitution  this  could 
only  be  done  when  considered  neceseary,  and  then  only 
when  nuthorisod  by  a  Bill  paaaed  specially  through  the 
German  Parliament. 

*'  In  such  caaca  the  State  in  question  is  entitled  tci 
build  the  lines  itaelf,  or  grant  a  concoaaion  to  private 
contraetoiB.  _     , 

**  In  case  of  the  Hallway  Department  failing  to  gain  ] 
the  consent  of  the  Government  concerned,  the  con- 
atrnction  of  the  line  can  only  be  carried  out  according* 
to  Article  41  of  the  Imperial  Ejonatitution/' 

It  is  evident  how  much  would  be  left  to  the  German 
Statea  of  their  important  constitutions!  1  right  of  grant- 
ing concessions.  Tho  Imperial  Railway  Department 
might  at  any  time  take  the  whole  power  into  ita  own 
hands.  But  even  thia  step  would  not  bo  necessary. 
Everyone  whose  application  for  a  conceaaion  had  been  ' 
rejected,  or  granted  under  burdensome  condiUona,  need 
only  appeal  to  the  Railway  Department,  wbofle  ftmctbn 
it  is  to  "  consider  aU  resaonable  compkinta,'*  or  in  other 
words  which  holda  tbo  deciaion  in  its  hands*  The  State 
Government  in  question  mighty  it  ia  true,  appeal  to  the 
Federal  Council^  but  such  a  representation  muat  be 
made  through  the  Railway  Deportment,  and  moreover, 
a  State  posaesuing  but  few  votes  would  be  entirely 
dependent  for  the  maintenance  of  ita  ri|>hta  and  pri- 
vileget  on  the  opinion  of  outsiders.    This  ifl  aurely  not 
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'*  pofffefemsf  th^  exclaiivo  light  of  ipuntrng  GODcei- 
riQun:'  We  shall  aeo,  mOJreovirr,  with  what  dilOGtnm 
00!iBeqnc«ncej  to  tho  midclle  Gcrmsm  State*  ^©  eom- 

I  pulsory  continutitioD  of  lities  eomnienced  in  neighbour- 
ing' Statiia  wouM  ho  hroiif;ht. 

In  Art.  1  of  tbfl  Bill  staodn  as  follows  t — '*  Aa  ragarda 
the  right  of  oppofiitioti  trj  ^  rival  or  pajr&I]d  line  of  rail- 

I  way.  Article  41  of  the  Imperial  ConBtitution  will  hold 

[  goodJ' 

Btit  thk  dfttaa  haaxt  quite  i^  dl8fearout  iiitd  most  dkm* 
troui  ^gnification  for  a  country  whoAo  Goycromtimt  b*s 
lott  tb«  right  of  ^rrtmling  thiie  coxLoeniaiu ;  it^  in  foct, 

>,«iidowi  cerljiin  Tauvaja  with  a  mono^lj  of  the  line ; 

^  for,  icoordiag  to  ijrt£ele44  of  tho  ConititutioQ.  oUcstab* 
liahed  figlita  azi^  left  untouched  by  thii  regulation.  For 
esumple,  tho  Pnmio]!  U.w  of  Novcmhcr  ^^rd,  1^3$, 
Article  4-j,  ftFrl^idB  auy  s«ooud  line  conitrocted  by 
diflerent  partips  counectiiig  tho  Bume  localitiea,  and 
pasaing  through  tho  flame  prineipid  loci^^litles  6m  any 
exiiling^  lincj  to  be  couBtrueted  for  a  period  of  30^  yeara 
after  tho  efiUblifhrnont  of  the  fiitt  line.  And  thia  law, 
though  nullified  by  the  Article  H  of  the  North  Oerman 
GoaBtitutfoni  xtifnaina  still  in  fierce  for  such  private  linea 
-whose  period  af  30  ye^s  has  not  yet  expired.  It  is  true 
that  in  the  ca/io  of  rmmy  PHimiaii  linra  this  period  has 
expired,  but  m  many  cosei  it  him  notj  whilat  the  Article 
41  woiifd  bd  brought  to  beaj  with  full  fort^e  on  all  the 
!?tato  rftHwayft  ab  aoon  aathe  Sttttes  had  Igst  tbe  power  of 
refuflimg  or  granting  conceairiona  to  private  companies. 

I  must  DOW  turn  to  the  "inotivoa/'  or  preliaiinaiy 
exposit  of  the  Bill,  which  are  bo  conchisivo  aa  to  tho 
Bpmt  in  which  it  hua  been  driiwn  up  that  a  few  e^rtriicts 
wiU  not  b©  out  of  pbiuo  hero  :-* 

*'  The  network  of  Germ&n  railways  hears  the  ttnoei  of 
th«  fonmer  divided  state  of  the  Empire ;  but  it  h^i  Hb 
light  a  a  wsll  m  ita  shady  aide.  To  compare  it  with  the 
example  m  often  held  up  to  us ;  whilst  in  France  Paris 
was  taken  aa  the  centre,  and  connefitod  by  direct  lines 
with  the  principal  political  Jind  stTatogio  points,  thus 
leaving  out  many  very  important  provincinl  localities, 
in  Oi^many  the  oppodte  courso  han  been  puraued.  The 
main  pointa  in  etich  land  hnving  been  connected  without 
much  regitrd  to  the  dirf^t  lines  between  tho  chief  iientrea 
of  tiTiffle,  the  country  hw  betn  covered  by  a  network  of 
linea  opening  oat  many  plaQea  which  would  have  re- 
maiaed  clneed  hnd  a  uniform  nystem  of  «:entrali^atiQU 
prevailed  from  the  beginning.  The  gr«at  diveraitiea  of 
railway  adminiatrationfl  have  had  another  i^rood  result, 
nanely,  that  of  fndowinj|:  Germany  with  a  mixed  ayateni 
of  SUte  and  private  railways,  a  eombiniition  which  Is 
tar  pr^feriihlo  to  either  an  excl naively  private  or  Govern- 
mHit  ByBtem ;  for  whilat  the  former  ia  too  often  at 
variance  with  the  true  intcrcata  of  the  country,  and  the 
lAlter  is  apt  to  fetter  the  march  of  comrnurce  by  biiroau- 
^aratio  routine  and  restriotion,  a  hicalthy  development  of 
tlie  railway  system  can  only  he  aecvired  by  the  existence 
aride  by  aide  on  all  main  Lines  of  State  aa  well  as  private 
jaUwaya;  for  whilst  the  State  supervision  and  series  will 
K^igulato  the  private  lincSt  the  private  lines  will  by  their 
competition  exercise  a  stimulating  infiuence  on  the  State 
mil  way*/* 

{To  hi  contiHU^.) 
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A  few  Wfeks  ngo  4o0  tons  of  Egyptian  ^iigar 
Wire  brtnziihtto  Di^siion  by  tho  ^ti^nmr'r  Of<Mf40yfr<.^isL  Liver- 
pooh  Thk  pugar  it  en^  ifXteijs^iv»ly  in  Eur<jpi»,  hut  it  i& 
Kid  it  has  bfea  Iroportc^  into  th«  Unitct!  ^tntea  b«f(tr|t. 

Tlio  -Icrtf^m^  n0te«  that  the  Hussi»n  exptniition 
wbicli  it  iibfmt  to  explofv  Wf^ti-ru  ChtEL*  has  renclsfd 
^ftugbai,  via  Kiaeht*  aad  Ptking^,  after  pTocuriug  th« 
npQftKwujy  passports  nt  Om  latter  piacp.  The  party  QrinuBls 
of  tw(>  military  offiMrs,  a  doctfir,  a  photogriiphrr,  thrt» 
C  esfiiickf,  And  two  interpristorR.  They  w«re  to  !«iivs  at  onoe 
by  Bt^atn^r  for  Hniikttw,  whence  tln*y  uili  proceed  in  native 
I  up  He  river  li»B.  in  a  we^trrly  dirgctlgn^ 


Ui«  yr^r.  H07^3a(U    Thu  Gallery  %<iM  uitiwii  fnim 
to  MMiiiJ*y»  Xrv  -?. 

for  iviimh*-!.'  \  iravclUni:,  cartfAi- 

•ifuieusij  forllicytar  1^74  wlt-: 

,•  -..■v.f]  ]'.mr%]     S^l.Ml:    i-t^Tifri- 

Incrciiiie  ot'  ■.     TJio  totsl 

sfiicf  tlie  o^'-'    ■  M-  .  ^, 

t  Niitnl>tr  iif  I L  :?ir,  &'iO,>  TtJ. 

I  Numbor  of  vl>  -■■  d&r.  ^l^TM ;  SinM  IMi 

Ui«  M0*6»im  fretf  J ,  ■  ^>  I  &5a),  3,0fl2,»W. 

■J  noicd  f or  HKi  [» T  ■  I  n  r N  H . ... , .  ui  be  r. 

»*  T<»tal  timuUir  of  viPitfnrs  fup  |tt#  y«Mr,  33T.03S, 

tt  Total  rmmbv^r  n(  Tt«Itor»  for  ihf.  yfaf,  1*6,>*0, 
crc*»i?  of  Cjes  mer  is* 3,  ami  *if  '«e,6"I  orpr  11*:^ 
b^lnr  pro^rtn-^lvp.  Thp  lutal  fianilLier  riiitlng  Uie  Tf 
sbciti;  jterltid  ii-a%  l.Sln^.OLM). 


Thij  um  J  liter  of  patents  applied  for  da 
year  eodinic  Denember  31, 1874,  w«tft  4A92^  whklj 
cre^i>«  of  198  on  the  previinia  year  (1|^2M). 

The  totttl  numbpr  of  vejsel'!  *->f  fliffi'iTii 
launched  on  tbij  Cljde  during  the  year  1  ^71  afiMt1»| 
197,  with  ft  KTe«fl  tounm^  of  S44.467.  TbU  «s  floM 
with  1B73  ichuwn  nn  increii!w%  oHrto  th#  number,  tad 
CT9M9  in  the  tooHAge  cff  2,^7o.  In  tb«  cla#*  of  anilU^v 
there  is  au  iacpMUW  iu  number  of  '29,  trith  aa  iacfSi 
tflnii(*ge  of  33  JiO.  Paddio  ^teomerft  hava  decnsaied  (ftj 
her  by  4,  ond  in  tomna^o  by  8.0/,^  The  number 
■learners  w«f  on«  T«(!i  tban  tbrnt  of  tb*  prarioot  ] 
the  tunnag«  shows  a  decrease  of  2&|329. 


1 


^     iiT     APPLIANCES     FOR     THE 
HrV    OF    LABOUR. 

-     >    ---     '  iTTsplOTiieiito,  tna.- 

■2,  of  IftbotlT  will 

,  '^j.  _..     "^ijciety  for  the 

n4a&n7.    It  will  OQiiAfit  of  two 

AMI  JlEcrtA-xte**  Totir.s.  ast* 

...■/xr.f^-t^*  bund  and  mnchme  taola,  Inthos, 
'  r  2^  mjichines,  slotting  itni  ec.tgw. 
i:iieri'  moulding-  machinp»f  fil&* 

Lnidcen'     IooIb,    punchingt    iivat^ng, 

3. 

ft  Mpplic^Ud  to 

'ic«»,  bydraalic  anil  cither  cranes, 

liontl  tools,  used  by  tTiirppiiters 
'  i  -  ir,  and  mouldkig^  macbiDt'o, 
■ve. 
i  cutting  inacbines,  drills^ 

Jknexm  It, — INiittsTt?  An-wAifCEsi. 

I tlt^vA oiihiaAWmon  wiH  be  to  eviDouragc 
Mft  tad  uroductioii  of  ftpplituicea  having 
I  Uui  Iwiitmiig  of  the  Ubom  of  tbe  bi:}u.4c- 
of  fii«l«  tba  iinprgvud  prepAintion  of 
mw^A  h€<ilthineu  ol  the  home. 
*  Li&ottr-MTT&g  mo^btnes  And  appliances  of  nil 
""  "    ag  wasbingt  tv-^^^-^i-nrp,  mtLoglmg^ 

fciiaca ;  Mwtnr  mu.  i  rhor  with- 

!:Tiittii]^iiiia embruiddiiDg  maebiDt.^ ; 
1'  bnifihaiSt  fire  liglit<*r?,  Bwe*?p^r», 
I  boppeis,  beftters,  i 
other  Rmding  tn^ 

.^mtiM;  fiod  umitufttUi..,,. ,..,.0 

.^Kjt  atMi  ib^e  ititeblng^  macblnea. 

!  _^  ^tt.is  «*!^.  oT^rn*  rmd  rnng^s  using  (:oal» 

niaiit*  ond  uteri ? lis  of 

luri,  infi-a  fer  peiisb- 

kpupjgttit^,  grntt!:"  tor  rjre-pl4ce^*  and  otbcr 

1  «ppvAiix«  for  WArmiGg  rooms  or  hoiM^. 

G«i  ^uid  otbftf  la.mpi,  cbai^deUc^r^,  gm 

toting    &ppflj:&iua  of   all    descriptions. 

itaij  m|)(pftjmtnik^   inclndmg  batbSf  ]iivti- 
^daw.li^  ca^erDJ,  sinkK,  pipe?,  t*ips,  dmin- 
_„        its ;  Tealil*ting  app^Lus  and 
[jiiinfogtonti  of  aD  kinda, 

Oftl  «iul  BtacnEif    *  ^  •     '  ^  I  a pparatua 

noon*  ttp^»Mjinc"  -  uigmanttal 

|<0|9ii|^iVT!tmg,  m  oan^iiig,  ia  imnamiltiQg 
I*. 

kibilSoii  wOl  open  in  ^liij»  zind  remain  open 
*  i  of  May,  June,  nud  July, 

I  ijii*rU'rly  report  of  tliti  Siib-Wealdcii 

«|vt  bf»ii  iMUcrT     ' ^i  app^Tir  Ihni  very 

,  „m  M«  t^r  *owi«  >  \mig  lu  the  ot- 

kriilil  Itrfef -b6Ee  nt:.  I  pd  r«muved.  Tli^ 

,  iif^  pruBiiMd  tlut  thit  ibaU  be  done 

A  Httlo  *  -    tb«^   Umgiiayj 

J  IHTif  •^^  '  "J^  tongu&i  wure 

^     jaW  J    "hipped   tu   this 

TIm  nl«dves  in  ibt'  Mt-t^bbaurhiKKt  carry  oa 
I^Mrtfii;  ffacaii^^iii  n|Hin  rt  Ur^e  ical*,  and*  ill  nd* 
» pMfttef  tlbt  Pa;ia&4ti  lon^oif  tt»  aUo  krf  e 
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ArcbitecttinJ  Muieum. — Tbo  Art- Workmen's  Even- 
iiig  JJrftwiB^  flud  M4jdeUi®g  ClaAaB]»  ara  nuw   At  irork  io. 
Ibi*  miiMuiu,  tit  (jovcu  o'elockj  evary  Mondiiy,  Wednesdaj, 
aud  I  nday  cV'.'niii^,    Tbtue  daiiea  liavo  been  eflt^ibliih^d 
IQ  ^''it'o  j).r(' workmen  tbe  upportunily  for  fielf-iruprovemeal 
m  their  aevcrjl  LmBiiliea  of  manutacture*     TJi&  mnjenni 
[9  uficaed  frw,  ttf  «:bAr^  duriug  tlitf  day  to  art-workmeii 
sitttmiiitif:  \hvpv  dji«i^t-j(,     Tjhr*  fntitpjim  h  aLao  open  specUUly 
liu  il-  ^ iven  io  nin*?.     The 

dift^  tiered  by  the  Gold- 

iuulU.        .......  ,   .    „.    c,.-   -   -  ..^  -^Jirs  now  boing  ci- 

hlbiLed  in  Lhiit  luusttum. 

Coloariflf  Matter  ftom  tbe  Cockchitfer.— TAr  BHtUfm 
di,f  iS'imco  it  ArtH.iif  Pultgny  (Jam)  gi>e« partrculurs  of  « 
uuri  uus  d iaCD V efry  by  Dr.  AtJr^*t&  CfaeTftmie.  He  b  as  found 
ihat  ou  dccapit-ifiutr  l-  "    Laffra  an  hour  after  they 

bit tf e  been  f c rd i n r-  t h<  -r  five  drop*  of  a coJ onriiig- 

nubttance,  ^hkh  vhr^L.  .  .  lu  nature  of  the  hsa.vm  on 
which  thry  have  boen  fcediu^,  and  he  haa  already  obt&ined 
fquHeeis  di fferent  bhadea.  M ,  Nichk'*,  professor  uf  chemistry, 
H,  Prijclaire.  prfjifeftior  of  drawing » and  M,  Cbatflkln,  aftM- 
tcct,  have  found  that  this  utibsiancB  ma.y  b»  employed  either 
in  mono'tinted  fifnwjDg^i  liko  ludiim  Ink,  sopia,  Jkc.^  Of 
mix^d  with  Wttlaro^colours,  and  Ibnt  it  does  not  obaa^i?  on 
cipusui*  tfj  tb*!  iigbt»  The  eoJooiing  Bubstunee  nmv  be 
cojWted  on  glaas  er  m  febclli*,  in  wbitjb  it  may  be  left  to  dry, 
and  when  requfred  lor  use  it  ia  itifflcient  to  disioive  it  in 
water.  When  appHed  in  a  tbit-k  (Mat  It  prt^ente  tbi*  effect  of 
vntuitb.   Two  or  three  tsockehaf era  auQiue  tor  a  email  water* 

Oalc  TilEbfr,— Oak  timber  is  rapidly  dieappearing 
from  Europe^  aUboagh  biill  of  the  area  of  Sweden,  oae- 
fwurth  I  bat  of  Norway,  one*B)3ith  that  of  S  wit  xer land »  vtd. 
TSO.OCK*  rqiKLTe  Tisilufl  in  European  Kut^i*  arc^  RLiid  to  be  yet 
in  im-mt.  The  pimeumption  af  nnk  in  France  bai  doubled 
duTing  the  1a»t  30  year* ;  f.!  ■  ^   li>,000,000  cubic  fe^ 

yortrly  for  wtue  ^aaka  alonf ,  i\nc  fe«l  for  bnilding 

;..,  ^,..  ..^u  +00^000  aubic  fcoL  :.„..,.  i,  uiid  b70,00U  cubit;  ftH't 
^  cara.  £SOO,IK)0  wnrth  of  HUvea  were  imported  in 
KXIjOfX)  worth  n re  nuw  needed.  1? Luce  losing^  Alatea 
ttod  L  rmioe,  rmne*^  contains  lot),000.0(JO  acrea;  20,000,000 
of  tbia  aiurface  h  covered  with  foreat.  In  Norway  tbe  Ad- 
minifitraliou  of  Foreals  dedjirea  that  it  ii  aecewary  to  stop 
the  ontting  of  timber.  Holland  and  Belgimn  are  nearly 
denuded  of  rimlor,  and  are  large  impurlerB.  Nerlh  GerpMny 
ia  rich  in  for  wit,  but  wilbin  half  a  century  baa  b^^fiin  to  eut 
down  voung  tree*.  Aiwtriit  has  ?cld  her  foreits  since  rail- 
wavrt  "haTo  been  inti^uced.  In  Italy  no  forests  remain. 
i^P'^JD  nud  Gi^eta  are  almost  ao.>^olutely  woodle&f.  Tba 
pnuthem  coft«t»  o*  the  Mediterrajie*iU  are  almott  forestleta* 
W(jfsd,  for  III!  purpoeea  of  c<}niitror'ULm,  ia  becoming  •career 
mid  dciir^^r  m  uU  p*rta  t^f  tbe  United  StHtee,  yonrly.  In  the 
Domini un  of  Canada  it  ie*  yet  nbusdent,  thougb  rather 
farther  le  leek. 

Bimmiaions  of  the  Earth.^^Two  German  seicntifie 
meD>  Me>.!?t9,  Tlphnm  Mad  Wiigner,  have  reeently  pnblithed 
(be  TGnulU  ijf  ftonie  very  at^curate  meflanremoita  that  tfc^ 
b.ive  mtido  respecting  the  diin^nejoiia  of  the  earth.  From 
thiee  it  iippi'iir«  ibat  tive  leogih  of  tbe  polar  aiii  ii  12,71*2,136 
metretf  tbitt  ol  the  minimui^i  equatoriAl  diameter  which  Ja 
iilttat?Kl  I0:i  dpg-,  II  mm.  cast  of  the  ineridianof  Thtlf,  orTfi 
deg.  46  Uiin.  uc»t,  in  l2.T52,7ni  metrei,  wbilittbemaiimum 
4iflTn-  n-  ..*  V:  A..,f,  14  min.  ea*t,  and  166  deg,  46  min.  weat, 
IB  1 .  They  eatiujutB  the  total  tnrface  of  tba 

glui.  ^^luare  kilometreej  whilet  iti  volume  ie 

equiii  t<y  ;,ijvj^  liit^ouu.OUO  cabio  kUomctrei*  The  ciryum- 
ferenre  of  tbe  globe  un  it*  iborteat  meridian  it  40,000,OU^ 
metres*  wbiUt  thut  0!  the  longest  ia  40,000,903  metres.  The 
noeana  and  glutiera  occupy  37f'i.l27>W  pquare  kibmetret* 
The  1-»tal  uuaiber  of  InhahiUntii  of  the  earth  is  eatiroeted  et 
l,3yl,WO,O0O;  vi^.,  3!H>,rjaO,000  in  Europe,  7^8,000,000  in 
Aula,  2€3;i00i001)  in  Afjicji,  whilst  the  population  of  America 
is  M.*il2,UUi»,  imd  that  uf  Oceann  -1.1P>S»001>,  The  popuktioa 
of  th«  towns  and  citiea  exceeding  50,000  inhabiunu  la 
e^.STS.oOO,  or  about  one-twentieth  p-irt  of  the  total  ponula- 
tiaa  of  the  globejeaviognhieteon-twenti^bt  ol  tbe  lahabi- 
tanta  for  the  Tilbgca  itnd  emaller  towae. 
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lAghUn^  O&t  from  Excramen^UonB  M&ttttr. — M. 
Alben  Siudertsjitin  bae  Ifttaly  mh&9  known  to  the  muiiicipil 
■uthoritiea  of  Bra^lau  the  fact  that  h«  mimuf&eture&  ligbtiag 
gnus  from  excrcmentiLiaujH  matiar  and  mud  ou  oaa  of  hid 
I  lUtsi  situftt^ad  (juUids  the  town.  According  to  ih^  Gazefte 
of  Silefiia,  tht  pfoeeia  in  oa  folio wi  : — Tbo  appAratufif  pkced 
IB  ft  vatdt,  comiits  of  a  reaervoir,  which  collects  tho  m&tteTi 
uid  dbb-ibutes  them  by  a  iluico  kto  a  retort  situnt^d  ftt  a 
lowAT  leveL  From  tbii  retort  the  ffases  tiicapo  into  a  tar- 
well  ^  and  thin  into  th«  cond&ng«r,  Tha  pnriijiiig  ii  accom- 
plUhed  by  cneantt  of  li mo- water,  and  lastly  th«  g«Me  are 
isade  to  pau  ever  pure  water-t  whtin  they  &re  culkcted  in  the 
giuom^itcT.  The  g^R*  thug  (jbiaini:  J  bufna  with  u  purer  and 
•offer  tlamo  tbi^n  eoal  gan ;  its  odotir  ia  iligbtly  aoid,  and  H 
J3«t  diugraoable.  The  r^^ic^Ki^j^p  lucb  as  cok««  Ur,  and 
I^TMit,  ii  modotOQ^f  and  rtadily  turned  to  acwimt.  The 
neceitary  worka  aro  not  more  coatly  thiin  ordinary  gas  worka ; 
and 3  on  tho  athar  hand,  the  gaa  obtained  is  <beap£r  thunc^t^al 
l^aB,  while  no  di&Dgreeubio  ^me]l  ia  noiic&i  in  the  noighboui- 
hood  of  the  wurke. 


NOTICES, 


FEOCEEDIHGS  OF  THE  SOOISTT. 

Oedinahy  Meetings. 
Wednesday  Evemng«,  ttt  8  o'clock.    Tlie  follow 
ing  armngcment^  liavo  IjEC'ii  made  : — 

Jax,  20,— "The  Graphic  Mettod  of  Teaching,''  by 
E.  Watebhouhs  Hawki>Bj  Eaq.,  F.G,S, 

Jax,  27.—^*  The  Mercantile  Marine  of  Great  Britain/' 
by  Capt  Bedfoei>  Pim,  1LN.,M.P. 

Fan.  3,—**  The  Sandblaat  and  its  Adaptation  to 
Indiiatnal  Purponea,"  hy  V\'m.  N  ewto>%  Eaq. 

Feb,  10*— *' Meat  Preservation,'*  byG,W.pHtiii%Eflq. 

Feb,  17.—"  Description  of  M.  Kaatner'e  Now  Musical 
Initrumcjit,  the  Pyro phone/'  by  M.  Dunant*  The  in- 
strument will  bo  exhibited. 

Feu.  21.— "The  Art  of  Uluatratiou  as  applied  to  the 
PrinliDg  Press,"  by  HE>tR¥  BLACKnrttNEp  Eij. 

Chemical  SEcrroif. 
Tht?  date  of  the  first  meeting  of  thk  Section  is 
nnuYoidably  alt-tred.  Instead  of  being  bpld  on 
Friday,  JjkjiuHrj  29th *  as  announced,  it  wiH  now 
be  held  on  Tnesday  next,  Jan»  I9tli,  at  8  o^clgck 
p.m* 

iTANuAnv  19. — "  Applianceafor  Eaablini?  Persons  to 
Breathe  in  Denae  Smc^ke  or  Poisonoug  Vnpoui-s,"  by 
Capt.  Bhaw,  Chief  ufficer  of  tbe  3Ietropolitan  Fire 
Brigade.    Prof.  T^-mjall,  D,aL.»  F.R.^.,  will  preside. 

The  other  diites  will  remain  as  previously  an- 
nounced, and  the  list  of  pajjcrs  to  Ihl'  read  wiH  be 
published  shortly. 

Aphic.ln  SEcnox. 
Ttiesday  Eveninga,   at  8  o'cloek.     The  follow- 
ing arrangements  have  been  made ; — 

jAJTOAar  2fi.— **Xho  Niger  Eipeditionj'*  by  Capt. 
KsfowLEs*  R,N. 

Friday  Evenings*  at  8  o'clock.  The  following 
arrangemeiiti  have  been  made  :^ 

JAXt-ARY  22,^OpCTmig  Addrea*,  on  "The  Objects  to 
which  Effort  might  Properly  b©  Directed /'  by  Sir 
(ttoKOE  Cam pu ELL,  D.C.Ij.,  KX*.S.L 

Febhuart  12.— *"rfc*  P<isaibility  of  Adapting  the 
Roman  Alphabet  for  the  Languagea  of  India,"  by 
Frebbwck  Dhkw,  Esq.  i 


ISSUE  OF  it£ium  mim. 

Ttekots  for  thtj  Indi^u  iM  Chettiical  ( 
during  the  tksaion  1HT4-J  aro  iisiwd  \ 
Jou  rna  L  Members  have  the  prinbge  of  i 
two  friends  to  each  Sectiouiil  Mw.^iag,  i 
tickets  can  ht?  filled  in  for  one  or  two  pQI 
reqtdred.  In  no  ease  can  more  tbn  tw| 
be  invited  to  one  lecture,  Tk  di^ 
iHnetings  will  be  duly  attnounced  in  tlnj 
and  members  Jire  pariiculjirly  requested  j 
the  dutt^s  whL'n  ifiguing  tb^ticbta,  Cqti^ 
tickets  for  the  African  Section  will  boj 
nejtt  week. 


eCIEITTIFIC  MEETUIOS  TOE  TEE  M5UII 


Most. 


Tea 


,.B0CI£T7  0?  ABTS.J^^1m-«tr«et,A4etpt4 
{CaiiUjr  Lscrturea.)  Dt,  B,  W.  IMa^ 
ita  Aption  bjmI  it«  Uk."    [Lecture  IT.|    * 

Kojal  United  Ser^ioe  Iiurtituii»ii,WliitM 
I.  Mr,  <3.  B.  Kftniie,  "The  rompizll 
aimplfl  and  Copapound  Eflppm?*."  %  U 
nun,  **  Appkr^tLis  tot  Frfttercyxm  Agiidl 
th«Ys)tiIaa(ia  of  31ijpB."  ' 

Iiutitut*  of  SurvfiTon,  n^  3mt  (iMm 
p.ia.  Ad joumed  dipetwkM  m.  thi  fiM 
KnoU^  ea^tted  "Ttw  I^wlliud  ui. 
tioQi"  wili  bQ  remmed. 

Britidi  JjtthiLcKStA,  0,  CQiidoit-«U««t,  Wiil 

UedicM,  II,  Chaadoa-«keet,  W,  Spjo. 

Victoria  InatitTitc  S*  Addphi-terriis,  w,< 
O.  Hemiluw,  ''Otsemtioas  ou  iOBt 
TlieolOK'  and  BioixhLy  ♦*  by  PKtfwBirtl 

liDudoQ  iaatitutioii,  ilaabuTT-cirtua,  £0i 

..lOCIETY  OF  ABIS,  Johii-»tf««t,  jmMI 

{Chemical  t^Ueia.J    €«|itaui  &Uw,  * 

enmbliDf  Pcre<](DB  to  Bi^ekibe  in  DcoiQ  I 

oua  Vapours/' 

Bof  id  lnatit^uoz^  Alb&EiiArle-«tr«t,  W,, 
K>  J  LuikeatcT, ' '  The  Pedigtve  of  U»e  Jll 

GtiI  Enginetra,  25,  Oituit  (itsorgu-BtrH 
f  .W.,  8  p.m.    I>iseiisAi<i&  *'  On  the  Col 

Btati^c^Al,  Somt nset  HouAC<ten'«£fe,  W^i 

B&w^fi  BiUTJi,    *'Tlio    CociuumfSiod 

Ijiltjor^»  iw  AJftcted  iLt  vjLrioaa  pario< 

Duty  impoMKl  upon  th«m." 

PatboJoglMl*  5a»  li«rtien-Btreet,  Oiforai 

Zookgiwa.  11,  Hanover-ftiuare,  W..  B4J 

Hayiil  ColonUl  (at  thf^  BoQOia  of  tibe  ^ 

Adc!^-terr*ec,  W.C.),  8  p.xn.    1* 

tiCTt,   **Tbe  PeriiuLtient    Umtjr    of 

Adjourneil  Difireua^on  on  the  1M»  Ml 

..SOCIETY  Of  ARTS*  Job«-«treet,  M 
Mr.   B,  W*ti?rhoafle  HawMna,  **Tl 
of  TiiJftchioK/" 
MeteoMjlcitfitrjil,  $2,  Greit    G«oi^«'«t| 

Bo^iil  nrjrtiiultuialt  Sovitli  KennJugtOl 

Tui.its..».Ktiyai,  Burliagtijn  Houeei  W.,  81  p*t| 

AntiquAtieii*  BuiiuDjjrbaa  liuuve,  W.  d| 

linnaant  BurMiistist  fiinue,  W.«  B  1 

*■  ^he    F^tholiM?    «r  Oak-g*U%   i 

Fowf^U,  "The  Mature  of  meym^  4 

Tuci^j'  3.  **  Fapera  on  Ujwi  BoftttD] 

th*  ChalleafTCT/' 

Ijj&dc^ti  Institution,  Fmabu^-ciTena» 

Boci^ty  for  the  EncoiLca^mejit  of  tQ 

duit'iiLreet,  W.,  S.p.ro.     Mr,  "Wyl 

of  iJ:ie  Supumatura]  iiiA^,  or  Beeil 

Eoyal  InatilutiDii^  AlbctTmurl^-'Btf^ 

r.  M,  Duneiuip  on ''  Tbtf  Of  ^niler  Xl 

Geoirmphy/* 

ZooliJsical,  H,  HanuTfET-squaic,  'W,^ 

Numiismmic,  13,  Qeite-vtx«t»  W".C*,1 

Ko>y  S&dety  dab,  WiUlit'a  Booifl 

Fai.  ,„  SOcflSr  OF  AETSp  JoJm~**M«t,, 

iludiaii   ^ctjoiii)^   (^wuiii^  ^jdidi 
JaTiipbell,  K.C  s  X. 
Bqyal  luAtitmlion,  Albeiiimrl»*-Bt2v«ti 
Meetiof*  fl  pm.      Sir    Jokn     Lil 
**  Wild  Flowers  and  lAjsccts."' 
QndiettCIiib,  TJoiTtsnJty  College,  1 
CliiiJ<^,  &3,  Bt^ruem-ttti^e^  "^nr. » 8^  f 
Bat. ....Boy id  loatitoUo^o,  Albexniigrle  ^— 
EdvrafdDannreutha,  oo  **J 
ninitfatJOBL 
Boyal  BotA&iCj  InnfT  Circle,  1 
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WCEEDINGS    OF    THE    SOCIETY. 


FISE3  AT  SEA. 

'  ive  dedded  to  offer  the  Society's 

Modal  for  an  effbetive  meftna  of 

rng  fire  on   board  ship^  find  thejr  haYe 

I  iJie  Secrc'tary  to  coter  into  €ommumc*&taon 

i&og  ihip-owaers,  with  the  view  of  enlist- 

^  tid  ia  tills  important  mnttor. 


OlIII.     IK    SCHOOia. 


lyiuwin^  C43iTespoti«leiice  Las  taken  place 
U^Uin    QHim    and  Mr,    E,    Carleton 
L  *m  tiie  subject  of  Drill  in  District  In- 
iSektxylg;  — 


8tt#  iwporrt  on  the  drill  of  tb&  InduBtriiU  Ola- 
's »lnrh  I  had  th«  hoQoor  to  l»y  b^fbro  the 
•SjSi:K]»f3ijr  of  Arta  k«t  July,  I  airofded,  for 
•^  ofleiing^  Boggeations  or  remiirlci  not 
$  QU  tbo  aubject  of  that  report, 

^4tvorgaiiliaiioii  and  drill  appear  fust 

jprticnUr  attention  of  the  (mthonties 

,__W«t  the  following'  idnas  on  the  mcati« 

*irtll  lind  general  tmining  of  the  eatab- 

^  nfwrped   to»  for  the  benefit  of  her 

tnar  not  be  deemed  out  of  place  or 

ikimUon, 

■Yictfon  Uiat  if  tho  military  training  of 
\  SchmjLi  were  p1ac«d  on  a  proper  footing-, 
**;  ftr-'^^^— '  *^  I  riegTilation  ti rider  ecireful 
v'oijld  prwluce  a  cLiaa  of 
Ugiened  oiliceri  at  present 

ie  who  have  lerved  in  the  regj^ 
^  ih'it  tb<*  edncation  of  the  jti&ior  non- 
mnki,  and  inde&d    up  to  th©   gradd  of 
**  *i  ¥«y  defective.    Thia  mity  readily  be 
••*****i  of  the  apeUmff,  the  diction,  and 
-,      ____iiidiiig  the  fact  that  caDilidntea 
i  to  tltA  noo*cammis0ton»d  rack  haTe  to 
l»f  wriiiji^,  &x,,  for  approval)  in  the 
"S  in  line  regimentn,  even  of  tho  bett 


the  limited  timo  afforded  him  for  atteudanco  at  achool, 
ho  can  profit  much  by  his  ititerrtiptod  teaching* 

Laatly.  From  tho  fact  that  when  made  lance-corporal, 
or  corpora!,  hia  increaaing  duties  atill  further  interfere 
with  hia  education.  Moreover  the  age  at  which  the 
soldier  of  the  present  day  must  have  axri'red  when 
selected  for  promotion,  makea  it  very  utjlikdy  that  he 
Will  profit  much  by  the  fragineotary  instruction  tifibrded 
him  in  the  regimental  achooL  • 

1  wonUi  re«p's?tfully  auggeat  that  if  in  the  several  u»- 
trict  flcboolt  kda  aideeted  for  good  conduct*  proficienoy 
in  drill,  and  phyaiquej  were  permitted  to  volunteer  for 
the  flrmy,  and  th^>ae  wore  Bnbsequetitly  drafted  for  a 
certain  period  into  one  centtnl  eshilpliahmBnt  where  the 
military  training  and  education,  such  iies  the  keoping  of 
military  books,  ic,  could  bo  perfected,  they  could  be 
enlisted  in t4)  the  service,  drilled,  diflciplined,  and  well 
qualified  to  fill  the  important  position  of  non-eommia* 
aionod  officer  with  credit  to  themselves  and  icneflt  to 
the  aervice. 

Another  opening  would  thus  bo  alTorded  to  the  dea^r- 
ing  children  of  the  poor  to  advance  their  condition  in 
life,  and  at  thesime  time  to  repay  the  country  that  gave 
them  an  education ^  by  rendering  vjiluablij  service  in  a 
aphere  where  such  muat  be  of  importance. 

Further,  I  feel  convinced  thjvt  tho  sound  moral  train- 
ing fneulcnted  in  thewe  achoola,  (which  would,  before  the 
young  floldier  joined  tho  aeniee.  have  time  to  become 
flxfed  in  his  character),  roust  not  only  command  the 
reapectofall  with  whom  he  maybe  brought  m  dKly 
aontact,  but  woold  tend  by  eirimplij  to  mat<?rially  lesaen 
crime  in  the  aerviee,  and  consefinently  expense  to  the 
country- 

I  remain,  Sir, 

Your  obedient  aervant, 

John  B>  O^Ria, 

Ijate  Captain  25th  Foot 
B.  €»  Tomell,  ESvq. 

20tb  Nt>vetnbor^  M'i^ 

Dkah  Si  a, — I  haveperuaedand  considered  yourpropoaal 
to  found  a  military  aohool  with  drafta  from  the  district 
Bclioola  with  great  attention,  and  am  fully  convinced  of 
the  great  importance  auch  an  inatitution  would  be  in 
improving  the  corapoeition  of  the  army*  I  have  accord- 
ingly a^nt  Lt,  with  an  approving  comment,  to  the  Fresi- 
dent  of  tho  Lncri!  Uovernment  Board,  and  preaeed  it  oa 
Jiis  fnvourable  consideration.  J  have  reason  to  believe 
that  he  kid  it  before  Mr,  Card  well.  I,  ho  we  For,  think 
that  such  an  catiibliahmeQt  tould  never  be  arranged  by 
the  manugera  of  theae  schoola.  ThQ  military  authorities 
alonti  could  uoderiake  to  manage  it,  and  it  appears  to 
me  that  auch  an  institution  would  have  precisely  the 
»ame  affect  in  improving  the  standard  of  the  army  that 
the  institution  of  training  ahipe  has  had  on  the  nayy. 
Believe  me, 

ypurs  sincerely^ 

E.  Carlbtok  ToFJriLL. 


r«i>i«r1nakii 


>«f iUfigi arites,  m  the  irit  place,  from  de- 
*^-**-i  1ft  the  ttlast  fwm  which  tlie  army 
AnNirulling  eergeant  is  notaup- 
•«f  *^  education  of  hia  recruit;  he  has  to 
f  m  m  ^yiiGil    qualificatiomi,  age,   appear- 

-^jPfwatlw  ^tthat  when  a  young  ioldier 
??tWMtt t  or  depot,  hia  dutiea,  even  after  he  has 
■^^-l  diiU,  wilier  it  ©cut  improbable  that.  In 


fJAHTOB  lECTlTEES, 

The  fourth  lecture  of  tbo  course  of  Cantor  Lectures 
on  '*  Alcohol,  it«  Action  and  its  Uses,"  by  Be^JA- 
atiN  W.  EicnAEDSoK,  M.D.,  F.R,S.,  F,E.aP.,  wm 
delivered  on  Monday,  January  18th,  1873,  at 
follows : — 

Lbcturh  TV. 
Tk4  pmitim  of  Ali^h&i  as  a  food.     lit  «^|vf#  m  a^  amwud 

The  queation  that  lies  before  ua  for  discuacion  to-night 
ia  short  and  definite.  It  ia  included  in  the  three  words  : 
Is  alcohol  foodP 

We  have  «tadied  is  the  previooa  lecture  the  ptuely 
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physical  action  of  alcohol  on  the  ft&ioa&l  body,  that 
vhlch  Btd&da  apart  froai  the  action  of  foodf  and  wa  hava 
1«flxiied  from  thfS  study  Ibiit  OTer  the  nerTOHi  tyst©m«ttd 
oir€x  the  Ti^culat  aupply  this  spirit  exerts  a  Hp€<)ifiQ  in- 
fliienoe,  We  no  w  i  □  q  uire  whether  the  inftuenco  end  ■there, 
or  wheUiQr  there  may  li«j  in  addition,  either  a  anaUlmng, 
and  Qonstructing,  or  a  heat-giVktg  paw^r— that  is  to  say,  a 
lOTG^giviiig  quality  in  it.  If  tbero  be,  theti  tha  simpla 
ph.y^o&l  eff^ls  Kre  perchance  tolerable,  or  at  all  avents 
m  not  anffident  to  militate  a^in»t  the  advantages  whieh 
lie  on  the  food  side  of  the  question. 

It  may  he  well  to  rest  for  a  moment  to  considnr  the 
position  x>i  men  and  animals  upon  the  earth  in  relation 
to  the  means  ^ven  to  them  for  their  support  as  liTing, 
moTlng,  and,  in  the  bigber  animals,  thinking  sinictures. 
This  position  is  well  dullBed.  The  theory  that  man  was 
mad©  originally  out  of  tho  doiit  of  tho  srirth  is,  aflt»r  alU 
thifi  most  ^Ltdnti^c  theory  that  hiui  nvat  been  advanced 

^  aa  to  his  primeval  origin^  if  the  word  dmt  he  only  ci- 

^  tended  90  as  to  include  the  aotuKl  rompoiind  substnnee 
of  the  earth.  For  in  the  earth  are  to  be  found  not  only 
•bU  the  aLements  out  of  which  he  is  c^natruetedH^hut  c^ven 
cett^n  of  the  clemoots  in  tho  aame  kind  of  oombination 
as  we  £jid  tb^m  in  him.  In  the  earth*  water,  salts,  and 
organic  matter  are  found  ;  in  man  the  same  are  found. 
The  man  is  in  many  respects  of  motion  a  reUcfX  of  the 
motion  of  the  earthy  presenting  pcriodi cities  of  move- 

I  UMnis,   and   of  moTemeota  in  a  circle    in    like   mode. 

'  Jui  if  to  complete  the  analo^^  this  remaina  trtie, 
thai  the  earth  yields  apon^neously  to  man,  either  from 
borielf  directly  or  from  the  vegetable  kingdom  which 
Has  between  har  and  man,  all  the  rei^mrements  for  his 
eslatenQe*  Whatever,  therefore,  man  invents,  though  it 
may  aeem  to  be  a  great  necessity,  is  not  a  necessity  ex- 
cept to  those  who,  being  tndned  to  Its  use,  bav6  be«n 
led  artiHcially  to  believe  it  essential.  Thus  nature  has 
produced  water  abd  milk  for  man  to  drink,  and  thay  arai 
m  truth,  Jill  thp  fluidd  that  ate  essential.  Thii  loiion, 
which  nature  tt^acheis  by  her  rule  of  proviiion  for  the 
necessities  of  animal  Hfe,  is  siipplemented  by  many  other 
facts,  each  equally  authoritative.    There  ia  ever  before 

.  ISA  the  great  expfiriment  Oiat  all  clsases  of  Uving  beings 

^  henenth  man  require  as  drink  none  other  ^fliuda  except 
thoAf!  I  have  named.  We  sec  the  most  useful  of  theae 
animals  perfumiing  laborious  tasks,  undergoing  extremes 
of  fatigue,  hearing  vicissitudBB  of  heat  and  of  cold*  and 
enduring  work,  fatigae,  and  vici^itude  for  long  series  of 
yean,  sustained  by  their  solid  food,  with  no  other  fluid 
tium  atmple  water.  We  see  again  whole  nation  i  and 
TftG€«  of  men  who  labour  hard,  enduro  fatigue  and  ex* 
posure,  And  wbo  live  to  the  end  of  a  long  and  healthy 
lifo,  talking  with  their  solid  sustenance  weitcr  only  us  a 
beverage. 

When  we  turn  to  the  pbysiolof^cal  construction  either 
of  man  ot  of  a  lower  animal,  wo  discover  nothing  that  can 
XgaA  nft  to  conceive  the  necessity  for  any  other  fluid  than 
that  which  nature  has  supplied.  The  mass  of  the  blood 
ia  composed  of  water,  the  mafis  of  tho  nervons  system  is 

I  composed  of  water,  the  mw^  of  all  the  active  vital 
organs  ifi  made  up  of  the  same  fluid  ^  the  secretions  are 
WHtery  fliiida.  and  if  in  any  of  these  porta  any  ether  agent 
than  water  should  replace  it,  the  recolt  is  instant  dis- 
turbance of  function  that  ia  injurious  in  proportion  to 
the  displacement. 

When  we  turn  therefore  to  the  nae  of  such  a  flnid  as 
alcohol  under  any  of  it«  diisguises,^-a8  spirit,  as  wine,  as 
hoBTf  aa  cider«  as  perry,  as  Ur|nenrj— we  are  driven  d 

[  prwri  to  look  upon  it  as  something  superadded  to  the 
necessities  of  life  ;  to  look  upon  it,  in  a  word,  as  a  luxory. 
In  such  sense  it  has  always  In^n  received  amongtft  those 
nations  which  bfive  most  indulged  in  it.  It  is  something 
addtd  to  the  ordinary  life  ;  somctbing  unnecessoFy,  but 
igEBeahle,  Wino,  added  to  the  meal,  transforms  the 
meal  into  a  fimat :  it  is  HUppoaod  to  moke  glad  the  hearty 
but  it  is  nevctfl  apposed  that  if  the  wine  were  not  possessed 
tho  life  wonld  bo  shortened.  When  now  we  offer  wine. 
It  iif  by  the  ef«ct  of  habit  and  educationi  on  olTering  of 


a  thing  that  is  super- neoessi tons,  and  in  eti^li  wise  1 
pliment,  an  indication  of  desire  or  of 
exceedingly  hoapitfible. 

All  the  evidence  of  a  general  kind  which 
gathered  from  these  oboetrvattona  poinb  to  the  meleM 
for  man,  ef  so  artlflcial  an  agent  as  f^kebol.  Bi-it,  i 
ilUj  an  assumption  so  derived  may  be  Mm.  Warn 
already  seen  that  when  alcoboHc  spirit  h  tain 
the  animal  body  it  produces  in  it  ^J"  '  ^  inS 
eflTecta ;  it  may  therefore,  by  accident,  I  4 

play  in  some  manner  the  part  of  a  foj  i  .» -  ,  ^  -^ 
water.  Indeed,  it  is  a  form  of  water  in  which  i  ( 
pound  of  carbon  and  bydro||en  has  ropUeetl  bydw 
Let  ua,  then,  ask  the  question  i  Can  alt^ohol  \m  m 
sense  accepted  as  performing  any  other  i>nrt  in  the  1 
save  that  phj-tticnl  part  which  we  have  coaaidered? 
it  huve  hrippencd  that  man,  hy  hts  invention,  hmd 
to  nature,  a  food  :  And  let  us  answer  the  f\mi^'^ 
candidly  as  tho  facta  of  experiment  and  expend 
permit. 

CoNsttttJcrrv^  MATmBiALs  or  tu»  BoptJ 

The  living  animal  body  is  constructed  ml  i 
simple  forms  of  mutter  which  possess,  duHag] 
power  of  motion.  It  ia,  in  its  living  state,  a  no4 
verb.  Whatever  he! pa  to  maintain  it  in  peffjj 
of  construction  I  whatever  enabka  it  to  move  off 
mere  will  and  motion,  may  he  considered  M 
The  one  help  gives  matter,  and  masa,  the  cU 
force  or  spirit  to  the  mass.  With  the  pw^ 
organic  chemistry,  tifter  the  discovery  of  the  c 
organic  analysis,  it  soon  became  evident  f"  "  ~*" 
tilled  foods  are  dimible  into  two  great  4 
which  supply  material  or  tissue,  and  ] 
supply  heat  er  other  varifTtv  of  fore?,  L 
wua  detected  that  the  builtCing  foods  all  i 
element  nitrogen  as  an  <^aiit^  |]iirt,  and 
force-supply irg  foods  ore  free  of  mtrogen.  aie  ll 
carbons,  subatiincoa  that  will  undergo  comlmiK* 
exydation,  and  thua  liberate  force  for  the  mottrfl 
of  the  economy-  8o,  foods  have  for  a  long  tio» 
sharply  cluasified  as  nibrogenons  or  tissue- fosdu^ 
as  respiratory  or  heat  -  producing.  At  iJkA  Jl 
moment  this  long  accepted  view  is  he  ' 
modification.  It  is  being  elidt«d  that 
foods  ore  to  a  certain  dsigree  heat -pi 
need  not  at  this  stage  enter  <m  the  rdev  qa 
volved.  I  may  safely,  for  the  practical  pa 
have  in  view^  let  tho  division  of  the  clasaaaj 
remain  as  described  above. 

The  nttrogonous  foods  exist  in  the  animal  1 
form  of  what  is  called  colloidal  mntter,  the  ^ 
being  a  term  signifying  a  jelly -lik*?  substanoL 
purest  form  of  this  matter  is  found  in  the  blood  1 
white,  elastic,  plastic  matter^  called  fi brine  By  T^ 
washings  of  a  portion  of  t^is  subartaace  I  imi 
pared  here,  from  the  blood  of  the  ox,  a  heAOlJA^ 
men  of  this  ocEoid  of  the  blood.  Of  a  iiimnar  tt 
anbitance  the  moving  miiflcles  are  formed.  In 
state,  and  permanently  fluid  at  the  t«mperat(in| 
living  body,  the  coOoid  called  albnman  forma  p 
organic  structure.  Under  the  names  of  "'"*^ 
chondxine,  a  nitrogenous  colloidal  sab 
organic  matter  of  the  skeleton,  of  the  cut 
sheaths  of  muscles,  of  the  tendons.  Tha^ 
oonstmcted  out  of  a  eertee  of  colloidal  tiasaa^  i 
membranes  which  eavelope  the  Tisceml  organs,  and 
possess  eliiaticity,  ore  colloidal.  The  ouWr  cov6f 
skin  is  colloidal,  the  nails  ore  the  same.  Ef 
the  brain  and  nervous  matter  there  is  distribu 
colloid,  Thiif,  if  we  sum  up  the  vaiioiis  parUj 
body  WB  may  say  that  aU  the  active  i  '~ 

ture  are  nitrogenous  and  colloidal. 

In  combination  with  this  active  matter  there  I 
ever,  two  other  material  intn'edientfi,  vix., 
saline  suhstance.    Upon  its  combination  with  ^ 
activity  of  the  coUoia  depends.    Upon  the 


I^Tine^  fciidt  oi  eombmatioEt  of  the  coUoid  witli  the 

^liiT  In  boao  tbe  giftbtme  k  combined  with  n  fieiit,  called 

v     .        /  ;..T,g^  ^jjIj  caj-boaat©  of  limOj  and  other 

^iiT  proportion  than  iisatt     In  fibrine 

iiiuxim  it  tioaxly  dtveeted  of  asXme  ;   but 

hmv  three  matGriAl  compoaada  ntaJse  up  the 

rJiflse  BtiTicttire*  in  the  natural  atate, 

^dTOTititioui  formntion^  ii  one  other 

1,  vij;,,,  tftt;  a  Bttbatance  dGtrimental  totho 

'  actire  parti  when  pr^ent  in  eicosH,  bat 

time  capable  of  combuationj  mid  of  yielding 

Uti  tiow  before  US  the  construGtiTe  or  btiilding 

d  Lbe  inimal  body.     Excepting  the  water,  the 

«t  Ub  ikt,  they  alJ  contain  uitrogen,  and  the y 

lliimciiD  finality  from  that  apecitic  fiict.     We 

ittilnuiiDUTeeofthdEn  Is  tho  Tsgetable  kingdom, 

*"—  Bfbrmed  by  nature  in  that  kingdom^  are  trana- 

i  the  regelablo  to  the  animal,  are  not  made  by 

ipraceaa  within  the  animal,  bavenot  y(?t  been 

f  Any  aitiBci&l  process  known  to  the  chemist,  and 

i  amlj  be  an  pplied  from  the  one  natural  s  upply . 

i«oiitainf  no  nitrogen^  it  hiis  none  of  the  tinnlU 

'^Mmcture^buiMieig  foods  ;  it  is  incapable  of 

fionned  Into  any  of  tb^m  ;  it  is  there  to  re  not 

ktUscnKof  its  b^Ing  a  constmctivo  agent  in 

^Tijt  of  tJie  body, 

'  -li  view  there  u^  I  believei  now  no 

'  n  Amongst  tboae  wbo  have  most  care- 

Tcij  luc  a^on  of  aloohol.     There  i«,  bowever^ 

I  fu  nilatioii  to  its  action  as  a  fat-forming 

iimtwan  to  be  on  evidence  that  men  and  ani- 

^  hile  in  a  perJect  stute  of  health,  to 

'^in  fluida  containing  alcohol  become 

■\^&  and  beer  fatten ;  and  in  Boni« 

life  .  f^n  animals — cal^ea  for  inatance 

kj  uiitnra  by  the  process  of  feeding  them 

I  tt  barley  flour  and  gin,     Biit  through 

Mnl  evidenc«>j  there  may  run  an  error. 

E  may  not  be  dm  to  the  alcohol  itself,  hot 

rtbe  itjirchy  material  that  is  taken  with  it. 

"f  g-ettftnU  experience  on  which  1   have 

^li  tmi«   It  the  trtitb  with  ail  much  accuracy  as 

,  I  ma    led  to  the  conclusion  that  pure 

I  among  men,  I  mean  tboae  wbo  do  not 

it^  Iher  apiritp  and  whe  di alike  ppint  which 

^%  twoetimed,  are  not  jQittenod  by  the  spirit 

Thii  talUea  also  with  the  observations  on 

i  ti  a)«olttle  alcohol  on  inferior  animals^  for 

dy^  tmder  that  inflaenoa,  if  they  are  allowed 

-  i  froalfi  do  not  fatten* 
a  of  the  effect  of  alcohol  in  fiittening 

f*  mother  diificulty*     Alcohol,  when  it  is 

rli^  unle«8  ibo  will  of  the  imbiber  l>e  very 

i  »t>tit  to  induce  de«ire  for  undue  sleep^ 

detixv  for  phyatcal  repose.     Under   sucn 

an    interference  with    Uie    ordi- 

,      Msea,      The  wasted    products    of 

i  «ff  hnparfoetly  eliminated,  the  respiration 

i^O'Vtt  am  ham  effective,   and    there   is  set 

I  4|  vkmagm  kaiingp  independoutly  of  the 

illidlnfl  pi^ueer  of  fat*  to  devijlopment  and 

i^fctly  ^ue  in  the  body.     AU  these  circum- 

"~* 'ta^jjatnat  the  hypothesieof  the  origin  of 

diwet  from  alcohol,  nor  is  there   any 

Bit  htt  that  lupports  the  hypothesis.   We 

dtofl^aUly  the  transformation  of  starchy 

-     *to»  form  of  sugar,  and  wo  infer  that  in  the 

iMOy  ffs^vr  11  trauimutable  into  fat.     We  know 

It  w  taa  tmnnnute  sugar  into  alcokolt  but  as 

[•••^p  *a|  tiack  from  alcohol  into  augar :  if  wo 

H  attcaity  of  tracing  alcohol  into  fat  would  pro- 

argument    nevertheless     lends     some 
to  tht  vi*w  Ihat  alcohal  may,  by  an  un- 

-  bi  tnaaCsrable  into  fat.    ft  is  true  that 


aome  couSrmod  alooholica  who  do  not  wax  fat  in  tl» . 
ordinary  sense  of  the  textn,  that  is  to  aay^  wbo  do  JHoM 
fill  out  with  fjtt^  from  the  separation  of  fatty  mattw 
in  their  cellular  ti^auo  outside   the  vital    organs,  do, 
in  certain  instances,  undergo  a  process  of  fatty  ohauipa 
within  their  organic  atructures*   Their  muscLeSf  inoladlllfl'J 
the  heart,  become  the  centres  of  the  degeneration  oalleS^ 
*'  fatty,"  and  by  the  interposition  of  cella  of  fat  in  the 
minute  mueK^ular  elements,  the  activity  of  the  fabric  is 
destroyed,  sometiines  to  a  fivtal  destruction.    The  samO' 
degenerative  change  may  ejctend  aJao  to  other  organ%] 
to  the  brain  and  (o  such  active  glands  aa  tho  Liver  an4 
the  kidney. 

At  Erst  view  it  occnin  to  the  mind  that  here  is  evi- 
denee  of  effeot  upon  cause,  At  the  same  time  it  is  not 
so  cloar  that  the  effect  is  direct  from  the  cause;  for 
when  we  piN^ceod  to  examine  into  all  the  data  that  lie 
before  usj  we  discover  such  an  absence  of  uniformity  id 
differing  examples  of  the  fatty  change  that  we  lose 
ftbohol  aa  the  clue  to  discovery.  Some  alooholics  truly 
present  the  fatty  modification  of  tiinue,  othar  atcoholica 
do  not  present  it,  so  that  alcohol  may  be  in  active  oper- 
ation and  may  neither  be  promoting  the  production  of 
fat  from  other  material  nor  yielding  ii  Lastly,  the  fatty 
charig-o  oftiaaue  may  progress^  in  the  absence  of  aleoholi  , 
in  the  tisauoa  of  thoae  who  altogether  abstain. 

In  conclusion,  therefore,  on  this  one  pomt  of  eJcohoI, 
its  u^e  as  a  builder  of  the  fiuhi^tantial  parts  of  the  animal 
organism,  I  fear  I  must  give  up  all  hope  of  affirmativo 
proof.  It  does  not  certainly  help  to  build  up  the  active 
nitrogenous  structures-  It  probably  does  not  produce 
fatty  matter  except  by  an  indirect  and  injurious  inter- 
ference with  the»natural  processes. 

If  alcohol  be  not  n  substance  out  of  which  ik& 
animal  tissuea  are  formed,  may  it  not  be  a  source  of 
energy  of  actual  motion;  may  it  not  supply  the  power*, 
of  doing  work  F  Alcohol,  we  sew,  containa  two  elo*  i 
ments  that  will  bom  in  the  pnsence  of  oxygen,  viz,, 
carbon  and  hydrogen,  and  iilthough  by  their  com- 
bination already  with  oxygen  in  the  alcohol  a  car* 
tain  measure  of  their  potential  energy  is  lost^  the  J' 
are  still  capable  ot  combining  with  more  oxygen. 
This  is  proved  by  various  experiments.  When  alcohol 
is  burned,  that  is  to  say,  when,  with  iU  combustiblo 
elements,  free  oxygen  combinea,  theru  results  from  th« 
chemical  combination  a  certain  degree  of  heat.  The  heal 
produced  does  not  approach  that  obtained  by  an  equal 
weight  of  hydrogen,  it  is  not  so  great  aa  that  produced  1 
by  an  equal  weight  of  carbon,  but  it  is  greater  than  that 
caused  by  the  combustion  of  phoaphorus,  and  very 
much  greater  thun  that  caused  by  the  combustion  of 
sulphur. 

The  combustion  of  alcohol  thus  spoken  of  is  that 
active  combustion  which  is  excited  whena  light  is  brought 
into  contact  with  it  so  that  its  vapour  may  bum.  But  it 
is  not  actually  neeassary  that  such  instant  active  eom- 
bustion  should  be  set  up.  If  we  di^ributo  alcohol  over 
a  wide  surface  in  the  presence  of  aomtj  chemical  aub- 
stances  it  will  then  by  its  combination  with  oxygen 
liberntc  a  greater  or  leaser  degreo  of  beat.  If  I  saturate 
a  portion  of  paper  with  alcohol  and  on  that  paper  pour 
a  little  of  this  finely-di Tided  powder,  called  platinum 
black,  I  at  once  get  evidence  of  heat  which  may  be  ao 
active  that  perfect  combustion  may  enaue.  In  th^ 
instance  tiie  alcohol  ia  transformed,  as  in  burning,  in 
great  part,  nay  it  may  be  altogether,  into  earbonio  ncid 
and  water,  wbach  means  the  compkted  conabiiBtion,  If 
in  place  of  absolute  alcohol,  in  this  experiment,  I  UM 
alcohol  diluted  with  water,  then  instead  of  obtaining  tho 
active  combination  and  combustion  I  get  a  slower 
o^iidation  wili  the  production  of  aubstances  to  which 
attention  has  already  been  direoted,  vijs.,  aldehyde^ 
acetic  acid^  and  volatile  acetio  ether.  In  this  jar  I 
have  in  progreaa  these  various  change*  in  alcohol, 
produced  by  the  mere  exposure  of  the  vapour  of  alcohol 
to  platinum  black  damped  with  water,  in  the  presence  of 
the  air. 
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DiarouAiH  of  Alcohoi.  ix  the  OkiSJLSfisM, 

We  are  brought  now  ta  p»©  of  the  most  ituportflnt 
pftrtH  of  our  ttudy.  Wo  »ee  tbat»  imdei-  favouring  con- 
ditionfl,  alcohol  will  oxitiise  in  the  preseoc©  of  the  air. 
We  see  that  it  will  oiidiae  in  two  WHya^ftoti  volj,  with  the 
production  of  mucli  h&kt  and  with  the  fortnntion  of  ear- 
bouic  acid  and  water ;  paaaiyely  with  the  produelion  of 
ftldeliyde  and  ac^tto  acid^ 

In  ihx  homan  body  do  anf  stmilar  changes  take  placa  ? 
Hixoughout  the  whole  of  thiA  vast  aheat  of  tho  minntp 
circulation  thero  i§  ever  in  progroaa,  during  life^  a 
pft}€eaB  of  Blow  oxidatioa  of  carbon  and  hydrogen,  hy 
wMcli  heat  m  produced,  and  carbonic  acid  and  wnter 
are  produood.  The  heat  ie  pro  Fed  hy  th  e  ani  mal  wannth 
^hich  IB  ew  preaent  in  our  bodies  while  we  live  ;  the 
carbonto  actd  and  water,  ai  produots^  afe  proT^i  by 
their  continued  presence  in  the  ie<afiQtio as  from  the  limga, 
fikln,  and  other  organs* 

Alcohol  we  have  Bwn  h  carried  by  thfi  blood  into  this 
tninote  circulAtion.  Ib  it  posaible  it  can  pass  throuiih 
that  oTciea]  and  undergo  no  chemical  change  F  If  it  do ea 
tmdorgo  any  changes  what  k  th^tr  natxire  ?  These  quea- 
tioos  have  occupied  the  attention  of  many  gifted  mind  a  ; 
but  thej  are  not  yet  solved.  Let  me  ©ndeavour  to  put 
IfaapOBilion  in  which  they  ataod  plainly  before  you, 

ThG  earlier  phyaiologiata  of  this  century  came  naturally 
eD#Qgh  to  the  oonclttwon  that  the  alcohol  taken  into  the 
Ijody  ia  oousumed  there  with  the  evoluticm  of  heat. 
A  certain  development  of  heat  in  the  superficiea  of  the 
*"*^^'  and  a  certain  asnsatton  of  glow  which  follows  apon 
the^  imbibition  of  spirit  lent  countenance  to  thia  sus- 
picion. But  in  oourao  of  time,  indopendentlv  of  any 
knowled^s  of  the  f-ffcct  produced  by  elcofaol  in  the 
minute  circulation  of  the  blood,  it  began  to  he  doubted 
wh^Aher  alcohol  was  disposed  of  in  the  organism  by  its 
eombufltion.  Some  obsorvera  had  noticed,  in  conducting 
the  examination  of  the  body  afltcT  death  from  ©icesa  of 
dcohol,  that  the  odoor  of  the  aubstance  was  present  in 
the  tiaauet,  eepec tally  in  the  nervous  tis*ue,  am!  it  was 
4oubted  whether  tho  alcohol  mijefht  not  under  i^ome  cir- 
munstanoea  remain  in  the  organism  without  uncJergoing 
my  changt*  at  all.  In  1 86r>  thrci^  eminent  Frenchmen— 
lAllsmand  and  Perrin,  asaisted  by  Diiroy^  published  a 
pnzB  essay  on  alcohoh  m  which  thifl  vitjw  wan  main- 
tiined|  or,  ajj  the  authors  would  probjibly  mv^  was 
mginated  ;  for  in  truth  they  were  the  first  to  state  the 
Tiow  on  direet  scientific  evidence.  From  the  result  of 
many  expf^rimenls,  they  came  la  the  condusjon  that 
adfiohoi  tuben  into  the  living  body  accumulntes  in  the 
Wmea,  ^pe<<ialty  in  the  lirer  and  in  the  braiu.  and  that 
it  11  eliminated  by  the  flnid  secretions,  notably  by  the 
renal  secpotion,  ms  alcohol  Theyeooght  in  the  different 
ta^uoi  for  evidence  of  the  secondary  products  ef  the 
oxidation  of  alcohol,  for  aldehyde  aoetal,  aeeticactd,  and 
they  found  ntme  of  thoso  products,  ejcrept  somo  acetic 
acid  m  Hio  atomach,  which  acid  they  conclud&d  whs 
fonned  from  tho  alcohol  reoeived  direetlv  into  the 
itomaeh,  ami  from  the  actif>n  exerted  upon 'it  there  by 
t  Ef!^'^  ^"^' "'  ^^^  experimetnte  carried  on  by  these 
Soqwiifl  were  so  mjmerous  and  careful  and  the  results 
gayyriyed  at  were  so  definitely  stated,  their  Iftboura 
ijwe/oc  m  season  accepted  as  conclusive  by  many  men 
of  Mience,  and  by  the  majoritT  of  tbe  ptjbiic.  it  was 
ftscertained  by  other  exjwri  men  talis  U  that  alcohol  is 
eliminated  hy  the  ayatem  in  the  direct  way,  as  alcohol 
ftnd  the  question  of  dimination  rested  as  if  it  bad  been 
solved. 

The  inti*rvRl  of  credence  in  these  asBortiona  was  not 
Tftry  prolonged.  An  Enirliah  physician  soon  com- 
menced  to  crosa  a  lance  wjth  bis  kamed  French  peera, 
»nd  to  point  out  certain  distinct  errara  in  their  rpsults. 
1  have  no  doubt  many  of  you  know,  before  I  mention  his 
name,  that  be  to  whom  I  refer  was  the  physician  who  Ust 
year  lost  hi  a  life  from  the  performance  of  his  profesaional 
duties- the  lat^  Dr,  Aoatie.  Kespecting  this  obecrver. 
whose  friendship  I  owned  for  mnnv  years,  it  is  meet 
for  me  to  pay  this  public  tribute  of  respect ;  that  no  man 


I  ever  knew  oembiiied  with  vigotir  of  z 
parable  industry  and  courage,  or  a  mom 
regard  for  sciontiac  tmthand  honesty.  The  id 
now  considering  boa  loat  no  inveatigafear 
learned  for  the  work  that  ettU  remaisa  lo  bo  doaa^ 
Irom  Dr.  Anstie  came  t^e  earlivt  expnmi 
dpnbt  relative  to  this  hypothesis  of  what  it  **% 
direct  elimination  of  alcohol  by  the  aecretiona.  and 
him  have  come  the  latest  objections,  liis  ttgni 
bave  been  sustained  abroad  by  t^chulinua,  aod  b 
coontry  by  Drs,  Thndicbum  and  Dupr^,  whose  in 
wine  will,  even  in  another  centnrj^  be  mon  h 
prized,  if  that  be  possible,  than  it  ia  now,  Thi 
and  substance  of  tbe  labotus  of  these  obtt^rren  is  i 
in  a  few  words.  They  prove  that  while  it  is  trm 
under  certain  cireumstances,  alcohol  teksn  iai 
body  will  paas  off  in  l^e  secretiona  nndui^ 
quantity  so  eliminated  is  the  merest  feustioil  rf 
has  been  injepted,  and  that  there  must  h«  eOBW 
means  by  which  ttte  spirit  is  disposed  of  intbaocfi 
In  a  lecture  I  delivered  on  this  subject  in  tb^yoi 
I  ventured  to  suggestf  in  commenting  upOftaM 
Dr.  Thudichum's  remarkable  researchos,  thAi  p 
one  element  of  research  was  wanting  to  protf 
cluaively  the  fallacy  of  the  direct  elimination  byp9( 
I  thought  that  sufficient  time  had  not  been  atlovi 
tween  the  administration  of  the  spirit  and  the  final 
mi  notion  made  for  it  in  the  excreted  fluids.  It  wi 
I  argued,  shown  how  much  spirit  the  tiaeaes  wonSa 
unchanged.  The  objection  was  sounds  and  il  haf 
renewed  by  more  recent  esEperimenL 

In  the  last  research  conducted  by  Anstie,  in  wll 
was  asaiated  by  Dupre,  the  results  of  the  ezpvii 
were  unmistakable  in  their  baring  on  the  pooi 
under  our  consideration.  Tbe  hiatory  of  these  lib 
recorded  in  full  in  the  last  paper  written  by  Dr  A 
and  published  in  the  journal  called  the  iV^/iii«i 
July.  1874, 

The  test  tbat  had  been  commonly  employed  &r  i 
mining  the  presence  of  alcohol  in  "the  fluid  snapsfl 
containing  it,  was  the  oolour  test,  A  solution  ii 
of  this  salt,  the  bichromate  of  potaasi^  with  sol] 
acid.  When  t^  this  aolution  alcohol  is  added*  Hm 
change  of  colour  from  the  brownish  red  |»  | 
owing  to  the  reduction  of  the  chromtc  ad 
the  green  oxide  of  the  base  chrominm.  By  tm 
the  difference  of  colour  prodticed  a  seals  d 
adopted,  which  will  show  the  extent  of  the  nli 
and  thereby  the  amount  of  the  spirit  that  hMt 
the  ch^nije.  This  process  was  improved  by  Dr.  0 
He  dietillod  the  iluid  in  which  alcohol  wa^  helff^ 
b^  present,  and  then  after  tre« tins?  tbe  distillAtSili 
bichrfimate  and  sulphnric  acid  «elutior,  he  t«i^  1 
Btimdard  solution  of  sada  tor  thi?  amount  of  aflU 
which  would  be  proiuccd  by  the  oxidation  of  il 
were  that  fluid  present. 

This  modificatioQ  of  test  was  and  is  a  vary  eon^i 
adrunce,  since  it  tn^l  led  the  observers  tf>'coiidool 
delerminitioDs  with  greatf^r  accuracy  of  detail  I 
researoh  they  conducted  with  it  two  ttcts  of  rai 
inter,  fit  were  elicited.  Tbe  first  fact  was  discovw 
Dr.  Dnpti3.  It  was,  that  from  the  secretions  of  tt 
who  do  not  drink  alcohol  at  all  a  fluid  can  be  & 
wbieh  affects  the  chromic  teat  as  if  alcohol  wtsittiil 
present  in  the  scoreted  fluida,  and  that  this  bil^Hl 
suspected  product  is  oxidised  into  an  add  so  lik«  i 
acid  it  cannf>t  he  distin^uisbedfrom  it,&nd  la  appil 
identical  with  it.  To  be  plain.  Dr.  pupr^*a  £m 
aoggests  I  hat  no  man  can  be,  in  strict  siientifio  i 
a  non-alcoholic,  inrjamuoh  as  **  will  he  nill  hf' 
brews  in  bb  own  economy  a  "wee  drap/*  It 
innocent  brew  certainly,  but  it  is  brewed,  and  thai 
ardent  abstainer  must  eicuse  it.  *'  Argal,  b^  that  i 
^nilty  of  his  own  death  sbortenetb  not  bis  own 
The  frtnlt,  if  it  be  one,  restB  with  naturfj,  who,  uxm 
to  our  poor  estimates,  is  no  mot^  faulUes  than  tbi 
of  her  seJE, 
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f  yaed  haK  *hiet  came*  chiefly  from  the  kboow 

-  -^  ~^-    -  » timt  from  jmimali  under  nlooluil,  aot 

*^Ti%  not  all  the  secretions  combijjedi 

' -m  B   friLctional  amotmt  of   the 

i  l^^  admin  IB  ti?Ted»    The  experinienU 

jfftttijwKj  iiiji^iw  qn  the  inletior  aniimlfl,  but  they 

4Bttii  llie  lim  eotkQlxaivi*\y  the  fact  eti^ted.  It  w^ 

t  ftil  in  KnisiEl,  K  t&ni^r  doj?,  weigMng  IQ  lbs. 

Iifce  with  eomp4yEti?«  impunity  nearly   2,000 

Id  tMittv  aloGmol  m  ten  day«»,  and  that  oa  tho 

of  th^  f^mon    he  only  'ellniumt«d  by  jUI 

"id*  of  elimmatioD    1^13   grainj    of  ak^h^. 

wm  of   itaelf   sufficiently  remnrlcahk,    bat 

tMLmopb  impcrtiait  remnioa  to  be  told,     la 

■*"""i  of  !iiH  ri^Bwwch   after  an  afiimiil  hud  he«n 

3  above  de«cribod,  Anatie  killed  it, 

Vj  two  hours  arter  it  had  receiirid 

/puinft— ^f  gpiiit.     Then  the  whole 

^lu^ent  of  tiflsue  with  all  the 

*  i efited  to  an aly ftj s,  with 

46  ^raini  of  Apljit, 

-  - .  ..•-...  now  before  iia  to  the  cer- 

ili&at  in  the  uoimal  body  alcohol  n  deoom- 

t  ii  1^7  M  y»  a  certJtin  porttdn  o  f  it  {and  if  a  certain 

^y  tiot    thfi    whok  ?}    is  tranflmutable   Into 

jwcbfi  nn<h  r     The  inference  Uiat  might  be  drawn 

If  mt*ogh  that  the  &lcohE>i  it  loat  by  being  burned 

•%«l)r.     It  ia  Iq«C  in  the  body,  and  out  of  the  body 

I  Wnii    If  it  wiJl  bum  in  the  organiatn  it  will 

r  l^'A  for  it  enten  at  the  bearer  of  ao  much  po- 

■••*ff .  In  edmbming  with  oxygen  is  there  then  a 

mAtsiifnce  or  hsit  to  the  extent  that  would  be 

lis  Iba  <!)Dmbxt9tlon  of  the  ^atue  quantity  in 

I  cr  fmm  the  dijrtributicin  of  it  over  the  pla- 

dE  f  At  Ih^  oaora  time,  and  ia  corrobomtion,  ia 

■etof  its  oombnition,  carbonic  acid,  to  be  dii- 

lii  fhf  «X£TetiotKi  ?   If  there  be  heat,  and  if  thef« 

t^^otrbofi  cQDflumed  in  oxygen,  then  aloohol 

t  it  a  haat-fonning  food. 

k  4&CrjifoX,  DfCHft^SB  TUB  A^iM^L  UbAT  ? 

^f^  lofot^  you  this  inquiry »  I  am  prepared  to 
>»«Vt  iirect  knowledge  gained  from  indiridual 
■•^  I?i  the  eoarae  of  eome  rcBearobcs  I  had  to 
J^ffl^^t*  rftiid«red  to  the  British  Asiociation  for 
^"  tsirnt  of  Bcience,  it  became  part  of  my  duty 
I  what  fiflTect  certain  chemical  agents  eatert 
•vraAl  t^mpemtare.  Amongst  these  agents  wai 

I  wlufji  my  researchet  commeneed,  via*,  in  the 
im^  was  nothing  definitety  known  on  the 
t^lipnnoTneter  was  not  then  in  Mueh  genenil 
'  hud  not  been  applied,  oa  fnr  as  I 
^r  detofmiaation.  Generally,  how- 
'•<T]  ik^umed  by  the  majority  of  pis^rsons 
mm  vwrma  IheliCMlT,  and  to  *'  lake  just  a  drop  to 
llfc*  osid'*  hftd  been  the  practice  which  the 
t^fagnvemed  to  justify.     It  ia  fair,  at  the 
^to«y  tliat  Dr.  Leee,  and  some  other  far- 
|<lwt*H'i>^  had  for  mmny  yean  held  and  asserted 
I  »i*3w.     They  hsid  not  entered  into  minutcneaa 

I  dfltell^  but  they  bad  observed  from  the 

II  on  Ihose  who  "had  been  exposed  to  cold 
H«9th  and  in  other  regions  of  ice  and 

i  ibtaken  did  not  livp  oo  like  other  men. 

I  &r  a*  I  hud   what  i«  called  experience  to 

[tend  ctipfUct  of  opiajon.    It  waa  not  my 

»,  to  accept  guidance  of  this  kind,  but 

I  to  11m  aalf  nfe  guide,  the  direet  interrogation 

kiftxpetlaenl, 

Tl«pftii<*ti.  f--  *"-  *-  r^*eourst  the  details  of  the 

wfh— i-t  Wro  , ;  torvala  of  rest,  for  three 

•♦»*th  «j^  c-r  -    my  laboratory,  to  de- 

•^  ***o*«ve  qI  ftli^bol  on  the  animal  "tempera- 

Tkm  tWmtM   w«f»  observed   on   wann<  blooded 

M<«sDt  kxn4«,  including  birdfi ;  on  the  human 

IliMlffc,  nd  Ofi  the  same  subject  under  alco- 


holic difleAse.  Similar  experimenti  were  made  ia  dif- 
ferent external  temperatnies  of  the  «it-,  ranging  ^m 
summer  heat  to  lea  degrees  below  f^eeaing  poirit  The 
whole  were  carried  on  from  experiment  to  ctxperiment, 
without  regard  either  to  compariaon  or  reiult  until  tho 
general  character  of  reaalt  began  to  proolaim  that  a  rule 
eKt»tt;d  which  could  hardly  be  considered  exeeptionaL 
The  facts  obtained  I  may  epitomise  as  followi  i- — 

The  progreesive  stages  of  change  of  animal  function 
from  alcohol  are  ibur  in  number.  The  first  ia  a  itage  of 
excitement  when  thi^re  exista  that  relaxation  and  injec- 
tion €jf  tho  blood  veesels  of  the  minute  ctrcnlaiion  with 
which  wo  have  become  conversant.  The  aecond  in  the 
atage  of  excitement  with  snmo  musculur  inability  and 
deficient  automatic  control  The  thifd  ia  a  stage  of 
rambliagi  inooherent,  emotional  exoitementf  withlosi  of 
voluntary  muscular  power^  and  ending  in  helpless  ua- 
conacionaness.  The  fourth  and  final  etage  h  that  ia  whi^h 
the  heart  itself  begins  to  fail,  and  in  which  death  in  er- 
treme  iuatAnces  of  intoiication  cloaea  th<?  scene*  These 
stages  are  developed  in  flU  the  wnrm-blofjd*:;d  animalf, 
and  the  changea  of  temperature  throughout  the  wholu  aro 
relativelv  the  same. 

In  the  first  stage  the  external  temperifcture  of  the 
body  is  raised.  In  birda— pigeona — the  rjac  may  amount 
to  a  full  degree,  on  Fahrenheit's  scale ;  in  mammali  it 
rarely  excsecds  half  a  degree*  In  man  it  may  riae  to  half 
a  degreOi  and  in  the  conflrmed  inebriate,  in  whom  the 
outaneousveflaela  are  readily  engorged,  1  have  seen  it  run 
np  to  a  degree  und  a  half.  In  this  stage  the  effect  on  the 
extreimitiea  of  the  nervea  is  that  of  a  warm  glow,  like 
what  ia  experienoed  during  ^e  reaction  from  cold. 

The  heat  felt  in  this  stage  might  be  conaidered  as  due 
to  the  combustion  of  the  aleoholt  it  ianot  ao  ;  it  ta  in  truth 
a  process  of  cooling.  It  ia  from  the  unfolding  vf  the  larger 
aheet  of  the  warm  blood  and  from  the  quirker  radiation 
of  heat  from  that  larger  surt'ace.  During  thij*  ijtage,  which 
is  comparatively  brief,  the  intomnl  temp«rature  is  de- 
clining ;  the  expired  atr  from  the  luh^Ji  ia  indicating, 
not  nn  increase,  but  the  first  period  of  rcduetion  in  the 
amount  of  carbonic  acid,  and  the  reddened  surface  of 
the  body  ia  so  reduced  in  tonicilir  that  cold  applied  to  it 
increaauB  the  fluififasion.  It  is  this  most  deceptive  stage 
that  Ibd  the  older  observera  into  the  error  that  aloohol 
warmii  tho  body. 

In  the  aecond  atage,  the  tempera  tare  first  comes  dowQ  to 
its  natural  standard,  and  then  declines  below  what  ia  natu- 
ral. The  fall  ia  not  considerable.  In  birds  it  reaches  (rom 
one  and  a  half  to  two  degrees.  In  oth^r  animals,  dogs 
and  guinea  pigt,  it  rarely  i^roeeds  one  degree;  in  man 
it  ie  confined  to  three-fourths  of  a  degree.  In  a  room 
at  the  temperature  of  65^  or  70"  the  decrease  of  tem- 
perature mav  not  aetiially  be  detected,  but  it  is  quickly 
detected  if  the  person  in  whom  it  is  present  pass  into  a 
colder  atniosphorc,  and  it  lasts,  even  when  the  further 
supply  of  alcohul  jh  cut  off,  for  a  long  i>eriodt  via.,  from 
two  and  a  half  to  thre«  hours.  It  is  much  prolonged  by 
abspfice  of  food. 

Daring  the  third  degree  the  fall  of  temperatare  rapidljr 
increases,  and  as  the  fourth  atftge  is  approached  it. 
reaches  a  decline  that  becomes  actujilly  dangerous.  In 
bird  a  the  reduciion  may  bo  five  degrees  and  a  half,  and 
in  tho  other  animals  three.  In  man  it  is  ottea  from  two 
and  i^  half  to  tliree  degreaa.  There  is  always  during 
thia  etage  a  profound  sleep  or  coma,  and  while  thia  lasts 
the  temperatift'o  continuoa  reduced. 

It  ia  hero  worthy  of  incidental  notice  that,  aa  a  rale, 
the  sleep  of  apoplexy  and  the  aleop  of  drunkenness  may 
bo  tiiatiaguished  by  a  marked  diiferonce  In  respect  to 
temperature.  In  apoplexy  the  temperature  of  the  bodj 
is  above,  in  dmakenneas  below^  the  natural  standard  of 
98*  of  Fahrenheit's  scale. 

Under  favourable  dreumstanceii  a  long  period  lb  re* 
quired  before  the  body  iwovera  its  aaturtil  warmth  after 
BUch  reduction  of  heat  ai  follows  the  extreme  stage  of 
alcoholic  intoxication.  With  the  first  conscious  move- 
ments of  reoovery  there  is  a  faint  rise,  but  such  is  the 


depresaioQ  that  these  Tcry  movatiif!titA  e^btiuat  iitid  lead 
to  A  furthei  reduction,  I  bavo  knowii  ilb  long  a  period 
AB  three  daya  required^  in  mau,  to  bring  back  a  flteady 
aatural  return  of  the  fiiU  animal  warmth. 

Through  e^ery  stage,  then,  of  the  action  of  alcohol — 
lukiniig  thiit  first  atage  of  exdtement^-I  fonnd  a  reduc- 
tion ofanimal  heat  to  he  the  apedal  action  of  the  poisoQ. 
Tq  make  the  feeearch  more  perfectly  reliahle,  I  com- 
f  lkin«d  tho  aeLion  of  alcohol  with  that  of  cold.  A  warm- 
Mooded  amoia],  injeniibly  asleep  Ln^the  third  atag«  of 
alccholic  narcotism,  was  placedpn  a  cbamher^ — the  air  of 
which  was  reduced  in  temperature  to  ten  degrees  below 
freezing  point— together  with  another  similar  animal 
whiyh  had  recei  ved  no  alcohoL  They  hotE  sleep  nndtjr 
these  circumstances,  but  the  alcoholic  deepa  to  die ;  the 
other  simply  sleeps  nioie  deeply  than  is  natural^  sleeps 
ftnd  lives  so  loog  m  the  store  of  food  it  la  charged  with 
continues  to  support  life.  Within  this  bound  it  awakejt, 
in  a  warmer  air^  uninjufed,  thoug^h  tbo  degree  of  cold 
be  carried  even  to  the  act  cf  froe^mg  of  the  e^^treme 
parte. 

Oo«  mor^  pofttoa  of  evidence  completes  the  research 
(m  tlie  iniuenea  of  aloobol  on  the  animal  temperature.  As 
there  ic  %  deontM  of  temperature  from  alcohol,  so  there  U 
propoftionataly  ft  decrease  in  the  amount  of  the  natural 
product  of  tho  combustion  of  the  body.  The  quantity 
of  carbonic  acid  exhaled  by  the  breath  is  proportionately 
diminished  with  the  decline  of  the  animal  heat.  In  the  ex- 
treme stage  of  alcoholic  inAenaibllity — short  of  the  actually 
dangeroua — the  amount  of  carbooio  acid  exhaled  by  the 
animal  and  given  off  into  the  chamber  I  constructed 
for  the  pnrposes  of  obHCrvations  was  reduced  to  one-tbird 
below  the  natural  HtaDclarJ.  On  the  human  subject  in 
this  stage  of  inaenaibility  the  quantity  of  carbonic  arid 
Ijxhaled  has  not  been  measured,  Eut  in  the  earlier  utage 
of  alcoholie  derangement  of  function  the  exhaled  gas  was 
measured  with  much  care  hy  another  earn  est  worker,  -wh  ese 
recent  death  we  havealao  to  deplore— Dr,  Edward  Smith. 
In  these  early  stages  Br.  Smith  found  that  the  amount 
of  carbonic  acid  was  reduced  in  mau^  sa  I  have  found  it 
in  the  lower  animalsj  to  that  the  fiLct  of  the  genera! 
feduotion  may  be  considered  ai  cetabHshed  heyond  dla- 
ptttatton* 

We  ore  landed  then  at  last  on  thia  basis  of  knowledge. 
An  agent  that  will  burn  and  give  forth  heat  and  product 
of  combustion  outside  the  body,  and  which  i^  ohvioualy 
decomposed  within  the  body,  reduces  the  animal  tempe- 
lature,  and  prevents  the  yield  of  so  much  product  of 
oonbuation  as  is  actually  natural  to  the  organic  life. 

What  is  the  inference  ?  The  inference  is  that  the 
alcohol  is  not  burned  after  the  manner  of  a  food  which 
iupportB  animal  combustion ;  but  that  it  is  dece  in  posed 
into  seoondary  products,  by  oxidation,  at  the  cxpeuEO 
of  the  oxygen  which  ought  to  be  applied  for  the  natural 
heating  of  the  body. 

For  eotne  time  to  come  the  physiological  world  will  be 
studiously  intent  on  tho  discovery  of  the  mode  by  which 
alcohol  is  removed  from  the  organism.  It  is  a  subject 
on  which  I  shall  one  day  be  able  to  speak,  I  hope^  with 
some  degree  of  experimcntsl  certainty,  but  on  which  at 
this  moment  I  am  not  prepared  to  offer  more  than  an 
todication  of  the  probable  conrso  of  research,  I  may 
Tentuie  to  add,  In  advunee,  two  or  three  suggestions  to 
which  my  researohes,  as  far  as  they  go,  point. 

Firstly,  I  believe  there  is  a  certain  determinable 
decree  of  saturation  of  the  blood  with  plcohol,  within 
which  degree  all  the  alcohol  is  disposed  of  by  its  docom- 
position.  Beyond  that  degree  tho  oxidation  is  anrested^ 
and  then  there  is  an  accumulation  of  alcohol  with  void- 
ttnoo  of  it,  in  the  unchanged  state,  in  the  secreiiona. 

Secondly,  the  change  or  decompoaition  of  the  alcohol 
in  tta  course  through  the  minute  circulatioTi,  in  which 
it  is  transformed,  is  not  into  carbonic  acid  and  water,  as 
though  it  were  burned,,  hut  into  a  new  soluble,  chemical 
fubstance«  probably  aldehyde,  which  returns  by  the 
veins  into  the  great  channels  of  the  circulation. 

Thirdly  J I  think  I  have  made  out  that  there  is  an 


outlet  for  the  alcohol,  or  for  the  fiuid  product  of  iti 
composition  into  the  alimentary  canal,  U^rough 
secretion  of  tho  liver.  Thrown  into  tbe  caoaltil 
believe,  iubjected  there  to  further  oxidation,  la  lai 
oxidised  by  a  process  of  fermentation  attooded  with 
active  development  of  gfftseoua  subatancee^  FrM&  j 
surface  the  acid  product  is  in  turti  re-ahsor bed  in  |i 
part  and  carried  into  the  circulation,  and  is  diaponi 
by  combination  with  bases  or  by  further  oxtdatiaau 

Ilere,  however,  I  leave  the  theoretical  point  ta  I* 
to  the  practical ;  and  the  practical  is  this,  that  ik 
cannot  hy  any  ingenuity  of  excuse  for  it,  bo  dam 
amongst  the  foods  of  man.  It  neither  supplici  ml 
for  coDstruction  nor  heat.  Oa  the  contrary^  **  m' 
construction  and  it  reduces  temperature, 

Effxct  on  McsetXAn  Powxr. 
Bahir.d  the  question  of  the  effect  of  alcohol 
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animal  temperature  was  another  subject  for  inqd 
was  fair  to  ask  whether,  if  heat  were  not  preduoi 
so  mo  additional  stimulus  might  be  communivai 
the  spirit  to  the  muscular  fibre.  Thtre  is  nijt] 
in  what  we  see  rtsUting  to  the  aetion  of  alcohol  m 
that  would  lead  m  to  suppose  it  capable  of  giving  « 
creased  muscular  power,  and  it  is  certain  that  aol 
subjected  even  for  short  periods  of  time  to  itaiofltM 
lose  their  power  for  work  in  a  marked  degree.  M 
if  wo  were  to  treat  our  domestic  animads  with  tbisi 
in  tho  same  mHnner  that  we  treat  ourselvea,  we  ^ 
soon  have  nontj  that  were  tameable,  none  that  ' 
workable^  and  none  that  were  edible.  I  thou^ 
nevertheless,  worth  the  inquiry  whether  at  jusy  I 
of  the  alcoholic  excitement  living  muscle  cculd  b 
duced  to  show  an  extra  amount  of  power :  T  tier. 
submitted  muscle  to  this  test.  I  ge»tly  ' 
hinder  limb  of  a  frog  until  the  power  of  cer 
just  overcotnc ;  then  T>y  a  measured  electiitul  lu; 
I  stimulated  the  muscle  to  extra  contraction,  und  d 
mined  the  increase  of  weight  that  could  thus  bv  la 
This  decided  upon  in  the  healthy  animal,  the  txM 
repeated  some  days  later  on  tbe  same  animal  alter  i 
received  alcohol  in  sufficient  quantity  to  indlOl 
various  stages  of  alcoholic  modification  of  fuDcdco* 
result  was  that  through  every  stage  the  rt'S|>onset( 
electrical  current  was  enfeebled,  and  so  aoon  10 
cotism  was  developed  by  the  spirit,  it  was  so  ealbl 
that  less  than  half  the  weight  tliat  could  be  lifli 
the  previous  trial  by  tbe  natural  effort  of  the  aft 
could  not  now  even  he  raised  under  tho  electriflil 
citation. 

In  mfm  and  in  animals,  during  the  period  bsti 
the  first  and  third  stages  of  ulcoholio  distufbi 
there  is  often  muscular  excitement,  which  P*M*| 
increased  muscular  power.  The  muicloa  ure  Ui«&j| 
more  rapidly  stimulated  into  motion  by  tb*  iit^ 
tumult,  but  the  muscular  power  ia  aoliudlf  enleeUv 

Hygienic  CoxainBEATiOKS, 

The  facts  I  have  endeavoured  to  lay  befofeyotiiil 
as  well  as  in  the  last  lecture  will  su^'geet  to  yottr  m 
many  thoughts  bearing  upon  the  health  of  indivl^ 
and  commuDitici;,  in  so  far  as  health  is  affeclod  Id 
potent  iigent,  alcohoL  I  need  hardly ^  indeed,  pitl 
to  offer  any  suggestions,  but  one  or  two  of  a  eMO 
practical  and  overjday  character  may  bo  V4^ntiu«a« 

I  am  bound  to  intimate  that  the  popular  idea  ol 
ministering  alcohol  for  the  puijiose  of  «uftAiniB| 
animal  warmth  is  an  entire  and  dangerous  trroti 
that  when  it  is  brought  into  practice  duxing  extrti 
cold  weather  it  is  calculated  to  lead  even  to  &tal  0( 
quoDces,  from  the  readiness  with  which  it  pennill 
blood  to  become  congested  in  the  vital  organs.  I^flJ 
too  forcibly  impress  the  fact  that  cold  iind  Jilr*^' 
physiologjcally,  in  the  same  manner,  and  thai,  ( 
in  action,  every  danger  resulting  from  either  j 
doubled. 

W^henever  we  see  a  peiaon  diiposod  k  mwt  I 
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hy  rtrofig  drink  it  is  our  duty  to  ondeaTour  tq 
tU!  «ll<at,  u\d  whenever  ira  lee  &n  unforlunat* 
mda  ske  iafluenco  of  Alac»hol  it  if  our  duty  to 
t  vmaili  u  tfao  hmt  meani  for  Ma  recoYOfy^ 
lieCi  pnimpt  maiiy  other  uniiful  id^as  of  detail^  in 
nawB  life.  If,  for  leulAiice^  our  police  wt^ro  taught 
srt  of  takia|^  the  ftnimal  tcmpcratiinj  of 
hom  tbey  find  in  the  streetd  in  a  state  of 
^^  /,  the  itf  ttlt»  would  bo  luoBt  beoeflcial.  The 
Pufim  is  one  ihAt  hondzt^a,  of  nur^c^  now  v.avry  out 
W,ttd»Dfdi«dhy  our  poh'CQ-oOiccri  it  woald  enablo 
mm  m  obJjt  to  detect  tho  diSerencg  between  a  man  in 
wpMie It  tad  a  man  mto3itott^d,  but  wou^Id  Aug-- 
MmtBj  th«  instant  abolition  of  tho  barbarous 
»  of  thraitiii«  the  really  mtoxiciitcd  into  a  cold 
id  luipodl,  vhicL  to  euch  n  oae  10  actttaHj  an  ante* 
—  tg  t^e  frov*, 

I  vtmdd  earoefltly  impreaa  that  the  BVBte* 

■itiun  of  ulcohol  for  tho  purpose  of  giving 

itrrnf  th  ii  an  <}ntiro  delusion.     I  am  not 

thnt  occasions  do  not  arise  when  an  en- 

iting  heaft  is  temporarily  relieved  by  iho 

of  IbM  vtioaek  which  alcohol,  on  its  diffusion 

tb«  MqcmI,  iednceB ;  but  that  this  ipirit  gives 

■*~*  iooi^ftfie  of  power  by  which  men  iije  enabled 

*-  pcTSSflt^nt  work  \b  a  mifitak^  as  eeriOHB  tu 


}  bsiief  tbAfc  alcobol  may  be  usdd  with  nd- 
Jtten  the  body  is,  when  it  Ja  a^^ted  upon, 
I  dmj^er*    For  if  we  could  sueceajfuUy  fatten 
f«f  ibould  but  destroy  it  the  more  affiftly  and 
"^  m  the  fatteniui?  which  follows  tho  uao  of 
'  eofiined  to  the  external  dtvelopmeiit  of 
li  Cti  a  degeneration  through  the  minute 
f  lll«  ^itJLl  oTg&n%  ineludiug  the  heart  itaelfj 
rlipaiafally  apparent. 

'won,  whatever  gwtd  can  come  from  alcohol j 
rtnl,  tn  aU  included  in  that  primary  phyflio- 
i  Injttirfoia*  action  of  the  a^pnt  upon  the 
t^}  of  the  circtilfttion  to  which  I  have  en- 
i»f»Ttica|Jy  to  direct  your  mindtf*  If  it  be 
^~^  for  th«  heart  to  be  Lifted  up  by  dcohol } 
ItioouTBe  more  swiftly  through  the  brain  ; 
1^  to  flow  more  vehemently ;  for  worda  to 
fcntiy ;  for  emotions  to  rise  ecstatically,  and 
I  ttfi  beyond  the  race  net  by  nnture ; '  then, 
the  luxury  mii&i  enjoy  it — with  the 


CKSmCAX  SECTION. 
tAi»ttti»g  of  thi^  B^^tion  for  the  present 
hM,    on    Tuosduy,    Jimuary    Ulth, 
SBAia.,  D-C.L.,  RR.S*,  in  the  chair. 

*''R    ENABLING    PERBONS 
•S      DENSE       SMOKK      OR 

Bf  Captain  Shaw^ 

^  Qki  OAmt  of  Git  li«troj>olilaa  Fbn  BH p4«. 

altempls  h&r&  been  made,  both   in 

nuidftm  timoSi  to  enable  persons  to 

tteto  |>laci;9  full  of  ainoke  or  noiiouu 

IfVjiewof  tl"  sT.rJfMnc<2B  employed 

om^  evistt  thon  L  T 1 1 ly  succesflf  nl 

Dta,  hare  1 . ..  rho  sanction  of 

MeHtia  have  been   inventad   to 

to  pa*F  through  the  flames  of  a 

«'•'  '  -at^  but  they  have  been 

BC.^  we,    and    obviously   bo 

;  ftiiy  met  except  for  prnposea 


j  of  diBiiIay  or  pubHc  entertaiamont,  tJiat  they  have 
natairally   fallen    below    tho    level    of    i>ractioal'J 
critieiHTn,  and  are  only  mentioned  here  aa  mattei^  1 
of  sdentilic  curiosity. 

Our  great  enemies  in  this  way  are  smoke,  and 
those  innumerable  poisonous  vapours  created  by 
intense  hettt  under  certain,  combiuationa  well 
known  to  eheniists,  but  too  abstruse  to  be  explained 
here,  which  we  designate  under  the  general  title 
of  mephttie  gases. 

The  vapours  which  we  find  dangerous  probably 
include  nitrogen,  snlphuretted  hyi&ogen,  carbonic 
acid  gas,  choke  damp^  and  numerous  other  defitied 
and  well  known  gases,  but  it  is  none  cos  sitrj*  to  enter 
hvT^  Ltito  tho  chemical  details  or  to  be  very  preoite 
as  to  the  terms  by  which  thej^e  v!i pours  are 
designated  m  laboratoriesi,  as  I  mean  simply  to 
ineludo  under  the  general  head  of  mephitic  gases, 
all  those  vapours  we  meet  m  our  business  which  i 
will  not  permit  respiration  to  contitiue  within  their  ' 
range. 

To  enable  a  msji  to  enter  into  and  retmain  in  a 
place  strongly  impregnated  with  mephitio  or 
noxious  gases,  two  courses  aro  open.  One  is  to 
supply  him  with  pure  air  from  an  external  source; 
the  other  to  x>rovide  him  with  the  meana  of  filter- 
ing for  himself  such  air  as  he  finds ^  admitting  to 
hi.^  lungs  only  that  which  is  pure  and  useful,  and 
rejecting  the  rest, 

I  will  now  endeavour  to  describe  a  few  of  tho 
best  known  appHanecs  for  this  purpose,  including 
long  breathing  tubes;  air  bag  and  short  tube^,  smoke 
jacket,  smoke  cap,  woollen  filter,  and  fire-proof 
clothing,  and  I  will  take  them  in  the  order  heri^ 
giveiij  commencing  with  the  long  breathing  tubes*  ^ 

LoKo  BaaATiiiNa  TuBsa. 

For  supplying  air  from  external  sources  several 
modes  have  been  tried,  among  others  what  were 
i  known  as  Breathing  Tubes,  one  leading  from  the 
external  air  into  tlte  mouth  and  nose,  the  other 
leading  outw^  from  the  mouth  and  nose,  with 
a  mouthpiece  and  nose-viLlvB  arranged  for  the 
purpose.  This,  in  certain  cases,  has  proved 
efficacious,  but  the  working  of  it  requires  not 
only  practice  but  an  amount  of  attention  which 
it  is  difficult  to  keep  up,  and  when  the  ial^t 
or  air-pipe  baa  to  be  very  long,  and  to  go 
round  curves,  the  labour  involved  in  breathing  is 
fiijmetimes  considerable.  Why  this  should  be  so 
I  cannot  say,  as  the  pressure  of  tho  external 
atmosphere  ought  to  be  ample  and  more  than 
ample  to  overcome  the  friction  in  the  pipe:' ;  but  it 
has  occurred,  and  docs  occur,  and  therefore  ought 
to  be  mentioned.  Another  application  by  these 
tubes  is  by  means  of  a  mouthpiece  alone,  with  two 
openings,  which  can  be  closed  alternately  by  the 
tcmgue,  the  nose  being  stopped  with  a  nose- 
pincers.  This  also  has  proved  successful  in  very 
simple  cuses  and  for  short  periods,  but  it  is  evident 
thiit  it  would  not  do  for  our  rough  work  and  rapid 
movements.  It  is  quite  correct  in  principle,  but 
is  probably  best  adapted,  in  practice,  to  the  pur- 
pose for  which  it  haa  been  much  used  abroad^  j 
namely,  to  enable  persons  to  breathe  under  water 
in  certain  baths  which  require  the  immersion  of 
the  head.  Attempts  have  also  been  made  to  work 
with  a  pipe  leading  merely  from  the  man's  mouth 
to  the  ground,  but  they  have  been  unsuccessful, 
and  when  not  unsuccessful  have  be€ii  useless,  as  a 
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man  generally  ii  on  bis  bands  and  knees  on  snoh 
oocasionB»  and  then  does  not  require  the  pipe,  or, 
if  he  is  standing  up,  he  has  only  to  stoop  down 
and  obtain  such  dear  air  as  there  may  happen  to 
be  available. 

Am  Bags  axd  Short  Tubes. 

Another  mode  is  to  carrr  into  the  smoky  place 
an  inflated  ba^  of  air,  with  two  tubes  of  the  kind 
already  described  connecting  it  with  the  mouth,  one 
tube  leading  from  the  bottom  of  the  bag  or  reser- 
voir, and  the  other  to  the  top,  the  tongue  acting 
as  a  'valve.  In  this  case  the  man  inhales  through 
the  tube  leading  from  the  bottom,  and  exhales 
through  that  leading  into  the  top,  and  the  dis- 

<  barged  air  being  warmed,  and  conseouently 
lighter,  remains  for  a  time  on  the  top,  ana,  mix- 
ing with  the  remaining  air,  may  be  iiUialed  ag^ain 
several  times.  With  such  an  apparatus  working 
properly  a  man  can  remain  in  the  foulest  air 
several  minutes,  but  it  is  obvious  that  he  must  be 
very  careful  in  the  management  of  the  breathing 
tubes. 

The  Smoke  Jacket. 

One  of  the  safest  appliances  for  the  supply  of 
air  to  a  person  working  in  a  smoky  or  vitiated 
fftmo^here  is  that  known  for  many  years  in  most 
English  fire  brisnides  as  the  smoke  jacket,  and 
abroad  as  the  oumse  eontre  Pasphyxie^  appareil  d 
feu  de  cave,  or  in  some  places  as  the  appareil  PanUn, 
from  the  name  of  its  supposed  inventor.  The 
smoke  jacket  consists  of  a  blouse  of  cow-hide, 
pliable,  light,  and  mounted  with  a  hood  which  com- 
pletely envelopes  the  man's  head.  It  is  mounted 
in  front  of  the  face  with  a  pair  of  eye-glasses,  or 
a  half  cylindrical  sheet  of  glass  finnly  fitted  to 
he  front  of  the  hood,  so  that  the  wearer  can  see 

<  verything  in  the  place  to  which  he  has  penetrated ; 
and  imdemeath  the  mask  there  can  be  if  desired  a 
\vfaistle  fitted  with  a  valve,  which  serves  for  giving 
signals.  Straps  and  buckles,  called  bracelets,  hold 
the  sleeves  round  the  wrists,  and  a  thong,  called  a 

nisaiere,  or  leg-strap,  which  is  fixed  in  front,  and, 
tfter  passing  between  the  legs,  is  buckled  be^d, 
[>revents  the  blouse  rising.  It  is,  besides,  held 
over  the  hips  with  a  leather  girdle,  on  the  front  of 
which  a  lamp  can  be  carried  when  requii^d.  On 
the  left  side  is  fixed  a  screw,  to  receive  the  cor- 
responding screw  of  a  hose  which  is  of  the  same 
pattern  as  those  of  the  fire-engines,  and  communi- 
•ates  at  the  other  end  with  one  of  these  engines. 
The  pump  of  the  fire-engine  being  set  to  work,  of 
course  without  water,  drives  air  into  the  jacket, 
swells  it  out,  and  keeps  the  man  in  a  compressed 
atmosphere,  which  is  continually  renewed.  The 
surrounding  air  cannot  penetrate,  bemg  continually 
I  riven  back  by  that  escaping  at  tl^  wrists  and 
>ther  openings.  Once  inflated,  the  blouse  holds 
nough  air  for  a  man  to  be  able  to  breathe  in  it 
without  difflcnltyfor  six  or  eight  minutes,  but  it  is 
necessary  to  oontimie  working  the  pumps,  in  order 
to  enable  him  to  remain  inside  any  length  of  time. 
When  the  lamp  is  lighted,  air  is  intr^uoed  to  it 
)  )y  means  of  a  btlie  pipe  communicating  with  the 
:nHide  of  the  jacket. 

This  smoke  jacket  is  very  useful  for  extinguish- 
nfir  fires  in  vaults,  stopping  conflagrations  m  the 
iiolds  of  ships,  and  penetrating  weUs,  quarries, 
mines,  cesspools,  &c, ;  any  place,  in  short,  where 


the  air  has  become  unfit  for  lespiiatioa.  The 
special  advantages  of  this  jacket  are  its  great 
smipHcity,  its  fadHty  for  use,  and  the  rapidxtj 
with  which  it  can  be  carried  about  and  put  <m; 
but  its  drawback  is,  that  it  requires  the  use  of  an 
engine,  or  air-pump,  and  consequently  is  of  no 
service  to  one  man  alone.  For  uda  latter  reason, 
smoke  jackets,  although  very  effective  for  enabling 
us  to  get  into  convenient  places  for  extinguishing 
fires,  have  very  rarely  proved  of  any  avail  for  saving 
life. 

Wherever  vulcanised  india-rubber  tubes  are  used 
for  the  purpose  of  conveying  air  to  the  lungs,  I 
should  recommend  very  great  caution,  as  it  is  un- 
doubted that,  at  least  in  some  cases,  men  have 
been  known  to  suffer  serious  inconvenience,  if  not 
to  incur  considerable  danger,  from  inhaling  through 
this  material.  This  is,  however,  a  very  trifling 
difficulty,  and  I  have  no  doubt  has  only  to  be 
pointed  out  to  be  speedily  obviated  by  improved 
construction. 

The  Smoke  Cap. 

Another  apparatus,  and  one  free  from  the  dis- 
advantage of  being  dependent  on  aid  for  its  use, 
is  the  smoke  cap,  which  is  very  light  and  portable, 
and  can  be  brought  into  use  in  a  few  seconds  by  a 
man  working  alone. 

A  smoke  cap  is  an  apparatus  by  means  of  which 
a  man  is  able  to  breathe  when  working  in  dense  or 
poisonous  vapours.  It  partially  closes  the  nose, 
and  provides  for  the  mouth  a  light,  closely-fitting 
filter  with  valves,  and  for  the  eyes  a  complete 
cover,  which  will  act  as  a  protection  without 
obstructing  the  sight,  the  whole  being  capable  of 
being  put  on  and  completely  adjusted  for  use  in  a 
few  seconds  by  the  man  who  is  to  wear  it,  without 
aid  from  any  one  else. 

It  is  desirable  that  it  should  be  strong  and  fit 
for  rough  work,  also  that  it  should  contain  no 
delicate  parts  likely  to  get  out  of  order,  and  no 
material  parts  inaccessible  for  immediate  examina- 
tion. 

Every  one  of  these  requirements  may  be  sepa- 
rately carried  out  without  much  trouble,  where 
the  questions  of  time  and  rough  usage  can  be  put 
out  oi  consideration ;  but  the  combination  of  the 
whole  for  rough  work,  and  the  shortness  of  the 
time  available  in  our  business  for  adjustment  have 
hitherto  constituted  very  serious  dimoulties,  which 
however,  it  may  be  hoped,  are  now,  to  a  great 
extent,  if  not  altogether,  overcome. 

The  filter,  which  separates  the  pure  air  from 
smoke  or  noxious  vapours,  and  which  constitutes 
the  speciality  of  the  apparatus,  is  the  invention  of 
Professor  Tyndall,  who  has  in  the  kindest  and 
most  liberal  manner  placed  it  at  our  disposal, 
solely  from  public  spirit,  and  without  fee  or 
rewa^  of  any  kind  whatever. 

The  first  complete  apparatus  as  now  issued  was 
designecl  and  made  up  by  ourselves  in  the  work- 
shops of  the  Fire  Brigade,  and  served  as  the 
pattern  for  those  afterwards  furnished  by  oon- 
tract<»rs. 

The  smoke  cap  consists  mainlv  of  two  parts, 
called  respectively  the  hood  and  the  respirator. 

The  hood  is  made  of  the  best  dressed  calfskin 
blacked,  cut  in  sections  and  closed  with  air-tight 
joints,  each  part  overlapping  the  next  to  an 
extent  of  half-an-inoh,  and  the  seciioBS  strongly 
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sewn  together  with  two  separate  rows  of  saddlers' 
stitching.  The  skull  part  is  fitted  to  the  shape  of 
s  man's  head,  and  is  about  24  inches  in  cir- 
comference  at  the  widest  part;  underneath  thi0 
ithere  is  a  band  abont  2  inches  deep  forming  a 
ooUar,  to  the  lower  edge  of  which  there  is  attached 
a  kind  of  yoke  or  apron-piece  about  6  inches  deep, 
shaped  to  fit  on  a  man's  chest  and  shoulders  under 
dtmuc. 

To  feusilitate  the  putting  on  and  taking  off  of  the 
hood,  there  is  an  opening  down  the  whole  of  the 
back  part  from  the  crown  to  the  neck,  and  on 
cachnde  a  row  of  four  eyelet  holes  with  brass 
boihes,  through  which  there  is  rove  as  a  lacing  a 
leather  thong,  the  ends  of  which  go  round  to  the 
front,  and,  after  passing  through  a  small  metal 
rinf ,  are  knotted  at  the  ends  below  two  hard  wood 
knoi»,  to  prevent  their  being  pulled  back  through 
the  ring.  When  the  hood  has  been  put  on,  the 
tiiongs  are  pulled  in  front,  and,  rendering  through 
ih/e  eyelet  holee,  draw  the  whole  of  the  skull  part 
close  to  the  head.  The  opening  at  the  back  is 
fitted  with  a  piece  of  what  is  commonly  known  as 
▼steiproof  sneeting,  a  thin,  air-tight  material 
which  oocupies  very  little  space,  and,  although 
vide  enough  to  allow  the  head  to  enter  freely,  is* 
etaly  folded  away  by  the  drawing  of  the  thongs. 
Tht  lower  flap  or  apron  part  is  tucked  in  under  the 
ooUar  of  a  tunic,  so  as  to  form  an  air-tight  joint 
snffident  for  the  purpose. 

To  the  front  of  the  hood  inside  is  attached,  by 
means  of  round-headed  brass  rivets,  a  frame  or 
piece  of  tinned  sheet  metal,  shaped  to  fit  the  front 
of  a  man*s  face  from  the  bridge  of  the  nose  to  the 
dm.  Opposite  the  mouth  there  is  attadied  to 
thift  frame  a  piece  of  brass,  with  a  circular  open- 
ing>  cat  on  the  inside  with  a  female  thread  to  take 
^  male  thread  of  a  hard  wood  mouthpiece,  and 
on  the  outaide  with  a  male  thread  to  take  the 
•wirel  lerew  of  a  respirator.  The  male  screw  to 
^Hiicfa  Qus  swivel  is  coupled  has  cut  inside  it  a 
nceu  in  which  a  leather  wa^er  is  placed,  so  as  to 
nuke  an  iair-tight  joint  when  the  coupling  is 
screwed  up. 

At  a  distance  of  about  four  inches  above  the* 
noothpiece  there  are  fixed  a  pair  of  curved  eye- 
^ases  of  the  b€»t  dear  ^lass,  set  with  cement  in 
oraaa  rims  with  lugs,  which  are  attached  by  screws 
to  cnrred  metal  frames  rivetted  on  the  inside  of 
the  hood. 

The  respirator  consists  of  two  parts,  the  valve 
chamber  and  the  filter  tube. 

The  valve  chamber  is  formed  of  a  piece  of  best 
^nrarn  brass  tube  2  inches  long  and  2  inches 
in  diameter,  with  an  upper  and  lower  valve  plate, 
*od  between  the  two  a  slotted  horizontal  opening 
to  which  is  sc^dered  on  and  rivetted  a  brass  con- 
n«tinppiece  about  haJf-an-inch  long,  fitted  on  the 
®d  with  a  swivel  screw  to  match  the  outer  mouth- 
piece Bcrew  on  the  hood. 

Eafih  of  the  valve  plates  is  fitted  with  three 
«honite  ball  valves,  }-inch  in  diameter,  turned  per- 
fectly round  and  without  the  slightest  projection 
or  rim  in  any  part.  The  openings  in  the  plates  are 
ft  meh  in  diameter,  and  are  so  cut  that  the  seat- 
nigs  embrace  at  least  one-third  of  the  valvetf .  The 
Mings,  whieh  am  separate  pieoes  are  screwed  into 
wplatos,  and  are  most  carefully  bevelled  out  so 
shlfmiTaHes  aSiall  make  an  exact  fit,  are  neither 
I  to«tk&  nor  BO  loose  as  to  allow  leakage. 


The  valves  are  properly  protected  above  by  metal 
guards,  which  aUo w  a  lift  of  i  inch  for  suction  and 
a  shade  less  for  deUvery. 

Above  the  delivery  valves  there  is  screwed  on  a 
nut  or  cap  plate,  which  protects  the  valves  and 
guards  from  injury,  ana  is  pierced  round  the 
edge  with  28  holes  for  the  escape  of  the  discharged 
air. 

The  filter  tube  is  also  of  brass,  of  the  same 
diameter  as  that  used  for  the  valve  chamber^  and 
is  four  inches  long.  Across  the  upper  end  inside 
there  is  soldered  on  a  piece  of  fine  copper  wire 
gauze  with  ^  inch  mesh,  to  prevent  wool  or  other 
light  substances  passing,  and  over  the  lower  end 
there  is  screwed  on  a  brass  ring  or  cap  with  a 
similar  piece  of  wire  gauze. 

The  whole  of  the  respirator  is  tinned  inside  and 
laoquered  outside. 

Tke  following  parts  of  the  respirator  are  screwed 
on  to  each  other,  and  are  therefore  capable  of  being 
quickly  and  easily  separated  for  examination  and 
cleaning  when  necessary : — 

1.  The  lower  cap,  which  has  a  female  screw,  and 
is  joined  to  the  male  screw  on  the  bottom  end  of 
the  filter  tube. 

2.  The  whole  of  the  filter  tube,  which  has  two 
male  screws,  the  one  at  the  bottom  to  take  the 
cap,  and  the  one  at  the  top  to  join  a  female  screw 
cut  underneath  in  the  cylindrical  or  outside  part 
of  the  suction  valve  plate. 

3.  The  suction  valve  plate  which  has  two  female 
screws,  the  one  at  the  bottem  to  take  the  top  male 
screw  of  the  filter  tube,  and  the  one  at  the  top  to 
join  a  male  screw  cut  on  the  lower  eiid  of  the 
valve-chamber  tube. 

4.  The  valve- chamber  tube,  which  has  two  male 
screws,  the  one  at  the  bottom  to  take  the  top  female 
screw  of  the  cylindrical  part  of  the  suction  valve 
plate,  and  the  one  at  the  top  to  join  the  cover- 
ing plate  or  top  cap, 

5.  The  top  nut  or  cap  plate,  which  has  a  female 
screw  to  receive  the  male  screw  at  the  upper-end 
of  the  valve-chamber. 

The  charge  for  the  filter  consists  of  the  follow- 
ing materi^,  which  are  put  in  with  the  tube 
turned  upside  down,  and,  of  course,  the  lower  cai> 
removed: — H^f-an-inch  deep  of  dry  cotton  wool, 
an  inch  deep  of  the  same  wool  saturated  with 
glycerine,  a  thin  layer  of  dry  wool,  half-an-incL 
deep  of  fragments  of  charcoal,  half -an -inch  deep 
of  dry  wool,  half-an-inch  deep  of  fragments  ol 
lime,  and  *about  an  inch  deep  of  dry  wom. 

These  must  be  packed  so  closely  as  to  fill  ever> 

Sart  of  the  chamber,  and  they  should  be  pressed 
own  as  tightly  as  experience  shows  to  be  com- 
patible wiSi  facility  of  breathing  through  theiu 
when  in  use.  After  this  the  lower  grating  cap  i- 
screwed  on,  and  the  filter  is  then  ready  for  use. 

ALTB&ATION    in  ARRANOBMBNT    of  Oha&GE  FOJt 

SicoKE  Cap  Filters. 

The  following  refers  to  changes  which  hav*- 
to  be  made  in  the  arrangement  of  the  charge  fo> 
the  smoke-cap  filters,  as  before  explained. 

Experience  has  shown  that  the  fragmente  of 
lime  which  are  put  in  for  the  purpose  of  absorb' 
ing  carbonic  acid,  become  reduced  to  powdet 
merely  from  the  effects  of  the  atmosphere,  and  ar< 
often  quickly  slaked  by  a  man's  breath.  As  thes' 
particles  when  pulverised  render  breathing  verj 
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difficult,  and  it  has  been  thoronglily  ascertained 
that  in  fires  carbonic  acid  is  very  sddom  present 
in  sufficiently  large  quantities  to  cause  actual 
danger,  it  has  been  determined  to  remove  the  Ume 
altogether,  and  to  re-arrange  the  other  materials. 

I  have  accordingly  altered  the  arrangement  as 
follows: — ^Half-an-inoh  deep  of  diy  cotton  wool, 
an  inch  deep  of  the  same  wool  saturated  with 
fflycerine,  half-an-inch  deep  of  dry  wool,  an  inch 
deep  of  fragments  of  charcoal,  and  an  inch  deep 
of  dry  wooL  The  other  arrangements  remcdn  as 
hitherto. 

It  is  of  course  to  be  understood  that  whenever 
carbonic  acid  is  known  or  suspected  to  be  present, 
a  layer  of  fragments  of  lime  may  with  advantage 
be  added '  for  immediate  use,  a  corresponding  por- 
tion of  dry  wool  being  removed  for  the  purpose ; 
but  in  such  oasea  it  is  advisable  to  remove  the 
lime  shortly  after  use,  and  to  replace  the  wool  as 
before. 

Each  particle  of  smoke  is  in  fact  a  piece  of  solid 
carbon  or  charcoal,  carrying  in  it,  and  with  it, 
a  small  load  of  noxious  vapour,  which  produces 
greater  irtitation  in  the  throat  and  lungs  than  even 
the  solid  particles ;  and  there  is  always  present 
in  smoke  some  carbonic  add,  which,  though 
generally  at  our  work  in  small  quantities,  is  occa- 
sionally found  sufficient  to  cause  both  trouble  and 
risk  to  those  inhaling  it. 

The  dry  cotton  wool  acts  with  great  effect  as  a 
filter,  arresting  the  larger  portion  and  coarser 
particles  of  the  opaque  smoke. 

The  wool,  moistened  with  glycerine,  acts  as  a 
finer  filter,  arresting  that  portion  of  the  opaque 
matter  of  the  smoke  which,  from  its  tenuity, 
escapes  arrest  by  the  dry  wool. 

The  charcoal  arrests  the  invisible  pungent  va- 
pours existing  in  the  smoke,  which  no  mere  me- 
chanical filtration  would  effect. 

The  lime  absorbs  the  carbonic  acid  produced 
by  the  combustion  or  burning. 

The  succession  of  the  layers  may  be  changed 
without  prejudice  to  the  action,  but  for  such 
rough  business  as  oiirs  it  is  well  to  have  some  dry 
wool  in  at  least  the  following  places,  namely : 
on  top,  to  prevent  the  taste  of  the  glycerine,  char- 
coal, or  lime  penetrating  into  the  mouth,  between 
the  charcoal  and  lime  to  prevent  their  mixing,  and 
at  the  bottom,  to  prevent  the  charcoal  or  lime 
falling  out. 

To  prepare  for  putting  on  the  smoke  cap,  take 
off  the  helmet,  open  a  few  of  the  top  buttons  of 
the  tunic,  and  turn  over  the  collar,  breast,  and 
back  as  low  as  possible  without  interfering  with 
the  free  movements  of  the  arms. 

To  put  on  the  cap,  hold  it  with  the  face  part 
downwards,  open  the  lacing  sufficiently  to  allow 
the  head  to  pass  in,  and.  taking  the  lower  part  of 
the  sides  or  flaps  in  both  hands,  with  the  knobs 
and  the  ends  of  the  thong  hanging  down,  slip  the 
hood  over  the  head,  and,  as  soon  as  the  top  rests 
on  the  ^  crown  of  the  head,  adjust  the  wooden 
mouthpiece  in  the  mouth,  which  will  bring  the 
glasses  and  other  parts  into  their  proper 
piac^:  tuck  in  the  lower  flaps  under  the  tunic, 
take  hold  of  the  thongs  in  front,  and  pull  on  them 
until  thdJadng  at  the  back  draws  the  skull  part 
close  to  tfte  head  all  rotmd. 

*^1  *■  notVctually  necessary   to  knot  the  ends 
of  the  thong  yn  front,  but  it  is  convenient  to  do 


so,  and  in  any  case  they  ought  to  be  tucked  in- 
side the  breast  of  the  tunic,  lest  they  should  catch 
in  anything  at  work.  After  this,  turn  up  and 
button  the  tunic,  put  on  the  helmet,  and  then  all 
is  ready. 

Whenever  convenient,  it  will  be  found  a  great 
advantage  to  plug  the  nostrils  with  pieces  of  any 
soft  material  tiiat  may  be  available,  and  thus  pre- 
vent exhalations  from  the  nose,  which  have  a  ten- 
dency to  dim  the  classes. 

It  is  almost  needless  to  mention  that  the  hood 
may  be  put  on  with  or  without  ^e  respirator,  as 
the  latter  can  be  coupled  on  and  removed  equally 
well  whether  the  hood  is  on  or  off. 

For  practice  the  whole  should  be  done  by  the 
man  himself,  without  any  help  whatever. 

With  valves  so  very  small  and  light  as  those 
necessarily  used  in  an  apparatus  which  is  carried 
on  a  man's  head,  there  is  always  more  or  less 
danger  of  their  sticking  in  the  seaits  or  guards, 
especially  when  subjected  to  the  combined  action 
of  heat,  and  of  the  vapour  and  water  from  a  man's 
mouth;  but  this  danger  is  generally  obviated 
without  any  difficulty  by  the  man  either  tapping  the 
side  of  the  respirator  with  his  hand,  or  jerldne  his 
breath  and  blowing  out  any  water  which  may  nave 
accumulated  in  the  valve  chambeo*.- 

The  cap,  with  all  fittings  complete,  is  carried  in 
a  circular  tin  case  about  10  inches  long  and  6 
inches  in  diameter,  with  a  capacity  of  282  cubic 
inches,  or  less  that  one  sixth  of  a  cubic  foot. 

The  weights  of  the  several  parts  areas  follows— 


Hood  with  mouthpiece,  thong,  &c,   •  • , 
Respirator — 

Top  cap IJ 

Valve  chamber   tube,  with  top    "^ve 
plate,  valves,  guards,  connecting  piece 

and  swivel  coupling 7i 

Lower  valve  plate  with  valves,  guards, 

and  cylindrical  part 2} 

Filter  tnbe,  with  top  grating 6 

Lower  cap  of  filter  tube 1 

Charge   , 

Tin  case 


OSi.     Ibt.OBL 

1    4 


Total 


SuMMABT  OP  Weights. 


1    1 
3 

1    8 

4    0 


n». 


Hood  and  fittings U 

Bespirator  chaiged 1} 


Total  as  worn 
Tin  case 


3 


Total  as  carried    4 

The  Woollbn  Filtee.  1 

This  is  a  very  simple  contrivance,  but  one  moi 
frequently  used  than  perhaps  all  the  others  togethd 
When  none  of  the  appliances  previously  mentioni 
can  be  obtained,  a  man  who  has  to  enter  smol 
places  will  find  a  great  advantage  in  pladng  ofl 
ids  mouth  and  nose  any  woollen  or  other  substanl 
which  will  act  as  a  filter,  and  intercept  the 
sooty  particles  of  the  smoke. 

FmE-PBOoF  CLOTHnro. 

In  connection  with  this  part  of  tho  snbje 
though,  as  already  explained,  rather  as  a 
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of  soentiflo  interest  than  of  practical  usefulness, 
the  foUowing  description  is  given  of  an  apparatus 
for  enabling  a  man  to  pass  tnrough  a  fuzniBoe,  and 
efcn  to  remain  in  it  for  several  minutes. 

DsBCBnmozr  of  the  Appabbel  Aldini. 

In  certain  cases  it  may  bo  indispensable  to  tra- 
Tcne  flames  in  order  to  reach  some  particular 
spot,  snd  it  was  for  the  purpose  of  preserving 
penouB  who  find  themselves  in  such  ciroumstances 
that  the  Chevalier  Aldini,  an  Ttalian  physician, 
thoo^t  of  the  apparatus  which  bears  his  name. 

'Duf  preservatiYe  apparatus  consists  of  two  vest- 
aenti,  one  composed  of  a  thick  tissue  of  asbestos 
(amimUhue),  or  woollen  stuff,  made  incombustible 
\fj  Deans  of  a  saline  solution,  the  other  of  a 
metallic  doth  of  iron  wire  covering  the  first  gar- 
mat,  and  mounted  with  a  helmet  on  its  upper 
part. 

A  person  enveloped  in  these  two  garments  can 
withstand  the  action  of  flames  for  some  minutes 
without  experiencing  any  dangerous  effects,  for 
OQ  the  one  hand  the  external  metallic  tissue  cools 
the  flames,  and  on  the  other  hand  the  intemid 
tune  transmits  the  heat  very  slowly  on  account 
o!  the  want  of  conductibiHty  in  the  substances  of 
^rhieh  it  u  composed. 

Aldini's  apparatus  dat^  at  least  from  the  year 
1829,  hut,  notwithstanding  the  good  results  which 
it  hai  ihown  in  the  numerous  experiments  to  which 
khai  been  snbmitted,  i*  has  never  been  adopted 
to  tor  considerable  extent,  either  because  the  dr- 
coBstanoes  in  which  it  could  be  really  of  service 
m  indk  too  rare  in  comparison  with  the  expense 
of  its  mannfaotore  and  maintenance,  or  because, 
Mhappeng  with  a  number  of  inventions,  it  pre- 
*C!Qm  in  serious  practice  considerable  incon- 
^CBMBccs,  snch  as  rarely  occur  in  experiments  for 
mew  Aov,  where  everything  is  generally  arranged 
for  tiie  nceees  of  the  operation. 

^  Icdiowing  is  an  account  of  one  of  the  ex- 
feoatBU  made  in  Paris,  in  1829,  by  some  »apewa 
/n^i#,  or  firemen,  with  Aldini's  clothing  on : — 
^pfles  were  erected  of  thin  wood,  covered  with 
^>*V}  ten  yards  long,  two  yards  high,  and  distant 
^  each  other  about  a  yard  and  a-half ;  two 
oM  openings  allowed  the  firemen  to  go  out 
^  ^  flames  if  they  were  compelled  to  do  so, 
■nd  in  other  ways  facilitated  uie  experiment, 
^«h  consisted  in  traversing  half  the  length  of  the 
^'tinong  heap,  going  out  by  one  of  the  lateral 
^|P^UQ^  ana  entering  again  by  the  opposite  end, 
■nd  that  repeating  t£^  same  experiment  from  the 
?jh«  ade  of  ihe  heap.  The  four  firemen  who  were 
I  ^  *«ke  this  trial  were  dothed  in  the  new  garment 
I  w  Mtallic  tissoe ;  two  carried,  besides,  a  dothing 
^**^Mitoa  (amiawtkuB)  over  a  dotii  garment,  ren- 
wdinfioiabiistible  by  borax,  idum,  and  phosphate 
«  ammonia ;  tiie  two  others  had  a  double  dothing 
^l^^^pttred  doth ;  each  man  had  boots  of  asbestos, 
•d  mider  the  foot  a  juece  of  cardboard  of  that 
*Jttce ;  and  one  of  them  carried  on  his  back  a 
f^  ten  years  of  age,  whose  head  was  envdoped 
>|t  hehnet  of  asbestos.  The  firraien  penetrated 
wttier  into  the  interior  of  the  double  pile  of 
^%  ttd,  walking  dowly,  traversed  it  several 
kSl  v^^  ttidof  60  seconds,  the  child  endosed 
2|^*hiABt  eried  out  so  that  the  man  who  was 
iMag  him  was  forced  to  retreat  precipitately. 
^*ito  haste  to  take  out  the  chM,.  «» 


had  in  no  way  suffered;  his  skin  was  fresh, 
and  his  pulse,  which  beat  84  before  the  ex- 
periment, was  only  96  after  it.  He  could  with- 
out any  doubt  have  remained  much  longer  in 
this  wrapping,  were  it  not  for  the  fear  which  seised 
him,  and  which  was  caused  by  one  of  the  straps 
supporting  the  basket  having  slipped  a  little  on 
the  shoulder  of  the  fireman  who  carried  it.  The 
child,  at  the  sight  of  the  flames  which  roared  bdow 
them,  thought  he  had  been  thrown  into  them.  A 
few  minutes  after  he  was  as  meri^  as  usual,  and 
felt  no  uncomfortable  sensation.  The  fireman  who 
carried  the  child  had,  before  the  experiment,  92 
pulsations  a  minute,  and  after  it  116.  The  three 
others  remained  in  the  flames  two  minutes  and 
forty-four  seconds,  and  came  out  without  bavin  g^ 
experienced  anything  except  a  sharp  heat.  The 
pulsations  were  before  88,  84,  and  72  a  minute,  and 
after  152,  136,  and  124  a  minute.  The  flame  was 
continually  fed  with  straw  thrown  upon  that 
which  was  burning.  There  was  very  soon  formed 
an  endosure  of  fire  in  which  the  firemen  were  shut 
up,  and  as  a  portion  of  the  straw  soattered  on  the 
ground  threw  up  a  fiame  which  at  times  envdoped 
their  legs,  it  was  oertain  that  the  bedies  of  the 
men  were  exposed  to  the  direot  action  of  the 
fiames.  At  a  distance  of  more  than  six  yards 
from  the  focus  of  the  fire  the  heat  was  so  intense 
that  none  of  the  numerous  assembly  oould  remain 
there.  In  other  experiments  the  firemen  were 
furnished  with  large  shidds,  whidi  they  made  use 
of  to  [keep  back  the  flames.  It  is  obvious  that 
such  an  apparatus  as  this  could  be  of  very  little 
use  for  genial  work. 

I  have  now  gone  through theprincipal appliances 
I  canremonbar  lor  the  puzpoaeof  enablingmen  to 
work  in  smdce  and  otlMr  oaBgerons  plaeas,  oon- 
&ung  myself  chiefly  to  some  of  fhosewhidi  hwe 
been  to  a  certain  eictent  brought  into  praotioal  use, 
but  adding  one  instance  of  what  I  mxurt;  own  to  be 
rather  a  scientific  curiosii^  than  anything  else. 

There  are  thousands  of  other  inventions  which 
have  been  brought  under  my  notice  of  late  ye^rs 
in  several  countnes,  but  none  that  I  can  remember 
at  present  which  would  be  worthy  of  consideration 
at  such  a  meeting  as  this.  It  may  be  that  in  the 
diBonssion  which  I  understand  is  to  follow  the  read- 
ing of  this  paper,  some  new  idea  will  be  suggested, 
and,  if  so,  I  can  only  say  that  it  will  be  beartily 
wdcomed  as  an  addution  to  the  very  small  stoek  of 
knowledge  which  at  present  exists  on  the  subject, 
and  whidi,  so  far  as  mv  corps  and  I  are  concerned, 
would  have  been  smaller  suU  but  for  the  cordial 
assistance  we  have  recdved  from  my  excellent 
friend.  Professor  Tyndall,  to  whom  I  beg  leave  to 
be  allowed  to  offer  my  most  sincere  admowledg- 
ments,  not  only  for  his  generosity  in  giving  us 
vialuable  information,  whidi  we  have  been  enaoled 
to  turn  to  practical  use,  but  also  for  his  kindnesH 
and  courtesy  in  supporting  us  by  taking  the  chair 
on  the  presmit  occasion. 

DISOnSSIOK. 
(ttr  Freieriek  Pollook  asked  if  Oai)tain  Shaw  oonld 
mention  any  occasion  upon  which  tois  appaiatos  )iad 
been  brought  into  practical  use,  so  as  to  illustrate  the 
way  in  which  it  could  be  employed.  It  would  be  in- 
teresting to  know  whether  this  artillery,  not  of  a  de- 
structive, hut  of  a  lifSd-preserving  kind,  had  as  yet  been 
broim^ht  into  the  field  and  used  in  the  actual  campaign 
in  ^idi  Captain  Bhaw  so  successfully  commanded. 
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€bpt.  Btiaw  said  the  apparatui  was  itUL  ia  Iti  mfancj^ 
not  much  raora  than  a  year  li*¥iiig  elapsed  smc©  Pro- 
fesBOr  Tyndall  flrat  called  hia  attantioii  to  it,  but  it  had 
already  befln  found  vary  usuful  m  goinif  into  cellftra  and 
Uuch  like  placfli*  when  fuJl  of  smake.  0*riug,  however, 
to  the  impet«o«ity  of  the  men,  it  often  happened  that 
they  rushed  in  withont  waiting  to  pat  on  these  thiiigs, 
and'  had  to  como  out  again.  As  jn&t  he  could  not  mention 
any  very  important  inHtiinca  in  which  th^y  had  beeu 
ttied^  but  had  no  doubt  that  as  the  thing  became  more  de- 
Tciopod  aach  caae*  would  occur*  They  wofs  most 
frequently  u ted  in  win©  cellars  and  similar  places,  where 
^ut  for  their  employment  the  men  would  not  be  able 
to  endnr©  the  sufTocating  vapour  for  any  appreciable 
time, 

Mr.  Charlei  White  aaid  that  beaidea  its  intere«t  for 
firemen*  the  general  public  were  iutorested  in  this  qaea- 
tion,  and  it  would  be  of  great  service  BomBtLm«a  to  the 
inmates  of  n  burning  houHO  if  they  knew  what  tasana  to 
apply  to  prevent  suQ^ocation  by  smoke,  whether  woollen 
«loth,  linon,  or  any  other  fabric.  There  was  no  doubt 
that  fiueh  a  knowledge  might  often  be  the  moans  of 
saving  life* 

A.  Xamb«r  asked  how  long  a  Sroman  eottld  remain  in  a 
hot  smoky  atmoiph^jre  when  protected  bj  a  helmet  with 
a  reepirator. 

Mr.  Pearaall  said  h©  had  the  good  fortune  to  be  present 
ftt  the  confidential  interviews  which  took  place  between 
Prof.  Faraday  and  8ignor  Aldini ,  and  should  have  liked  to 
hear  it  more  clearly  atitted  why  tho  apparatus  invented 
by  the  latter  gentleman  bad  not  been  adopted.  It 
must  bo  borne  in  mmd  that  to  the  eenoral  public 
even  wat^  filters  were  often  a  great  aecBptvon ;  the 
vilest  poison  might  pass  through  a  water  filter  and  be 
dmnk  unsaapactingly  because  it  looked  clear  and  bright, 
and  in  the  eame  way  a  filter  of  this  kind  might  got  rid  of 
jwme  notions  vapours,  and  yet  aEow  poisonous  gases  to 
pass  through*  Captain  8haw  had  referred  to  the 
Siffloulty  of  i^fltraining  his  men,  and  he  beUoved  it  waa 
sometimes  the  case  that  though  they  were  the  finest 
hody  of  men  poBaibte,  they  would  not  always  obey  ordore, 
^iit  ruihed  in^  and  aom*?timea  did  as  much  harm  as  good 
.  by  their  temerity.  Ue  well  reoolleoted  the  intense 
diiwippointment  felt  by  Signer  Aldini,  when  he  found 
that  Prof  Faraday  could  not  conscientionaly  recouiimend 
his  apparatus,  but  he  believed  the  reaeou  was  that  it  was 
too  good,  and  that  it  would  tempt  men  into  certain 
destruction.  He  believed  such  would  ho  found  to  be  the 
reason  why  it  was  not  taken  up  by  the  fire-offices,  at 
the  time  when  Faraday  lectured  upon  it  at  the  Royal 
Institution.  Reference  bad  been  made  i^  the  expori- 
menta  in  Paris,  and  he  thought  it  would  be  intereating 
and  valuable  if  aome  mfldic^l  testimony  as  to  the  condi- 
^  tiQH  of  firemen  who  had  worn  it  bad  been  adduced 
in  ooimection  with  the  experiments  with  the  respirator 


Mr.  ladd  said  he  bad  taken  a  groat  deal  of  interest 
in  these  helmets  or  respirators,  and  thought  they  might 
be  found  useful  in  saving  life  as  well  as  property.  He 
remenibered  being  nummenedon  aninqueat  held  upon  a 
man  who  was  suffbcated  at  a  fire  in  WindmiLl -street. 
Hay  market,  and  it  Bcemed  to  him  the  most  important 
ksson  to  be  drawn  from  that  inquiry  waa  that  all  fire- 
frBcape  men  should  be  fumiabed  with  some  such  appa- 
^ratus.  On  tbo  oocasion  referred  to  the  fireman  entered 
the  front  room  and  endeavoured  to  i^&ach  the  hack  room 
where  the  deceased  man  was,  but  waa  prevented  by  the 
smoke  and  fiamea ;  the  police -sergeant  or  inspector  on 
4h©  top  of  the  ladder  encouraged  him  to  try  again  and  he 
-did  80,  bat  fell  aeneeless  on  the  ground  and  bad  himBelf 
to  he  rescued  by  the  policeman*  Had  he  been  ppovidod 
with  one  of  these  respmitors  he  certainly  would  not 
have  been  in  that  predicament,  and  might  perhaps  have 
paved  a  life.  Ub  wished  to  know  therefore,  if  it  was  in- 
tended to  furnish  all  fire*eacflpo  men  with  such  an 
#pp«^tQa* 


Mr.  Sinelair,  as  a  tntnufacturer  of  the«a  tmm 
siiid  he  knew  of  many  init&nces  where  thay  hsl^ 
suoc^ssfaUy  used.  The  fir«t  case  w:w  at  a  flm  it 
brewery  iu  Bristol,  where  a  perfsn  of  the  n^m*^  ''■^"^^^' 
weriring  a  respirator,  and  armed  with  one 
exterminators,  went  in  and  completely  put 
though  the  smoke  was  ao  dense  that  all  pr^f  ioui^  bSLj 
had^iled.  Another  instance  had  occutred  lately  t,\ 
cotton  mill  in  Liincashire,  where  the  steam  had  \t 
turned  on,  and  water  had  also  been  applied,  hut  wilb 
avails  when  a  man  with  one  of  those  respir  jt^ "  ^nt 
Extincteur  slice eeded  in  penetrating  to  tb 
fire  and  putting  it  out.  His  firm  had  been  m 
reaplrators  for  two  years,  during  which  timy  th&j  J 
sold  between  500  and  €00,  and  were  unable  to  ^Mfi 
supply  equal  to  the  demand.  They  were  in  gw« 
quest  by  mill-  owners,  and  were  used  not  only  ia  mm 
fire  but  in  various  deleterious  trades  wherji  th«  h 
were  Ukoly  to  bo  aifected,  as  by  the  fluflf  in  cotton  in 
A  lighter  kind  of  instrument,  not  weightTJg  more  I 
1  OB.,  was  made  for  aueh  purposes.  A  greut  leaay 
also  been  supplied  to  ship  owners,  and  he  beli«\'w 
di Sister  of  the  (hgpatfu'l  might  have  been  preri 
had  su(?h  an  apparatus  been  on  board  the  vessel. 

Mr.  T.  A.  6kelton  suggested  that  the^e  reiplfl 
might  ho  of  great  use  in  many  mining  accidental  * 
men  had  to  be  rescued  after  a  fire, 

Mr.  T.  Wills,  aa  a  chemist,  had  been  rather  itrod 
one  remarkable  statement  in  the  paper,  vi?,.,  that 
bonic  acid  waa  rorely  present  in  fires  iu  ssaffii 
quantity  to  be  dangerous,  and  that  therefore  thftK 
adopted  for  absorbing  thia  gas  might  genernHy  lit 
pensed  with.  This  appeared  somewhat  strange  wk 
was  remembered  what  a  very  small  percentage  ^ 
bonio  acid  in  the  air  of  ten  proved  fa  tad.  From  thl 
it  appeared  that  defdh  from  sufir»>catJon  in  fires  ooilli 
occur  from  inhaling  carbonic  acid,  but  must  ariia 
the  absolute  choking  up  of  the  bronchial  tul>at  iJQ 
passages  by  the  solid  partides  of  carbon 
the  smoke. 

The  Chairman  said  there  could  be  but  one  fei 
dominant  in  the  meetings  and  that  was  one  of  i 
fulness  to  Captain  Shaw  for  the  abt^  and  ioi&i 
paper  he  had  road,  and  which  ho  would  vontaN  to 
pi  omen  t  by  briefly  stating  the  various  steps  bj  1 
this  form  of  respirator  had  been  attained,  9**jJ 
ago  be  waa  making  a  number  of  ejcceedinglf  ^ 
experiments,  in  which  ho  found  the  dust  coflrt 
floating  in  the  London  air  a  great  nuitmnoe^  it 
necessary  to  obtain  air  optically  pure,  ao  that  «^ 
condensed  beam  of  light  was  posited  through  it  no 
ing  motes  or  particles  of  dust  should  be  vlsiblai  1 
accomplished  by  caus'mg  the  air  before  it  enteH 
tubes,  which  were  first  exhausted  by  the  air-pw 
pa^  through  simple  cotton  wool.  la  fact  cottoi] 
had  been  used  by  Schroedor,  Pasteur,  and  othen 
ago  as  a  means  of  getting  rid  of  mattete  inspendid 
air.  Kefiec^ting  upon  this  matter,  ajdd  aometimei 
and  watching  the  men  under  Captain  Shaw*B  an 
tendency  feeling  as  he  did  a  great  interest  in  1 
bravery  whenever  brought  into  play  against  th« 
forces  of  natoro,  it  occurred  to  him  that  somi 
might  he  done  io  enable  these  firemen  to  breathe 
midst  of  smoke,  and  so  to  feel  their  way  to  the  \ 
their  enemy.  He  knew  that  cotton  wool  pure  audi 
must  be  very  effective  In  mitigating  the  evil,  by 
cep  ting  a  con^dor  abl  e  amount  of  the  s  uspended  matt 
ho  tticrefojo  obtained  an  apparatus  which  alio  wed  1 
inhaling  and  eibaling,  and  conuecled  with  it 
cyHndcr  filled  with  cotton  wool.  On  tryincr  t^ 
paratus  with  some  very  pungent  smoke  <  ' 
resinous  wood,  he  found  that  it  had  a  mil  •.- 
but  still,  for  hi»  lungs,  it  was  not  at  all  Bumi:J| 
in  experiments  with  regard  to  spontaO'eous 
it  would  be  remembered  there  were  two  j 
which  insisted  that  if  you  kept  away  oU i 
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r  «lt]i0  «lr  DO  i^nUEi^tu  ^enemiloii  took  pliee, 

tii™  or^Qic  ov'i.  orgerroi  which  iproufeod 

I  riie  to  tl^  Heinga  wtucS  wem  supposed  to  be 

iiTjr  gDdeiwted^  and  &  gentleman  of  Rouqd* 

ictftt,  who  wti  very  much  ialort^sted  ia  thiu 

order  to  catch  thesQ  os^ji   fram  tho  ^ir^ 

•^n&i  of  spread mg  glycerino  <in  a  piucti  of 

*ai(  Mr  OTCT  it,  when  he  foutnl  thts  ova 

ft  thr't^foT^  occurred  tO  him  (Pioi'essor 

11}  thit  glf'^j^nQe  if  associuted  with  the  cr/tton 

it  e4auQ^  dota,  foritmuflt  be  very  qjireftiUy  am- 

^"bol  m  moUlvniTig  tha  wool  as  to  render  each 

iiJL'lif  irre.tyy  augment  ita  power  of  in* 

Lrticles.     On  try  i  tig  tho  ex  peri - 

7>  WM  of  varf  gfeiit  advantage  to 

bliug  him  to  cmtt^r  a  cntnoibor  fiUod  with 

L'iE(*eiL'Hlingly   objc?ctioQabl«3   deii§ity,    and 

r « tojisidenibly  longer  time  than  he  could 

ootl^ci  wool  alone.    Still,   however,  the 

["■m     iffitated,    «nd    it    occurred    to    him 

■eqiioaoe  of  the  imperfect  comhndtioti  which 

:  pifteo  with  fires,  there  mutt  be  pre^^ni,  not 

^  bol  oertftin  irritating  h/drocaj-boc^  in  the 

bf  npoar,  and  that  charcoal  being  exceedingly 

I  wuiiLjl  in  a  gTCuit  mcasuro  absorb  them  ;  in  fuct, 

ro^dtuixreed  in  intercepting  all  the  solid  p^r- 

•jir:  L?li  i  t  rined  wooi  and  the  vapours  by  frag- 

',  he  would  obtain  a  nearlj-  perft»ct 

.    thU  combination  ho  found  that  he 

I  mUi   :ai  almoBphere  of  the  moiit    atrocious 

,  »nd  lire  tliore  for  10,  15,  20,  or  30  minutes, 

roWcted  \m  cotild  not  uxiHt  in  it  for  n  single 

I  thia  state  of  matters,  knciwiog  the  vigour 

^IwKfch  Cuptain  Shaw  displayed  in  hia  voca- 

I  t^li^  to  him,  aikmg  if  tueh  an  appiirattia 

iful.    HiB  ifumediate  reply  was  that  it  would 

;  value,  but  that  everything  af  th^  kind 

I  had  proved  a  failure.     Thereupon  ha 

unako  a  trial.     Captain  Shuw  came  to  the 

ititudon  with  some  of  hi»  men^ tried  the  rough 

'  1  iipp :ir«tn^  which  had  beon  constructed,  and 

tKi,t  it  coah}  bfl  really  turned  to  aeconnt. 

I     >i  4,]   L-^t'fwi^d  an  immenae  deal  of  c(ire 

vHbpment  of  thia  stmpk  idea,  the 

:i  to  brttkg  it  to  its  present  prac- 

(I      ^i*^oll^ato^  Tfudall)   always  thought 

ihit  there  should  be  a   Ijttk  doubt  and 

m   taking'    up    new    things    of   this    kind, 

oncfi  they  were    brought    before  practical 

►  were  anything  in  them  they  would  be  sure 

I  lh«r  way.     He  had  been  present  at  §oQie  of 

r'i  experiments,  and  had  alwuya  admired  the 

klf  prAClt^al  manner   in  which  he  taught  his 

pipple    with    the    diificnlties    they  had    to 

*  finni;  them  elementary  lessons  in  natural 
',  ntjt  lijtting  them  da  their  work  simply  aa 
Jnit    making    them    acquainted    with    the 

ht  into  play,  and  thg»  giving  them  an 
■  work  which  they  womld  not  otherwise 
ii^«rd  to  Mr.  Binclair'a  respirator,  he 
lasBoeedtngly  useful  one.  One  gentleman 
1 WM  the  proper  kind  of  wool  to  be  tiaed, 
d  Qipt  Shaw  wonid  tdl  him— ordinary 
r  he  hid  b^en  astonished  to  find  that  with 
alone,  not  even  rendared  sticky  with 
.  Shaw  was  able*  on  one  qccaaion  to  exi^t 
la  an  atmoaphero  in  which  he  hitnielf 
t  liTO  fbr  two  minatea,  though  he  had  by  no 
"*i  langs,  asd  on  a  mountain  side  shoald  not 
i&f  oven  with  him.  Still  for  any  ono  not 
\  «ltr*ardtnajily  strong  lungs,  ordin!\ry  cotton 

*  1  not  be  of  mnoh  serdoe,  and  for  auch  persons 
lot    of  Mj.  Sinclair  would  be  very  naefuU 

li»hi*d  the  principle  and  fairly  experimented 
lio  Brooch  to  that  in  a  trienrily  competition  with 
"  t  hftd  r^mAined  for  IG  minutes,  and  might 
ttoble  the  timt^t  ^^th  a  compound  respirator 


in  an  atmosphere  in  which  that  gentleman  could 
only  remain  aevea  minutes  with  one  of  simple  cotton 
wool,  ho  had  not  taken  much  practical  part  tn  the 
matter,  but  he  had  encouraffod  hia  aiiaiatant.  Mr.  Got^ 
ttTtjll,  who  WHS  very  akOful  indeed,  to  work  out  th^ 
ideu  and  put  the  respirator  into  the  most  simple  formi, 
and  that  genUoman  huTing  been  very  suocessful,  his 
would  ask  htm  to  exhibit  one  of  his  devising,  assofdated 
with  a  pair  <jf  gogglea  which  had  proved  a  perfect  pp©- 
tcction  to  the  eyee.  This  apparatus  could  be  put  oa  in 
h*lf  a  minute,  and  by  its  aid  a  person  could  remain  in 
a  mojit  noisome  atmosphere  fur  ten  minutiiH  or  a  quarter 
of  an  hour.  He  had  seen  it  tried  that  very  day  at 
VVoatminster,  when  several  filrangers  were  able  to  re- 
main for  some  time  in  a  thickly  smoky  atmosphere 
without  discomfort.  His  own  opinion  was  that  every 
workfiian  ought  to  work  with  hiu  own  tools;  the  armour 
of  Saul  did  not  suit  D.ivid,  and  ho  hoped  everyone 
working  at  this  subject  would  follow  hia  own  ideas,  and 
tho  line  in  which  his  genius  led  him.  No  doubt,  so 
many  persona  btung  engaged  npon  it^  it  would  eventually 
prove  a  benefit  to  hnmamty,  and  contribute  to  the  saving 
of  both  life  and  property.  In  oonclusioUf  he  could  only 
express  his  ^tilnde  to  Captain  Shaw  for  the  intorcst  ho 
had  taken  in  the  matter,  which  he  hiid  no  doubt  would 
be  endorsed  ]^^  the  meeting  in  th«  shape  of  a  cordial 
vote  of  thanks, 

Capt.  Shaw,  in  reply,  said  the  Chairman  had  already 
answered  the  first  question  as  to  the  proper  material  to 
use*  All  cotton  wool  WrtJ  uaefuT,  bat  much  more  so 
when  impregnated  with  glycmne.  Persona  who  found 
themselves  suddenly  enveloped  in  smoke  would  find  that 
even  a.  stocking  put  over  the  mouth  and  nose  would 
enable  them  qometimea  to  pasa  through  it,  especially  if 
they  took  the  precaution  not  to  keep  the  lungs  working 
too  hard,  or  to  get  out  of  breath.  It  would  protect  them 
for  something  like  sixty  seconds ;  and  if  dipped  in  water 
and  wrung  out  it  would  be  still  more  eSicaoioua,  At 
the  Siime  time  he  did  not  pretend  that  so  Himple  a  means 
would  bo  of  any  use  to  poraons  of  weak  lun^a.  With 
regard  to  the  question  how  long  a  man  could  remain  in 
tha  smoke  with  a  smoke  cap  on,  he  must  give  two 
:  if  it  were  only  a  question  of  remaining  sttil  he 


could  remain  a  long  time,  but  it  was  not  used  simply 
for  that  purpose,  snd  a  man  working  required  mwm 
more  air  than  if  quieacent :  and  when  engaged  aa  fipo- 
men  were,  ten  minutes  wan  about  the  limit.  Then, 
again,  some  men  generated  a  uf^rtain  amount  of  saliva, 
and  found  it  very  ineonveniont  after  six  or  <?ight  minutes, 
whilst  others  conld  remain  double  that  time.  Bat  there 
w«re  two  forma  of  cap,  one  of  which  provided  for  getting 
rid  of  the  saliva,  whilat  the  other  did  noU  and  with  the 
former  a  man  could  remain  at  work  for  about  a  quartet 
of  an  honr,  which  was  sufficient  for  practical  purposes, 
as  ha  could  then  come  out,  get  his  breath  in  the  fresh 
air,  and  then  go  down  again.  He  was  quite  awiird 
that  theaa  filters  were  not  perfect^  and  that  certain 
gases  passed  through  them,  quite  sufficient  to 
embarrass  any  person  of  ordinary  lungs.  But 
to  make  them  perfect  it  would  probably  be  necoJH 
sary  to  put  in  so  many  materials,  and  so  to  pack 
them  within  the  tube  that  the  difficulty  of  breathing 
would  be  vastly  increaspd^  probably  so  much  so  that  the 
whole  of  tho  man' a  bodily  strength  would  be  expended 
in  respiration,  and  he  would  consequently  be  unable  to 
do  anything  else,  lie  had  been  slightly  misunderatood 
with  regard  to  tho  men  rushing  in  and  not  obeying 
orders,  for  such  a  thing  as  disobedience  was  quite  un- 
known ;  but  ordera  were  given  without  detail,  and 
though  there  were  several  precautionary  appliances  at 
hand,  there  might  be  thre^^  times  as  many  men,  and 
they  did  not  wait  to  select  who  should  put  them  on,  but 
rnahed  in  at  once,  the  only  effect  being  that  those  who 
used  Ibam  could  remain  in  much  longer  than  the  others* 
Their  theory  was  caution,  but  in  such  a  business  it 
impossible  to  always  put  it  in  practice.  If  a  man  ^ 
into  a  fire  thinking  there  was  any  danger  of  being 
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from  the  ch&nicter  of  the  building,  or  tlie  mode  in  which 
the  goods  were  stfidkcd,  ho  could  tako  a  life  Hiie  with 
him,  b tit  it  was  very  ntrely  even  that  wa*  done.     Nine 
titDCtt  out  of  ten  the  aiim  knev  exofTtly  whut  he  could 
do,  and  whtm  he  foimd  he  could  ataud  it  no  longer  ho 
groped  Im  way  out  aguiD,      In  fact  they  would  lose 
more    timt'*    ahd   often    incur    raor©   Hek,  hy    taking 
the     precautiocfi    whioh     were    aometimet    fliiggested, 
than  they  woiild    without.      One  of  the  moat  impor- 
I    tant    reaaons    why    8ignor    Aldini'B    uppAratiu     had 
I    not  be  U»ed  waa  that  it  could  very  rarely  bo  brought 
I  Into  operation  in  the  time  ut  their  diapoaal,  since,  to  pro- 
perly adjuit  lit  he  belie  ?ed  flotuf^thiDg  liko  im  hour  wtw 
leqabed.    It  had  been  ahown  at  different  places  of  en- 
tirtainm^tit,  and  was  very  successful  as  nn  eihibition» 
hut  it  could  not  be  used  practically  on  act  ount  of  the 
time  it  occupied*     Ho  muat  giy*?*  a  fiimilar  unswor  with 
regard  to  njediLval  testimony.     No  doubt  it  would  bo 
vary  interesting  and  Diefal,  bat  doctors  were  not  geno- 
tally  present  on  such  occaoiona,  and  whi^n  they  were^  if 
a  man  came  out  of  a  fire  merely  for  a  breath  of  nir  he 
wonld  hajfdly  he  inelmftdto  spend  hh  time  in  submitting 
to  a  medical  examination .     Sometimes  one  mnn  came  out 
much  more  ejcbuusted  than  another  who  had  been  in  for 
mme  length  of  lime,  the  reason  beijig  that  the  fint  had 
been  doing  more  work.  Except  for  such  tioftuse  theyg^eno- 
imWy  come  out  in  about  the  samo  condition*    1  f  he  recol- 
lected the  case  to  which  refeienot  had  been  made  of  a 
ma^  being  auflbcated  in  a  ba«k  room,  it  waa  not  really 
a  caso  in  point,  because  the  victim  Wtta  undoubtedly  dead 
I    long  before  tha  arrival  of  the  fire*e6oap«^  and  the  only 
thiog  which  con  Id  have  been  done  would  have  been  to 
bring  out  the  body  alii^htly  less   charrad  than  it  was 
eventually  recovered.     It  had  been  ask^d  whether  all 
fitemen  were  in  future  to  use  these  respiratt^rs,  but  that 
question  he  could  not  aniwer  at  present.    He  wan  a  great 
believer  in  them  up  to  the  present  time,  but  they  were 
not  perfect,  and  he  looked  forward  to  these  commcrci^iily 
mter^ated  im  pro  Hug  them,  and  abovo  all,  so  reduting 
the  coat  that  it  would   be   within  the  power  of  fire 
brigades  to  obtain  them  in  largo  iiumbera.   Of  course,  in 
one  senfie,  it  was  not  a  question  of  economy  with  re^jird 
to   the    sayisg   of    life,    but   in   Bju>ther   sense   it  wiis, 
becanae  if  each  apparatus  cost  £oO,  it  would  be  utterly 
impossible  for  all   the   men  to  be  supplied;    wherea*^ 
if  tbey  only  cost  a  shilling  or  two  every  man   could 
carry  one  in  hts  pocket.     Until  they  were  made   in 
much  larger  quantities,  and  in  a  more  portable  form, 
he  did  not  nee  how  they  could  expect  to  use  thom 
universally,  but  he  hoped  the  time  would  come  when 
.  manufacturers  would  so  far  develope  them  that  ever}- 
1  fiian     might     be     supplied     at     a    moderate      cost. 
He  WHS  glad  they  were  being  used  by  milKowncrs,  and 
ho  rEithrr  looked  to  thtj   incpeastjd  demand  from  this 
fource  leading  to  improvements  in  the  munufifteture,  in 
■  Che  aame  way  as  the  effort  of  agricultural  implement 
f  makera  to  produce  small,  cheap,  portable  steam -engines 
had  led  to  the  introduction  of  steam  fire-engines.     The 
same  remark  spplied  to  their  use  in  mines.     One  person 
hmi  tpoken  with  respect  to  the  fact,  thrtt  a  man  suffo- 
C»ited  in  smoke  must  be  choked  b^'  the  carbon  rather 
than  poiionedt  and  it  appeftred  to  him  (Captain  Shaw) 
that  thia  waa  so  ;  he  did  not  understand  mudi  about  that 
part  of  the  subjects  but  it  appeared  to  him  that  when  a 
man  perfectly  well  and  strong   became  suddenly  tn* 
hausted,  was  brought  out.  und  recovered  inatantly,  he 
had  been  simply  temporarily  choked  by  Bmoke,  and  was 
not  poisoned.     Before  condading^  he  wished  toalliide  to 
one  point,  which  was  qmUs  now  to  him  until  the  Chair- 
ma&  mentioned  it.     He  had  btien  always  under  the  im- 
|ii*eftsion  that  when  there  was  such  a  dense  smoko  that 
It  was  impossible  %q  breathe/the  place  contained  notbitig 
biit  foul  air,  and  eonsequently  when  anyone  brought 
him  a  filter  of  any  kind,  ho  always  asked  them  how  they 
cjould  produce  puro  air  in  a  place  destitute  of  it,  and  no 
one  was  able  to  anawer  him.     He  put  the  same  quefltion 
to  Profcieor  Tyndall,  when  he  immediately  replied,  that 


Qthi^ 
usti^H 


ho  had  met  with  very  few  atmospheres  in  wMch  ^ 
was  not  sufBeient  pure  air  to  support  resDlntbnti 
could  only  be  filtered  and  separst^d  foma  f 
smoke  and  noxiouB  gasai.  And  this  he  foinid  to 
th*  cfiae  in  the  Ciillar  of  the  Boyal  Lutttatioiis,  ii 
the  Professor  produced  n  more  noisome  ataoni 
than  be  could  have  believed  possible,  bet  stiU  ^Am 
respirator  on  he  remained  in  it  until  his  patiraei^ 
exbHusted,  Some  of  the  respiralors  wbieb  hid  I 
showp  posaessed  great  merit,  but  he  hoped  Ibfly  i 
be  still  further  developed.  For  his  purxioec  t'  ^ 
most  vital  importance  was  quicloiess  of  adjnsi 
as  they  were  neceas&rily  subjected  to  rough  i 
was  absolutely  necessury  that  all  the  vsiiou  u, 
able  paits  should  be  quite  safe  and  eanly^ 
quickly  removed  and  reinstated  when  injured.  Tliil' 
the  great  difficulty,  and  if  it  could  be  got  over,  4 
more  might  be  done  than  had  hitherto  bmi  Ktt 
pliahed.  He  waa  gkd  to  hear  that  many  pentoin 
now  engaged  in  making  these  reapiraiofa,  and  H 
this  discussion  would  eneonrage  them  to  still  foil 
efforts.  He  had^  ho  beUeved,  answered  all  the  qneil 
which  bad  been  put,  and  had  now  only  toTesaa|| 
which  had  been  put  ioto  hia  hand  to  the  folUN 
effect : — *'  There  is  one  great  objection  to  the  iM 
cap,  it  may  save  the  life  of  the  fireman,  hut  it  wiH| 
certainly  frighten  to  death  the  tenants  of  s  bol 
hou.se,  who  will  flee  from  their  deliverers,  bdieviafi 
io  bo  devili,  and  the  flames  will  ini::i«ase  the  illin 
He  would  receive  this  remark  in  the  spirit  in  whifl 
was  offered ,  and  would  only  ask  anyone  to  comptlif 
smoko  cap  he  had  shown  with  the  one  which; 
Cotter  ell  had  put  on,  and  to  say  which  vha  thu  told 
polling  in  appearance.  He  did  not  thick  any  bd|  I 
suddenly  awakened  out  of  her  sleeps  and  A««ing  *J 
ftpparelled  in  one  of  these  thinge  would  be  ■ 
alarmed,  tut  would  be  quite  ready  to  let  Min  Um 
in  hia  arms  to  a  phico  of  safely.  J 

The  Cfhaitman,  in  roference  to  Mr,  Peaiaall'a  ml 
upon  the  Aldini  apparatus,  said  that  there  was  noil 
Professor  Fiirad&y  took  everything  into  accotmt,  ifl 
ho  did  not  recommend  it  for  general  use  tl  wm$.ii 
some  liuch  cause  as  had  been  mentioned  by  f  >  ' 

Sir  Frederick  Pollock   proposed  a  coi  , 
thanks  to  Prolesaor  Tyndall  for  hia  kifidneaj 
the  ehiiir,  which  was  carried,  and  the  proc«ed|^ 
natod* 
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.^PHIC    METHOD    OF   TEACHING 

B|  I.  Wftterlioiiis  Hawkins,  F.OJ. 

-^*id  he  had  in  tbe  first  instance  a 

»r  text  to  put  bet'on?  the  meeting^, 

"'     nlj^ttvoar  to  Buggeat  tbt? 

*;e,  and  still    more  the 

I  li  tP  jjrar title  tbat  miefiil  habit 

f^m^  to  teaehrn^  the  various 

(jt^uemliy  the  staple  flifticulty 

Itieation   of    young  persons,   and 

,    .aise  of  those  classes  which  aamti 

I  the  Ijondon  Btbool  Board. 

;  ^tTB.tions  in  teaching  ui^tni^d 

[rh«|iit  »uf  nested  the  muttftr  to  Mui 

IwiO^,  hut  h«  was  very  strongly  god- 

tmth  that  there  was  no  method 

M  ihiJ  graphic   of    puttiuf^  things 

penooi.      The   text   was   this — 


'*  Through  the  mediam  of  tbe  eycaigbt  we  can  re- 
ceive the  largest  number  of  impressions,  and  retain 
them  for  the  longe&it  possible  x>^riod  of  time^  with 
the  smallest  amount  of  fatigue/'  Ho  believed  this 
was  incontTOvertible.  The  next  statement  he 
^viabed  to  put  forward  and  expatiate  upon  was  this 
—that  art  expresses  idea*  by  tbe  representation  of 
natural  objects  acdcctod  and  combined.  His 
tirefc  text  apoka  for  itself,  though  it  would 
be  easy  to  dilate  upon  it.  It  was  a  fact  of  natuxe, 
recagnised  by  aU,  that  people  could  sit  with  ploa- 
suro  and  Bee  a  serien  of  i'dustrations  put  before 
them.  Ho  was  not  about  to  lecture  on  te«^hing 
drawings  but  to  put  forward  the  facilities  of  teach- 
ing hj  means  of  the  power  of  drawing,  and  making 
constructive  diagrams.  There  could  be  no  deni^ 
of  tbeso  facts,  and  he  might  remind  bia  aiidiene© 
that  these  two  propositioni  had  been  on  their  trial 
now  for  twenty-thrTO  years,  since  the  grtjat  Bxhi* 
hition  of  1851.  The  univ4*rsal  recognition  of  tbe 
vast  value  of  the  results  *>f  that  first  int-emational 
display  of  industrial  arts  and  manuf lectures  from 
all  the  civilised  world  was  a  stifficient  proof  of 
this  fact,  because  se*?iiig  and  carefully  oxumining 
the  worka  of  other  nations  had  done  more  than 
could  have  been  atttdnod  by  all  tbe  essays  which 
could  have  been  written  in  the  time  which  that 
cxJdbition  occupied. 

The  next  great  attempt  to  cnltivfttc  tbe  power* 
of  evcsight  wti3  at  the  Sydenbatn  Crystal  Palace 
in  16^2,  when  a  niillion   starling  wm  subai^ribed 
and  collected  to  carry  out  the  largest  scheme  of 
visual  education  ever  attempteil.     The  f?ducational 
portion  of  the  phm  originated,  aa  was  well  known, 
with  His  Eoyal  Htghneas  tho  late  Prince  Consort, 
Tht»  ideas  of  the  different  depnrtmenta  originated 
with  difforent  scientific  men,  his  own  being  that 
of    eaetinct  aninuds,    and   tbe    association  of  the 
forms  of  life  with  tbe  evidence  of  tbe  geologiettl 
periods,      the      different      stratifications     being 
obtained     from    tbe     very    onda    of    the    earth, 
and    combined    with    models    which    told    their 
own  story.       The    (educational    feature  was   the 
foundation  of  the  whole  plan,  and  it  might  bo  re- 
membered that  the  charter  was  obtained  on  the 
declared  intention  that    all  intoxicating    liqnora 
should  be  excluded  from  thebttUding.  though  that 
portion  of  the  scbome  baf3  not  been  carried  out» 
Tbe  main  feature  of  the  design  was  to  show  the 
connection  between  persons,  things,  and  time,  the 
teaching  power  dopenditig  upon  tbe  union  and 
juxtaposition  of  some  two  things  which  tiflated  to 
the  indii-idual  exhibited,  and  to  the  time  to  which 
it  belonged.     Unless  this  had  been  done  it  would 
have  been  a  mere  misleading  catalogue  of  objects. 
The  ooUeetion  of  bujstij  was  the  finest  ever  brought 
t^jgether,  and  the  description  written  for  them  by 
Mr*  Samuel  Phillips  rendered  them  a  vast  sohool 
of  inistmction.     He  was  sorry  t^-^  say  that  time  had 
worked  great  havoc  with  this  oolk^ction,  for  on  his 
return  after  many  years  absence  he  wm  quite 
pained  to  see  tbe  state  into  which  things  had  got : 
ui     bis     own     department,     for     instan'«?,     all 
connection  between  the  different  strata  and  the 
animals    placed    upon    them    having  been    lost 
It  was  now  M  years  ago  since  be  commenced  in 
the  character  of   a  pioneer    to    urge  upon  the 
tHliicational  administrators  the  neoe«sity  for  tbe 
acquirement  of  tbe  power  of   drawing,  to   form 
part  of  the  then  feeble  efforts  for  the  education  of 
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tlie  cliOdren  of  uneducated  people,  tavinj^  in 
1840  and  1841  incurrod  the  oxxienso  of  £m  for 
the  construtiti^n  of  n  serit^s  of  jEnioraetrical  modi^ls 
to  illustwtte  the  c<jiuiectitm  In 'tween  ih(^  eyt^  seoing 
sad  the  thing  swi.  A  Mr.  Butlei-  WillmniH, 
about  the  same  tima  also,  Gommeneod  holding 
daaaes  in  a  room  at  Exetpr-halJ.  for  the  purpost* 
of  dramn^  from  the*  solid,  cube  and  spherical 
forms ;  but  it  appeitred  to  him  at  thf^  time,  more 
was  dcHie  for  the  execution  of  the  drawingit  on 
paper  with  high  finish,  to  produ<5e  the  effects  of 
pi-ojection,  thrtn  for  the  appraciatton  of  the 
fekiion  of  the  simple  solida  to  eomplkated 
mpd  varied  forms,  us  to  drawing  the  human 
figure  or  other  animiil  forma.  That  imtanm  of 
comp^tive  failure  led  him  to  mark  the  distinc- 
tion between  representation  or  copying,  and 
instructive  reproduction  of  expresj^Wo  forma. 
He  was  then  met  by  the  objection  that  dra>vin(?s 
made  fronx  life  were  but  copies  of  the  mmicl 
pre&CTt;  that  a  nutund  prediliotion  or  innate 
gemua— an  inn/tte  i>ower  horn  with  the  art. 
aiudeut— wn«  miceesary  for  any  degree  of  sneccsi. 
or  even  to  enable  the  hand  of  the  wr,uld-l>e 
draughtsmaji  to  make  the  varied  curves  in 
Imea  e^ressive  of  the  object  in  vi^^w.  To  €oml>at 
ttofl  objection,  he  had  prepared  a  number  of 
pieces  of  tin  of  various  size^i,  lengths,  and  ahai>ee- 
to  these  stnall  tacks  were  soldered,  so  that  they 
might  be  pressed  cm  the  black  board  into  the  out- 
Ime  of  any  su^^geated  form,  *o  m  to  prove  that 
the  form  produced  was  generated  bv  the  thmkine 
facul^.  Consequently,  it  was  first  neeessarv  to 
lead  tiie  would^lx^  student  to  direct  his  or^her 
thoughts  to  the  right  eonst^ruetion  of  the  form  and 
the  sw  of  the  parts.  This  was  shown  in  the  cage 
of  wntmg,  the  variable  forma  of  the  letters  being 
Com|M>»^  of  one  migle  cun^e,  placed  in  different 
positions,  and  comlnned  with  straight  lines?.  As 
to  the  powtir  of  drawing,  he  would  only  express 
lUB  conviftion  that  the  expressiveness  of  a  draw- 
ing depended  more  upon  the  reUtive  sizt?  of  the 
fonus,  and  the  position  of  the  component  parts 
with  referenoe  to  caeh  other,  rather  than  upon  the 

^'?i''^^/*^.,^^''*^  ^^  ^"^  ^'^""^  themselves.  To 
dluBtrate  this  he  need  only  point  out  that  in  a 
hastily  ex(x:uted  sketch,  with  aUttledot  for  the  eye, 
a  half  V  ehi,|>ed  bne  from  tht^  nosi^,  a  couple  of  dots.  ^ 
imd  a_  tick  underneath  for  the  mouth,  and  a  few 
idrwtoiies  to  represent  the  hair,  would,  if  well  done 
^jey  a  moat  admirable  idea  of  the  individual  in- 
tt^ded.  No  teaching  of  drawiuif  would  convey 
tliat  power  to  any  individual  of  either  sex,  and 
11OT8  he  admitted  that  genius  was  required.  But 
as  to  making  the  forms  of  objects,  and  renre- 
lontmg  animals  and  other  natural  productions,  the 
power  of  domg  so  might  be  acquired  by  anyone 
with  only  common  application,  provided  the  ri^hl 
means  were  adopt.^d.  It  was  do  me  givine:  the 
pupd  a_copy  to  imitate,  but  if  the  generation  of  a 
ime  either  vertical  or  horizont^il  were  enforced 
upon  them  by  showing  them  fir^t,  a  bljickened 
^on  wire  agmn^t  a  white  background,  or  perhaps 
a  model  of  a  cube  or  a  globe,  and  then  removing 
It  before  they  commenced  to  draw,  it  tuad^  a  vast 
^ereneo  because  what  they  produced  was  the 
^t  ""K^^'^'^JV'^'  thought.  They  would  thus 
obtam  self-confidence,  and  their  thbking  i>owers 
would  be  educated,  which  was  the  great  point; 
indeed,  he  maintained  from  long  experience,  that 


the  thinking  faculties  had  to  be«  ry^omti 
in  the  first  instanct^  and  that  mitil 
was  recognised  in  all  elementary  tr^inols, 
would  1h^  no  practical  drawing  worH 
materials  expended  upon  it.  The  ii* 
hand  oln^ying  the  governing  thought  wiwt 
in  the  case  of  writing,  though  afl^r  th*^  m 
acquired  it  ^\n^  done  almost  intuiidvelv.  nuid 
was  no  more  thinking  about  it-  Durio^  | 
years  since  he  commenced  trying  to  teadi  h\ 
by  lecturing  with  constructive  drawing  i 
black  board,  he  had  never  hearrl  of  its  h« 
taught,  until  a  fortnight  ago,  at  the  Fr««  Mj 
and  Library  in  Liverpool,  where  a  Mr-  Bytfj 
a  most  adniirahle  lecture  on  confttnictivB  da 
with  illustrations  by  Ins  own  liand.  M 
very  cheering,  and  renewed  his  disuppdoli^ 
that  the  London  School  Board  were  gotBK. 
promptly  in  the  right  direction,  and  htmm 
of  their  schools  taught  drawing,  not  m^ 
ordinary  manner,  by  making  copies  of  Inisl 
flat  copies,  but  also  to  have  »ome  peisoii  I 
I  its  application  to  obtaining  knowledge  of 
3=*ubject^,  which  were  to  be  rendered  toil 
them  by  lecturer  from  the  travelling  prohi 
the  various  district  schools.  The  artic^  1 
DttiYy  Neies,  upon  wliieh  he  built  thesi'  liopfl 
I  a  rep»jrt  of  a  meeting  held  in  or  about  the : 
I  of  September  last,  but  sadly  added  tiiat  thoi 
tion  did  not  p*i8S,  as  some  members  of  Ihal 
considered  it  too  much  of  an  aeeomp^sbai 
the  children  of  the  people  they  had  to  did 
It  was,  however,  a  sad  mistake  to  suppo^ 
drawing  was  only  an  accomplialiment ;  it  irt 
of  the  necosaaries  of  life,  and  in  his  view- 
equal  in  importance  to  writing.  In  Iftfift  uj 
rather  be  able  to  draw  and  rc^present  @vi9|4 
wished  than  write  a  good  hand  and  deior 
Even  as  a  question  of  time,  it  took  a  Inoi^  li 
express  an  idea  in  writing,  but  a  sk^  '  ' 
few  ujinuteg  was  equuUy  expressiv* 
enoe  to  this  graphic  method  of  teaching  m 
only  Bay  farther,  before  giving  an  iHlriil 
his  meaning,  tliat  wnthout  it  be  did  noFSI 
was  possible  to  properly  teach  natund  hlfli 
eomparativii  anatomy ;  and  tHerefor.  if  thsl 
Board,  which  now  seemed  to  hold  m  Uapx 
place,  were  really  in  eai-nest  in  then'  ednoi 
efibrts,  they  would  certjtinly  enforce  it*  fis 
must  not  begin  with  the  childrt*n,  but  wl 
teiu;hers.  No  teacher  had  a  riglit  to 
up  in  a  school  amongst  a  nnmlier  d 
dren  who  could  not  represent  every 
which  he  spoke  of,  and  about  which  J* 
feHsed  t^>  deKiif^  that  they  should  know  9om 
[Mr,  W,  HftwkiuH  then  proeeed*^d.  with  t 
f>f  a  pie^-if*  of  chalk  and  a  black  board,  to  Oh 
his  subject  by  producing  what  be  t^^nued  » 
struotive  diagram  *'  of  an  aquatic  aniniaL  i 
ing  with  the  Htomac^h  and  its  outlet,  and  thu^ 
on  to  add  scriuUm,  the  heart.,  the  fwi 
breathing  apparatus,  the  sjrinal  column  (wl 
compared  to  an  electric  telegraph  mhh 
ganglions,  nerves,  eyes,  eai-s,  olfn-ctory  i 
veitebr«>.  skeleton,  limbs,  and  Anally  fhii 
or  envelope  encbising  the  whole.]  It  wns  pi 
thie  land  of  thing  which  he  desired  to  se^  i 
of  being  done  by  every  teacher  in  erwr  > 
for  working  men's  children,  because  in 
t^ey  would  acquire  a  vast  deal  * 
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M^o  of  tipid ;  it  woiiid  fae  n  pica* 
I  U  .1,  itid  a  gztfiA  ndfsiitnge  to  sodetj.    It 
I  i  GTF-tt  rutittafcs  to  fluppo^e  that    drawing 
'Mnaont  whidb  only  persons  of 
uded     to    possesi.      It    was     ft 
iitjugr  and  conveTUX^  knowknige, 
til  wcidd  be  taken  up  by  the  l^chool 
h^j.      He  rocoUected  si  confereaoe 
jiHt  before  be  loft  England,  seirva 
_       bea  ft  good  deal  was  said  about  com- 
w!u£?ition   for  ckildronj  at  the  close  of 
lri^bmnn  got  up  (ind  said  that  a 
I  bqon   sftid   dbaut  educfiting   tbo 
ihf  wrknt4-^<i  to  know  wbi¥t  was  to  be 
tlf.     Now  thh  HysttiLu  of 
fTi8tnictive   dingntias   wsis 
Its,  iis  bo  htfcd  ppnrfd 
it  Staleyhrid^,  where 
liiotB  than  80(»  ridll  hand» 
nd  and  followed  his  ti^ai^b- 
•    TH  iii^i'jitly  as  their  more  highly 
('jnplijytTs,       He   had    nieroly    gtv^fU   a 
'    *        btit  it  showed  the  motbod  and 
ii   h«  desired  to  bring  forward, 
.-.awaded  ought  to  be  nuiversidly 


ngnpod  with  Mr   Hawkina 

■  rnfi  through  the  ayeaifjht,  and 
atattt  whit   they  Sfiw   m 

'II  which  hitd  not  bt^en 
^^  ycrod  liGinc"  taught 
--houldi  b>  tHu:|Ll  to 
.H  wtj  saw  in  n^ttare. 
I'j  aa^y  that  the  teacher  who  under- 
.ag  from  mtttire  would  hnv&  AUch  a 
ia  ammd  and  Tegetabk  life  that 
Ibij  iiU^ty.  and  he  wguld  never  come  to 
l«(*ja*      If  proper  (examples  were  put  i 
iiad^ proper  lesaom  couveyed  to  them, . 
— ^ht,  fdilj  be  concluded  th'*t  the  young 
t  U  |#d  tAto  the  waji  of  iuQdellty. 

I  VtQis  «iiid   he  had  felt  ^reat  pleasuni 

M  Enfliid  ilr.  Hawkim  premnt  to-night  to 

1  of  ^prtiphic  tocichtng  once  mor«.     He 

"^  4  to  ask  whjit  diffii^nlty  there  was  in 

t  eut  in  a  mjTo  practied  m  mner  than 

I  Ima  dim^.^     He  entirely  arpuruted  the 

■^*i6  tsudhing^  from  the  quPEtion  of  tattch- 

r  hdae  tht?  fuuctioa  of  the  sch^^ok  of 

ly  called  gchoaU  of  d«ngn>    He 

*  t^jdmrm  whkh  hi?  held  34  ^ears  ago 

'  the  very  tune  whtm 

:iLS  weVe  agitatiog 

rnj.  HY  iiLiiy^j  vfm  just  t^'ommoncing  his  ^ 

^OfO  with  the  schoula  of  dengo.      At 

»>u1  (Kjri  oFrtpft  taught  tho  tjlemt^riUpypurt 

►■j*rd,  the  master  setting  the 

■  ii  but  tbia  w^B  fiubeequisuLly 
^"hii^j  hi*  WH*  head  mtistcr  of  the  Maa- 

«i*f  Art  ho  r'jad  '.i  paper  on  thf?  early  ettu- 

l  and  eye,  and  the  feault  was  that  the 

,  now  a  c^non  of  tho  Cathedral^  asked 

PiOisethingeoaM  nf>t  be  done  to  educAta  in 

I  ibv  blackboard    the   achool milters   and 

M«»«t«lwith  thoOhiu-ch  Ed  Litjation  Society, 

■^  l5Bail*nwn  WM  i^ietafy.     Th«y  were  m- 

Uofather  on  Sitnrdaf  aftemuoris^  nnd  he 

~»l«  te^thifig  them  to  draw  on  the  blick- 

Mad  busitif  that  it  was  an  exceedingly 

i%te«J|  Ihsm  to  draw  int&lUgently,  though 

•w  %iiii  thfuy  would  carry  ont  the  black- 


b!>ard  diuwing  would  depend  entirely  upon  their  own 
abdity  and  perseTeruuce.  iJu  cOTnoieni:^  with  them  an 
hu  wiahod  tbam  to  i  ommpnce  with  the  children »  Ho 
divided  the  alphabet  into  three  olos^s  of  lettersp 
namely*  those  camposed  of  right  lines,  those  com- 
posed of  lines  and  cur^es^  and  those  composed  of 
curves  only,  ADC,  for  example.  The  object  was, 
drst  to  teach  thecu  to  druw  a  cle^ir  ditiltnot  line  of  a 
given  length,  and  then  to  lead  them  on  st'^'p  by  step  to 
the  roprejiootation  of  aimple  ohjt^ots.  Min^'  of  the 
maaters  und  mistresses  thm  learnt  to  draw  on  tho  black- 
board  in  a  manner  which,  aa  they  bad  assured 
him,  had  bean  exceodiugly  n^eful  to  ih^^in  in 
after  life.  Whan  the  Department  of  ^denco 
and  Art  wat  flrat  founded  th«3re  w^u  an  attempt 
to  tench  art  an  the  blackboard  by  a  collective 
method p  in  which  the  master  should  undertake  to  iufil^nct 
OUO  boya  and  girls  without  the  slightest  personal  atten- 
tion. This,  however,  wan  a  Jkilure,  though  he  mTUutained 
that  it  wit«  good  aa  a  beginning  for  the  purpose  of  drd- 
Hng  the  obDdroo  in  the  elements  of  form.  It  must  be 
perfectly  cI^it  that  as  the  individual  c%pacity  of  each 
pupil  beg^xn  to  manifest  its&If,  the  pupils  must  bedeUiled 
off  into  another  class,  in  which  they  could  have  that 
personal  attention  whiyh  waa  neeeaaary  in  teaching  art. 
Cgming  bo  the  practical  poiot  which  was  before  th^ 
meeting,  ho  believed  that  we  had  made  a  new  departnra 
in  our  mode  of  national  education.  Great  Britain  had 
at  leugth  discovered  thst  it  was  the  duty  of  the  ^tate  to 
educate  the  children  of  the  State,  and  he  maintained 
that  a  system  by  which  the  teachers  of  the  public  sohoola 
should  bf^  trained  to  iUustrato  situ  pie  objects  on  the 
blackboard  would  be  of  immense  value  to  them,  and  an 
inimenae  saving  of  time.  The  obiect  ought  to  be  eon- 
Btructed  carefully  and  steadily  before  the  chUdi'en,  so 
thdt  they  could  systetnaticaUy  understand  tbe  why  and 
the  wherefore  of  the  whole  <lia£fram.  This  would  no 
doubt  involve  a  special  education  on  the  part  of  the 
teachers ;  and  here  he  came  to  on»  of  the  points  which 
caused  a  great  deal  of  disappointment  about  the 
period  of  his  eCTorta  at  Manch^ter,  After  tho 
fDrmation  of  the  Scienoe  and  Art  Department^  the 
schoolmasters  and  schoolmistresaes  of  the  country 
thought  that  if  they  devoted  a  certain  amount 
of  attention  to  drawing,  that  department  of  education 
would  recoguiae  their  success  by  givtog  them  a  special 
certificate  and  paying  them  upon  it.  Th»j  education  de- 
partment, howevtir,  failed  to  do  so,  and  the  teachera  lost 
their  interest  in  the  subject.  While  tb'i  present  Bishop 
of  Exeter,  Dr.  Temple,  was  tb?  inspector  of  training 
colleges,  he  asked  him  (Mr.  Wallis)  whether  he  could 
deviae  aottiQ  system  by  which  masters  and  mistresses 
could  be  teated  in  their  power  to  draw  on  the  blackboard 
after  they  had  been  taught.  Uis  reply  was  that  tha 
only  method  of  testin^r  them  was  to  require  them  to  draw 
on  the  blackboard  in  the  presenoo  of  an  eicaminer  who 
wfts  himself  capable  of  drawing  properly  on  the  black- 
board. That  schtjme,  however,  unfortunately  involved 
the  employment  of  a  skilled  examiner,  and  it  bad  never 
bcHJU  oarticd  out.  There  had  hitherto  been  a  neglect  of 
this  matter.  It  was,  however,  a  most  OMeOtial  one.  mul 
it  would  inevitably  come  up  from  time  to  time  aa  iiduoa.- 
tion  advanced.  If  once  a  fi%\x  recognition  was  given  of 
the  power  to  draw  on  the  blackboard,  and  school- 
masters and  school  mistresses  were  encouraged  to  exert 
themselves  and  study  the  question,  the  results  in  the 
education,  of  the  childnm  would  be  very  gr«at  indeed. 
The  teachers  would  save  themselves  and  save  the  children 
a  vast  amount  of  time,  notably  in  writing.  In  the 
year  l8o2  or  1^53  a  resolution  was  passed  at  a  meeting 
of  schoolmasters  in  that  very  room,  to  the  wffect  that  tho 
teaching  and  drawing  that  had  been  than  institnted  and 
t  arried  on  for  a  year  and  a  half  by  the  Sdenca  and  Art 
|>epartmcnt  in  connection  with  parochial  school s,  had 
douc  vaiit  good  in  saving  time  in  the  teaching  and 
writing  alontj.  He  hoped  that  we  should  by-and-by 
have  a  thoroughly  inttJIigent  and  practical  method  of 


tcsftehiDf^  gT&phicii  eetabliahi^d  in  cozmection  with  our 
tiammg  coUegcB,  and  that  8c]ioolmfl«ter»  would  b© 
fencouraged  to  exert  themflelvesa  in  the  matter.  There 
would  be  no  great  difficulty  in  cmrjing  it  out^  provided 
there  were  the  will  and  the  determination  to  d^o  it, 

Mr*  IS.  A.  Davidion  »ajd  he  had  been  a  pioneer  m 
tlvia  subject  at  a  peri^jd  rather  subsequent  to  that  of 
which  Air.  Hawkio49  had  spoken,  and  he  waa  one  of  the 
tarly  itudenti  at  the  Govern  to  ent  School  of  Design  at 

t'SoiQQrt€t-liotue.  Tho  Exhibition  of  1851  opened 
►le'«  mind  ft  to  the  utter  neglect  of  drawings  m  this 
jdom^  and  auch  atudeota  as"  were  then  in  an j thing 
1»  good  position  in  the  ach&ol  were  drafted  into  a 
iortof  tratning  dasa,  ii©  was  either  the  flnt  or  the 
second  person  eo  trained  who  was  sent  into  tho  pro- 
Tine*B  to  start  the  work  of  teachi;ig:  drawing.  Ho  took 
bifl  fttand  upon  the  pirincipJe  th»t.  drawing  waa  not  a 
merely  mechanical  art.  They  hnd  that  evening  s<jca  Mr, 
H  a wki  ns  d  r ?i  wi □  p  u  po  n  th  e  bon  rd.  1)  id  the)'  for  one  m  ome n  t 
think  thfit  Mr,  llfiwkins  could  produce  such  a  sketch 
■imply  through  being  able  to  draw  Y  Was  it  not  clear 
that  the  band  had  in  that  case  acted  as  the  txponent  of 
th©  mind ;  and  wa«  it  not  Mr.  Hawkins's  thorough  know- 
ledge of  natural  history  which  h«d  enabled  him  lo  pro- 
due©  that  repfesentatton  ?  When  he  commcnt^cd  his 
work  in  tho  pro vi Dues  he  went  flrat  to  Cheeter ;  and  he 
fonnd  that  the  public  generally  were  at  first  disposed  to 
laugh  at  th<*  whole  {|uestion,  but  the  training  college  at 
Chester  took  up  the  subject^  owing  to  the  energy  of  the 
Tiev.  Arthur  Higjr,  and  the  matter  so  expand^jd 
that  though  ho  (Mr.  Davidson)  went  to  Chester 
Omly  intending  to  have  a  month's  trial  of  the 
queation,  he  remriint-d  fifteen  years.  During  this 
time  he  instructed  the  Bchcjolnidsters  who  were  being 
teined  in  tho  college,  and  the  only  difficulty  with  which 
lie  had  to  battle  was  their  eitftminations*  But  an  im- 
|iroTement  had  taken  place  in  that  rcsspett,  and  students 
m  training  colleges  were  now  required  to  draw  on  the 
lilackboard  in  the  preaonce  of  the  insnectors.  But  unother 
practice  which  was  now,  he  believetf,  in  ftctive  operation^ 
and  which  ought  to  go  far  towards  carrying  out  what 
Mr.  Hawkins  had  advecated,  if  there  wern  qualified  men 
to  teach,  was  the  fact  that  allownnccs  in  mfirka  were 
made  for  drawing  done,  not  wi  a  portion  of  thft  drawing 
examination,  h  ut  i  n  i  H  ustration  of  the  auhjects  i  n  the  papers 
generally.  Drawings  done  in  SMch  CAses  entitled  the 
stadents  i^  m^irks  which  were  registoreii  in  favour  of  his 
drawing  ci  rtilicrtto.  He  felt  that  the  difficulty  of  other 
teach rrs  and  masters  of  schools  of  art  was  that  they  were 
not  educated  in  othtr  suhjects  than  their  immediate  pro- 
fession. What  was  wanted  in  the  case  of  schoolmasters 
waaa  more  highly-educated  body  of  men,  A  hoy  might 
be  taught  to  draw  a  cube,  or  a  hexagonal  prismt  m  very 
good  perspective,  and  to  shade  it  very  accurately  ;  but 
there  muat  bo  other  suhjects  taught  in  our  schools  if  we 
wanted  to  make  drawing  a  means  of  conveying  the  know* 
ledge  which  was  being  stored  In  tho  pupifs*  minds.  mV. 
TVallis  had  alluded  to  the  certiflcat©  money.  He  {Mr. 
Davidson)  was  one  of  the  groupwhowokeiip  one  morning 
to  find  the  whole  value  of  their  certificate  money  swept 
away.  It  was  found  that  tho  promises  made  by  the 
Dovemment  need  not  necessarily  be  kept,  and  that  after 

■  men  had  worked  for  many  years  to  get  their  certificates, 

^  those  document  were  a  dead  letter.  \^^^ ether  tho  other 
means  of  recompensing  the  tesehers  were  generally 
latisfactory  or  not  he  could  not  telh  Those  means  con- 
liated  of  payment  by  resiilts.  It  remained  to  be  seen 
whether  this  Bv&tem  was  a  right  one,  but  it  was  evident 
that  the  dullest  boys,  upon  whom  the  teachers  had  ex- 
pended most  trouble,  might  fail  to  pass  a  good  examina- 
tion, and  thus  bring  the  teacher  no  reward.  This  system 
remained  to  be  improved  upon.     He  wsa  very  glad  that 

» the  London  School  Board  had  taken  up  drawing,  and  he 
believed  that  this  action  was  owing  to  the  presence  of 
wortipg  men  on  the  Board.  The  schoolmasters  of  this 
country  were  all  of  them  anxious  to  be  shown  whf^t  the 
people  wanted,  and  to  become  posaeeaed  of  the  means  of 
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teaching  them.  He  could  confirm  what  Mr,  Htnl 
had  said  as  to  the  interest  which  the  children  took i&i 
method  of  insbuction  which  Mr.  Hawkins  had  td 
oated. 

Br.  EeinemanE  said,  in  all  the  higher  ichwk 
England,  as  far  as  he  was  aware^  the  system  «f  g^n 
tciiching  had  been  introduce.  In  tbe  schools  of  Q 
many  the  very  baby  who  was  sent  to  school  ]xga 
see  the  things  about  which  the  teacher  talked ;  andt 
system  had  been  introduced  everywhere  as  ftr  is 
Continent  was  concerned.  He  was  Borry  to  b«l* 
from  some  of  the  remarks  which  had  been  made,  thu 
England  there  eidsted  schools  where  such  n  system 
not  prevail  It  was  sad  that  any  opportunity  ahoalj 
lost  of  impressing  upon  people  the  ne<:efiBily  of  the 
being  occupied  as  well  as  tho  ear.  He  underftood' 
the  Jirgunient  of  the  latter  part  of  the  lecture  wit  I 
the  te»i:;her  should  not  only  illustrate  his  subjed 
means  of  disgriims,  hut  should  show  the  pupils  k 
their  own  eyes  how  the  things  grew,  but  in  order  t 
so  it  would  he  necessary  tbnt  ho  ahould  b^  flcq^aBii 
with  the  essence  of  tho'  thing.  In  following  oat 
method  indicated  by  the  leoturcr,  tho  teacher  wha 
only  knew  how  to  draw,  but  also  knew  the  ' ' 
would  do  a  great  deal  of  good, 

Mr.  C.  Hast  s^id,  as  one  who  had  been 
in  teaching-  in  this  country  for  more*  than  twenty 
he  was  extremely  pleased  to  hear  dij^cosiied  ftu« 
method  of  teaching  as  the  one  in  questioii.  1 
r*tgard  to  the  graphic  method,  he  agreed  with  irf 
everything  which  the  reader  of  the  paper  had  ili 
hut,  ut  the  samo  time,  one  so  enthusiastie  as  1^*| 
kins  wiia  likfely  to  go  a  little  too  far.  The  maiM 
of  teaching  was  to  convey  sound  and  correct  kno^ 
to  the  pupils,  and  one  of  the  principttl  means  ul  doii 
waa  to  bring  the  direct  object  itself  before  thti  t)iM 
This  ehotild  bo  done  if  possible,  Tho  ttrtlclG  ougi 
he  brought  before  the  children^  and  the  graphic  a»i 
ought  to  be  restricted  chiefly  to  articles  which  vM 
be  brought  before  them.  Some  remarks  had  bMsl 
as  to  tlie  close  connection  between  writing  and  dmif 
and,  in  consequence  of  tbis  conntjetion,  both  iah 
should  be  taught  at  once.  If  this  was  done,  wfl 
would  no  doubt  be  taught  more  quickly  thuu  »t  pW 
In  the  Crystal  Palace  there  had  been  ft  fall'" "'  -  ^^  ' 
the  original  idea.  Nobody  now  went  th^  r 
the  fine  statues  or  objects  of  art.  It  had  b> 
a  place  of  entertainment.  It  was  a  very  grdi4 
the  grandest  institution  which  any  countij 
bad  been  thus  dejgraded  by  tt  pandering  ta  ^ 
tastes  of  the  multitude. 

Mr.  James  Hey  wood,  F,B,8.,  instanced  tht 
of  the  extinct   Knimals  in  the  t^rj-^stal   F< 
example  of  the  vivid ntjss  of  tho  ideas  which 
conveyed  by  graphic  teaching.     As  to  the  I 
of  the  Crystal  Palace  at  the  present  d^y^ 
still  many  matters  o€  interest  connected  with 
aquarium^  for  instance,  wsa  a  valuable  metr 
structiofi.     With  regard  to  drawing  there 
great  efforts  being  made  at  the  present  time, 
world  was  moving  on.      Ho  did  not  think  Lhcy ' 
exactly  stationary,  and,  in  fact^  a  great  doal  hi4  > 
done  already. 

Br.  Heinemanm,  as  a  professor  at  the  Crystal  Pi 
School,  wished  to  state  that,  as  far  as  he  van  tM 
judge,  that  school  did  a  great  deal  of  good.  ThcJi' 
nearly*  liOO  lady  students,  whe  were  taught  not  m 
mcntary  subjects  only,  but  in  tho  higher  aubjeuts- 

Mr,  J,  fiparkes  felt  forced  to  put  in  a  protest  sgi 
a  supposition  which  Mr.  Hawkins  had  madu, 
cftlmly  proposed  that  every  teat  her  in  an  eJ email 
school  should  be  able  to  m»ke  a  diagram  of  the  J 
which  he  had  mnde  on  the  hJaciboard,  Such  a  ii 
was  simply  impossible.  We  had  not  such 
such  gifts  spread  broadcast  over  the  country, 
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I  of  Ib^  cJementaiy  achooli,  moreo^ar^  wore 
MmtJM  wh.it  vevt  able  to  rfN^koti  all  tbo  natuml 
mm  AmoDgil  their  acqaii^tneula  Tho  clasa  from 
lid  tl*  iBi^imA]  sthoolmaaterii  wero  drawn  did  not 
N  ttodi  bop«  (if  Uiebr  heing  abk  t<»  comply  with 
^  )fr.  Haivkmi  iuid  duggasted.  If  ih«  maetera  wgi^ 
^ktrpvcM  to  hAT«  mdi  auali^oationi  th«j  must  be 
Infrtnii  «  y^hcr  dlM,  and  be  batter  pftid.  A  man 
p  aauld  mAkc  «  dkfTam  Like  the  aue  before  the  en  on 
' '  0Li4  vomld  Hoi  long  remaia  ^  TiAtioQal  ficbool- 

rltfwby  «agge«t*d  that  teachers  competent 

Id  for  th«  gfuphic  «yiitetii  of  teiichinj  might 

I  gmag  h^moxxM  at  regubr  periodi  in  t&riou* 

J  iftomli0r   U>    the    pntctico    which    prevailed 

|lM^«i9f  Ffeoch  and  drawing  and  other  aub- 


MISGELLANEOTJS, 


ai<Jt   thongh    ho    agreed  with  Mr* 

1  tfca  thay  could  not  expect  every  acboqlmaBtor 

dTter.of  i  Pmfesor  0 won,  or  a  Wnterhooeo  Hawt 

-'J  ffi%ht  yrt  expect  a  very  j^mt  ad  vivnco  and  im- 

Mt  QfMx  tiM  daaa  of  men  th«y  bad  hithorto  bod 

ndi^smmUaj  schools.  With  regard  to  draw- 

~'*",^iepa  WAS  A  fatal  facility  in  thit  ootintry 

jn»«  artiste,  for  art  had  become  faahion* 

>  i  ekas  of  njea  who  had  more  money  than 
I  iiid  t*sla.     In   looking  npon  Tnoden>  fjthi- 

liipictQtf«»  he  hnd  upon  the  whole  eotpfrienced 
^  tbfCi  pietisare*    There  were?  some  would-be 
pi4t  ihoir    works  befgre  the  public  %m 
^^     though  Ihey  were  p»int€4  by  meo 
a  in  a  achonl  of  tvny  sort.     If  he  went 

►  ^  coald  0oe  by  Uie  aoenery  that  the  scene* 
Mtdlylild  rnmie  knowledge  ofperapective 
,  Vul  if  h«  went  to  someexhihittona  h^  found 

I  of  the  &rlieta  on  those  points  were  in  a 

Lik.     With  regard  to  the  power  of  cxprea- 

lofMr   IlftwkiDB  ought  to  bo  im pressed 

iTiJaai  rnind^  that  thkt  power  wiis  not  ao 

OA  a«  in  the  combinutioa  of  lines  which 

a«nt  of  the  mind.     Those  wb^  wiahed 

k  could   be  conveyed  by  a  few  line  it  of 

if  ought  to  &te  tho  etchings  or  unfiniahed 

llfiflBM  of  our  greatefit  m:n,     A  wonderful 

ilatidseer'a  "  Sink  Jlonkey/* 

,  in  reply,  aaid  he  hxui  beon  a  little  mie- 
tb«  gentlecnan  who  thought  that  he  wwa 
9  nuch  from  the  school  maab^v.  He  only 
llobodono  which  had  been  done  by  Hm- 
■^-Wil  imithLtors  who  adopted  his  eyat^m  in 
{hia  ail  years  sojourn  in  that  country.  At 
Bf^uld  be  sorry  to  convey  the  filse  im- 
f  difpnnigod  a  teacher  whose  talent  wiia 
uttered,  Hw  did  not  intend  to 
1  bo  great  facility  in  making 
JUL  :ji  lii-i  cling  to  the  idea  that  wiia  ex- 
diaeuiaion  at  the  London  School  Board 
r.  The  idea  waa  that  i  person  should  go 
iwliools  to  k^rture  and  disc usa the  question, 
fttRhdhinta.  The  achoolmaaters  might  then 
^ta  «u&aRt  for  tho  purpose  fjf  expresaiog  by 
lirMi^  W3IB  really  the  thought  of  the  mind.  He 
*Wrth«t  it  ahouJd  be  supposed  that  he  wished 
rdyficiilli**  in  the  way  of  a  Llnae  of  teachers  who 
^  r  c^vrwoo-^^  and  tiatl'irpuid. 
Ifcagtiaoflf  the  Chairman  a  vote  of  thanks  was 
I W  lb.  Hawkins. 


a  liirge   and  incneaaing  ti-^G  is 

jivtryf&glftntv,  wbleh  ftl  t^oe  limu  was 

f  «d  thn  fraiTs  to  the  air.     Thia^  howftver , 

JhA  bf  th«  procesa  tit  deaioealinj^  with  a 

.  ^"     *f  thia  oioKiit  ifao  fruiu  retain  aU  ihtir 


mDiA-RUBBER  PKODUcm0  plas:ts.* 

Tbo»0  tteee  belong  to  the  three  following  familiesi  -— 
1st,  Euphorhiat*^^  comprising  eipecially  the  ^ma^ 
Mfvea,  and  StpfwHift,  different  apeoica  of  which  are  indi- 
genous to  the  wHrm  and  damp  portions  of  tho  Arofixon 
basin  aa  well  as  the  Braiiilian  pmvineq  of  tho  Rio  Grande. 
The  two  trees  which  are  the  most  ustid  for  this  pur- 
pofie  aro  the  Jl^fea  quiunamx  and  the  Siphouitt  eliHtiGi  ; 
2nd,  Artm'arpecCy  a  natural  order  to  which  belong  the 
tree  named  Dl^  {CasliitQa  dmtim)  which  grows  in  the 
Gulf  of  Mexico  as  far  as  Guayaiiuil,  and  several  i3g 
trees  indigt^nous  to  Indla^  Java,  and  tho  north  of  Aai»* 
tralia ;  3rd.,  Apo^ifntiX^  a  family  in  which  wo  find  re- 
presentatives in  the  south  of  Brajsil,  Equatorial  Africa^ 
Mftdagasc4ir,  Malacca,  and  Borneo. 

The  best  india-rubber  is  that  from  Para,  in  which, 
country  the  harvest  commences  in  the  month  of  August 
and  is  continued  in  the  months  of  January  or  Februarj'. 
The  milky  juice  of  tho  Jln^ea,  which  is  the  chief  sourci* 
of  the  rubber,  becomes  too  wat€?ry  during  the  rainy 
season  for  being  then  collectod  ;  in  the  line  st^iuson  this 
juitiOf  aa  soon  as  it  runa  from  the  incisions  made  in  the 
trees,  has  the  colour  imd  the  consistency  of  cream;  the 
ciioutchoac  proper  soon  becomes  hard ened^  end  sepujttt^s 
itself  BO  as  to  be  suspended  in  an  opuUne  Jiquid*  It  iait» 
the  evening,  as  a  rule,  that  the  lucisions  from  which  juice 
is  to  run  is  made  in  the  trees,  and  it  is  on  the  following 
morning  that  persons  go  to  collect  the  juice  which  haa 
flowed  oat»  The  Para  caoutchouc,  is  more  tcnaeioup, 
purer,  and  more  durable  than  other  kinds ;  thus  it  iu 
especiaily  employed  in  the  manufacture  of  articles  which 
should  unite  strength  with  oUsticity. 

Among  the  trees  whii;h  yield  caoutchouc  of  second 
quality,  the  most  useful  is  the  ul6  [castilha)^  which  growi 
in  abundance  in  Central  America,  and  in  tho  western 
part  o  f  South  A  rner ica,  as  far  as  Peru,  This  iud  ia-  rubber 
tree  doarishcs  particularly  well  in  forests  with  an  under* 
growth  of  brush- wood,  which  are  at  the  same  time  hot 
and  damp.  It  arrivea  at  its  greatest  perfectJou  in  tho 
basins  of  Lakes  Kicaragoa  and  Managua.  The  juice  of 
the  ol^  runs  during  the  whole  year,  but  ia  beat  in  April, 
Atrc^  of  fifty  cenUiootres,  or  nearly  twenty  incho*  in 
diameter,  properly  manHged^  is  culpable  of  yielding  20 
gallona  of  joice,  which  gives  about  25  kilos*  (oo  Iba.) 
of  indift-rubljer.  As  a  general  lule,  the  coMgulatioa 
of  this  milk  is  effected  by  the  addition  of  ccitatn  vcgu* 
table  juices. 

The  caoutchouc  becomeesepamtetl  in  th(?  form  of  a  brown 
and  soft  substance,  with  the  odour  of  frc&h  cheese,  In 
tho  district  of  Saint  John,  in  Niiiiragun,  there  uie  COO 
to  800  persons  engaged  in  drawing  off  the  caoutohouc  ; 
about  2,000  may  be  reckoned  in  tho  neighbourhood  of 
Panama,  where  the  reprehensible  practice  prevails  of 
felling  the  trcea  fi>r  obtaining  the  milky  jttioe. 

The  "wortt  caoutchouc  is  that  of  Guatemala,  which  is 
more  or  less  mixed  with  resinous  substance*.  The  Gua* 
temaltt  india-rubber  is,  besides,  of  unequal  quality;  the 
best  is  whitish,  and  the  worst  spongy.  The  souUi  of 
Brazil,  between  18  and  10  deg.  of  8.  latitude,  producea  a 
good  caoutchouc  known  under  the  name  of  Pemambuoo 
rubber,  which  is  derived  from  savertl  speciea  of  tb^ 
Hunrornm.  Tho^e  treea,  about  the  siae  of  our  apple 
trees,  have  pendant  branches  with  narrow  leares,  whiob 
give  them  the  apjKraranco  of  weeping  willows. 

In  Asia,  the  principal  india-rubber  tree  is  the  Ftflui 
fkxtic^  which  is  found  especially  in  Assam,  India  (on 
this  side  of  tho  Ganges),  in  Java»  Samatim,  and  other 
places.  This  is  the  species  which  especially  producei 
what  is  called  the  Singapore  rubber ;   but  under  thia 
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B&me  ifl  also  told  that  of  the  rueoltt  da^tUa^  a  cHiaihitig 
apociea  which,  attains  aa  itatnonie  lepgt!i.  To  obtain 
the  juice  of  thifl  plimt,  it  is  cut  in  logSn  on©  end  of  which 
in  heated  ;  this  ciLouichauc  is  of  very  inferior  quality'. 
The  M»da^aacaf  rubbert  obtained  from  a  creeping 
shrubt  ii  very  good,  and  ia  worth  nearly  ai  mncli  aa 
that  of  Faro;  this  kind  fa  cgpocijilly  uicd  in  Fmnce. 
EcLUitorifU  Africa  is  rich  ia  treea  and  clrmbinjf  ahmbs 
which  produce  caoutchoiio  \  htit  it  i$  drawn  from  the 
wood,  and  prepared  ao  caxelcasly,  that  the  prodaet  ii  of 
very  bud  quality. 

Although  the  trees  which  yield  caoutchouc  are  very 
numarOQSand  widely  spread  over  different  rotiotries^the 
method  of  yrepa  ration  ia  often  m  priiniti  vo  and  waBl^fal 
that  there  i»  every  reason  to  feat  that,  in  a  not  fat  dis- 
tant futtirei,  this  sulxittinoi^  which  it  would  be  impoiaihie 
to  ^  without,  will  become  more  and  moTO  scaree  and 
ultimately  fail  altogether.  It  th^ereforo  becomea  ft  matter 
of  the  highe^fit  importiinc*^  to  place  the  preparation  of 
mdia^rnhbcr  under  proper  regnlfltiOM,  atrictly  enforced, 
or  to  plant  and  cultiviite  yonng  trees  in  the  pUce  of 
those  of  apontaneoua  growth,  which  are  destroyed  in 
large  quontitiea  every  year. 


VIEKNA    EXHIBITTOX.— ITALIAN   JURY 
BEPORT  ON  FOREST  rRODUCTS. 

The  reports  of  the  Italian  jury  at  tho  Vienna  Ei 
hibition  are  now  bmng  publishetl  by  the  Miniator  of 
Agriculture  and  Commerce,     That  on  the  **  Prod u eta  of 
the  Forest,"  by  Signor  G.  C.  Hiemoni,  contfiina  avast 
«inotmt  of  information  on  this  subject.    It  appears  that 


the  area  of  the  wood«  and  foreata  of  thoM  oouatrim  t 
took  part  in  tha  e^duhition  at  Vienna  waa  ta  fullavi 

Rtuaia  ,..,.. I&0,074,l5tl  , .  4«9,4^ 

Norway  and  Sweden 30,Jti9/Joa  . ,  7S,5W, 

Aufitro-Oun^rian  Empire  14,7*JI,T17  . 

Qerman  Euipira.  ,<,**♦,.*  It,!d4«2rj2   . 

Roamania e,DOO,000  . ,  x^jm 

Italy.., , ,•  M25,&93  ..  fH 

Sp>iin    ..- ,-,.,...,  4,747,060  .,  \fM 

Svritjserknd ,  7afl,0f>0  . .  l»Wa 

Portugal  .  * .  w  ....*....*  •  561,000  . .  \M 

BBlgiuoi .»,,  434,H9fl  ,,  \m 

Greoce.,,. 360,770  ».  m 

In  the  ahoYe  the  ex  tout  of  foreats  m  Fraaw  i 
giirenf  as  she  took  no  piirt  in  thU  ei^hibition  41  il| 
forest  products,  a  fact  much  to  be  regretted^  pig*MJ 
aa  she  made  auch  a  splendid  ahow  in  this  lAn| 
Paria  in  1867*  Some  statistics  which,  however,  4j 
take  into  consideration  the  annexation  of  N  ice  aad  9 
or  thiB  loat  of  Alia^  and  Lorraine,  givt»  the  anad 
forests  of  Frattoaat  6 12, 750  hectare*,  (6,513,191  li 
Italy ^  as  ha«  been  ihown,  occapiee  th&  sli**^  r'"'^  ™ 
list,  and  the  extension  of  her  foresta  str; 
poeition  of  17'H4  per  oent  of  the  entir 
kingdom,  whilst  the  amount  of  country  to vtiwi^ 
foieata  in  the  Auatro-Hnngarian  Empire  ia  23  p*r| 
Sweden  (not  including  Norway)  42  per  oiflUj 
Kouuiiwia  ii'^  pero<»nt*;  Porttigat  and  Greece  MOO^ 
with  their  area  are  less  woodi&d  than  Italy*  * 

The  forestB  of  Italy  are  di3tribut4id  throughodl 
kingdom  in  the  following  manner  :^ 


llEQiotr. 


F^^polallon. 


Arw, 


T^jrltory, 


I  Fropdrtinn  afextciulaa  of  I 


FaivsU. 


Poiiiilation. 


KfUmi^l 


Piedmont  and  Ligum  ^ « ^  ..,*., »      ^»dB 0,736 

Ixjmbardy    , ,      *i,601,280 

Modena .,*,,*,.         490,045 

Parma  ..,,...,....»,,♦,,,.,*,,  474, 59H 

TuscAny »,..,*..'     1,9^7,087 

Ei* Papal  States,  not  including  \  I 

Roman  ProFincea  «,,,.* J 

Naples ,♦♦♦»♦,*♦ 

Sidly    ♦,,,♦,.•♦,*.,,,....    , 
Sardinia , 


2,43MS3 

6,787,2B0 

^,a&2.4H 

Sa8,0S4 


3,4a2,798 

4,713,982 

539,026 

673.045 

3403,409 

2,934,475 

&,o30,059 
2»i.24,024 
2,420,018 


638,310 
840,749 
67,18a 
153,053 
634,355 

427,272 

1,097,1)27 

125,513 

1,045,022 


18-05  per  cent- 

15-11  ,. 

11*05  „ 

3224  „ 

17-12  „ 

10^8  „ 

5-24  „ 

7779  „ 


Totals ,,    24,273,770 


28,482,335 


3,025,893 


Bome  idea  may  be  formed  of  the  vast  eit^naion  of 
foreats  in  the  A uhIto* Hungarian  provinces  from  the  quan- 
tity of  timbtjr  ci ported  in  1365,  which  amouottid  to  not 
les»  than  1,900,000  cubic  irietrett,  represeoting  a  iralut*  of 
about  a  million  sterlin^f.  Thijs  amount  ia  fju-  inft^rior  to  } 
what  it  might  he,  aa  for  want  of  ruada  and  nieana  of  \ 
^^yiaport  in  many  of  the  monntflinous  diatricta  large 
ttticta  of  forests  are  ahaolutely  unproductive.  The  value 
of  the  timber  felled  in  the  German  Empire  nmoimta  to 
205,838,400  marks  yearly  ;  and  to  give  some  idea,  of  the 
qonniity  of  gold  re  presenting  thi  a  anm,  a  cube  measuiinf 
1*70  metres  eaeh  way  of  wood  gilded  yitn%  exhibited^  Its 
cubic  contents  being  equal  to  4-397  metres. 

The  ftUDiial  production  of  timber  in  France  ie  esti- 
mated by  sameauthoritiea  at  30  miUionii  of  cubic  metres, 
and  by  others  at  20  milliona,  of  which  18  millions  of  cubic 
metreH  are  firewood.  Am  the  conaumption  amounts  bo 
upwards  of  oh  millioDs  of  cubits  metres,  of  which  1 0  milliona 
are  of  buiJding  timber,  and  45  milliona  of  iirewo<nl,  and 
taking  the  lowest  <yBtimat«*d  production,  there  is  a 
deficiency  of  3d  millions  of  cubic  meb^s  yearly.      To 


meet  this  about  70  millioni  of  franci  y 
in  1857,  Mid  157  milliona  of  francji  in  18G5»  froSI 
muat  be  deducted  31  millions  of  francs,  which  Mfl 
the  value  of  the  exports  of  timber  fpjm  Frano^     i 

The  total  value  «f  the  forests  of  Europetn  Bfiflj 
extremely  little  la  known  respecting  the  Asiatic  ft 
aions  of  that  vast  ompire)  amounts  to  160  miHioii  ill 
(£25,600,000)  annually. 

The  prodnction  of  timber  of  Sweden  ia  eatim 
30  millSons  of  cubic  metrea,  while  that  of  Norway  a 
waa  2,993,089  cubic  metrea. 

With  regard  to  Italy,  there  are  unfortunat^i 
liable  statistics  a$  to  the  annual  production  uf  wm 

Although  in  that  departmmt  the  number  of  l\ 
exhibitors  waa  extremely  limited,  it  is  srih^fA'^ 
find  that  the  ahow  miide  by  them  in  thU  - 
flupcrior  to  thut  whieh  ha^  been  made  b. 
former  ejthibitiona,  aa  the  number  of  i«»  ira^  qi* 
Itjilian  exhihitora  beara  evidence.  In  ftwt  out  4 
ten  exhibits  in  this  seotiott  priaes  |o  eight  mm%M 

The  moat  important  exMbit  in  tiifl  lUHan  r    " 
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1SdMfh»  finest  admmlstntion,  whicli  oonmsted  prinoi- 
pSfin  a  ooOeetion  of  all  the  different  kinds  of  trees 
grvim  in  Ttalj,  commencing  with  the  larch,  beech,  and 
poet,  and  gndnaUy  approaching  the  flora  of  Africa, 
vith  the  pistachio,  the  pUm,  the  date  |Mlm,  the  broom  of 
£tai«  not  to  mention  those  treee  that  are  more  especially 
cohmitBd  in  the  sonth,  snch  aa  the  orange,  the  lemon, 
tha  divi,  tiie  carob,  &c  This  collection  was  admirably 
irnngedbythe  Institute  of  Forestry  of  Vallombrosa. 
AooUeetion  of  irnit  was  also  shown,  togethw  with  a 
oQoplete  series  of  dried  plants,  representing  all  the 
known  Ytrietiee  indigenous  to  the  peninsula.  The 
gmd  diploma  of  honour  was  awarded  to  the  Italian 
Fbnst  Administration  for  this  exhibit. 

Amoofst  the  industries  associated  with  forestry  may 
be  mintio&ed  the  manufacture  of  utensils  for  domestic 
QM,  mdi  as  spoons,  platters,  &c.,  made  from  beech, 
fiae,  and  other  wooda,  which  is  carried  on  in  some  of 
thi  nooatunous  districts  in  Italy. 

AaoD^  the  moet  ia^x>rtant  productions  of  the 
ktvU  of  Italy,  that  of  sumach  ana  manna,  cultivated 
m  Sefly,  certainly  occupy  the  first  pUice.  The  cul- 
tintioQ  of  sumach  in  the  province  of  Palermo, 
)m  iacnssed  nearly  threefold  during  the  last  four 
Tsn,  ind  at  the  present  time  no  less  than  2,030 
Mctini  (5,014  acres)  are  devoted  to  its  growth  in  that 
]ioniiee  done,  which  may  be  attributed  to  the  little 
aMot  of  trouble  and  the  luge  profit  that  it  yields. 
Tk  total  production  of  sumach  in  tiie  province  of 
^^l«iM  at  the  present  time  is  estimated  at  39,310,780 
UouBnoaUy.  To  this  production  ia  allied  its  prepara- 
tuofbr  the  market,  and  in  this  province  alone  11  steam- 
2^M  tie  employed  for  giinding  the  leaves  of  the 
P"^  The  oxport  of  sumach  from  Palermo  in  1872  was 
3^54,039  kilos.  The  average  price  of  this  substance  is 
31  bmoB  per  quintal  in  powder,  and  26  francs  per  quintal 

^funu  11  the  concrete  saccharine  juice  of  the  Fraxinua 
*w».t  t»e  much  cultivated  in  Calabria  and  Sicily, 
hi  fteijforince  of  Palermo,  2,070  hectares  (5,113  acres) 
«»  autinted  for  tiiis  product,  the  export  of  which  in 
1872  nioQQted  to  94,238  kOos.  The  average  price  of 
■MM*  ia  iticks  ia  8  francs  per  kilo.,  whUst  that  in 
"ngiitti«ifrom  l-<50  to  6  francs  per  kilo. 

ioepndaetB  of  Africa  were  represented  by  Algeria, 
7™  "fcee  has  an  eztensbn  of  1,440,000  hectares  of 
*w*  (l.«6.800  acres).  In  that  oountry  the  cultiva- 
bii^the  Sttcaijfpim  ghbuiua  (about  which  so  much 
■■  b«B  nid  and  written  lately)  has  been  introduced 
*M  nost  tacceesful  results.  Asia  was  represented  by 
|2"n*iid  India,  whilst  America  contributes  a  most 
~J*»g:  eollection  of  timber  from  Brazil,  amongst 
^^  occupied  a  conapiouous  place  a  gigantic  trunk  of 
B*  'inwwTM  braziUana,  40  zn^res  in  height. 


COBBESPONDENCE. 


It  it  aimounoed  that  renewed  experiments  are  to 
■J|rfi  *t  the  Eoyal  Araena],  Woolwich,  with  various 
^Jj'f J<*  •jgnal  fruBS,  with  the  object  of  devising  some 
2J*  of  in'vhig  them  vftiying  sounds  when  fired.  The 
■^'^^  fttt«&ding  the  first  experiment  has  induced  the  oom- 


•^  to  order  considerable  ehlargement  of  the  parabolic 
?y  «  one  of  the  rnns  then  employed;  it  will,  in  fact, 
2J||W  in  shape  with  a  horn,  and  it  is  expected  that 
*«n  fl«d  It  will  produce  a  horn-like  sound. 

j^Caumnel  Tunnel  Company  have  given  notice 
"w  btflotjoiito  apply  to  ParHament,  during  the  ensuing 
7*«.ioroowsrtotake  hmds  at  the  foot  of  the  cliff  in  St. 


■I  b;  w*  ^y»  *^*^*  *^*™®  ™^^  'rom  Dover,  in  the  parish 
««JIwg»Tet.«t-Clf|fe,  and  all  the  beach  and  foreshore 


J^w;  Nstt  Pofait  and  Coney  Burrow  Point,  for  the  pur- 
JJfMfft^Tmdertaking.  Should  they  snooeed,  the  works 
^^Himiisdiatsly  procesded  with. 

J^y  M  an  idea  afloat  of  supplementing  the 
£J2™J»Jil  line  of  eleetrio  telegraph  between  Port 
2j~^  Pott  l)arwfa^fn  Central  Australia,  by  a  tram- 
*^i^kiwksd  by  horses,  fbr  about  2^  mflis. 


PROTECmON  TO  INVENTIONS. 

8iRj — ^I  have  waited  for  the  termination  of  the  in- 
terestmg  discussion  on  Protection  to  Inventions  and  Mr» 
BramwelTa  reply  before  addressing  you  a  few  observa* 
tiona  which  may  be  of  service  to  all  who  desire  th» 
amendment  of  the  present  law  of  patents.  I  had  hoped 
that  some  other  opponent  of  the  system  of  patents  would 
have  been  present  and  assisted  Mr.  Horatio  Lloyd  in  hie 
critioismB  of  Mr.  Bramwell's  paper,  and  anticipated 
many  of  the  objections  I  am  about  to  make. 

The  piper  -has  not  only  boMi  pronounoed  able,  but 
exhaustive ;  as  fiir  aa  the  ability  is  concerned  everyone- 
will  agree,  but  as  Ms.  Lloyd  said,  it  shows  the  ability 
of  the  skilled  advocate  aided  by  great  practical  know- 
ledge of  the  subject  from  one  point  of  view.  In  dealing 
wi^  the  opponents  of  patents  this  is  particularly  ap-^ 
parent.  Before  entering  upon  the  argument  of  his  oppo- 
nents, Mr.  Bramwell  takes  care  to  eidist  the  sympathies 
of  his  hearers  in  favour  of  a  system  of  pecuniary  rewards 
being  necessary  to  call  forth  great  inventions,  by  enume- 
rating a  few  which  were  undoubtedly  patented,  but 
ignoring  the  many  which  have  been  made  without  the 
incentive  of  patents.  When  wo  remember  that  all  the^ 
moet  useful  tools,  the  smelting  of  ores,  the  manufacture 
of  glass,  papHBT,  pottery,  ink,  &c.,  railways,  tanning, 
weaving,  dying,  printing,  all  these  and  many  other 
things  were  invented  witiiout  patents,  it  surely  betraya 
a  great  want  of  respect  for  the  reasoning  powen  of  his 
audience,  when  Mr.  Bramw^  asserts  that  because  some^ 
great  inventions  have  been  made  by  outsidera  who  have 
taken  cut  patents,  therefore  *^to  continue  this,  the 
highest  class  of  invention,  protection  is  an  absolute 
necessity."  But,  without  going  back  to  the  older  inven- 
tions, I  maintain  that  the  greatest  discoveries  and  in- 
ventions of  modem  times  do  not  owe  their  existence  Uy 
patents.  If  Wheatstone  and  othen  contributed  to  the^ 
success  of  the  ap^cation  of  electricity  to  telegraphy,  so 
did  Ronalds,  Fmday,  Oersted,  Gauss,  and  a  host  of  otiiers,. 
who  never  daimed  any  pecuniary  reward  for  their  dis- 
coveries. If  modem  agriculture  has  been  improved  by 
the  application  of  machinery  to  the  soU,  it  has  oeen  more 
permanentl}r  improved  by  the  application  of  chemistry^, 
owing  prindpidiy  to  liebeg,  who  never  patented  his  sug- 
gestion of  making  the  phosphates  soluble  by  the  addi- 
tion of  sulphuric  add,  although  this  suggestion  gave- 
rise  to  the  manufacture  of  auperphosdiates  and  artificial 
manuresi  In  fact,  if  Mr.  Bramwell's  paper  had  not 
received  such  encomiums  from  the  press,  it  would  be  un- 
neoessary  to  notice  the  puerile  arguments  which  he  usea 
on  tiiis  question  of  great  inventions.  Nobody,  I  believe, 
denies  that  patents  stimulate  minor  improvements  and 
hasten  the  adoption  of  new  processes  of  manufacture 
whidi  require  tiie  expenditure  of  capital  to  bring  them 
to  perfection.  The  real  question  in  dispute  between 
those  who  defend  and  those  who  oppose  patents  ia 
whether  the  advantages  obtained  by  the  community  by 
patting  a  stop  to  secret  manufacture,  hastening  improve- 
ments, and  inducing  outsiders  to  push  forward  improved 
processes,  outweigh  the  evils  arising  from  the  monopoly 
given  to  individTials  by  the  patent  system. 

This  is  the  question  Mr.  Bramwell  discusses  in  the 
second  part  of  his  paper,  and  he  enumerates  some  alleged 
evils  of  the  patent  system.  Now,  notwithstanding  his 
disclaimer  in  his  reply,  in  which  he  asks  for  his  omis- 
sions to  be  specially  pointed  out,  I  maintain  that  he  has 
certainly  faiuNl,  probably  through  ignorance,  in  fully 
stating  his  opponent's  case.  I  am  inclined  to  think  that» 
as  he  says  he  has  read  Mr.  MacBe's  book  only  since 
he  wrote  his  paper,  his  ignorance  of  the  arguments 
against  patents  is  real  and  not  assumed.  How  else  can 
we  aoconnt  iar  the  abeeaoe  in  his  original  paper  of  all 
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mention  of  Lord  Selborao,  Mr,  Juatice  Grov«,  and  Sir 
W.  Arrostroog-,  who,  after  long  o:xpGrience  of  thesvatem 
of  fHitenta^lLiivfibeen  brouglit  to  the  oonTiction  thitt  the 
evik  ftr«t  so  great  and  so  inherent,  that  imleaa  the  fcyetem 
eAB  \m  materially  altered  id  itfl  workiiif  it  bad  better  ba 
aboHAhed  at  ooce. 
Ai  to  th«  evils  which  he  enumerates,  Home  of  them  h© 
^»ak«s  liRht  of,  and  others  ho  states  in  a  form  most  cop- 
%eiiient  for  refntation  by  ooanter  assertion,  bnt  ho  fails 
to  remind  his  beaten  thatj  whatfivor  these  ovil^  may  ht^ 
tbey  touch  a  great  laany  p^ple,  thws  ifponsg  the  priji- 
ciple  which  li&s  at  the  hottom  of  the  dtscassii>D,  that  as 
inventors  are  few,  but  the  peopla  who  use  mTeottor)^  are 
many,  the  onus  of  proof  li^  with  those  who  advocate 
monopoly,  and  that  the  advantages  muat  be  g^at  of  a 
law  which  I  in  the  words  of  Mr*  Rogers,  can  confer  a 
right  on  one  person  only  by  inflicting  a  wrong  on  a 
number  of  others.  Mr*  Bramwell  eTidantly  cannot  have 
j^ad  Mr.  Groves* »  STidsace  hefor^the  Select  Committee, 
■who  says  *'  That  the  evil  of  the  Patent-law  is  divided 
mnong  »  large  mass  of  the  pnhUe  ;  it  is  frittered  Rway, 
«nd  ttiereforo  cannot  be  very  pointedly  represented. 
Whereas  the  evil  to  the  inventor  (when  you  ^t,  as 
ywL  do  get,  very  hard  cases)  is  a  singlo  cfiEo^  which  is 
tia  apparunt  atrong  grievance.  The  grievance  is  an 
ahuse  which  stribiia  the  world  very  much ;  but  the 
discnminated  injury  to  the  public,  on  the  other  hand^ 
by  obstructive  patonta,  is  bo  minute  when  spread  over 
the  whole  community,  that  it  la  unobserved/'  When 
f>numerating  the  evils,  it  would  hnvts  been  well  if  Mr. 
Bramwell  had  alluded  tf>  this  view  of  the  question 
which  intanaifles  ail  the  evils  he  does  mention.  ^ 

As  it  would  occupy  too  maoh  spaoe  to  con  aid  or  each 
©f  the  evils  separately,  let  us  see  haw  Mr.  Bramwell 
deals  with  a  few  of  those  evils  speoifled.  The  first  evil 
he  ealls  interference  with  trade.  It  would  have  been 
to  the  purpose,   if  instead  of  using  this  rather 


tion  of  thoae  wbo  hold  the  patent  right,  tuid,  inda^l 
mofft  cases  ought  not  to  he  the  subject  of  imy  psla 
whatever.  Most  manufACturers  have  som^tiiset  bii 
called  npon  to  pay  for  the  use  of  eo^csUwl  inveatio 
which  have  been  patented^  and  if  they  do  not  etiQ 
run  the  risk  of  litigation,  are  generally  ooatent  to  ptj 
forego  the  use  altogether  ;  and  yet  Mr.  Bramwell  tbu 
it  a  BiilQicient  answer  that  the  number  of  p6lciii|i| 
tried  is  only  one -third  of  1  per  cent,  of  aU  oiNi  n 
and  heard.  If  Mr,  Bramwell  will  refer  to  the  erids 
given  before  the  Select  Cbnunittee,  he  will  find  tbtli( 
of  the  witnesaes  complained,  not  SO  much  of  tba  ?| 
patents  for  real  inventions,  hot  of  the  namberor  tt< 
lous  and  invalid  patents  which,  owing  to  the  Ik^ 
litigation,  were  jitot  as  useful  to  the  patenteos  snd  n ! 
structive  to  industry  as  the  valid  ones,  which  thij 
outnumbered. 

tn  his  reply  to  the  charge  that  a  patent  for  an  iof 
ing  hy  burring  the  road  stopft  fiirther  inveutiuii,  3 
Bramwell  simply  begs  the  qneatton  by  assorting  (iA 
is  not  the  case  practically)  that  the  kw  doei  not| 
the  inventor  a  patent  for  all  the  modes  of  obtsiaifl| 
end,  and  that  all  inventions  which  do  not  clash  1 
thifl  can  be  freely  nsed.  Yoa  will  note  this  is  merdj 
aasertion  of  Mr,  Bramwell*s,  who  does  not  asy  hi 
had  any  piuotical  ejcperience  of  the  law.  Lot  uil 
what  Sir  W*  Armstrong  haa  to  say  on  thi«  point, 
is  scarcely  poselble  to  strike  cut  in  any  new  dirsci 
without  coming  in  contact  with  patents  for  schemsl 
crudely  developied  as  to  receive  little  or  no  accopti 
froni  the  public,  but^  which,  nevetthekas,  blo« 
road  to  reafiy  praetieal  imprgveiDeiits/'  ller&  wol 
the  testimony  of  an  engineer,  but  with  chemtcsl 
metallurgical  proceseos  tail  is  even  more  freiiuentlj 
case.  Mr.  Justice  0rove  says:— ^*  When  1  bad  I 
time  to  devote  to  chemistry,  electricityi  photography 
th4n  I  have  now^  I  doubt  whether  there  was  a  ■ 


^evidence  before  the  Select  Committoe  he  will  tind  that  I 
iiaiaed  iustanoet  where  this  was  done  partially  or 
■wholly*  In  one  ease  I  pointed  out  that  if  the  Huncom 
Soap  and  Alkalt  Ootnpaky  had  not  had  the  tioiirago  to 
contest  a  patent  granted  to  Mr*  Henderson,  all  consnmers 
of  pyrites  would  have  been  forced  to  obtain  their  sup- 
plies from  one  souroe,  vie.,  the  Tharsis  mines  in  Spain, 
-for  with  tho  monopoly  of  tho  copper  extraction,  no  other 
taompaay  oould  have  competed  v?ith  thom.  It  may  seem 
A  small  thing  this,  to  Mr,  Bramwell,  but  if  he  wiU  only 
for  a  moment  consider  the  importance  to  everjr  trade  in 
the  country  of  a  cheap  supply  of  sulphur,  iron,  and 
copper,  that  such  trades  as  the  alkali  trade,  artiSoial 
manure  manufacture,  all  chemical  industries,  the  manu 
facto  re  of  soap,  glass,  papor,  cotton,  woo),  &c.,  aro 
directly  or  indirectly  affected  by  the  price  of  sulphur, 
perhaps  be  will  allow  that  granting  a  monopoly  in  the 
shape  of  a  patent  does  not  interfere  with  trade  ]  and  to 
orown  all,  in  the  two  oases  I  cited,  the  patents  were  in- 
valid butnevortbelessof  great  value  to  tho  holders  of  them, 
although  obstruotivos  to  the  trade  generally.  Connected 
with  this  case  the  sixth  evil  may  be  considerod,  riz., 
tbat  the  existence  of  patents  gives  nse  to  expensive  and 
^iSlcult  litigation.  Here  again  Mr.  Bramwell  does  not 
state  tho  whole  evil,  The  case  of  the  Huncom  Company 
i;.  Hendeiaon  coit  a  considerable  sum  of  money,  but  it 
was  not  the  money  spent  in  litigstion  which  caused  the 
greatest  evil.  In  my  evidence  I  stated  that  my  firm  and 
many  others  were  ready  to  work  the  process  which  was 
the  subject  of  contention,  but,  owing  to  the  annoyance  of 
possible  litigation,  we  were  prevented,  and  it  was  quite 
an  accident  that  a  firm  was  found  courageous  enough  to 
contest  the  patent.  The  evil  is  meiijured,  not  by  the 
&w  cases  which  oome  before  tho  courts,  but  by  the  fear 
«f  litigatioii^  preventing  manufacturers  making  use  of 
pcoMHei  or  machmes  which  are  not  propody  the  inven- 


ritteata 
damem 


facturer,  who  every  week  or  month  doe«  not,  siid| 
not,  infringe  many  patents."  | 

As  a  chemical  manufacturer  on  a  large  ioaK  ^i 
corroborate  this,  and  in  my  evidence  wul  be  fenol^ 
wbich  fully  sustflin  my  asaertion.  Such  abjugdiwfl 
as  Mr.  Bramwell' 8  would  re<iiiire  an  equally  k>af  } 
for  a  full  reply.  I  trust  what  I  have  writtea  t0 
sufficient  to  show  that  there  is  a  reply,  and  \ 
he  very  inadequately  showed  the  evils  inhe: 
present  system. 

As  for  tho  remedy,  many  of  the  snggeetod  n 
are  likely  to  diminish  some  of  these  evil^,  but  1 
persuaded  that  unless  the  alterotion  in  the  UW 
practice  of  the  law  goes  at  least  as  far  as  the  sug^ 
of  Air*  Justice  Groves,  which  would  diminish  tho  alt 
of  patents  very  conaiderablyt  little  wUl  be  done  to  K 
tho  patent  system  endurable.  As  in  ail  monopoU* 
many  who  suffer  are  generally  disunited,  those  vlitf 
or  fancy  they  gain  are  united,  and  until  the  e  vilj  bi 
positively  past  endurance,  their  union  will  tsadl 
continnance  of  the  monopoly,  ^  i 

The  question  of  protection  to  inventions  in  t^i 
many  other  respecta  greatly  resemblea  proteotioiljl 
duKtry.— I  am,  &c 

BniciTND  Ejxcmtm  Hosri^ 

Llvtrpool,  Oth  January,  isJfi. 
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COLOtJEED  ^tARBLE* 

8iR, — In  the  0/mtUman»  3iaffatm$^  Vol. 
reference  was  made  to  a  Prince  de  San 
Naples,  who  had  learned  to  give  a  fijted  tint  « 
colour  to  white  marble,  so  as  to  penfitmte  the  iniM 
spectivo  of  any  thiokness,  so  that  the  fleuw^i 
Virgin,  painted  on  a  cube  of  white  marW^,  H 


artd^,  IM 


iiD(t 


^fgrn.  vti  tnrfimMeit  fiti  kU  the  leAvea  sawn  from  the 

'  tn  IGdO,  AIL  Engl  ifltrniBn  naimed  Bird 

-«iUi   iiioceBSi     Sf^verfil  apecimons  of 

-  il  worn?  sbown  16  i'burlea  II.,  and 

nee,  io  aa  to  prove  anch  sQcci-sa. 

-  of  fi  stonetuttf?r  nftmed  Lod*;?, 

J^CL  petlisTmed  tk^  aft  with  aucci/««8. 

•'4  of  Cb«  eolotited  marlilfj  wi?re  iilso 

'iJl«  plan  w  nteipo  wb«  to  tnko  2  ogs.  of  aquu^ 

~  IJ  ov.  iqmi  rma,  at  ««)  «mmi:>miic  1  oss.,  und 

w  of  ntrif*  of  wine ;  ftl«u  2  di  achro^  of  pur© 

ir,«ltb|QMlatbPTalueof4B.  6d.f  A.i>.  1745.    The 

-  bntBf  boezi  dildii^d  and  placed  in  a  vial  the 

'  '^   «■!  poured  upon  it,     ThQ  mlv&t   hftving 

"  A  'imte^y  mixttir©  was  prodiiced,  yielding  a 

hn  a  bltt«!k  colour.    Then  the  goM  waa  cjil- 

tofpliotd  m  m  rial,  and  the  aqua  regia  havtDg 

laiM  a^«m  it  th^  intjttura  wu  plit^d  asid«!  to 

nm    TUv  tpltit  of  witif  WD^  th^n  poured  upun 

t^  •*»'  iaBii)iBia<;  and  &llDwed  to  erapomtf^.     The  result 

dtfura  wm  atitod  to  be  a  ^ne  goldeti -coloured 

,f  (Jkrni  r^loiini.     With  thcae  fluids  pictures 

J  aoit,  whjte  marbk%  tho  figure  being 

■  (tmh  fluid.     Thus  a  picture,  drawn 

.  ,i-(?  TO^rble,  would  appear  ereu  in  i^ 

-1  flrr%  Ite., 

.   ,.      ,^,,  Cku*  Cooilb. 


OBHEEAL    HOTBS. 


ZxluMtioiL — Mr.  Foratcr,  speaking  on 

I «  evottng^  of  ths  Etttdford  Chamber  of  Com- 

^       i  whda  be  thought  that  in  this  country  we 

m  *■  o&ibtM    enough,  aud    hud  httd  exhibiti<ma 

^"•hi  thifM  bo  aoTTj  to  M#  Great  BHiuii  rsfrain 

ft  Vftf  «nd  f«%rfi«t  pfttt  in  the  Philadelphia 

J  rf  kit  Irmr.     There  wpffi  •everal  mAOafl  why 

Jii«i,vT«n  if  we  wnrfj  mtheT  tired  of  exhibitidsu. 

i«B  ««r  mu«t  iDiportant  mivtipmcr,  ^tnd  ve  wii^hed 

k  to  be  ftill  (rrsir^r  ;  tb<^  Amfcricjins  wero  very 

•  «  Ui*  pmposf^  esthibitian  mTght  a^uid  «a 

iinir  Ko  iciniA  agreement  irtth  them  on  the 

Epf'biWi  ;  audwe  tnightbeable  toconvincM:: 

■  ef  fr««  tf«de.     With  reiipe€t  hi  the  failure 

Jl«f  the  Reciprocity  Trenty  between  Catindft 

J  St«.t»,  the  right  hem.  g^ntknifcn  p&id  that 

J  fc«  |)leu#d  to  %ea  ibe  tnule  of  Canada  in- 

ImI  Qilah  thai  fithet- we  or  the  Cnnadl&Oi  had 

nt  ihB  falluTe  l^  con  dude  Ibe  treat  j,  and 

I  that  the  apread  of  free  trade  be  r  ween 

^„J  bttvpon  Iha  two  conntriei  and  Kng- 

imm  ISimij  in  the  aremt  of  the  iw  ithdmwal  of 

,  Ibr  Cmtta. — We  noticed  a  short  time 

I  Jgmdtmij}  m  French  iuTeution  by  iu^jiqei  ot 

oasU  ialj|bt  be  made  more  durable  and  of 

'  ^    W*  ara  now  Informed  of  a  Genn&n  dl^- 

ylmUc  faatetial  that  will,  it  fa  aaidt  inper- 

fti  fd  alaalier  altogether.    The  eoiifitttnc>iit^  em* 

I  mil  11 J  of  m  isinesal  nature,  and  yields  when 

lObv^  t  MBodlh  bard  white  maaa  capable  of  n  bigb 

t^^AiMh,    The  fQttcriitl  if  eipeolally  adapk-d  for 

f  ntff  uf  amfli  objecta  aa  aro  required  to  withstand  the 

^-»  vf  tia  «Budii!r,  and  the  0neat  and  taoat  delicate 

*  ht  laei^iMed  ia  it  quila  na  wall  or  better  thnn  in 

titi  •laikipifem.uf  aa  alEotding  An  exeallent  ground 

"^      '    vktinaa  m  account  of  ita  great  hardaeaa 

it  li  flT«*proof  BJ  wtll  ma  wnter-pruof^  a 

•  wd  to  protect  wood  carringa  and  cthi^r 


i  of  a  bufldmg.     Even,  light  gAUT.o 

_  09*  are  rcodered  finite  6re*proof  by 

IT  tftoAitf  WW  lealsd  lacenily  at  the  Munich 

^  aei  U  waa  feond  that  ataifa  or  WfM>d  treated 

I  abHliitelj  tnoambn* lible.    The  in^en- 

1  iy  BilT  Wals,  a  la  Arch  ant  of  Pforz- 

_  __jrBifr-  Ao  eEnlor  of  the  Royal  Nationai 


&dtLlt«ration  of  Soammony.^A  large  tmda  haa 
hiTh^^rto  eitiated  biTtween  Aleppo  and  England  in  estraet  of 
Htnifiinfmj  ;  but  ne  are  told  ttiat  oompanLtireJy  little  ia  now 
exported.  **  On  account  of  ita  utxture  with  other  sub^ 
ntAno^^r'  <>°ly  twcinty  caaea  tn  all^  weighing  2,100  Iba.i  were 
Rhipped  during  the  paat  year,  tbeTAlue  of  which  waa  £1,680. 
and  thft  whole  of  Ihia  came  to  England.  In  the  preYioua 
year  737  caaea  were  exported |  eh c* wing-  that  adulteration 
done  i*  rapidly  driring  thinariicle  oat  of  the  import  iitarket^ 
for  Ihe  Tfjot*  are  produced  aa  sbuudantly  aa  ever,  and  atv 
dog  up  nnd  i^ent  to  England,  the  extract  being  pnieured  ftnm 
them  in  tbia  oountTy.  4G7  caaea^  weighing  1^»3|^Q  lba,,ani 
valued  at  £302^  were  ehipped  from  Altrppo  to  England  in 
IS73.  Connidering  the  built  and  weight  of  the  oiote  ne 
compared  with  that  of  the  extract  and  the  ctmsequent  in- 
eroate  of  the  coat  of  freight,  It  would  seem  tbut  thin  ex* 
pjrttttion  tif  the  root*  themB^lres  cw>  *c»rcely  be  a  profitable 
tmde  to  the  nhippert^  inaamncb  as  4G7  caaaa  are  Twlued  only 
at  £'^G2^  while  20  caaee  ef  the  extract  are  worth  £1,680. 

Coal  aid  Iron  Industry  of  Cbarleroi.— The  report  of 
the  Chambf^r  of  ComioeTce  of  Charleroi^  whiob  h^a  juaC  been 
issued  for  1873,  ocintAiQa  aome  import  ant  observation  h  on  the 
miBeral  indualTy  cf  Bolginm  generdllj,  aad  of  the  Hainauit 
in  paTticular.  It  appears  from  this  report  that  the  number 
of  blast  fumacea  in  activity  during  tB73  waa  31;  in  1372 
there  wero  only  30i  and  in  1871  only  27.  The  quantity  of 
ptg-iTOU  produced  in  tbe  year  waj3Gi|760  tons,  or  35/2^0  tona 
1?B3  than  tbecorr^pondieg  production  for  1B72.  The  number 
of  rolling-  millt  in  thia  group  last  year  wm  22,  compriainj 
altogether  4^1  puddling  furnac4'a,  loG  re^beaiing  Inmacta^ 
and  '2i^  ateam-enginea,  of  a  eolleotivo  force  of  7^276  horne- 
power.  Tho  number  of  workmen  empkyed  was  8,0O5j  aad 
the  production  of  rolled  iron  effected  during  the  year  wa» 
231,029  tona.  The  eitCabliftbmentf«  for  working  iron  exiatinfr 
in  the  Cbarlerfii  i^r^up  were  IS  in  number.  Tb©  tkIuo  of 
pig^irou  innnufactundin  the  year  intbt"  Cbarlefrti  diatrictwaa 
£2,00:j,<5Hrj,  and  that  of  roU<d  iron  £2.7o2;j21 ;  in  all* 
£i Jo8^0l)7.  The  repoft  atatea  that  the  number  of  coUieriea 
In  activity  in  that  gnmp  in  the  yeer  wee  JS,  hav^ing  112  centrea 
of  working.  The  number  of  extraction  engina«  waa  177,  of 
a  collectiTfl  force  of  10,22t>  horne-p<3weT ;  and  tbe  nucaber  of 
ventilating  enginea  was  HG,  of  a  ooIlectiTo  foroeof  4^507 
horMJ-power.  There  were  beaidea  21^2  onginea  for  miecel* 
lanaoua  purpowea,  of  a  coilective  foroo  of  2,06^  hoiiM -power. 
The  number  of  mm  employed  below  ground  in  rheCharleroI 
basin  was  31,8iM"*,  while  the  number  fimploy«?d  abovo 
ground  w«a  1UJ13.  Tbe  extraotitm  of  coal  otf^ted  during 
the  year  wji*  6,01  J, oOO  tons.  The  wagea  paid  to  workpeople 
amouniwl  to  £2,532,964^  and  the  other  working  expenses 
to  £1,71 1,4^3. 

The  Hone-power  of  the  World.^Dr.  En  gel,  director 
of  the  Prurifian  Statiatical  BunatL,  htM  been  making  eati* 
tiiatea  on  Huub  atatjatical  data  aa  are  avaUablD  of  the  total 
hor!ie-pow*>r  of  slenni  ecginea  in  the  world,  as  eyery  country 
bui  tulembly  oorrrct  riLilroad  atatistica.  Dr.  Engel  thinka 
that  tbe  fuUowiD^  returna  with  reference  to  luoomotivea  ara 
not  far  from  right  i— 

United  StAtea,-     .*     *<     .•  1873  ..  14,223 

Grmt  Britain**     * 1872  ,,  10,93a 

Zollverein        ,- -  1871  ..  5,027 

lluBBiA      1873  .-  *2,a84 

Austria -     .-  1873  ..  2,369 

Hmi^aty..     -<*.....  1869  *,  506 

Franre ,.     ..  1869  ,,  4,035 

Eaetlndi U72  .,  1.32S 

Italy ,.     -.  1873  *•  1,172 

Holland 1872  -  ^31 

Belgium  ,.     ,*     ,.     ..     ..  1870  ..  371 

Switzerland 1^68  .-  225 

Egypt       1870  ..  212 

S5^en 1872  ,,  185 

Dennmrk >     ..  18^>>  -  3» 

Norway   ,.     ,.     1871  .,    34 

Total ..     45,467 

It  may  be  aaaumed  that  there  are  alill  four  or  fiipc  thousand 
addilioaal  locomotive*  in  countrjpa  ffom  which  oo  atatiatica 
have  bean  receiTOd,  bo  thut  rouietbing  liko  fifty  thousand 
engines  of  I  bat  desoription,  of  an  awgregato  td  I0j0t)0,000- 
hofae  power,  are  now  in  uae.  Br.  Engel  estimates  all  tho 
engines  in  use,  locouotiTe,  marine,  and  stationaryj  al  about 
i4»400,000-horBa  power. 


ISO 
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Merthant  Kftviea,— The  Magdtfhirg  GaoetU  pnbliahes 
Btalif^ticA  phowiDir  tbat^  alithimsfh  \h&  Gernian  naT^  ooEiiiitB 
At  f>reBtiDt  oi  Qtily  twenty* ihree  ir«isel8,  t»[iii  Bi&t«e&  gun- 
boiLta  imd  six  torpedo  boati,  the  mercaatilft  ra*riiifl  rank* 
tmt  toi  thoi«i  of  EDglitndt  America,  aod  FrnnGe.  It  com- 
viiiR  of  219  6t«&di9t^  raf  1G«}»]  78  ton«,  and  263  tnilliifr  fihipii 
of  U43,8lOtoiiB*  The  former  hATe  incfeafteiJ  since  ISG7  bj 
ntarlj  b%  niid  tho  Utter  by  more  than  20  per  cent,  tt  has 
nearly  reftched  the  efretigtli  of  France,  wbicb  hjw  316 
tit«ameri  of  2-JD,27i5  toa*,  and  4,951  wiHug-  Teaft*U  of  yOtt,7U'5 
tnuA,  its  lODDHgfl  bftvini^  tbos  already  eicoed^  tliAt  of  tb« 
Freiioh  tn Ferine.  Etixlaiui  &iid  itn  Dotoniei  hnre  4,343 
tfteameni  of  1,641,000  tons,  and  32,461  ^niliDg  sbipa  of 
5,«573.000  totiis,  vhile  Amorioi  has  S^Si^  isieamara  of 
I.0i8,20j>  tfltiB,  Riid  17,049  willing  ehipa  of  2,14G,5cSd  tone. 
Newt  to  Germ-iny  cocnen  iltnaU  with  185  Bleamers  of  30,(M)0 
tons,  And  3,0k;j  Builitiff  veti-rtiU  uf  771/-?92  tons,  Austria  b!i« 
97  »t^tnnff  of  fi2,005  tonn,  find  2,692  aailiai:  TeaieU  of 
288,170  tfini.  Sw«d©n  ha*  4(K>  steamori  of  22,000  lonp; 
Itiilj,  lis  steamHraof  37,S10  toui,  and  a»  many  M  1M88 
Rftiliog  v«]i3«1sof  1,031,907  tobf;  and  Spain,  151  iteamarii, 
muitly  colaniiit,  of  45*514  toa*»  imd  4,303  Aailmg  akips  of 
didjBti  Kid  A.  The  merchant  i^fkvy  of  Germttny  ia  uintined 
by  90|O0D  aaibra,  ^hils  that  of  France  baa  96^000. 


HOTICES. 


rEOCElBINOS  or  THE  EOciErr. 

Ordekahy  Meetings. 

Wadneaday  Evenings,  at  8  o*dock.  Tlie  f ollow- 
iBg  arrangemente  have  been  made  : — 

Zhm,  27- — "  The  Mer^^a utile  Marine  of  Great  Britain,** 
bj  Oapt  BEnroRD  Pm,  It.N.^M.P* 

Fbb.  3, — *'Tho  Protoction  of  BtttldinifB  and  Shipfl 
fejm  Fir«,  with  Arrangcmpnta  for  the  Ventilfttioa  of 
8bip»|"  br  J.  A,  Colbmajj,  Eaq*j  C.E. 

Fiw.  10,— "The  Sandblast  and  ita  Adaptation  to 
Induatnat  Purpoaea,'*  by  Wjn,  Neivtox,  Esq. 

Feb.  17.— "Description  of  M.  Kastntr'a  New  Musical 
Inatrument,  the  Pyrophonu,*'  by  M.  Dunant.  Tho  jn- 
atrument  will  b©  Gxhibitif*d. 

Fsiu  24.—"  The  Art  of  Elustration  as  ftpptied  to  the 
Printing  Fresa,'*  by  Hehry  Blackm  jin,  Eaq^. 

African  Beotion* 
Tuesday  Evenings,  at  8  o*olock.     Tho  follow- 
ing airangemcnta  have  been  made : — 

JAKuAay  2«.— "  The  Expedition  up  the  Niger  in  the 
imutifnt&r**  by  Oapt.  Ejvowleb,  H,K. 

Friday  Evenings,  at  8o*clock.  The  following 
arrangement B  bave  been  made ; — 

Jaisuauv  22*— Opening  Address,  on  '*  The  Objects  to 
which  Effort  might  Properly  ho  Directed,'*  by  Sir 
George  Ca>d>uell,  D,C.L.»  KXl.BJ, 

FEUEUAkv  12.— *'Tha  P^nibility  of  Adapting  tho 
Eoman  Alphabet  for  the  lADguagea  of  India,**  by 
FttEDBUJCK  BnBW|  Esq. 

Caj^oe  Lectures. 
The    firit    course  of    Cantor    LectuMS    is    on 
"  Alcohol :    Ita  Action    and    its    ITse/*     by  Br, 
B.  W.    EiniAHBfiON,   F.R.S.     Tho  following  are 
the  remtdning  lectures  of  this  oourao : — 

LiGTvas  T.— MosTDAY,  January  2fiTU. 
The  iecondary  action  of  Alcohol  on  vital  functions,— 
Fh]fSieal  deieriomliona  of  Btmcture — general  and  apecial 
— ^mcidmt  to  \\m  txces^ive  uae. 

tiEcnTEE  YI.— MoNiuv,  February  Ist* 

Influence  or    Alcohol  on  the  itorTonfl  organisation, 


with  special  reference  to  the  mental  ph® 
by  ita  uBfl. — Samm^iy. 

Members  are  privileged  to  tntroduee  (w* 
to  each  of  the  Ordinary  and  Sectional  Meel 
the  Society,  and  o/io  friend  to  each  Cantof  Lcci 

ISSITE  OF  MBUBEEB'  TICEET8. 

Tickets    for   the    Afriuan    Section    during 
Ression    1874-5    are    issued    with    tbis  J^m 
Members  have    the  privilege  of    admitting 
friends    to    each     Sectional    Meeting,    and 
tickets  can  bo  filled  in  for  one  or  two  ponwui 
required.     In  no  case  can  more  than  tvro  &k 
he  invited    to    one  lecture.      Tho  date«  flf 
meetings  will  be  duly  aainotinccd  in  the  J&m 
and  members  are  paiticularly  requested  to  fl 
the  dates  when  iisumg  the  tickets^ 


BciEirxiFic  meeuhgb  fob  the  EKstma  Wj 


Mom.  ...f OCIETT  0?  AETSp  Joha-sir^t,  AdelphS.  W^CJ 
^Cantor  LeeturtaJ  Dr.  B  W.  Riji!i»rd*iB,  "AM 
it«  A*itiOii  Mid  %U  Dse."    (Lecture  V*  J 

EfiTid  GtKitpiphiQal  Soekty,  UuiTcnttT  of  1/jb4is, 
lindrton-gArd^ft.  8,W*,  Si  p.m.  Bev,  Br.  MoUli 
**  Tho  Central  lV>da{!«a  of  HadBvaBciir  *' 

Entomciloficalj  13,  Bedfozd-ronf,  W.C*  7  p.aL  k 

Inttitute  of  ActuAriea,  l!^  St.  JAtnet's-sqtiiKL  &W^1 

Mr.  A.  H  Bwley,  oo  "The  Exprosefi  Qf  JiieAfli 

CompEuii^  ;  Hniv  thry  Affert  the  ArttiM,*' 
Medii-oit  l\i  Cthjuidoft-ibMset,  W..  8  pm* 
Ixmdun  Institutfon,  FmBbarT'«rfK*a^  E.C  ,  5 pm, 
gonial  Science  Ai«ocu.tian,  1.  A<3aia-itTeeL  A'Uptii, ' 

8  p.m.    Mr.  Thfjnms  Webeter,  a.C,.  FES.,  od 

siel^eMond  AHonintirjuA  fur  the  Ara{!ndiTkec^t,  Oaj 

dun  c>fi  Kod  luati-uction  in  Lav,  with  @ui{i!«^ 

their  Cn-op«r»lion . " 
TriM.  ...aOCIETT  OF  ABT8>  John-ttrect,  Adrfphi.  W.C»I 

(African  Section.)    Captwn  Knowl«.  K.N..  08 

Exppditioo  up  the  Nigwr  in  the  /wrti/i^aftfr," 
lt07»i  InBtitiition,  Albcmwle-ittrMt,  W-,  S  ] 

Eat  Loakeatt^r,  ua  "The  Fedlgree  «f  tlu  i 

domJ* 
M^dirjil    nxicl    Chirurgical,   &3,    Bctmcn-ctnel,  fH 

Bt»ft,  W.,  S^  p.m. 
Qvil  Enginetn,  Sfi,  Orcftt  Geatf7C'«tr«l,  ' 

8.W.,  a  p.a».    Continued  UiJti*    ' 

Htmctloniif  O&fl  Wocki." 
AnthiCppQloA^oal  fnatitul^  4^  8t.  Kfi^n'i 

8  pm.    Annual  Meet imj . 
Wku.  ...society  of  arts,  Jntm-strwt,  Ad*JpM.  WCl 

CBptAiu  Boflfctrd  Pim,  R.N.^  M^F.,  on  *'!n»il*^ 

Molina  of  Qrcjit  Ttatain/* 
OaolMJcal,  Burhiipton  Huiu9«,  W,,  8  p.m, 
BofalBficJf^ilT  of  Litenatujr*.  4,  Bt.  Hiutia'«-])L 

Hp,m*    Mr.  Perpy  Gardner, an  ''A  Gmk ] 

FouD^l  ftt  Bium  JJavmn,  in  the  Titi*d/'         _ 
ArchaKiIdffica]  AsiiodatiotL,  Si,  Bac1mUe-f!j«etti 
Titruf  ,...Bo^aJ,  Bnfliiigtcin  Houw,  W..  81  p.m. 

AntiqUHTiM^  Borliugton  Hciua«,  W.,  Bi  p.m. 
LondoB  tnstittitiDn,  Ftntbarr-dfriUK,  EC, 7| 
Eo7«J  Inatitmtiaii,  AlbcmnrlB-atrnt,  W.,  A  i 

P,  M.  Dimcun,  on  **  The  Grinder  F^ejtuuaes^ 

Oeo^rtphy," 
FMoaaphic*!  anV,  WOlis'a  Eoom*^  St.  Jb 

6p.nL 
FiiL.,....'Womai'a  Edueal^on Union  (&t  the  Hoc^i  orr 

OF  AfiTi).  S  p.m. 
Ecyal  United  Service  Invtitutitm,  Whit*h*ll-rii4l 

M&jor-(hg3er«l  Bit-  Frederic  J.  Goldniud,  *'JM 

from  Hemt  to  Khiva  *"  I 

CiTil  Jind  Moflmmciil  £:i]F^#cn^  Society,  7,  W* 

chamb^re,  rj  pm.    Mr,  W.  F.  Butbr,  ^'T 

Bivvr«'  I'oUtition  OommiBiQoa.** 
Boyal  iDBtihitiQn,  Albeinarlj&-fitT«t.  W-    S  j 

M«f tin;-    &  p  m.,  f^ofenor  H<alf>j»  on  * 

of  the  r^f^tnt^fl'  £xp«ditian,  and  it*  bcattoffOO 

logical  Plvblema." 
InY«&tani'  Iii£titate,  4,  St.  Mutm^^iiilaaft,  W.C  ,  B| 
Junior  FhHoaophicml  Bodety,  6At  Victortft-ft^Vfltii  I 

T|  p^m.    Mi.  L.  Frnnkhn,  oa  '  *  The  C>QHd«a,  a« 


SAT......Boyil  Inatltiation, 


ion  with  the  Soeif^tr  of  Che  Middle  iLfiK^ 
,  Albemul^-ftiwt,  -  -  - 


J.  T.  Wood,  on  *'  Ttft  DiMOTBT  of  thoTVMilli  SSl 
and  otber  Eeanlti  of  the  Q&f^sawmt  T    '^ 

ToaloS^fk  Teachexi*  AnodAtiofl 
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PE0CESDIVG8    OF    THE    80CIETT. 


FIBB8  AT  SEA. 

The  Comdl  have  decided  to  offer  the  Society's 
Fotbogill  Qold  Medal  for  an  effective  means  of 
otingiushmg  fire  on  board  ship,  and  they  have 
directed  the  Secretary  to  enter  into  comnmnication 
lith  ktding  ship-oivners,  with  the  view  of  enlist- 
ing th«tr  aid  in  this  important  matter. 

nCEIOLOGICAL  IXAIOHATIOHB. 

T\a  Programme  for  the  Alkali  Examination  is 
I  aov  reidy,  and  can  be  had  upon  application  to 
I  ^  Secretary  of  the  Society  of  Arts,  John-street, 
'  Adidphi,  London,  W.C. 


JSmAM   8BCTI0K. 


Tbe  opoiing  meeting  for  this  session  was  held 
on  ¥n^y,  the  22nd  inst.,  imder  the  presidency  of 
Sir  Gboiqs  Campbeix,  D.C.L.,  Z.C.S.I.,  late 
lieatcDint-Govemor  of  Bengal,  who  delivered  the 

folloinng 

OPENING  ADDRESS. 

Ladiis  JL3n>  Gentlemen, — We  have  met  this 
e^voung  to  open  the  Indian  Section  of  this  Society. 
I  IwrB  that  this  Section  is  one  of  very  great 
mportanoe,  and  that  it  may  very  materially 
<fibct  the  interests  of  India.  I  fear  that  I  am  very 
ia«iideotly  prepared  to  do  justice  to  the  subject, 
Wi  I  will  try  my  best  in  a  few  words  to  open  the 
proceedings  of  this  deparment. 

We  Eiighshmen,  or  Britishers,  as  perhaps  I 
KiiM  say,  as  governing  India,  occupy  a  very 
l^coiiv  position.  Our  own  institutions  are  free 
DMtitotJoni,  and  we  rely  very  much  more  on  the 
Bitnpnae  of  the  people  than  on  the  machinery  of 
Gw*riunent.  On  the  other  hand,  we  who  have 
^^  free  institutions  govern  a  country  which  is 
^^i^iuwtfieeinstitutions,  without  the  energies  which 
^RtUy  attend  them,  and  which  is  much  more  in- 
*W  to  depend  on  the  aid  and  support  of  Go- 
i«oment  thiui  are  the  i>eople  of  this  country.  It 
*<««fare  hecomes  extremely  difficult  for  us,  with 
<v  free  ideas  and  free  ways,  to  adapt  ourselves  to 
vegOTormnent  of  the  country  where  the  people 
Jjaci  free,  and  where  we  are  ra^er  bound  to 
^fte  functions  of  an  absolute  Government* 
B^M  tilings  it  is  in  our  power  to  do  well.    We 


may  make  good  laws,  govern  the  country  well, 
and  we  do  many  things  for  the  good  of  the  people ; 
but  in  some  respects  we  are  undoubtedly  deficient. 
We  have  not  a  Gtyvemment  machinery  such  as  is 
necessary  for   many    of   the    material  improive- 
ment3     which     it     is     incumbent     on     us    to 
introduce    into     India,     where    there    is    vast 
room    for    improvements   of    that    kind.    With 
respect  to  agriculture  and   the  arts,  and  other 
material   improvements,    there    is    still    a    vOTy 
great  deal  to  be  done,  but,  as  I  have  said^the 
machinery  for  so  doing  is  much  wanting.    In  Eng- 
land we  rely  for  these  things  on  private  enterprise,, 
and    we  have  not,  and  need   not,  that  ^steat 
of  Government  machinery  which  we  find  in  France- 
and  in  other  countries  where  the  peoi)le  are  so- 
much  more  accustomed  to  rely  on  the  action  of  the 
Government.     In  Prance  there  are  Ministers  of 
Agriculture  and  Commerce,  and  in  other  countries  : 
of  Europe  you  have  the  same  thing  —  a  State 
machinery  accustomed  to  deal  with  the  material 
interests  of  the  people.    In  this  country  we  do  not  - 
possess  such  machinery ;  and  in  India,  although 
we  may  in  many  respects  govern  well,  we  have  ex- 
treme difficulty  in  furnishing  the  means  of  material 
improvement,  engineering  works  only  excepted. 
With  respect  to  such  works  we  have  done  great 
things ;  but  with  respect  to  the  improvement  of 
agriculture,  of  the  arts,  and  of  the  manufactures; 
of  India,  we  have  done  very  little,  while  I  believe 
it  is  incumbent  upon  us  to  do  very  much.    In 
respect  of  legal,  moral,  and  other  improvements, 
the  Government  of  India  has  not  only  very  con- 
sideraole   machinery,    but   it    has    the     aid    of 
other    societies,    such     as    the    Social     Science 
Associations,    and  others  of  various  kinds.    On 
the    other    hand,    in   respect    of    material    im- 
provement,   in    which     we     are    so     deficient^ 
it  has  as  yet  had  very  little  aid,  and  for  that  aid  it. 
must,  I  think,  and  may  look  much  to  this  Society. 
I  myself  have  had  much  practical  experience  of 
the  great  difficulties  to  be  encountered  with  regard 
to  material  improvement  in  India.     I  have  espe- 
cially felt  the  great  want  there  of  improvements 
in  agriculture  and  in  the  arts.    Whilst  it  was  my 
lot  to  administer  a  province  of  the  Indian  Empire, 
I  tried  to  do  what  I  could  to  introduce  improve- 
ments of  that  kind,  but  the  difficulties  I  found  in 
the  way  were  very  great  indeed.  I  foimd  that  when 
I  attempted  to  introduce  the  teaching  of  agricul- 
ture, teaching  the  arts,  or  the  teaching  of  material 
improvements  of  that  kind,  the  difficulty  was  this — 
we  were  unable  to  find  at  hand  persons  who  had  the- 
knowledge  nece^ary  to  teach  the  people  of  India. 
When  I  attempted  to  establish  agricultural  classes' 
as  a  department  of  our  colleges  in  Calcutta,  I  found 
that  in  retdity  we  were  altogether  without  the  men 
who  had  the  necessary  knowledge ;  that  although 
we  might  have  men  who  had  a  knowledge  of 
European  agriculture,  and  men  who  had  a  know- 
ledge of  India,  we  could  not  find  those  two  depart- 
ments of  knowledge  combined ;  we  could  not  find 
men  who  really  had  so  competent  a  knowledge 
both  of  agricultural  science  and  of  Indian  agri- 
culture as  to  supply  the  practical  teaching  required. 
In  fact,  when  you  came  to  practical  work,  it  ap- 
peared that  the  natives  knew  a  sreat  detd  more 
about  their  own  a^culture  than  aid  our  agricul- 
tural professors.     We  have  not  even  now  therefore 
advanced  to  such  a  stage]  as  to  be  competent  to 
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teaok  the  science  of  agriculture  to  the  people  of 
India.  It  is  neoessar j  we  should  first  study  the 
subject  in  order  to  make  us  competent  to  teach, 
aad  ustil  vre  attain  tiiat  knowledge  by  great 
labenr,  and  as  I  hope  by  the  assistance  of  this 
iSoeiety,  we  thall  not  be  able  to  aesist  them  as  we 
onf^  and  as  we  desire.  The  same  experience  on 
a  larger  scale  has  been  felt  by  the  Government  of 
India.  Some  few  years  ago  it  established  a  de- 
partment of  agriculture  and  commerce,  but  I  am 
bound  to  confess  that  up  to  this  time  for  practical 
purposes  that  department  has  been  a  failure.  It 
has  been  found  that  we  had  not  the  means,  nor 
the  knowledge,  nor  the  machinery  necessary;  so 
that  although  that  department  has  nominally 
•existed,  it  has  not  up  to  this  time  been  able  to  in- 
troduce any  considerable  improvements  of  a 
practical  character.  That  beinjif  so,  it  seems  dear 
4hat  there  is  room  for  great  effort  and  great  im- 
provement, and  for  that  improvement  I  think 
'the  Gh>vemmeut  of  India  must  very  much  rely 
/upon  the  aid  of  a  Society  constituted  as  this  Society 
is — a  Society  devoted,  I  think  I  may  say,  to 
material  as  distinguished  from  moral  and  legal 
improvement,  a  Society  which  has  taken  upon 
^itself  to  advance  material  improvement  in  all  its 
branches  of  Arts,  Manufactures,  and  Commerce, 
and  which  has  been  good  enough  to  establish  an 
Indian  Section,  in  the  hope  that  by  its  means  a 
:  great  deal  may  be  done  in  regard  to  the'  progress 
of  India. 

An  immense  field  lies  before  the  Society  in  this 
respect,  and  I  think  it  offers  a  theatre  in  which 
real  improvement  may  be  practically  developed  to 
a  very  great  extent.  We  know  that  in  this  country 
these  are  a  very  large  number  of  practical  men  in- 
^terested  in  India  from  a  commercial  and  industrial 
l^aint  of  view.  On  the  other  hand,  there  are  re- 
sident in  this  country  a  large  numb^  of  men 
thoroughly  experienced  in  Indian  administration ; 
men  possessing  a  great  deal  of  leisure,  a  great 
deal  of  knowledge,  and  a  great  deal  of  practical 
experience  and  influence ;  and  I  believe  that  the 
:^unotion  of  this  Society  is  to  bring  together  these 
«old  Indians,  and  the  commercial  and  industrial  re- 
presentatives of  this  country,  in  order  that  they 
may  work  together  for  the  material  improvement 
of  that  great  country,  which  has  been  committed 
•  to  our  hands,  and  in  which  we  have  so  great  an  in- 
terest. 

India,  as  I  have  said,  is  a  very  great  country, 
and  one  which  has  a  very  great  population.  That 
population  may  be  individually  and  physiccdly 
interior  to  the  European  popidations,  but  it  is  by 
no  means  wanting  in  intelligence,  in  industry,  or 
in  skill.  On  the  contrary,  I  believe  that  it  is 
eminently  fitted  for  improvements  in  the  arts,  in 
manufactures,  in  everything  that  requires  skill  of 
hand  and  steadiness  of  head.  That  population  up 
to  the  present  time  has  not,  I  think,  exceeded  the 
V  capabilities  of  the  country  in  regard^to  the  means 
of  sostenanoe,  for  I  have  not  yet  seen  evidence 
'that  we  have  there  an  excessive  population.  But 
lAhat  population  is  rapidly  increasing ;  it  is  likely 
-that  it  wiU  very  soon,  if  it  does  not  already,  press 
very  narrowly  on  the  means  of  subsistence,  and  it 
is  above  all  things  most  desirable  and  necessary, 
that  in  order  to  support  that  great  popula- 
tion we  should  study  the  means  by  which 
production    may   bo    increased    and    improred. 


We  should  to  the  utmost  of  our  power  develop 
the  material  resources  of  India,  not  only  to 
enable  that  great  and  increasing  population  to 
support  itself,  but  also,  in  the  interests  of  tliis 
coimtry,  to  make  it  possible  for  India  to  pay  for 
the  manufactures  which  it  imports  from  Eneland. 
It  falls  upon  India,  not  only  to  support  itself  and 
to  pay  for  its  great  commerce  with  England,  but 
also  to  remit  to  this  country  what  perhaps  is  not 
properly  called  a  tribute,  but  still  is  a  payment  for 
services  rendered,  which  already  amounts  to  not 
less  than  13  or  14  millions  a  year.  Therefore 
the  produce  of  India  has  not  only  to  snp- 
port  the  people  and  to  pay  for  the  European 
products  which  are  so  largely  imported  uito  that 
country,  but  also  to  remit  this  large  sum  of  money 
every  year  wholly  without  return.  I  need  not 
say  that  it  is  imx>ossible  for  any  country  to  support 
such  a  drain  unless  its  resources  are  very  lar^y 
develojMjd,  and  the  only  hope  of  developing  those 
resources  in  such  a  way  as  to  meet  this  great  and 
increasing  drain  is  by  improving  the  modes  of  pro^ 
duction,  and  the  means  of  bringing  the  increased 
produce  to  market.  I  do  not  think  it  is  necessary 
lor  me  to  impress  upon  you  any  further  the  immense 
importance  of  increasing  and  improving  theindns- 
trial  resources  of  India ;  and  if  my  general  proposi- 
tion be  acceded  to,  I  will  now  go  on  to  mention 
some  of  the  particular  subjects  in  regard  to  whidi 
I  think  improvement  is  especially  to  be  sought  for. 
I  can  by  no  means  attempt  to  exhaust  the  infinite 
number  of  subjects  with  regard  to  which  such  im- 
provement is  desirable,  but  I  will  mention  a  few  of 
the  most  important. 

I  need  not  say  that  agriculture  is  certainly  the 
most  important  of  all,  and  I  will  dwell  for  a  few 
moments  on  the  agriculture  of  India,  and  the 
extent  to  which  there  is  room  for  improvement. 
I  think  I  may  say,  broadly,  that  as  regards  the 
general  system  of  agriculture  in  India,  during  the 
last  100  years  for  which  we  have  been  the 
dominant  rulers  of  a  large  portion  of  the  country, 
what  must  very  forcibly  strike  one  is  this,  that 
during  that  period  there  has  not  been  the  slightest 
improvement  with  regard  to  the  general  system  of 
agriculture.  I  by  no  means  say  that  the  native 
system  is  very  bad ;  on  the  contrary,  I  think  it  is 
tolerable.  Perhf^  100  years  ago  it  was  as  good 
as  the  agriculture  of  this  country ;  but  we  cannot 
doubt  there  must  be  enormous  room  for  improve- 
ment with  regard  to  such  a  simple  system  as  that 
which  has  existed  in  India  for  thousands  of  years. 
We  know  very  well  that  not  only  in  the  course  of 
thousands  or  hundreds  of  years  has  there  been 
a  vast  improvement  in  the  agriculture  of  thi4 
country,  but  we  know  that  in  the  last  100  years 
the  improvement  has  been  absolutely  enonuons; 
It  is  impossible  to  look  back  and  compare  the 
character  of  the  agriculture  of  this  oountiy  of  the 
last  century  with  that  of  the  present  day,  and  not 
to  feel  at  the  time  when  our  powers  in  Indit^ 
first  commenced  how  immensely  our  own  agricul*' 
ture  needed  improvement,  and  how  immense  an 
improv^nent  has  since  taken  place.  But  I  most 
say,  and  I  say  it  with  shame  and  grief,  that  in 
the  pmod  of  100  years,  during  which  there  ha* 
been  so  enormous  an  advance  in  the  affiioniturQ 
of  this  country,  there  has  been  absolute^  no  im- 
provement at  all  in  the  attrioulture  of  India.  We 
have  not  mastered  the  subject ;  no  one  of  iu  has 
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mUy  mBstorod  it  to  iShat  degree  that  we  can  in 
loy  nally  practical  respect  show  the  nativea  how 
tlk^  eta  impfore  their  system.  Is^yit  isaflhame 
to  OS  that  we  have  not  succeeded  in  doing  this,  and 
I  tloDk  we  are  bound  to  stody  the  sobjeot  mtQ  we 
can  do  something  in  this  way.  It  is  quite 
deir  to  mj  nxind  that  although  the  natives 
ire  mfficieiitlY  indastzioas,  and  snffifafliitly 
lUM  in  their  own  small  way,  there 
fflut  be  taannons  room  for  improyement. 
for  instiBoe,  wkh  regavd  to  a  system  of  manniing, 
•  lysteni  of  green  orops,  a  system  of  providing 
food  lor  cati&,  and  through  cattle,  of  moreasing 
fhssT  resources  in  the  way  of  manure ;  and  it  is 
qntk  dear  also  that  the  breed  of  cattle  maybe  im- 
iDmaAf  improved.  So  far  from  their  cattle  im- 
mm^  it  is  unfortunately  the  laot  that  they  are 
detniaratizig,  not  perhaps  direeUy  thoough  our 
iailt,  hot  because  of  the  increase  of  population 
iniyieiDoreaaeofcaltivation;  the  natanl  aonount 
of  fsriffe  and  the  natural  grazing  gn>unds  are 
fianutted,  and  no  artificial  food  being  supplied, 
tk  Mttle  become  less  and  less  fully  fed ;  th^ 
hmmt  thinner  amd  weaker,  and  are  notooioudy 
dflterioratiag  before  our  eyes.  I  say  we  are  bound 
to  mike  the  most  persistent  efforts  to  improve  the 
iDode  of  agrioultupe  and  the  breed  ef  cattle,  mad 
faoiS^  to  develope  aU  the  various  departments 
■to  which  a^^riottltiire  necessarily  branclies  out. 

hi  oomieotion  with  this  subject  I  may  dwdl  for 
a  lew  moments  on  one  very  impoctaot  question,  to 
^^  great  attention  has  been  paid  in  tiiis 
onialiy,  and  with  regard  to  whidi  p;reat  interest 
a  odted,  namely,  the  system  of  irrigation.  You 
m  jKobahly  well  aware  that  the  Government  of 
la^ahbough  they  have  not  succeeded  in  im- 
pnriag  the  general  modes  of  agricultnre,  have  yet 
^KftMibQ  great  works  of  irrigation,  in  the  hope 
^  Vy  ^  means  the  production  of  the  counlxy 
^oqU  benry  largely  increased,  and  to  some  ex- 
Mit bai  been  increased.  At  the  same  lime  I  do 
mi  Haalk  we  have  sufficiently  studied  this  suluect, 
or  that  ve  sufficiently  understand  it,  and  i  do 
b4  tfamk  we  have  as  yet  found  the  means  of 
spenfiog  our  money  on  irrigation  to  the  beat  ad- 
vuitage,  or  to  distinguish  oetween  those  schemes 
*^  are  really  Kkdy  to  prove  suocessful, 
™  those  with  regard  to  which  there  are 
^''^^Ities  which  stand  in  the  way  of  financial 


f^^'c^iB*  It  seems  to  be  generally  assumed  that 
m  India  yoa  have  only  to  supply  water,  and  the 
w«tt  wul  be  a  great  increase  of  crops.  That  is 
^doabtedly  the  oase  with  regard  to  some  parts 
^|>^  eountry,  which  are  almost  rainless,  because 
»«re  are  some  parts  where  nature  has  refused  the 
J^tal  supply  of  rain,  but  which  are  capable  of 
^^  waimd  by  rivers  from  sources  where  the 
{^«U  if  abundiwit.  With  regard  to  these  rain- 
**  owmtries,  there  can  be  no  doubt  that  the 
T^ki  of  irrigation  are  enormously  beneficial,  and 
*«t  thqr  really  have  been  a  peat  success.  But 
m  Indte  is  not  a  countnr  which  is  usually  rain- 
**.  These  comparatively  rainless  tracts  are  not 
^  extensive  as  compared  to  the  whole  country, 
•«^ere  are  very  much  larger  tracts,  sustaining 
^^BoHdj  greater  populations,  where  ^e  rainfall 
^  ^^  oonsiderabAe ;  where  a  failure  of  rain  is 
^  ocoaaioQal,  and  where  the  du:ect  success  of 
^"*«>*ian  works  is  neither  so  immediate  nor  so 
^*rtia.   The  great  difficulty  with  regard  to  those 


irrigation  works  in  countries  where  the  x»ii|fa]]i  is  3 
not  usually  deficient,  and  where  the  oscms  do»  npt 
usually  f^,  seems  to  me  to  be  this — ^th^it  i»^very 
doubtful  whether  a  supply  of  water  ak>ne  is^  suffi- 
cient, unless  you  supply  ai  the  same  tim^  manure 
by  which  the  water  may  be  utilised.  Ton  are 
aware  that  with  regard  to  all  agriculture  there  are 
some  kinds  of  apj^cation  to  the  soil  which  stimu- 
late but  at  the  same  time  exhaust  it.  It  may  be 
that  in  a  country  which  has  hitherto,  by  the  nelp 
of  the  natural  rains,  supplied  moderate  crops, 
the  soil  will  heax  those  moderate  crops  without 
a  supply  of  manure  greater  than  what  the  native 
system  usually  afibrds;  it  may  be  that  you  get 
from  year  to  year,  upon  an  average,a  moderate  re- 
turn, and  that  if  you  apply  water  you  may  get 
for  a  year  or  two  a  larger  return ;  Uut  if  you  djo 
not  at  the  same  time  supply  manure  you  may  ex- 
haust the  soil,  and  you  may  find,  as  many  men  of 
considerable  practical  experience  si^y  has  been  found 
in  some  of  these  irrigation  districts,  that  by  irriga- 
turn  you  have  exhausted  the  soil,  and  taken  a  fsnaL: 
deal  out  of  it  which  you  have  not  returned  to  it, 
and  therefore  you  have  not  obtained  that  benefit 
yon  hoped  to  obtain.  This  and  other  questions 
comaeoted  with  irrigation  it  is  necessary  io  study 
well  before  jon  can  apply  to  full  advantage  the 
imruense  capital  which  tnese  irrigation  woi£s  afe- 
quire.  Then  there  are  the  whole  questiona  ofi 
drainage  sanitation  connected  with  these  iurigation  •. 
works,  and  these  have  as  yet  not  bean  apffigantly  • 
studied.  I  think  it  is  necessary  that  these  questions  - 
should  be  very  fully  studied,  and  when  we  under- 
stand them,  we  should  combine  with  irrigation  a 
^stem  of  improved  agriculture ;  and  then  only  will 
the  great  benefit  whidi  may  be  expected  from  theae 
wor&  be  fuUy  obtained. 

So  much  as  regards  the  general  question  of  i^gri- 
culture  in  India,  but  then  I  may  say  there  are 
questions  with  regard  to  the  special  cultivation  of  • 
particular  crops,  m  some  of  which  we  have  already 
attained  considerable  improvement,  but  ul  others,. - 
I  think,  there  is  room  for  considesable  improve- 
ment still.     When  I  look  at  this  question  in  a 
practical   point   of  view,   putting  ande  for  the 
present   the   now  agricultures   which   we   have- 
introduced    into    the    hill    climates,    to   which 
the  natives  are  not  yet  accustomed,  and  confining  : 
our  attention  for  the  present  to  the  old  cultsvated 
plains  of  India,  I  find  that  almost  the  only  article  r 
m  respect  to  which  we  have  attained  by  EuropcAn^ 
methods  a  considerable  improvement  in  indigo- 
There  is  a  very  large  European  industry  in  indigo,, 
and  the  cultivation  of  it  nas  certainly  been  very 
much  improved ;  but  so  far  as  I  know,  it  is  the* 
only  article  of  cultivation  in  the  ordinuiry  lands 
in  respect  of  which  any  great  improvement  hae 
been  achieved  by  European  enterprise.     The  only 
new  crop  which  has  been  introduced  in  a  general 
way    throughout    India    is    the  potato,    but    it 
is    not    more   than    an  additional    vegetable — 
it  is  not   an   ordinary  ^rtiole  of   food,  and  we 
have  not  yet  succeeded  in  adding  much  to  the 
food  of   the  people  by  its  introduction.     Then, 
there  is  opium.    The  opium  cultivation  in  Bengal 
is  under  the  superintendence  of  the  Government,, 
and  no  doubt  we  have  succeeded  in  produdng  a 
vexy  large  supply,  though  with  what  uhiuate 
results  is  a  very  difficult  and  di^jputed  question. 
The  native  grown  opium  in  Malwa,  however,  is  as 
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good  AS  the  Oovemmimt  grown  opium  in  Bengal, 
^  mud,  I  tliinlc,  wo  can  hardly  say  that  the  efforts  of 
Goviininioiit  have  greatly  improved  the  cultiva- 
tion of  this  particular  produce. 

Then  I  come  to  tliD  gnjat  staple^  cotton.  We 
know  that  immenae  eflforts  have  been  made  to  im- 
prove the  cotton  cultivation  of  India,  and  it  has 
sometimes  heen  supposed  that  great  snccess  hi*« 
attended  our  efforts,  I  am  quite  aware  that  with 
,  regard  to  tho  preparation  for  the  market,  with 
r^jgwrd  to  the  pieking-  and  the  mode  in  wMch 
the  cotton  is  brought  to  tliis  country^  very  con- 
siderable improvetnentfl  have  been  effected.  But, 
speaking  from  my  own  personal  observation.  1 
iii»^  Bay  that  J  as  a  niles  almost  without  excq;jtion, 
-WB  have  not  sueeeeded  up  to  thia  time  in  improv- 
ing the  cultivation  of  cotton  in  India ;  and  that 
that  ia  a  problem  whic::!i  f^till  remaitis  for  us  to 
solve*  We  have  great  cotton-fields  in  Indisj  we 
have  a  veiy  large  quantity  of  cotton,  but  the 
cultivation  ia  of  an  inferior  kind,  and  I  think  our 
'  efforts  fihotdd  not  be  relaxed  until  we  succeed  in 
producing  a  superior  article,  a  cotton  bringing  a 
price  something  to  bo  compared  with  Egyptian 
aud  American  cotton*  Up  to  this  time,  throufi:hout 
the  whole  of  India^  with  the  exception  of  one  or 
two  districts  of  Bombay,  in  which  «ome  improve- 
ment has  been  effected,  the  cotton  is  cultivated 
under  the  old  native  fashion,  and  we  have  not 
achieved  any  improvement  whatever.      We  must 


euooeed  in  so  improving  the  cidtivation  as  to  pro 
duo©  a  much  more  valuable  and  thoroughly  mer- 
chantable article. 

With  respect  to  the  other  and  coaarfler  fibres  ^  you 
are  probably  aware  that   ' 


well  known  there,  in  order  to  obtain  a  fibre  frc 
the  stem  we  have  gone,  not  to  those  parts  o!  lui 
which  are  most  fit  to  produce  long  fihrvi,  hil 
the  driest  countries,  that  is  to  say^  the  Fnn|ftt 
My  view  would  be  that  if  we  are  ever  to  pmi 
good  flax  in  India  we  must  go,  not  to  the  oiy.I 
to  the  moist  districts,  where  we  may  expect  tobl 
long  stems  and  long  staples,  and  where  we  m«f 
much  more  than  we  have  yctt  done.  1  by  no  ma 
despjiir  of  producing  very  great  improveniisiit 
regard  to  the  cultivation  of  flax  in  India,  smI 
that  thf^  plant  iseultiviitod  tkrcughout  thelenj 
and  hroadth  of  the  land,  and  it  is  only  n^^otm 
that  we  ihotild  so  improve  the  nati^^e  agricult 
an  to  produce  a  stem  ii feted  for  fibre,  and  not  Ofl 
for  the  seed  which  at  present  is  very  lai| 
produced. 

To  silk  a  great  deal  of  attention  has  hem  p 
and  I  think  this  Bociety  has  itself  paid  m 
attention  to  it ;  but  little  has  been  effected, 
the  sOk  produce  of  India  is  not  at  preset,  I J 
an  increasing  produce.  I  believe  very  niU4lll 
mains  to  be  done  if  we  are  to  develops  it,  1 
rcspt^ct  to  sugar  we  have  also  not  he^  very 
cessful.  There  is  only  one  more  artide  to  whi 
will  specially  allude^  to  which,  I  think,  attuu 
has  not  been  sufficiently  paid,  and  with  resp^O 
which,  I  believe,  that  a  great  improvement  H 
great  commercial  development  is  possible, 
allude  to  tobacco.     The  production  of  tob«o0 


not,  therefore,  relax  in  our  efforts  until  we  really   India  ia  enormous,  and  I  believe  that  thi 


material     in    India     is     in     many    i^arts 
good.      Within  the  last  few  years  I  undflil 
that  an  ejtport  to  Europe  hm  been  establil 
and  it  has  been   found  that  it  is  by  no  i 


the  production  of  jute  has  1  bad  tobacco.  But  the  natives  of  India  are  veifi 
hat  the  commerce  in  jute  cient  in  respect  to  the  manufacture  of  this  tfll) 


very  largely  iiicreaned,  that  the  commerce  in  jute 
is  largely  increased,  and  that  it  is  now  one  of 
the  great  staples.  StiJh  that  increase  haa  been 
obtained  siolely  by  commercial  means,  and  not  by 
agricultural  mean^.  The  ordinary  jute  is  cultivated 
entirely  by  the  natives,  after  their  own  fashion, 
and  by  their  own  pffirrta,  and  we  have  done  nothing 
to  improve  it.  And  although  probably  the  jut© 
production  is  bo  good  tliat  it  is  not  very  neoessaiy 
for  us  to  do  anything  in  this  respect,  still  I  am 
much  impress<^l  with  the  idea  that  there  are 
VBTj  many  others  of  the  fibres  of  India  which 
might  be  very  materially  imi>roved,  and  broiight 
to  this  coimtry  in  large  quantities  with  great 
advantage.  The  fact  is,  India  is  a  great  pro- 
ducing country.  She  has  a  great  variety  of  hemps 
and  fibres  of  different  kinds  ;  but  up  to  this  time  I 
think  I  may  say  that  the  only  great  artiole  of 
commerce  is  jutf* ;  and  the  other  hemps  and  fibres 
aje  still  mainly  consumed  in  India,  and  not  brought 
to  this  country.  But  I  think,  considering  how  very 
suitable  India  is  to  the  production  of  fibres,  and 
what  an  immenai^  mass  of  hemps  of  various  kinds 
are  grown  and  used  there,  we  ought  so  to  improve 
and  develop  that  production  as  to  be  able  to  im- 
Xx>rt  into  this  country  very  uiany  of  the  finer,  better, 
and  stronger  fibres  besides  jute. 

Bheea  we  are  making  great  attempts  to  improve, 
but  the  hemps  we  have  not  yet  suee*»edod  in  im- 
proving in  any  degree,  and  we  have  not  yet  made 
them  an  article  of  comineree  with  this  country. 
Efforta  have  been  made  to  raise  flax  ia  India,  but 
what  seems  to  me  very  unfortunate  is  this,  that 
while  the  :flax  plant,  lor  the  sake  of  its  seed,  is  very 


respect  1 
not  knowing  how  to  properly  prepare  it  for  luai 
or  for  the  uses  to  which  it  is  applied.  But  th 
only  because  they  have  nevcT  been  taught  btf 
prepare  it.  They  are  extremely  skilful  with  1 
fingers,  and  I  have  no  doubt  that  if  "  ' 
were  sufliciently  attended  to  the  nati . 
as  competent  to  prepare  cigars  and  clu  : 
people  of  Cuba,  Manilla,  Burmah,  oi  li  " 
country,  I  observed  only  this  monuu;;  *u 
l>aper  that  the  price  of  American  t^jbacco  hfls 
much  gone  up ;  the  supply  seems  to  h^  at  prt 
si>mewhat  short,  and  I  think,  considcrini 
immense  production  of  tobacco  which  «& 
exists  in  India,  the  great  varieties  of  soil 
climate  in  respect  of  whieh  toba<:co  may  ho 
duced  there,  that  it  is  well  worth  the  uttai 
of  all  interested  in  the  material  im}jroven5« 
India,  and  of  this  article  in  particular,  whethea 
mnch  may  not  be  made  botn  of  the  cultivatioi 
the  manufacture  of  tobacco  in  India, 

I  have  hitherto  dealt  with  the  agriculttl 
the  cidtivated  parts  of  India,  the  modes  of  % 
agriculture,  and  the  introduction  of  impj 
staples  amongst  the  natives.  I  will  nowadv< 
a  different  branch  of  my  subjecti  viz.,  the  cii 
tion  of  the  waste  lands  of  India  and  of  the  b| 
c^iltivations  which  have  been  introducecl 
Europeans  in  those  waste  lands  which  hav< 
been  occupied  by  the  natives  on  acooimt  OJ 
culiarities  of  soil  and  cliniate.  You  aro 
aware  that  the  wttste  land  question  Kia  1 
deal  fought  over  in  India,  and  th©  " 
has  been  accused  of  an  indispoeitiioii  to  i 


Iaropeai«niei|irise,  bjnotgnntingio  «nieiprismg 
■amdy  to  onlthrato  them,  those  laaods  wmdi  are 
JTBg  bonen  tmd  waste,  and  nselesstotiie  Govenn 
I  hare  takea  a  greatt  deal  of  interest  in  that 
and  I  am  prepared  to  say  that  in  my 
▼iew,  the  GoTerament  is  not  open  to 
fleasore  of  this  kind.  It  seems  to  me  that  the 
QovsnBDcnt  has  to  look  two  ways.  Fint,  to  the 
fvntoal  interests  of  the  country ;  and  secondly,  to 
tk  dsfelopment  of  these  waste  lands,  under  the 
lot  ifstsm.  Now,  I  think  it  is  not  good  for  the 
f^an  prosperity  of  the  oonntry  that  the  Gbvem- 
neni,  in  oraer  to  develop  these  lands,  should  rush 
to  the  extreme  of  giving  them  away  recklessly  to 
hodjobbors,  in  a  land  jobbing  fashion.  I  haye 
Always  thought  that  people  do  not  appreciate  a 
thing  that  they  get  absolutely  for  nothing,  and 
that  if  yon  make  the  acquisition  of  these 
luid«  too  easy  they  will  be  sure  to  fall  into  the 
haada  of  land  jobbers.  On  the  other  hand,  I  feel 
^v<e  ve  bound  to  protect  the  revenue  of  India, 
I  sad  not  sacrifice  our  land  revenue ;  but  I  feel 
aim  that  the  land  revenue  derived  from 
;  time  remote  hill  tracts  is  very  small,  and  the 
mterial  improvement  to  be  derived  from  their  de- 
^*QlopBieot  hy  introducing  Europeans  is  so  great, 
that  ire  ought  not  to  stand  in  the  way  of  making 
thote  lands  available  to  bona  fide  men  who  really 
porpose  to  develop  them.  That  is  the  system 
vhuih  has  been  iollowsd  in  the  colonies  with  sue- 
c«M,  and  tbat  is  the  Systran  which  we  are  attempt- 
iiff  to  follow  in  India.  That  is  to  say,  we 
vm  Bot  give  away  these  lands  to  any  man 
vho  ehooses  to  say,  '*  I  am  going  to  cultivate 
thonaands  of  acres,"  without  any  guarantee  that 
^  w^  oaltivate  them.  But  if  any  approved  man 
c^hooaet  to  bring  the  money  in  ms  hand,  and  to 
pay  down,  say,  10s.  per  acre^  we  are  willing  to 
give  him  laxid,  and  to  give  him  the  utmost 
^Mihly  for  cultivating  it.  Waste  lands  have  been 
**>hi»ai«i  ksgely  on  these  terms,  and  we  hope 
they  wjD  he  stOl  more  largely  taken  up  in  the 

I  hsvs  not  had  much  to  do  with  the  cultivation 
^  oAe,  but  my  i>articular  attention  has  been 
'^'tnMtsd  to  the  great  tea  cultivation  which  now 
^B^  in  saveral  d£triots  of  Bengal.  I  have  per- 
■■ttUy  iuspected  many  of  the  tea  plantations,  and 
Isa  quite  sailisfied  that,  after  many  ups  and  downs, 
t^  taa  coltivation  has  now  reached  a  safe  and 
^nd  position,  and  that  it  is  now  likely  to  be  very 
lirg^  developed,  to  the  great  benefit  of  the  enter- 
IMng  man  who  have  achieved  tbat  success,  and 
to  fte  great  benefit  both  of  India  and  of  this 
^ntry.  I  tiiink  that  the  tea  cultivation  of  India 
^  talna  deep  root,  tiiat  itwill  continue  to  xnorease, 
■d  those  is  no  fear  now  that  it  will  fail.  The  one 
DBit  difBoolty  with  regard  to  it  has  been  the 
"fcop  qosstion,  as  you  are  probably  aware,  but  I 
■Dps  thai  day  by  day  this  dmoulty  will  diminish. 
ve  wsre  veiT  great  difBcoHies  in  the  first  in- 
*>nee.  It  is  undoubtedly  the  case  that  when  coolies 
^Meostomed  to  the  climates  of  these  remote  dis- 
2>^  snitabfe  for  tea  cultivation  were  first  taken 
vei^rsat  hardships  were  endured  bythem;  there 
^griat  mortality,  and  it  was  absolutdyneoessary 
*>t  Qovemment  ^louM  intervene  to  |a<^teot  its 
"^eets  from  treatment  which  involved  a  mor- 
^*%  revoltiiig  to  humanify.  But  I  can  say 
^^  ^vith  S86&oti0n  that  these  difioulties  have 


to  a  very  great  extent  been  oveoKxmie,  lor  in 
a  great  majority  of  tea-producing  districts  ti[ie 
copies  em|uoyed  are  now  very  tolerably  healthy. 
The  great  difficulty  now  is  with  regard  to  the  means 
of  ooinmunication.  It  still  happens  that  the 
best  tea-producing  district  in  fiidia,  the  great 
valley  of  Assam,  is  separated  from  India  by 
a  long  voyage,  and  by  a  very  difBcult  country, 
through  which  there  are  very  deficient  means  of 
communication ;  and  up  to  this  time  it  is  unlortu- 
nately  the  case  that  the  transport  of  coolies  ixtrnt 
the. populous  districts  to  the  t^distriots  of  Assam 
has  oeen  attended  with  great  risks,  aaid  occasionally 
with  great  mortality.  The  reason  is,  the  voyage 
is  so  long  and  tiifficurt,  that  the  cooHeis  are  neces- 
sarily crowded  together  in  the  steamers,  and  they 
have  at  times  suffered  much  in  consequence,  pass- 
ing through  countries  which  are  the  very  hotbeds 
of  cholera  and  other  diseases.  While  I  adminis- 
tered the  government  in  India  my  attention  was 
very  much  devoted  to  these  subjects,  and  to  the 
means  of  facilitating  conununication  between 
the  populous  parts  of  India  and  those  which  re- 
quired popxdating.  My  view  wets,  that  if  we 
could  establish  easy  communication  between  the 
populous  districts  of  Western  Bengal  and  the 
district  of  Assam  in  the  east,  that  the  mortality 
and  the  difficulties  attending  the  progress  of  the 
coolies  would  be  overcome ;  that  you  would  have  a 
very  large  population,  which  would  be  quite  read^ 
to  go  to  the  tea  districts,  those  risks  having  been 
diminished ;  and  that  the  tea  districts  would  be  very 
largely  developed,  at  the  same  time  th^  those  coun- 
tries that  are  threatened  to  be  over-Mpulated  would 
be  relieved  from  their  surplus  inhabitants.  A  good 
deal  has  been  done  in  this  direction.  We  have  ^en 
advantage  of  the  late  famine  to  employ  the  people 
very  largely  in  making  roads,  which  lead  from  these 
populous  d^triots  to  the  unpopulousxK)rtion  of  the 
country.  The  Gk>vemment  are  now  establishing  a 
line  of  steam  communication  which,  I  hope>  will 
lead  to  great  improvement ;  and  I  hope  it  is  stall 
possiUe,  we  may  see  railwa3rs  developed  in  that 
direction.  Already  a  railway  has  been  undertaken 
through  Northern  Bengal,  which  leads  a  consider- 
able distance  towards  Eastern  Bengal  and  Assam.. 
I  hope  such  a  railway  may  be  achieved,  that  the- 
roads  which  are  now  being  made  will  have  even- 
tually rails  laid  on  them,  and  that  the  tea  industry 
may  be  very  greatly  developed.  Then  there  is  a 
cultivation  which  has  been  undertaken  by  Gk)^eRi- 
ment,  and  by  a  few  enterprising  men,  in  tiie  hBl 
countries,  from  which  great  benefit  may  be  anti- 
cipated. I  allude  to  "uie  cnltivartion  of  the  Cin- 
chona plant,  which  yields  quinine.  I  need  Bot 
tell  you  that  the  great  scourge  of  India  is  fever ; 
cholera  may  carry  off  thousands,  bot  fever  catriea 
off  tens  of  thousands,  and  the  one  motoiao  whMh 
^e  natives  above  all  appreciate  is  <«uiiiine.  Yon 
are  also  aware  that  the  producticti  of  qMiins  is  at 
present  limited  to  very  distant  and  PtSMHtin  parts  of 
the  worid,  in  Sooth  America,  that  it  is  a  ^wy 
expensive  medicine,  and  so  not  within  the 
reach  of  the  great  milMons  of  India.  It  wfll 
be  an  enormous  benefit  if  we  saseeed  in 
making  that  swltivation  so  ooBMBton  <m  Hiose 
Himalayan  hill  aides,  now  unproductive,  that  ^ke 
people  of  India  may  be  supplied  at  a  cheap  rate 
with  this  most  valuable  medidne.  do  te  we  kave 
suoceeded  to  a  great  extent  in  expcrimsntal  oahi- 


Tail  OB,  ThouaaiidB  of  acres,  both  in  tho  Hima- 
Ifitjan  and  XoiLg^liciTy  Mils,  are  kow  plaited  out 
with  the  ciaehona  tree.  They  hmve  obtained  a 
confliii^rAble  aize,  and  have  bogiin  to  yield  barkt 
and  there  seemji  to  bo  ^ood  reason  to  hope  that  if 
thi»  lubject  ia  studied  scientificallj  and  practically, 
the  cultivation  maybe  attended  with  complf^te  sue* 
oes8.  Then  tliere  ia  another  i^ultivation  whiah  has 
not  yet  been  systematicHlly  attempted,  but  in  whicjh 
I  think  a  great  deal  may  be  done  in  the  At-  Eastern 
diBtricts,  and  on  the  wanu  hill -sides  and  bottoms, 
now  o<ji?upied  by  jungle,  I  mean  the  cultivation  of 
the  india-rubber  tree.  Up  U}  this  time  an  im- 
portant !ind  iictire  eommerce  has  been  carried  on 
in  ijidia- rubber  on  the  Eastern  frt^ntier,  but  it  is 
confined  entirely  to  coimnerca  with  the  wild  tribes 
who  brill ^  down  the  india-rabber  from  the  tttfts 
in  the  juug-le ;  and  the  more  wo  have  entered  into 
the  Bubj*5<,^t  th(j  more  we  behove  that  the  r©»alt  of 
that  commeiTce  is  to  destroy  the  trees,  and,  iu  faat, 
to  kill  the  gooso  which  laya  the  g-olden  egga ;  thus 
destroying  the  sources  of  production.  Wo  find  that 
those  -v^^ld  tribes  use  the  trees  iu  a  very  reckless 
mauuer,  that  the  finest  trees  are  destroyed  for  the 
eafee  of  vejy  little  indift-rubber,  and  there  is  every 
probahility  of  the  supply  being  aoon  dried  up»  On 
the  other  hand,  if  the  trees  are  attonded  to  aud 
cultivated,  it  is  a  verj^  rapidly- growing  tree,  and 
one  which,  hy  little  cultivation  and  attention^  may 
be  made  to  reproduce  itself  in  a  very  short  time  :  so 
that  if  these  trees  were  once  brought  within  mmi- 
tifie  m!inag<imentj  there  is  every  reason  to  believe 
that  within  a  very  moderate  compaas  we  might 
have  foreata  of  them,  which  would  produce  a  large 
supply  of  this  very  important  article,  and  thus,  too, 
lead  to  ft  groat  development  of  the  productive  re- 
sources of  India. 

Not  only  with  respect  to  these  trees,  but  in 
Inspect  of  other  treea  and  other  productions  of 
those  lull  8loj>es  now  barren  and  abounding  m 
jungle  which  ia  useless,  I  lielieve  great  improve- 
ments may  be  made«  There  are  thousands  of 
square  miles  of  country  which  abound  in  jungle, 
where  tiid  vegetation  ia  enormous,  where  the 
powers  of  nature  are  very  great,  but  whtire  the 
produce  is  uaeleas,  and  it  is  for  us  to  aupply»  by 
ekm  and  by  scientific  arboriculture,  useful  produce 
in  its  place,  I  have  often  thought  that  in  the 
Himalayas  of  Eastern  Bengal  where  chestnut 
trees  now  useless  a«  regard?s  producing  food  for 
the  peoi >le  are  naturally  abundant,  they  might  very 
well  be  superseded  by  forests  of  edible  chestnuts. 
Aguin  in  many  parts  of  the  waste  Himahiyan 
^vj5l0TB,  where  we  have  now  much  useless  scrubby 
jungle,  we  might  have  forests  of  olives  and  other 
treea  of  that  kind,  and  we  might  substitute  for  the 
very  poor  peach,  apricot,  and  pear  treea  which 
grow  there ^  others  of  a  better  tond.  Indeed,  as 
regards  the  scimioe  of  arhoricoltm-e  generally  in 
India  there  is  a  vaet  field  for  improvement. 

Then,  going  beyond  the  vegetable  produce,  I  will 
touch  very  briefly  upon  the  subject  of  minerals. 
India  ia  certainly  a  country  not  so  well  supplied 
with  minerals  as  it  is  with  vegetahles,  and  they 
are  not  relatively  so  important »  I  wOl  not  att-empt 
to  touch  on  every  metal  found  in  India,  but  wIU 
confine  myself  to  the  one  great  metal ^  iron.  There 
csannot  be  tha  least  doubt  that  the  iron-field  a  of 
India  are  enormous  [  that  there  are  tracts  of 
oountrj  which  are  one  muss  of  ipTon,  and  thtre 


LB  a  vaat  amount  of  iron  of  an  etoelknt  qu« 
which  yet  remains  to  be  developed.  Some  n 
portion  has  been  developed,  but  the  irjn  tufiis 
has  not  yet  been  very  succesefuL  But  in  m 
parts  of  the  countiy  where  theire  is  ifon  thm 
also  large  quantities  of  coal.  The  oo&l  it  not 
the  very  best  quality,  but  still  it  is  tolerable,  i 
1  cannot  believe  that  in  these  days  when  J 
ha«  become  dear,  and  when  the  demajid  fa 
has  become  so  great,  that  it  is  not  jiOsM 
can  be  developed  with  very  gn^at  advanttigft 
am  t(dd  that  some  enterprising  men  in 
country  are  now  attemptiug  to  dVv, ' 
dustry,  and  I  hope  this  Socio ty  wili  i 

utmost  aid,  that  we  really  shall  attain 
considenible  production  of  iron  before  very 

Then  with  regai^  to  manufactures,     Tf 
factnres  of  India  do  not  now  hold  thi 
which  they  once  did.     Tho  native  mai 
have  very  much  declined,  and  the  native 
do  not  think  have   been    improved,  but  n 
spoiled,  by  the  introduction  of  baetiird  Euro) 
modes,  which  have  to  some  extent  interfetedi 
the  native  art,   which   was  pre-eraiut^nt  ia 
Cashmere  shawls,  and  tliingi  of  that  kind*   1 
the  old  native  manufactures  have  declinftdiH 
it  is  our  bounden  duty  to  do  what  we  can  to  ft 
duoe  new  and  better  arts  and  modes,  jisd  fi 
Ti*sijmit  there  is  an  immense  field  for  ont 
The  natives  are  ujost  apt,  and  there  iJi  a  li 
for  introducing  industrial  arts,  of  which 
as  yet  very  little  availed  ourselvea.    I  do 
that,  up  to  this  time,  we  have  succeeded  JA 
our  duty  by  tho  natives  of   India  in  tmw 
teaching   them    tho    common    arte    which 
been      so     much      developed      in     Enrom 
late  years,     I  have  already   detain 
long,"^  and    it   would    be   impossible 
pnmuerftte  a  tithe  of  tho  many  subjects  lO  m 
of  which,  I  think,  these  intelligent  and  skilful 
may  be  taught  to  use  for  popular  puq>i>»e«  i 
of  our  Eurox)eau  arts.     I  would  only  iii^tiujctO 
the  art  of  pottery*     There  ia  nothing  in 
which    there   is   such    an  enormous  ci 
amongst  the  natives.     They  use  e*4rth<?n 
all  sorts  and  kinds.     Their  shapes  are  very 


but  their  material  ia,  up  to  the  present 
fwimoua  ;  in  fact,  nothing  can  bo  wo«e 
material  of  which  their  pottery  h  made, 


1 


Wiimot  understand  why  it  should  not  he  very  fl 
poKsihle  to  improve  that  mattirial,  or  why  wei4 
not  introduce  the  arts  by  which  common  piyH 
maiio  in  this  coimtry,  and  thus  effect  a  veiy^ 
improvement  in  the  comforts  and  every-daya 
the  people  of  India.  But  in  respect  to  the  taU 
in  respect  to  agriculture  we  have  not  yet  su^ 
in  adapting  ourselves  to  the  ways  and  fiwihlQl 
the  natives  of  the  country.  We  find  thttt  w« 
almost  more  difficulty  with  regard  to  indai 
schools  than  we  have  with  regard  to  ag^CMl 
We  have  not  ejiamiiied  as  we  should  thtt  m 
and  taska,  and  habits  of  the  natives,  W<*  I 
teach  ourselves  before  we  can  teaoh  them,  M 
think  it  is  possible,  by  the  aid  of  thia  8f>ci^^ 
an  immense  deal  may  be  done  in  the  way  wj 
raunicating  to  the  natives  of  Indi^  rttin^mi 
every- day     art-s.       I     do     hope     il  "^ 

deal    will     be     done     in     thiit    tl\ 
that    the    attention    of    this 
espociaUy  directed  to  that  end. 
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b^  not  done  much  in  the  way  of  introducing 

tbp  smftll  arts,  ahd  while  the   Government  has 

not  done  much  in  the  way  of  introducing  great 

arts,  I  think  it  is  undoubtedly  the  fact  that  of 

kta  years  pnrate  enterprise  has  succeeded  in  in- 

trodocmg  arts  on  a  great  scale,  by  which  I  mean 

peti  manufactories  by  which  cotton  and  jute  are 

ipim  and  woven  on  a  large  scale.    There  are  now 

great  manufactories    in    Bombay    and    Calcutta 

where  natives    are    successfully  employed,    and 

wiiere  I  think   I    may    say,    without    fear    of 

contradiction,  that  the  natives   have  shown  that 

thfy  are  capable  of  doing  very  great  things   in 

tint  way.    Native  men  and  women,  and  chSdren 

ilso,  haye  shown  that  they  have   great  aptitude 

ior  working   in  manufactories.      That  much  is 

proTed  by  the  experience  of  the  existing  miUs. 

I  know  this  is  a  delicate  subject  with  respect  to 

;  competition  with  Manchester  and  Dundee,  but  my 

Twv  18  that,  as    the   governing   body,  we    are 

fcwmd  not  to    favour    one    side  or    the    other, 

I  hit  to  do  the    best   we   can    to    develop    the 

I  mdustrial  resources  of   India.      I  do  not  think 

I  that  by  s  protective  system  on  the  one  hand,  or  by 

I  ci  attempt  to  stimulate  it  on  the  other,  we  should 

'  try  to  favour  one  party  or  the  other ;    but  what  I 

,  4o  tbiok  is  most  important,  and  what  I  bope  this 

Society  will  succeed  in  doing  is  to  bring  out  the 

facta  B9  much  as  possible,  to  ascertain  what  are  the 

T«fipecti  in  which  India  has  considerable  advan- 

t*^  for  manufactures,  what  are  the  difficulties 

▼iiich  stand  in  the  way,  how  far  it  is  possible  that 

bdiaa  manufactures  can  succeed,  and  in  what  re- 

•pwt  is  it  probable  that  they  will  not  succeed  in 

"mpeting  satisfactorilv  with  the  manufactures  of 

oiis  ooantry.    I  hope  this  is  one  of  the  subjects  to 

^^^  attention  will  be  devoted  in  the  present 

^«»OTL   I  hope  we  shall  bring  men  of  Indian  ex- 

I^rience  face  to   face   with  men  of  English  ex- 

penence,  that  the  whole  subject  will  bo  discussed ; 

wiatitwillbe  ascertained  what  are  the  points  in 

J^ject  of  which  India  gives  facilities  for  manu- 

♦K???  ^^*  ^^  *^®  points  in  respect  of  which 

tie  diiailties  are  such  that  it  would  be  well  not 

to  attempt  competition  in  this  country. 

I  have  detained  you  so  long  that  I  will  now 
?wy  Tcry  briefly  aUude  to  one  or  two  other  sub- 
]*^with  respect  to  which  attention  may  pro- 
»bly  be  devoted  by  this  Society.  There  is  the  great 
I  •^'JtMy  question ;  the  whole  question  of  the  sani- 
I  rJ,^**0Ji  of  India.  This  Society,  I  think,  has 
J^oted  much  attention  to  sanitary  questions,  and 
woe  are  enormously  important  in  India;  not 
^  because  they  so  much  affect  the  people  of 
™*»  but  because  up  to  this  time  we  do  not  in 
^J*J««t  understand  them.  We  have  attempted  a 
?^  deal  in  the  way  of  sanitation  in  some  parts 
w^tho  country  with  regard  to  the  towns,  and 
bT+K^  '^ome  extent  succeeded ;  but  with  regard 
w^tbe  country  at  large,  the  native  viUages,  and 
1^  ^t  tracts  of  native  country,  where  fever 
*"  (^olera  are  very  destructive,  we  have  not 
"1^^^^  at  all.  It  is  a  great  question  in 
7^^  of  which  immense  effort  is  necessary 
wiolvo  questions  which  have  hitherto  been 
^M>st  msoluble.  We  do  not  know  how  fevers 
ffnifratixl,  how  they  are  communicated,  or 
77.  J^  arc  staved  off.  Wo  do  not  know  how 
S  W*'^  ^^^  *^  *^^  water,  how  far  to  the 
'  how  far  to   overcrowding,    and   to    other 


causes.  I  think  the  efforts  of  this  Society  may 
be  very  beneficially  directed  to  solve  these  ques* 
tions  so  far  as  it  is  possible  to  solve  them. 

Then  there  are  other  subjects  with  respect  to 
which  I  think  discussion  may  be  invited.  There 
is  the  subject  which  has  created  a  verv  great  in- 
terest in  India,  namely,  the  effects  of  alcohol,  and 
the  development  of  a  taste  for  drinking  amongst 
the  people  of  India.  It  has  been  said,  and  I  am 
afraid  with  some  truth,  that  it  is  ourselves  prin- 
cipally who  have  developed  in  India  a  taste  for 
s^ong  liquors.  It  is  said  by  some  that  our  re- 
venue system  is  such  as  to  develop  the  use  of 
spirituous  liquors.  I  do  not  myself  think  it  can 
justly  be  said  that  has  been  the  case,  because  our 
only  action  is  to  heavily  tax  these  liquors ;  but  at 
the  same  time  there  are  many  excellent  people  who 
will  connect  the  two  facts,  that  wherever  we  go 
there  sdso  drinking  increases.  The  subject  therefore 
is  well  worthy  of  discussion.  I  hope  it  will  be  dis- 
cussed, and  that  some  satisfactory  result  may  be  ar- 
rived at.  Then  there  is  a  great  dispute  with  regard 
to  the  real  effect  of  opium — whether  the  consump- 
tion of  opium  is  really  more  injurious  tha^i  the 
consumption  of  wine  and  spirits  in  this  country  ? 
All  these  subjects  very  much  affect  the  mateiial 
prosperity  of  the  people  of  India,  and  there  is 
ample  room  for  discussion  and  inquiry  with  re- 
gard to  them. 

Then  there  is  the  old  subject  of  communications 
of  roads,  raUroads,  harbours,  and  lights.  The 
Government  of  India  has  often  been  very  much 
blamed  because  it  has  not  made  more  roads  and 
more  efficient  communications.  I  do  not  think 
that  blame  is  fair.  Those  who  blame  should 
remember  that  the  difficulties  with  regard  to 
roads  in  India  are  enormous.  The  country 
is  difficult  in  the  extreme,  the  climate  is 
extreme,  the  rivers  and  the  mountains  and 
everything  else  are  upon  a  great  scale,  the 
soil  in  large  parts  of  the  country  does  not  afford ' 
metal  or  materials  for  roads.  We  have  done 
what  we  can,  but  I  believe  our  principal  suc- 
cess has  been  by  introducing  the  great  system 
of  railways  ;  that  system  has  been  on  the  whole 
eminently  successful.  But  having  made  great 
trunk  lines  which  have  been  successful,  the  atten- 
tion of  the  Gbvemment  is  now  directed  to  the 
question  of  making  the  smaller  branch  lines,  and 
it  is  felt  that  if  these  are  to  be  made  they  must  be 
made  in  a  much  cheaper  style,  and  on  a  smaller 
scale.  The  question  is  upon  what  principle  the 
railways  may  oest  be  made,  and  upon  that  there  are 
many  opinions ;  and  with  respect  to  these  opinions 
I  think  the  aid,  counsel,  and  assistance  of  this 
Society  will  be  very  welcome  to  the  Government 
of  India,  and  discussion  as  to  the  nature  of  rail- 
ways to  be  made  in  the  future  will  be  very  useful 
to  those  who  administer  the  Government. 

Then,  at  present,  very  prominent  is  the  question 
of  the  harbours  which  are  required  on  the  coasts* 
We  are  very  deficient  in  respect  of  harbour  accom- 
modation, and  there  are  now  before  the  Govern- 
ment great  proposals  for  supplying  such  acconmio- 
dation  at  several  of  the  most  important  places. 
But  there  are  very  many  different  opinions  with 
regard  to  the  best  mode  in  which  these  harbours 
can  be  made.  Tliere  are  engineering  questions; 
questions  of  navigation,  and  so  on ;  and  with  re- 
gard to  that  also,  I  think  the  Government  may  be 
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be  very  much  aided  by  the  discussions  here,  and 
by  the  counsel  which  its  experienced  members  may 
be  able  to  give.  Then  there  are  the  lights  which 
are  required  to  facilitate  navigation  by  the  Suez 
CJanal  and  the  Bed  Sea,  and  other  places  connected 
with  our  commercial  intercourse.  With  regard  to 
all  these  subjects,  I  feel  quite  sure  that  discussions 
here  will  be  of  the  utmost  benefit,  and  will 
much  strengthen  the  hands  of  the  Qt>vemment. 

Maziy  other  things  might  be  mentioned,  but  I 
think  I  have  said  enough  to  show  you  that  there 
is  a  very  ample  field  for  an  Indian  Section  of  this 
Association.  I  hope  that  field  will  be  sedu- 
lously worked  and  cultivated,  and  that  in  that 
field  Indian  and  English  experience  will  be  brought 
together.  I  do  hope  that  not  only  we  may  bring 
together  much  exp>erience  in  this  room  for  the 
great  benefit  of  both  countries,  but  I  also  believe 
it  is  quite  possible,  by  developing  these  subjects 
and  creating  an  interest  in  them  here,  you  may 
create  a  corresponding  interest  in  India  also.  I 
know  of  no  problem  in  respect  to  India  which  is 
more  interesting  than  that  of  turning  into  a  useful 
channel  the  immense  amount  of  education  and 
development  that  we  are  now  bringing  out  amongst 
the  native  classes  of  India.  We  are  at  this  moment 
educating  very  highly  large  numbers  of  young 
men  of  the  most  intelligent  classes  of  India.  But, 
having  educated,  we  do  not  know  what  to  do  with 
them.  We  find  the  supply  of  educated  men  is 
greater  than  the  demand.  We  turn  out  hundreds 
and  thousands  of  these  educated  men  in  a  literary 

g>int  of  view,  but  the  result  is  that  they  all  want 
ovemment  appointments,  and  we  cannot  find 
them  for  them.  They  are  dissatisfied  and  disgusted, 
and  think  they  are  ill-treated  bepause  they  are  not 
provided  for.  I  think  and  I  believe  the  Viceroy, 
Lord  Northbrook,  a  little  time  ago  pointed  out,  that 
if  justice  is  to  be  done  to  this  education,  you  ^lust 
turn  it  into  material  channels,  and  not  leave  these 
yotmg  men  to  suppose  they  must  all  be  lawyers  or 
obtain  Gk)vemment  appointments.  You  must  turn 
that  education  into  useful  material  channels ;  and 
amongst  these  young  men  themselves  and  amongst 
the  native  population  I  think  there  is  a  very  con- 
siderable disposition  to  accept  this  view — that  it  is 
absolutely  necessary  that  a  large  proportion  of  their 
educated  men  should  learn  to  rival  Europeans,  not 
only  in  respect  to  intellect,  but  in  respect  to  prac- 
ticfii  art ;  and  I  do  hope  that  if  these  subjects  are 
earnestly  taken  up  by  this  Society,  we  shall  find 
that  we  shall  have  in  the  great  towns  in  India 
affiliated  societies  which  will  take  them  up  on  that 
side  of  the  water  also,  which  will  correspond  with 
us  and  learn  from  us,  and  that  so  working  together 
the  societies  in  India  and  this  parent  Society  in 
this  country  may  really  effect  very  material  im- 
provement, both  directly  in  the  condition  of  the 
people  in  India,  and  indirectly  by  affording  a  field 
in  which  the  education  which  we  are  now  supply- 
ing to  the  natives  may  be  turned  into  a  useful 
channel.  I  trust  then  that  this  branch  of  the 
Society  will  flourish,  and  that  much  will  be  done  by 
it,  atnd  that  both  directly  and  indirectly  very  great 
benefit  will  result  from  its  mission. 


Mr.  An 
of  obiigati' 
address  he 


DISCUSSION. 

Castels,  afler  exptessing  his  great  sense 

to  Sir  G^rge  Campbell  for  the  masterly 

just  given,  said  there  was  only  one 


point  on  which  he  should  venture  to  differ  from  liin, 
that  was  with  regard  to  the  staple  of  Indian  ootUm. 
He  understood  him  to  say  that  indigo  was  the  only 
article  in  which  there  had  been  any  great  inprove- 
ment  of  late  years,  but  having  had  a  gr^t  desl  of 
experience  in  connection  with  cotton  he  might  speak 
upon  it  with  some  degree  of  assorance,  and  he  bdiered 
that   nothing    in    India  had  more  improved  dorii^ 
the  last  thirty  years:     When  he  first  went  to  lodii 
the  produce  of  clean  cotton  per  acre  was  only  between 
301b.  and  401bs.,  whereas,  owing  to  the  better  teadiing 
of  Manchester,  it  was  now  from  601bs.  to  lOOlbs.    Attbe 
same  time  he  did  not  hesitate  to  say  that  with  regard  to 
the  staple,  the  improvement  daring  the  last  thirty  yetn 
had  been  equal  to  from  thirty  to  forty  per  cent    At  the 
present  time,  notwithstanding  all  that  had  been  done  to 
mtroduce  American  sea  cotton  into  India,  the  produce 
of  that  foreign  seed  cotton  was  not  held  in  so  much  esti* 
mation  in  the  Liverpool  market  as  some  of  the  indigenou 
growths ;  in  fact  the  Hinghun  Gh&t  cotton  now  held 
the  highest  place  in  the  estimation  of  Lancashire  spin- 
ners, and  brought  a  higher  price  than  any  other.  It  had 
been  tmly  said  that  India  had  to  make  payments  of 
something  like  fourteen  million  sterling  per  annum  fbr 
the  interest  of  her  debt,  for  pensions  and  so  lorth, 
and  in  payment  for  sleepers,  nulway  iron,  and  other 
stores,  and  these  payments  could  of  course  only  he  met 
by  means  of  these  efforts.    Consequently,  they  oogbt  to 
be  encouraged  to  the  utmost ;  but  unfortunately  they 
were  subjected  to  an  export  duty  by  the  Government,  in> 
stead  of  being  allowed  to  go  out  free.    In  the  second 
place,  although  there  had  been  a  department  of  agricul- 
ture and  commerce  created,  intended  to  promote  the 
commerce  of  India,  the  same  department  had  to  tike 
charge  of  the  revenue,  and  he  need  not  say  to  anyone 
who  knew  anything  of  India,  that  under  sndi  drcnm* 
stances  revenue  matters  naturally   overshadowed  the  j 
other  two,  and  consequently  until  this   mistake  vtf 
rectified  no  very  great  results  could  be  anticipated,    la 
the  next  place  they  had  to  grope  very  mnch  in  tib» 
dark  for  want  of  facts,  there  being   no  statistioi  on 
which  reliance  could  be  placed.    He  had  lately  hsd 
occasion  to  look  into  some  of  the  figures  which  had  been 
collected,  and  was  really  ashamed  to  see  how  defectiTe 
were  the  statistics  in  many  respects.     Thus  a  short  time 
ago  the  population  of  Bengal  was  said  to  be  forty 
millions,  whereas  it  was  now  said  to  be  sixty  rtiOkm, 
which  of  coarse  would  necessitate  a  different  sesle  of 
taxation  and  administration  generally.     He  agreed  with 
much  that  hud  been  said  with  regard  to  Indian  msnnfK- 
tures,  and  was  happy  to  say  that  he  had  recently  heea 
in  negotiation  with  a  very  able  and  experienced  writer 
on  the  subject,  as  the  result  of  which  he  hoped  they 
would  in  a  few  weeks  have  an  opportunity  in  that  room 
of  going  thoroughly  and  fairly  into  the  great  question. 
On  the  one  hand,  Manchester  manuficturers  contended 
that  our  duties  in  India  were  protective,  and  on  the 
other  hand,  manufacturers  in  India  said  that  England 
had  so  many   advantages  that  they  were  quite  o^f^"^ 
shadowed.    He  hoped  that  matter  would  be  brougbl 
to  a  test  very  shortiy,  when  all  the  facts  bearing  upon  it 
would  be  brought  fbrward,  so  that  a  clear  decision  might 
be  arrived  at.    But  if  it  were  really  desired  to  encourage 
Indian  manufactures  it  seemed  to  him  that  the  five  pel 
cent  duty  upon  them  must  be  removed  as  one  of  lh« 
first  steps. 

Dr.  Bum  said  there  was  no  doubt  the  products  oi 
India  were  very  numerous  and  valuable,  but  the  way  t< 
get  at  them  had  not  yet  been  scientifically  studied  as  it 
ought  to  be.  The  collection  of  the  revenue  and  th< 
constitution  of  the  courts  attracted  a  deal  of  attention 
but  the  products  of  tiie  country  and  its  commerce  wer( 
comparatively  neglected.  He  would  alsa  rwnark  thai 
Europwins  could  not  safely  invest  capital  to  any  gr<*' 
extent  in  India,  until  there  was  greater  security.  VT* 
had  just  escaped,  almost  by  a  miraole,  from  one  of  th) 
greatest  calamities  which  could  befall  a  nation,  and  fbi 
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k^kfM  P"<^jlt  tbey  hotd  in  great  maaaure  to  thank 

p  ^  Ajttd  now  OHO  of  the  most  necessary 

kifr  ^  how  to  prevent  a  peciirreiice  of 

|diUi:iia>:.     Tkiiwna  n  most  vital  pointi  because 

mwoMkred  liTjj:©  capital  in  &  country,  or  attempt 

Impon  tts  i^nltusoi  when  they  could  not  be  eure 

Mtinrlv  fmr wonM  not  iWMip&waT  the  wbole  of 

hff  tiiiTe  and  other  mdnot*     Tbese'  famines  were 

bqt  b#  believed  their  fatal  results  rnigbt 

bv    reTertin^    to    the    ancient    villago 

.1  iiifEcient  store  of  gruin  waa  kept 

ouft   or  two  jeKTs'  oonButnptiQn, 

^aantity  of  fodder  for  the  cattle, 

A  water  in  th^j  tanks*     Jrriflration 

.,  it  would  only  foster  cultivjition  up 

feoioiuit^  and  in  certain  respects  it  was  a 

x|H«di(£Dtt    He  hfbd  known  something  of  the 

[  UfVT  m  Guz^^i,   and  not  ^nly  was  the 

t  of  life  enormous,  but  tbtiire  was  a  groat  hm 

***  Ibe  malarioua  influence  of  the  irri^ted 

inua  most  tfiuctual  remedy^  liut  it  was  not 

d.    Eit^' naive  irrigation  ought  only  to  be 

I  dislijels  whpT<3  the  rain  waa  d<jficientp  hut 

f  the  rai  nf all  was  the  natural  men  ns  of 

m  it  could  not  he  employed  without 

f  indf  deiertit  were  the  ncheat  parts  e  f  India 

iMt  md  thftre  irrigation  waa  quite  iafe  and 

M  mncb.  tathcr  sc«  capiUu  expended  in 

of  rice,  which  was  very  cheap,  and, 

g«in  with  which  he  WM  acquainted, 

'  ht  year* ;  in  fact  he  had  seen  rice  taken 

I  ID  Ib'j  BAocfto  which  had  been  kept  for  ten 

— 1  petft-f'tly  ed ible.    It  waa  preettrred  timpljr 

*1  Ir^mt  the  air  in  caTities  apedaU  j  prepared 

r  tKOd«r  gronnd. 


»  remark^  that  although  it  waj  hardly 
i  an  intT'-jductory  uddreis,  so  many  sub- 
aentouft,  had  boec  brought  forward,  that 
ibie  to  diacusa  them  in  a  single  ovcm- 
k  bad  b^en  laid  out  for  aevcralHessioni* 
itii*r**fore  be  tempted  to  enter  in  detail  upon 
I  mt^nti'-^ncd  by  Sir  George  Campbell^  but 
•lo  see  him  again  proa^mt  on  euch  an  oc* 
iWsrlng  in  mind  that  he  was  one  t>f  the 
idietionf  and  had  done  much  to  put  tfc  in 
t^ltilify  to  which  ho  had  himBcIf  boma 
"*^Wlgh  he  had  been  absent  for  some  tii»e 
1 11  had  juit  been  remarked  in  the  most 
,  ttill  they  felt  that  bis  spirit  had  been 
a  waa  very  gmti^in^  to  find  him  o^^ain 
t&«m,  not  merely  in  an  ornamental 
t^tapng  with  him  that  experience  and 
~  iCion  by  ^hich  he  had  alwaya  hoeti 
chairman  of  the  Indiui  Bection,  he 
ifftege  of  moving  a  vote  of  thaal^  to 
Eng  on  that  occasion,  and  in  m  doing 
pardoned  for  one  or  two  remarki  on 
ny  interesting  pointa  which  had 
FciT  instance,  with  regard  to  the 
t  •(  C3umkhotn%  if  any  one  considered  how 
1  it  v»a  in  telegraphy  and  many  of 
nl  itnlitre*  of  tKe  Ruggeationa  would 
I  it  emee^  Unfortunately  the  savage  tribes 
fh#  only  deitroycra  of  the  valuable 
oed  thk  material ;  the  same  thing  waa 
r  thtt  worlds  and  very  8hortl3'  it  m^ouM 
>  Ike  prioo  won}d  he  ao  enhanced  aa  to 
»  with  many  manufactorfs,  and  render 
•  ef  piiblii?  n<fcceaity  and  ytUity  difEcnlt  to 
lf»  therefore,  tbe' Foreign  Dcpartroent  of 
Bjoduoed  to  take  that  matter  into  con* 
i  viliiahle  §^srri(m  would  be  rendered.  It 
I  bear  what  had  been  said  as  to 
enltitrei  but  at  the  ome  time  it 
;  to  them  all  to  remember  that 
|<fjlkclr  snoet  A^luable  irienda  and  col- 
Oampbeli^who  had  taken  a 


'  moat  active  part  in  connection  with  that  Bubiect.  With 
reference  to  I  ho  culttuc  of  tobacco*  no  doubt  aome  per- 
Bons  wotUd  look  upon  it  as  a  mere  matter  of  pleaaure  or 
Itixiiry,  but  it  waa  really  a  commeroial  product,  which 
might  prove  of  great  importance  to  India,  AC  the  pre- 
sent time  the  tobacco  crop  of  Virginia  had  been  so  mnoh 
ajfected  aa  to  yield  only  one-fourth  of  an  average,  bo 
that  the  time  was  most  favourable  for  paying  attention 
to  ite  production  in  India;  and  by  making  timely  repre* 
aentations  to  the  Government,  and  the  qommetcial  com- 
mnmty  in  India,  thev  might  bo  able  to  do  for  tobacco 
what  Mr-  Cisaels  had  already  aaid  the  Government  had 
done  for  eotton.  11^  would  not  attempt  to  anticipate  thd 
vaJuablo  diacuaaionfl  that  would  hereafter  arise  on  manf 
of  Ihe  important  subjects  that  had  been  mentioned,  and 
would  confine  him  self  to  moving  the  vote  of  thanks  he 
had  already  mentioned* 

Mr.  Ward  said  he  is^onld  not  presume  to  second  the 
motion  just  made,  which  ho  would  leave  to  abler  hands, 
but  ho  would  venture  to  make  one  remark,  which  might 
be  encouraging  to  those  who  were  hoping  for  the  further 
development  of  jnte,  flax,  and  other  prodacta  which  had 
been  ipoken  of  as  comparative  feilurea.  It  might  he  in 
the  remombranoo  of  many  that  aome  time  ago  there  wM 
a  meeting  to  consider  what  could  be  done  for  the  tea 
culture,  when  almost  everyone  was  in  despair  about  it ; 
and,  in  fact,  he  was  almost  tho  only  one  who  took  a 
hopeful  view.  They  bad  now  heard  of  ita  great  success, 
and  it  Bhoiild  encourage  them  all  to  remember  that  the 
failtirea  of  to-day  might  a  few  yeais  hen&e  turn  out  to 
be  great  micce-SBes.  Wfth  regard  to  tho  tea  itself^ 
he  belie vttd  that  it  waa  the  best  in  the  market,  and 
that  the  difficulty  waa  to  get  enough  of  it;  and  he 
ahould,  therefore,  like  to  know  if  any  arrangementa 
were  being  made  for  extending  railway  accommodation 
to  Datjceling,  The  Government,  in  making  arrange- 
ments for  the  transport  of  troops  and  human  bcingB, 
should  alao  bear  in  mind  the  importance  of  giving  every 
facility  to  tea.  planters  for  bringing  their  produce  to 
market,  but  he  knew  at  tho  present  moment  of  an  estate 
upon  wl^ch  there  were  about  3,000  chesta  of  tea  await- 
ing meana  of  transport. 

Mr.  Fitigerald  aaked  whether  Sir  George  Campbell'a 
remarks  about  the  silk  cultivation  not  ha viog  answered 
expectation,  referred  to  ttiose  kinds  known  in  Italy, 
China,  and  elaoiwhere,  or  whether  they  referred  also  to 
the  Tussore  ailk,  which  was  especially  an  Indian  prodnett 

Dr.  Boycott  having  briefly  seconded  the  vote  of  thanks, 

Mr.  W.  Botly  referred  to  the  importanco  of  develop- 
ing and  improving  agriculture,  which  he  waa  confident, 
from  hia  own  experience  in  this  country,  would  prove 
exceedingly  proii table.  He  hiid  known  estatea,  formerly 
letting  at  from  lOa,  to  £l  an  acre,  which  had  been  so 
improved  in  Talu<?  aa  to  now  fetch  from  £4  to  £6  by 
irrigation  and  drainage  works,  and  he  waa  convinced 
that  what  would  pay  here  would  pay  all  over  the  world* 

Mr.  Elliott  asked  whether  the  natlvee  of  India  had 
any  method  of  supplying  the  exhaustion  of  the  aoil 
caused  by  the  production  of  jute,  oil  seeda,  and  other  o3t- 
hausting  crops, 

Dr.  layrer,  C,S  J.^  aaid  one  important  quesfaon  which 
had  to  be  borne  in  mind  and  diacuaaed  with  regard  to 
irrigation  waa  whether,  although  of  great  import- 
ance, it  did  not  often  involve  queationable  results ; 
whether,  when  the  rainfall  exceeded  about  16  in,  per 
annum,  it  waa  desirable  at  all;  whether  it  did  not 
induce  a  greater  amount  of  sicknesa  than  need  he. 
Another  point  of  aome  importance  which  had  not  been 
touched  upon  waa  the  destruction  of  trees  which  had 
been  going  on  for  some  time,  and  was  still  proceeding, 
and  which  ho  bolieyed  tended  to  alter  the  climato,  to 
increase  the  heat  anddryneasof  theatmospherei  steriliajo 
the  Boil,  and  interfere  with  the  agrieultaral  prog^resa  of 
the  country. 

The  vote  of  thanks  having  been  passed  unammouBly, 
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Sir  George  Cttsapbell,  afU^r  fteknowledgingit,  and  piiy- 
ing:  II  cordiJil  tribute  trO  th(?i  memory  of  the  li&td  Dr* 
Cttmpbill  proc^^eded  to  reply  to  soroe  of  the  oba^n^* 
tion£  which  had  tw&en  muflc.  With  ro^pp^t  to  railway 
comniunit  atiiTi  witb  thp  tea  diitrict*  of  Dnrjeflingr,  be 
vr^A  biippy  to  ifty  that  a  rnilwaj  in  that  diraction  h«d 
beta  sAnL'tioQcd  and  commenced^  and  waa  ftlx^dy 
f(Lr  ^idvanecd  towatda  eompiBtioa.  Ho  bad  long-  bo^n 
un  fidvocate  ibr  that  railwHiV,  but  at  the  ftame  time  h& 
h«d  be»i  compeOi^  to  admit  thjit  It  was  inipossible  to 
construct  such  a  line  in  tbe^  mtcT^fits  of  DeixjeeJiDii^ 
alone,  unless  takinp:  into  account  the  interLstij 
*>f  the  populous  digtricta  of  Northern  Bengiil. 
When  ftftetwiitda  adminiatcring'  th©  gtJTennnent  of 
Bengalf  ho  went  into  this  subject  very  oarrowly,  and 
ibund  that  th©  diitricts  lyiug^  between  ('akuttn  and 
Durjoolln^  were  in  fact  atnongst  th«  riehest  and  most 
populous  districts  in  India,  and  that  th»iro  wna  every 
TGamti  to  belioYO  tbeit  a  railway  through  that  district 
ip&old  prOTQ  a  Kjifo  specula  tinn,  and  dov^c^pe  the 
country  without  losa  to  tho  Governiii«»t  Hnving 
MoeitBlaed  tbe  facta  as  ivcll  as  tk^  means  at  bis 
dupoaid  eimbl^  hini+  ho  kid  those  facts  befors,  the 
hipiisr  power,  imd  urged  upon  them  thst  a  line  in  that 
direction  should  bo  constructed.  The  que«ti©Ji  wiMi 
just  hanging  in  the  balance  when  the  famine  accurred 
in  Bengal,  ftnd,  lamentable  as  ware  some  of  its  Greets, 
it  had  this  good  result,  that  the  GoTemment  upon  the 
first  note  of  iilorm  wore  Induced  to  sanction  the  pro- 
eecntJon  of  the  railway  works,  which  were  ut  once 
bvgun,  and  bad  been  proceeding  actively  ever  sincu. 
He  should  eicplajin  that  this  rsii wny  was  in  the  firat 
instance  limited  to  a  place  eddied  Julpigoi^«^  about  thirty 
miles  from  the  foot  ot'  the  hDls.  There  wiis  some  dcjubt 
whether  the  remaining  distance  should  bo  sanctioned. 
He  himiit'lf  hfld  urged  that  thn  miesing  link  abotUd  be 
complett'd^  and  yet  hoped  that  it  would,  but  it  had  not 
been  finally  determined.  With  rogurd  to  Mr.  Elliott^s 
question  aa  to  the  methods  n»ed  by  the  natives  to  supply 
tne  exhaustion  of  the  aoU,  ho  could  not  give  any  very 
definite  answer;  but  they  showed  a  considerable  amount 
of  skill  and  ai^'rieultutiil  knowledge,  being  perff:<*tly  con- 
versant, for  inatiinc^,  with  rotfition  of  crops,  Tboy  were 
qnlbs  aware  that  they  conM  not  get  ttich  cropa  as  jute  or 
ml  seeds  every  year,' and  generally  practised  a  rotation^ 
except  wbtre  th<?  fertility  of  the  soil  was  kept  up  by 
inundntions  of  the  p^reat  rivers.  Considc'rablB  inqairy 
hAd  been  made  on  this  point  in  Eastern  Bengal,  and  the 
letnlte  tended  to  show  that  no  very  rapid  eihaustion 
wu  taking  place.  At  the  aume  time  he  was  quite  con- 
Tinnod  that  this  was  one  of  the  snbjocts  which  required 
a  great  deal  of  attention.  The  heavier  the  crop,  tho 
mntor  demand  tipon  the  sot?,  and  the  more  fear  of  its  | 
being  exhausted ;  and  if  commerce  C4dled  upon  the  I 
country  tr»  supply  more  jute  and  oil  seeds  without  at  the 
fiame  timxi  supplying  an  improved  agtneulture,  greitt 
evils  might  eventually  result,  lie  quite  agreed  with  , 
Dr*  Fayrer  thsit  the  qUF^stion  of  the  sanitjttion,  or  I 
ins4tnitation,  rcsidtins^  from  irrigation,  was  one  which  j 
required  to  be  atudii'd  with  thp  grenteit  care,  and  which  ' 
had  not  rpceive'l  anything  like  the  attention  it  de-  I 
mandrd.  In  fjitt  many  pf-rsons  ae^^mcd  blindly  to 
suppoFM  that  merwlj^  spending  money  upon  irrigation 
was  HUlfici*.-(Tit  to  put  the  country  into  a  vastly  improved 
position.  There  wnrc,  however,  two  aide*  to  tho  question, 
and  it  w^is  doubtful  whether,  both  in  respect  of  Bunitjttion 
and  eiebau»tion  of  the  soil,  there  might  not  be  evils 
counterbalance  the  benefits  of  irrigation.  With 
T^oftl  to  the  destruftion  of  trees  he  was  net  pre- 
ptrcd  to  give  so  confident  sn  opinion,  but  his  im- 
piressaoii  was  that  the  destruction  of  trees  und  denudation 
Afmoimtain  trHctsbad  not  gone  on  to  the  sam«>  extent 
S«  had  produced  so  pt^miciouB  an  influ^^ce  in  Europe. 
A  eonsidemblB  destruction  of  timibe;  tnees  hnd  taken 
place  nndoubtedly,  bnt  in  many  ptft^  vhere  cultivation 
did  not  Isike  place,  the  i^reatcst  evil  was  that  useless 
juDgle  sprang  up  in  the  place  of  usefol  trt^et;  and  he 


WRS  not  inclined  to  think  that  inthiDeti  piaU  «ithii 
he  was  acquainted  they  had  snitod  much  fm  i 
cause.  8till  there  were  d]itiict«»^o(tahly  h  ) 
Funjaub— whert?  the  evil  existed,  but  th*  stteetift 
the  Government  had  been  attracted  to  it  and  (A 
were  made  to  promote  the  planting  ef  tr&  V  *^  * 
of  those  which  had  been  destroyed.  Intbi 
and  order,  however,  there  was  not  Sesame  PL ''  ; .  ,;.„ 
this  as  in  more  despotic  times-  For  instjince,  wh«n  fea' 
servinfiT  in  the  Pimjaub  as  a  young  man,  be  toot  a 
himself  to  make  a  law  in  his'own  district  thatflTeiyi 
who  cut  down  a  tree  ahonld  plant  five  m  its  plac% 
orders  of  that  kind  ooold  hardly  be  enforcitk  in^' 
the  dr^'cr  pfirts  of  the  conntry  the  attentiQi  <i 
Go%emment  was  being  given  to  this  point,  h^wftilj 
in  the  moiater  they  were  not  likely  to  siifler*  WW 
gard  to  the  Tussore  ailk,  he  could  htirdly  sofwtf 
question,  which  was  really  a  commercial'  on©;  H 
did  not  think  tho  silk  trade  bad  increo^ed  of  lata 
Tussore  silk  trade  wa«  an  important  cne.  iiijd  I 
means  should  be  taken  to  develope  it ;  but  it  mm 
remembered  that  the  worm  whien  prcduLsd  it  i 
wild  worm,  not  neu ally  cultivated.  He  belietoi,! 
ever,  that  a  good  donl  might  be  done  in  the  m 
aemi-cultivatJOD,  thflt  the  growth  of  tbtse  EttSe  wi 
upon  the  jnngle  trees  might  be  pro  moled  by  taUll 
cocoons  from  one  tre«  to  another,  and  that  thA  fl 
were  already  beginning  to  put  this  niflhc»d  in  |M 
He  could  not  follow  Mr.  Cossels  into  the  qaeelio©« 
far  the  cultivation  of  cotton  hadincrt-awKl,  buthiaH 
seemed  to  have  fqiecial  reference  to  the  Htnghni 
c^ton*  Ho  (Sir  G*  Campbell)  had  at  one  time  id* 
tered  the  province  in  which  that  was  gtown,  fl 
gone  carefully  into  the  subject  with  the  Cutcuatili 
Mr.  Camac,  the  refisltB  of  his  inv^^tigationA  bdfl 
which  Mr.  Camao  agreed  with  him — that  thii  I 
was  indigonous,  that  it  waa  produced  in  llie  BDil 
it  bad  been  for  two  or  three  generational  aod  Hull 
provement  had  he^m  e^cted  by  new  modeaelctiilt^ 
^Ir.  Caasels,  whose  authority  no  one  could  dlq^ 
the  improvement  at  from  30  to  40    i  .  Al 

was  glad  to  hear.   He  also  understu  -^« 

of  Bombay  improvements  had  been  ir. 
vation  itself,  and  these  he  hoped  to  find  * 
districts. 


AFsieAiv  sEcnoir, 

The  opening  meeting  of  tliis  8rctiim| 
on  Tuesdfty  evening-  last,  when  Uie  ~ 
Waixeb  occupied  the  chiur. 

The  Chairman  aaid  he  was  very  aorry  to  1 
announcti  that  tJaptoin  KnowJea,  who  ba4 
paper  on  the  Kiger  and  tho  voyage   of  t^e  i 
had  been  suddenly  stricken  down  by  itlwsm 
was  glad  to  say,  wan  not  dang(?rgus,  bat 
nevertheless  prevent  him  from  appearing  ai 
for  some  weeks.  In  his  ahaenoe, howaver,  Dr. 
read  a  paper  by  Mr.  8bepati^«  &a,  aome  p«j 
early  native  history  of  the  Natal  territory,  wb&l 
be  of  cspetiHl  interest  at  the  present  niouifnt  an 
of  certain  difliculties  which  had  arisi'n  within  Ihc 
In  the  first  place,  however,  he  would  himself  gi^H 
glance  at  the  movement  now  gfoiug  on  in  AlVicii,  ( 
ment  which  was  not  only  enlisting  the  ^  v 
outer  world,  but  which  also  seeniBd  to 
power  within  itself.    Beginning  with  th^ 
the  cast  coast,  a  new  state  of  things  w^s  \ ': 
and  all  honour  to  Ihe  Khedive  of  Egyjn    ,   ,   ^ 
tions  te  advance  his  people*.     He  was  a  mjiu  i»i 
years  aheiid  of  his  fellews,  and  1  ho  ugh  it  waa  a  Ji 
for  him  to  drag-  them  onward  io  hia  own  foti 
was  a  man  eminently  fitted  fi>r  stich  a  work*  Sir 
Baker  had  already  laated  in  that  r«K>m  bow  ha  h 
to  abolish  the  slave  trade,  and  thoygh  thia  t 
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ispneliciiUe,  tbe  KhediTe  did  not  think  lo.  He  had 
ifevi  hii  dHamiiaatioQ  in  this  matter  by  engaging  the 
iwi>Mr«  of  Colonel  Giordon,  who  already  taid  that  he 
Hw  DO  difficulty  in  developing  the  whole  of  that  district 
whisk  Sir  Samnel  Baker  ^d  Messrs.  Speke  and  Orant 
bd  biCare  dascnbed.  Writing  to  him  from  Grondokoro 
«t  tbt  «nd  of  KoFsraber,  he  said  there  was  no  difficulty 
ia  TfotiUting  that  oonntry  with  a  wholesome  atmosphere, 
by  briagiiig  trade  into  it,  and  abolishing  the  slave 
(EMk  Indieed  one  tribe,  the  Dmkas,  had  already  so  far 
been  won  over  to  his  side,  as  to  su)p  and  capture  a 
coDToy  of  1,600  slaves,  thus  striking  a  deadly  blow  at 
thii  rile  traffic.  Two  engineer  officers  had  already 
jooed  hin,  one  of  whom,  iXeuU  Watson,  wrote  that  he 
iamd  tnTolling  there  as  easy  as  up  the  Rhine,  which 
VII  already  a  wonderful  advance.  Ck>lonel  Gordon 
4mnd  very  much  that  some  scientific  men  would  come 
out  to  him,  in  order  to  make  observations,  &c.,  for  which 
be  kad  not  time,  and  said  that  they  would  find  no  diffi- 
caitj  in  reaching  him  or  in  pushing  their  way  right  and 
lift  frcnn  his  stations.  If  therefore,  any  one  present  felt 
ocHard  to  take  part  in  this  work,  or  were  acquainted 
vith  those  who  would,  he  should  be  glad  if  they  would 
coosnucate  with  him,  when  he  would  at  once  place  the 
mtta  before  Colonel  Gordon.  From  the  centre  of  the 
lake  region  the  Khedive  meant  to  draw  a  very  large 
«nasce,  there  hemg  an  enormous  accumulation  of 
in>y  there,  which  hitherto  had  been  brought  out  by  the 
inbi  at  2iansib»r,  but  which,  together  with  metallic 
tw— we,  the  Khedive  had  determined  to  divert  into  the 
■onaoitharly  route.  Passing  down  the  coast  towards 
i'kn,  a  very  diffiorent  state  of  things  would  now  be 
fiaad  to  that  which  existed  a  few  years  ago;  and  here 
•pia  might  be  noticed  how  much  depended  on  the 
fntune  borough  goodness—  for  he  could  call  it  nothing 
flfc-ofone  man.  Half  the  difficulties  connected  with 
tnde  and  missionary  exploration  on  the  east  coast  had 
Wea  xemored  by  the  establishment  of  a  branch  of  the 
fintah  India  Steam  Navigation  Company.  He  believed 
«^  basest  Scotch  philanthropy  had  been  at  the  bottom 
td'tiSL  Hr.  Maddnnon  and  the  gentlemen  associated 
T^^^a^vere  determined  to  back  up  what  Livingstone 
hadbt|;ia,aDd  acted  not  so  much  with  a  view  to  profit 
*«tond that nart  of  Africa,  and  the  result  was  that 
J™««  it  Med  to  take  six  months  to  communicate  with 
^■nnhir,  letters  could  now  be  received  in  less  than  three 
^^  Some  few  years  ago  it  was  difficult  even  to 
■*«  people  belie  ve  in  the  existence  of  the  slave  trade 
««  iD  its  horrors  in  that  region,  but  now  by  degrees  a 
••*  vholeeome  alteration  in  opinion  was  taking  place, 
•d  Her  Majesty's  Ocnsul-General  said  that  the  slave 
™kad  been  paralysed  along  that  coast  in  the  most 
TOordmary  way.  In  fact,  the  slave  trade  by  sea  was 
wppid;  but  unhappily,  there  was  a  chance  of  its  being 
■•••ed,  in  a  way  which,  if  it  were  not  checked,  would 
^wDly  arouse  popular  clamour  when  it  was  mentioned 
^  *  tka  Hoose  of  Commons.  The  Sultan  of  Zanzibar, 
^m»im\}y  stood  to  lose  everything  by  the  aboli- 
«oof  the  slave  trade,  was  now  most  honourably  and 
«»p«fhlv  desirous  of  putting  a  stop  to  it,  as  he  (the 
2f™*tt)  had  been  convinced  on  evidence  brought  be- 
ntjtam  by  those  who  knew  the  Sultan  best,  in  opposi- 
■•  to  his  preconceived  opinions.  The  fact  was  the 
2«n«^  that  it  was  better  for  him  to  have  the  British 
y.™"*^  t*»a  enemiee,  and  he  was  bmaJUe  desirous 
2^^ngoutthe  treaty  which  he  hsd  signed.  The 
•««tti«s  now  Uy  not  with  him,  but  with  &e  Govem- 
■ent  at  hooM  and  the  Crown  lawyers,  as  had  been 
jroy  shown  by  a  naval  officer  in  a  paper  printed  in 
»*  Independent,  but  which  was  about  to  be  reprinted  in 
JJI^Mate  form  bj  Messrs.  Longmans.  The  subject 
2^  thorough  mvestigation,  and  he  hoped  it  would 
•the  lost  sight  of.  But  though  both  the  Khedive  of 
gypt  and  the  SuHan  of  Zanzibar  were  thoroughly 
L  ^!P?  ^^  improving  the  moral  and  material  condition 
.  5?**^*^  *^  could  not  go  mach  farther  down 
■•«•*  without  coming  to  a  halt    The  Portuguese 


had  in  this  region  a  s^  of  subjects  and  colonists  who 
had  been  a  disgrace  te  their  naaae,  who  had  always  been 
the  greatest  slave  dealers,  and  had  proved  a  veritaUe 
curse  to  the  east  coast.  They  had  now  taken  advan- 
tage of  what  was  going  on  in  the  north,  and  seeing  that 
the  coast  line  of  Uie  baltan  of  Zansibar  was  seounNl  by 
£nglish  cruisers,  they  were  supplying  the  demand  for 
slaves  in  Madagascar  with  greater  activity  than  ever. 
There  would  be  no  excuse  tfor  the  Portuguese  if  this 
went  on,  because  communication  was  now  easy,  and 
there  was  no  reason  why  intelligent  active  governors 
should  not  be  sent  there,  who  would  make  themselves 
acquainted  with  what  went  on,  and  who,  if  they  were 
sincere,  could  put  a  stop  to  tiie  slave  trade  mudi  more 
easily  than  the  Sultan  of  Zanzibar.  He  hoped,  therefore, 
that  an  appeal  would  be  made  to  the  intelligenoe, 
humanity,  and  Christianity  of  the  ruler  of  Portugal,  and 
that  this  great  blot  wpuld  soon  pass  away.  If  not,  it 
would  bring  its  own  scourge  with  it,  and  Portugal 
would  yet  have  a  heavy  price  to  pay  for  lagging 
behind  in  the  onward  march  of  civilisation,  and 
for  placing  a  stumbling  block  in  the  way  of  all  that 
concerned  our  common  humanity.  Going  further  south 
yet,  we  again  met  with  a  state  of  things  which 
savoured  of  improvement  and  advance.  Ten  years  ago 
no  one  could  have  pictured  to  himself  twenty-one  thou- 
sand Europeans  quartered  in  one  of  tbe  most  barren 
parts  of  Southern  Africa,  but  such  was  now  the  oase, 
owing  to  the  diamond  discoveries ;  and  men  were  led  by 
a  hand,  which  certainly  led  them  for  good,  into  the  in- 
terior of  the  country,  where  they  settled  down  to  gain 
their  livelihood,  and  to  draw  after  them  many  other 
relatives  and  friends.  The  discovery  of  gold  had  always 
been  looked  forward  to  by  those  who  knew  anything  of 
that  region.  The  Portuguese  had  worked— unsteadily, 
as  they  always  did — at  the  gold  fields  on  the  south  of 
the  Zambesi,  and  everyone  who  had  travelled  amongst 
the  natives  knew  that  there  were  gold  deposits.  He 
himself  had  never  met  with  te  native  north  of  the  Zam- 
besi who  did  not  know  what  gold  was,  and  the  native 
name  for  it,  and  he  had  always  foretold  that  some  day 
these  discoveries  would  be  made.  It  was  a  problem 
which  no  one  could  solve,  but  it  certainly  seemed,  as  if 
in  the  providence  of  God,  the  most  sterile  and  dangerous 
parts  of  the  world  had  a  sudden  interest  attracted  to- 
wards them  beyond  discoveries.  For  many  long  years 
Africa  had  been  left  to  herself,  but  now  this 
growing  rushing  tide  of  European  life  was 
drawn  towards  her,  which  he  trusted  would 
result  in  the  good  of  the  people.  No  doubt  it  would 
not  be  an  unmixed  good,  but  surely  it  was  not  too 
much  to  hope  that  in  the  great  immigration  of  those  who 
thirsted  for  gold,  there  must  at  all  events  be  one  true 
golden  view  of  something  like  honesty,  something  like  an 
Englishman's  feeling  toward  the  oppressed,  by  which 
these  poor  people  would  by-and-bye  profit.  Looking 
down  the  east  coast  from  north  to  south,  there  was  a  new 
life  going  on,  a  new  interest  excited,  a  new  thirst  aroused 
to  £iow  more  of  this  wonderful  continent.  To  some 
extent  this  progress  was  impeded — it  was  like  a  ship 
making  headway  against  the  stream,  but  it  was  sure. 
Ko  one  could  be  brought  in  contact  with  these  natives, 
but  must  feel  tiiat  there  was  something  strange  before 
him;  perhaps  the  fears  of  childhood  with  regard  to  a 
negro  were  almost  engraved  in  human  nature,  and  it 
was  almost  too  hard  a  task  to  make  the  English  poodle 
take  an  interest  in  them,  and  long  to  help  them,  but  oy 
degrees  this  feeling  seemed  to  be  giving  way,  and  the 
desire  to  know  more  of  them  and  to  help  them  was  gsin- 
ing  ground  daily.  No  one  could  help  a  feeling  of  de- 
spondency at  the  news  of  Livingstone's  death,  but  it  had 
always  struck  him  as  being  most  significant  that  on  the 
very  evening  of  the  day  when  the  sad  intelligence 
arrived.  Colonel  Gtordon  took  his  departore  from 
this  country,  and  he  was  betraying  no  trust  in  saying 
that  no  man  ever  left  England  more  detomuned 
to  do  good  for  these  tribes  or  to  sacrifice  his  life,  if  need 
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be,  to  aid  them,  than  Colonel  Gksrdon.  Indeed,  he  was 
the  penonification  of  all  that  was  wanted  for  the  work 
he  hi&d  undertaken,  and  he  was  sure  that  he  woold  not 
now  withdraw  from  these  native  Africans  the  aid  which 
had  been  given  them  first  of  all  by  Mackenzie  and 
liyingstone.  If  he  coold  indulge  his  own  feelings  he 
should  have  liked  to  give  a  more  detailed  account  of 
what  Livingstone  had  done,  but  he  had  been  asked  to  do 
this  on  another  occasion  in  the  form  of  a  paper,  wherein 
he  could  more  follv  convey  that  which  struck  him  with 
regard  to  his  wonderful  career.  He  would  only  now  say 
that  there  were  already  three  missionary  enterprises  on 
foot,  and  that  three  parties,  in  the  course  of  a  few  months, 
woiUd  be  all  wending  their  way  to  the  district  of  Lake 
K^rassa,  to  the  h^  waters  which  communicated 
with  the  Zambesi,  the  great  highway  into  the  eastern 
part  of  Africa.  He  believed  there  was  a  design  in  all 
this,  and  that  there  was  a  bright  day  coming  for  Africa, 
and  he  trusted  that  his  auditors  would  not  only  give 
their  attention  to  that  which  was  looming  in  the  future, 
but  that  all  who  came  there  to  listen  to  what  was  de- 
tailed by  the  friends  of  Africa,  would  not  only  do  so 
with  deepening  interest,  but  would  go  on  one  stage 
farther,  and  try,  by  their  personal  exertions  and  influ- 
ence, to  push  forward  the  good  work,  until  that  conti- 
nent which  had  been  covers  with  such  a  deep  curtain 
of  darkness,  might  yet  prove  to  be  worthy  of  the  beautiful 
world  in  which  it  was  placed. 

Dr.  Maxn  then  read  the  following  paper  by  Mr. 

Shepstone : — 

THE   EARLY   HISTORY    OF    THE    ZULU- 
KAFIR  RACE  OF  SOUTH-EASTERN  AFRICA. 

By  Theophilus  Shepstone, 

Secretary  for  Native  Affairs  In  the  Colony  of  Natal. 

The  last  80  years*  history  of  the  colony  of  Natal 
shows  more  wonderful*  changes  than  we  could  well 
imagine,  if  we  tried  to  invent  a  probable,  or  even 
a  possible  story,  for  our  own  amusement. 

The  **  ups  and  downs'*  in  the  fortunes,  not  of 
individuals  only,  but  of  whole  communities  and 
pojpulations,  and  the  revolution  in  the  social  as  well 
as  m  the  political  condition,  which  each  change 
caused,  are  so  wonderfully  strange,  as  well  as  com- 
plete, that  it  would  be  difficidt  to  find  a  country 
which  could  furnish  a  true  story  of  itself  so  fuU 
of  vicissitudes  as  Natal. 

Ten,  or  at  most  twenty  years  more,  will  deprive 
ns  of  the  testimony  of  nearly  all  the  few  remaining 
eye-witnesses  of  the  earlier  of  those  exciting 
scenes  which  thus  revolutionised  the  country.  The 
particulars  of  the  short  sketch  I  propose  to  give 
you  have  been  gathered  frolh  those  eye-witnesses, 
and  I  believe  them  to  be  almost  as  correct  as 
in  the  nature  of  the  case  it  is  now  possible  to 
make  them. 

It  is  necessary  that  I  should  first  describe,  as 
shortly  as  possible,  the  difierent  phases  of  con- 
dition through  which  the  inhabitants  of  this 
country  have  passed  since  1812,  for  it  was  about 
that  year  that  the  great  disturbance  of  their  ancient 
comfortable  mode  of  life  commenced. 

I  shall  endeavour  to  trace  the  causes  which  led 
to  that  disturbance,  and  its  consequences,  and  in 
doing  this  I  shall  be  obliged  to  take  a  glance  at 
what  is  now  called  Zulu-land,  for  it  was  there, 
towards  the  close  of  the  last  century,  that  domestic 
events  in  a  chiefs  family  gave  the  first  small 
impulse  to  the  movement ;  and  it  is  one  of  the 
most  curious  points  in  our  wild  story,  that  this 
impulse  was  to  receive  its  strength  and  direction 


from  such  dvilisation  as  then  existed  in  the  C^ 
Colony,  before  it  could  so  rudely  influence,  as  it 
afterwards  did,  the  destiziy,  not  of  Natal  only, 
but  of  the  whole  of  South-£2astem  Africa. 

Up  to  about  the  year  1812,  then,  and  for  bow 
many  centuries  before  we  cannot  now  tell,  this 
country  was  thickly  populated  by  numerous  tribes, 
imder  independent  chiefs.  These  tribes  lived  so 
close  together,  that  tribal  change  of  residence  was 
difficult,  if  not  impossible.  They  intermarried  with 
each  other — possessed  flocks  and  herds— lived  in 
ease  and  plenty  themselves,  and  at  peace  with  their 
neighbours;  imtil  this  luxury  occasionally  culmi- 
nated in  a  periodical  quarrel  (as  is  the  natural  ten- 
dency, the  natives  say,  in  all  that  grows  fat),  and  this 
quarre).  was  settled  by  a  periodical  fight,  but  those 
fights  were  then  by  no  means  such  serious  matt^n 
as  they  afterwards  became.  In  those  days  armies 
never  slept  in  the  open,  i.e.,  away  from  their 
homes.  The  day  was  iixed  beforehand,  the  men  of 
the  rival  tribes  met  in  battle  on  that  day,  and  the 
result  of  the  single  encounter  decided  the  quarrel. 
The  few  old  men  still  living,  who  lived  then,  de- 
light to  tell  how  that  in  those  good  old  times  they 
did  not  fight  to  shed  blood,  or  bum  houses,  oi 
capture  cattle,  or  destroy  each  other,  but  to  settle 
a  quarrel,  and  see  which  was  the  strongest ;  how 
that  their  women  looked  on  while  the  men  fooght; 
that  prisoners  taken  in  battle  were  not  killed,  but 
kept  till  ransomed ;  and  especially  how  that  many 
a  young  warrior,  when  the  day's  strife  was  over, 
would  hand  his  shield  and  asseg^  to  a  companion 
to  take  home  for  him,  that  he  might  accompan} 
his  late  foes,  to  renew  his  vows  to  some  daughtei 
of  the  rival  tribe.  For  then,  unlike  later  time& 
they  will  touchingly  add,  **  The  sun  that  saw  tribfi 
fight  never  set  till  their  quarrel  was  ended."  Bui 
although  their  relations  with  each  other,  as  tribes 
were  so  simple,  and  the  opposite  of  aggressive 
there  was  always  imminent  danger  of  one  gronnc 
of  quarrel  arising,  which  aroused  every  feeling  o 
animosity,  occasionally  split  up  tribes,  and  cans© 
more  bloodshed,  and  the  exhibition  of  mor 
ferocity,  in  one  year,  than  all  their  punctilioB 
tribal  battles  did  perhaps  in  ten.  I  mean  quarrel 
between  relations  for  succession  to  the  chieftain 
ship,  in  which  sections  of  the  tribe  took  opposi^ 
sides.  This  is  certainly  not  changed  in  our  ei 
perience  of  human  nature,  exhibited  either  in  clai 
or  families ;  but  from  the  account  of  these  quarrel) 
they  seem  to  have  been  kept  up  with  such  persevd 
ing  malevolence  as  to  suggest  an  explanation  1 
what  we  ourselves  experienced  in  our  contact  wi 
these  people,  i.e.,  that  strong  attachment  1 
individuals  and  families  which  makes  them  eamfl 
partisans;  and  that  wonderful  respect  for,  al 
devotion  to,  any  person  of  whose  duly  constituti 
authority  they  are  sufficiently  convinced,  wbi 
makes  them  obedient  subjects. 

We  see,  then,  that  with  the  exception  of  faml 
quarrels,  these  people  were  unwarlike  andharmlei 
and  lived  in  happiness  and  contentment  with  em 
other.  Then,  as  now,  the  seasons  favoured  I 
high  lands  one  yofir,  and  the  low  the  next,  tf 
interchange  of  commodities  for  food  went  on, 
it  still  continues  to  do,  between  the  inhabitants 
the  two  different  classes  of  country,  and  frienj 
relations  between  tribes  were  the  rule. 

Such  was  the  general  condition   of  perhaps 
million  souls  in  what  is  now  the  colony  of  Nal 
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ap  to  the  year  1812,  when  the  first  or  quiet  phase 
of  their  history  closes.  Time  will  not  aiamit  of  my 
entering  into  the  detail  of  their  social  condition, 
iiioh  as  their  belief  in  witchcraft,  and  its  effects, 
with  otiier  matters,  which,  although  sufficiently  in- 
toeitiiig,  are  not  necessary  in  so  short  a  sketch  as 
this  of  uidr  general  history. 

In  this  year  ri812)  these  people  saw  the  first 
fruits  of  a  single  seed  of  knowledge,  sown  in  the 
mind  of  a  lonely  fagitive,  perhaps  twenty  years 
before;  although  sown  to  the  westwud  of  the 
great  Fish  Biver  in  the  Cape  Colony,  it  germi- 
nited  to  the  north  of  the  Tugela.    And  the  fruit 
of  this  first  lesson  in  civilisation  was  sad  enough, 
for  it.  inau^^urated  the  second  or  turbulent  phase 
of  tiior  history.      It  inspired   one  among   the 
many  tiibes  in  that  region  (north  of  the  Tugela), 
which  were    then   living   in    almost   the    same 
drcomstanoes     and     condition     as     those     in 
this  country,  with  a  military  spirit,,  and  caused 
it  to  introduce    a  military  organisation.      This 
ditnge  soon  developed   itself  still   further,  and 
became  aggressive,  so  that  the  neighbouring  tribes 
were  oompelled   to  adopt  the  new  system  also. 
But  for  some  time  wars,  althoueh  more  frequent, 
were  oanied  on  under  more  or  less  observance  of 
the  old  rales.    Tribes  were  not  at  first  destroyed, 
although  conquered.    It  was  not  imtil  this  new 
mode  of  warfare  was  directed  by  the  sanguinary 
gemns  of   Chaka,  that   extermination,  as  far  as 
possible,  followed  every  conquest.     So  great  was 
the  terror  caused  by  this  policy,  that  tribe  after 
tribe  gave  way  before  him,  and  forced  themselves 
through  their  weaker    neighbours,  whose  feeble 
reaistMice  they  easily  overcame.     Several  power- 
ful tribes  were  driven  in  this  way  to  force  their 
ntceat  through  what  is  now  Natal.    In  vain  did 
the  i&habttants  combine  to  resist ;    although  nu- 
mermis  enough,    they   were   imdisciplined,  and 
vonaed  to  earnest  fighting ;  so  they  were  easily 
defeated,  and  some  of  them  carried  to  the  soutia 
bj  the  tribes  they  had  attempted  to  oppose. 

I  hare  mentioned  the  year  1812  as  the  date 
vfaen  the  second,  or  turbulent  phase  of  their 
history  commenced,  because  it  was  about  that 
yevthat  the  first  of  these  large  tribes  entered  this 
country  on  their  retreat  from  Zulu-land,  through 
the  present  division  of  Newcastle,  whose  inhabi- 
twita  were  not  only  defeated,  but  plundered  and 
Kattcied,  and  became  in  turn  aggressors  upon 
their  walker  neighbours.  This  was  the  first 
tctnal  experience  they  had  of  the  great  coming 
change.  From  the  date  of  that  event,  wave 
»fter  wave  of  desolation  swept  '  over  the 
land,  in  the  shape  of  retiring  tribes,  carrying  all 
before  them,  in  the  attempt  to  place  as  great  a 
^irtance  as  possible  between  themselves  and  the 
nniverBal  enemy  Chaka.  The  alarm  and  demorali- 
zation caused  by  the  passage  of  these  foreign 
bodies  through  such  a  people  as  then  inhabited 
Natal,  can  be  better  imagined  than  described. 
Bat  it  is  difficult  for  us  to  imagine  even  their  f uU 
effect  The  instinct  of  self-preservation,  stimulated 
by  terror,  turned  friends  into  foes,  lifted  every 
Sksax'shand  against  his  neighbour;  and  justified 
•very  treachery  and  atrocity  hitherto  unknown 
UKHig  them.  But  it  was  not  by  fugitive  tribes  only 
that  rach  effects  were  caused — Chaka  himself  had 
to  iaish  what  they  had  merely  begun.  And  after 
^Sonng  away  or  subjugating  the  population  north 


of  the  Tugela,  he  sent  his  armies  periodicsJly  to 
this  side,  U>  ravage  a  country  whose  inhabitants 
were  already  sufficiently  demoralised  and  spiritless, 
but  who  nevertheless  possessed  an  abundance  of 
the  means  of  subsistence.      His  orders  were  to 
spare  neither  man,  woman,  nor  child,  to  btun  all 
houses,  and  destroy  all  food;  and  faithfully  enough 
did  his  men  execute  those  orders.    The  object,  of 
course,  was  to  render  existence  impossible  within 
the  reach  of  his  arms,  except  imder  his  rule.      He^  . 
aimed  at  universal  soverei^ty.    And  it  was  only 
during  the  last  years  of  his  life  that  he  expressed; 
his  willingness  to  share  the  world  with  the  white 
man.      Several  tribes  offered  themselves  to  Chaka. 
as   vassals,    and    were   accepted.      These    after- 
wards   contribute    very    much    to    the    suffer- 
ings of  the  friends  tiiey  had   deserted.     Their 
knowledge  of   persons  and  places  enabled  them 
to    render    much    service    to   the  armies  of  the 
great  exterminator.     Year   by    year    did    these 
armies  extend  the  sphere  of  their  operations,  until 
at  length  they  reached  the  tribes  which  had  re- 
treated through  Natal,  and  established  themselves 
to  the  south.      These  were  either  destroyed  or 
were,  for  the  most  part,  incorporated  by  Chaka,. 
or  driven  upon  the  Kafirs  on  the  frontier  of  the 
Cape  Colony,  among  whom  they  became  a  sort 
of  slave  property,  under  the  name  of   Fingoes. 
It  is  a  stxange  coincidence  that  a  recent  Acting- 
lieutenant-Govemor,  General  Bisset,  and  I,  were 
both  present    when  Sir  Benjamin  D*Urban,  the 
Governor  of  the  Cape,  at  the  head  of  a  division  of 
the  British  army,,  emancipated  these  very  people 
from  their  slavery,  in  the  Kafir  war  of  1835-30; 
and    that  in  the  course  of  our  respective  duties 
we  have  both  had  much  to  do  with  the  measure. 
But  to  return  to  our  own   population.    Those 
who  still  remained  in  the  countiy — and  there  were 
many  thousands  who  did  so  remain — were  by  this 
time  reduced  to  a  condition    absolutely  hopeless 
and  wretched.    Naturally  the  means  of  subsistence* 
furnished  by  their  cattle  and  other  smaller  do- 
mestic animals  had  failed  first;    for  they  were 
eagerly  sought  after  by  Choka's  soldiers.    Their 
stores  of  grain  held  out  longer,  but  in  time  they 
were  exhausted  also,  and  as  hopelessly  as  the  cattle,, 
for  their  granaries  could  not  be  replenished  by 
cultivation,  because   cultivation  attracted  atten- 
tion, and  had  therefore  to  be  abandoned.  Living  in 
their  usual  huts,  or  indeed  anywhere,  except  in 
rocks  and  bushy  kloofs  or  glens,  was  out  of  the 
question.    To  live  at  all,  without  their  usual  food, 
seemed  impossible.    Their  dogs  had  long  been  too 
weak  to  help  to  capture  any,  and,  lean  and  hungry 
as  they  were,  had  been  eaten  by  their  masters. 
Wild  roots  were  the  only  means  of  subsistence 
within  their  reach.    These  were  scarce,  required 
much  labour  to  procure,  and  afforded  but  slight 
nourishment  after  all.    No  wonder,  then,  that  the 
country  was  filled  with  the  dead ;  and  that,  as  the 
natives  express  it,  the  assegai  killed  people,  but 
hunger  killed  the  country.    No  wonder  that  these 
victims  were   left  imburied  by  their  jemac^ated 
friends,  to  feed  wild  animal^  and  still  less  that 
these  itTn'mftla  became  as  much  an  object  of  dread 
as  Chaka's  warriors.    Many  poor  wretches  who 
could,  crawled  towards  the  Tugela  to  be  picked 
^,  as  they  termed  it,  by  Chaka*s  haughty  vassals. 
There  they  could  at  least  get  food,  whatever  the 
Government  might  be.     Others  refused  to  leave 
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their  country,  and  preferred  meeting  the  death 
thttt  seemed  to  stare  them  in  the  face,  to  sab- 
Biitting  to  thoee  who  had  caused  them  so  much 
i&iserjr,  and  whom  they  had  such  small  cause  to 
trust. 

It  seems  impossible,  that  in  a  cup  so  brimful  of 
sorrow,  space  could  be  found  for  one  additional 
drop.  But  it  was  possible,  and  that  drop  was  the 
bitterest  of  all.  In  terror  of  wild  beas^,  in  still 
greater  terror  of  Chaka's  ruthless  soldiers  and  vas- 
sals, maddened  by  himger,  and  altogether  de- 
moralised by  the  circumstances  which  surrounded 
him,  a  man  conceived  the  horrible  idea  of  feeding 
on  his  fellow  man,  and.  at  once  put  it  into  practice. 
Starving  wretches,  in  misery  equal  to  his  own, 
rallied  round  him,  and  a  baud  of  cannibals  was 
soon  formed,  to  be  increased  by  two  or  three  in 
other  parts  of  the  cotmtry.  These  bands  hunted 
for  human  beings  as  men  hunt  for  game.  Driven 
first  by  necessity,  they  acquired  a  taste  for  this 
revolting  practice,  and  continued  it  long  after 
the  necessity  ceased.  They  had  become  so  for- 
midable that  it  was  not  imtil  about  the  arrival  of 
the  first  Dutch  emigrants  in  Natal  that  the  last 
of  them  were  dislodged  from  the  Biggersbcrg, 
and  driven  over  the  Kahlamba  mountains  by 
Dingaan.  I  have  heard  many  a  stirring  story  of 
escape  from  these  cannibals,  from  the  lips  of  those 
who  were  captured,  and  who  had  themselves 
listened  to  discussions  as  to  whether  they  would 
-eat  tender  or  tough  when  they  were  killed. 

To  such  a  state  of  things,  then,  was  this  country 
reduced  in  the  course  of  less  than  ten  years  after 
the  first  fugitive  tribe  entered  the  Division  of 
Newcastle ;  and  it  continued,  with  little  amelio- 
ration, until  Chaka's  policy  had  absorbed,  with 
few  exceptions,  the  whole  of  the  survivors,  and 
the  Zulus  actually  occupied  one-third  of  what 
we  now  know  as  Natal. 

This  completes  my  brief  description  of  what  I 
have  called  the  second  or  turbulent  phase  of  the 
history  of  our  natives.  To  the  third  belongs  the 
revival  of  hope,  caused  by  the  arrival  of  the 
Dutch  emigrant  farmers,  and  the  establishment 
of  a  settled  Government  in  Natal.  To  this  I  shall 
do  no  more  than  make  an  allusion  presently. 

I  have  sadd  that  all  this  suffering  was*  caused 
"by  a  lesson  in  civilisation  learned  by  a  fugitive 
in  the  Capo  Colony.  I  must  now  relate  to  you 
a  little  of  the  personal  history  of  that  fugitive, 
to  show  how  he  came  to  be  in  the  way  to  learn 
such  a  lesson,  and  how  he  applied  it.  To  do 
this  I  must  go  back  to  the  ten  years  which 
brought  the  last  century  to  a  close. 

One  of  the  most  considerable  tribes  then  occu- 
pying the  country  north  of  the  Tugela  was  that  of 
the  Umtetwa.  The  Zulus  were  but  a  small  col- 
lection of  families,  tributary  to  their  more  powerful 
neighbour.  Jobe  was  the  name  of  the  Umtetwa 
chief.  Warned  by  the  example  afforded  by  family 
qiuirrels  about  the  succession  in  other  tribes,  he 
had  determined,  on  the  approach  of  old  age,  to 
make  arrangements  such  as  he  6upx>osed  would 
leave  no  opening  for  dispute  in  his  family.  The 
two  sons  nearest  the  succession  were  named  Tana 
and  Godongwana.  The  old  chief  formally  nomi- 
nated the  elder  son.  Tana,  to  succeed  to  the  chief- 
tainship at  his  death,  and  assigned  to  him  one  of 
the  royal  kraals  as  his  residence.  Had  the  old 
man  done  this  and  died,  the  great  change  we  have 


been  considering  would  most  probably  not  hsye 
taken  place;  and  if  they  had  not.  Natal  coidd 
scarcely  have  become  a  British  colony.    But  he 
lived  on,  to  the  great  di8appointdientt>f  his  sm- 
bitious  son,  untu,  weary  with  waiting,  the  latter 
formed  a  plot  to  destroy  his  father.    The  yoonger 
brother,  Godongwana,  was  privy  to  this  plot— 
perhaps  its  originator.    The  two  brothers  Kved 
together.    The  conspiracy  became  known,  howerw, 
to  the  old  chief,  and  he    took  immediate  and 
very  strong  measures  to  repress  it    He  ordered 
the  instant   execution  of  both  the  young  men, 
and  sent  a  force  to  carry  out  the  order.    Special 
directions  were  given  that  the  younger  ^onld  not 
escape ;  he  was  considered  the  more  dangerous  of 
the  two.  Accordingly,  the  hut  in  which  the  broth«i 
were  sleeping  was  surrounded  in  the  night,  and 
nearly  aJl  found  in  it  were  put  to  death.   Godong- 
wana, fortunately  for  himself,  succeeded  in  tom- 
ing  through  his  assailants  and  leaping  the  oiit«r 
fence.    He  did  not  escape  scatheless,  however.  He 
was  wounded  in  the  back  by  a  barbed  assegai,  and 
had  to  carry  it  away  in  his  body.  Daylight  showed 
Tana,  the  eldest  son,  to  be  among  the  dead ;  the 
younger  had  escax)ed.     His  only  chance  of  life  now 
was  to  conceal  himself.    His  sister  knew  he  wis 
woimded,  for  she  had  heard  that  the  man  whohsd 
leaped  the  fence  was  wounded,  and  she  knew  that 
no  one  but  her  brother  could  take  such  a  leap.  She 
sought  for  him  as  few  but  a  sister  would  seek,  and 
found  him  the  next  evening,  faint  and  hungry. 
She  extracted  the  spear,  and  ministered  to  lis 
wants  as  best  she  comd,  told  him  of  the  danger  of 
his  position,  that  his  father  was  angry  at  his  tscape, 
and  had  ordered  strict  search  to  be  made  for  him ; 
gave  turn  her  own  kaross  or  robe,  got  a  few  attend- 
ants to  accompany  him,  and  bade  him  depart,  with 
her  blessing,  imtil  better  times  should  come.    At 
first  the  young  man  thought  he  would  stay  as  near 
his  home  as  possible,  and  he  tried  to  linger  among 
neighbouring  tribes ;  but  they  were  all,  more  or  less, 
subject  to  his  father's  influence,  and,  generallyspeak- 
ing,  willing  to  purchase  the  old  chief's  favour  at  the 
cost  of  his  son's  life.    Many  attempts  were  made  to 
destroy  him,  but  failed.    I  should  weaiy  you  wore  I 
to  tell  the  many  stories  of  miraculous  interpositian 
in  favour  of  this  young  man  which  are  believed  by 
the  natives.     In  some  of  these  the  sister's  robe  is 
said  to  be  the  instrument  of  his  safety ;   other*, 
some  ointm^it  she  had  given  him.     But.  whatever 
amoimt  of  truth  there  may  be  in  these  stories,  it  i« 
quite  clear  that,  finding  his  life  so  much  sought 
after,  he  took  a  dive,  no  one  knew  where,  and  was 
not  heard  of  for  years  after.     In  the  meantime, 
although  his  people  believed  him  to  be  dead,  his 
father  professed  the  contrary,  and   to  the  last 
refused  to  nominate  a  successor  other  than  his  miss- 
ing son.      But  on  the  death  of  the  old  man,  it 
became  necessary  to    appoint    a  successor,  and 
Godongwana's  younger  brother,  of  another  house, 
assumed  the  government  of  the  tribe. 

Things  went  on  quietly  enough  for  a  while  with 
the  Fmtetwa  tribe.  At  length  strange  rumours 
reached  them*  It  was  whispered  that  Godongwana 
was  still  living,  and  that  he  intended  to  return. 
In  due  time  t^e  fact  that  he  was  actually  o^^ 
way  became  known.  Soon  after  this  followed 
descriptions  of  his  i)er8on,  and  his  mode  of  tra- 
velling; and  highly  exaggerated  these  descrip- 
tions were.    Of  course   he  was  handsome,  an^ 
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looked  every  inch  a  chief.  But  the  strange  animal 
he  sat  lupou  was  the  wonder  of  all  men.  When 
it  ouriea  him  along,  no  one,  at  first  sight,  could 
Bay  whether  it  was  sJl  man  or  all  heast.  It  looked 
IS  ooe  animal.  It  had,  however,  heen  ascertained, 
people  said,  that  it  was  a  man  sitting  npon  an 
laimal,  and  that  man  was  Qodongwana,  the  son 
of  Jobe,  chief  of  the  TJmtetwa  trihe,  and  that  the 
uumal  was  an  *'  Injomane.'*  What  this  meant  no 
one  could  tell,  as  a  horse  was  as  much  an  object  of 
cariosity  to  the  natives  of  these  parts  in  those 
days  as  a  live  nnicom  wonld  be  to  us.  To  give 
Toa  some  idea  of  the  notion  these  people  had  of  a 
bone,  I  will  relate  an  incident  which  occurred 
twenty  years  after  the  time  of  which  I  am  now 
speaking.  One  of  the  tribes,  now  in  this  colony, 
itA  met  an  expeditionary  force  from  the  Cape  fron- 
tier to  the  south  of  the  St.  John's  Eiver.  Part  of 
that  force  was  mounted.  During  the  engagement 
tltat  followed  one  of  the  horsemen  got  separated 
from  his  horse,  and  it  nm  wildly  away.  The 
chief  immediately  gave  orders  for  every  exertion 
to  be  made  to  destroy  it.  He  thought  that 
letting  the  animal  loose  was  one  of  the  modes  of 
I  vsi&re  used  by  the  enemy ;  that  it  tore  men  to 
pMoes  with  its  teeth,  and  stung  them  to  death  with 
iti  tail  It  seemed  to  them  so  active  an  anim^ 
thai  the  sooner  it  was  despatched  the  better.  The 
peorinnoeent  victim  of  this  calumny  was  of  course 
caaly  despatched,  amidst  tritmiphant  yells  from 
the  valiant  warrion^. 

Ton  will  see,  then,  that  a  young  chief,  returning 
to  ^  tribe  over  which  he  claimed  authority,  under 
ntk  drcamstanoes,  and  sitting  upon  a  horse, 
voBld  do  so  with  no  small  prestige  in  his  favour, 
^idgmnff  brother  offered  a  futile  opposition, 
and  lost  his  life  for  his  pains.  Qodongwana  soon 
ct^aUithed  himself  as  the  rightful  chief  of  the 
Untetwa  tribe,  for  (as  the  natives,  in  allusion  to 
theio»Ke  received  in  his  leap  for  life,  express  it) 
his  vtrand  was  his  witness.  ]^  compliment  to  his 
itTBDge  history,  his  name  was  changed  from  '*  Go- 
A*^^wiBa"  to  **  Dingiswayo,'*  whi3i  means  "  The 
Wanderer,"  or  **  he  who  was  caused  to  wander." 
^  I  shall  now  speak  of  him  by  that  name. 

It  saems  that  in  his  travels  he  had  reached  the 

Gape  CoJony,  and  must  have  lived  with  or  entered 

the  tervioe  of  some  colonist.    Whether  he  got  his 

^u^st  honestly  or  not  is  a  question  which  must 

ittw,  I  fear,  for  ever  remain  unsolved.    It  was 

1     daring  his  stay  in   the   Cape  Colony  ihskt  he 

*qnired    the    information,    or   made    the    ob- 

*mtiona,    which    were    to    effect    the    great 

I     ^laage  in  his  native  land   and  the  surrounding 

I     ooimtries  of  itdiich  I  have  just  given  you  a  veiy 

^Bferiect  idea.    He  learned  the  strength  of  stand- 

I     ng  armies,  the  value  of  discipline  and  training, 

I     Jf  oonpared  with  the    mobs   called    armies  in 

hia  own  country.     He  saw  that  if  he  could  gain 

pwwaaion  of  his  tribe  he  could  gratify  his  ambition. 

*fe  had  heard  of  or  seen  bodies  of  civilised  soldiers ; 

Jw_W  ascertained  that  they  were  divided  into 

'^^E^BMitts  and  oompanies,  with  regularly  appointed 

^tteen,  and  he   thought  that  all  soldiers  were 

hachdoTB.    He  had  no  sooner  got  possession  of 

y^  thwi  he  set  to  work  to  organise  his  tribe  in 

"widtnce  with  these  ideas.      He  formed  all  the 

yjI'Jng  men  into  regiments,  with  commanders  in 

«^  iiibor£nation  to  each  other,  and  very  soon  he 

«d  a  fdmudabls  regular  force  at  his  command. 


To  possess  such  a  force,  and  to  use  it,  seems  to 
have  been  a  necessary  consequence  with  such  a 
man,  and  he  was  not  long  in  making  the  trial. 
As  might  be  expected,  no  tribe  could  withstand 
the  attocks  of  lus  army,  newly  formed  though 
it  was.  But  he  was  neither  blood-thirsty  nor 
avaricious.  He  fought  to  conquer,  and  to 
show  his  superiority,  caring  little  for  capturing 
cattle.  He  forbade  the  destmotion  of  women 
and  children.  The  great  test  of  victory  in 
his  mind  seemed  to  be  the  power  of  feeding  hi» 
army  on  the  grain  stores  of  the  conquered.  *'  Let- 
the  weak  man  sow,  and  the  strong  man  reap"  was 
his  motto.  It  is  said  that  he  fdways  halted  hm 
army  until  the  enemy's  com  was  exhausted.  But 
his  opponents  usually  tendered  their  submission, 
and  re-occupied  their  coimtry  as  Bingiswayo'a 
vassals  the  moment  he  withdrew  his  forces;  so 
that  he  never  destroyed,  or  permanently  dispersed 
any  people  with  whom  he  went  to  war.* 

But  the  surrounding  tribes  had  already,  in  self- 
defence,  adopted  the  new  military  system,  and 
Dingiswayo,  not  calculating  the  effect  of  this  on 
his  ndghbours,  eventually  himself  fell  a  victim  to 
the  organisation  he  had  introduced.  He  was  taken 
prisoner  when  in  advance  of  his  main  body  with  a 
small  guard,  and  put  to  death  by  a  chief  who  had 
often  been  his  prisoner  before,  and  whom  he  had 
as  often  released,  in  deference  to  his  grey  hairs ; 
for,  said  Dingiswayo,  '*he  was  the  companion  of 
my  father.''  But  it  must  be  said,  in  excuse  for 
this  old  chief,  that  it  was  his  great  wife— a  lady- 
whose  head  was  much  larger  than  her  heart — ^who 
insisted  on  the  execution  of  her  husband's  generous* 
enemy. 

Dingiswayo  was  the  introducer  only  of  the  novel 
war  S3r8tem,  but  the  man  who  caused  it  to  make- 
such  an  impression  on  the  country  must  be  now 
briefly  spoken  of,  to  render  this  sketch  intelligible. 

Sensangakona,  chief  of  the  small  tributary  Zulu 
tribe,  had  an  illegitimate  son,  named  Chaka.  The 
young  man  was  energetic  and  talented,  and,  like 
many  such  yoimg  men,  assumed  airs  which  did  not 
quite  suit  his  position,  and  were  offensive  to  his 
father's  family.  In  consequence  of  their  hostility, 
he  and  his  mother  were  compelled  to  flee  for  their 
lives.  They  took  refuge  with  Dingiswayo  not  long 
after  that  chief  had  succeeded  in  organising  his 
army.  Chaka  entered  one  of  Dingiswayo's  regi- 
ments as  a  private  soldier,  and  was  present  with 
it  in  all  that  chief's  expeditions.  His  gallant  con- 
duct soon  won  for  him  a  great  reputation  as  a 
soldier.  He  narrowly  watched  bis  master's  policy 
of  forbearance  and  its  consequences,  and  disap- 
proved of  it,  because  he  thought  it  would  lead  to 
dangerous  combinations  against  the  supreme  chief . 
In  ms  opinion  the  only  safe  plan  was  to  inflict 
such  an  mjury  as  would  thoroughly  disorganise, 
if  not  destroy.  Hence,  when  he  acquired  power, 
he  adopted  the  uncompromising  system  which 
raised  the  Zulu  name  to  such  renown  in  South 
Africa. 

When  Chaka  had  served  long  enough  in  Dingis- 
wayo's army  to  imderstand  the  system  it  was 
based  upon,  and  to  mark  its  defects,  his  father, 
Senzangakona,  died.  Chaka  was  of  course  not 
entitled  to  the  succession,  for  there  were  other 
sons  whoso  claims  were  superior.  But  in  de- 
ference to  their  supreme  chief,  the  tribe 
submitted  the  question  to  be  decided  by  Dingis- 
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wayo,  and  he  being  conTincod,  not  only  of 
his  young  soldier  prot6g^*s  ability,  but,  of  what 
was  of  far  greater  consequence,  his  loyalty  to 
himself,  appointed  Ohaka  chief  over  the  Zulu  tribe, 
at  that  time  weak,  tributary,  and  insignificant. 

Up  to  the  deafli  of  Dingiswayo,  Ghaka  always 
faithfully  co-operated  with  his  old  master,  and  it 
was  the  result  of  a  ooi&bined  movement  by  these 
two  chiefs  that  drove  the  powerful  tribe  on  its 
retreat,  to  enter  the  present  division  of  Newcastle 
about  1812,  as  ahreaay  mentioned.  And  thus  was 
caused  the  first  shock  felt  by  the  doomed  but 
unsuspecting  inhabitants  of  this  land. 

All  the  troubles  which  followed,  and  which  I 
have  very  imperfectly  described,  were  caused  by 
Ghaka  alone.  His  genius  overbore  all  opposition, 
and  he  died  within  the  territory  which  now  consti- 
tutes this  colony,  on  the  23rd  September,  1828, 
undisputed  sovereign  of  all  South-Sastem  Africa, 
from  the  St.  John's  Biver  on  the  south,  to  King 
George's  Biver  on  the  north;  including  a  large 
portion  of  what  now  forms  the  Orange  'Free  State, 
and  the  Transvaal  Bepublio,  as  well  as  the  tribe 
and  territory  of  his  old  master  and  patron,  Dingis- 
wayo. 

This  brings  us  to  times  to  ascertedn  the  history 
of  which  we  have  more  or  less  of  documentary 
evidence  to  refer  to,  I  shall  not,  therefore,  trespass 
upon  them.  I  have  selected  the  period  embraced 
in  this  sketch,  because  it  is  of  necessity  less  known 
than  that  on  which  books  have  been  published, 
and  because  the  tale  of  its  occurrences,  however 
imperfectly  I  have  told  it,  may  teach  us  valuable 
lessons, 

I  wish,  in  conclusion,  to  present  a  kind  of 
analysis  of  this  history ;  and  you  must  be  good 
enough  to  bear  in  mind  that  it  relates  to  a  period 
scarcely  extending  back  sixty  years  from  this  date. 
It  shows  three  phases,  representing  three  conditions, 
as  opposite,  each  to  the  other  two,  in  most  respects, 
as  it  18  possible  for  any  nation  to  be. 

In  the  first,  we  have  simple,  primitive,  unalloyed 
barbarism,  unmitigated,  -  as  well  as  untainted,  by 
any  trace  of  civilisation.  Under  this  condition, 
which  probably  had  lasted  for  centuries,  the  people 
enjoyed  peace,  prosperity,  and  plenty. 

In  the  second,  we  have  the  same  barbarism,  the 
same  people,  and  the  same  country ;  but  we  have 
also  added  to  these  a  dash  of  civilisation — a  stray, 
but  not  very  incorrect,  notion  of  one  of  its  prac- 
tices, which  poisoned  all  enjoyment,  cut  off  aJl 
that  sustains  life,  turned  thousands  of  square  miles 
into  literally  a  howling  wilderness,  shed  rivers  of 
blood,  annihilated  whole  commimities,  turned  the 
members  of  others  into  cannibals,  and  caused 
miseries  and  sufferings  the  full  extent  of  which 
can  now  never  be  known,  and  which,  if  even  known, 
could  not  be  told. 

In  the  third,  we  see  civilisation  no  longer  repre- 
sented only  by  a  mere  notion  or  idea,  but  in  its 
living  bodQy  form  protecting  and  ameliorating 
theconditionof  the  remnants  of  this  wreck.  Where, 
a  few  years  ago,  so  dreadful  a  sterm  of  human 
passion  and  violence  raged,  we  now  see  a  British 
colony,  with  its  <^uiet  farms,  its  representative 
institutions,  its  Christianity,  its  electric  telegraph, 
and^  its  little  railroads  ;  and  we  see  also  its  m- 
habitantsNoccasionally  discussing  the  most  ad- 
vanced tepKM  of  the  most  enlightened  civilisation 
of  the  age.  ^Hien  we  realise  the  idea  that  these 


three  great  changes  have  all  taken  plaoe  in  th® 
country  we  live  in,  during  the  short  oompasB  o^ 
less  than  a  man's  lifetime,  we  shall  understand  and 
wonder  at  the  fearful  rapidity  with  which  revolu- 
tions sometimes  overwhelm  a  people ;  and  we  shall 
wonder  still  more  when  we  contemplate  the  ap- 
parently trivial  evente  from  which  such  momen- 
tous consequences  have  sprung — events  which,  if 
calculated  according  te  the  ordinary  doctrine  of 
chances,  w;ould  have  stood  at  one  hundred  te  one 
against  occurring  at  all.  But  trivial  as  they  weie 
in  themselves,  they  have  already  influenced  the 
destiny  of  thousands,  and  have,  in  my  opinion, 
contributed  in  no  small  degree  to  the  plantmg  of 
civilisation  in  this  land  for  some  wise  and  bene- 
ficent purpose,  which  I  sincerely  hope  may  be 
faithfully  fulfilled. 


ADDITIONAL  KOTE   ON  THE   KAFIBS  OP 

NATAL. 

By  Bobert  James  Mann,  M.D.,  F.B.O.8., 

Late  Superintendent  of  Edacation  in  the  Colony  of  Natal. 
The  interesting  memorandum,  by  Mr.  Shepstene, 
which  I  have  communicated  te  the  African  Section 
of  the  Society,  relates  te  a  period  included  between 
the  years  1785  and  1828.  The  colonv  of  Natal, 
which  is  now  the  centre  of  the  region  alluded  te  in 
this  narrative,  and  which  is  essentially  the  gate  by 
which  civilising  influences  are  flowing  in  to  the 
native  tribes  of  this  part  of  the  African  continent, 
is  not  a  large  Stete.  It  is  a  mere  strip  of  land, 
about  one-third  the  size  of  England,  between 
the  Drakenberg  range  of  mountains  and  the 
sea,  and  looking  out  bv  ite  seaward  slopes  upon 
the  Indian  Ocean.  The  Natal  territory  begins 
at  the  Eiv^r  Umtemfum^,  nearly  800  imlea 
beyond  the  Cape  of  Good  Hope,  up  towards 
the  Indian  Ocean,  and  leads  along  the  seaboard 
for  about  150  miles.  The  seacoast  lies  between 
the  29th  and  32nd  parallel  of  south  latitude,  but 
the  territory  extends  inland  along  the  30th 
meridian  of  cast  longitude  to  a  distance  of  about 
250  miles,  being  at  that  northern  point  not  more 
than  220  miles  away  from  the  southern  tropic.  The 
capital  Pietcrmaritzburg  stands  in  same  parallel 
of  latitude  that  Grand  Cairo  occupies  on  the  other 
side  of  the  equator. 

This  part  of  Africa,  it  will  be  remembered,  was 
discovered  by  the  renowned  Portuguese  navigator, 
Yasco  de  Gbuna,  at  the  end  of  the  year  1497.  He 
made  the  land  suddenly  while  beating  up  to  the 
India  Sea,  towards  Hindostan.  It  is  not  certainly 
known  which  part  of  the  coast  it  was  that  he  first 
sighted,  but  it  was  certainly  some  part  that  now 
lies  within  the  colonial  territory.  Tradition 
marks  the  beautiful  inlet  of  smoom  land-locked 
water,  which  at  this  time  forms  the  harbour  of  the 
colony,  as  having  been  the  Christmas-day  haven 
of  the  old  seaman,  and  the  land  has  hence  been 
named  the  *  *  Land  of  the  Nativity.  **  Scarcelv  any- 
thing beyond  the  fact  of  its  geographical  existence 
was,  however,  known  for  anofiier  two  centuries 
and  a  quarter  after  its  discovery. 

In  the  year  1823  an  officer  of  the  Boyal  Marines, 
who  had  been  engaged  in  surveying  the  African 
Coast,  rei)eated  the  action  of  the  Fortoguese  navi- 
gator. He  paid  a  passing  visit  to  the  Bav  of 
Natel,  and  was  so  favourably  imjkreeaed  with  its 
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upeotk  that  when  lie  returned  to  the  Cape  of 
Good  Hope  he  proposed  to  occupy  it  as  a  trading 
ititkm.  The  Government  at  the  Cape  declined  to  have 
anything  to  do  with  the  scheme,  but  Lieutenant 
Farewell  managed  to  interest  about  20  individuals 
in  his  |>laiis,  and  with  the  personal  co-operation  of 
Mr.  Foynn,  but  recently  well  known  as  one  of  the 
(ladidgt  English  setters  in  Katal,  he  returned  to 
tbe  Bay,  and  established  himself  in  huts  which , 
were  erected,  as  thefirst  lodgment  of  the  expedition, 
00  the  exact  spot  where  the  market  square  of  the 
Port  of  Dorbui  now  stands. 

Lieutenant  Farewell's  party  landed  at  the  Bay 
within  five  years  of  the  termination  of  the  period 
that  is  tonchcd  by  Mr.  SBepstone's  narrative.  The 
shores  of  the  beautiful  Bay  and  the  surrounding 
bills  were  at  that  time  virtually  destitute  of  human 
inhabitants,  and  the  military  frontier  of  the  Zidu 
<ieq)otiffln  was  fixed  some  thirty  miles  further  up 
the.cowt  towards  the  north-west ;  but  in  a  position 
that  lies  far  within  what  is  now  known  as  colonial 
tertitoiy.  Chaka  had  at  that  time  a  large  military 
port,  or  (»mp,  close  to  the  river  Umblali,  at  a  spot 
which  is  still  spoken,  of  as  Ohaka*8  kraal,  although 
it  is  now  filled  and  made  musical  with  the  swaying 
^  rostle  of  the  sugax  cane  of  the  colonists.  Mr. 
Foyim,  the  companion  of  Lieutenant  Farewell,  has 
l«ft  a  very  graphic  and  touching  account  of  the 
*i«olite  condition  of  the  land  at  this  time.  Ho 
mn  that  there  was  not  a  single  native  hut  or 
^TUAge  to  be  found  between  the  river  Tongaat, 
whidh  was  within  half  a  dozen  miles  of  Chaka's 
Quitiary  kraal  at  the  Umblali,  and  the  Bay.  There 
^'cn  no  cattle,  no  gardens,  no  growing  crops ; 
the  eniare  country  was  aa  onoecupied  wUdemess. 
^^QCMonally  a  few  half-starved  stragglers  were 
^^^^BomAsni  deriving  a  miserable  and  precarious 
STi^Jasteace  from  wild  roots  and  s^ell-fish.  It  was 
^awit  occurrence  to  see  more  than  two  natives 
^ogethiT.  In  the  hill  regions  of  tiie  interior  some 
^u>ll  renmants  of  the  broken  tribes,  clinging  to 
the  fngioents  of  their  Lares  and  Penates,  still 
P^^a^ed  to  hold  together  in  concealment  in  the 
"DpOKtrahle  bush,  and  dragged  on  a  miserable 
^sutence,  dogging  the  emissaries  of  the  conqueror 
^  pkoe  to  place,  and  occasionally  dying  of 
"cteilstarration.  As  Mr.  Shepstone  states,  some 
J^these wretched  and  starving  savages  actually 
*c««Be  cannibals  imder  the  pressure  of  their  priva- 
***»•  and  sufferings.  Dogs  were  commonly  eaten, 
^  the  hyaenas  became  so  daring  and  fierce  from 
feeding  on  human  flesh  that  they  boldly  attacked 
^-grown  men  and  women,  and  &equently  carried 
*^ychildron. 

The  English  settlers,  of  course,  had  to  make  ap- 
Pwioii  to  Chaka  for  permission  to  establish  their 
^^>Otions  at  the  Bay,  and  a  deputation  was  sent 
«P  to  hi*  military  post  at  the  Umblali  for  this  pur- 
yM»  The  military  despot,  with  most  probably  akeen 
2^  the  material  advanti^ee  he  might  receive 
^^0*  a  haadfal  of  men,  that  he  could  not  possibly 
^  >ny  cause  to  fear,  and  with  periiaps  also  some 
1^*0^7  of  tiie  marvelloufi  things  he  had  heard 
"^  ha  old  master  Dingi^wayo,  of  the  doings  of 
*»  white  race,  gave  at  once  a  ready  consent.  The 
?^«*ched  and  starving  stragglers  iu  the  surround- 
jKhush,  however,  began  almost  immediately  to 
^^  in  round  this  nucleus  of  white  men,  instinc- 
^y  impressed  with  some  sense  of  safeguard  and 
i'^^cctiou  from  their  presence,  and  this  constituted 


the  first  germ  of  the  black  population  of  Natal — 
giving  first  a  voluntary  obedience  to  the  white 
settlers,  and  subsequently  a  formal  allegiance  to 
the  Queen — that  has  since  grown  to  nearly  three 
hundred  thousand  people.  By  a  recent  investiga- 
tion, Mr.  Shepstone  has  ascertained  that  there  were 
no  less  than  ninety-two  distinct  small  tribes  re- 
siding within  the  territory  which  at  this  time  oon- 
rtitutes  the  colony  of  Natal,  before  the  invasion  of 
Chaka,  and  anterior  to  the  period  that  is  spoken  of 
by  Mr.  Shepstone.  The  Zulu  tribe,  that  after- 
wards waxed  so  mighty  and  so  dread,  was  no 
doubt  primarily  but  a  small,  powerless  tribe  of  the 
same  gentle  and  unaggressive  character.  At  the 
present  time  representatives,  and  in  some  sense  de- 
scendants, of  forty-three  of  the  original  tribes  are 
to  bo  found  in  the  native  districts  of  the  colony ; 
and  there  are,  also,  over  and  above  this,  seven 
other  tribes  that  have  come  in  from  beyond  the 
borders  of  the  colony,  €md  nine  new  tribes  that 
have  been  formed  by  the  Colonial  Government  by 
the  commingling  of  the  fragments  of  the  old  tribes 
of  the  district  that  had  been  almost  exterminated  by 
the  raids  of  Chaka.  In  all  ther^  are  now  fifty-nine 
distinct  tribcR  of  Natal  Kafirs,  each  with  its  own 
separate  headman,  or  chief;  but  all  in  orderly 
subjection  to  the  English  Government. 

The  traveller  who  goes  among  these  Natal  Kafirs 
in  their  own  locations  at  the  present  day,  finds 
them  living  there  very  much  in  the  manner  in 
which  they  lived  in  the  same  region  before  the 
advent  of  the  white  man,  and  before  the  invasion 
of  the  armed  legions  of  Chaka.  They  dwell  in 
hemispherical  huts  of  reed  and  straw,  which  they 
enter  by  crawling  on  all-fours  through  alow  arched 
orifice,  in  some  sense  resembling  me  entrance  of 
a  bee-hive.  These  huts  are  planted  in  circles  on 
the  hill-sides,  within  a  ring-fence  of  faggots  and 
wattle.  With  the  exception  of  these  thatched 
hemispheres  they  have  no  architeoture.  In  their 
own  reserves  they  have  never  attenq>ted  to  hew  a 
stone  or  to  fashion  a  brick,  although  ihey  now 
continually  see  their  white  neighbours  doing  such 
things.  They  remain  almost  without  clothes,  and 
for  domestio  utensils  and  implements  have  little 
more  than  the  rude  sun-baked  pots,  carved  wooden 
bowls  and  spoons,  and  woven  grass  beer  vessels  of 
their  forefathers.  Their  beds  are  small  coarse  mats 
spread  upon  the  ground,  their  pillows  logs  of 
hard  wood,  and  their  fireplaces  clay  hearths  formed 
in  the  centre  of  the  huts,  without  any  chimneys. 
They  have  herds  of  oxen  and  fiocks  of  long  haired 
sheep,  and  of  goats,  which  are  looked  after  by  the 
boys  and  men,  and  gardens  of  cultivated  millet 
and  maize,  which  are  tilled  by  the  girls  and 
women.  It  is  e&oeedingly  remarkable  that  these 
people,  with  considerable  jwwers  of  observation, 
and  much  natural  aptitude,  have,  after  their  dis- 
per^on  by  the  aggressions  of  Chaka,  again  gathered 
theu^selves  back  into  the  fold  provided  for  them 
by  civilised  protection,  with  an  exact  rep]y>duction 
of  their  old  life  of  primitive  barbuiism.  Each 
tribe  is  again  headed  by  its  own  patriarch,  or 
chief,  who  in  many  instances  is  the  ourect  descen- 
dant of  the  old  ruler.  But  these  several  chiefs 
are  now  each  and  all  children  of  Queen  Victoria, 
and  living  beneath  the  shadow  of  her  shield. 
They  are  still  chiefs  in  the  sense  that  they  are 
looked  up  to  by  their  people  as  the  traditiomal  heads 
of  the  clans,  and  with  authority  to  settle  petty 
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disputes,  and  to  punish  petty  offences,  but  they  are 
also  now  Lieutenant  Chiefs,  held  responsible  to  the 
supreme  chief,  the  Lieutenant-Governor  of  the 
C(Mony,  for  their  administration,  and  all  graye 
matters  are  referred  to  the  magistrates  and  judges 
of  the  land.  They  are  eminently  sociable  in  their 
tastes,  and  dannish  in  their  instincts,  and  live  in 
close  intercommunication  and  fellowship.  They 
are  great  talkers,  and  by  means  of  this  talk  a 
certcun  measure  of  informal  and  imdesigned  educa- 
tion goes  on  amongst  tbem.  The  yoimg  men  are 
restlesss,  impulsive,  and  noisy,  like  overgrown 
children,  and  some  of  this  impulsiveness  takes  a 
ionn  of  empty  boasting  and  grotesque  displays  of 
^marshal  amour  of  the  Bobadil  class,  which  in 
-all  probability  is  the  principal  legacy  that  has 
been  left  to  the  race  by  the  traditions  of  the 
-warlike  deeds  and  days  of  Ghaka,  but  this 
juvenile  fervour  tames  down  as  they  reach  the 
^ears  of  manhood  and  maturity.  The  old  men  are 
almost  universally  sedate,  sagacious,  shrewd,  im- 
Bwerving  in  their  ready  obedience  to  order  and 
to  law,  and  with  a  very  keen  and  adequate  sense 
of  the  advantages  they  enjoy  in  being  within  the 
pale  of  a  settled  and  just  Government,  and  of  the 
great  fact  that  they  have  taken  a  guarantee 
in  this  against  any  possible  return  of  the  old 
wretched  days  of  spoliation  and  systematised 
murder.  The  indolence  of  the  men,  and  their  dis- 
inclination to  make  any  effort  in  social  advance  is, 
no  doubt,  in  a  very  considerable  measure,  due  to 
the  geniality  of  the  climate,  and  to  the  very  re- 
stricted range  of  their  actual  wants,  rather  thaui 
to  inherent  and  ineradicable  incapacity. 

The  Kafirs,  as  a  race,  are  somewhat  below  the 
stature  of  average  Englishmen,   and  have  slim, 
lithe,   and  active  frames,  cax>able  at  a  push    of 
bearing  considerable  exertion  of  a  certain  class, 
such  as  long  journeys  on  foot,  although  disinclined, 
as  a  rule,  to  sustained  labour.    Many  of  the  true 
negro  characters  are    strongly  marked  in  them. 
They  have  the  woolly  hair,  the  broad  noses,  and 
the  thick  lips,  and  also  much  of  the  docility,  the 
light-heartedness,  and  the  extravagantly  grotesque 
humour  of  this  race.    But  some  higher  qualities, 
which  the  negro  does  not  possess,  are  superadded 
to  these.*  They  have  on  the  whole  a  finer  physical 
development— more  gracefully  and  lightly  sculp- 
tured mnbs,  a  higher  cerebral  organisation,  and 
greater  natural  slSewdness  and  sagacity.  It  is  most 
probable  that  they  are  a  fusion  of  the  negro  stock 
with  a  race  that  has  originally  come  down  from  the 
highlands  of  Abyssinia,  and  passed  through  the 
equatorial  tribes,  mingling  with  them,  and  sending 
forth  a  mixed  race  of  their  common  descendants 
towards  the  south.     Mr.  Palgrave*s  description 
of  the  Kahtame  Arabs  of  the  south-eastern  dis- 
tricts of  the  Arabian  peninsula,  whom  he  believes 
1»  have  originidly  come  from  the  highlands  of 
Abyssinia,   and  to  be    quite    distinct    from    the 
Ismaelitie  Arabs  of  the  north-west  of  the  peninsula, 
very  forcibly  recalls  many  of  the  peculiar  charac- 
teristics of  the  Natal  Kafirs,  and  it  is  worthy  of 
note  that  he  speaks  of  one  of  the  ptKniliarities  of 
the  Kahtanic  Arabs  as  being  a  readiness  to  fuse 
with    the  negro  tribes.       Among  the  Kafirs  of 
Katal  thoro  is  sometimos  more  of  the  one  of  these 
forms  of  physical  organisation  and  sometimes  more 

of  the  other,  presented  to  observation.     Even  in 
the  same  family  the  projecting  jaw,  the  long  head, 


and  the  broad  flat  nose  of  the  negro  are  sometimes 
seen  side  by  side  with  the  sharp  features,  the  tbin 
lips,  the  projecting  nose,  and  the  upright  head  and 
prominent  square  forehead  of  the  higher  and 
nobler  type.  In  these  instances  it  is  sometimes 
the  negro  element  and  sometimes  the  Arab 
element  of  the  organisation  that  seems  to  crop 
out.  It  is  a  fact  well  recognised  by  ethnologists 
that  the  true  negro  characteristics  are  in  a  state 
of  mitigation,  if  not  in  abeyance,  towards  the 
eastern  borders  of  the  vast  African  continent.  The 
g^at  source  of  this  mitigation  may  therefore  very 
naturally  be  looked  for  far  up  along  those  eastern 
borders  of  the  sea-girt  lana,  and  it  is  precisely 
there  in  the  high  regions  of  the  eastern  coast  that 
the  Abyssinian  cradle  of  the  Kahtanic  Arab  is 
found  by  the  adventurous  explorer. 


The  Chairman  said  that  the  Zulus,  who  had  been  so 
well  described  with  regard  to  their  military  organisa- 
tion, had  played  a  great  part  in  Africa,  and  he  believed 
they  would  continue  to  do  so  for  many  years  to  come.  He 
quite  concurred  in  the  view  expressed  by  Dr.  Mann, 
tiiat  they  originally  came  from  the  north,  hut  there  was 
now  a  partial  reflex  action  going  on,  and  some  of  them 
were  making  their  way  ba[ck  again.    A  party  of  them 
crossed  the  Zambesi  in  1869,  and,  profiting  by  their 
military  discipline,  had  formed  themselvefl  into  a  tribe 
which  was  devastating  a  great  part  of  Eastern  Africa. 
These  were  the  people  who  were  mentioned  by  living- 
stone  as  the  Maaitu ;  they  massacred  adulta  in  all  direc- 
tions, but  enlisted  boys  of  12  and  14  years  of  age,  and 
brought  them  up  in  their  own  habits,  teaching  tkem  to 
cast  off  their  spears  and  bows  and  arrows,  and  to  fight  at 
close  quarters.    One  of  their  most  desperate  battles  at 
Dingaan  was  won  by  breaking  their  assegais  in  two,  so 
that  the  warriors  were  obligeil  to  use  them  as  daggen 
instead  of  throwing  them ;  and  in  all  ages  it  had  been 
found  that  those  who  could  thus  flght  at  dose  quarters  bad 
been  more  than  a  match  for  those  who  depended  on  long 
shots.    So  it  had  been  with  these  Masitus ;  they  had 
completely  decimated  the  tribes  on  the  east  and  west  of 
Lake  Nyasa,  on  the  east  side  of  Lake  Tanganyka,  and 
there  was  great  reason  to  suppose  that  thev  extended  to 
the   west  of  it   also.     He  mentioned   this  to  show 
what    good    discipline    could    accomplish,  and    how 
easy  it  would  be  for  a   few  determmed  men,  with 
a     knowledge    of     warfare,    to    form     troops    and 
subdue    a   large    country.      Bn^^hshmen    mi^t  take 
a  lesson  from  this,  and  if  sometmng  like  the  Hudson's 
Bay  Company  were  started  in  Central  Africa,  it  shoold 
be  remembered  that  a  few  men  with  a  knowledge  of 
European  drill  and  tactics  could  not  only  protect  them- 
selves, but  insist  on  peace  being  preserved  in  their  neigh* 
bourhood.    And  he  would  add,  that  if  there  were  one 
thing  more  than  another  which  Africans  understood  and 
appreciated,  it  was  the  blessing  of  peace,  and  they  woold 
always  cling  to  anyone  willing  to  enforce  law  and  order 

Mr.  Trelawny  Saunders,  in  proposing  a  cordial  vote  ol 
thanks  to  the  Chairman  for  his  interesting  address,  an( 
for  the  valuable  hints  he  had  thrown  out,  said  that  i 
ever  English  merchants,  who  were  always  lovers  of  peace 
were  desirous  of  establishing  themselres  in  Africa,  the] 
must  begin  by  making  themselves  respected,  and  shot 
their  abmty  to  keep  their  own  ground  by  means  whid 
the  natives  could  appreciate.  If  they  wished  to  penetrat 
into  the  interior  they  must  do  so  with  arms  in  thei 
hands,  not  only  to  peacefully  carry  on  their  own  puifuitj 
but  to  put  down  lawlessness  and  establish  order.  Tb 
advocacy  of  such  a  system  would  go  far  io  make  Engli«l 
men  understand  how  civilisation  might  be  carrici  oc 
in  Africa,  and  might  induce  young  men  of  enterpriw 
such  as  those  who  established  the  Hudsons  Bay  an 
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Svi  lodit  companies,  to  form  some  new  African  oom- 
fOij,  which  should  be  the  beginning  of  a  new  era  of 
erilintion  in  that  great  country. 

Ir.  IwtiUKj,  in  seconding  the  resolution,  said  he 
hid  ilways  taken  a  great  interest  in  the  progress  of 
A&ics,  and  he  had  been  yery  much  pleased  with  the 
ta^gei&oBM  offered  by  the  Chairman  that  evening.  His 
apsnenoe  up  to  the  present  time  had  not  been  very 
&TooiiUe  to  African  oompflmiee,  but  he  did  not  doubt 
thit  a  powerful  association,  well  armed,  might  penetrate 
hto  the  interior.  What  they  were  to  do  when  they  got 
then  he  did  not  know,  but  that  was  another  matter. 
Thoe  WIS  ample  scope  for  trade  with  the  interior,  but 
fiot  oa  the  West  Coast,  as  he  had  already  shown  on  a 
tuauT  ooeasion.  He  should,  however,  be  happy  to  aid 
ia  the  formation  of  a  company  at  any  time,  and  to  give 
than  the  benefit  of  such  experience  as  he  h&d  gained  in 
a  knf  coorae  of  African  commerce. 

The  Tote  of  thanks  was  carried  unanimously. 


8ZVZHTH  OBDIHABY  MESTIHO. 

Wednesday,  January  27th,  1875;  Captain 
Sir  JoEX  HEBOir  Maxwell,  Bart.,  R.N.,  in  the 
chsir. 

The  following  candidates  were  proposed  for 
electioii  as  members  of  the  Society : — 

Aiteagi,  Rodolfb  de,  79,  Gower-street,  W.C. 

Browne,  Boland  Jay,  3,  Hare-court,  Temple,  E.C. 

CletTcr,  the  Hon.  William,  122,  Cannon-street,  E.C. 

EoflMiCt,  W.  T.,  Binfield-lodge,  Clapham,  S. W. 

Fbx,  Coiosel  A.  Lane,  Upper  Fhillimore-gardens,  Een- 

ifflgton,W. 
Gohone,  Thomas  Matthew,  4,  Upper  St.  Qermain's- 

tentce,  Blackheath,  S  JS. 
Wta^  John  George,   11,  South-square,  Gray's-inn, 

W.a;  and  Highfields,  Crouch-end,  N. 

TheioQowing  candidates  were  balloted  for  and 
duly  dected  members  of  the  Society  :— 

5»Wiy,%.Gen.  Andrew,  United  Service  Club,  S.W. 

Haada  fiicbard  Medwin,  Coventry. 

flffiio,  Junes,  F.C.S.,  22,  Little  Peter-street,  Gay- 

thonw,  Manchester. 
Hnt.  J.  H.,  8,  Small-street,  BristoL 
Uwtt,  William  Henry,  Chamleigh,  Eoath,  Cardiff. 
Ttita,  Charies,  F.R.G.8.,  Uuruguay,  and  5,  Victoria- 

ijwet,aw. 
TOttao,  Thomas  Sibley,  Wyken  Colliery  Company, 

Oofentiy, 

The  paper  read  was— 

THE  MEBCANTILE  MARINE  OF  GEEAT 
BRITAIN. 

By  Capt  Bedford  Plm,  B.K.,  M.F. 

I&  the  remarks  I  am  about  to  make  I  shall  en- 
•toaTour  to  place  before  you,  as  fuUy  as  time  will 
f*nwt— altiiough  of  necessity  I  most  be  at  least 
woiparativcly  brief—the  leading  features  of  a 
fubject  o!  the  gravest  importance  and  the  greatest 
^tcrest  to  us  all,  **  The  State,"  that  is,  "  and  the 
^ondition,  of  the  Merchant  Marine  of  ourCountry." 
Po§ribly  the  words  I  have  just  spoken  to  some  of 
yoa  may  have  appeared  strange,  and,  indeed,  ex- 
^^cwted;  but,  on  a  little  reflection,  I  am  dis- 
j^  to  beliiive  you  will  admit  my  present  subject 
*«*  wi,  ia  the  highest  degree,  both  important  and 
°**!!?^^  to  us  all— to  us  all,  individually  as  well 
lacsflectively,  since  I  shall  be  able,  as  I  proceed, 


to  show  that  we  are  all  more  or  less  dependent 
upon  our  merchant  shipping,  not  merely  for  the 
comforts  and  the  luxuries,  but  even  for  uie  neces- 
saries of  everyday  life. 

The  area  of  these  dearly-beloved  islands  of 
ours,  including  the  Channel  Islands,  is  about  80 
millions  of  acres.  Of  this  about  50  millions  are 
cultivated  for  crops,  leaving  the  remaining  30 
millions  to  be  accounted  for  by  lands  covered  with 
houses  and  buildings,  by  gardens  and  parks,  lakes, 
rivers,  roads,  bogs,  moors,  and  woods.  This  50 
millions  is  sdtogether  insufficient  to  sustain  our 
great  and  ever-increasing  population,  even  in  the 
commonest  food.  In  fact,  careful  calculations  show 
this  area  of  the  British  Islands  to  be  capable  of 
sustaining  about  one-fourth  only  of  our  popula- 
tion of  32}  millions ;  and,  consequently,  that  for 
the  sustenance  of  the  remaining  75  per  cent,  of 
our  people — ^that  is,  for  at  least  24  of  our 
32}  millions — ^we  have  to  depend  upon  supplies 
brought  to  our  shores  by  merchant  shipping  from 
foreign  countries. 

Seen  from  the  other  side,  the  same  great  ques- 
tion assumes  an  aspect  such  as  this : — ^The  imports 
for  the  year  1873,  in  money- value,  amoimted 
to  £37l,287>372,  the  exports  for  the  same  period 
being  £311,004,765.  Thus  the  total  value  of  the 
cargoes  brought  into  Great  Britain  and  taken  out 
from  her  in  a  single  year  amoimted  to  the  vast 
Bimi  of  £682,292,137.  In  order  to  accomplish  this 
enormous  carrying  to  and  fro  of  the  earth's  pro- 
duce, and  of  the  productions  of  human  industry, 
shipping  having  an  aggregate  tonnage  of 
6,500,0W)  tons  is  employed  by  us.  Or,  estimating 
each  sailing-ship  at  an  average  of  240  tons,  and  eac£ 
steamer  at  400  tons,  2,500  steamers  and  22,000 
sailing-ships,  making  a  grand  total  of  24,500 
vessels,  engaged  in  conducting  this  indeed  mighty 
commerce. 

Again,  allowing  for  each  100  tons  of  sailing- 
ships  three  men,  and  for  each  100  tons  of  steamers 
five  men,  the  services  of  no  less  than  200,000  seamen 
would  be  required. 

The  cargoes  thus  conveyed  to  us  on  this  gigantic 
scale,  year  by  year,  very  largely  consist  of  various 
articles  of  food  and  clothing,  necessary  for  Health 
and  happiness.  On  the  other  hand,  the  exports 
represent  our  national  industry  and  enterprise, 
or,  in  other  words,  they  exemplify  our  national 
wealth. 

The  amoimt  of  our  imports  and  exports,  there- 
fore, is  clearly  seen  to  materially  affect  the  per- 
sonal interests  of  all  classes  of  our  national 
commimity,  from  the  highest  to  the  lowest  in  the 
land, — and  this,  not  as  a  matter  of  wealth  only, 
but  as  bearing  directly  upon  the  primanr  and  vital 
question  of  our  very  existence.  And  so,  con- 
sidering the  intimate  connection  existing  be- 
tween our  imports  and  exports  and  our  merclu^nt 
shipping,  I  do  not  hesitate  to  assume  your  hearty 
assent  to  my  proposition,  that  the  **  state  and  con- 
dition of  our  merchant  marine"  very  closely  touches 
the  health,  the  wealth,  and  the  happiness  of  every 
individual  of  ourselves  now  here  present,  of  every 
other  individual  also  of  our  fellow  coimtrymen 
and  countrywomen  through  the  length  and 
breadth  of  these  realms. 

If  this  bo  true,  as  certainly  most  tmo  it  ls, 
how  great  and  imperative  must  be  the  necessity — 
not  to  say,  tho  duty — incumbent  upon  us,  by  every 
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posslblie  legitimate  moftna,  to  promote  the  ex- 
panBiDxi  fws  wt^U  in  numbers  s«  in  efficiency  both 
of  our  merchaat  ehipa  mid  of  the  smlora  who  man 
them. 

r  KoWf  under  what  asji^sct  ami  in  what  form  does 
this  great  matter  reaJlj-  pros^nt  itself  to  ua  ?  To 
such  un  inquiry  tho  ruiiiwer  m  m  simjik-  uxid  plain 
afl  it  is  botli  startling  and  lameutahks  Since  the 
repeal  of  the  NaTigalion  Law^  in  1840,  just  one- 
qu444-t<^r  of  II  centuiy  ago,  the  mariue  carrying 
teide  of  tbia  va*t  commerce  has  gradually  been 
melting  away  from  our  flag,  and  fudling  into  the 
hands  of  otb^yr  nations.  Indeeii,  tit  the  j>eriod  of 
the  commcneement  of  the  great  Civil  "War  in  the 
TJnited  Bttttea,  in  April,  Ls^il,  mattei^  lookiKi 
dark  indeed  for  us,  our  TriinsatlaJitic  kinsmen 
havmg  tliea  absorbed  a  voiy  large  proportion  of 
the  marino  carryio g;  trade  of  the  world.  At  that 
time  the  tonnanre  of  Ammctin  merchant  ehipping 
w^s  about  equiil  to  our  own.  One  effect  of  the 
American  Civil  War,  however,  wasi  to  throw  thi 
tTnitcd  States  completely  into  the  background  in 
respect  to  thoir  merchant  shipping.  And  yet, 
notwithst4inding  the  approximate  es  tinction  of  that 
ooee  formidabk*  rivahT-,  at  tho  present  moment 
a  very  large  proportion  of  our  owti  eommerce  is 
earriod  ia  fortngn  bottoms.  Had  it  not  been  for 
the  American  Civil  War,  it  w-ould  be  difttcult 
indeed  to  say  to  ivhat  condition  our  merchant 
service  before  the  time  now  present  might  have 
beciii  reiluced:  bo  that  in  this  case,  at  all  events ^ 
wo  have  an  illustration  of  no  cotuuton  magnitude 
of  the  staying,  "  It  is  an  ill  wind  that  blows  good 
to  nobody/" 

It  is  not  my  purpose  evm  to  attempt  to  deal 
\vitli  the  policy  of  abrogating  the  Navigatioii  Laws 
in  1S4S»,  That  measure  is  in  itself  a  matter  in- 
volving many  and  intiicate  questions  closdy  affect- 
ing our  national  domestic  wonomy.  It  also  con- 
tinues to  be  m  so  complicated  a  position  that,  at 
any  rate  on  tha  present  occasion,  I  sliall  not  pause 
even  to  cross  the  thre^old  of  the  subject.  In- 
stead of  this,  I  ran  content  to  point  out  that,  aU 
competition  »ot withstanding,  the  amount  of  our 
national  tonnage  atiU  retains  very  respectiible  com- 
parative proportions,  though,  i>erhap8,  uot  tUl  that 
could  be  dc^flirod  when  looking  at  our  essentially 
maritinie  position,  to  our  depcndt^ce  upon  shix»s 
and  sailors,  and  to  the  rapid  ittcrease  of  our  po]>u* 
Lit  ion.  Our  tonnage  is  eqiial  to  that  of  three 
other  cotm tries  of  Europo— France,  HoUand,  Nor- 
waj*— and  that  of  the  United  States,  I  have  com- 
putefl  that  at  the  end  of  last  year^  exdusive  of  liver 
wtmmMTBi  England  possessed — 

SftlKllg  fthips  ♦ , . . , . .      22,000 

Steam  ships  «.......«. ^ . » » t « •       2,500 

Saihof  sldp^ 5,300,000 

BkamaMpB ., 1,200,000 

SaOiog  ship , ,     150,000 

Steam  ships  . , , , , ^  ^       60,000 

Total  .. .,_ 200,000 

Deduct  kmum  foreign  aailora  ,,»,,,     2o,000 

Total  ,,..,, ...._   175,000 

Phim.  this  general  sk^^tch  you  wiU  lie  enabled ^  I 
hope,  to  form  some  idea  of  the  extent,  as  also  of 
iki&  mnge,  of  our  mercautlLe  marine  reeources. 


,  inf« 
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I  will  now  proceed  to  diicu*9  the  tlaig  Mi 
condition  of  the  merchant  navy  of  f  -  --  *'-*iU 
That  I  may  be  enabled  to  do  this  in  \i\ 

the  greatir  cleameisiii,  I  propose  to  <.i, ...  ' 

jet:t  into  two  parts: — The  first  part  I 
votM  to  tlio  men ;  and  tiie  si.'coud  part 
M-ith  the  ships. 

As  I  have  already  stated,  in  our  m 
and  steamers,  exclusive  of  nver-boiifs.  thi 
t  Tpployed  cot  les^  than  2il0.O0O  seamen, 
number  tbree-fourtbs  serve  iu  fi3nliTv>-sMp8» 
the  remiuning  one -fourth  in  Of 

20t),(J*XJ  (feameii.  i%  very  lar;::e  i  i  ,  ma<m 

ing  to  about  25,000,  or  *  ■  oi  tbci  rti^ti 

number,  are  kn&tmi  ta  he  i'  :  litjt,  brpi 

sons  wh  o  are  well  qualifiod  ti>  k*r  i  •  ■^>  ■in 
judgment  on  this  subject,  I  have  In  iji  ni 
that  the  foreign  sailors  in  our  ahi|);i  in  reaU 
exceed  even  50»UOO  in  number,  since  now-a-da 
men  are  shipped  mthout  questioning :  and,  in  n 
many  cases,  almost  the  entire  crews  *:«f  sliii»s 
under  our  flag  are  composed  of  foroigneoi. 
reason  to  behove  that  an  Ent^H^h  sbi|i  .sailed^ 
our  shores  the  other  day  without  a  eiingle  E] 
bom  subject  belonging  to  lier;  and  certain 
that,  at  the  shipping  ports,  notice*  tn  H.p  tvJinwt 
effect  are  far  from  infrequent: — *'  '. 
hands—foreigiiers  preferred/'  Foi  > 
may  observe,  are  to  be  Ikad  com],  tri  tn  ri y  ■  h^  jp 

If  we  ass^mie  that  1t>0,000  iiruisli-b-nj  H^duj 
are  to  l>e  f oimd  in  our  merchant  service — thistfun 
is   a  sufficiently  large  nnmhf.T  of  men,  proboi 
a  larger  number  than  belong  to  any  othw  tn 
in  the  kingdom  ^-  to  make  an  inquiry  mto  ^ 
condition  a  matter  of  great  interest*     It 
condition  of  these  men  that  I  desire  to  m 
tion,  not  at  all  after  a  sensational  fashi 
the  calm  dispaisionate  sxtirit  of  a  mav 
served  in  the  merchant  navy,  who  na^tn. 
ft  deep  interest  in  its  welfane,  and  %•],- 
more  or  less  intimate  expcncno«  tjf  i*  ' 
of  30  years ;  who,  moreover,  is  dt 
witli  the  grave  imttonal  importjiii*-* 
and  also  of  the  absolute  nece«M 
inquiry  into  the  entire  organic, 
total  dieorganisation  of  this  invM : 
men.     In  proof  of  the  urgent  neeil  t 
ing  inquiry,  it  cannot  be  denied  that  our 
Bailors  are  less  understood  than  an 3'  other 
working  men  in  the  TInited  Kingdoto.    ^ 
not  so,  the  existence*  of  the  following  fiioti 
have  been  impossible: — 

L  That  the  sftUor  is  ill-used. 

2.  That  he  is  inadequately  patd* 

:j.  Til  at  he  is  badly  fed  and  housed, 

4.  That  his  life — a  life  of  oontinue^l    -..^ .-. 
hardshij> — is  rendered  the  less  end;: 
niatic  neglect;  and  that  he  is  all 
off  than  the  member»  of  any  oth  r  1 

fellow-subjects,  not  cvrai  excepting  :_-       laai 
of  OUT  prisons. 

As  a  eonseqa€!nce  of  th^td  fiets.  flnfl  n  Ifli 
cotirae  of  neglect,  it  has  boen  con*  '  "I 

that,    on    the    whole,    and    with   ^  '4 

exceptions,  thfl  merchant  sailor  of  t**-Jitf' 
n<it  the  mmQ  persomi^  ho  was  leas  W 
it  generation  ag^u  **  The  Commit tiw  of  I 
qmry  into  the  Condition  of  our  Seamen** 
investigated  this  matter  exhauftivi^y ;  Mid 


!»ffft  $t«teft,  tbat  irotn  o  largo  numbcir  of 
<  to  ]sr«t}cal  inqmries,  the>''  find  89  per  cent. 
[J  itplki  ogr^eemg  m  the  opinion  that  the 

'  *  'i"  J'se  tsiercbaat  ierrke — as  a  general  rule— 
liT.  .  ,  fuifiidHi  aft  Bemncjii ;  6.>  per  cent,  of  tWae 
litornpii^s  agive  m  like  numner  in  the  convit-tion 
lllthiy  hm^  det-tTi  orated  in  phj^Hical  condition  ; 
-vi '  I  <. ,  .  Pill  of  ji^Q  same  replies  are  unanimons 
r^  liim  to  havie  deteriorated  in  subor- 

^  iust^  to  what  the  nicrchant  sailor  says  of 

Take    the    north-eastern     ports,     for 

which,  of  aU  parts  of  Great  Brit/uii, 

inilly  .'inii  justly  might  e:£peet  st4?ady 

i  tr^tinent,     Tliey  say,  **Wf* 

lieu  aa  wo  are,  and  Ytduable 

!aJ*e  j*jjy  emplopiient  on  shore,  where 

n  labourer,  id  though  ho  runs  no  risk 

>'ib.  |?ot«  bfitter  paid." 

i"r  what  the  north  country  seamen 

If  ^    Luiir  pre*i[int  condition »  and  what  they  say 

jgwijitiiil^  and  dirtiCt  to  th©  point,  needing  no 

Bpit  to  oEpIoin,  no  argument  to  t^nforce  their 

■P  to  Jet  m  look  to  other  points   of  the 

^^    T>,.,  » f-titiou  which  I  nqifr  will  read  to 

p-  plain,  clear,   and  conclnsive— 

m  "  ,v'  dsij9  I  shall  hare  the  honour 

1^  HoQfle  of  Commons,  emanates 

^  rc^eetmg,  not  the  northern  ports 

the  eouthem,  the  eastern,  and  the 

fA*  a»mmfm*  of  Qnsi  BriUin  mi 
in  Farlmmrni  asHffnbkd. 

ot  tha  imdcTBigmed  tiiadacini  reepect- 

t  fa  thii  wpimjcm  of  jonr  petiCJocerR,  fotinded 

lijt  tipiaieajce^  the  meo  employed  in  the  JiriUah 

1lair«aH  S»r«iD6  aro  iubject  to  ^^t^nt  diiadTimtAgeis 

ladrWreiiurdfcd  by  pratiiical  legialntion. 

L^lMII^  pT^«eni  way  in  which  ships'  aKicloH  are 

~^f»ry»  nad  pDjdufitivfi  of  inc^jcv^nience  and 

I  mkvt&Uk^^  in  tnk^D  of  tho  artickg  to  bind 

fltal  dnliw  than  tho««  ^hich  properly  bikm^ 

km^  flhip,  aad  to  memhei-Bhip  in  ^ben«£t 

'lA  k4T«  ci»  mitural  relAti^  to  the  purpose  for 

cl«gn(fli«at  were  dAftigned  hyjQur  HonQiir- 

-'    *  TToold  eoadttoe  U  Iho  w^lfart  of   tke 

'••»  of  owntr*  of  ihipf ,  if^  at  tb*  tiine 

'  wff«  in«4«  Gompalsary  uponovB«rs  to 

J  %hi^  rtqufted  it  an  allottncnt  not©  for  two- 

I  |af  piyabU  monthly,  for  the  support  of  hia 

'**'*-^T5d   that  itwcruld  tend  to  dimmish  the 

!  he  prcaeni  ajit^m  of  ndvaDco  noteft. 

I  he  gpiniofi  of  your  ptitionerg  it  is  nn- 

l  usjsut  thai  a  mariner  who  fniU  to  comply  with 

*«l  agfteaent  la  pnniihtd  triminallj.^  while  be  ia 

Ibtakeciially  And  ttdioui  civil  remedies  againat 

JW»bo  falJt  on  hia  part. 

JlMttiaUwaand  rf|:alationn  with  refxpect  to  the 

"^  to  magbi^rm  arp  m  many  caies  tivadcMl  or  defied 

IMM«»;  that  quantity  ii  deficient,  tha  quality 

i  lllal  mo  inspect] ua  of  food  lA  prodded  ur  «n* 

b5*!  ^^^'^  ^^'^  prPBcnt  *y litem  bo  much  tim« 

■**-»  tbii  iiaoh4rGr»  of  <zrewa  and  ilinr  hemp  paid 

-  Ai0Wfing   afid  jmmorahiy  ttriFti*  flif-rcfrcpm. 

t  ihrniM  lii  tmtd  willtm  fririy-iiiji^ht  houra  nf  Ujr 

,^  id  any  further  delay  ahould 

Jwi*  :  c;f  th«  iniiHn^r. 

^^^>  J  a  iJ»<^  upjiii  n  41  f  your  petit iiiQcrt)  it  would 

^niilipa  lo  owBiTf ,  niaitbrf ,  and  leaman,  ti^d  the 

^If  NHBiA  «»r«i¥<|uirKl  to  pajia  a  practical 

a«MnAtta&ln  btf or«  Wisg  a!  lo  wt^  to  sign  a«  an 

M^l  ti  ihoald  b»  tnada  pai^l  on  tha  part  of  the 

|««  pwoa  to  engage  uncertificated  m^Ut  and 


that  tha  apprantfoe  lyateiji  should  ha  restored^  and  it  ahonld 
he  made  compulMjry  upon  owners  to  carry  a  uumbflr  of 
uppreatloea  m  their  ahipa  accoi-dine  to  thoir  nlm  and  tou- 
oaiTP. 

E  ghth.— That  great  inDonveaience  and  injury  r^ttlt  to  ' 
tha  mercantile  interenta  of  the  kingdom  from  the  lar^*  and 
increaaini^  employment  of  foi^ignera  and  Laeaira  in  Britiah 
jihipa.  That  within  the  laat  few  yeara  the  proportion  of 
forvigncfs  to  Britiiih  aoazu^a  much  eiceeda  that  of  one 
quariet  of  the  whole. 

Ninth,— That  a  aerioni  evil  arisea  from  the  ahlpping  of 
forei^^f B,  ppnerally  th©  outCAJil«  of  their  ooontryT  from  tha 
amount  of  dipcaaa  they  introduce  on  board  ahip  in  ftpito  of 
the  henefidal  workinit  of  the  Contagious  D»*eftAea  Act*. 
YoTir  petitioners  therefore  pray  your  Hononrnbla  Houeo  to  «g 
legislate  that  a  c/smpuleory  medical  exaoiination  uf  e^^amen 
Bhall  take  place  hefotfl  the  crew  will  he  allowed  to  wil  in  any 
ahip  under  the  Brfttah  fla^. 

Tenth,— That  great  abuaea  have  crept  into  the  prevent 
syifcam  of  shipping  teamen  at  the  varioua  ihippini^  offioea  ia 
tho  Unitad  Kingdom  which  inquire  the  attention  of  tlia 
Ln^sJrtturo,  aod  especially  ia  regmd  to  large  companies. 

Eleventh.— That,  in  the  opininQ  of  your  petition nrs,  grflat 
ahuRc^  do  exiBt  hy  the  praclice  of  fihipmaatera  charging  in ta- 
reat  upon  tuoneya  that  may  ba  adTanced  oat  of  aeamen'a  nwa 
wa^i. 

T  welfth*— That  the  berthing  accoEnmodation  at  proaeal 
aHoted  to  aailom  i«  altogether  inBuHlGiQQt,  ind  in  moat  oaaai 
*u  disgracefully  bad  aa  to  call  for  im mediates  l^g-iHlalion. 

Your  petitionora  theref^jre  pray  your  Honourable  House  to 
take  anoh  itepa  as  Fhall^  ia  the  wi^om  of  your  Hononmhla 
Uouie  cauHB  Lheabov^  and  other  grievanoe«a  of  themercbaat 
6eamen  of  the  United  Kiogdom  to  he  presently  remedied^ 

And  your  petitionora  will  &v^r  pray* 

Signed  on  behalf  of  tho  London  Sciam^n'a  Mutual  Protee- 
tiaa  Society*  Preaident,  Tom.  S.  Lmmon. 

Secretary,  A.  PBTEBfiSN, 

It  is  noi  to  be  AiippoB£>d  that  tho  men  ore  alono 
in  their  oomplaints— their  most  just  complaints — 
for  tho  ofiSoors  also  seem  to  be  in  iiimost  as  bad  & 
jilight*  For  instanco,  the  Master's  Society  of  Stm-- 
derland  pcthxt  out  that  they  *' believe  the  Marine 
Boards  and  Courta  of  Inquiry  are  not  prop©rly 
constituted  to  satisfy  tha  ends  of  justice  (consider^ 
ing  the  difficuUies  that  surround  a  seaman) ,  They 
are  not  aware  that  any  other  c^asfi  of  her  Majesty's 
subjects  are  liable  to  l>e  deprived  of  eamiiig  a  li\T3- 
liliood  for  errors  of  judgment,  ntdther  aro  they 
aware  of  any  class  or  profession  liable  to  be  tried 
ill  the  same  way  as  mastera  and  mates  of  the  mer- 
eantilo  marine*  ITiey  do  not  object  to  iuquirios, 
but  wish  that  the  courts  may  the  more  effeotuaUy 
BcrutinisG  &&d  deal  out  justice*  In  fine,  they  wkk 
to  be  dealt  with  as  other  subjects  of  her  Majesty 
are.'* 

Thua  I  have  endeavoured,  unreservedly  and  m 
plain  words,  to  lay  bare  the  atjtual  atate  and 
condition  of  our  merchant  seamen,  officers  as 
well  ai  men.  Here,  then^  before  pasdng  on 
to  the  second  part  of  the  subject,  in.  which 
I  shjill  treat  of  our  ships,  I  pause  in  oriier 
that  1  may  be  enabled  briefly  to  suggest  the 
remedy ^ — or  rather  the  remedies — calculated^  in 
my  opiauon,  at  once  to  check  tho  alarming  de- 
oline  in  both  the  quality  and  the  quantity  of 
British  scsamen,  and  which  also  ultimately  may 
resiis<^itate^  or,  perhaps  I  ought  to  say  create,  a, 
powerful  body  of  seamen,  better  trained,  better 
disciplined,  and,  as  I  trust  and  believe,  in  every 
sense  better  men  than  ever  before  were  possessed 
among  her  pricel<3ss  treasures  by  Great  Britam. 

The  first  step,  a  step  in  every  rrapect  of  para- 
mount importance,  if  the  regeneration  of  the 
national  Meroantilo  Marine  is  any  object  to  the 
nation^  is  the  appointment  of  a  responsible  boad| 
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whether  in  the  ih«poof  a"Diiect«w-Genenilof  the  »lfB»l«tetl»t  *  wi.pal«OTy  o>edi«ilai|B.m»ta 

fme  AffiuTB  "  (of  course  TindcT  tbo  presidency  of  a 
Cliief  Commisaioner"),     Whatever  orran  gem  en  t 


« 

■m&Y  bo  held  to  be  mo  A  adftititageoii!*,  and!  there 
foiti  most  d&siriiblc^  thua  much  i»  certnin— that 
matt^irs  cfomot  be  expected  to  mend  wntil  thw 
exiats  a  mrmbfT  of  the  Govomment  endawed  with 
ample  powfirs^  whf»  is  rci^ponsibk  for  the  copdijct 
and  the  well-beings  of  our  meJ^hflnt  nurry.  To 
appoint  such  an  ri^r^fr,  and  to  inakf?  Kcch  an  ap- 
pointtiient  immediately,  is  cleatly  the  duty  of  the 
Government. 

The  nex.t  aiiggestifju  I  desiro  to  nuikd  h  that 
"Lord  CflmpbelVs  Act»  £>  and  10  Tie.,  cap.  93.  be 
mfl^e  to  a|)piy  as  clearly  to  loss  of  life  at  «eii  as  it 
now  does  to  such  eases  on  land,  so  that  the  i-egi«- 
tcTed  owner  or  owners — for,  us  I  need  scarcely  say, 
no  ship  should  bo  pennittcd  to  sail  without  a  re-  | 
gi&tered  responsible  ownir^ — might  at  once  be  miidc 
to  answej*  for  any  loss  of  life* 

This  is  an  expedient  that  ftpjjears,  as  indeed  it  is, 
extrcjDoly  simple,  as  it  ik  expreased  in  a  very  few 
extremely  simple  w^ords.  As  in  the  instance  of 
great  invcntiona*  however,  so  in  tho  gravely  impor- 
tant matter  under  our  consideration,  tbe  simplicity 
of  the  legal  provimon  I  have  just  suggested  is  one 
cssentiftl  element  of  its  vulue.  It  would  do  far 
more^  1  am  convinccjd,  than  any  other  form  of 
Icgislfttion  to  improve  both  eeamen  and  ships »  be- 
cmise  it  would  imply  that  ship-oTATiers  would  take 
vei-y  good  iiare  to  bt^como  jtersonally  acquainted 
witJi  their  ships*  cj^ws,  nn  well  as  thoroughly  to 
inspecrt  each  <me  of  their  ships  before  alloiving  her 
tfi  snil.  At  present,  of  all  proprietors  shi|i-owners 
have  the  least  real  kniiwlcdge  of  their  property ^ 
fujd  in  like  manntr  they  have  less  aequaintancc 
with  the  pi^rstms  who  are  engHged  in  their  eerpice 
than  « try  other  employers  of  labour  in  the  kingdom. 
Strange,  imd  perhaps  almost  incredible,  as  it  mny 
AppeoTp  it  is  hy  no  means  annncommon  case  to  find 
owners  who  never  have  even  seen  their  shipi«,  and 
who  know  no  more  of  the  men  who  servo  en  board 
those  ships  thaJi  if  they  lived  in  Timbuctoo, 

Notwithstanding  the  fact  that  this  measure 
would  not  directly  affect  tUf  seamen,  on  a  httle 
r«'flection  it  becomes  obvious  that  indirectly  ^tich 
s  steji  must  tend  in  more  ways  than  one  to  their 
advjmt«g€t.  This  much  is  unqueationahly  certain ; 
it  would  ensure  that  confllant  contact  between 
OwniT  and  men  whicii  speedily  would  bring  about 
a  mntnaJly  satisfactory^  becaue©  mutually  ad  van- 
tflgeouai  settlement,  and  it  would  certainly  at  once 
put  an  end  to  the  odious  necessity  felt  hy  the 
Board  of  Trade  of  sending  detectives  to  spy  out 
th»?  defects  of  merchant  vt-ssids. 

Everyone  must  feel  that  the  estrangement  now 
BO  unhappily  prevalent  can  h'lve  but  one  effect, 
that  of  aggTTivating  existing  evils. 

Scarcely  less  important  than  either  of  the  pre- 
ceding, is  my  third  proposal,  the  medical  inspection 
of  seamen — the  eomputaory  me-dical  examination, 
I  mean,  as  set  forth  in  the  ninth  clause  of  the 
petition  I  have  just  read  to  yon^  and  which,  as  it 
js  80  important,  T  will  repeat' hero : — 

Tb»t  11  terioun  evil  aukk  fnaii  the  kbippsnip  of 
foreigce^is,  livatmlly  »he  ourcnHa  of  tbdr  ccnairy,  fum  the 
nmoiiBt  uf  diiceAi:^  tbpy  iutrndiice  qii  htmid  ihfp  in  t>>pitt  uf 
tfe«  bftirfleial  ivorliinp  of  the  Cnntptcioiit  Ititeni^f*  Acti. 
Ymu-  petltitjneti  thereiare  pray  y«ui-  Himourable  H«ii«t  to 


fihi|>  itader  the  BritUlj  ilng. 

I  have  no  hesitation  in  saying  that  no  nd 
the  world  tnsils  its  sick  scum  en  Mi  utt 
graccf  Tilly  as  w e  do.     Unless  t  b e y  ^  i  >  ^ ^ -  r  h 
uecfidt-nt,  oi*  can  get  a  governor^  ■ 
I  ot  in  ihe  utreets^for  all  Great  Bti  ■ 
ilitferent   arc  these    matters    managed  w 
countricF,   take  the  United   States,  for  bfl 
Although    ecimpetition,    scamp- work,  and  i3k 
sailing  is  quite  as  much  practised  thcTij  as  t 
country^  yet  tho  follo^ng  extract  from  lh« 
of  9th  Jan,,  187 J,  will  give  some  idi-a  of  ^ 
Anieiiean  goveniment  dma  : — 

Tufi  MaHIKB  HoSFITAL  SSKVlCt  OF  TItP  1 


Our  TranMitlaiitic  Ddehboni*,  iihefld  d  ai  ia  i 

Am  nioEt  dtcid<^dl5'  inadvunce  of  th»  uld  nmairy  in 

fur  tb*  cart  tif  iLtir  sick  Mikirti.     Wo  h^vt  bdural 

ekborale  »:id  exhauntivB  frpori  by  Dr*  .Tohii  M^  WJ 

the  superviaing  Burgeon  of  thi*  Marine  HoAfiitftl  f 

The  Unittd  Siated—aa  office  tb*l  wm  cr¥M«4  *" 

Ihree  yearp  ago.      The  Uaik-d  Si»(e*  G«Tfnili 

ftiT  rbe  cato  uf  itn  »iek  a«Aincn  by  tbc  impfjeiUoa  c 

iO  centi  |jtr  muiiib  tipoa   e^ery  officer  nnd  ttilf 

iii^T  CUD  tile  luAriDfi  FerviDg  dflunt.     Tbi»  *^ai  iiot  ciiij 

lo  fllTurd  tuedkal  und  fiiigiciil  aid  and  h'upifiil  kccmU 

turn  to  the  pick,  tilt  a  pufficitnt  idrt^d  !«ldt  to  be*ilj 

tn  the  bnildisg:  t^f  new  Jjoipidila  *t  vtwioBi  portiB*ll| 

foTiBd   lo  be   reqwred.     Uader   prewnt  i^isiilfttkH 

boepital  Xbx  is  oollecited  at  the  Cuittiui-boUM-  ^u  "«cli 

*bere  alio  the  iick  iailori  apply  in  the  firit  iD^etBctffi 

lief.     A  tDc?dical  ciHetr  is  on  duly  at  the  Cti6t4'jB4 

vhoee  faacllon  it  ib  to  exnioiae  the  CAudidale^ for  wdai 

decide  a»  to  their  eligibility,  and  send  tli«ii  off  to  Jnl 

The  ijutieH  cif  the  mpfrvisiEp  furgeoa  fwhohni  bIii 

auprtcTS  at  Wft*li!Dptcij)  are  both  nuBQCfuaB  wtid  iinjjj 

ilfl  ban  been  ehttT^'t  d  with  the  ctiiLfttructiuii  of  a  KxA$m 

and  rrgiilaiitiiiii  la  ccmioanace  with  th*^  f<»ipe  tnii  ta> 

the  Act;   tf>  ftdvine  the  eitfcblifthmeTit  of  w  b*  ^TiittiJ 

k  ind  ci  f  bnildi  n  p  i  httt  ihoald  be  e  re  c  ted    '■  ^ 

*  u mm  ji  ri  lo  the  relp  raft  aE  a  et  ft t  ie  tic  s  Fi  ,'  '« 

front  the  oufpuHB;  and  to  dir PC t  gt*ni-T.    ^  -'^^i 

the  Marine  Hwpit*!  Fund  for  the  rebel  of  «yfc46dj 

RiTHDicD.    Certnin  reviwd  rfgnlatioiiaf  which  eiliii»l 

about  fntir  years  ago,  define  very  ojieiu-ly  lh#  d»!toi  < 

mipdical  aa  dJBtingniihed  from  the  fiscal  dcpartaRM 

no  dflfihinf  of  r ffieiala citn  w«l]  occur.     It  iaftirflgj 

to  qnole  many  fijrures ;  b»t  we  niay  recf^rd,  *i  asafJiJ 

the  usffalc^aa  andsncceas  of  the  present  FV*ttiB,t!l«l* 

the  year  1S73,  13,5'J3  aick  cod  dieiibUd'  mwd^JJ 

mtdicil  end  surgical  aid  ;  12»697  leamen  *«reliijlullj 

hoHpitai  420^150  daySf  or  an  iverege  oif  Abovt  SI  Wj 

vtkth  boppit^l  patient ;  and  8B2  olbei9,  ^ho  wc*  jj 

fnom  diseases  and  injuriea  of  a  charnct^r  not  reqoinH 

nieBt  in  boftpiral^  were  relieved  aa  out-pntjefiii*    T!»J 

daily  niimlHT  of  patients  in  hfwpitRl  tbrniipbout  thtfj 

1,151,  and  the  average  eoit  of  faaintaiaitig  and  traag 

patient  wna  a,  fmctifin  oTer  4*,  per  day.    The  ^NM 

produced  Imi  yp*r  £(i2,17§.    Bui  the  report  ia  milj 

( B 1  y  in  8.  Bt»li«l icai  *f n mi,      Beffdee  in ' ' " ^  *** "^  F** P«* 

n  at  oral  hsatory  of  yellow  fever  in  thi  '  *i 

.T.  M.  Toner  (briefly  noticed  in  the  ^^ 

June  laet),  and  tr-me   rpecial  v\  i.  itc.#4 

m*n  ae  hf  i  ppi  t  al ,  an  d  on  the  gen  e  r '  f  *  b  e  si^ 

mnrjue,  by  Drs.  Minofi  Ellmvi   ,,   _.,::"  j    '^J 

Sfiiiih,   th*e  fin{>erviping    surgeon    ha«  ecu; 

valuable  nrtlcle  on  hci^pitala  and  hoFpitiil 

T*hich  TiUinetoua  fectkmal  end  oilier  ftketrLtf^io  "n- 

U  inrlndcB.  auiunp  other  ij*efiil  uiiLrter.  a  detailed  aej 

thepropoptd  uinrine  hofipifal  at  ^an  Fr*nfif">'     J* 

the  wiJTk  described  ha»  lien  bcirc^Tied  ftr m  ' ' 

other  Eritijih  ho»pit«le,  aa  dMniled    by  'f 

Gallon    In    hi  a    Kddrcfa   oc    he^pilal 

anrboriliep,  hnwevf  r,  nre  a)l  qnofed,  ftr 

afi  t  bees  lire  rept^tt,  evincea  in  Un  c<  i 

uf  CATo  and  labonr  on  the  piirt  of  ]>r. 

Srobably  niore  ihftG  euft^gh  to   do  i 
etaila  of  «  ierrJpfl   *xt  ending  (■»  hti    i- 
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■'snau^tjt  of  flj*  Bo*rd  of  Tritde,  nod  our 

r  iInn  kjn|!/dc»iti,  jire  naw  diiioiu«iiit?  the 

.  r  is*  nil  r  rj wn  in  ercbja  tU  hv  rv  ice , 

I       0'  ni  1 1 N^  I  f  nory  iippren  t  iu*^lii  p , 

^  not**  an*  all  pru- 

bfl  vof  til  whiJe  to 

just  Wirflj*  uotie<»d, 

V  ihv  aeefiil  prwctiral  work  thtkt  ba$ 
r-^r  fifty  ycAri  oHu^t  axid  now  luhorfl, 

thti  »hoTe  simple  ineasur^i  we  mftT 


tho  condition  of  goamt'ii  n^ 
rion  of  a  future  and  constiajt 
»iu*t  not  be  lost  sight  of,  and  to 
r  put  of  my  fiiibjecit  I  h^tve  sriven  eloso  and 
lAfk'iitimi.     My  propo?rition  is  to  insort  a 
I  in  tho  EdiicHtion  Act— without  whioh,  by 

*  ^   of     *'  1 

tfr—x^ir]  ■-'  ■  ^     .y 

1  .  i'Ttn,  ench  ettpplyitig  its  rjTiotj* 

z-ship  stationed  on  the  caufit 

•I  aji  posailjle*     In  En^diuid, 

\v^e  hiiVi^  luoro  thttn  Viii  dusir- 

tlivftt*  »)ii]\'5.  und  20  at  Jeagt  ill 

t  u^  ojf^uim  200  hoy.^  per  annnm 

rn>  it  remc'iiiberetl  that  there 

'  HlO  fmuper  hoys  in  England 

T»'  yi^nr*  of  «|pr«>— wt»  ahali 

-ml  distTiplined  boys,  the 

►  « .  X  ..  .IT  lu  ute  merchapRt  aorTicci  ■prr 

*>  way  to  kwp  these  hoys  attachf:d  to 

-■r.     ^nd,   still    moro,    atUdied    t<t 

m  easy  problem  to  solve,  but  too 

,    ri  in  any  detaU  on  tho  presrmt  occa- 

e,  howr^ver,  that  we  havo  only  to 

Hrcji  are  c^nsurt^d.  mid  that  a  suh- 

"  Jtnnuity  is  provided  for  their  old 

♦^Ii^  not  fail  to  kiii^  them  to  thoir 

aJiips. 

SftLPS. 

Ch«ge,  tia  loss  palpablo  thtm  decided, 

yicc  witliiii  the  last  few  years  in  the 

ftniiiirtiofi^  of  our  ships  no  ini»>  oan  well 

.  .!.... ..      j^  ^  ^^^^  nef-esBury  to  bt'  a  sailor 

Hi  tc*  obyrrve  and  to  note  this 

r  m^w-ii-dfiyE  »c»eB  a  ship  ia  at 

'  '  '  '  '   ''  ■^'   i'^Wt  narrow  appeiirancp, 

'  ■  '  '  r  bnnrn  in  lei^gth,  often 

on  the  table — and  oeca- 

'"^  lier  beam,    so  uulike 

ny  years  ago,  when  vesa^h 

ly     if   f^TTon   eicc^ded    four 

v-s,  if  Well  and  mih- 

out,  itbly  handed, 

^nKi.^l   wiUiuut   U'iereace  to  *"' bttilder  « 

W  «iiip«  wm*  n:ady  to  fao€%  and  wi^ll 

■tirttioiuit,    whnU'ver    weuther    they 

;  wichout — to  us*^  n  sea  phrmt> — 

roHJMrnm.     Theso  resaf^ls  were  the  ro- 

•»pl«Tiaot*»-— ail  ob?*enmnt  practieal  ex- 

*''*'* 'TriK^,     At  all  evrnt^ 

***•",  *^^  I   up  an  eijorraous 

M  fi3«.^  ?.;,  —'»^-tbf^  English 

^    parts  of  the 

kil«  the  eoasts 

-  wem   hikdiy  Ughtcd,   and 

^t*,  at  boat,  were  iixiperfeetly 

>  ^  loo^iHi.    Thiy  ksd  ua  •*  Ede  of  the 


P 


ilo'! 


Boad  at  8eo,**  whether  to  ^uide  th*m  faithfally 

or  to  mialeiid  tiiemi  disaatrmisly,  Lif eboafei  wew 
unknown  to  tbpm.  even  in  tJieir  dwjams  ;  and  of 
the  naany  advantagen  now  enjoyed  by  seafaring 
men,  few,  if  any,  in  their  liays  had  been  deviied 
and  provided,  Notwithstaoding  difadvftntages 
sueh  aa  these,  however,  tiisadvantagei  eqns^y 
affiif-tin^  both  the  ships  and  the  sailors  of  pa«t 
times,  the  numbers  of  wrecks  Mnd  collisions,  with 
the  consefpLerit  loss  of  lift^—irreeppctive  of  the 
ejisualtie,M  justly  distinguished  as  the  aet  of  God — 
were  ab.solutely  in^^igiiieeant  when  o(»mpared  wH 
the  frightful,  nay  uppalling,  catitstroplies  wT  ' 
ehara^-teriso  the  presetit  day,  a  diiily  lo«6  of  ' 
or  four  ships  imd  ten  or  twelve  men. 

With  antoccdents  such  as  these,  and  with  hie- 
torj"  bnngiii^  with  it  from  thts  piut  lesson** 
fraught  with  ftdmonitory  K«ggestion«  for  the 
future,  an  inquiry  may  well  be  mud^  into  the 
reasons  wMoh  could  have  led  to  the  rsdjcal 
ohan^  that  has  taken  place  in  the  form  and 
eharacter  of  our  shippLng,  And  the  cause  for  ail 
this — not  a  good  cause,  but  one  essentialiy  bad— 
115  easily  discoTered  m  the  extreme  faultinej^s  of  tho 
laws  regTil&ting  the  measurement  for  tonnage, 
laws  which  have  been  jnoTQ  seriously  tampered 
with,  altered,  and  "  amended"  (as  the"  legislative 
pattjhini^  process  is  somewhat  ironically  styled) 
than  any  other  enactments  on  the  statute-book  of 
thin  comitry.  The  Mumtettr  de  la  Fhtk%  the  naval 
organ  of  our  French  neighiiom-s,  without  heaita- 
tion,  imd  in  (so  many  wi^riJsj  denoimces  our  prtsent 
tonnaipre  law  and  the  BiH  for  iU  amenrhiiont  as 
enitetiii^  a  ^*  legal  fraud  ;*'  and  I  myHCilf  do  not 
heaitat*"  to  say  of  it,  that  it  is  an  nnj  ust  and  oppre«- 
dve  law : — 

E^tvtuU  U'amkirdftom  a/}  artiek  in  lh§  **  MimiUiir  *f*  la 

*'  lo  ft  feiT  ^enrj*'  Hme  the  pfKipltj  will  Dftt  ^d^rstond  how 
i^arh  an  oflkUl  net  i&«  that  of  the  prvtefit  m«ft»uroaif!iit  of 
vpuselft  cnuH  re^main  m  lonj?  ft  Irjjal  fraud.  And  is  jt  aot 
rimllfii   fraud.  Ibb  Mysterij  nempat  npplied  by  the 

CHZijitimu^  anith^i'ritks  **■  i  iw,  aad  which  girea  a 

rciulc  kiixlly  ecjaul  ta  twv-L ,  .,v^  trulh  / 

^'  Mu«t  one  think  r^farm  hopeless?  A  foLT  ml^ht  exut  oE 
th«,t  acore  if  ona  thimght  only  of  the  f^up  fk  /ore*  of 
wbicb  thn  Sq^k  CofopiiBy  was  ih^  vic1irn,filinply  bfcaasetbe 
Urififth  G(fV«TOTniMit  vould  not  ilIIow  rUti  «fltii&liii^hiDg  of  m 
nurl  time  tax  fttion  founded  on  trae  Uiv  najcf^.  I  n«  I  b  e  «thaT«o- 
temtic  of  unjaftt  ootit  to  be  obliged  cuuAtvittly  to  defeod 
ibemielvQii.  liig^lit  is  indcmitiiLiily  teaaaitiuii;  one  never 
knowft  with  wh*?!  atmfl  it  will  be  provided  on  Ihe  fireit  lugaalt. 
Tlio  ejicluAivfl  and  uilfl&b  intereBt  of  ihipowsera  hflft  beem  th© 
bul«rEi-k  of  ofEcitd  ^snai^g^. 

**  T«lifl  two  cawit.  Tht  first  of  a  itennier  of  79ij  tons  of 
offlclal  toancge,  with  ft  ^^rpM  of  1,G7I  tons  of  pjhirn  ft»i]  oOO 
ejiiw  of  ormngM.  Tho  uecond,  «f  420  official  totinaijtp,  with  a 
i^rgo  of  SaO  toot  of  salphur  ore  iind  1,500  ciueB  of  iirongeB. 

"StatiBticH  fchow  thiit  on  sn  tvemgo  sl^^mers  owry  fiCi  ptr 
r^nt.  ftbuve  ibcir  rFf  iater«d  oltldii!  toannge. 

**  Fraud  ftttmcta  frindfevfin  if  anyone  d«ro»  to  glT«  ft  l^gal 
chHmcler  to  it* 

'*  Th^ro  is  bat  one  Bolution,  Ranoanciing'  tbo  admitted 
errur^  tbu  legisJatttre  ought  eimply  to  my  that  the  flfHoial 
toUQage  of  Bhip»i  b*  they  Bailing  »hipB,  BteamorB,  nr  packets, 
ihall  expr^A^  the  real  capacity  and  thefftcullr  of  Inding ;  aad 
that  every  ton  put  oa  bonra  above  tbe  oflici4l  rej^^ietered 
tonnagY!,  wbioh  would  be  n  dangerooji  tturchar^e  for  iU*i  crew, 
wuuld  entj^l  the  application  of  a  very  Bevere  penalty.  Tbia 
wouM  only  bu  aiaiple,  true,  and  honest*  When  will  this 
happen  ?  " 


When  speafcin^^  in  such  atrong  terms  of  this 
law  and  of  iU  effect  npon  our  mercBJitOe  niaxme^ 
1  do  not  for  one  momcmt  desire  to  confine  myself 
to  the  ohjectimiB  rjiiH<!<l  by  the  writer  iu  the  Moni- 
ieur  dif  la  FhUe,  or  to  l>e  considered  iiuensihle 
to  the  exiatonce  of  a  few  other  dork  spots 
whieh  tamifih  the  escutcheon  of  our  merchant 
navy,  and  to  the  oxiatence  of  which  but  too  justly 
must  he  usiiignod  the  loss  of  very  many  iralutthle 
lives  and  the  waste  of  a  vast  amount  of  proi>orty, 
XTngeaworthy  i^hipa  and  unahipworthy  seamen  are 
doubtJessT  to  he  found,  and  fotind  far  too  fre- 
quently under  the  EtigU^h  tlag^.  Still,  I  am  pre- 
pfi^red  to  aasi^  to  the  unsafe  and  unhandy  fonn  of 
steamer  now  unhappily«o prevalent,  almost  without 
KU  exception,  the  deplorable  easesi  of  foundering  at 
iea  with  which  we  are  now  becoming  moro  and 
more  familiar. 

But  lot  me  hrin(Gr  before  you  what  Bit  Jmnes 
Elphinstone,  an  old  miilor,  and  tire  member  for 
Portamouth,  has  stated  on  this  point  in  his  evideiii!C 
before  the  Tonnage  Committee : — 

"I  wAscomitig:  home  frt*m  Bombfty,  in  the  Rptioff  nf  1P70, 
in  ft  fttip  315  foet  long-  of  the  uew  conatrtiolion,"— *'  She  ha4 
ft  flttsh  depk  fore  nnd  ftft/'— '*  We  bud  very  bad  weather 
mdo^,  and  I  wa*  partieaUirly  mlnrcstcd  id  the  bebiivinur  uf 
thut  Bhip,  becAUB©  1  bad  never  been  in  n  phap  no  \iin^  boforp, 
and  tbe  ucUejq  of  tha  *ea  upon  that  «bip  sbuwed  eub  ci Kelly 
wbut  tbfi  action  of  the  sea  mnat  be  in  heavy  wither  nti  sblpK 
of  that  letiKtb  and  tbatd«crii>tfon.'*— "ibo  etfect  of  Ibe  ^n 
upon  II  sliip  of  that  abarpDew  wan  tbin,  innlrid  of  being 
t1m>wD  off,  aa  it  wan  in  Ibij  old  dciicrtption  of  ubip,  tbe  sea 
mn  alot)^  ibe  »bip'B  <^ide  and  fell  on  board  in  a  niaMi],  either 
jUBt  ftbaft  tbe  che^el-tree  or  abcmt  uiidshtpKjttet  in  ibe  place 
where,  if  abe  bad  not  been  a  tliisb-deeked  tbip,  tbo  fiea  wouid 
have  turoblei  into  hefj  aad  1  a!  tribute  tba  loBHen  uf  ftbips  of 
that  construction  very  much  to  tbat.  cireumBtane'e,  I  wai  on 
deck  the  wboie  tiint  of  thnt  gale  iif  wind,  and  1  w^fltcbed  the 
thiag  mo#t  narrowly,  and  I  wiia  very  muoh  intereAtod  in  eee- 
ing  the  behaviour  of  ibe  *bip«  1  am  qnile  cert  rain  lliat  we 
«hoald  haTi'  Uotn  id  bndily  danger  if  ihe  bad  nn*  bitn  a.  Iluj^h^ 
deck  nhip  with  her  hatcbe*  battened  iJowtu  This  is  one  illus" 
tiftMun  wbieh  I  lb  ink  there  la  ft  good  defll  in." 

The  blame  for  this  condition  of  things  cannot  be 
said  to  rest  entirely  with  sbip-bnildcrs,  who  simply 
comply  to  the  best  of  their  ability  with  the  re- 
quirements of  their  cUBtomt^rs.  the  shipownera* 
The  shipowners  are  natnrally  inlluencod  by  »  dcaire 
to  make  the  largest  possible  amount  of  money 
upon  the  least  possible  amount  of  tonnage,  a  atato 
of  thing^s  fostered*  if  not  ejcprefisly  and  directly  en- 
ooiirag:ed  ^yy  our  present  tonnaf^e  law*  which,  as  I 
have  just  shown,  by  tbe  3foni(eur  d^  la  FUMc  is 
designated  a  '*  legal  fraud," 

At  this  point  it  will  be  well  to  consider  what  this 
term  **  tonnage"  rightly  implies,  for  the  question 
of  tonnap)  of  lat©  years  has  been  so  OYerladen  with 
empirieal  rules  and  grossly  unfair  exemptions  that 
confusion  and  evasion  neigTi  supreme.  To  such  an 
extent,  indeed,  does  this  disgraceful  and  deplor- 
able condition  of  thinga  prevail— and  prevail,  you 
will  bear  in  mind,  to  the  exti'eme  degradation  tind 
debasement  of  the  merrantile  marine  —  that  a 
comiRol,  no  lees  able  and  eminent  than  Sir  John 
Karslake,  when  engaged  in  a  tonnage  case  at  the 
beii^niiing  of  last  year,  in  open  Court  canfeesed 
his  inability  to  understand  the  la w ;  whereupon  the 
judge  who  presided  said  that  he  would  cndetwour 
to  understand  it — a  confession  which  conclusively 
demouj^trated  the  state  of  th*^  law  upon  tonnage 
to  be  J  to  say  the  least,  signally  nnfortnnate.  But 
let  U8  refer  to  the  opinions  of  practical  men,  de- 


livered in  this  very  room*  and  to  ht^  found  b  0i 
Transactions  of  the  Institute  of  Kaval  Aieliitcctib 

TramiiHwm  of  tht  Imtituie  qf  Ifm^l  Af(hitmi$* 
VoL  U.    1868, 

AnMIBAl*  THB  EaSL  OF  H4RDWICK1* 

"  I  ihould  fiot  mytelf  reoemmond  thsttbempdeof  tomt 
mg  tonnago  accord ia^  to  tbe  BritUb  rale  ihoald  ba  id«l 
by  ftU  UAtitini,  Tontuig^eT  a^  we  use  tbe  Wrat,  it  mM 
more  tban  n  statement  wbieb  Tepreaents  the  biilk^sf  lbt«J 
contents  of  tbo  iij*ide  of  a  abip.  By  our  mode  ot  ioms~^ 
ment  tbe  diviJior  ia  100,  and  in  ataiinp  that  iUO  eabw 
mftke  «  tijn,  wm  mean  &  ton  of— *wbat  F  Du  IfHt  mW-  ( 
make  a  ton  of  iroti,  a,  too  of  lead,  a  ton  of  I&di 
a  ton  of  what  article  f  Doea  that  eoavey  li>  > 
notion  of  what  the  tazitiftj:^  of  a  tbip  i«  r-    Th^ 


tbe  weight- catty iag  power  of  a  ebip,  but  tlio  ni  "de  i 
it  Ia  adopted  ^vei  lie  notkinif  of  the  kind,  Tlmt, 
ii  a  frreat  fault.  _ 

*<  If  Ibii  mode  of  muiuiureiiient  wen*  edflpted  by  tUsjif 
I  ahouM  recommend  that  they  should  mure  n«i»tly  ippro 
the  weight  of  iiiomething  than  merely  taking  the  mtiaM 
cubic  feet  contained  luthi  inaido  of  tbe  hall  of  a  i^i«i 
diviifjr  of  which  ifl  100,  I  woald  murb  ratUer  »« 
number  as  a  divisor  which  would  give  ha  ihf'  tiotiuD  ol 
weight  whieU  we  are  af:«u*toiaed  to  Imik  at  — »it«|. 
inBtauce.  Why  ahould  wm  not  u§6  33  cubic  f  i»t  p«t 
atead  f^f  lfl{)  ?  .     _ 

**  Why  not  approach  the  weight-carryisg  power  a  • 
to  the  element  m  which  nh^  d^ata  f  < 

**  1  undoubtedly  ehonld  take  from  her  all  th)Q»|«W 
are  employed  ia  ber  piopuleiofU,  and  in  the  mewiiof''"'^ 
Ing  ber  Mafety^  and  1  nbuiiild  be  rather  ibclitied  te  m 
abip  to  tbe  public  with  all  her  maohimery  on  betiv  • 
for  her  pRipulsion,  with  ber  spore  and  aueh  othw 
are  ab^tthituly  neceaiary  f'jr  ber  conduct ;  nad  tt 
place  HCi  indelible  lino  alonff  her  hull,  and  thea  I 
auoth^r  line  iibti'Ve  it,  whEeh  sbunld  aiate  lo  ths  * 
the  iafety  of  that  abip  would  be  at  sea»  and  tben 
the  tonnage  of  that  ship  wbit  e^iiated  between 
linee*  Now  that  wotjid  be  inteiligible,  it  would  btj 
it  would  be  Uftefui  Yon  might  adopt  that  in  m 
Yon  mipht  pivo  to  all  people  e  thorough  knu*M|!l| 
they  bid,  and  of  what  ihtijj  were  making  use  u^r' 
they  were  goitig  to  put  their  cjirpoea  on  bciATidof| 
the' safety  of  their  Teaseb  depended  upon/' 
Ma.  Scott  Rusfxi.L. 
*'  If  you  are  to  be  quite  fair,  ynu  should  fcllo» 
as  well  aa  all  the  eDUine-rounu  Now  there  itt  u* 
honeBt  allowauco.  There  ia  do  doing  it,  becaiut^ 
ahip  with  eoormoue  tonnage  !o  be  meaanred  I  li 
mjr  flbip  on  the  Sr^t  vo^ii|^e  to  ^o  all  Fotind  tbi 
then  the  will  get  the  whole  iQaide  of  ber  allowiliMli 
fael  J  aod  thtn,  if  on  tbe  next  vuyajre  1  nut  hertlH^ij 
trip,  it  ia  quite  plain  that  the  kw"  will  haw  fc*®* 
abuaed,  and  we  ftU  know  how  ttttarly  the  law  it  almw 
it  iatxiesihie. 

'*  Lord  Hardwicke,  ne  1  oonoeivc,  only  expf eiiwd  W 
all  feel— that  tbe-  true  light-line  of  a  abip  ouj^^^"^ 
le^rible  quantity^  either  on  the  sbip'epopti^rB.orua 
of  tbo  ahip  herself.  W®  all  agree  that  tbe  d 
water*liae  ought  to  bo  a  legible  linep  eitbcr  «*^ 
pjipora  or  on  the  ship  herself.  We  all  ftff«e  thr" 
enormous  interealji— and  we  often  think  ih*i!i  aiJt 
intereita — which  are  oppOM-d  U>  that  piece  <jf  d»] 
I  do  helieTO  that  for  any  actual  natinual  inlti 
nothing  so  good  aa  daylight,  oTtrytbing  a  bow  i 
potAibH  eTerytbing  put  into  Ibo  newfpapifrf ,  Tl 
would  itroagly  advocate,  a»  tbe  grenteil  moa  that 
oonferrod  upoa  the  intereile  of  thii  GOnatry,  4S 
mark  of  the  deep  loud-line  of  the  «hi^;  and  oa  te  ti»i 
line,  perhaps  that  would  take  care  of  itiwlf.'*  ^ 

Ma.  Hekry  LitfOtjrg. 
"  In   iome  cMuies  the  eyetem  of   allowftijeis  f  ? 
act!   very  harehly  and  upjuatly  \   I   mean  r^s-tv 
reference  to  tbe  eilowance  to  Rteaoiera.    I  h\ 
tbe  dock  pEiint  of  view,  which  is  a  poinl  i : 
be  forgott4^  in  cvmicg  to  any  deciaion  on 
vait  importance.     There  are  i.'ertahi  alloftftniw*!  f*l ^ 
for  engine-room  spacet  which  seeto  to  he  fait  aiuJ 
But  then  it  may  m  argued  by  the  dock  ^os^^h 
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Aip  thftl  brings  oMDpmtiTelj  s  mMdl  unomit  of  otrgo 
ooghC  to  pa  J  a  proportkmatoly  anall  amount  aa  oompand 
vilh  the  tonnage  of  the  ahip,  and  thev  argae  tliat  the  steam 
ihip  ooold  Terr  well  afB>ra  to  pa j  for  that  engine  spaoe, 
vhv^if  it  had  been  a  sailing  ship,  wotild  haye  been  filled 
vithoargo. 

**  Of  oonrae,  in  a  sailiog  ship  the  freight  eaned  hj  the 
WHri  voold  be,  say  £2  10s.  a  ton,  whereas  in  the  steam- 
boat, wbkik  has  brooght  the  cargo  at  a  qoioker  pace,  it  may 
be  ^  a  too,  and  therefore  the  shipowner  who  has  this  large 
aDowanee  made  to  him,  is  really  quite  as  well  able  to  pay 
the  dodc  company  on  the  whole  spaoe,  as  the  sailing  snip 
voald  be  for  ner  whole  internal  space.  Then,  again,  as  to 
the  point  abont  the  spaoe  for  cargo,  and  the  space  for  the 
•eoommodation  of  the  passengers  and  the  crew.  It  should 
bt  rtnembered  that  in  the  large  ocean  steamers  a  very  large 
]soportioo  of  the  crew  are  really  for  the  comfort  of  the 
pMMBgera,  who  pay  h  very  high  charge  for  the  aooommoda- 
tion  in  the  ahip  whioh  they  enjoy,  and  I  think  it  would  be 
UDJut  and  arbitrary  to  the  dock  company  to  deduct  the 
met  eoeopied  by  these  servants,  their  sleeping  aooommoda- 
tun,  and  ao  forth,  from  the  tonnsge  paid  to 'the  dock 
«impsBy.  Then  it  also  frequently  happens  in  large 
■fmaurs  that  they  fill  the  cabin  spaoe  in  the  vessel  which 
it  not  oooitpied  with  passengers,  with  cargo.  I  speak  thus 
fraamy  own  knowledge,  having  travelleid  in  the  Cunard 
itnniers,  aad  the  large  Royal  West  India  Mail  steamers. 
I  havs  eroaaed  in  the  West  India  steamers,  and  I  have  seen 
in  the  cabins  tobacco,  bales  of  cotton,  and  so  on.  I  have 
seen  both  orew  space  and  passenger  space  occupied  with 
cvfo,  and  Tery  often  the  stewards,  whose  berths  were  filled 
vtih  cargo,  have  lodged  in  spare  passenger  cabins.  It 
voald,  therefore,  be  a  gross  injustice  to  the  dock  companies 
to  mska  a  large  deduction  from  ships  capable  of  paying  a 
fnr  and  raaaonable  rate,  because  their  earnings  are  large 
ia  pioportion,  on  account  of  the  excessive  freight  which 
ftcy  get.  I  think  that  in  many  cases  the  present  system  of 
Tsonage  Laws  act  with  great  injustice,  and  require  super- 
T^m  sod  amendment." 

One  of  the  diffictdties  hitherto  experienced  in 
ettaWiwhing  a  sound  and  proper  Tonnage-law 
(though  in  fact  the  so-called  difficulty  has  heen 
w^  imaginary),  in  a  great  degree,  has  arisen 
from  an  unwillingness  to  grapple  effectually  with 
the  load-line  question.  But  this  very  question, 
whidi  csibraoes  also  the  height  of  the  vessel's 
freeboard,  and  has  a  most  importcuit  direct  bear- 
ing irocn  the  safety  of  the  crew,  presses  beyond 
aZTothas  for  immediate  settlement. 

Now  the  true  tonnage  of  a  vessel  is  simphr  the 
number  of  tons  of  dead  weight  she  is  capable  of 
curying  in  safety,  or  her  bulk  between  the  light 
and  the  load  water-lines — i.e.,  the  difference  be- 
tween her  light  and  her  load  displacements  given 
in  tons.  This  difference  used  to  oe  very  correctly 
designated  as  the  ship's  **  burden." 

A  veasel,  with  her  equipment  and  crew,  will  have 
a  certain  line  of  flotation  tod  a  certain  displace- 
ment ;  and,  after  taking  a  full  cargo,  she  will 
hare  another  and  a  deeper  line  of  flotation,  with 
a  greater  displacement ;  or,  so  to  speak,  her  own 
deeper  immersion  will  cause  her  to  impress  a 
deeper  hole  in  the  water.  The  cubic  contents  of 
that  portion  of  the  vessel  contained  between  these 
two  water-lines,  measured  externally,  will  be  tiie 
wne  as  the  number  of  cubic  feet  of  water  which 
the  cargo,  by  depressing  her,  has  oompelled  the 
Teasel  to  force  out  of  its  place.  As  the  weight  of 
cpe  eohic  foot  of  water  is  Imown,  that  weight  mul- 
tmhed  by  the  number  of  cubic  feet  of  water  dis- 
pOMMd  by  the  greater  immersion  of  the  vessel,  will 
give  the  weight  of  the  volume  of  the  water  so  dis- 
{laoed ;  and  that  weight  will  be  the  same  as  iJie 
"Voght  of  the  car^o,  the  ]pre8ence  of  whioh  caused 
Ae  displacement  m  question-^that  weight  I  there- 
toft  propose  should  constitute  the  tonnage  of  the 


veesel,  since  it  is  the  weight,  when  expressed  in 
tons,  of  the  cargo  which  she  can  carry  with  safety 
to  herself  and  her  crew. 

Simple  as  this  statement  is,  I  hope  I  may  be 
pardoned  for  giving  the  following  example  in 
illustration  of  it,  since  it  is  the  turning  point  of 
my  present  argument.  I  take  a  vessel  with  her 
complete  eqidpment,  but  without  any  cargo,  and 
will  consider  the  whole  to  weigh  80  tons.  I 
assume  her  to  be  afloat,  and,  accordingly,  the  line 
to  which  on  her  exterior  surface  the  water  rises, 
I  entitle  her  **  light  water-line."  Now,  suppose 
the  water  in  which  this  vessel  is  floating  to  become 
soM,  so  as  to  retain  the  impression  (or  hollow) 
made  by  her  form  when  floating,  after  she  had 
been  lifted  up  and  removed ;  and  further  suppose 
this  hollow,  or  impression,  so  retained  to  be  filled 
with  water.  If  ^at  water  were  taken  out  and 
weighed  it  would  be  found  to  weigh  exactly  80 
tons.  Again,  I  now  suppose  100  tons  of  cargo  to 
have  been  placed  on  board  this  vessel,  the  vessel 
herself,  as  before,  to  be  afloat.  In  this  case  her 
deeper  immersion,  caused  by  the  presence  of  her 
cargo,  will  cause  her  to  make  a  deeper  im- 
pression, or  a  larger  hollow,  in  the  water; 
and  the  water,  rising  higher  around  her  ex- 
terior, will  give  her  "load  water-line."  If 
the  former  process  be  repeated,  the  result  of 
the  operation  will  show  a  larger  hollow,  or  im- 
pression, which  will  contain  exactly  180  tons  of 
water, — or  the  weight  of  the  water  required  to  fill 
the  larger  hollow  will  exceed  the  weight  of  the 
water  required  to  fill  the.  smaller  hoUdw,  hy 
100  tons,  being  the  exact  weight  of  the  vessel's 
cargo— the  exact  measure  in  tons,  therefore,  of  her 
capacity  for  cturrying  cargo,  which  is  her  **  ton- 
nage." The  difference  between  the  two  supposed 
impressions,  or  the  two  real  displacements,  is 
marked  upon  the  vessel  herself  by  the  space 
between  her  light  and  her  load  water-lines, — as, 
indeed.  I  have  already  said.  It,  therefore  is 
evident  (to  repeat  what  I  have  just  said  in  another 
form  of  words)  that  whatever  weight  a  vessel  may 
be — whether  without  a  cargo,  or  with  either  a  fuU 
or  a  partial  cargo,  that  same  weight  will  be 
identical  with  ttie  weight  of  the  water  it 
will  displace;  whence  it  follows,  that  the  dis- 
placement of  a  vessel  with  cargo  on  board, 
minus  her  displacement  without  it,  gives  the 
weight  of  the  cargo,  or  the  true  tonnage  of  the 


In  former  times  this  principle  was  well  under- 
stood, it  having  been  applied  so  long  ago  as  1694 
by  the  6  and  7  of  William  and  Mary  (in  conse- 
quence of  **  divers  new  Frauds,  Deceits,  and 
Abuses  ")  to  the  counties  of  Northumberland  and 
Durham  for  the  measuring  and  marking  of  keels ; 
and  subsequently  it  was  extended  under  the  15th 
(Jeorge  III.  to  the  collier  trade  at  all  other  ports 
of  Gh-eat  Britain,  in  the  followii^  terms:— The 
vessels  to  "  be  admeasured  by  a  dead  weight  of 
lead  or  iron,  allowing  twenty  hundred- weu^ht 
avoirdupois  to  the  ton,  and  marked  and  nailed  as 
aforesaid  to  denote  what  quantity  of  coals  each 
will  carry  up  to  the  mark  set  thereon."  I  question 
if  this  Act  has  ever  been  formally  repealed.  When 
this  Act  was  passed,  the  vessels  affected  by  it  were 
comparatively  small.  This  method  of  ascertain- 
ing their  weight-carrying  capacity  could  therefore 
easily  be  worked  out,  and  was  perfectly  correct. 
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Another  Aet,  differmg  enttrelj  in  princijite  (Ofh 

OfO>  I*),  Wftp  At  the  same  time  in  force  for  veiids 

engttf^ed  in  the  spirit  trade ;    it  w««  etraoted  hj  it 

— **  Thttt  the   following  r«l<*  shall   be  ohserved  : 

(that  h  to  say)  take  the  len^h  of  th<>  ktM;^  witiiin 

»0«Td  (io  much  us  she  treads  on  the  |*ruund),  imd 

he  breadth  within  board  by  the  mids^hip  bi^tim* 

from  plftnk  to  plank,  and  htdi  tht*  bn^adth  for  the 

dt*j>th»  then  multiply  the  length  by  tht*  brtiidth* 

Kad  thftt  product  by  the  depth,  and  divide  the 

rholci  by  JM ;  tbe  quotient  wlQ  gi^e  the  true  con- 

tents  of  the  tonnage.'* 

And  this  Act  for  the  spirit  tmd<**  instead  of  that 
^lor  the  colli  trade,  formed  the  basis  of  the  iirsit 
ffueml  Act  (i:i  rieo.  Ill,,  c,  T4);  ?md  ktar,  an 
[ldition<al  Act  (o9  Geo*  III.,  c*  5)  wrts  afterwards 
ssed  for  deducting  the  length  of  the  ensrine- 
[>m  in  Bir2iim- vessels. 
In  the  year  1821,  so  great  was  the  dissatisftiC- 
tion  at  tht?  state  of  the  hiw,  tbat  a  Commission 
i  appointed  to  inTestigate  the  subject ;  and  this 
umi^sion  rti^jcirted :— *'  That  there  ftre  snffident 
reasons  for  being  dissatisfied  with  the  mode  of 
mea^arement  now  iog.dly  employed,  on  aceount  of 
the  great  oeeasional  variation  of  its  results  from 
the  ni'turil  proportionate  capacities  of  the  ships  to 
be  eomparedJ'  Also,  **  They  would  have  been  de- 
sirous of  rem  ovinia  all  doubt  upon  the  subject  by 
proposing  the  admeaNUrenjent  of  that  portion  of 
the  ahip  which  is  inelude<l  lK»tween  the  light  and 
heavy  whaler *Hnes  ;  but  this  method  has  been  con- 
sidered as  liable  to  insupcmble  objections,  on  ae- 
count  of  the  impossilnlity  of  aseortainiug  the  posi- 
tion of  thvm  linos  in  a  satirfiietory  manner/' 

The    Commiasioners,     therefone,    recommended 

another  Uitrtbod,  which  they  adnutt-ed  did  not  in 

all  cases  annihilate  the  errors ;    but  the  Govem- 

rinant  of  the  day  did  not  adopt  their  fecoinmeeda- 

A  ooniolidation  of  the  Tonnaf^e  Acts  took  place 
imd^  3  and  4  Will.  IT.,  e.  5j,  and  a  second  Com- 
niission  was  appointed  in  the  year  WSS,  **  i^  eon- 
«ider  the  iM^st  mode  of  meas^Tiring  the  tonnage  of 
fihipa."  This  Comnnsdon  reported,  **  That  inter- 
nal moMtiremcnt  wLLL  afford  the  most  aecurate  and 
ijonvenient  met  bod  of  ascertaiiiiivg  the  capacity  ;'' 
and  their  reeommendation  was  carried  out  by  an 
Act  of  Pariiament,  the  5  and  i)  Will.  lY,,  c.  5U, 
altorwards  amended  by  the  G  and  7  Yic,  c.  84,  and 
consolidatod  by  8  fmd\»  Vic,  c.  S9;  hut  affording 
incorrect  resuTtSj  and  being  open  to  evasion,  a 
third  Commission  waa  appointed  in  the  year  184^, 
**  for  the  purpf*se  of  inquirittg  into  the  defects  of 
thei  method  of  mrtasuring  ships  for  tonnage/*  And 
this  thirtl  Commission,  determining  apparently  to 
he  right  at  hist,  recommended  the  very  opposite, 
namely^  "that  the  equitable  basis  on  whieh 
chw»t>s  for  dock,  light*  harbour,  and  other  dues 

- -Bhould  be  made,  is  that  of  the  entire  cubic  canton ts 

|*©f  all  vessels  measured  externally/* 

This  rt'conimendation  was,  however,  unfavonr- 
ahly  receiver!  by  the  shipping  interest. 

And  now  we  have  the  Merchant  Shipping  Act, 
18*>4  to  187 'i,  in  so  far  as  it  relates  to  the  measure- 
metit  of  tbf  tonnage  of  ships,  rt^uimig  anieud- 
nient  by  a  fresh  Act ;  and  so  it  will  ever  be  the 
case  with  auy  measure  which  departs  from  fondiv- 
mental  principles,  and  vainly  endeavours  to  con- 
mliate  conflicting  interests  by  enacting-  arbitrary 
rules  of  measurement. 


The  following  Bit  of  factors  will  abew  st  i 
glance  the  diversity  of  rules  m  foi%xi  stTAiiow 
times  for  tonnage  admeamircm^ol  iluJ  it  u  wgrti 
notioe  thftt  theie  very  nil«s  vary  iu  their  H^iptii^ 
tion  at  diHerent  porta  undt-r  the  Ham*i  Goi 
ment : — 

Ecgloiid  ()^eir),  1 720 

n  n      i773 , 

lat  Cq«imiaaio!i    ......,,....* ,  „ 

2ad  Coaunidaion  ..,«,,..,,»*...*.......•  j 

3rd  Commisaioa  ,,,,,,,,,.*,,,,,*,.,..*,  j 
Prk'geDit  Act  and  recent  Bill  ..,♦,,...,*.,*        10^ 

Spain .*...,.,.*.,,,....,...  ^ ..,  i ,        41^ 

I'frtugsl   {     ^ 

Knplts«   ..,.,,* .,...*• ,  *  ^ 

Norway...., * 7\t\ 

Hnpaiii    . , ,.*,......, 

United  States 

As  regai*ds  our  tonnage  laws,   numen 
imperfect  have  been  our  attempts  to  im|i« 
or  to  ^ect  what  we  have  becTi  pleased  i 
i4s  improvementg  in  them.    The  three  T 
specially  appointed  to  investigate  and  i 
these  laws  ditfered  widely  from  one  ani>th4!r  i 
conclusions;  and,  to  ray  rf^gret,  I  ata  const 
to  say  that  the  B!:aiie  hajdnesa  appears  to  Imw] 
vailed  to  a  most  distressing  extent  in  tU<*  i 
of  the  late  Commit  f^ioa  at  Constantinoi  " 
without  entering  into  the  merits  or  den 
de  Lessepe  el  aims,  widch  art*  somewh^' 
niy  present  purpose,  I  believe  that  p  ' 
be  in  a  position  to  find  sub«tukntial  \ 
complaint  in  the  very  report  of  the 
itaelf.  

In  ibe  case  of  the  fihips,  it  is  no  less  tm^' 
that  of  the  seamen,  that  tbe  remedy  may  !><*' 
into  liction  with  ease  and  readiness.     An 
consideration  of  this  remedy  will  shciw 
assertion  is  well  founded  and  correct.  If 
look  back  to  the  last  thirty  yeari^,  and 
obi^erve  the  effect  of  the  different  tonmig* 
the  forms  and  characters  of  our  nierehiysd 
and  trace  the    nximerous    disasters    whk 
occurred  in  the  mercantile  marine  to  tKrir  o: 
wo  cannot  fail  to  observe  the  evil  inl' 
laws  have  exercised.     This  is  no  idl 
tbousands  of  lives  have  been  lost,  rind  sm 
amount  of  prope4l;y  has  been  ^aeriieed, 
the  loop-holes  for  evadcm  which  atbit 
faulty  rules  for  estimating  the  tonmtge  hm 
uiitted* 

If  by  building  a  vessel  with  any  p^mh 
form,  a  greater  capacity  for  eany^i 
retaining  the  same  nomimd  tonni.^ 
o  u  tlay  for  mo  ti  ve-po  wer ,  coul  d  be  i  -  r  >  r  n  i  t  i^  ■  >  i .  hi 
nature  unhappily  is  such  that  the  vessel  woma 
built,  the  prospect  of  larger  (»rr  ' "  '™ 

tonnage  dues  offering  a  stronger  i  *« 

safety  and  se  awortluness .     1 1  i  s ,  L  . ..  ■  ^' 

til  believe  that  the  true  liabilities  of  a  ^ 

ha%*e  never  been  thoroughly  rf^alised  h, 
body  of  navaJ  architects  and  shiiio^i^iL^r 
cannot  he  supposed  that  any  men,  howe^ 
or  intelhg^nt,  could ,  without  being  pnvol 
men,  fully  estimate  at  their  actual  vali^ 
risks  and  dangers  to  which  their  leem^  ^ 
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ralijeotod ;  indeed,  ilie  vreeent  lamentable  condition 
of  oar  Bhips  of  war  will  show  how  millions  can  be 
thrown  awajr  when  the  architects  employed  are 
dattitnte  of  any  practical  eEzperieilce  of  the  sea. 
It  M  a  poor  consolation  to  the  country  to  be  told 
tint,  and  to  find  from  the  evidence  of  ^r  Sydney 
DfeCKS  (the  late  Senior  Sea>Lord  of  the  Admiralty) 
before  ihe  Committee  on  Designs,  '*  that  our  iron 
ships  could  not  sail  in  company  with  safety; "  and 
from  Sir  T.  Symonds,  the  Admiral  in  command, 
"tliat  a  fleet  composed  of  vessels  like  Mr.  Beed's 
Monarch  could  not  save  themselves  imder  the 
comaionMt  circumstances." 

The  following  extract  from  the  report  of  the 
Committee  on  I>esign8  will  show  how  the  old 
tdOMge  law,  or  ** builders'  measurement"  (as  it 
isttfiaed],  has  affected  the  Navy: — 

*Wo  hAT0  been  »tniek  by  the  very  mialeadh)^  mmi  in 
•BBtnm  mMsve  of  tbo  real  die  and  diylactment  of  a 
ymmA  •ffanhd  by  the  oommoD  mode  of  elaaiifyiiig  shipo 
UBHdtBg  to  what  is  tormod  *  bailden'  maaBorement' 

*'Wt  obeerro  that,  in  order  to  obtain  the  requisite  dis- 
yhniMt  vithin  the  prescribed  limits  of  builders'  measure- 
Mil:,  fomis  which  axe  manifestly  disadvantsgeons  have  not 
ui&iifwaUy  been  adopted  ;  we  beg  to  recommend  that  the 
am  d  s  ship  be  deaenbed  by  displacement." 

The  method  for  obtaining  the  true  tonnage 
vtieh  I  beg  to  propose  to  you  is  exta:emely  simple. 
Hb  as  follows : — Take  the  area  in  square  f^t  of 
the  botiiontal  plane  at  which  the  vessel  floats 
vhen  folly  emnpped,  with  her  maets  and  sails  (or 
inadunflry  and  coals),  and  with  her  crew  and  pro- 
viaoni  on  board,  and  the  area  of  the  horizontal 
pine,  at  one  foot  above  it ;  add  the  two  areas 
toijether,  and  divide  by  2,  which  will  give  the 
nnaber  of  cubic  feet.  Then  divide  by  35  for  the 
tfflmagt,  repeating  the  operation,  foot  by  foot, 
^>*Aveai  the  Hght  and  load  lines  (leaving  to  tJie 
«""«  tiie  responsibility  of  fixing  the  latter). 

Tfcirew  of  one  side  only  need  be  taken,  and 
toil  eooid  be  done  by  a  simple  instrument,  a 
^■wfcj  of  whidi  I  hold  in  my  hand,  and  which 
*ny  hedge  carpenter  could  ma^e  and  work.  But 
I^c^ttps  one  of  the  greatest  advantages  of  this 
^'^  of  measurement  is  the  making  the  foot  ton- 
Digw  eoindde  with  the  draught  of  water,  so  that 
^><)^ung  can  be  more  simple  than  asoert^ning  at 
«ee  the  amoimt  of  tonnage  or  cargo  on  board, 
^e  mun  of  all  the  foot  tonnages  will  be  the 
«i^  tonnage,  and  whether  the  vessels  bo  three- 
<«<i«»orbciitB,  wedge-like  or  circular,  or  as  dis- 
«anilsr  as  human  ingenuity  can  construct  them, 
wettmerule  will  equally  apply,  and  the  same 
^«ght,  Tvhen  placed  on  board,  wOl  give  the  same 
Q^oean  of  dis^acement  to  each.  As  the  cubical 
''[■twts  to  be  measured  under  this  system  are  en- 
^oonined  to  the  space  between  the  light  and 
Jj*d  lines,  they  will  scarcely  equal  a  fourth  of  all 
^  «»  Bmnerong  spaces  included  under  the  present 
^^  The  model  on  my  right  has  been  made  to 
"^fatethe  rule  I  have  ju^  proposed. 

The  immediate  effect  of  such  a  law  as  I  have 
***??wted,  besides  supplying  an  exact  and  equitable 
^■*ttn  of  measurement,  wiU  be  the  discontinuance 
Jfwe  with^ing  influence  of  the  long  seiies  of 
"""l^ge  laws  on  the  architecture  of  our  mercantile 
2^*1  tod  it  will  break  the  fetters  which  now  i 
^wthe  hands  and  cramp  the  energies  of  naval 
2^J«^  who  thenceforward  would  find  them- 
■*^  free  to  derote  their  talents  and  experience 
■**•  construction  of  vessels  in  which  sea  worthi- 


ness and  swiftness  shall  be  dominant  qualities, 
instead  of  applying  their  ingenuity  to  the  evasion 
of  the  law.  Such  a  system  of  tonnage,  by  leaving 
unfettered  the  construction  of  our  vess^,  would 
do  more  to  improve  the  character  of  our  mer- 
cantile marine,  both  externally  and  internally, 
and  to  preserve  human  Hfe,  than  all  Mr.  Plim- 
8oll*s  well-meant  but  ill- directed  efforts  ;  and 
I  feel  satisfied  that  all,  whether  they  be  ship- 
builders, or  shipowners  and  their  crews  (and  I  will 
also  include  insm^rs)  will  derive  benefit  from  its 
adoption,  in  lieu  of  the  present  false  and  empirical 
system. 

One  of  the  greatest  boons  that  could  be  con- 
ferred on  the  shipping  interest  would  be  freedom 
from  the  present  paralysing  ^eots  of  Board  of 
Trade  interference ;  and  this  interference  would  be 
diminished  in  its  most  offensive  particulars  by  a 
law  of  limited  displacement  for  tonnage,  t.e.,  the 
total  load  displacement  minus  the  light  (or  a  fixed 
proportion  in  lieu  of  the  light),  or  else  the  d^a^ 
placement  for  the  time  being. 

In  what  I  have  already  said,  I  have  endeavoured 
to  bring  before  you  a  passing  glance  at  the  Mer- 
chant Marine  of  Great  Britain,  as  it  exists  at  the 
present  moment.  The  time  at  my  disposal,  how- 
ever, has  by  no  means  permitted  me  to  deal  with 
this  great  subject  as  its  vast  importance  deserves, 
and  indeed  demands.  I  have  not  attempted,  you 
wiU  bear  in  mind,  to  execute  even  a  com- 
paratively finished  picture;  my  highest  aim,  on 
the  conixary,  has  been  to  produce  what  you 
might  accept  as  a  suggestive  sketch.  Still,  even 
from  a  sketch  slight  and  imperfect  as  this  may  be, 
I  think  you  will  be  enabled  clearly  to  discern  the 
fact,  that  our  Mevchant  Marine,  in  respect  to  both 
men  and  ships,  is  in  a  condition  to  be  profoundly 
deplored — a  condition,  that  imperatively  demands 
prompt  and  earnest  measures  for  its  correction* 
The  men  we  find  to  be  ill-treated,  Hi-paid,  and  ill- 
foimd ;  their  physique  deteriorated,  their  seamen- 
ship  fast  disappearing,  and  their  subordination 
almost  at  an  end.  And,  if  we  turn  to  the  shipping, 
the  scene  is  scarcely  less  gloomy.  The  unseawor- 
thiness of  the  ships,  arising  from  cidpable  negli- 
gence on  the  part  of  their  owners,  is  seen  to  be  as 
nothing  in  comparison  with  their  unseaworthiness, 
the  inevitable  result  of  inherent  structural  defects. 

But  hear  what  Mr.  Augustus  Creuze,  a  late 
Chief  Surveyor  at  Lloyd's,  asserts  in  the  Eneych^ 
j}€edia  Britannica : — 

«  The  merohsst  pxinoes  of  Englsnd,  with  their  bonndlesa 
wealth,  proverbial  generositv,  and  persevering  enterj^rise^ 
might  surely  have  attracted  the  attention  of  men  of  scienoe 
to  the  improvement  of  their  argosies.  That  they  have  net 
done  so  is  indisputable :  the  startling  fact  that  one  ship  and 
a  half  is  the  average  daily  loes  registered  on  the  books  of 
Lloyd's  appeers  as  a  sad  corroboration  of  the  acknowledged 
tmtb,  that  the  Mercantile  Navy  of  England  is  the  least 
speedy  and  the  most  unsafe  that  belongs  to  a  civilised 
nation.  .  .  .  And  when  at  length  the  iojorions  tendency 
of  the  tonnage  laws  was  perceived,  it  was  not  until  they  had 
become  eo  completely  identified  in  men's  mind  with  shipe 
themselves,  that  years  more  were  snfhrad  to  elapse  before  it 
was  made  manifest  that  the  cause  of  the  iofermrity  of  the 
shipping  was  the  absurdity  of  the  law.  Years  more  must 
elapse  before  the  Mercantile  Navy  of  Britain  can  recover 
fromthestateto  which  these  laws  have  reduced  it.  .  .  . 
It  must  be  remembered  that  the  safety  of  a  ship  is  not  only 
depsndent  on  her  powers  as  a  sea-boat,  but  is  in  inv 


proportion  to  the  time  she  is  exposed  to  the  dangets  of  the 
— —  "    Mr.  Creuze  believes  "  that  England  soaroely  ever 


committed  a  greator  error  than  when  she  first  determined 
the  existence  of  a  law  levying  duties  aooording  to  tonnage." 
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With  the  prospect  of  disaster  after  disaster  thus 
looking  us  with  threatening  yividness  in  the  face, 
the  subject  under  our  consideration  is  indeed  one 
that  is  painful  in  the  highest  degree.  But  then  it 
is  this  very  painfuhiess  of  tiie  subject  that  serves 
to  enhance  £he  culpable  character  of  any  hesitation 
on  my  part  (when  knowing  the  state  and  condi- 
tion into  which  our  merSiant  marine  has  been 
allowed  to  drift)  in  not  boldly  making  the  truth 
plainly,  openly,  and  unreserv^y  known  to  those 
whom  it  most  deeply  concerns.  Happily,  it  is  nottoo 
late  to  apply  the  necessary  remedies ;  and  I  believe 
that  they  may  be  applied  easily,  and  without  ex- 
travagant costliness.  The  fiwt  step  towards  re- 
medying an  evil  is  to  recognise  the  existence  of 
that  evil,  coupled  with  a  clear  discernment  of  its 
character ;  and  then  the  next  step,  which  consists 
in  determining  the  true  remedies  reqidred,  easily 
leads  on  to  the  final  step  in  the  accomplishment  of 
the  required  rectification.  These  steps  will  not  be 
found  difiicult  to  be  taken  in  the  case  of  our  mer- 
chant marine.  "We  know  both  in  what  the  evil 
consists  and  where  it  lies ;  we  also  know  the  pro- 
per remedies  and  how  to  apply  them. 

Nothing  can  be  more  true  tiian  the  words  used 
in  the  *  *  Preamble  of  the  report  to  the  Queen's  Most 
Excellent  Majesty,  by  the  Boyal  Commissioners 
on  unseaworthy  ships.** 

The  safety  of  a  smp  at  sea  cannot  be  secured  by 
any  one  precaution  or  set  of  precautions,  but  re- 
quires the  unceasing  application  of  skill,  care,  and 
vigilance  from  her  first  design  to  her  unloading 
at  the  port  of  destination.  She  must  be  well 
designed,  well  constructed,  well  equipped,  well 
stowed,  or  she  is  not  seaworthy.  She  must  be 
also  weU  manned  and  well  navigated,  otherwise  all 
precautions  as  to  her  construction  and  as  to  her 
stowage  will  be  unavailing. 

True,  most  true,  but  unfortunately,  our  ships  as 
a  rule  are  not  **  well  designed,  well  constructed, 
well  equipped,  or  well  stowed,"  neither  are  they 
**  well  manned,  or  well  navigated."  Now  what  is 
to  be  done  ?  Well,  I  think  I  cannot  do  better 
than  briefly,  very  briefly,  recapitulate  the  remedies 
I  propose : — 

1.  A  responsible  head  to  the  Mercantile  Marine. 

2.  A  Maritime  Lord  Campbell's  Act. 

3.  A  Mercantile  Marine  Medical  Service,  and 
compulsory  medical  examination  of'  seamen. 

4.  Industrial  Schools  in  every  county,  with 
traming  ships  attached,  the  boys  apprenticed, 
their  lives  insured,  and  deferred  annuities  secured 
for  old  age. 

5.  An  nonest  tonnage  law,  with  taxation  re- 
moved from  ship  to  cargo. 

What  is  the  cost,  I  may  be  asked,  for  all  this  ? 
I  reply,  nil.  Four  of  the  remedies  proposed  would 
cost  the  nation  absolutely  nothing,  and  might  be 
tried  immediately;  the  remaining  one,  viz.,  a  re- 
sponsible head  to  the  Mercantile  Marine,  ought  to 
be  the  means  of  efiooting  a  wonderful  saving  in 
more  ways  than  one. 

In  conclusion,  it  remains  for  me,  to  the  utmost 
of  my  power,  to  urge  upon  your  serious  reflection 
the  supreme  importance  of  tie  subject  on  which  I 
have  been  8x>eaking,  an  importance  which  receives 
fresh  weight  and  increased  urgency  from  the  cir- 
cumstances of  the  times  in  which  I  speak.  It  is 
not  only  in  the  vital  interest  of  that  magnificent 
--ommerce  of  our  country,  with  a  direct  view  to  the 


maintenance  of  its  supremaoy,  that  I  'pLmd  for  tke 
reformation  of  our  mercantile  manne.  This, 
indeed,  alone  might  well  be  snffioient,  and  more 
than  sufficient,  «to  command  thoughtful  regard,  ts 
a  prelude  to  vigorous  actiom.  But  that  i^fonna- 
tion  of  our  mercantile  marine  which  I  am  advo- 
cating, in  its  influence  and  also  in  its  practical 
action,  extends  far  beyond  the  range  of  actaal  com- 
mercial enterprise. 

As  our  Royal  Navy  is  the  strong  arm  (assnming 
it  to  be  strong,  or  at  any  rate  to  be  in  the  act  of 
receiving  fresh  strength)  to  which  we  look  to 
adjust  the  balance  between  our  nunieiically  insig- 
nincant  insular  land  forces  and  the  vast  anned 
hosts  of  the  great  continental  powers,  so  to  our 
merchant  navy  must  we  look  as  an  important 
adjunct  to  our  naval  strength  in  time  of  peril 
When  armed  with  a  single  gun  of  fonnidable 
powers,  its  powerful  steamers  may  sweep  from  the 
seas  the  merchantmen  of  the  enemy,  and  at  the 
same  time  do  good  service  in  paralysing  the  offen- 
sive action  of  his  armed  fleets.  Just  now  we  are 
informed  of  the  resolution  of  one  of  the  greatest  of 
the  ^preat  powers  of  the  Continent  of  Europe  to 
require  military  service  from  every  man  in  the 
empire.  What  we  have  to  do  to  meet  and  check- 
mate this  gigantic  land  force  is  to  resolve  that  our 
ships  and  our  seamen,  and  as  far  as  may  be  every 
one  of  them,  ^all  be  thoroughly  efficient  on  the 
sea.  It  is  recorded  of  Alexander  of  Maoedon, 
that  he  first  laid  down  the  principle  that  *'the 
command  of  the  sea  secures  the  possession  of 
the  land."  In  times  much  nearer  our  own, 
an  illustrious  English  sailor,  Sir  Walter  Raleigh, 
said,  **  He  who  commands  the  sea  commands 
the  trade  of  the  world ;  and  he  who  commands 
the  trade  of  the  world  commands  the  riches  of  the 
world,  and,  consequently,  the  world  itself." 

We  Englishmen  have  learned — and  the  lesson 
has  come  down  to  us,  for  many  a  year,  from 
father  to  son — ^to  apply  the  sentunent  enshrined 
in  the  words  of  the  Macedonian  and  our  own 
great  but  hapless  fellow-countryman,  after  a 
fashion  of  our  own,  in  these  four  words,  *  *  Britannia 
rules  the  waves."  If  we  are  to  transmit  that  sig- 
nificant saying,  in  its  full  force,  to  those  who  will 
come  after  us,  without  delay  and  in  thorough 
earnest  we  must  take  in  hand  such  a  reformation 
of  our  merchant  navy  as  now  I  have  sketched  oat 
before  you,  and  on  behalf  of  which  J  lift  up  my 
voice.  

DISCUSSION. 
At  the  conclusion  of  the  paper,  Captain  Pirn  showed, 
by  a  model  of  Atlantic  waves,  the  dangers  of  excessively 
long  ships  such  as  he  had  already  produced  a  model  of. 
The  wave  model  being  on  the  same  scale,  represmted  a 
length  of  400  ft  from  crest  to  crest,  with  a  height  of 
42  feet,  the  largest  which  bad  ever  been  measured; 
and  comparing  the  vessel  with  these  waves,  it  was 
evident  that  when  on  the  crest  of  one  she  would,  in  seek- 
ing her  natural  displacement,  sink  so  low  that  the  ware 
would  tumble  in  amidships  on  both  sides  of  her,  the 
weight  of  water  varying  firom  20  to  60  tons,  according  to 
circumstances.  The  consequence  would  be  timt,  uiuees 
she  were  battened  down  tightly,  she  would  inevitably 
founder,  however  staunch  she  might  be.  The  Is  FUt* 
might  have  gone  down  in  that  way,  though  he  did  not 
say  she  had,  because  he  knew  nothkig  about  her ;  and  it 
was  pretty  evident  that  the  sea  was  not  so  high  as  he 
had  depicted,  because,  as  had  happened  in  several  other 
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am  litelf,  hflavily  laden  boats  had  Hved,  though  the 
ihip  hid  gone  down.  This,  however,  showed  the  danger 
i/ •onMonablj  len^^thy  shipe,  which  were  so  built  for 
the  nke  of  economising  motive  power.  Indeed,  they 
ikQit  joitified  the  sailors'  saying,  that  they  were  *'  built 
\j  tki  Bule  sod  oat  off  in  length  as  required." 
CSytflseffsPsMMk,  FJLO.S.,  asked  to  beaUowedtosay 
» fcv  wQfds  as  an  old  practioal  seaman  and  steam-offioer. 
Tie  iBportanl  solijeci  so  ably  brous^  forward  by  Cap- 
tun  Vim  was  not  snfKdently  attended  to  b^  the  Legia- 
IituSf  wkioh  wasnot  swprisingoonsidenngits  ignorance. 
Acti  of  PSriiameiii  were  brought  forward  firom  time  to 
tiM  hj  fuMm  knowing  little  or  nothing  of  the  subject, 
and  vhoL  they  were  found  impracticable  others  were 
booght  in  to  amend  them,  and  so  it  went  on,  until  there 
vac  half  a  doses  or  so  in  the  maritime  code,  the  last 
bdsf  aotitled,  *^An  Act  to  Amend  an  Act  for  Amending 
nother  Act  to,"  This  might  be  easily  avnided  by 
baiinf  practical  seamen  on  the  committtee.  Captain 
I*ia  hd  ihown  by  models  the  dangerous  dass  of  steam- 
^mek  m  present  use,  and  the  strain  to  which  they  were 
expand  in  heavy  seas,  and  this  he  believed  to  be  a  tre- 
madoei  erfl.  He  did  not  wish  to  introduce  anything 
Ifantifioas  claptrap,  but  he  had  alwa3rs  ooBsidei^Bd  the 
'fawwioBS  of  the  Ark  the  very  beau  ideal  of  a  ship, 
otter  for  steam  or  canvas;  as  a  boy  he  had  made  a 
Bodd  00  those  proportions,  and  some  twenty  years  ago 
b»  dnftsd  and  saperintenided  the  buiUing  of  an  iron 
Aip  of  860  tons  with  the  same  proportions,  vis.,  the 
lagtb  Bz  times  the  beam,  and  the  depth  one-tenth  of 
At  length.  Sh9  answered  admirably ;  sailed  well ; 
anied  a  large  cargo  on  a  light  draug^;  was  very 
■vt  ia  itays  and  in  wearing,  and  became  a  great 
bnnrilB  ss  a  Hner  in  the  New  Zeahmd  trade,  where 
ikBrtfllraasined,aa  sound  and  good  as  the  first  day  she 
iMMIt  Ob  the  oonpletion  of  her  first  twelve  years  she 
VM  AaoUy  lorveyed  by  Lloyd's,  and  re-dassed,  without 
iiuttngsri?et  or  a  {date.  If  it  were  asked  how  this 
^WBtiwhen  so  many  iron  vessels  had  to  be  re-cla«ed 
adhsitft  zeosive  new  platss  after  much  less  service, 
^  «pill«Bly  sty  that  he  owed  his  sucoess  to  his  prac- 
^^wfwisDce,  first  as  an  apprentice  at  sea,  as  an 
>^Ml^Msr  OB  board  a  steamer,  as  an  amateur  en- 
RifitliMKB.  Msodilev's,  and  subsequently  as  sail- 
i^faateia  the  Royal  Navy,  and  to  his  study  of  the 
P*c^af  galvanic  action.  He  found  that  iron  did 
y^.yw  vifii  either  copper  or  nerouiy,  and  tharefbre 
v^^splsB  for  dosBff  away  with  all  holes  and  cocks 
B4 rtesaer's  bottom,  having  them  all,  fieed-pipea,  Uow 
^  kil^  water,  injeetkm  pipes,  ftc,  made  of  iron  or 
T^  meUl,  communicating  with  iron  boxes  rivetted  to 
y°»da  of  the  ship,  one  on  each  side,  and  the  pipes 
^^v^Skt  «p  just  outside  the  engineer's  cabin,  where 
l^ven  always  under  the  eye  of  the  engineers  of  the 
*"^  the  cocks  being  all  separate  from  ee^  other,  and 
■*n«d  10  that  no  confusion  or  danger  of  leaving  a  sea 
cod  open  oould  possibly  arise ;  for  he  had  known  in- 
itoeif  gf  this  being  done  inadvertently,  and  the  water 
n^io high  in  tiie  stokehole  before  it  was  discovered 
u^^coct  could  not  be  shut  off,  and  the  vessel  had 
I''*  to  the  bottom  of  the  harbour.  He  had  also  carried 
^•Mrim  of  experiments  from  1837  to  lft56  on  plates 
fl<  wa,  sad  after  discarding  all  preparations  containing 
■ocuiy  or  copper,  which  he  always  found  ate  off  the 
''^^•js  sod  honey-combed  the  plates,  he  established 
{^wypoeition  for  pvoteeting  the  rivets  and  plates,  and 
59  *«»  clean,  which,  under  the 


, , name  of^*' Peacock 

BoBhan's,**  was  now  in  use  all  over  the  world, 
^ttmpesttion  was  applied  to  the  iron  ship  he  had 
J-JOT  ipoken  oi,  which  was  coated  with  Day's  cement 
■■Jmm  it  had  been  equally  successfol  with  the  troop 
*2.5""*^*»  which  was  as  sound  now  as  when  con- 
yy  ia  1869.  He  feared  that  tiie  use  of  mercury 
JJJ  jy •  though  not  referred  to  by  Captain  Pirn, 
r*J«a  eomething  to  do,  coupled  with  their  extreme 
"^Vjhi^^  some  of  the  reoent  distressing  losses  of  iron 
■***«i  tad  tins  had  induced  him,  having  had  thirty 


years'  experience  at  sea  in  every  capacity,  from  appren- 
tice to  captain,  to  bring  the  matter  forward. 

Xr.  Lemon,  as  a  seaman  of  twenty *three  years*  ex* 
perience,  wished  to  say  a  few  words  as  to  the  hardriiipa 
endured  by  British  sailors.  *  To  the  seaman,  the  nn- 
worthiness  of  a  ship  was  a  secondary  oonsideratiee,  tor 
being  familiar  with  the  dangers  of  the  sea  ho  thought 
but  Utile  of  them,  and  was  prepared  to  meet  them. 
What  he  complained  of  was  the  wretched  accommo- 
dation provided.  If  he  called  for  a  survey  he  bad  no 
chance  but  to  back  out  of  the  ship  altogether,  and  if,  as 
frequently  happened,  his  bunk  was  never  dry,  he  oould 
only  malra  up  his  mind  not  to  sail  in  the  same 
vessel  again.  Then,  when  the]voyage  was  over,  he  was 
not  paid  off  for  tiiree  or  four  days,  during  whieh  time 
he  had  to  live  on  credit  at  the  mercy  of  orimpa  and  sharks 
of  aU  kinds,  and  the  consequence  was  that  when  he  went 
to  the  shipping  office  to  get  his  money  he  ^us  only  too 
glad  to  sign  articles  again,  if  only  to  gef^rid  of  his 
creditors,  especially  if  he  had  left  a  wife  and  family 
behind  him  who  were  indebted  to  the  butcher,  baker^ 
and  other  tradesmen.  He  had  known  men  sign  fresh 
articles  the  very  day  after  they  were  paid,  after  coming 
off  a  voyage  of  fifteen  or  sixteen  months,  and  sometimes 
even  before  they  received  their  money.  If  he  made  any 
complaint  at  the  shipping  office  he  was  referred  to  a 
magistrate,  and  if  he  went  there  he  had  only  his  bare 
statement  to  put  forward,  so  that  practically  he  had  no 
redress.  Thus  married  men  frequentiy  oould  only  spend 
some  forty-ei^ht  hours  with  their  fomilies  after  working 
for  them  for  eight  or  ten  months.  The  natural  result 
was  that  sailors  were  glad  to  turn  to  any  other  emj^y- 
ment,  and  numbers  of  them  became  porters,  lumpers, 
oolliers,  or  anvthing  rather  than  go  to  sea.  In  foot,  if 
Jack  only  had  reasoning  power,  and  could  put  this  and 
that  together,  there  would  verv  soon  be  no  seamen  at  all. 
The  hardships  they  endured  m>m  cold  and  wet,  being 
turned  out  of  bed  steaming  to  go  shivering  to  the  wheel, 
were  enough  to  ruin  the  constitution  of  anyone,  and 
often  the  men  were  not  really  in  a  condition  to  dis- 
charge the  duties  of  their  calling.  As  to  bringing  up 
boys  as  sailors,  it  was  onlj  introducing  them  to  a  life 
worse  than  that  of  a  convict.  If  they  complained  to  the 
master  he  told  them  he  was  obliged  to  work  the  ship  ; 
they  had  signed  articles,  and  if  they  did  not  obey 
orders  he  would  put  them  in  irons.  He  might 
be  a  kind  man  or  a  harsh  one,  but  he  really  could  not 
help  himself.  He  did  not  think  any  vessel  should  be 
considered  seaworthy  if  there  were  not  proper  accom- 
modation for  the  men,  and  good  food.  The  latter  was 
often  deficient,  only  barely  enough  being  put  on  board, 
according  to  the  Act  of  Parliament,  for  the  expected 
length  of  voyage.  The  sailor  could  go  aft  to  see  the 
food  weighed  out,  but  it  was  done  by  a  spring  balance 
which  was  often  out  of  order,  so  that  he  had  no  certainty 
of  getting  his  allowance.  Such  a  state  of  things  was 
disCToditable  to  the  shipowners  who  allowed  it,  and 
though  some  provided  for  the  comfort  of  their  men, 
many  never  took  it  into  consideration  at  alL  If  ther 
did,  he  was  sure  the  men  would  serve  them  much 
better,  and  that  if  closer  relations  existed  between 
owners  and  seamen,  the  former  would  not  be  out  of 
pocket  by  it,  for  Jack  was  as  gratefol  for  kindness  as 
anyone. 

Xr.  Chrasebroek  said  Captain  Pirn  had  divided  his  sub- 
ject into  two  parts,  the  first  of  which— construction-— he 
did  not  propose  to  say  much  upon,  further  than  to  remind 
the  meeting  that  in  former  days  England  oaptnied  her 
models  frt>m  the  Spaniards,  SVench,  and  others,  and 
found  them  much  better  than  her  own  build.  There  was 
another  point,  however,  of  moeh  more  importance,  for, 
thouffh  it  was  sad  to  lose  valuable  lives  frt>m  the  unsea- 
worthiness of  ships,  others  would  take  their  place ;  but 
if  the  lives  of  tiie  men  were  made  'so  miserable  that  no 
sailors  could  be  obtained,  the  results  would  be  infinitely 
more  dinstrous.    Brave  lives  had  been  lost  before  now, 
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in  baitie  as  well  as  on  the  jBeas,  and  their  placet  were 
eupplied,  bat  if  the  spirit  of  the  Engliah  tars  was  lost,  then, 
inoieed,  England  woold  lose  all  that  had  made  her  great. 
Hilary  always  reprodnoed  itself,  and  the  time  might 
oome  when  ikigland  would  again  have  to  fight  for  the 
flupremacy  of  the  sea.  If  she  lost  command  of  the 
Channel,  if  her  fleets  were  beaten  by  the  foe,  or  de- 
stroyed by  the  elements,  it  would  mean  simply  starva- 
tion, because  in  a  few  months  all  her  supplies  could  be 
out  off,  and  she  would  be  immediately  subjugated.  It 
was  tiierefore  a  matter  of  vital  consequence  to  keep  up 
the  race  of  seamen,  but  to  do  so  they  must  be  better  paid 
and  more  comfortably  provided  for.  It  was  no  use 
bringing  in  apprentices  if  trade  were  not  made  suffi- 
oi^Sy  attractive  to  keep  them  in  it,  instead  of  becom- 
ing labourers  and  colliers,  as  they  now  did  in  large 
numbers. 

Xr.  Horyod,  ILP.,  said  this  snbject,  like  all  others, 
admitted  oni  good  deal  being  said  on  both  sides,  and  to 
allow  of  this  l^ing  done  he  begged  leave  to  move  the 
adjournment  of  the  discussion  to  Friday  evening, 
February  6th. 

The  motion  was  carried  unanimously. 


KISCELLANEOTJS. 


THE  PROPOSED  ALTERATIONS  IN  THE  RAIL- 
WAY SYSTEM  OF  THE  GERMAN  EMPIRE. 

{Ccntintud  from  page  154.) 
It  unfortunately  cannot  be  denied  that  very  few 
Oerman  States  have,  as  regards  the  question  whether 
State  or  private  railways  were  to  prevail,  acted  with  any 
consistency,  nor  that  even  those  who  have  decided  in 
favour  of  State  ndlways  have  not  sometimes  permitted 
private  lines  to  be  constructed  for  some  cause  or 
other.  But  we  believe  we  are  correct  in  saying 
that  they  have  generally  repented  doing  so,  and 
that  the  respective  States  would  not  now,  with  their 
present  experience,  have  g^nted  any  such  concessions 
to  trading  companies.  But  there  cannot  be  said  to  exist 
a  mixed  State  and  private  railway  "system."  It  was 
not  a  principle,  but  an  absence  of  principle  arising 
from  changes  of  views  and  the  results  of  experiment, 
which  proiiuced  such  a  mixture  of  private  ana  Qovem- 
ment  railways.  Even  in  Prussia  it  was  not  the  result 
of  a  system,  but  of  a  change  of  systems.  From  want  of 
experience,  and  from  the  example  of  England  and 
America,  nothing  was  thought  of  at  first  in  Germany 
but  giving  over  Sie  railways  into  the  hands  of  companies, 
and  in  Prussia  the  first  railways  were  consequently 
constructed  independently  of  State  control.  The  pro- 
ductive lines  were  of  course  seized  upon  by  private 
companies,  and  it  was  not  until  the  construction  of  less 
favourable  lines  was  projected,  that  the  State  was  called 
in.  But  as  the  fedmg  gradually  gained  ground  that  the 
State  ought  not  to  undertake  all  the  unprofitable  lines, 
and  leave  tiie  profitable  ones  in  the  hands  of  private 
speculators,  the  Prussian  Government  began  to  con- 
struct the  railways  itself,  and  proved  it  to  be  anything 
but  an  unproductive  enterprise.  Since  that  time 
Tiertainly  a  number  of  private  companies  have  been 
permitted,  and  the  rage  for  speculation  which  arose 
from  these  concessions  caused  great  scandal  at  the  time, 
and  gave  rise  to  Herr  Lasker's  admirable  speech  of  the 
4th  April,  1873,  in  the  Imperial  Parliament;  but  lately 
the  Prussian  Government  has  again  commenced  the  con- 
struction of  State  railways  on  a  large  scale,  and  in  the 
measure  passed  through  the  Prussian  Parliament  on 
January  6  to  8,  1874,  though  concessions  to  joint-stock 
companies  were  not  absolutely  prohibited,  yet  they  arc 
saddled  with  the  condition  that  the  Government  is  en- 
titled to  buy  the  lines  after  a  period  of  30  years,  at  a 


fixed  price,  and  if  not  purchased  that  the  conoesnon 
lapses  again  into  the  hands  of  the  State  after  a  period  of 
90  years.  Though  this  measure  is  of  course  not  retro- 
spective, yet  the  action  of  the  Prussian  Government  on 
the  matter  shows  conclusively  that  its  object  was  to 
assume  gradually  the  entire  control  over  tlie  railwiyi, 
and  not  to  rest  content  with  a  mixed  system  of  GoTsni- 
ment  and  private  lines,  yet  by  this  new  measure  a  system 
it  to  be  fostered  which  would  destroy  the  profit  of  about 
2}  milliard  florins,  invested  by  the  Governments  in  therail- 
ways  of  various  Gorman  States — ^not  to  mention  the  rain 
of  many  private  lines — ^for  such  assuredly  would  be  the 
result  of  giving  to  each  Government  line  a  rival  in  the 
shape  of  a  private  line,  and  viee-veraa.  That  the  private 
lines  are  often  managed  more  economically  than  the 
State  lines  is  true,  but  we  must  set  against  that  the 
losses  which  have  been  caused  to  the  pmilic  in  the  rail- 
way companies  by  the  speculation,  by  jobbing,  bv  the 
profits  of  bankers,  of  brokers,  of  contactors,  which  are 
partly  lost  to  the  undertaking  altogether,  partly  taken 
out  of  the  hands  of  individuals  who  subscribed  shares  to 
be  paid  in  full,  or  obligation  shares  to  the  newly  fnrned 
companies,  and  of  the  public,  who  buy  these  shares  and 
stocks  at  the  exchange  from  financiering  branches,  and 
contractors  who  are  paid  in  shares.  E&w  much  of  the 
profits  of  paying  lines  goes  into  the  pockets  of  jobbing 
speculators,  whilst  the  moderate  profits  of  lees  remunera- 
tive lines  are  turned  to  the  ruin  of  Hie  deluded  share- 
holders? How  often  it  has  occurred  in  the  last  20 
years  that  the  cost  of  establishing  a  private  railway  hit 
far  exceeded  the  actual  cost  of  execution,  and  whyF 
First,  because  they  can  only  obtain  capital  at 
a  much  greater  price  than  would  be  the  case 
if  Government  were  the  promoter  of  the  undertaking. 
Secondly,  because  stockwokers,  finance  and  building 
coDunitteips,  boards  of  directors,  and  contractors  aU  stnre 
to  fill  their  pockets,  quite  regardless  of  the  intereit  of 
the  general  public.  This  laUer  evil  can  never  be  eradi- 
cated from  private  railway  companies,  for  all  laws,  how- 
ever strict,  can  be  and  are  eyaded.  How  the  comn&erdil 
public  has  been  defiled  and  corrupted  by  the  speculation 
mania,  and  what  a  demoralising  effect  these  illgotten 
gains  and  sudden  fortunes  have  had  upon  every  clasi  d 
society,  is  too  well  known.  The^  have  fostered  the 
feeling  that  honest  work  and  thrift  lead  to  nothing. 
Speculation  is  now  the  watchword  of  the  world^uid  how 
ihany  innocent  persons  have  gone  down  in  tins  whirls 
pool  of  speculation,  and  the  consequent  crash  P  Let  ui 
see  how  the  German  States  would  be  affected  bv  the  plan 
of  the  Railway  Department  for  gathering  together  all  the 
railways  under  Imperial  control. 

•  NoTB  BT  B.  Chadwicx.— The  Preddeot  of  the  India  BoMd 
seecDfl  to  hare  made  an  Independent  discovery  of  the  financial  prift- 
ciple  10  often  propounded  here,  of  the  use  for  all  pablio  works  d 
cheap  pnblio  capital  obtainable  on  public  securltj,  instead  of  tlu 
dear  capital,  which  is  the  only  capital  obtainable  by  private  secoritf 
The  Marquis  of  Salisbury,  in  his  recent  address  to  the  Hancheita 
Chamber  of  Commerce,  is  reported  to  have  made  the  follotringsutfr 
ment :— **  There  is  a  popular  notion  that  railways  in  India  hart  vf 
paid  at  all,  or  paid  exceedingly  badly,  and  as  a  financial  Ikot  there  t 
no  doubt  that  we  hare  to  pay  a  guaranteed  interest  of  some  £1,600,M 
or  £1,700,OSO  every  year  to  make  up  the  defioiencv.  I  beliere  tbsl 
result  is  in  a  great  measure  due  to  the  mistakes  which  attended  tb< 
original  construction  of  the  railways.  It  was  a  new  matter;  mso] 
blunders  were  made,  and  though  many  men  gave  all  their  eamestnta 
and  all  their  ability  to  the  task,  sUU  it  was  not  to  be  hoped  that  the] 
should  escape  (torn  evorrkiod  ef  error;  and  to  show  now  much  o 
the  comparative  failure  of  railways  is  due  to  accidental  causes,  I  ^1 
mention  just  one  fact  which  I  had  brought  out  by  calculations  mad* 
the  other  day.  The  money  for  all  these  railways  in  India  was  raM 
by  a  guaranteed  interest  at  6  per  cent.  1  inquired  what  the  dlSet 
cnce  would  have  been  if,  instead  of  rabiog  the  money  by  guaimnte« 
interest  the  Indian  Government  had  ndted  the  money  by  borrovini 
ftorn  time  to  time  as  its  credit  stood  at  the  time  in  the  open  marktc 
I  found  that  wo  should  have  saved  the  payment  of  £600,000  a  ym 
by  simply  altering  the  form  of  our  finandal  action.  If,  instead  ol 
adopting  the  system  of  guarantees,  we  had  adopted  the  more  onlCT^ 
syst«m  of  borrowing  money  m  we  wanted  it,  we  should  have  »t« 
thit  cnorraons  sum.  At  the  present  rate  of  Interest  that  rcitrcMnO 
a  capital  of  £16,000,000,  and  ray  impression  is  that  that  £15,000,0« 
would  go  very  far  to  supply  all  the  railways  which  India  now  wa'iti 
It  is  of  great  importance  that  the  principle  ahonld  be  luiown  aal 
ai^died  in  the  Treaiory  as  a  meana  of  stopping  waste. 
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1  £h6  *^uioti&"  of  the  Bill  a  liat  ia  given  of  Iti© 
^ua  Iket  ftp  to  the  end  uf  1S73.    ThQ^  ataoucted 
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iall  tho  German  States  except  Prussia  the 
ndlway?  prodoroinate^  and  even  in  Pniiiiift 
Btlier  with  the  prirate  linea  unJei'  8tato 
^^ — .-ji  one^haitf  of  the  whole  nnmher ;  more-^ 
Ftnoian  GovemiuRnt  1b  iu  the  act  of  enlarging 
■*'  ©I  lint»j,  whilat  it  h  doubtful  how  far  aome 
r  ,j^_-^  Unm  will  reju^h  completion » 
*^^i^tbriegeu  the  Empire  purchawd  all  tbo 
«,^ifc^  exjo9ption  of  some  branch  lines,  which 
^g«^»  ^f  conatriicfcion  hj  a  company  at  tho  timo 
^\\hs  M^asspH  ths  llnda  of  Courcell^a  Bolch^n 
^i*    Bat  it  ia  certain  that  aoouer  or  l&ter  the 
J  Gotorament   will  purchate  these  also.    The 
l^GcrtviLcoent  ha«  expended  on  these  railwaya 
I  of  ytmler*,  and  fiur  from  viewing  this  as  an 
N  i^ieadJinn^r   everj^    r^>a90iiablo    German 
I  Ihal  It  hu  been  nndBrtuk*.^  ;  firstly^  because 
^   ^mtpoa^  it  ia  moat  important  that  all 
_  ihiMiId  b#  nndet  Govornment  control,  but 
I  lad  eltiafly,   becauae   the   SUte   is   thereby 
^    ~"  ^er    tho     greatiiflt    Bervicot     to    the 
_    •gricultiiral     iaterests    of     EUaaa- 
L  for  fijcampie*  by  the  cheaper  transit  of 
ve  dci  not  wish  to  expiesa,  however,  any 
I  OQQoemiEtg  the  tariff  iyatBin  on  theae  lines.    The 
^  tli«  ElsABS-Lothringen  raUwayw  hare  in  th^ 
r  irf  tbftir  8tate  man^ement  only  yielded  a  profit 
\  2  JIM  cwaL  cannot  be  tfiken  a«  ooncluaive  for 
vmmm9  ;  ift  hnwemr,  fiirthet  experience  abowe 
iMfiti  ol  Uian  1lne4  atiD  continue  iiMuffideat,  it 
n  te  U»  piroTO  that  the  new  tariff  sjatem  ia  at 
Jlo  m^  am.  «3tpect  the  Govern  snent  to  carry  Mm 

►  podt  at  a  ]m$^  and  the  neighbouring  Gennan 
—y  latily  WMiinl«in  of  the  Imperial  Govemmeot 

^  mjnoaall'  diaap  lines  at  the  public  espouse. 
•*■■■■  "«**^  the  eal&bli&hnifint  on  every  main 

rfagieQ  of  cotnpiitiug  private  lines 

,    'r  taw  fta  tialGc  away  from  tho  Imperial 

\  tbuj  ndn  the  8tatt  railways.    Thia  might, 

»*  mtilj  ooeor  if  the  supremn  control  over  the 

>  liil  iato  ikm  haadt  of  a  Wrd  wMck  cousLderad 


'^: 


the  flrat  principle  of  healthy  traffic  to  be  **  the  'co^esdat* 
uneo  on  all  main  lines  of  State  and  privute  railwayi.*' 

In  Baden  again,  the  Ehine  Valley  and  the  adjoining: 
Black  Forest  linea  are  very  favourable  for  the  con- 
struction and  favourablo  working  of  railways;  but  in 
tho  middle  and  aontherD  paria  of  the  Duchy  the  moun- 
tainoui  oharacter  of  the  country  placoe  great  diffii^altles 
in  tho  way  of  railway  conatriiction,  rrom  these  ctrcum- 
atancee  it  ia  absolutely  necessary  that  Uie  Goveiminent 
ahoiild  hold  all  the  Baden  railways  in  its  hands,  and  by 
working  the  profitable  KMne  ViiW^y  line  be  enabled  to 
open  out  the  lines  into  the  interior  of  the  country  whloh, 
though  much  less  jirofitablo,  ore  iodiapeuHablo  to  thd 
development  and  welfare  of  the  country  and  its  reaourcei. 
Will  Badi^n  expose  itself  to  the  danger  of  the  railway 
hoard  working  out  ita  theories  of  a  healthy  development 
of  traffic  by  giving  it  oompetitors  on  all  the  profitable 
State  linos  f 

The  aame  b  the  case  ia  Wiirtemburg  and  in  most  of 
thoao  States  where  it  ia  only  by  posseting  the  pn^'ing 
linet  that  the  Government  has  been  able  to  extend  to 
the  whole  eountzy  the  blessings  of  an  eojy  and  cheap 
transport  of  gooda  and  persons. 

The  following  correction ?»  should  be  made  in  the  flrat 
portion  of  this  ttTticle,  which  ftpp&ared  Jan.  15»  Page 
151 1  right  hand  column,  ninth  lino  ft-om  the  bottom, 
for  *^ narrow"  read  '"uniform/"  Vage  153,  left-hand 
column,  thirteenth  line  from  the  bottom,,  for  '^  Liberal  '* 
read  "Federal."  Pa*e  I'll,  fourth  lin«  from  bottoca 
end,  for  "  series  "  read  "  influence,'* 

(To  U  eontmufd.) 


JIREiIEN"S  RESPIEATORS 

Thi?  following  communication  has  been  received  from 
Pro  feasor  Tyndall  with  regard  to  the  newest  form  of  hii 
improved  respirator:  — 

I'he  lateat  form  of  smoke  respirator  oonaidts  (with  ex^ 
ceptionof  atin  cylinder  containing  the  ^tering  materials, 
and  the  goggles  for  the  eyes)  entirely  of  vulcanised 
indijt' rubber. 

A  sheet  of  vulcanised  india-rubheti  about  ten  inrhes 
long  nod  seven  inches  wide,  hoa  (at about  two  inch ea  from 
one  edge,  and  midway  from  e&ck  md)  an  aperture  cut, 
of  such  shape  and  dimensiona  aa  to  ^low  the  It  pa  to  pro» 
tf  ude.  Above  this  another  aperture  ia  cut,  which  allows 
the  nose  to  pass  easily  through  it.  On  each  side  of  the 
nose  appnr&tuji,  and  a  little  above  it,  two  circular  holefi 
are  cut|  correspond  in  g  to  the  pBiti*>n  of  the  eyes* 

A  bent  tin  cylinder,  'i\  inchoa  long  and  2  inches 
diameter  (having  a  corvature  nearly  corresponding  to 
the  curvature  of  the  face),  is  firmly  and  securely  fixed 
opposite  to  and  entirely  closing  the  mouth  aperture,  by 
means  of  a  trips  of  india-rubber,  Tho  noae  aperture  la 
closed  with  sheet  rubber,  forming  a  chamber  aufficiently 
liirge  for  tht  protruding  nose.  The  lower  ends  of  the 
nose  cover  are  attached  to  the  rubber  sheet  Hupports  of 
the  tin  cylinder,  in  aaeh  a  manner  a«  to  connect  tho  nose 
and  mouth  apertorea  by  a  amall  chamber. 

Into  each  bole  oorresponding  to  the  eyea  a  circular 
curved  glass  about  If  diameter  (aimikr  to  a  watch  glasa] 
hold  in  a  suitable  fitting,  ia  inserted. 

One  end  of  tho  tin  cylinder  is  closed  by  an  india- 
rubber  valvB^  opening  outwards.  This  valv©  it  pro- 
tected by  a  moveable  wire  gau^e  covering. 

The  side  of  the  tin  cylinder,  a  little  below  the  ralye,  is 
pieraed  hj  a  bole,  covered  with  wiregan^e,  whioh  opens 
into  tho  mouth  chamber.  The  other  end  of  the  tin 
cylinder  is  fitted  with  a  moveable  wire  gauze  coverings 
which  prevents  the  filtering  materials  from  falling  out. 

The  filtering  materials  are  the  samo  as  provionaly  om- 
ploved. 

The  apparatus  when  in  nae  is  eecmed  to  the  head  of 
tho  wearer  by  two  B&rrow  dastic  ttrapa,  onnjof  which 
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I  from  tHe  upper  piirt  of  the  appnratiu  TOimd  the 
Lead  ;  tho  other  pa^it^  from  the  lower  part  of  the  appa- 
mtnR  round  the  neck.  With  a  little  pfesanre  of  the  gtrapfi^ 
the  flexible  sheet  ii)dia*niljber  of  the  face  piece  is  dr»Tm 
air-tight  into  the  indeistittionf!  of  tho  fftce^  and  riround 
th«  mouth  &nd  nose. 

During:  inspmition  the  vml^e  is  doaed  hy  the 
utmoiphenc  presstiref  and  the  air  peites  through  the 
filtering  materials  in  the  tin  cylinder  through  the  hole 
(below  the  valve)  openinjr  «nto  the  mouth  chamher  to 
the  mouth  and  ro^e.  During  expiration  the  air  h 
ejeet«d  from  the  lungs  through  the  outward  opening 
mlTe, 

The  total  weight  of  the  apparatns  when  charged  with 
the  filter! Jig  tnateriulB  is  about  nine  ounces. 

Ita  advantagea  over  pravioua  forme  ai^  its  lightneaSi 
aimplidty  of  couAtruction,  and  ohsHpneaa ;  the  euao  imd 
rapidity  of  adjuatmant ;  SO  undue  heating  of  tht; 
head^  the  face  only  being  covered*  no  chance  of  de- 
lakngianient  hy  the  bursting  of  water  tubes,  &c.t  aa  none 
ttro  used.  The  eiupplj  of  air  to  the  mouth  and  nose  being 
ptiifeeUy  froe^  thure  m  therefore  no  excesaive  necretion 
of  saliva. 


Tbeae  are  waihed  in  iK^iliof  water,  dried,  mb^  wWk 
sawdust,  and,  lastly,  treated  with  bisulphide.  Balli  of 
oleaginous  grain,  when  tbey  cannot  be  used  la  food  fx 
cattle,  yidd  fatty  mattara ;  and  their  T^tldo^  it  i&  m 
cellent  fertiliser,  as  it  contains  laigfi  proportieoi  fl| 
uitrogcniaed  aubatancea  and  phosph&tea.  Bii"1''»^"l*»» 
also  used  to  extract  the  grease  from  olives 
have  been  preaaed,  and  from  reridues  of  taUo « 
after  melting  and  prewure,  alao  from  the  retiduei  |£ 
the  manufacture  of  cocoa.  Bone  fmgmeat**  ^hm 
treated  with  bienlphide  at  104*^  Fahrenl^i  ^  ' '^ 
12  per  C6nt»  of  groivae ;  they  are  aubaequi 
for  the  manufacture  of  gelatine,  but  answer  t„.^  ,.™^ 
for  the  fabrication  of  bone  bluck.  The  oleaninp  of  loj 
cjirda,  when  noted  upon  by  biiulphide,  ^ive  aboot  0 
per  c^it.  of  fatty  substanoei,  uUUiabU  fur  the  id*ii*^ 
acture  of  soaps.  It  ia  evident  from  the  great  e Timber 
of  wasto  produota,  und  the  abundanc^e  of  some  of  ihns, 
that  a  Tery  eonsiderable  amount  of  greasy  and  oU'Jigini« 
matter  can  be  returned  to  the  various  induatricja  Ihmv^ 
the  new  prooesaefi  involving  the  wse  of  biaidphifk.  Tn| 
material  bus  also  been  succeaBfully  cpr ployed  in  Hi 
in  the  extraction  ot  bitumf  n  li^ 


THE  INBUSTRIAL  USES  OF  BIStJLPHIBE 
UF  CAliBON. 

Up  to  the  year  1850  the  sole  indaatrial  application  of 
hisulphide  of  carhoa  waa  in  the  vulcanlaatien  sjid  dis- 
soluiion  of  caoutchouc ;  bat  since  later  invention  has 
found  means  of  producing  the  material  at  low  price,  it 
has  been  applied  to  a  multiplicity  of  wsea  in  a  largo 
Kimnh€ir  of  tho  arts.     The  t-xtraction  of  oils  from  graiua, 
the  wholesale  removal  of  fatty  matter  from  wool,  the 
treatment  of  spicks  to  obtain  the  aauie  in  soluble  form, 
the  fabrication  of  prussiute  of  potash  by  the  GdJes  pro- 
oeas,  and  of   aulphocyamde  of  ammoniA  for  the  pre- 1 
paration    of   the  toys  oidled  Pharaoh's  serpents,  the 
nurlBcation  of  crude  paraffin,  the  manulaotuie  ot  Uq^uid 
fire    for    incondiar^r    projeetilea}    and   aa  a   means   of 
destruotioii  of  vermin,,  are  a  few  of  the  principal  em- 
ployments   of    bisulphide    of    carbon.      As    respects 
magnitude,     however,     and     future     influence     upon 
mannfacturea,    its    adaptation    to    the     utilisation    of 
waate    residues    is     of     chief     importance,    and     is 
faflt  fomiing  the  groundwork    of  a  new   and   distinct 
industry.      The  credit  of   first    extracting   the  fatty 
msttera  from  these  rofuste  producta  is  due  to  M.  DeiiSi  of 
Bel^um,  and  by  the  aid  of  the  bisulphide  the  former  are 
obtamed  in  qmuititiea  sulicient  to  serve  for  the  lubrication 
of  nmehinery  or  ths  fabrication  of  soapa  and  candlas.   It\ 
order  to  show  the  rapidly  increasing  value  of  this  uacful 
wnbatanco,  we  have  gathered  quite  a  number  of  its  most 
Tec«cnt  as  well  aa  moat  important  applications,  and  are 
k^us  enabled  to  present  a  fair  view  of  the  various  refuse 
^inattwB  in  connection  with  which  it  ia  now  em  ployed. 
In  the  mapufacturo  of  fatty  acida  bwjwn  compact  de- 
posits are  precipitated.     These,  mixed  with  sawdust*  in 
order  to  facilitate  the  action  of  the  bisulphide,   and 
treated  with  the  latter,  yield  up  to  20  per  cent,  of  acida* 
which  otherwise  would  go  to  waate.    The  pasty  mass  of 
metal  filings,  dirt,  grease,  &c.,  taken  from  c»r  and  wagon 
axles,  is  first  treated  with  bet  SQlphnric  acid,  then  with 
hifudphide,  and  lastly^  washed  and  dried.    Thia  iaolates 
1^  gMSe  in  a  saponified  state.     Cotton  waste,  em- 
ployed in  or  about  machinery,  ia  freed  from  its  gr**^*^ 
by  sulphide  and  is  again  available  for  use,     Reaidtica  of 
the  ^nauufacture  of  boeswax,  which  lormerly  foupd  no 
■ide  except  as  manure,  Belling  at  about  eight  shiUtngn!  a 
hundred -weight  in  France,  are  now  sahjeeted  to  the 
action  of  bisulphide,  and  an  excellent  yellow  wax  is  <^x- 
fapacted ;  the  final  residue  is  atill  usefiil  as^  a  fertiliser. 
Sawdust  whidi  haa  aerved  to  filter  oils  purified  by  sul- 
phuric aeid,  yields,  after  presaurf,  15  per  cent,  of  oil ; 
again,  60  per  cent,  of  oil  is  obtained  from  the  muddy 
depodt*  due  to  the  minglbg  of  oilfi  with  sulphuric  acid. 


acouring  of  wool  and 

schists  and  bitumenifcrous  sandstoneti.     In  tht^  I 

case  the  quantity  of  bitumen  obtained  i  ^ 

cent,  superior  to  that  furniahed  by  diatii ' 

ffives  in  all  from  7  to  «  per  cent,       M '-x, 

Emile,  and  L'o.,  of  Uylgium,  exhibited  in  ; 

Exhibition  a  number  of  improvijd  Bindbines  i 

on  these  procesaee,  and  in  wliieh  all  tpetui »  a  hM 

reaiduea  could  be  treated.    The  price  of  trumniwOT 

does  not  exceed,  for  ct^rtain  purpo»&s,  12^ 

about  half  a  ton  per  hour  can  be  treated. 

bisulphide   ia  reduced  to  barely  one-hail  i-. 

Jour  mil  ef  Applied  Sei^ncff, 


COEEESPQirBElTOE. 


FOG-SIGNALTNa  APFAKATUS. 

f?m, — With  reference  to  my  remarks  iu  mf  « 
nieation  to  your  Journal^  "  that  trains  cannot  bij 
SQ  distinctly  in  foggy  as  in  cIpm-  weather,"  It^ 
think  it  ia  generally  known  (although  awM 
fact  amougat  railway  men)  that  after  a  ililb^ ' 
of  rtdnt  or  on  a  dewy  or  frosty  morning,  tawQiw^ 
be  heard  at  so  great  a  diatance  as  they  c«n  ow  i  ofl| 
clear  day,  because,  at  such  times  the  metals  are  *totj 
termed  ^eaay,  and  as  fog  makea  the  metals  mors^M 
than  ritm  or  dew,  I  think  the  above  will  be  uiiiltW|j| 
prov^^  thiit  I  am  correct  in  what  I  stated^  for  theitll 
much  diffarenee  in  the  noise  that  ft  train  mnfci«J^ 
dry  day  and  what  is  termed  a  grcagy  one^  aa  there  ww 
be  in  a  man  running  or  Blidingover  a  pond  ^^^"^^^"^^^ 
ice — the  running  would  repreaent  the  dry  day  <^4 
sliding  the  greasy  one.  Sow,  sir,  independait  (f^ 
4  above  causes,  I  do  not  boUeve  that  sound  a  ire 
audible  in  foggy  than  in  dear  weather,  fur  the  folb* 
reasons  {—About  two  years  ago  I  was  staliened  r* ' 
moutb  of  a  tunnel  to  protect  traina,  in  ca 
a  large  stream  of  water  having  fore.  ' 
the  wall,  Rt  a  distance  of  about  a  qum 
the  mouth  of  the  tunncL  I  could  du-^^-v 
vrater  running,  also  I  could  hear  the  moiit  1 
ingto  prevent  it;  but  one  morning'*  d«ii»  _ 
over,  and  I  could  neither  hear  the  nmniiif  of  f  !>•*  i 
nor  the  men  at  work,  so  I  came  to  the  couelusi^^Tt  thit  ll 
water  had  ceased,  but  when  the  man  cam' 
tunnel,  who  had  to  inform  me  o.^  to  the 
roads,  I  remarked  to  him  that  I  supposed  --^ 
bad  stopped,  but,  to  mj  surprise,  be  said  it  w»*  rmar 
faster  if  anything!  I  called  hii  attention  to  thy 
that  I  could  not  hear  it,  and  me  could  n^Jthirofl 


JOURNAL  OF  THE  SOCIETY  OF  ARTS.  Janoaey  29,  187t 


21S 


1%  bot  vbea  Ihe  fog  cJe^ir^  awaf  we  could 
^  BoiM  u  dutinctlj  aa  Wore,  but  il  was  not 
tftaUie  *bof«  frocurrad  fchtiee  or  four  timea  th&t  we 
Iffcto  tltit  rooduflion  tli&t  it  wa»  owing^  to  the  mooth 
if  t^teand  bein^  blocked  up  with  fog  that  we  could 
in  bir  th«  WAier  runmiig.  Then  aguitt,  aCr^  I  doQ*t 
taft  wlia*hiryoM  hmve  noticed  it  or  not,  but  fog  is  very 
iM^fit,  t&t  I  h&vti  heard  old  milway  men  aay  thiit 
llvMDB  hm»l  A  train  commg  when  it  had  bo&n  foRj^)  , 
p  fat  tlk*  liiW  of  them  they  conld  not  toll  whetliL^f 
\m»  in  up  or  down  truin !     I  do  not  doubt  but  what  I 

Lnppk  joa  with  atber  mitancaa.  if  you  requiro 
.  to  ^TO  that  ftfg  tendi  to  denden  mther  than 

OLlTEtt  CrLLis. 

\  ma. 


OESEEAL    HOTES, 


i  0»bt.— With  regard  to  the  recent  action  of 

Mtff  mtbwvabject,  it  znny  b©  intereetmg  to  notices 

IJi  tbt  iateftlion  of  Xh»  Di  recto  rji  of  tha  Ale^jmdra 

ttf  to  hold,   in   tho  cjoiir»Gi    ^f    the    tuauing 

» Al»«i©dra*j>irk^  an  #3thibitioa  of  cab- boms* 

^»d  til  appttjpii«t«  m  tarn  of  £200  to  be  diftTributod 

)  tir  €*b»  m  iho  but  oonditfoo,  and  to  driireri  wbo 

lloefwi  in  ths  etnnloyin&ut  of  ouo  master,  aod 

iflfmbMn  ebtJ-gm  with  crueliy  to  their  buries, 

IdnTiDjf,  dTunkejuieii,  iijRoIeiiw,  or  other  ofifenoes. 

'  >'lo*e  of  tbe  t<onddii  B^asoD,  when  oab- 

>  .  Altrnd  in  litrge  nnmberi.   Th9Bt«bt«s 

riif\ijj'(rA*p*rk,    which  will  nff^jrd  decommodnlioQ 

»,  fill  give  ipecial  focilitiea  for  tho  intended 

fi  ftf  GtfiTff  St^phflMOG.— Tbfrf  is  now  at  tho 

*-^  Vn^Tim,    t^oiith    Ken*mgl»ii,  a   numbCT  of 

M^arge    Stephen-ion*     Tbeie    include  a 

rif  watchtnakcr'a  teola;   the  medal  of 

i--i^iani,  pre^»nted  to  Mr*  Stephenson 

ipg  of  the  flrat  atone  of  the  flret 

ule^alwayi  eurted  by  bim ;  a  hooe  ; 

^.J^- 1^^*  ^ith  inlaid  broBKS  medal— one  ccna- 

f  ta«dat  {>T^»«nt«d  to  Stephen »(vii  by  a  FlandeTe 

'^ireontaitiinf  fiv«  milwaf  p«ii»itee ;  two  tmuiT- 

r  mm  oontajnin^  a  littla  antiff;  magnifytng 

I  MBpiM ;  twcj  pairw  of  iilver  atod*  (initial» 

,  m»  gold  aeial,  with  device  of  ^>iff>iy.|amp ; 

K  iemr  autograph  latter.*  tjf   G.  Sttphpnipon  : 

■*^of  dHlo;  (brce  eatogmph  leirera  uf  R^btrt 

^ehair  <tf  George  Stephenaon ;  aome  hair  of 

i  (Fanny  Hendcraon),  and  Tarioua  otb«- 

I  Kttiiticfc— According  to  Mr.  Eobart  Hunt'a 

^  .f  the  Uoittd  Kingdom  for  1873/'  the 

.akinrdomin   lS7:i  *iui  n^  followB:  — 

t  *,  ^f  thf^  viilTin  „f  £47,ai,280;  iron  ore, 

fthtimluf'    '  '::    T:  070  J  copper  ore,  80, 188 

^•f  tka  **lae  uf        •    ;oS  ;  tin  arft,  14,884  tont 

I-  -   ■"    '  ^  1  ,a.>j..Si,> ,  lead  ore,  73,500  torn  10 

1 ,907  ;  rine  orv,  l5;;«i9ion»,  nf  tho 

'vritea,  68»924  t*jn»  Ji  cwt,,  o!  the 

^^J4i^.  afMnic,  5^448  tona  17  owt.i  of  the  Taluo 

1;  llnsttth,  I  ton  4  cwl.,  of  Iho  valuo  of  £*JS ; 

111,  «<f  tha  ralne  of  £12;  mangaupM**  S,ti71  tone 

«•  t«}&9  of  £o7J^j ;  o«hre  ajid  umber,  6MB  lona 


K1bifm}&« _^  _  ^ .,.„^.,,  „, .^„„ 

T^ni«»#if  ifi.ilO  ;'  wolfram,  lii  f^na  *V&  cwt'of 

lliS;  day,  tine  nnd  flir,  and  nbale  (eatimatfld), 

hdM^  Mine  ol  i;»io(i,,10O ;  8n\U  1,785,000  tons, 

r£IQ?/u).i    barjrte*,  lQ;im  Lyna  11  cwt.,  of  the 

iriby  mioffralt  (eatfnjftted)  of  tha 

lue  £oO,4 79,486.     The  toliil  value 

I  ItT  J''.,   by  upwjirda  of  half  a  million.     The 


ftina  thu  oon  vae  »«  followH:— Pi^-jron, 
lue  of  £18,0)7.7^0  i  tin,  9,972  tona, 


,tt  ilr 


:  tH.p|«r,  5,240  tona,  of  tht?  value 
Ujna,of  theTalue  of  £  1, 263,375; 
^^,i.t  it>«  Wne  of  £131,077;  aint-,  4,471 
» i<iiai  Ht  £120,009 ;  other  melAla  e«cimated  at 


£5,000 ;  making  £2l,4€9,878,  the  tot&l  valuo  of  metale  pro* 
duced  from  Britlih  aros  In  1873  betoi^  £660,000  leia  than  in 
the  atatcoient  for  the  precediog  year.  Mr.  Hunt  adds  to 
tbii  total  £47j63i),787  as  the  valuu  of  coal  raised,  and 
£1,681,83 It  for  minerm1/«i  earth yj  ^q.^  and  tbe  reault  ia 
£70J22,992,  being  £529,576  more  than  tbe  oortesponding 
total  givnn  in  bii  aummary  fot-  tho  precsding  jear.  Xha 
increase  ih  entirely  in  tho  item  of  ooal. 

Pari  I  Mud. — AVith  regard  to  the  cxporimeDta  on  road 
traction  and  atreet  pavemoctA  now  being  carried  on  by  ft 
committee  of  the  Society,  tbe  following  particnlan  reapect* 
ing  tho  T«lae  of  the  mud  of  Paris  tii*y  b&  worth  notion.  A 
French  journal  itatea  that  the  contractors  pay  600,000  fr. 
annuftlly  to^the  muaicipality  for  the  right  of  taking  it  awa^. 
!t  ia  ioid  for  manure  at  from  thr^  to  fl^e  franc*  per  cubio 
metre^  and  thua  yield  a  a  revenue  of  about  3fO(>OjOOO  fr- 
Out  of  this  amount  tho  pxpentiea  of  aweeping  tbe  itreeta 
ftnd  tairtitig  away  tfao  mud  mttst  bo  doduoted,  Tho  aca* 
vengeri  end  tthor  em  ploy  ea  o!  the  contmoton  are  under  th« 
Auperintendence  of  the  rmtboritieflj  th^  entira  atati  being 
compoaed  of  Msveral  thousand  peivins.  In  i8Z3  the  amount 
paid  for  the  ri ptbt  of  ooUectiaif  the  mud  of  Pari*  waa  only 
75,000  fr.  I  in  1831  it  waa  let  for  166,000  fr.,  and  in  1845  it 
reached  the  aum  of  ba^lf  a  million  of  franea* 

Rhub&rh  Ptoduotion  in  China.— Tho  best  rhubajrh  Im 
atill  produced  in  Kant^nb,  but  one  of  the  pdncipal  marta  fox* 
the  lule  cif  tbe  drug  ia^  it  appoara,  Sanyiian,  in  Bhenai,,  in 
which  proviaca  al«o  rbubaTh  ia  grown  to  a  coUBiderablo 
eat^nt,  Tbe  cultivation  in  both  provinoea  baa,  hownver^  it  ie 
jiaid,  been  aerioualy  aff»^ted  by  the  Mohammedan  rebellion. 
Consul  Huj^hi^H,  of  llnnkow,  atatea  that  much  of  tbe  rhubarb 
which  re^acbea  tlaat  prjrt  cornea  from  RKechutiLn,  and  i«  generally 
of  very  common  quality^  being  usaally  ouotL*il  in  the  market 
at  from  5  to  8  ta^la  per  ptoul  (2id.  to  4d«  per  lb.)  while  tho 
kind  knoffQ  aa  Shenei  ia  uinally  quoted  at  from  15  to  50 
t  ael  a  f  8d .  to  2i».  2d .  per  lb . )  Tb  ia  inf oKoH  ty  of  th  o  Szechuan 
drug  la  aard  to  r^mlt  from  the  moial  heat  of  the  provinoe, 
which  IB  lojuiriou^s  to  tbe  preparation  of  tbo  root.  In  both 
tho  provinoea  of  Kanauh  and  Siiochuan  tbe  rhubarb  in  grown 
in  luountainom  dlatricta.  The  planta,  when  grown,  are  out 
down  and  thrown  in  heapa;  they  are  Ibm  taken  to  tho 
farmer**  honae,  where  the  roots  are  pared  and  acraped.  In 
Ktneah  tbe  roota  are  then  tied  together,  and  hung  up  frocn 
polea  Govered  with  matting ;  but  in  Szachnan  tho  roota  aro 
obliged  to  be  dried  in  tho  nun,  and  at  a  oonaeqnenco,  they  ar& 
not  like  tho*o  of  Kanaub,  of  firm  aubatance  tbrouRhont. 
One  of  the  Chineae  merchanta  auppH^  CoQf;u]  Hughea 
with  the  ftubatant-e  of  tho  following  information  respecting 
rho  quftliticii  of  rhubarb,  price,  and  places  of  produiction. 
Province  of  Kammb,  Siaicg,  average  valno,  iay  80  taola 
per  picul  (UajJ  Iba.).  Same  provinoe,  liang-ehow,  very 
amxiy  an  good,  75  tapla.  Szecbuan,  Mien-chow,  30  per 
cent,  worftp,  55  taclc,  Kananh,  Kiaichow,  50  per  cent* 
worae.  Kanauh,  and  North- Weat  border  of  Szechuan,  6§ 
per  oent,  woreo ;  if  well  made,  40  taale,  if  common,  20 
Ea«Ia.  Sz^t^hnaUf  Ku*n  II  ten,  60  per  cent,  wor.se ;  b«tter 
quality,  30  laela ;  otiromon,  20  taela*  Tho  very  common, 
at  5  to  S  tael«  per  picul,  comet,  aa  boa  been  aaid,  from 
Szechuan*  The  rhub^trb  from  Sining  and  LianK-ehow, 
of  tho  flnP*t  quality,  does  not  at  pn^eent  rfnch  Hankow, 
and  it  ii  probablH  that  it  finds  itB  way  overland  to  Ruaaia 
pja  Kiftchia.  Very  little  of  tho  rhnbarb  from  Mien-cbow 
goet  to  Hankow,  and  the  reqnir amenta  of  the  market  m 
anpplied  from  tbe  other  diatrictit. 

NOTICES. 


are 


TICKBtS  FOE  THE  SECTIONAL  MEETlHOa, 
As  the  arrangements  for  thfiso  mwitin^ 
oecoasarily  liable  to  alteration,  the  tickets  are  ti«u^d 
to  members  without  being  dated.  The  dates  are 
duly  annonncod  f rtim  time  to  time  in  the  Journal, 
and  members  are  particularly  re(iiieBtod,  when 
i^Buiii^  ticket*s,  to  fill  in  the  date  in  the  space  left 
on  the  tickets  for  that  purpose,  Coniidorable  in- 
convenience has  til  ready  been  experienced  by- 
visitors  to  these  meetings  from  the  neglect  of  tliis 
regulation* 


FBOCEEBmOS  OF  JHS  SO€I£TT. 

Wednesday  Evenings^  at  8  t>*clock.  The  foUow- 
mg  arr&Dgemfints  lia7@  been  mnde  :^ 

Fl3,  3—**  The  ProtectiOTi  of  Bnildint^  and  Ship* 
from  Fire,  with  Arrangcmmiti  for  the  Yentilatioii  of 
fihipa,"  by  J.  A.  Colbmax.  Esq.,  C.E, 

Fed.  10.— "The  S^dl>l&$t  and  ita  Adeiptatioii  to 
Badustriftl  PorpoftM/'  hy  "Wm.  Nbwton,  Esq. 

Fbb*  17.—"  Description  of  M.  Eaafcner'i  Sew  Mtiaiiml 
*  Imtniment,  the  Pjrophone,"  bj  M.  DrKAjrr.  The  in- 
fltminent  wiB  he  exhibited. 

Fi»,  24.*""  Th«  Art  of  Elustratioa  oa  applied  to  the 
Pnntmg  Press,'*  hy  Hexet  Blackovmn,  Eiiq. 

In  order  to  suit  aMerations  in  the  arrangetnointa  for 
1Sb»  eTiBomg  mcotini^a,  Air.  Newton  has  comwntod  to 
iKMtpono  tho  reading  of  hia  paper  on  **  The  SaDd-hlaat 
snd  ita  AddptatioEi  to  Indtutzial  Parpcjses  "  tjil  the  1 0th 
February. 

Extra  Mestizo, 

Fta.  0.— Adjourned  Diectission  of  Capl  Bedford  Pik's 
Paper  oa  '*The  Mfifoantilo  Marine  of  Qreut  firitoia/' 

Afrlcas  Section, 
Tuesday  Evenings,   at  H  o'clock.     The  follow- 
ing arrangomcnts  have  been  made : — ^ 

FBBnrAfiT  9.—"  A  G^jiend  Dijscnption  of  the  Tmde 
on  the  Weat  Coaat  of  AfHca/'  hy  W.  BARiKOTtisr,  Bsq. 

Frbrvaut  23,—**  Tht5  Slavery  of  tho  West  Coa^t.  and 
ita  Influence  upon  Commercial  Progreas,'*  by  Coxaiji* 

HUTClnSBON.  

Friday  Evt^in^,  at  8  o'clock.  The  following 
ariTtngemeDta  have  been  made  : — 

P^KKUAKT  12.— *'Tlie  Posaibility  of  Adaptinif  |h© 
Roman  Alphabet  for  the  Lun^uftget  of  Indian"  by 
Fp.bi>eiuck;  DiiEW)  Esq. 

Castor  LKcnmEa. 
The    fiist    course  of    C^itor    Lectures    is    on 
** Alcohol:   Its  Action    and    its    Use,**     by  I>r. 
B*  W.   HiciiARDSON,   F.B.8.    The  following  are 
the  remaining  loctures  of  thig  course : — 

Lectu&s  VI.— Mondat,  Fburvaby  Ut. 
Inflaonce   of   Alcohol  on  the  nervous  organisation, 
with  apecial  r-^ferenc^  to  th«  mental  phenomena  induced 
by  ita  uae. — iStimmary* 

The  Second  Course  of  Cantor  Lectures  will  be 
ddiYered  by  the  Rov.  Amtbv^  Higo,  M.A,,o(n 
"The  Ifatoiial,  Conatmctiota,  Form,  and  Prin- 
ciples of  Tools  and  Contrivances  used  in  Handi- 
craft." 

Lectttrb  I.— Mokhat,  8tu  FKHUvAitY,  IS 75. 

Toolfl  used  in  very  Early  Times>  evidenced  in  prc- 
hiatorio  Implamente.ria  wfU  aain  tkulptureand  Drawings 
of  anciout  dat* ;  also  Took  used  in  Riicent  Timea 
amoogat  (ao-calbd)  (iuv«ge  racea. 

LtCTlTltB  II.— M03<DAr,    16th   FBOTltJARV,  1875. 

Hammera. 

LacTua*  III.— Ho«»AT,  22sd  FBJ*RtJARi,  18J5. 
Hammers  (continued). 

Lioroa^IV.- MoKnAt,  liTMA»cH»  1S75. 
Picka,  Aica,  Ad»5es»  Chisela. 

LEt-rtrRK  v.— M»Ni3AT,  6th  March,  1875. 
Planf p,  Knivra,  Shpars^  Bawt. 

LacriTiLK  VI.— If  osuAT,  16tm  Ma»oh,  1B75* 
Sawa  and  Dove-tailing  Toola. 

Tickets  for  this  course  will  be  issued  with  next 
week's  J<fUrnai^ 


The  Third  CoTirse  will  he  "On  lomft 
Forms  of  the  Mcjdem  Stc-Ain  Engine/'  by  F.  i 
Bejlmwell,  Eftq.,  P*B.S.,  Pn^ddeoLt  of  tlief  " 
tution  of  Mechanioal  Engmaara. 


1 


Members  are  privileged  to  tntrodnce  f«^  liiaJ 
to  each  of  the  Ordinary  and  Sectional  Meetinpi 
the  Society,  and  on<?  friend  to  each  Cantor  I 


SGIEMTIFIC  MEETIlT&fi  FOE  Tfi£  BHBlTIire  WIB 

Mor.  ...BOClElrY  OF  AETS.  JobD-riaT^  AdeJpM.  W£.,^n 
(Guitar  Intuits  A  Dr.  B.  W.  BichirdbKi,  '*Mkm 
m  Action  and  iU  tTM."    (LeiTtuR  TL] 


Ciubj   SiUiabmT-*qujiif«i  E-C,  H  P™*  t 

J*  B.  Law««,  **  Thfi  moi^  Wteqamt  Gnvti  ^liiiM 
BciyAlIiiiititiiticia,AIbanuls-iiU»(.W.,ipSL  ^m 

MOTtbJy  Mwtuiji.  i 

Bodetr  tit  Mnwisumn,  S,  Wt^tn^a^ba^AamhanCikm 

Mr.  John  Eiarr  AdiunB,  '*  IiL4.iiiriml  JLdl47«M-" 
Bo^al  UaitedSefvioe  IjHtitiifkia,Whit«h^l<|u<|' 

Btaff  Commandftt  T.  A.  H«U,  E.K,,  "TIm  TJaf- 

Wcurld.  m*." 
Entntnologicalf  11,  Bedford^trrw,  W*C..  f  pl^ 
British  ATcMtectv,  dp  DTOdull.-«tr«t,  W^  6 9 Ail 
iCedicsl.  II,  Ctiuidjot-strvvt.  TV  ,  8  p  m, 
Viftorift  Ija«tiiate,   I*,  Adiflphi-tirtt«<v«  W.C*  ifi 

PrcjftMOT  T.  K.  Bjfk»,  M..A.  (C*iiibrid|E#i,  *»1 

da^truri ibibfy  of  Force.**  t.  Rev.  8,  Wamntii^I 

•'  Tht  Villi mtitbv  of  Htiftiim  CanicioQ^Ec-ML" 
Loniliin  instilatinn,  FioAburx-cuii'UJi,  ELC  ,  &  pd.  1 

fi^BBOT  Ferricf  t  *'  FuucUaQB  o|  the  Bnin,** 
TuM.  .,.Boy»l  ImtitulaiMi^  AltvtEuttk^tP«<  W..  S  p  n. 

lUy  L»iik«fci ,  oa  *•  Tha  Fedi^rBe  of  ibt  i        ' 

dnm." 
Civil  En^^rv,  16,  6mt  G><^orfeHMl7Wtt  *  -  ^ 

a.W.,  H  p.m.    Prot  .Tn«|ib  J'feMvk^k.  -Oai 

of  the  Clh«iU  Bank,  and  oa  Hm  ztiMioA  ef  * 

Bf^aeben  to  past  Gccilngiejil  *" 

piidteat  Ctwit  Aotioa.'' 
PatHalQgical  5a,BciQim-t&cet,  Ojdbrd^^lfH^ir  ,f|i 
BiliUwl  Anbfl»ajDff ,  0,  CUfidnit^stnet,  W.,  ^  ^a 
SftioUigieal,  lU  fi«iaW'«qaaTe.  W.,  A|  p.i&. 
Itoyal  Colonial  {tt  Cba  Bws*  of  Tiia  S4>aprT  «, 

6  p.m.    Adjaunwd  DiaciuaiuD  tm  Iftr.  £d<^ 

Lkbit]ipre*8  Fapofl  will  b«  j-««iHaad, 

SOCIETY  01  ARTS,  Jolm^tz^t.  AJfbbl,  W  C^| 
"     J.   A.  Ji'^olf&tniaa,    **  Proteotiaa  «f  Lfi^uiJtlin|p  * 


d 


Wat*.  . 


Mr.  __, ^    -^^^-^ 

Ettnpv  from  Fire,  with  airaDgtmate  fts  tZi«  T^H 

of  fclp.." 
Miiawoopacjil,  Ein^'i  Oolite,  WX.,  8  pm.    J^ 

Meeting. 
Fb&rmm'eutkAl.  IT,  Blooauhin^-tiqviuv.  ^ 
Bofml  &oci^7  of  litesnLtnri,  i,  fit.  Ifartiii 

4i  p  m,    Mr,  Walter  d«  Qrt?r  Bireli*  "  Lm  'JaQ^m 

cifctiDa    of   MSB.,  cbJE^f  ia  telatta«£    to  tiM  Qttt 

Catnluioie  lo  th«  Brltuh  Mud^nzn." 
Ob*tetrl«I,  63,  Beman-atzwt,  OxIbnJ-itfvat  1 


Tjii  as.-..Ro7al,  Borlin^tonncnue^W.,  S}  p,ni, 

Antiqtiaries^  Burliugtot]  House.  W.,  S^  p.ni, 
Linatiui,  fiurliiigton  Hoiu«,  W.,  a  p.m.    iJ 

Hetiilow,    "On  tlie  Ongin  of  Prerailii 

IliyUotaaia,"    f .  Mr.  H,  W.  Moaelr,  * 

KEwl  Jowcta  of  KMgsMikD*!  I^nd/'    ^  Mr.i 

'*  On  AiiH-Hna  i^wdoausi/* 
diemidil^  buriiaftdn  Boqh^  W.,  S  p  la, 
Londoa  lusUlutioQ,  Fiaabutr-drcoi,  EC,  T] 

Zerfli.  "The Omfeaiqite  tn ladiBui  Art  '* 
Society  futtbs  Biicmi«|remeiit  of  thfl  FIbw  J 

aiiit-«lr«?i:,   W.,  8  p  TO.    11  r,    F.  E.  Ualbf, 

ia  eiiuni'iL'tiaa  iritb  early  Art.** 
Bflfal  InatiiiiUuti.  AlberowrlMrtwet.  W.,  I  ] 

TyudjiU,  *•  Oo  Subje«t»  coouifct^'d  wUh  KZmI 
Eoyal  fejoiety  Club,  WiUia'fi  KiKjaie,  St,  Jm 

a.  p.m. 

Far... ..'.SOCIETY  OF  AETS.  John-ctt^ct,  a<3*)^1u.1 

Acijuurutd  Dig4  iiMiHin  on  L^^ittjaii  l-inj  * 

the  MetcmttfUe  Mnnue  nf  Qmi%  Mil  14)13  ** 
Boyai  iDAUiuLion,  Albimiu-h^-ftmt,  W„  H  p  t 

MeftiBif,  n  p  m.    Mr.  J,  l>(i»«r,  **  Oto  Oit  T 

Aetuia  of  light," 
Getilopwa'  AaiDBiatioa,  ITiiffBtaitr  OoUtg*,  WX 

Aaaiial  M«etiag. 
flsfjological,  Unlwfldlf  0(in«f*,  W.a,  B  pjft* 

Mayw,  "  Rliythm,'* 
AfcbsMdogical  tiimnllae,  16,  Hinrl 

4p.]», 

8AT..*«.KoTid  tnrtitutioo,  Albwaaife-trtrw*.  W  ,«  pl_ 
T.  Wmul,  cm  "Tlie  lJi«^j*«7  iif  UieTrnfllei 
adia  other  Keeulto  uf  Lh«  OuTctatqcet  r  ^ 
BphtEoa.'* 
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FRIDAY,  FEBRUARY  5,  1875. 


?K0CEBBIVG8    OF    THE    SOCIETY. 
ncKHOLoeiCAi.  xxAxnrATiovs. 

The  Programme  for  ibe  Alkali  Examinaticm  is 
:    now  ready,  and  caa  be  had  upon  application  to 
;    tie  Stcretary  of  the  Society  of  Arts,  John-street, 
idelplu,  London,  W.O. 


CAHTOB  LBcrmus. 


Tbe  fifth  lecture  of  the  course  of  Cantor  Lectures 
«*'Akohol,  its  Action  and  its  Uses,**  by  Bekja- 
Ki¥.  RiCHABDSON,  M.D.,  F.R.S.,  F.R.C.P.,  was 
ddifsred  on  Monday,  January  2oth,  1875,  as 
loDows:— 

LsGTu&a  V. 

0»  iJktmmimy  mOion  •faUoM  on  the  ammtdfimeUoM^ 
mdm  ik$  fkfHemi  deUrioratiom  o/ttmeture  ineidmi  to 

U  ■  my  biuinesB  in  this  course  of  lectures  to  treat 
im  fba  gpecifio  action  of  absolute  alcohol.  I  have 
toa«bi«q>eciaUy  avoided  all  reference  to  the  spiritaous 
^nafaol  which  it  forms  a  part.  As  a  role  in  every 
iom  «f  itzong  drink  the  source  of  the  action  of  it,  for 
l^crfiff  ev^  is  ^e  spirit  it  contains,  and  the  influence 
« tb  diink  is  potent  according  to  the  amount  of  that 
i^  pcvent  in  it.  To  put  the  matter  simply,  if  all  the 
i^oon  wld  under  the  name  of  wine,  hrandy,  gin,  rum, 
vmy,  tie,  stout,  peny,  cider,  and  so  forth,  were 
^imted  of  Uieir  alcoholic  spirit,  they  woold  contain  com- 
intivdy  litUe  of  anything  that  would  affect  those  who 
pntookofthem. 

BuRimious  Additioxs  to  Alooholic  Dbinks. 

But  M I  am  about  to  night  to  speak  of  the  deleterious 
Mto  of  alcolu^  it  is  fair  I  should  admit  that  some  bad 
^ffnfei  do  spring  firom  so-called  wine  and  Idndred  drinks 
■d^Modently  of  the  pure  spirit  they  contain.  Something 
kv  of  evil  tkian  now  obtains  would  be  secured  if  nohe  but 
Mtml  wines  and  ales  were  drunk  by  the  people.  To 
>|tBm  to  the  times  before  Brantwein  was  distilled^  and  to 
ban  no  intoxicating  beverages  save  pure  wine  and  sound 
*k  were  doubtleis  an  improvem^  on  the  state  of 
t|nogB  which  now  exists ;  for  in  truth  at  the  present 
tiiw  the  characters  of  pure  ethylic  wine  are  hardly 
known.  A  honm^fldi  wine  derived  from  the  fermentation 
^  ^  S^^^  pui«ly,  cazmot  contain  more  then  seventeen 
per  cent,  ii  alcohca,  yet  our  staple  wines,  by  an  artificial 
((MB  of  fortifying  and  brandying,  which  means  the 
f^Aiog  of  spirit,  are  brought  up  in  sherries  to  twenty  and 
ill  ports  to  even  twenty-five  per  cent.  Some  wines  and 
wits  are  bdieved  to  be  charged  with  amylic  alcohol. 

vUmt  wises  are  charged  with  foreign  yolatile  sub- 
JMMS  to  toipart  what  is  called  bouquet,  and  still 
PtUfMrilsd  wines— I  allude  specially  to  the  effer- 


veseuDg  liquids  sold  under  that  name^-are  MtuaUy  often 
undergoing  the  fermenting  vrocess  at  the  time  wey  are 
drunk,  and  thus  are  inritea  to  complete  their  fermen- 
tation in  that  sensitive  bottle,  the  fatrnuoi  stomach. 

If  the  subject  were  specMly  keked  into,  a  irsry  impws 
taut  ohat>ter  of  facts  m^t  be  osUeoted  bearing  iflpon  the 
injurious  effects  of  these  ad^tkms  to  ales,  wmes,  and 
spirits.  I  have  noticed  «ke  svih  that  foUew  upon  the 
administration  of  an  alkMlhotto  drink  tlwt  has  been 
adulterated  with  amylio  alcohol,  and  have  shewn 
that  they  are  exoeediMjIy  serious.  The  distorbances 
excited  by  the  other  fcalts,  when  they  do  not  arise 
from  excess  of  absolute  alcohol,  are  diown  in  symutouis 
of  indigestion  and  in  the  promotion  of  an  acid  condition 
of  the  secretions  of  the  body,  beyond  what  is  natutaL 

Presuming  therefore  it  be  actually  determined  by 
any  one  that  he  will  take  some  alcohohc  fluid,  he  will  do 
nearest  to  that  whidi  is  most  wlw  if  he  take  'wines  or 
other  spirituous  drinks  in  which  the  quanti^  of  aloohol 
is  simply  confined  to  the  natural  amount,  m  which 
the  process  of  fermentation  has  ceased,  and  in  which  no 
foreign  substance  has  been  introduced  to  add  either 
bouquet,  body,  piquancy,  narcotising  influence^  or  other 
artificial  quality. 

Absinthb. 

The  admitted  addition  of  some  actively  poisonous  sub- 
stances to  alcohol,  in  order  to  produce  a  new  luxury,  is 
the  evil  most  disastrous.  The  drink  sold  under  the  name 
of  abnntke  is  peculiarly  formidable.  In  this  liquor 
five  drachms  of  the  essence  of  absinthum,  o»  worm- 
wood, are  added  to  one  hundred  quarts  of  alcohol.  Thus 
the  Iwuor  is  not  only  very  strong  as  a  mere  alcoholic 
drink,  but  it  is  charged  with  another  agent  which  has 
been  disocTored  to  exert  the  most  powerful  and 
dangerous  action  upon  the  nervous  fcmctiom.  The 
essence  of  absinthum  in  doses  of  from  thirty  to  fifty 
grains  produces,  in  dogs  and  rabbits,  signs'  of  extreme 
terror  and  trembling,  followed  by  stupor  and  insensi- 
bility. In  larger  doses  it  causes  e^eptiibrm  convul- 
sions, foaming  at  the  mouth,  and  stertor  of  the  breathing. 
Its  effects,  as  they  occur  from  the  taking  of  it  in  the 
form  of  absinthe  in  man,  have  been  most  ably  described 
to  me  by  one  who  indulged  in  it  until  it  induced  in  him 
the  peculiar  epileptiform  seizure.  He  descoibed  the 
eff^ts  as  resembling  those  produced  by  Katehith,  the 
narcotic  of  the  East  which  has  been  known  for  so  many 
ages  as  the  nipenthet  of  Homer,  and  which  owes  its  pro- 
perties to  extract  of  Indian  hemp  or  Cittmabie  indica. 
The  partial  insensibility  caused  by  the  absinthe  is  at- 
tended with  the  ideal  existence  of  long  intervals  of  time, 
in  which  the  events  of  a  whole  life  are  arrayed  and  ap- 
preciated, to  be  succeeded  by  terrific  hallucinations  and 
intellectual  weakness,  ending  in  unconscious  struggling 
as  if  for  life.  In  time,  if  the  use  of  the  absinthe  be  con- 
tinued, these  phenomena  become  permanentiy  estab- 
lished and  the  result  is  ineritably  fataL 

The  doubly  poisonous  absinthe  is  made  the  more 
seductive  to  its  rictims  by  the  fiust  that  it 
excites  a  morbid  craring  for  food  which  is  never 
felt  except  when  it  is  tempted  by  the  destroying 
agent  Indeed,  such  are  the  terrible  consequences 
incident  to  this  agent*  that  I  agree  with  Dr.  Beoaisne 
in  maintaining  that  it  ought,  by  legal  provision,  to  be 
forbidden  as  an  article  for  human  consum^on  in  all 
civilised  communities.  Even  in  small  quantities  taken 
daily,  say  one  or  two  wine-glassfuls,  it  causes  quickly  a 
permanent  dyspepsia,  and  what  is  of  still  more  conse- 
quence it  tempts  its  victims  on  and  on,  so  that  they  can- 
not take  food  until  absinthe  has  prompted  the  desire  for 
it,  by  which  time  they  are  too  often  hopelessly  and 
mortally  in  its  power. 

TJntil  recentiy  absinthe  has  not  been  publicly  offered 
for  sale  in  this  country  on  alaivesoale.  But  now  un- 
happily the  poison  is  openly  anfiounoed  even  heve,  and 
the  consumption  is  on  the  in(»eaBe ;  I  am  doing  therefore 
a  yi^blac  dtt^  in  denounciBg  its  use  solemnly  from 
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tbk  pktform,  whence  bo  much  tbut   h  beaeiioial  to 
society  hoA  for  a  i;eiitiiry  past  been  apolieD^ 
Addition  op  otmsb  Agba'ts. 

The  ijitentioniU  additiOD*  of  poiaonotia  agenfai  to  the 
alcohol  of  alea^  wineSf  and  epirita,  palo  ^h&n  absinthe  np- 
peara  in  eight ^  but  th^y  are  not  to  be  ignored.  It  is  true 
that  we  very  of  ton  hear  accounta  of  thfi  effects  for  fl^il  of 
"bod  wine,  when,  in  fact,  tho  e^il  i»  due  to  the  exciiBa  of  ordi- 
nary alcohol  that  has  been  t&k^n  by  the  oomplainant.  At 
tbe  aame  time  it  is  not  to  h&  denied  that  tbore  exi«ts  m 
oar  roidgt  a  Bystom  of  njixin^,  compoanding,  blendia^t 
and  reducing  wines  and  spirits,  which,  carried  even  to 
artistic  pijifection,  is  additionally  prejudicial  to  the  buai* 
nesB  of  selling  tbe  various  alcoholic  beverages. 

To  b^  just  to  our  own  age,  thia  artistic  performance  ia 
not  an  invention  of  it,  Tbe  adtilteration  of  wine  la  in- 
deed one  of  the  ^iMeit  deTicca,  extending  from  the  Qreeka 
and  Romans  onwards  to  this  day.  In  the  Middle  Ages 
many  prohibitory  acta  were  passed  against  it  by  vanona 
goremmentd.  Afl  Mo  as  tbe  doao  of  the  seventeenth 
oentiiry  itn  act  was  passed  by  Duke  Everbard  Louia  of 
Wurti^mberg  making  it  an  oflence  punishable  with  death 
ttnd  confiscation  of  property  to  adulterate  wine  with 
biamuth,  sulphur,  or  tbe  salt  of  lead  called  litharge,  now 
kiKJwn  AS  the  yellow  profcoatide  of  lead.  Jn  the  year 
1705*6^  John  Jacob  Emhi  of  Ealingen  was  actually  be- 
headed for  carrying  out  adulteration  with  the  forbidden 
poisonous  lead  ccKn pound. 

Into  our  Djcdern  civilisation  a  different  system  of 
treating  strong  drinks,  in  order  to  rectify  bad  qualitiea  or 
to  impart  new,  is  aa  a  rule  followed.  Tbe  plan  of  using 
gypeum  or  anlpbate  of  lime  to  remove  the  acidity  of  wine, 
a  practice  that  was  followed  both  by  the  Greeks  and 
►  £<>mans, is  however  still  r^^sortcd  to ;  so  also  is  the  practice 
^Of  using  lime  for  the  pa  me  purpose,  and  for  which  Jack 
^yataffio  ieverely  criticizes  the  landlord  of  the  '*  Boar's 
Head  *'  i^ 

♦'You   rogae,  here's   lime  in  this  sack  ^      There  is 
.nothing  hut  roguery  to   be  found  in    villftncufl  man  ■ 
\  yet  a  coward  h  worse  than  a  cup  of  sack  with  lime  in  it ; 
ft  viUanous  coward/' 

Hut,  on  the  whole,  the  new  day  has  brought  new 
plana  and  new  inttsntiona^  having  reference  to  the 
different  forma  of  drinks,  namely,  elee,  wines,  and 
ipirits^  whioh  pasa  from  tbe  handa  of  the  vendor  to  the 
oonaumei, 

Al.ES, 

^  The  jjTOctics  of  adnl terataon  the  least  hurtftjl  is  car- 
ried on  in  ttJea ;  that  at  all  events  is  my  experience  of  the 
ales  sold  in  Ixjndon,  and  I  speak  from  a  practical 
knowledge  of  the  facts.  A  few  years  ago  a  well-known 
itatiit  ftskod  me  to  undertake  for  him  a  reae&rch  on  the 
alea  sold  in  London,  with  a  view  to  the  detottion  of  tbe 
adulterations  in  th^m.  For  many  weeks  this  gentleman 
himself  collected  beers  and  ides  from  different  retail 
houses  in  the  most  diverse  parts  of  this  metropolis,  and 
neither  trouble  nor  eipense  waa  spared  in  the  examin- 
alion  of  theec  eampiea,  in  order  to  arrive  at  correct  t«- 
iulta  as  to  the  composition  of  the  fluids  tbna  retailed.  I 
toay  state  at  once  that  I  did  not  in  anj'  one  instance  find 
&  truly  dangerous  adult^nttion.  I  fouad  that  to  many 
i&mples  common  salt  had  been  added,  and  to  some  sugar ; 
hut  tiie  grand  adulteration  wua  water,  by  which  the  con- 
ituner  waa,  if  I  may  so  express  it^  fraudulently  benefited 
ftad  the  govemmont  proportionately  defrauded.  If  tMs 
aqueouB  adulteration  were  not  carried  on,  our  Registrars 
of  deaths,  and  CoEectora  of  revenues,  would  both  show 
heavier  totahi. 

There  is  a  prevailiog  notion  that  to  malt  liquor, 
hitter  substances,  such  ss  strychnine,  or  narcotic 
substances^  such  ae  €&ccultt*  tntiitHn,  are  added.  Neu- 
mann says  that  in  his  time,  that  is  just  one  hundred 
years  ago,  dat^^f  c&ccutvit  indicusj  and  Bohtmian  ro^e- 
m^tg  were  added  to  malt  liquors  in  ordi  r  to  increase  their 
intoxicating  powers,  and  ho  states  tiiiit  the  last^samed 
mbstance,  Bohemian  roaemaiy,  prodaoed  a  imTing  ic* 


toxic&tion.  I  know  it  is  also  urged,  in  this  day,  that 
ifl  no    known  application  for  the  qusnttte  of  9H 
inditus  that  is  sold  except  it  he  for  the  idmtendkti 
mdt    liquors.      I  will  not    dispute  the   nutter,  1^ 
I    content  myself    with   stating  that    I    have   ni 
detected  any  foreign  body  of  the  kind,  and  \hxl  la 
whole  of  my  experience  of  the  effect  of  malt  liqi 
man,  I  have  never  known  a  symptom  preduoed ' 
of  the  effects  of  such  sub^lanoes. 

The  stronger  alea  and  stouts  ana  injurious  maiaij  fagi 
the  atcohot  they  contain.     Those  wMch  ha?e  not  c«Mi 
fermenting-,  and  from  which  goa  ia  cscApmgj  prodiiBe 
pcrsiatent  dyspepaia  in  those  who  indulge  in  if  — 
d^'Spopaia  attended  with  fiatulency,  painful  d""^ 

of  the  stomach  J  and  with  loss  of  proper  muscular  ^ . 

the  stomach  by  which  deficiency  the  trituration'^ef  6j 
ia  impeded  and  rondored  trnperfect  At  the  suns  1^ 
the  action  of  the  gastric  fluids  upon  the  food  is 
leas  efftiCtivA*  There  is  at  tbe  present  time  in  the  s 
a  snhfitance  used  as  an  addition  to  ales,  which  ii 
succAarina,  It  is  sold  in  the  form  of  the  ordiuaiy 
loaf.  It  ie  made  by  the  action  of  dilated  iulphuric  aoid 
starchy  matter,  and  it  is  in  fact  a  grape  sugtf,  Itgii 
the  ale  body  and  Bweetnesa.  It  is  in  itself  a  ikttaiUQgl 
and  as  it  ia  the  same  as  that  form  of  sugar  whidh  il  i 
in  those  who  suffer  from  the  diaease  called  diabeta^  ^ 
which  produces  the  aymptoms  of  that  disease,  it  " 
be  taken  m  quantity  witboat  some  indirect  risk  of 

WlNEB. 

The  evils  arising  from  wines,  apart  frt»m  those  nil 
are  due  to  the  natutiU  ethylic  alcohol  they  dboold 
tain  are  derived  from  several  aourccs.  The  winetlu 
not  ce^ed  to  ferment,  and  when  uncorked  is  foond 
charged  with  gas,  ia  often  ae  injurious  aa  betr  in 
the  formontation  has  not  ended.  It  produces  a  ' 
ing  process  within  the  body,  and  gives  riae  U 
phenomena  of  dyspepsia  to  which  alitision  hAi 
been  made.  Wine  that  has  once  been  acid  and  I 
treated  with  Hme  in  order  that  the  addity 
neutralised,  is  open  to  the  objection  of  an  cxoen 
of  lime.  It  baa  been  urged  against  wine«  Itti^tM 
manner  that  they  lead  to  calculous  diseaaowluai 
taken  in  quantity  for  long  periods*  1  mdft 
this  suggestion  that  I  ha%^e  not  had  experieM^ 
slightest  evidence  that  would  support  it  nor  do  * 
there  is  sufficient  of  such  wiut*  consumed  to  waR« 
Oonclusion  of  the  kind.  Wine  if  ad  ul tinted 
am^^lic  alcohol  U  vunquestionahly  dangerous,  nvii^g  % 
those  physiological  efiecte  produced  by  the  ttdalU-ramlj 
which  I  specially  directed  your  attention  at  ths  tOM 
lecture  of  this  course.  Wine*  that  are  beade4  swi 
Jurious  owing  to  the  foreign  mixture  for  heaiioft  II 
has  been  added  to  them,  and  which  I  sludl  deadM 
due  course.  i 

Some  subatanccB  that  form  in  natnral  wines  esal 
effect  on  the  animal  body  when  they  are  taktm  aito. 
These  snbstancei  are  principalty  aldehyde  and  ifl 
acid.  Aldehyde  when  it  is  present  in  wine  co«aii< 
cates  to  it  a  natural  bouq«f?t.  You  wHl  find  ea  I 
table  a  pure  specimen  of  aldehyde,  and  you  will  sliol 
Bpecimena  of  natural  wines,  kindly  lent  to  me  by  1 
Denman,  in  which  this  change  of  alcohol  by  o^W 
has  taken  place.  In  the  year  18i@  the  late  8ir  Jifl 
Simpson,  of  Edinburgh,  discovered  that  aldehyd"^  wflfl 
protluco  unEcsthetic  aleep  when  its  vapour  wm  inhdi.itl^ « 
I  have  since  submitted  it  to  experiment  with  the  tiii*i 
testing  its  action  on  the  linng  body.  I  find  it  ii 
rapidly  intoxicating  agent,  sharp  to  tfae  nsrrm  of  «n 
and  acting  with  greater  rapidity  than  alcohol,  lod  ^ 
a  less  prolonged  effect,  for  it  is  soluble  in  water,  iodil 
volatile  that  it  boils  at  72""  F.  It  is  th^refor^  ^tM 
diffused  and  qnickJy  eliminated  from  the  body.  Tk^iflW 
of  aldehyde  upon  the  living  body  has  been  afl  jTfl  w 
sidhciently  studied.  It  has  &  doie  relrttiou  &>  UJ 
narcotic  action  of  aloohol,  and  tfa«  symptonii 
duces  are  la  aimikr  1  am  inclined  to  belieft 
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I  wixk  foUova  the  idmiDutr&tloci  of  alcjoboHc 

r  diw  to  lift  {ntMiucttDn . 

»  of  ftoetic  acid  in  wioe*  is  on  the  wbol© 

if  the  wine  in   other  reepecti  b©  free 

u    ThM  tend^cy  of  this  atjd  itself  is  to 

)  fbod%Htion  of  fllbTUDinoui  food?,  and  I  have 

ifllMDrried  m  pers<iii»  whose  digc^Yo  powot  ih 

JM  of  inip»>vBinent  under  ita  uHe.     In  i&ying 

pi&iiiM  howflT«7  wi^h  to  convey  thiit  therefore  a 

•dd  wton  ihonldhe  taken  for  rndigeetion,  for  the 

indi  iDfctanoea  may  be  admiui^red  without  the 

ptfhapt  with  greater  advunUge.    I  only  wiib 

Chat  additj  of  wine,  in  which  fermentafcjon  has 

leC  a  mmree  of  additionAl  in  jury.    The  aatrin- 

>faom«  wino — called  tannic — hasbeen  advanced 

in  l^«  raaciB  of  certain  persons  who  ffiifiVr  from 

Mfi  and  who  require  Aatringent  remedies.   It 

^"TBg  |o  dJapute  that  there  may  be  in  winta  a 

mmd ;  but  it  is  not  peuliar  to  wine.    It 

mhm  it  ia  wanted  without  wine  tit  all^ 

certain  way.     This  remark  holds  equally 

*  tM  what  maj  be  favourably  spofeen  pf  Qie 

-  which  a^miQ  wines  n  atorally  preaent,    I 

tbft  aaline  constituents  can  be  admini- 

Adre  certftin  and  therefore  with  better  efect, 

)iQj  of  wiifce. 

SrraiTfi. 

•p(iriti  copunonly  told,  several  sub- 

istiodiii^^    which    exert    more    or   Icsa 

bAomee  on  the  body  that  receives  them. 

©f   amy  lie    aleofaol    baa   been    already 

d  HMd   not  again  be  mentioned,  and   I 

Qy,  fciT  the  sake  of  brevity,  a  great  number 

i  iubatftneea  which  do  not  seem  to  me  to  be 

i  though  they  were  possibly  better  bft  out 
orfAttiam*  After  these  are  withdrawn 
I  many  other  agents  irhich  eannot  fairly  be 
m  oor  consideration.  There  it  oil  of 
l«4)  of  bitter  almonds.,  potaana,  altim^  nitric 
l<  vilxiol  or  Gulphurjc  acid^  and  butyric  acid. 
WH  onanlitic^  everyone  of  these  agenta  is  in- 
1^  lody  If  it  bo  taken  for  any  long  con- 
m4  i>f  time.  The  oil  of  juniper  is  an  active 
^^^llareb^  is  injurious  to  the  excreting  powt^r 
^■i^-ii-  iBipHO(rtant  of  the  vital  organs.  The 
nidt  com tainSf  unless  it  bo  sp*t:ially  puri- 
BOr  prti«8lc  at^^  and  eiertsthcn  in  small 
ml  4|uaD titles  a  prejadiciul  infinence  on 
tectkoua*  Potsssa  cjiuses  a  dry  and 
I  the  miscens  membrane  of  the  mouth, 
Aaek,  for  the  produetion  of  which  action 
Idad  ^atematically^  that  it  may  give  the 
tcatlgd  '*  biting  the  pslat#/* 
kpownjiU  BAtiingentf  producing  constipation, 
^^  a  ^OTi^«Dt  djwpepsiA  so  long  as  it  is 
■t,  Kitiic  add  i*  an  astringent,  exerting 
^eai  action  on  the  livor*  Sulphuric  acid 
and  bntyric  acid,  as  I  found  in  an 
I  whjclt  I  one©  conducted  with  it,  cauaes 
ccr  tnltammatory  condition  of  the  ^bole 
movoua  meoihrane. 

icoe  of  tbeae  agents  added  to  the  alcoholic 

the  ctOa  that  art;  likely  to  arise  from 

>    htt  m  admit  that  tb  e  a  dded  tvila  are 

,  1  hud  Twarly  said,  infinitesinial,  when  oon- 

ft*  m^amamaeat  of  one  administration.    Bat 

WM—iliy  that  aiandardF    When  once  the 

li  ti  Ibm^  tmnainral  substances  la  acquired 

r  v^  it  feeda  on,  and  that  which  was  infini- 

udakf  hocomea  aft«r  long  contlnuanco 

r  Ike  body  to  bear  daily, 

I  ia  taam^m  uae  that  la  moat  aubjected  to  the 

klMva  wmM  ia  gm.    Gin  haa  to  be  made 

to  bt  i^alimaJ^  to  b«  fcndoM  creamy  and 

|li  W  fi«fio«fod,  to  be  made  biting  to  the  palate, 

I  what  Qjot  #1m.  To  be  made  '*  cordial " 


it  must  be  ehsjgod  with  oil  of  juAiper,  with  eaaence  of 
angelica,  with  oil  of  bitter  ahnonda,  with  oil  of  coriander, 
and  with  oil  of  carraway.  To  sweeten  it,  it  muat  be 
treated  with  oil  of  vitiiolf^Jiiil  of  almonds,  oil  of  loniper,  ^ 


spirits  of  wine  and  loaf  sogafj  to  **  force  down'"  the  sami 
it  mnst  be  fnrther  treated  with  »  solution  of  aimn  and  car- 
bonate  of  potasaa.  To  be  rentfered  creamy  and  amoothf 
it  must  he  sweetened  -with  sugaTf  and  lightly  chiirged 
with  a  small  quantity  of  garlic^  Canadian  balsam,  or 
Strasbourg  turpentine.  To  give  itpiquancy,it  must  have 
digested  in  it  shmds  of  horse ^i« dish.  To  be  made  bitaoff 
to  tbe  palate  I  it  must  receive  that  touch  of  caustic  potaiE 
of  which  I  have  spoken. 

Aa  you  see  tbe  habituated  f^in  drinker  partaking  of 
his  favourite  drink  you  observe,  often,  that  he  oajoyi  it 
the  more  if  it  he  what  be  culla  **  pearly,"  or  *'^  beaded/* 
He  holds  up  the  pradona  liqaid  in  hta  glass,  and  as  he  sees 
the  oily  fluid  as  beads  roll  down  the  side,  leaving  each 
ft  creamy  train  behind  it,  he  rejoices  in  his  treasure*  It 
is  ertme  de  ia  crimt  of  gin.  Thoae  wicked  pearly  dropa 
are,  to  his  flushed  eyes,  the  proofa  of  the  purity  and  ex- 
cellence of  what  he  would  probably  tell  you  was,  without 
mistake,  the  genuine  article.  The  genuineness  eonsista 
in  the  fact  thjit  our  enthusiastic  fhend's  gin  baa  beeu 
beaded  by  the  addition  of  the  following  artistic  m^ix- 
ture : — An  ounce  of  oil  of  eweet  almonda  baa  been  added 
to  an  ounce  of  oil  of  vitriol.  These  have  been  rubbed 
together  in  a  mortar  with  two  ounces  of  loaf  ,^ugsr  until 
a  paste  has  been  formed.  The  paste  has  next  been  diA- 
Bolved  in  spirit  of  wine  until  a  thin  liquid  has  been  pro- 
duced ;  and  this,  added  to  one  hundred  gallons  of  gin^ 
has  given  tbe  fine  pearly  bead  that  is  nt>  much  admired. 

Redding,  in  his  history  and  description  of  modem 
wines,  narrated  in  his  day  the  many  receipts  that  were 
openly  published  in  the  then  existing  publicans'  g^dei 
and  licensed  victuallers'  directories  lor  tbe  artificial 
manafacturing  of  winea^  and  for  modifying  spirituoua 
liquors.  I  have  gone  for  my  information  to  a  similar  work 
of  the  present  day,  *'The  New  Mixing  and  lieducing^ 
Book,"  which  is,  f  understand,  ono  of  the  handbooks  of 
the  retailer,  the  &ame  to  bim  as  the  pharmaoopceia  is  to 
the  druggist,  and  to  be  followed  in  ell  the  varied  arts  aa 
iaiplicitly.  I  cannot  leave  this  book  without  reading- 
from  it  a  quotation  that  hears  directly  oa  the  health  of 
the  poorer  classes,  who  indulge  m  gin. 

"Gin,  it  may  be  observid,  is  of  all  the  spirits  ordinarily 
kept  by  a  publican  the  one  which,  when  cleverly 
managed,  yields  him  the  greatest  and  aacurett  profit. 
The  reason  of  this  is  that  there  ia  hu^  tm^ 
definite  selling  strength  for  gin,  especially  if  it 
be  sweetened.  Within  very  wide  limits  no  com- 
plaint is  made  by  customers  on  the  score  of  w^ik- 
nessj  provided  only  the  gin  is  creamy,  palatable,  and 
sharp  tasted.  But  the  elightest  taint,  or  the  sUghteet 
fanit  of  colooT,  or  a  sun  Bible  difference  in  the  usual 
flavour,  will  lead  to  diasa I ii^f action  and  losa  of  custom. 
Strong  or  unsweetened  gin  ia  in  comparatively  little  re- 
quest, and  then  with  few  exceptions  only  anaongst  the 
respectable  or  mooied  classes.  At  least  three -fourths  of 
the  spirit  sold  over  the  counter  of  a  public  house  consista 
of  sweetened  or  made*up  gin  ;  and  as  the  sugar  greatly 
altera  tbe  character  of  the  liquor  and  deadens  the 
original  strength,  it  is  possible  for  the  retailer  to  consult 
hia  own  interests  by  a  liberal  addition  of  water  without 
in  any  degree  exciting  the  disapprobation,  or  injuring 
the  health  of  those  who  patronise  his  eetabliahmont, 

**  As  a  tolerably  safe  general  nde  there  will  be  no  occa- 
sion to  fear  disaatisfaction  when  sweetened  ™  ia  not 
brought  bdow  35  or  even  40  per  cent.  U,P*  It  is  then 
nearly  five  times  aa  strong  aa  old  ale.  Much  more  is 
thought  of  a  pleasant  warming  aromatic  taste  or  smack 
than  of  simple  alcoholic  strength.  But  as  the  most  care- 
ful man  may  sometimes  overshoot  the  mark  in  reducing, 
it  is  advisable  to  know  how  to  restore  the  requisite  degree 
of  pungency  and  sharpness,  without  Imving  recourse  to 
the  use  of  so  expensive  an  agent  as  spirits  of  wine*  Sup* 
poaing,  then,  that  by  accident  the  strength  of  a  parce 
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•I  gin  hu  hmn  lowtt«d  mthor  too  for,  ft  good  ^ndcliejip 
xemedy  ii  tho  foUowuig  i-^For  100  gnHoiifl,  1  ounce  of 
caisiRf  ^  oumoa  of  ohiljcfl*  Bieep  for  a  wc^ek  in  n  pmt  of 
Apiitte  af  wma ;  Ihen  mU  well  with  the  gin/' 

The  othar  ipiritaoiLS  liquors^  rumf  whiiky,  and 
bm^yf  ftro  Ian  &lfilBed  thazL  gin.  Rum  is  ooeasioniUIy 
BfinlttrAted  wiMk  in  ««a«ntial  oil  like  butytin  and  witb 
bntyric  wciA,  thma  two  Btibftlances  being  ptcsfiot  in  some 
iioiiiml  tum^  giving  to  it  ft  fipeciftl  fi&vour  and  tft6te. 
Whisky  is  modlG^  by  bleDding,  bo  as  to  {lommtmicate 
i|iiftlitie«  of  snioothne«8  and  «oJtiii?Bfl.  The  yelkwiflb 
^<mr  giTen  to  wbisky  is  produced  by  pouriijg  the 
aplrit  into  aherrj'  oi^kn,  or  by  aiitrmg  it  up  with  the 
k'QS  of  wine.  These  refined  wbkkies  s^ro  prepared  for 
ike  rich  iitid  sumptuDus ;  for  the  poor  it  is  recomni ended 
Ibl  Ihey  0hou1d  be  treated  with  the  spirit  they  under- 
fltend  beit;  a  ^arp  and  potent  drinks  thkt  brings  the  tear 
labo  tibe  «yea»  and  makes  the  throut  smart  as  it  goes  down. 

Bfttady,  except  when  treated  iviih  f u&ol  eil,  is  nott  I  b?- 
liO'^ef  adultcriited  with  any  LnjariouH  compound.  But  it 
caniei  with  it  naturally  a  peculiar  ether^  which  gaves  to 
it  a  apoeial  odoor.  Thia  ether,  a  specimen  of  which  is  on 
the  ta.hl«,  is  very  heaYy  when  compared  with  ethylic 
el  bar.  Its  specific  gr&Fity  is  802,  taking  water  at  I,  ODD, 
and  its  boiling  point  is  IZ^"^  on  Fahrenheit's  aoale.  It 
is  all  but  insLi I ubl^  in  wat^r^  to  which ,  however,  it  com* 
municates  ita  pticulinr  odour.  It  tsxerts  on  the  body  an 
iujnjioua  influciuc^  ;  it  caua^a  nausea,  ihirst,  and  pain  in 
the  stomach.  It  soems  also  to  arrest  the  dae  secretion 
of  bile, 

BicoxBAnT  pHYsroi,oaicAL  AcTiox  OF  SuffPLE  Alcohol. 

I  leavo  now  the  consideration  of  the  evils  arising  from 
the  action  of  the  different  extraneous  substances  that  arc 
present  in  aleohohc  drinks  to  lesunio  tho  study  of  the 
action  of  ethylic  alcohol  itself  when  it  ia  free  of  any  such 
ooaibiliatioiu.  I  hare  to  consider  under  this  head  the 
effeot  of  the  oonsumption  of  alouhol  in  its  slow  and  pro* 
greeaire  course^  in  what  may  bu  callLd  ita  second Eiry 
manifestatioua  of  cfibct  upon  thuso  i^ho  for  long  periods 
of  their  lives  submit  thuma^flves  to  its  inOu^ioe, 

I  have  shown  that  in  the  c^iurse  of  acute  intoxieation 
from  this  spirit  there  aro  four  degrees  or  stages,  each 
degree  marked  by  different  serine  of  phenomena.  In 
the  second ary,  or,  te^^h^nicaliy  spt^Hkin^,  chronio  intoxica- 
tion, froui  tlie  aame  agent,  there  are  m  like  manner  four 
diatinrt  degreea,  each  presenting  distinct  pbenomsna. 
A  minority  of  peraons  who  huhitually  take  alcohol 
escape  with  impunity  from  injury.  Sonie  of  thes& 
escape  because  they  only  subject  themselTea  to  it  on  a 
scale  80  moderati^  they  can  scuVeely  he  said  to  be  under 
its  flp«lL  If  they  tiiko  it  reufularly  Ihey  never  exceed  an 
ouuco  to  an  ounce  nnd  a-half  of  the  pure  spirit  in  the  day  ; 
and  if  they  indulge  in  a  little  more  thnn  this,  it  is  only  at 
recreifttire  seHSons,  after  whi«ih  they  atone  for  what  they 
have  done  by  a  teniporiiry  total  abstinence.  Others 
take  more  freely  than  the  above,  btit  c^sciipe  becanso  they 
ore  physiologically  constituted  in  such  manner  that  they 
Clin  rapidly  diminate  the  fluid  from  their  hodiea.  These, 
if  they  are  moderately  prudent,  may  even  go  so  far  as  to 
indnlga  ifi  alcohol  and  yet  sufTer  no  material  harm.  But 
they  af«  a  Onnted  few  who  are  thus  piivikged,  if  the 
torm  may  be  applied  txt  tbtirii.  Tbo  larger  majori  iy  of  those 
wko  drink  alcohol  in  any  of  its  di^gniaesare  injured  by  it* 
As  a  cause  of  diteaae  it  gives  origin  lo  ffreat  populationi 
of  Jiltttoted  pei^ona,  many  of  whom  sufl^r  evtrti  to  death 
without  suspecting  of  what  they  suffor  find  unsuspected. 
Some  of  those  live  jast  short  of  the  first  sU\go  of  natural 
M  age  I  otb«^i  to  ripe  middle  age  ;  othora  only  to  ripe 


BBT»ElOlUTtO!f  OF  THE  BoBT  U?fI>Ba  THB  FuiST  BeOUSB, 

The  fliat  degree  of  the  secoodtiry  action  of  alcohol  is 
evidenced  in  those  who  hy  cunstant  habit  imbibe  an 
aleehoUc  sttmulant  to  the  aim  pie  extent  of  jiroducing 
arterial  t^bxation,  and  of  setting  tbe  heart  at  liberty  to 
perform  an.  increased   series    of   molive   contractbtie. 


They  do  not,  as  a  rulep  receive  whai  is  aonufQiiif  otf 
an  excess  of  any  slcohoModDnk,  bat  ti^btiCQint  M 
to  a  ficnsation  of  want  for  ii  ki  an  mpfm^  ^ 
while  all  seems  tQ  go  weU»  th^  hjtve  a^  Amim 
reaist,  UiQugh  they  may  keep  it  within  w}ai  i 
conceive  are  its  duo  Hmita*  Bui;h  puraonj  coain^ll 
libations  to  four  or  m  ooaoas  of  alcohol  pet  ^ 
couple  of  glasses  of  sherry  or  of  ale  at  luncheon,  thm 
four  glueaes  of  wine  at  dinner,  one  or  two  at  A^m^ 
a  mixture  of  spirit  and  water  before  going  to  bed ;  i 
is  a  common  and  a  *'  tempeiate  day,"  bnt  i?tikaa«it 
meauii  at  lejiat  &om  four  to  six  oimoes  of  ik  '  * 
primary  effect  of  such  a  qoantity  we  know, 
daily  it  induces  a  new  physiological  and  a^ 
natiunl  condition,  in  whioh  the  aense  of  scqcdnau 
enforces  desire,  until  at  lost  the  spirit  is  made  In  \ 
a  pod  tire  requirement  of  the  organic  and  thi  1 
life.  Every  extra  effort  must  he  preceded  by  tbs  i 
to  the  stimulant.  Every  proloinged  wesrineia  nfl 
relieved  by  the  same  measure ;  hut  when  the  sflaetll 
measure  has  speedOy  subsided,  there  ii  left  i  | 
exhaustion  than  before.  Another  resoi 
artifidsl  aid  completes  the  exhaustion,  and  i 
into  duUnesa  and  drowsiness  without  natonl  r 
sleep,  and  with  an  unbearable  aeose  of  afler  pit 

For  many  years,  in  the   young  and  adola 
alcoholic  life  may  he  carried  on  wilhout  nnyj 
beini^  rendered  of  the  progreta  of  ^hy&icid  dotcif 
In  the  young  the  prooesaes  of  asaiimlation,  of  i 
and  of  excretion,  are  to  their  ftdl  activity,  and  tht  f 
ous  agent  with  which  the  blood  and  lissaes  ti  ist« 
disposed  of  BO  readily  and   promptly,  it  doci  1 
lonpr  enough  in  contact  with  these  parts  to  vittslsl 
This  is  a  very  homely  way  of  putting  the  iM^  I 
scientifically  true*  The  young,  therefore,  i 
and  i  bt^lieve  that  up  to  the  close  of  the  liml  t& 
n»tnral  life,  that  ia  to  say,  to  the  close  ol 
full  growth  and  development  which  exL 
years,  they  sometimes  cFcupe  so  fiucoeitfitilj 
con  Id  but  stop  in  their  cuurse  at  that  pdfalti 
through  the  remaining  terms  ot  ©xi"*" — ~ 
important  modil^ cation  of  fonctiosi. 

Unfortunately  it  is  the  imrest  of  ovenii  f 
artifc  tally  stimulated  by  alcohol  to  the 

gives  up  the  practioo.     The  majority  ate  i 

rant  of  the  dangers  that  are  ahead,  imd  thf  I 
support  to  which  they  have  been  edneat^d  Iff 
tii>e  lends  them  on  to  pursue  it  with  t 
relionee  upon  it  than  before,  and  with  a  i 
urgent  demand.  In  a  word,  the  aonsatiaa  I 
cannot  do  without  it,  (he  sensation  of  lownoi 
preasion  whon  it  is  by  any  accident  withhridt  m 
contrast  of  lightness  and  activity  when  it  ii  Pfil 
HTQ  so  powerful,  in  their  influences  upon  theniailfl 
is  no  resjating  the  belief  of  the  absolute  neoeaitt*! 

But  when  the  body  is  fuHy  deviloped;  ^mm 
extra  vital  capacity  which  attended  yonth  is  axpom 
growth  and  dovelopment ;  when  all  the  orrxui ' 
assumed  their  full  sise  and  activity ;  whi:n  tlit:  bsl 
of  fiecrotion  ia  so  nicely  stjt  in  all  partfl  thst  mi  or 
cretion  can  bo  disturbed  witbent  a  distnrbiSSi  4 
wholij :  wh(^n  the  spring  of  the  «dastic  tiesnseli  1 
when  the  lungs  cannot  fail  ever  so  little  in  t* 
tion  of  throwing  off  the  gaseous  products  of 
without  a  vicarious  extrusion  of  gues  Jalo  ^ 
montary  canal;  when  the  complettid 
pfirta  become  encumbered  wilh  &lty  matter  id 
between  them,  or  laid  out  around  them ;  than  f 
of  alcohoKc  spirit  begins  to  be  realised*  ^  T 
now  retained  longer  iu  the  living  houss  ;  ia  I 
less  quickly ;  is  thrown  out  by  pfimafj  Iff 
elimination  less  speedily. 

The  action  of  oJcohol  onder  these  new  i 
favourable  in  everj'  sense  to  the  sei-i* 
capnble  of  effecting,  ia  twofold.    Tb. 
place  is  purely  mechanica].    We  ar«  *  t*  .*. .. 
to  temporary  paralysis  of  tht?  rcttelt  of  Ihe  i 
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■fatioo,  Mid  tkai  upon  thk  the  heart  raipondft  with  a 
■kkv  propaUiag  a^roke.  Thm  the  yeaaela  throngfaoot 
ii  vkw  of  tiM  body  are  dilated,  and  are  held  in  a  state  of 
mtonl  rebzation  and  onnatoral  tension.  Under  this 
yiaimt  ptaMuie  their  diameten  change  in  course  of 
tat,  lod  the  «hole  of  the  marreUouB  webwork  of 
kbiod,  npoQ  which  the  orpjiM  of  the  bod^  are  oon- 
Arvtod,  is  dflcanged,  in  its  mechanical  distribotion, 
rv  ill  extnded  surface.  Daring  this  time,  too, 
ie  foaetifm  of  the  heart  beoomea  penrerted.  The 
knrt  is  tnljsn  antomatic  organ,  bnt  it  is  still  an  orsan 
vbeb  £bc1s  none  the  less  severely  the  effect  of  sUmulus. 
Kit  mike  to-day  in  unnatural  number  of  one  hundred 
sad  twiBtf-fire  thousand  strokes,  it  cannot  to-morrow 
■k  took,  from  absence  of  its  staolna,  to  the  nonMdone 
hndnd  thoosand  without  eyidencing  some  disturbance 
i^  idioa,  focoe  feebleness,  some  hesitation,  or  some  pal- 
fitilioa.  In  iact,  aa  it  is  an  organ  which  by  its  own 
^obMi  its  own  structure  with  blood,  it  is  the  &st 
hatfvfrma  irregular  supplies  of  blood.  Thus  under 
akobol  the  nutrition  of  the  heart  is  mechanically 
BodzSei  Whipped  inlo  nadne  work,  it  becomes,  like 
fte  ffliBoles  of  the  blacksmith's  arm  or  the  opera 
^Btv'i  le^,  of  undue  size  and  power ;  and  in  propor- 
inii  this  evil  increases  the  necessity  for  the  s&mulns 
koHi  far  grows  more  urgent. 

h  tan  this  extreme  power  and  ibree  of  the  heart  t^b 
iftt  «be  vsisib  that  are  fiid  by  its  impulsiTe  stroke,  and 
MaOthses^ana  that  are  cpQstraeted  upon  tiiose  vessels 
ifVNdate  with  abnormal  sensitiveness  the  whip  of  the 
■nhi,  and  the  langoor  when  the  whip  is  withheld. 

Of  Mf  this  extreme  sensitiveness  of  the  heart  is 
wMtktAj  momentousy  but  the  ultimate  results  upon  the 
hif  lA  nigs  are  perhajps  more  important  than  the  pure 
heudbiife  that  is  tnatituted  in  that  perfect  and  clabo- 
y  printing  mechaniam.  The  heart  not  only  becomes 
■hi^  but  its  yarious  valvular  and  other  mechanical 
^niseeted  to  undue  strain  are  thrown  out  of  pro- 
lotMa.  lbs  erifloes  in  it,  through  whioh  the  great 
ioodsoCVbod  issue  in  their  oouiiea,  are  dikted.  The 
t^qmntenlTM  become  stretched,  and  provented  from 
•"■■ieg  thar  refined  adaptations.  The  minute  fila- 
"UBten  6wii  which  hold  the  valves  in  due  position  and 
tsMttitloQgated,  and  the  walls  of  the  ventricles  or 
uKi^f  dumbers  are  thickened,  or  as  we  say,  techni- 
gfly^OT  bjpertrophied.  Throughout  the  whole  of  its 
•liKioru  the  central  throbbing  organ  is  modified  both 
a  its  oechszosm  and  in  its  action. 

Bot  nob  central  modification  cannot  possibly  go  on 
joy  eithoot  the  institution  of  other  changes  at  the 
^fHitu  tttnoity  or  ciroumiSBrenee  of  the  circuit  of  the 
mol  At  OQs  aoneiit  the  vital  organs  feel  the  pressure 
*|^  toe  powerful  stroke  of  blood;  at  another  moment 
««7  tn  nddenly  aware  of  an  enfeebled  stroke.  The 
wiB  %  for  the  instan^  conscious  of  a  flicker  of  power ; 
*'*ji^the  faintest  flicker  of  gas,  which  is  observed 
**^  b7  an  accident,  the  pressure  is  disturbed  at  the 
BBii«Wt  it  is  there,  and  the  person  who  experiences  it  is 
^^JMat  of  its  central  origin.  So  matters  progress 
*«tt  far  months,  or  for  years,  without  farther  evidence 
« lobjectiTe  or  objective  sign  of  increasing  evil.  The 
^  evidence  tluit  exists  is,  probably,  we  necessity 
^.Mre  frequent  repetition  of  the  stimulus  under 
WMQil  strsss  of  work  or  exoiteaont 

"^  thne  ehanges  in  the  simple  mechanism  of  the 
^viiiw  tg^  In  eourse  of  advancement,  there  are  lUso 
^^•v^kMisnt  oertain  other  changes  which  are  much 
^N  delicate  and  minute,  ^et  not  less  important. 
2^  coosist  of  direct  deteriorations  of  structure  of 
«•  «g>aic  tisttMS  themselves.  We  are,  at  the  present 
^  oaly  on  the  borderland  of  a  new  knowledge  on  this 
^cct,aod  I  mvself  am^  in  this  mutter,  a  mere  outpost 
**»™8  wenderingly,  and  trying  to  observe  what  is 

Son,  bu|  as  j^  though  thus  advanced,  un]^e- 
^  ipsak  with  so  much  precision  and  fiihieas  of 
^<liIiaaQkl  desire*   The  fc^wiag,  however,  simply 
^**^  Mtms  asar  the  truth  in  respect  to  the  dej^e- 


rative  changes  of  organic  structure  from  the  continued 
use  of  alcohol.  Alconol  produces  physical  deterioration 
by  destroying  the  integrity  of  the  ooUoidal  matter 
of  which  the  tissues  are  composed.  I  haye  explained 
that  all  the  organic  parts  are  constructed  out  of  colloidal 
substance ;  that  every  part,  including  the  blood  vessels, 
to  their  minutest  ramificaiions,  are  composed  of  this 
colloid  material  arranged  in  different>fbrms  and  plant  to 
suit  the  design  of  the  part,  whether  it  be  a  tube,  like  an 
artery,  a  bumlle  of  cross-cut  fibres  like  a  muscle,  or  a  re- 
fracting globe  like  the  crystalline  lens  of  the  eyebaU. 
That  these  parts  should  be  kept  in  their  integrity,  in  the 
midst  of  their  diversity,  the  ultimate  structure  of  whioh 
they  are  composed  must  be  held  in  proper  measure  of 
construction  with  water.  Disturb  the  relationship  that 
should  exist  between  the  ooQoid  and  ito  combining 
water,  and  the  character  of  the  colloid  is  at  once 
changed.  Here,  for  example,  ia  a  colloidal  fluid,  called 
albumen.  I  pour  a  little  of  it  on  to  a  glass  plate  as  a 
thin  watery  film.  I  spread  over  it  a  little  finely  pow- 
dered caustic  soda,  b^  which  I  remove  and  fix  some  of 
the  water  which  previously  held  it  as  a  liquid.  STow  ob- 
serve what  has  occurred.  The  thin  liquid  is  transformed 
into  a  transparent  membrane  which  possesses  elasticity. 
Again,  into  this  little  porcelain  cup  I  pour  a  small  quan- 
ti^  of  the  same  solution,  and  then  I  drop  into  the  solu- 
tion a  beuEtd  of  soda  and  soon  I  can  lift  the  solution  from 
the  cup  in  a  solid  mass,  shaped  like  a  conoavo-oonyex 
transparent  lens.  I  could  multiply  these  fkcts  inde- 
finitely, but  I  am  anxious  to  indieale  Qiafy  one 
particular  &ot,  via.,  that  aloehd  and  its  danitaifeiye 
aldehyde  possess  also  by  their  afi&nitj  for  water,  the  nro* 
perty  of  oestroying  the  integrity  of  the  colloidal  form 
of  matter.  Thus  they  soUd^,  or  render  pectons  the 
colloidal  structures.  Here  is  a  solution  of  albumeii.  I 
add  to  it  alcohoL  The  albtimsa  is  rendeted  tilick  or 
peotouB.  Here  is  a  solution  of  caaeiae ;  I  additoitsMe- 
hyde ;  the  caseine  is  rondered  thick  or  pectoiw. 

Animal  tissues  subjected  to  akohol  can  be  perverted 
to  any  degree,  and  in  the  most  diverse  and  apparently 
contradictory  ways.  I  can  hold  blood  permanently  ihild 
with  alcohol ;  I  can  solidify  it  with  the  same  agent  I 
can  reduce  tiie  size  and  modify  the  shape  of  the  blood 
corpuscles,  and  I  can  so  modify  those  fine  and  delicate 
animal  membranea  which  dialyse  or  allow  to  pass 
through  them  the  saline  matter  of  the  blood  and  secre- 
tions, that  the  process  of  dialysis  shall  be  impeded,  and 
that  which  should  pass  through  ^all  be  left  in  combina- 
tion with  the  membrane.  I  can  destroy  the  elasticity  of 
the  blood  vessels  in  the  same  way,  for  tliat  dniends  upon 
the  presence  in  them  of  a  gelatinous  colloid  substuiee 
called  elastioin. 

When,  therefore,  alcohol  holds  long-continued  con- 
tact wiUi  the  perfectly  developed  colloidal  tissues, 
its  action  upon  them  to  produce  physical  deteri- 
oration is  simply  inevitable,  and  from  this  cause 
arise  those  fatal  lesions  of  local  organs  which  mark  the 
difidrent  phases  and  stages  of  aloohoUc  disease.  The 
commencement  of  the  change  sometimes  shows  itself 
visibly  on  the  surface  of  the  body.  The  vessels  of  the 
face  become  permanently  enlarged  and  suffused  with 
blood.  In  cold  weather,  the  blood  ciroulating  imperfectly 
through  these  vessels,  and,  not  fully  aerated,  gives  to  the 
skin  that  dull  leaden  hue  which  is  so  characteristically 
significant  of  prolonged  indulgence ;  in  hot  weather,  the 
blood  circulating  more  freely  and  purely,  gives  to  the 
skin  a  red  hue,  and  often  a  deep  red  blotoh,  whkh  m 
hardly  less  demonstrative. 

In  this  stage  of  alcoholic  disease  eruptions  iqpon  the 
skin  occur  to  declare  the  injurious  action  of  the  spirit 
upon  the  colloidal  gelatinous  textniea.  The  epidarmi* 
or  scarf  skin  is  imperfectly  thrown  off;  it  dies 
upon  the  sur£M)e,  but  owing  to  deficient  vascular  and 
nervous  tone  beneath,  it  is  not  replaced  so  quickly  as  is 
naturaL  Thus  the  dead  debris,  in  form  of  scale  and 
aometimes  with  fluid  beneath,  accumulates ;  the  siqwr- 
ficial  nervous  surface  which  should  be  protected  by  the 
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sewlf  formod  epiiiiirDfiis  iscfxpoied,  and  iiritation  and  pmin 
fallow  AJd  a  cQnBeqn&tXG^* 

These  ovils,  in  thes©  tie  sHgliter  f  t»ffe«  of  alcoholio 
diiea«e,  nr©  often  connected  with  Others,  which  aT3p«rhapi 
pMuingj  but  which  give  die  to  tctt  unpleoflant  pheno- 
isena.  There  is  what  is  called  a  djapepsia  or  indigufl- 
tion,  to  relieTs  whick  the  sufTerer  too  rreqtiently  resorta 
to  the  actual  c&qs6  of  it  as  the  cure  for  it.  Thet&  h 
iMntj  there  ii  uneasiness  of  ihe  stomajch,  flatolenc^,  nud 
a  set  of  so-called  n^^rvoua  phanomena,  which  keep  the 
mmd  irritable,  and  make  triilmg  carea  and  anxietien  as- 
tame  an  exaggerated  luid  unnatoi^l  character.  From 
the  aarUoftt  periijd  m  the  history  of  the  drinking  of 
altohol  these  phenomena  hare  been  observed,  **Who/* 
jays  Sol omoii,  referriog  to  this  action,  **  Who  hath  woe  ? 
■  Who  hath  coxitontiona  P  Who  hath  babbling  P  Who  hath 
wounds  with  oat  cause  P  Wh  f>  hath  rodnesa  of  the  ey  e«  T  * 
What  modem  physiologist  could  de&ne  better  the 
cteady  and  progresatve  effect  of  alcohol  upon  those  who 
«ven  under  the  guLso  of  temperate  men  trost  to  it  aa  a 
flupport  ?  And  yot  these  evil^  are  minor,  compared  with 
certain  I  haro  to  bring  beforu  you  iu  my  next  and  con- 
oludiog  lecturet 


EI0HTH  OSDUTABT  MEEmrOv 

Wd^efiday,  February  3rd,  1875 ;  Lord  Alfred 
S.  CETJECHiii,  Member  of  Coimcil,  in  the  chair. 
The  following    candidates  were    propoaed  for 
I  election  as  membera  of  the  Society : — 

Addiaon,  William,  BrosLbourne,  Herts. 
Anderson,  Kichard,  F.iJ.S.,  130,  Strand,  W.C, 
Kirk,  Benjamin    Reed,  M.R,aV.S.,  Hudderafield. 
Leigh,  AViUiam,  Stone  Leigh-hoaie,  Hoaton  Chape! , 
Stockport* 

The  following  oandidatea  were  balloted  for  and 
dtdy  elected  members  of  the  Sode^  :— 

Austin,  Richard  Barnes,  the    Cottage,   Bodicott,  near 

Banbury. 
BeUt  Thomaa,  Canwick-toad^  Lincoln, 
Birdwood,  Gcoiige,  SI.D.,  7*  Apsley -terrace,  Acton,  W. 
Bowes,  James  L.,  Liverpool. 

Brabazoo,  Lord,  Rivermead,  Stinbnry-on -Thames. 
Brand,  The  Hon,  John  Henry,  Frwldent  of  the  Otange 

River  Free  State. 
Brown,   Alexander,   6,  Spring- gardens,   Charing- cross, 

Cannon.  Matthew,  Lavender^hill,  Wandaworth,  8.W. 
Chave,  Rev,  Edward,  D,D-,  Vicjirago,  Wandsworth,  S.W. 
Church,  Walter  Charles,  &,  Victoria -chambers,  Woat* 

minster,  S*W. 
laiiAf  Alderman  and  Sheriff  John  Whittaker,   18*  Old 

Broad-street,  B.C. 
Everott,  G.  A.,  120,  Cbancery-hme,  W,C, 
Gossell,  Otto,  22,  Moorgate-alTeet,  E,C, 
Hill,  Samuel,  233,  Camden-road,  N. 
HoUhinson,   Edward,   Skeme   Iron  Worka  Company, 

D^lington. 
Knight,  Alderman  Henry  Edmund,  10,  Love-kae,  Wood- 
street,  KC. 
Lamb,  Robert,  Darlington. 

Leoni,  Sigtsmund,  128,  EngUflE^M-road,  Tslingtoa,  N. 
'"Hacpherson,  Joseph,  Sydney,  New  fjouth  Wales  j  and 

Verulam  Club,  54,  St,  James" s-atr^l,  S.W. 
Manning,  Mias  Elizabeth  Adelaide,  36,  Blomfleld-ioad. 

Maida-bin,  W. 
Mamoti  Major-Gteneral  W,  F.,  41,  West  Cromwell- 

toftd,  S.W. 
Martin  I  Lieut,- Colonel,  B<jx-grove,  GnQdford* 
Maaterman,  Edward,  Le\-toii.  Esaei. 
Morrell,  James  Conyora^'C.E.,  Lerland,  near  Prestin. 
Pickcrsgill,  Edward  Hare,  B.A.,  *l^  NevHle-read,  Stoke 

KcwingtoiXi  N. 
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Popp,  Robert  Philip,  8,  Kin^*s-poad,  Gmy's-ioa,  W| 
Proikauer,  Hugo,  309,  R^^ent-stf^et,  W. 
Rothschild,  Alfred  de,   New-cottrt,  St.  Swit3ua^ 

Ra 

Sinclair,  B.  J.,  9,  Gpove-road,  Highgate^tdnd,  % 

Steward,  A^lfrtd  Walter,  ii,  Serjeant's-ina^  KC. 

Easex-str^t,  Strand,  W.C* 
Taylor,  Richard,  6»  01edhow*garden«,  South 

ton,  S.W. 
Thom,  John,  Larlchill,  Chotlev*  Lancashire. 
Wilkinson,  John  Sheldon,  C,E.,  108,  King-*tE«t,  i 

cheater.  ! 

AKn  AS  HOKOaJ^BT  QOnn£SrOXI>TKa  KlMBtl. 

Berniadin,  Professor,  CoUege  of  Mcll«,  oetr  Gheatn 
The  paper  reiid  wafi — 

AK  APPARATITS  FOB  THE  PEOTECTK 
OF  BUILDINGS  AND  SHIPS  FROM  FiRE,iy 
FOR  THE  VEKTILATION  OF  SHIPS,  1 

By  J.  A.  Coleniftn,  C.l.  (TJJX)  I 

I  am  inro  it  ia  quite  nnnecesaary  to  atl 
impt^M  upoa  the  minds  of  thia  andieuce  th« 
nitude  of  the  daily  loaaes  caused  by  the  ftii 
fire.  We  have  become  familiar  with  the  i 
either  through  onr  own  observation  or  by 
poFta  of  conflagrationa  in  the  daily  pre 
oooaaioiially  a  great  disaster  c»cciii^  with 
loss  of  life  and  property,  oitlier  upon  the 
aea,  whioh  Bhoeks  thei  wbolo  civtlised  woi 
Great  Britain  and  America  alone  the  annual 
j  property  b  represented  to  be  over  fif^ 
pounds  sterling,  or  something  like  ten  shillii 
!  every  man,  woman,  ajid  chud  in  both  carmtfl 
With  the  further  atat^nent  that  additioiiiUtM^ 
upon  the  pubUe  in  the  shape  of  insuranoe  milli 
a  sum  veiy  much  greater  than  these  losset,  fl 
leave  that  portion  of  the  subject.  ] 

As  I  witnesGed  the  great  fire  in  Boston,  and  i 
that  amongst  the  solid  g^B-nite  builditiL- 
mating  more  closely  to  the  gubstantial 
the  structures  of  this  country  than  i*T 
America^,  it  was  almost  as  impossible  ' 
ravajg^s  of  fire,  as  it  waa  in  the mid«t  of 
buil£ngs  where  the  fire  originated  in 
begaji  to  consider  why  we  were  go  power  i^     ^-  ^ 
tire.     Engineering  abdity  had  been  ^mw^iU 
brought  to  bear  upon  almost  every  other  ^n  ts^t  m 
Idem,  but  it  was  evident  that  far  less  thought  o 
been  devoted  to  this  important  aubje<?t.  While  kj 
motion  had  in  fifty  years  made  an  advance  of  ^1 
in  point  of  apced,  the  ocean  traversed  n 
instead  of  months,  and  time  and  ^ace 
in  the  transmission  of  thought  by  the  < 
graph,  no  corresponding  advance  had 
in  the  art  of  extinguishing  fires.    True* 
made  some  important  improvements  in  tho 
tution  of  steam  for  manual  power  to  work  > 
engines,  and  in  some  minor  details  ;  but  wl 
engines  have  received  the  asstatanee  of  a  mOl 
whose  power  is  almost  without  limit,  the  n     ^ 
conduoting  water  to  a   fire   remains  unci 
The  effect  of  the  engine  is  crippled  by  the 
which,  from  ita  nature,  can  Iwar  but  a  li 
pressuTe,     The  improved  engine  of  to*day  cm 
throw  an  effective  ttream  of  water  to  double  ( 
b eight   a-ttjiined    by    the    first    fire-engint%  cd 
a  true  ted  over  three  hundred  years  v^*    iflj 
have  gained  over  the  old  engine  ii  the  i&Mw 
throw  a  larger  volume  of  water  contiftuouslf 
only  a  moderlitely   increased  hm^t*     fa 
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llBt  mlj  has  tba  sitcuitioii  been  improved.  The 
Ifejffj  for  pitttisiK  otti  tir3s»  in  all  cEaentiai  features, 
mtini  muzban^^,  wkikt  the  ditEoulties  of  the 

IvFrf  ^aftT  hud    botipniee    ttcfiicer    and  mona 
wltile  Ikft  sweUing  Wunie  of  huameas 
inenMedii^tlitias.     Warehouset,  hotels, 
h««d  risen  to  &n  enormous  height, 
\  ffae  iavoitioe  of  tlie  mcxlem  hit  h  as  oy or- 
<^iia4vAiiUge,  and  tha  tendency  is  to 
iHIL    Bnii  upon  ibe  other  hand,  we 
ly  mcTsaAdd  our  dongf r  from  firo. 
beyond  the  reach  of  our  p  rosea t 
as  proved  in  Boston  and  Chicago . 
to  ti*ia  side  of  the  Wttt^r,  I  iaw  even 
^r»*icm  of  Watt,  Stt«phonson,  Brunei  and  a 
"fi  vflDdnrfstl  enf^eers,  in  the  midst  of  ama^- 
mm^   of   «Dgin@ermf^  Gkill,   the   condition ' 
w«tra    miieh    the    same.      Structures 
onttooa   height   and    c&padt?.     The 
BiMdwood      gara     important      tes- 
tfae    inenffiisiancx    of    our    modem 
lo  eop0  with   gr^t  fires  in  English 
m  M  8«id,  *'  Oiva  a  ire  in  a  Wge 
ly  mi&ute^"  start,  and  the  only  hope 
^  id    protect   odjoining:    property," 
tlie  aawBpapers  and  the  records  of 
I    HXiidieTwnt^rs,    it  may    safely    be 
ic*ro«ly  <»  gr^at  cotton  or  woollen 
,  dock,  waiSbotiae,  palace,  or  other 
5»  IhDftnigbl^  well  on  fire,  t*  as  ever 
mt  Biitam,  America^  or  any  other 
Ilic>  ptoeifsit  system  of  portable  lire- 
aiftko    this    ittatemeat    deliberately, 
I  say  buildings,  the  contents  as 
aok  pnrpose  of  a  building  is  to  pro- 
nft^    In  th«  majority  of  cases  these 
jlminnelyee  <mt,  leaving  only  tottering 
tttigleFt  debrit  of  a  firt^ 
Mif  e^Eamples  which  might  be  mt^ 
it  wtrntemsai^  we  may  oall  to  loind 
Falaook,  and  the  Pantechrui.^on ;  the 
ag>  aoDftded  in  as    tire -proof,   but 
wiUa  a  quiet  energy  that  defied  the 
«f  the  fire  resources  of  Ix>ndon,  and 
yft^|t#mft  of    property,  of    a   character 
—^  OKsnot  replace.     If  wo  dcisire  a  more 
if  f  if  the  inherent  weakness  of  our 
for  aaything  but  a  modefrate  ftre, 
ti>  remcrmber  tho  landing- stage  of 
ftmcttire  floating  upon  the  water, 
1  fi5»?i  above  the  surface,  while  the 
of    being    compelled    to    force 
to  thf  Hfth  storey  of  a  build bt^?, 
upon  a  higher  elevation  than  the 
■I  y*t  they  wert*  iinwi^rki«s  tj  control 
tkti   iU|^    was    dfisti-oyod,    to    the 
ol   t^o  entire  commerce  of  Liver- 
fur  til«  favourable  divnimstances  of 
taight  hftf«  oocurred  similar  to 

flbould    teach    ns  to  provide 

ft^fftjlion,     What  then  is  the  under- 

wtt2i  all  mir  fires  in  buildings  or 

Ji^j  a  fisnlt  of  engineering.     It  is 

f9  pat  o  little  water  in  the  right  place 

timt.     It  in  ilm  f^dlttri'  to  atnke  a  Hre 

ipkmi  «tapf^ 

to  lie  sucoesifial  in  rxtingtii^hing 
oafabto  of  inompi  ii|ipli€atiou.    It 


must  alao  be  able  to  do  the  loast  possible  damage^ 
by  using  the  smallest  quantity  of  water  neces- 
sary to  acoomplish  its  purpose.  A  bookatful  of 
water  in  the  right  pWie  at  the  right  time  is  worth 
more  than  twenty  tons  of  water  twenty  minutes 
later* 

Experience  has  proved  that  there  ts^no  such  thing 
as  an  absolutely  practical  flre-proof  building.  If 
walls  wLte  constructed  eight  feet  thick,  the  windows 
and  doors  cannot  be  equally  thick,  and  the  build- 
ing, if  filled  with  combustible  goods,  will  be  de- 
stroyed, precisely  as  iron  ore  and  limestone 
sandwiched  with  fuel  aro  reduced  in  a  smelting 
liinnace.  It  makes  bat  Little  difference  how  we 
construct  a  few  exoeptional  buildings  in  a  dty 
already  composed  of  those  that  uillbnm*  Nothing'  I 
can  withstand  fire  when  there  is  enough  of  it* 
The  practical  principle,  therefore,  of  safety  is  to 
prevent  a  great  fire  by  a  prompt  means  of  ox- 
tingniahmcnt*  Therefore  arrange  bnildings  or  j 
ships  with  appliances  to  instantly  wet  them  with 
water,  and  it  will  be  impossible,  humanly  speak- 
ing, to  destroy  thcjn  by  fire.  Kow,  how  do  we 
attempt  to  do  this,  and  how  may  it  be  done  f 
Within  the  past  fifty  years  we  have  advanced  from 
passing  bncketH  along  a  line  of  men  from  a  diataut 
supply  of  water,  to  conducting  the  wator  near  to 
the  bnildings  through  pipes  in  the  stroets.  Wo 
have  done  so  much  tiO wards  prompt  apphcation ; 
but  the  apparatus  to  conduct  tiiat  water  from  thoflO;- 
pipes  in  the  strf^ets  to  the  top  of  high  buildinga4 
nmst  be  waited  for  imtd  dragged  from  distantJ 
parts  of  the  city*  In  the  meantime  the  fire  iaj 
giiining  headway  and  violence  with  each  minute  of 
delay.  Those  invalaaSjle  first  luinutes  are  logt. 
More  time  is  then  lost  in  erecting  ladders  and 
dragging  up  heavy  hose ;  then  windows  are 
broken  in,  giving  the  fire  air ;  flames  and  smoke 
burst  forth p  Mid  the  blinded,  half* suffocated  fire- 
men pour  tons  of  water  where  fire  docs  not  exi^t,  and 
it  goes  in  cataracts  upon  valuable  property  below, 
winle  a  comparatively  small  quantity  axtinguishm 
the  fire*  It  is  a  necessity  of  the  case,  A  fireman 
cannot  teU,  in  a  building  filled  with  smoke,  the 
exact  location  of  the  fire,  but  must  strike  more  or 
less  at  random.  Many  times  more  damage  is  fre- 
quently done  by  water  than  by  fire  when  tluit 
fire  is  comparatively  small,  and  aC4.5arding  tow 
Mr.  Brddwood,  and'  the  testimony  of  ail  fami- 
liar with  the  subject,  no  piiSKiiiitity  exists  of  ex- 
tinguishing thti  fire  when  it  is  grettt. 

It  would  seem,  thcreforf?,  that  perpetually 
menaet^d  as  they  are  by  danger  of  tire,  permanent 
buildings  should  poisees  permanent  appliances  for 
their  protection.  The  plan  I  proposed  to  the  Boston 
Board  of  Trade  was  to  put  iron  stand-pipes  upon 
buildiuga,  one  going  to  the  roof  and  others  to  th© 
separate  storeys .  Tben  perforated  branch-pipes  were 
to  be  laid  at  suitable  distances  apart,  over  the  roof 
and  under  the  caves,  to  distribute  water  like  a  rain 
storm  over  the  entire  top  and  sides  of  the  building, 
in  case  heFit  aad  flwaes  were  attaddnff  it  from  an- 
other edifice  on  fire.  Perforated  branch-pipes  were 
also  to  be  fixed  upon  the  ceiling  of  each  stort^y,  in 
order  to  strike  the  top,  hides,  and  floor  with  small 
jets  of  watiT,  Each  storey  has  its  ovvn  stand -pipe 
and  valve,  or  cock,  the  latter  being  operated  from 
the  side-walk*  All  the  cocks  are  intended  to  ho 
pliM^  in  an  iron  box  let  into  t^e  wall  ol  the 
building,  alTBvays  locked  to  prevent  tampering  i^itfe- 


by  impropei-  peraons*     By  this  appAmtua  it  will  be 

seen  evety  square  foot  of  the  exterior  aad  interior 

of  li  buildings  could  be  commanded  under  all  cir* 

oumstancea  by  a  man   quietly  manipulating  the 

proper  ?alvea   from  the  sidewalk,    without    the 

.  neoossity  for  going  near  the  danger.      If  there 

I  Abcmld  be  a  Hufficient  head  of  water,  the  distribut- 

r  mg    apparatus     described    would    be     connected 

directly  with  the  mains  in  the  street^  and  its  con- 

troi  placed  in  the  handa  of  the  city  authorities. 

Should  there  not  be  a  sufficient  head  of  water, 

there  must  be  stoam -boilers  and  pumpa. 

It  ia  the  custom  in  Amoricttj  which  is  becoming 
Almost  tini'reraal,  to  have  steam-boilers  in  the 
basementa  of  our  largo  huildingSj  for  the  purpose 
of  warming  them  and  operating  the  lif^.  My 
proposition  to  the  Boston  people  was  t^  remove 
the  Doilera  from  the  biiiltHngs,  and  concentrate  a 
I  Bufficieut  nnmber  in  a  central  location  under- 
I  ground,  and  carry  steam  and  wat^r  mains  through 
■  Bewcrs  in  the  ativet^  to  a  reasonable  distaoce,  and 
supply  all  the  contiguous  buildiugs  \ntb  steam  for 
heating  and  for  operating  the  lifts,  and  with  water 
for  tho  lire  apparatua  already  dest^rihed.  An  wo 
shonld  haire  steam  for  operating  the  lifts  in  the 
summer,  and  for  wanning  as  well  at  all  other 
seasons  oi  the  year,  we  should  have  our  men  and 
fire  apparatus  read}"  for  instant  action  at  nU  times, 
night  and  day«  Again,  iiintcJid  of  having  in  one 
hundred  buildtnga,  as  at  present^  one  hundred 
engineers  of  an  infenor  order  of  intelligence »  we  , 
should  have  a  large  district  warmed  and  protect^, 
requiring  only  three  first-class  engineers^  such  ai 
take  charge  of  the  engLnes  of  ocean  steam-ships  : 
one  man  to  b©  on  duty  for  each  eight  hours  of  the 
twenty-four,  assisted  by  the  necessary  complement 
of  oommon  firemen. 

On  the  discovery  of  a  firet  a  telegraphic  signal 
would  summon  the  chief  engineer  on  duty,  a  man 
of  Judgment  and  brains,  to  take  charge  of  the 
fire.  If  the  fire  was  beyond  the  small  means  of 
extinguishment  usually  employed,  such  as  buckets, 
eattinguiahers,  &g.,  he  coidd  first  turn  steam  into 
the  room  on  fire,  if  it  was  sufficiently  confined  and 
small,  and  amother  the  fi amea,  with  but  little 
damage  to  the  contents  of  tho  building  ■  but  if  too 
lata  for  that,  he  would  have  the  last  sure  reaort  of 
water ^  with  which  he  would  give  the  fire  a  short 
quick  drench,  and  then  close  the  valve,  There 
need  b©  no  panic  nor  confrndon^  Controlling  the 
apparatus  with  tlie  same  ea#e  and  certainty  with 
which  oil  engineer  down  in  the  bowels  of  a  huge 
ship  controls  the  movements  of  her  jionderona 
mftchtnery,  it  would  he  the  man,  and  not  the  fire, 
that  was  master  of  the  situation. 

It  will  be  apparent  that  if  every  square  inch  of 
a  room  was  instantly  wet»  the  fire  would  be  sure 
to  be  struck  and  extinguished,  and  with  the  smallest 
poasibli*  quantity  of  water.  The  prompt  closing 
of  the  cock  when  the  work  was  done,  would  save 
the  flooding  of  the  storeys  below,  which  is  now  a 
great  faidt  of  our  present  method.  But  the  main 
idea  in  this  plan  consists  in  having  it  upon  a  large 
scale,  for  the  advantages  of  economy,  system,  and 
safety.  It  would  not  be  sufficient  to  thus  fit  only 
a  few  buildings  isolated  from  each  other  in  a 
closely  packed  diHtrict.  In  order  to  present  a 
bulwark  to  arrest  a  largo  conflagration  sweeping 
towards  it,  the  plan  should  be  general  in  tho  dis 
trict  prot*Mrted  by  this  system. 


The  concentmtion  of  boilers  under  skills  u-«- 
agement,  instead  of  their  sepamtiOTi  in  diicfvi 
buildinga,  presents  important  advautagca  in  pjS 
of  economy  aa  well  aa  aafety.     The  gtut  coST^ 
the  plant,  including  boilers,  subway b,  and  miii 
was  found  to  be  only  two^thircb  of  whst  it  n 
costs  iadividuals  to  fit  up  boilers,  fir^rfiomfl*  I 
coal  bunkers  in  their  own  premiaes.  to  indti. 
say*  one  hundred  buildings.     The  advEmti|ii  i 
making  steam  at  wholes*de  are  similar  to  ttH  i' 
wholesale  operations ;    as,  for  instonodt  the  I 
ftu3tnre  of  gas.     To  make  gas  in  every  bi_ 
would  he  a  yctj  costly  operation ,  hut  imdopl 
tematic  organisation,  and  distributed  as  we  y^ 
to  distribute  steam,  its  manufactnie  is  a  i 
handaome  profit. 

In  point  of    insurance  the  saving  won 
enormous,  as  illustmted  by  the  mutual 
amongst  mills.     In  Lowell,  the  large  corp 
whose  mills  are  contiguous  to  each  othwr,  u 
a  system  of  apparatus  for  mutual  protecti«» 
subject  to  tho  most  rigid  police  regulatioiu,! 
mill  has  a  complete  set  of  pumpa  and  ^qnniu. 
to  protect  itself,  but  if  neceisary  all  th*^  m^hi 
direct  their  force  to  any  given  point.    The 
has  been  that  in  these  corporation  a,  repre«,« 
a  capital  of  thirteen  million  dollars,  the  i.»ntiiil 
has  been  less  than  three  hundred  thousand  C  " 
in  twenty -five  years,  which  was  paid  otit 
inMgnificont  tax  levied  upon  the  comHnec 
paniea.      If  insurance  can  be  reduced  to  i 
nothing  amongst  dangerous  structures,  i 
cotton  and  woollen  mills,  covering  many  tmm 
ground,  the  same  thing  can  be  don<3  y^it^i  «« 
buildings  covering  the  aame  extent  of  tiiritoryi 
a  city. 

To  show  the  cheapness  of  the  plan,  I  can  L 
trate  it  by  reference  to  the  city  in  wMch  U 
The  fire  department  formerly  coat  about  ■ 
thousand  pounds  pne-r  year ;  at  10  per  c«i(M 
the  intereat  of  tlirco  hundred  thouaand  poa 
which  in  that  small  city  would  hwve  paid  fwU 
plantj  have  taken  the  entire  fire  duty  off  the  hasjdi 
of  the  fire  department,  and  have  fumisli*^  thi 
apparatus  to  supply  every  important  builslitig  wiii 
heat,  while  it  woidd  save  a  tax  for  imajniiM 
which  of  itself  would  have  furnished  tht  dirtri^ 
with  heat  for  nothing,  and  paid  the  entire  Jfl^ 
maintemmce  of  the  apparatus  and  wagetof  :'^ 
The  whole  idea  is  simply  the  appficatien  o^ 
mill  system  to  civic  purposes.  Amongst  miU 
not  an  ej^pt^iment ;  it  is  in  use  eveiy  day* 
only  thing  that  is  chimerical  about  it  is  to  j 
large  number  of  men  to  work  together.  Itl 
be  improper  at  this  time  to  go  into  further  i 
upon  this  subject :  I  can  only  say  its  prK^^ 
haa  been  thoroughly  tJiseussed  by  ame  i 
in  various  conntries,  and  brought  out  strt^^ 
mendatory  letters  when  it  was  first  madi 
in  America*  I  believe  it  is  a  thing  of  the  I 
and  must  come  in  its  own  good  time,  « 

Turning  now  to  ships,  the  explanafjon  of  1 
theory  of  extinguishing  fires  in  buildiAgs  H^ 
metms  of  fixed  distributing  or  sprinkling  ^ 
already  ^ven,  leaves  but  little  to  be  said  to  1 
its  application  to  a  ship  easily  uuderBtoo4 
fixed  apparatus  is  needed  in  a  building  upon  I 
how  absolute  is  the  neoesaity  in  the  umited  I 
upon  a  ship  to  have  a  means  of  diivinf  1 
iorough  fire  and  smoke,  without  Um 
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I  to  go  iie«r  the  danger.     The  underwritt^rs 
■DDU  i£«  w^ll  awarci  that  ni^arly  one  ship 
i  a  Amt^toyed  by  fire  at  sea ;  and  the  com- 
/  hi*  nift  yet  Teooven'd  from  the  ehock  pro- 
I  by  the  tmiWe  doath  of  four  hundred  and 
^  '  ym  people  in  th<*  ship  Coapatrick.     DM 
I  W  ie«,   calbnja  to   all   other   dangers, 
r  li  we  thought  of  tire.     Having  once  had 
oii  experience  upon  a  boniiui;  ship,  aud 
I  h^m  f Qro«d  for  many  years  to  make  voyages 
pd«d  vittola,  you  may  well  believe  the  pro- 
%<i  %  nkiji  has  been  to  me  a  subjcet  of  the 

I  fcreription  fklreftdy  given  renders  it  only 

■IT  te  eay  that  the  plan  proposed  embraeea 

|IB«^«ment  of  main  pipes  along  the  length  of  a 

^Ifltil  p€!rf^rated    branch    pipes    extended 

lii  cetiing  of  each  hold  betiveen  the  deck 

The  Apparatus  may  be  divided  into  as 

^m-tiimMt  Pift  deairedt  in  order  to  wet  as  mneh 

■  !jhip  at  a  time  m  may  1>0  deemed 

main  arteries  would  be  conneoted 

■    i  m  pumps  at  the  engine-room, 

ing  omm  section  of  tlie  ship. 

These  same  arteries  would 

Hrectly  from  the  boiler  by 

r^Uj.v..t  r^.T-     The  engineer,  standing  at 

r^  oould  throw  a  heavy  shower  of 
interior  of  any  part  of  the  ship  by 
iijt^mir  the  cock  upon  the  main  pipe  con- 
with  tlmt    section.     For  a   small  fire  he 
;  lam  iteaei  ibrongh  the    same    apparatus  ; 
LAm^^  this  fail,  be  may  then  rendex  the  opera- 
rt«m  ly  turning  on  the  water  instead,  with- 
f  IkSCCKtdty  for  a  man  going  near  the  fire. 
ittontion  seems  to  be  d&eoted  to  the  use 
t  u  An   eitingniaher.     Its   value  depends 
B9t»nee5,  In  confined  spaces,  of  limited 
lii  has  been  useful  in  holding  tire  in 
^Vilnrelj.  I  think,  extinguishes  it  ;  whUe, 
t,ui  have  made  in  turning  steam  into 
IB  a  draii|rht  existed,  it  simply  aug- 
Iflorce  of    the  flames.    It  must  he  very 
land  uied  in  very  largo  volume  to  be 
R  md  €Tea  then,  so  far  i%s  my  own  ob- 
t,  as  well  as  testimony  derived 
I  of  its  use,  it  smothers  the  fire,  but 
vrm  it  in  a  smouldering  state.     It 
wM  be  a  thorou^^hly  reliable  agent  to  depend 
llooo  ufider  all  circum  stances  * 

Mhng  ships  enough  has  been  said  to 
">  that  the  springing  system  of  pipefJ 
[  the  greatest  effect  with  the  limited 
ST  fomMiJed  by  hand- pumps ;  and 
ffrlber  expedient  adopted  of  a  quiek 
^^ghtiilfT,  with  occasional  practice  in  its 
liidilB^t  to  coneeive  of  the  loss  of  a  ship  at 
fin,  Pini^ly,  as  to  cost,  it  is  said  pounds, 
b  «nd  pence  govern  this  question ;  how- 
^  i  a  pian  may  be,  if  it  is  expensive  it  will 
Itdopiid.  G^ood  things  are  always  cheapest, 
1  QbB$  ifie  djear  at  anj  piiee.  The  cost  for 
i»»  for  a  given  number  of  feet  of 
fripe,  with  the  valvee  and  appur- 
ijy  stated,  about  £300  for  a 
fhfSi  interest  on  that  sum  of 
I J  whBe  for  a  ship  carrying 
I^IIm)  extra  inducements  to  the  public, 
net  of  safety  t  would  bring  a  largely* 
I  to  shipowQers* 
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In  conclusion,  but  of  great  importance!  comet ' 
the  matter  of  the  ventilation  of  ships.  The  means 
for  this  end  are  already  explained,  and  I  will  aak 
your  indulgence  for  only  a  few  momenta  upon  the 
subject.  All  who  have  travelled  at  sea  will 
understand  the  disap^eeable  state  of  ships  from 
noxious  air.  All  will  remember  the  fotU,  damp 
odours,  nauseating  to  the  weak,  and  disgtisting 
to  every  decent  man.  Without  oousuming  time  in 
an  unneeesaary  description  of  the  senaations 
which  we  too  well  remember^  I  will  only  touch 
upon  the  few  plans  Mtherto  adopted,  especially 
in  the  Government  iron-clads,  for  artificial 
ventilation.  The  majority  of  devices  have  de- 
pended upon  forcing  currents  into  ships  by 
means  (if  fan-blowers  or  their  equivalents,  or  by 
exhausting  the  vitiated  air  with  pumps,  but 
the  results  of  both  these  methods  have  been  unsatis- 
factory on  account  of  their  limited  effect »  and  ' 
because  they  produced  evils  almost  as  great  as  those 
they  sought  to  cure.  They  c*nise  draughts  of  air, 
which  all  are  aware  are  fruitful  causes  of  disease. 
Moreover,  the  air  entering  an  apartment  from  a 
pipe  or  opening  will  take  a  direct  course  for  the 
nearest  exitj  juit  as  the  bulk  of  the  water  Sows  in 
tho  channel  of  a  river,  leaving  stOl  water  in  the 
bays  out  of  the  influence  of  the  current.  So  is  the 
dead  air  left  more  or  less  unchanged  in  those  parltfj 
of  a  room  out  of  the  direct  course  of  these  moafcf 
objectionable  drtiughts*  The  difficulty  of  regnlattn^l 
those  huge  volumes  of  air  in  ships  is  very  great, ' 
simply  because  they  are  huge.  It  is  the  same  ai 
with  the  ordinary  djatribution  of  water  upon  a  fire; 
there  is  too  much  of  it  in  one  place*  The  air  ought 
to  he  subdivided  into  minute  jets,  oozing  into  the 
room^  so  that  its  entrance  in  any  one  place  shall  ^ 
not  be  disagreeably  perceptible.  It  has  thereforail 
seemed  to  me  to  be  the  correct  method  to  avail 
ourselves  of  the  plan  of  perforated  pipes,  as  far  an 
they  might  be  extended  in  the  ship  for  the  purpose 
of  fire  protection,  with  the  addition  of  supple- j 
mental  perforated  pipes,  conducted  to  every  jmr^ 
of  a  ship  where  air  is  wanted*  This  same  fir© 
system,  and  these  additional  pipes,  would  be  sup- 
pli»*d  from  an  air  pump  and  receiver,  also  under  thd  i 
control  of  the  engineer*  In  case  of  fire,  the  air  pmrpi 
would  be  shut  off,  and  steam  or  water  turned  on 
the  pipes  by  the  simple  changing  of  the  cocks.  At 
all  other  times  the  air  would  be  forced  through  ihe 
perforated  tubes,  aerating  every  part  of  the 
ship  where  it  was  turned  on  in  an  absolutely  posi- 
tive manner*  Instead  of  a  great  current  which 
"bloweth  where  it  listeth,"  the  compressed  air 
will  go  where  it  is  sent,  even  to  the  remotest  comer 
of  the  ship*  It  may  be  likened  to  the  arterial  and 
voaouB  system  of  the  body,  which  conducts  the 
vitfd  fluid  wherever  its  ramifications  extend.  Of 
the  absolutely-poHitive  character  of  this  method  of 
circulation  no  better  illustration  is  needed  than  the 
operations  at  the  Mont  Cenis  tunnel,  where  com- 
pressed air  drove  drilling  engines  and  ventOated 
the  tunnel  at  a  distance  of  three  and  one-half 
milee  &om  the  pumps ;  a  distance  to  which  no 
current  seat  from  an  ordinary  blower  would  have 
reached. 

While  engineer  of  a  silver  mine  I  had  ample  ex- 
perience of  the  futility  of  all  efforts  to  send  currents 
of  air  through  the  ramifications  of  a  mine  by  blow- 
ing engines*  Great  power  was  expended,  and  an 
atmnd^oe  of  air  was  furnished,  but  the  air  wou14j 
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not  go  where  it  wb«  wanted*  The  outrente  were 
too  stroDg  in  tlue  main  p&ssagtei,  while  the  mea  in 
the  remote  Beotiont  recuived  none  at  aJl,  ftrni  were 
kepi  itway  a  long  time  from  their  work,  after  the 
diBohargf?  of  every  blast  of  powder.  It  stniok  me 
then  th»fct  the  true  principle  was  to  dUeharg'e  af)m- 
prefiBed  air  into  the  farthest  peoesaeB  to  be  venti- 
latod,  aad  it  would  then  pmh  the  vitiated  air 
Ijefore  it  to  the  mouth  of  the  mine.  Subsequent 
experience  at  the  Mont  Genii  and  St.  Gofchard 
tii^odla  domonstrated  that  thfoiy  to  be  corroot. 
In  many  respects  there  is  a  resemblance  between 
the  interior  of  a  mine  and  that  of  a  ship.  Both 
ato  artificial  oonstruetiona,  with  irregular  ipaoea 
and  iutneate  ramifieations,  in  which  a  natural  cir- 
culation of  air  ia  impossible.  Both  require  arti- 
fiaial  yentilfition.  The  use  of  compre^ed  air  has 
been  proved  to  be  good  in  the  mine,  and  it  would 
eeem  to  be  equally  good  in  a  ship. 

I  have  thus  imj*erfaotly  endeavoured  to  make 
clear  that^  by  a  simple  and  oomparativeiy  in- 
expen^ve  apparatus,  an  en^neer  may  deliver 
water  or  a  team  with  unfailing  precision  to  the 
exact  points  needed  to  subjugrate  a  fire;  while 
the  same  a{}paratuB  shall  furnish  tho  moans  to 
thoroughly  ventilate  the  ahip, 

In  its  double  capacity,  the  apparatuit  would 
confer  a  boon  on  mankind  by  the  removal  of  the 
terrors  of  fire  at  sea,  as  well  as  the  diaoomforta  of 
bad  ventilation,  while  its  coat  shall  not  be  such  aa 
to  pre«]Iud@  its  use. 


DISCUSSION. 

Ifr.  O.  B.  Galloway  said  the  paper  that  had  hem  retd 
raminded  him  very  murth  of  a  plan  of  Hi  own  for  which 
hfltook  out  a  patent  some  years  ago,  only  that,  iTj^tead  of 
atEall  ie4i^  he  proposed  noaal^  at  regular  dittaircei, 
through  whiah  tbe  water  should  he  ejecsted.  He  thought 
the  Bystam  of  pipes  would  h&  especially  useful  on  boatd 
Bhips^  baoauae  not  only  would  It  give  jroleelioa  from 
fiie^  but  iu  CAaft  of  the  vessel  getting  watar-logged,  the 
^pea  hemg  kept  full  of  air  wo  aid  give  additiou:d 
Duoyancy.  He  hoped  to  live  to  see  the  day  when  vessels 
womd  not  only  go  twenty  milos  an  hour  with  all  tho 
steadiness  and  comfort  to  be  obttuood  in  a  modern  hotel, 
bft  whea  acddenta-^ao  called — would  be  things  to  be 
talked  of  hut  no  longer  ejcperieaced.  The  rwttson  why 
ai  kiist  90  per  cent,  of  accidents  were  not  prevented  was 
mmflY  that  inveators,  however  valuable  their  dia* 
fsa/wmiGAf  unlcfis  they  could  get  into  a  pertain  position  or 
a  certain  Groove,  were  entir«^ly  snubhcd  and  coudomned. 
11a  hoped,  however^  oonsidcrinj;^  the  enormous  lo^  by 
fire  aonuaUy,  that  this  invention  would  be  taken  up  iu  a 
pTactical  mamif5r. 

■  Jlr,  A.  W.  Le  ICaLtre  thought  a  f^eat  difficulty  in  the 

way  of  the  application  of  saeh  a  system  to  vessek  would 
ho  the  oostt  which  he  uoderstood  would  be  £300  for  a 
ship  of  1,200  tons.  Ha  had  made  investigations  into 
tMi  iubject^  and  had  ftubmitted  plans  to  Lloyd*s  for  ex- 
tinguishing fires  at  sea  i  but  he  found  that  bo  many  ships 
were  sent  out  with  the  express  purpose  of  bmng  lost^  and 

I  the  profit^  of  freightage  were  said  to  he  so  small,  that 
any  additjoual  exptnse  would  he  m  great  objection.  The 
practical  result  waa»  that  any  system  to  have  a  chance 
of  suecess  must  be  very  simple,  iiMXpensive,  and  effee- 
tual,  Anothctr  diflBcalty  was  that  if  firs  were  put  out 
hy  water*  iu  the  majrjritf  of  oamA  though  the  ship  might 
hi  iivod,  the  oargo  would  ho  entirely  ruined*  He  quite 
agreed  with  what  had  be^  said  as  to  the  diMculty  of 
introducing  any  thing  new  ;  but  hs  had  at  pireieut  the 
maaus  of  communicatiug  with  some  of  the  largest  ship- 
owners, before  whom  he  intended  to  lay  some^  plans  of 


his  own,  whichf  if  favourably  reeotvod,  h«  voold  luki 
public. 

Ur.  W.  Botif  said  the  importance  of  haviag  a  mil 
supply  of  waidT  immediately  available  Wiswdl^va 
in  the  case  of  the  destrnii^oii  of  the  cbiutch  at  Croydcra, 
whioh  might  have  been  saved  by  one  bucket  of  vt^  it 
the  right  moment.  In  building  his  own  hOQi<e  be  hai 
adopted  the  method  of  having  a  pipe  laid  frf^m  the  ci«l«» 
at  iha  top  of  the  house  to  every  storey,  with  a  bose  odo- 
Qocted  to  itf  so  that  on  tJia  first  alarm  the  remdf 
ooutd  be  im  mediately  applied. 

Hr.  J.  Sioolalr  w^is  glad  the  inefficiea^  of  ftoimf»* 
extinguish  dire  had  been  pointed  out,  and  it  WMi  ibo  aj 
fact,  as  had  heeu  shown  by  Professor  Qudasr,  ^^^Ml 
some  cas^  steam  even  added  to  the  itreugthof  iM[ 
iujjtuLtd  of  putting  it  out  Besides  which,  iunoiBM 
companies  paid  more  for  daoLage  done  by  water  tlliaM| 
deiitniction  by  fire-  He  was  surprised,  th^tdbn^flH 
no  men  lieu  had  been  made  of  the  uao  of  carbonio^H 
the  means  ot'  applying  which  hsd  now  t)«eo^^H 
perfect  that  30  g^dlous  of  water  comlitnsd  «il^| 
wera  equal  to  3  DO  gallons  of  ordinary  water  for  thr|^| 
pose  of  exting-uishing  fire ;  while  by  means  of  lbs  S^| 
rotors  which  hdd  been  recently  described  by  O^^H 
Shaw,  the  firomaa  could  make  his  way  with  m^M 
through  the  denscai;  amoiee  to  the  seat  of  the  fir&  A^| 
had  recently  been  reported  in  the  Mauohestar  ^^H 
where,  a  mill  b^i ng  on  firo^  an  ineffectual  attamj^H 
made  to  extiugxiish  it  hj  peunog  in  itenni  hot  ^^| 
armed  with  an  extincteur  put  it  out  at  oooe.  Th^^H 
strnmenU  hail  now  been  introduced  by  many  ^MEfi^^l 
owners,  and  as  the  oost  lo  provide  for  the  nldt^'^l 
large  vessel  did  not  exoeed  £90^  it  was  not  opeii  M^| 
objestion  which  had  been  raised  to  Mr.  Cidsmiiu'a  |^| 
He  might  he  told  that  it  wo^  diificult  to  direct  thM^| 
honio  acid  on  to  the  fire,  but  that  would  he  g«>tOf^H 
great  msature  hy  the  ute  of  Tespirators«  and  iu  tl^»^| 
plaoe  this  gas  had  rach  an  affinity  for  are  that  ^"^M 
where  in  the  neighlKJutbood  it  would  travel  lo  II,   ^1 

Mr.  W.  P.  Esyuolda  thought  one  of  the  fini  4|ad^| 

arising  with  regard  to  this  proposed  ayatemf  Viiitti^H 
ex;penae,  and  next^  who  was  to  provide  It.  Budi  ^'i^H 
pipes  as  had  b^ten  doscdbed,  if  adopted  in  a  Iai||I^H 
like  LundoUf  would  occaBian  an  expense  which  ^^H 
only  b"^  desorihed  wa  stupendoua,  whilat  odh  of  thl^^| 
difficulties  which  arose  in  congidering  tha  i^^^^^l 
pre! vi'n ting  great  cenflagrations,  was  the  ^<^^^^| 
ensuring  a  constant  supply  of  water.  Thi  BdM^H 
Workft,  with  sit  their  poweia^  were  practioaUy  i^if^| 
put  up  hydrants  in  the  streets  at  ahott  iatavfd^H 
account  of  tho  «xpense^  and  therefore*  ha  dtti  i^H 
mneh  chance  of  getting  an  extensive  sysUtii  *^^^H 
carri^  over  all  the  houses.  But  in  the  mvi  ffi^^t 
appeared  to  him  (though  his  observations  had  been  l^^| 
directed  to  the  causes  and  results  of  fires  thm  ^|S 
method  of  extinguishing  them),  that  to  put  outallH 
Twjuired  a  considerable  rush  of  water  concentrate cai^j 
spot,  rather  than  a  continuous  dribhb  all  over  tbe  rt^ 
which  would  tend  to  weaken  the  pressure.  Hs  *™l 
like  to  know  therefore,  if  Ihiij  nystem  had  bwn  tmd^ 
found  praetioally  suceetsfuL  With  regard  lo  th#  ii^ 
boilers  for  100  buildings  being  ooncentrated  in  oaa  IH 
it  appeared  to  him  that  the  steam  tulght  b«ooiB«  Mj 
densed  in  the  pipea  before  reaching  it«  deituialiion.,      J 

Hr.  W.  Swauton  thought  the  great  ohjeotiaa  lojM 
proroaed  system  was  the  damage  by  wat^  le  evtfyjj 
of  tho  building.  From  25  jmn*  ezpedeD<A  m  iMnfl 
flres.  his  opinion  was  that  in  order  to  do  aoy  go^^M 
must  strike  tho  fire  sharply  and  tmmedistety^^H 
abundinoe  of  water.  The  best  appUance  ia  hia  un^l 
waa  a  rising  main  up  each  staircase,  wilh  a  brinrhifl 
on  every  landing,  so  that  in  the  ev«nt  af  a  ^JH 
w liter  couM  be  immediataly  brought  to  batt  uffl^H 
If  such  a  thin;;  had  exiitod  at  Ortoydon,  the  c^^^l^H 
might  have  been  prevented*    Ht  did  luot  th£af  ^1 
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muBg  pncmt  would  be  effbctual,  and  with  regard  to 
tx&itbBan^  fhov^  the^  might  be  useful  in  some  plaoes, 
tf  tt  eld  oulor,  he  could  not  picture  to  himnelf  a  man 
gnng  down  the  hold  with  one  of  these  things  weighing 
TOor  90  lbs.  CO  his  bade.  On  the  whole  he  oonsideied 
tki  o)d-&ihumed  method  of  applying  water  by  means 
«f  1  bow  or  a  hand-pnmp  was  more  readily  araUable 
titta  Nme  of  these  modem  inventions*  He  remembered 
a  ciN,  ondsr  the  late  Kr.  Braidwoed,  in  whioh  a  fire 
in  i  beir  cellar  was  extinguished  by  means  of  a  hand- 
^^  and  a  How  bottles  of  beer  emptied  into  a  paiL 

Ir.  Gbsrlss  Whits  tboufht  the  pipes  would  set  out  of 
•ider  from  rust,  and  that  though  perhaps  useful  in  steam 
vcMdi,  they  would  not  be  applicable  to  wooden  ships. 
HtidTocated  the  building  of  houses  with  party  weJls 
radung  six  feet  above  the  roof,  and  official  inquiries 
)sj  CQconen  into  their  causes,  as  likely  to  reduce  the 
osoba  and  extent  of  fires. 

Ir.I.  A^lsgarth  asked  if  Mr.  Coleman's  system  could 
btuedtn  a  modified  form  with  the  aid  of  hand-pumps 
ioitesd  of  steam  power.  His  own  opinion  was,  that 
vbsttrer  mtem  was  adopted,  the  direction  indicated  by 
Mr.  Sindanr  must  be  looked  to ;  for,  even  with  the  best 
pQSBble  plans  for  extinguishing  fires,  it  would  often  be 
oeMHuyto  penetrate  into  places  which  could  not  be 
Mobad  wttiiout  some  artificial  protection,  such  as  was 
Btaafikctured  by  Mr.  Sinclair  and  himself. 

Ir.  8.  S.  Holten  said  one  difficulty  was  to  find  the  exact 
••t  of  the  fire,  but  a  plan  had  been  devised  for  effecting 
cUi  by  means  of  a  system  of  thermometers  arranged  in 
^iflrat  parts  of  the  building,  and  such  a  system  he 
tbowfat  wodd  prove  a  very  lueful  adjunct  to  Mr.  Cole- 
ntaipka. 

Kc*  laale  described  a  plan  shown  him  some  28  vears 
■fobya  Mr.  Weir  for  fixmg  at  the  top  of  each  building 
^oton  containing'  some  heavy  gas,  firom  whioh  pipes 
^vahid  to  all  parte ;  when  a  fire  occurred,  a  tap  was 
boDedjiad  the  gas  descended  by  its  own  weight,  im- 
**disyy  i»^mgi^ta>iing  It  provod  perfectl  V  successful 
iaaatx|enokental  shedT  filled  with  combustible  materials 
ttdietoDflie. 

KT'  HI. 8.  Dlpnall,  as  a  resident  in  the  Ci^  of  London, 
bid  oftea  been  struck  with  the  uni>rotectea  state  of  the 
^^  virBhonses  and  buildings  at  night  and  on  Sundays. 
If  a  dre  occurred  in  any  of  them,  unless  it  were  met  by  tiie 
P'^iBpt  application  of  water,  he  saw  nothing  for  it  but  the 
JWynent  of  a  lan^e  organised  force.  The  governors  of 
^3imt*s  Hospital,  of  which  he  was  clerk,  had  naturally 
5««dered  this  subiect  very  seriously,  and  had  intro- 
BQoed,  under  the  advice  of  Captain  Shaw,  a  complete 
Titen  of  hydrants  and  mains  au  over  the  building ;  and, 
■*  tbey  looked  to  prevention  rather  than  cure,  they 
ttoicaghly  drilled  tne  boys  in  their  duties  in  case  of 
*Qcid<nt,  so  that  they  might  not  only  use  all  the  means 
^  tbair  command  in  the  first  instancy  but  co-operate 
^the  men  of  the  Fire  Brigade  if  their  assistance  was 
'jKtnary.  Every  precaution  was  also  taken  to  prevent 
ue  accumulation  ot  rubbish  which  might  prove  a  source 
^<hager,  the  prevalence  of  which  in  almost  all  London 
*f^  where  it  was  exposed  to  the  casual  dropping  of  a 
°8V;light,  he  considmd  a  very  serious  evil.  In  private 
°!^mg8,  he  though^  a  cistern  at  the  top  of  the  house, 
°^  either  with  water  or  carbonic  acid  gas,  would  be 
^uaefal  and  less  expensive  than  the  system  which 
^beea  described, 

^ha  Chaiman,  in  proposing  a  vote  of  thanks  to  Mr. 
t'^"'^  >ud  his  own  iaeas  went  rather  to  support  the 
m  ha  had  suggested,  and  he  hoped  it  would  be  praoti- 
2^teben  up.  As  he  understood  it,  the  main  object 
UJtt  at  WIS  to  so  saturate  the  immediate  neighbourhood 
J^^teesas  to  prsvent  their  spreading,  and  to  have 
J^Mhiaiaiiged  in  sections,  so  that  the  locality  of  the 
ggytiosrtained,  the  rest  of  the  building  need  nott 
^ini&nfh  water.    As  to  the  ooft»  it  was  mtendad 


not  so  much  for  dwellings  as  for  large  warehouses,  and 
if  it  were  found  to  be  effectual,  the  owners  might  bear 
the  expense,  and  expect  a  corresponding;  reduction  in 
the  rate  of  insurance.  In  the  case  of  ships,  he  thought 
it  would  be  very  useful,  especially  in  some  cases,  such 
as  those  carrying  coal,  which  would  not  be  damaged  by 
the  water,  and  in  emigrant  ships.  Such  a  catastrophe  as 
that  of  the  Oospatrick  might  thus  be  avoided.  He  had 
never  seen  the  extincteurs  tried,  but  he  understood  that 
unless  kept  constantly  in  use  Uiey  got  out  of  order. 

Kt,  Stnelair  said  that  difficulty  had  been  entirely 
overcome. 

The  Chairman  added  that  carbonic  acid  was  also  fatal 
to  human  Ufe,  and  they  mi^ht  therefore  be  inapplicable 
to  emigrant  or  transport  ships. 

The  vote  of  thanks  having  been  carried  unanimonsly, 

Hr.  Coleman  said  the  most  prominent  objection  as  to 
the  inefficiency  of  jets  of  water  had  been  proved 
practically  to  be  untenable  in  several  large  niiUs  in 
Massachusetts.  In  one  case  in  particular  a  fire  broke 
out  on  the  fifth  story  of  a  large  mill,  and  obtained  such 
a  force  that  the  whole  of  the  operatives  left  the  building 
in  a  panic  but  by  simply  turning  a  cock  in  the  basement 
it  was  extinguished  in  less  than  ten  minutes.  In  another 
mill  at  Lowell,  where  the  entire  destruction  of  the 
building  was  considered  certain,  it  was  put  out  in  four 
minutes,  though  unfortunately  by  forgetting  to  turn 
the  water  off  again,  the  whole  of  the  mill  was  fiooded. 
It  was  quite  a  mists^e  to  suppose  that  the  effect  was 
simply  that  of  a  dribbling  rain ;  it  was  more  like  a 
shower  bath,  which  could  be  made  of  any  force  required 
according  to  the  steam-power  applied.  It  was  siniply  a 
question  of  engineering,  and  he  had  seen  water  ejected 
the  length  of  that  room  from  orifices  only  1-lOth  inch. 
With  regard  to  the  cost  of  fitting  the  pipes,  the  same 
thing  might  be  said  of  gas,  and  supplying  wat^  to 
houses  for  ordinary  purposes;  these  things  had  been 
accomplished  without  ruining  the  City  of  London,  and 
so  could  the  system  he  advocated.  In  the  City  of  Boston 
he  had  shown  that  it  would  only  cost  two-thirds  as  mudi 
to  have  central  boilers  supplying  steam  to  the  surround- 
ing buildings,  as  it  did  for  each  merchant  to  have  his 
own  boiler  and  engineer,  neither  of  which  he  understood, 
so  that  he  was  at  the  mercy  of  his  engineer,  who  often 
robbed  film,  besides  having  his  Koods  spoilt  by  ashes  and 
dirt,  and  running  the  risk  of  being  blown  up  at  any 
moment  In  fiujt,  his  chief  argument  was  an  economical 
one,  because  it  always  paid  better  for  each  man  to  under- 
take and  carry  out  that  which  he  understood.  This 
plan  had  been  tried  in  Boston  to  some  small  extent  He 
advocated  it  for  some  time,  with  the  ordinary  results 
alluded  to ;  at  first  every  one  thought  it  all  nonsense, 
then  ihey  thought  there  might  be  something  in  it,  but 
each  one  wanted  his  neighbour  to  try  the  experiment 
first ;  still  ultinwtely  a  few  gentlemen  joined  together  to 
give  it  a  trial.  But  it  was  adopted  largely  in  Lowell  and 
other  large  manufiacturing  districts,  where  sometimes 
the  same  corporation  owned  mills  covering  many  acres 
of  ground.  They  never  dreamed  of  putting  a  steam  boaer 
in  each  separate  building,  but  planted  them  altogetiier 
in  one  place,  under  one  superintendence,  the  steam  being 
carried  in  some  cases  1,000  feet  If  this  could  be  done 
in  one  place  it  could  in  another,  because  gwgxaphical 
consideration  did  not  affect  the  question.  He  did  not 
wish  to  interfere  with  the  use  of  extinotoun,  nails  of 
water,  porteble  pumps,  or  anything  of  the  kind,  all  of 
which  were  usefal,  and  the  more  thev  were  used  the 
better ;  he  simply  advocated  the  sprinklers  asa  desperate 
remedy  to  be  used  in  the  last  resort,  and  speciaUy  ad^ted 
to  enormous  buildings,  like  mills  and  warehouses.  One 
large  mill  was  bumeil  down  just  before  he  left  America, 
and  another  had  been  destroyed  since,  notwithstonding 
every  appliance  in  the  shi^  of  stand-pipes  and  hose, 
the  watohmen  losing  their  heads  in  the  suddenness  of 
the  tintMJinnbn  and  not  making  use  of  them  in  time. 
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PoUce  re^liitions  npith  regard  to  these  ntatteT^  "were 
c^uried  oat  in  America  in  the  fullest  muRner  possible^ 
and  the  organijation  was  Tery  nmr  ji(^viecXkm,  hut  yon 
couM  not  ccmtrol  human  feeling,  nrir  wonld  one,  or  even 
two  watchmen,  he  &ble  to  put  £0  ]urg«  an  apparatus  in 
motion,  if  suddenly  called  upon  to  do  so.  Ho  could 
mention  un  ins  tan  ce  in  which  it  had  Mled,  and  nbout 
4Q  work-girI»  lo«t  their  Uveb,  though  every  appliance  in 
^e  flh&po  of  hydrants  and  hose  wa«  provided.  As  tro 
the  dbtmage  hy  water,  he  would  Bimply  rt-peat  what 
1m  bftd  stttfg^tsted  to  the  ownaia  of  m  large  silk  wan^* 
hon#e  m  Boston,  viz,,  that  by  packing  their  valuahk 
gt>odfl  on  a  few  strips  of  scantlingi  instead  of  putting 
^^  them  directly  on  the  floor,  and  covering  them  witti  Hght 
^H  waterproof  clot  ha,  instead  of  ordinary  coverings  to  keep 
^B  off  the  dust,  which  would  not  bo  very  cxpenBive,  this 
1^^  difficulty  would  be  mot.  The  water  would  run  off  with- 
out ifijuriiig  tbo  goods  if  they  wi?rc  not  on  fire,  and  if 
they  were,  the  waterproof  covering  would  soon  be  dc* 
atroyed,  and  then  the  water  would  extinguish  the  fire. 

^A  model  was  exhibited  on  the  table  during  the  meeting 
of  a  safety  lift,  invented  by  Mr,  H*  A,  Davis.  Below  a 
1^  of  the  usual  construction,  a  wedge  was  fitted  to  slide 
ftto&f  the  glides  and  rsomTt  Hie  weight  of  the  lift  in 
ciie  of  th«  1  i  ftmg-rope  bieaking, 
at 
m 
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VIENNA  EXHlBmoX  REPORT, 


The  re  porta  of  the  jurors  on  the  UniverSfil  Exhibition 
at  Vienna  have  recently  been  issued  by  the  Ooaimia- 
sionejs*  They  are  coujprised  in  four  bulky  volumes, 
ftnd  an  atias  of  map  and  plana.  The  conteut^i  nmy  be 
■ummaHsed  aa  follows.  First  TOmei  the  strictly  official 
part,  comprisinfT  the  Royfi]  Commission,  the  leport  of 
her  Majesty  *a  Com  mission  era,  Jiat^  of  committees,  jurors. 
&c.,  awards,  and  aimilar  statements.  This  la  tol lowed 
by  22  reports :— (I)  Colonial  Produce,  by  Mr.  W.  Eobin- 
son ;  (2)  llaw  Mittenals,  by  Professor  Archer ;  (3)  Ma- 
dhino  Tools*  Textile,  and  Other  Mnchtnery,  by  Dr*  John 
Anderson;  (4)  Stationary  and  Portable  Engines,  by  Mr. 
G.  f\  V.  Holmes:  ffi)  Atrricuitural  Machinery,  by  Colonel 
Michael;  (ij)  Machinery  Ijcnt  to  CommiAsion,  by  Mr, 
J,  H.  Cundatl ;  (7)  Small  Arms,  by  Mr.  W.  H.  Russell, 
LL,D. ;  (8)  ^rhe  Art  of  War,  by  Lieut.  Anstcy,  R.E.  ;  (9) 
Utilisation  of  Peat  and  Peat  linnds,  by  Mr.  Ptiirot,  C.E. : 
(10)  Inftuence  of  International  Exbibitions,  by  Professor 
Archer ;  (U)  Chamcteristic  Features  of  BuiJdinirs,  by 
Sir  Digby  Wyatt,  M.A. :  (12)  Pottery  and  Porcelain,  by 
ProfcBSor  Archt.'T;  (13)  Glaes^  by  Professor  Archer  ;  (14) 
8uiall  Wart^  and  Famiy  Groods,  by  Itlr.  A.  H,  Mounsey ; 
{lit)  Educjitionnl  Appliancea,  by  the  Rev,  J,  G,  *C. 
Fiissell ;  (IB)  Wine  and  Beer,  by  Mr.  Henrv  Vizetell^  ; 
(17)  Food  Products,  by  Mr,  8,  Phillips  Povan  ;  (IH) 
Intern Fitional  Horae  and  Cattle  Shows,  by  Lient*  T.  H. 
Anatev,  KE. ;  (19)  Cattl»j  Sheep,  and  Pigs,  by  Lieut, 
T,  H.'Anster,  R,E.:  (20)  Internntional  Patent  Con gresa^ 
by  Mr,  T.  'Wfl»ster,  Q.C. ;  (21)  Yam  Mid  Flax  Con< 
greeses,  by  Dr.  F.  L.  Weinmann ;  (222  ^^"^^^^  Manufac- 
tures Suited  to  English  Markets,  by  Mr.  E.  C,  Bowrm, 

Bcsidea  thoao  are  a  numbf^r  of  **  Technical  Fapen  on 
Bpecial  Sections  of  thn  Exhibition,''  contributed  by  Mr, 
W.  H,  Mnw  aud  .'^Ir,  J,  Di^^dt^e,  the  editors  of  JW^imwr- 
#Jt|f,  in  which  paper  they  have  already  appear&d.  The 
atlas  f>f  plates  at  the  end  also  couBiats  of  illuatrstioofl 
reprinted  from  that  iTournal.  The  advantage  of  this 
supplenumtary  mutter  is  that  it  gives  an  account  of  the 
whole  of  fcbo  Exhibition,  whereas  the  reportn  only  deal 
with  the  English  Section,  The  subjects  treated  are 
mineral  fuel,  metaUuri^ical  exhibits,  locomotives,  sta- 
tionary and  portable  engines,  boilers,  cranes  and  hoist- 
ing machine ry,  hydmulie  motDTs,  agriooltural  ma* 
f  rqlMng  ■took,  marine 
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machinery,  machine  tool*,  wqod-workinp  msduiKf, 
HUgsr^makin^^mocbiDery  and  brewery  planijartillei^,  tit 
f?xbibit{ en -buildings,  brick-makii^  mschinery^  buMw 
materials,  iron  and  steel,  oiril  enfineering,  ediifitimii 
spplinnc^a,  science  exhibita.  and  miscftEaaeoiii. 

The  Commissicin€(n*  Beport  relatsi  tho  pi^^ 
cipal  tircumstancfifl  ocmtLeoted  with  tbs 
for  the  Exhibition,  and  shows  how»  by  the  \ 
of  Sir  Richard  Wallace,  who  defrayed  all 
connected  with  the  Britiah  Fine  Art  I)epsrtiii<ffli 
by  the  uncoaAing  energy  of  Mr-  Philip  Cunldft 
Owen,  and  by  ^e  co-opemtinn  of  the  n.imifiu-- 
turera  of  the  country,  all  the  aTrangeoicF' 
British  action  were  successfully  carried ont  ^  ^ 
to  tho  labours  of  Mr,  Cunllffe  Owen,  the  Coairj.L-uiij^aa* 
conclude  thoir  report  with  a  trtbnte  of  praiae  whictithf 
tinanimoua  voice  of  all  concerned  in  the  Exhibitbn  Im 
amply  confirmed.  '*  We  cannot*"  they  fay,  '"  jmncbJi 
this  report  without  expressiuj^  how  much  we  ha^e^tMl 
indebted  to  oar  secretary,  Mr.  Philip  Ciinliffe  r 
The  experi^noe  gainiid  by  Mr,  Owen  in  previeas  i 
bitiona  made  his  serviees  on  this  occaaGainastfal  ^ 
while  the  tact  and  inde£itigabk  industry  witih  wh 
addrussed  himself  to  the  onefoua  duties  devdviai^^ 
him  contributed  in  no  slight  meoAure  to  thi 
issue  of  our  kbours.  We  have  reaaozi  to  know  I 
high  opinion  which  we  lui^e  fbinud  of  Mr.  ( 
gbared  by  all  those  with  whom  hii 
brought  hi 01  in  contact/'  That  less  could  not  ja 
said  of  one  to  whom  is  due  Ihe  main  succau^ 
important  undertaking  is  certain,  but  it  must  be ■ 
mg  to  Mr.  Owen  to  find  that  hiu  unremitting! 
sant  labours  have  not  been  without  Qttini^  ack 
ment,  alike  from  his  ofBcial  superiors,  find 
numerous  body  of  ex-hibitors  and  othi^r?,  t^ilh  vliBl 
was  in  daily  coobn  t  A  more  public  r^ 
servic«s  has  been  in  the  diBttnction  of  >  ijm§ 

of  tho  Order  of  the  Bath,  with  which   Mr.  tyvmM 
I  lately  been  invested.  ^ 

j  Tho  diflerent  report*  are  far  too  eUhotatt  and  W 
I  for  anything  mote  than  the  briefest  iktetcib  of  thffiM 
jeet  to  be  admitted  ioto  these  pages.  It  may*  ho«#M| 
bo  possible  to  attempt  some  such,  account  cf  thsnfl 
niay  serve  to  direct  readers  to  the  spedal  poii^li  ia«^ 
they  may  be  interested. 

The  firftt  ia  the  elaborate  report  by  Mr,  W,  EotnsiOl 
on   the   British   Colouiea   represent^  at  Vi»aja»i  ™i 
particular  reference  to  their  produce.     As  li'mU^mi^U 
July,  1372^  that  a  colonial  rfprescntatiiiT?  wit^  nrq^W 
it  was  not  expected  that  a  redly  ad ^ 
colonial  produce  could  bo  made  at  an  J 
was  to  be  opened  on  May  1,  1873.      'i  he- 
notice  operated  unfavourably  in  many  wnj 
cEiaes  there  was  no  opportonity  of  brir  -'' 
properly   before   colonial   legislatures^ 
tittle  time  was  allowed  to  msnufuctun:  i 
transport  their  go oda.    Out  of  the  forty  eoki  i 
under  the   Empire,  only  eleven  wero  abl** 
to  respond  to  the  invitation.    Theee  wt  [ 
tho  Cipe  of  Oood  Hepo.  Ceylon,  Jan 
Now  Zealand,  Queensland,  South  AubUa.- . 
Victoria,  and  the  West  African  settl omenta, 
preliminary   remarks,  likely  to    be  useful 
exhibitors  at  futore  exhibitions — as  to  th< 
whi^h  they  should  forwtud  informjvtion  as  Vj 
mensj  and  the  sort  of  information  p^quired- 
Bon  passes  on  Lo  a  detailed  account  of  tht^  var  i 
above  named.     In  e?ich  cusff  a  short  sketch  '! 
try  ifself,  both  as  re^^rd*  its  character  and 
is  rH'!^;    and  this  ia  followed  by  an  acC' i 
principal  product*  of  the  country,  uid  a  «! 
exports  and  imports.    In  many  cM6i  the  pi 
commemteti  upon  were  not  raprainated  at  ^^^'^^^Jjj 
epecimene,  and  Mr.  Rebiusom*!  aim  hM  e»idftKily  lji| 
rather  to  grve  an  id^a  of  the  coadiEoil  of  eafh  ecm^Q 
i-xd  the  podtioft  eceopied  liy  it  with  wi^rd  i^  ths  M 
lather  than  to  i      -      -  —^ 
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tothotspartieokr  prodnoti  which  wtre  brought  before 
AvioCm  of  TJotoTB  to  the  Szhibition. 
With  ngud  to  the  generml  effect  of  the  Ezhibitioii  in 
kagoif  oar  oolomal  produce  proTinoneUy  under  the 
aolioeoifoontinaBtfcl  pnrohaaers  and  manofiustorers,  Mr. 
Bflbinioa  oooiiden  them  good,  and  likely  to  be  useful ; 
al  ha  notioet  that  the  nucleus  of  a  pennanent  ooUec- 
tioa  of  British  colonia]  prodnotiona  has  been  formed  in 
rwns  hf  OQotributions  tern  the  British  exhibitors. 

{Ih  U  eontinutd,) 


COTTON  aXTlirPOWDEK. 

Tbereiders  of  the  JounuUinlX  recollect  that  a  paper 
w  md  before  the  Society  in  May,  1873,  by  Mr.  8.  J. 
HicfciB^  dflsonptiTe  of  improvements  in  the  manufacture 
djm  eoCtDo,  then  about  to  be  carried  out  by  a  Oom- 
foy,  it  works  situate  in  Ore  Marshes,  about  four  miles 
torn  fwenham.  A  serise  of  experiments  organised  by 
ft»eoaipaay  took  place  <m  Wednesday  last,  in  the  pre- 
■BBceof  anumber  of  visitors  specially  invited  to  witness 
ths,  sad  it  will  be  interesting  to  learn  how  for  tiie 
wuakd^an  has  progressed  since  the  paper  was  read. 
The  manufocture  is  in  principle  the  same  as  that  jrene- 
nQjr adopted;  but,  as  the  readers  otHiB  Journal  wul  re- 
«Birt,Mr.  Maokio  claimed  for  the  company's  manufacture, 
\fj  the  introduction  of  certain  chemic»1s,  to  regulate 
ttd  ooBtrol  at  pleasure  the  action  of  the  explosive,  and 
it  tht  ame  time  produce  an  article  safe  for  storage,  and 
nchthttittsabsolutely  inexplosive,  uuless  fired  by  adeto- 
OliBc  The  material  as  now  produced  is  in  the  form  of 
t  las  impalpable  powder,  and  is  termed  <*  Cotton  Ghin- 
pnrdff." 

Ths  experiments  were  as  follows : — Cartridges  were 
htU  IB  te  hand,  lit  with  fusees,  and  burned  with  a 
*Bi^  Uaae,  while,  v^en  ignited  by  the  detonators, 
the^  exploded  with  a  loud  r^^ort  .  Ten  ]>ounds  were 
f«i  ou  sn  anvil,  and  an  iron  pile  dnver  weig^- 
oghalf  Afton  was  allowed  to  fall  15  feet  upon  it,  without 
Mils  >nj  explosion.  Two  barrels,  each  coutaining 
'^MU.  qC  powder,  were  placed  in  a  pile  of  foggots.  Upon 
^  hoBg  fired  the  powder  burnt  with  a  steady  but 
ntflon  liaa,  and  without  any  tendency  to  explosion. 

P»  ant  experiments  were  for  the  purpose  of  illus- 
^^  the  sppUoabilify  of  the  powder  to  mining  work, 
UDB  bnaking,  &c.  A  charge  of  two  ounces  of  powder 
vuplMBd  in  a  hole  drilled  m  a  rough  block  of  Kenti^ 
<Mtoe,  4  feet  b^  2  feet  wide  and  20  inches  deep.  The 
^>u  was  ipUt  into  five  pieces  by  the  explosion.  A 
«U  block  of  steal  of  about  half  a  ton  in  weight  was 
^f**i  to  the  depth  of  six  inches,  and  a  six  ounce  cart- 
<^  WIS  inserted  in  Uie  hole.  On  the  explosion  taking 
jyitwM  fomd  that  it  was  split  into  two  pieces.  An 
•ni^imiii  tried  upon  a  ey Under  of  cast-iron  of  the  best 
qoility—of  a  diameter  of  2  feet  and  a  depth  of  18  inches 
""^wto  a  certain  extent  a  failure,  for  the  six  ounces  of 
y^^^,  ased  in  a  hole  eight  inches  deep,  only  drove  a 
^^kd  piece  out  of  the  bottom,  without  splitting 
^aasL  In  idl  these  cases  the  tamping  waa  l^ 
^  HBBBo  of  a  perfect  character.  Two  half-pound 
^■^id^  were  laid  looaely  upon  a  rail  weighing 
*^  70lb.  to  the  yanL  Upon  their  being  ignited  thi^ 
not  oqIj  broke  the  rail  in  hal^  but  broke  two  pieces  out 
■Mi  the  spot  on  which  they  were  laid*  The  greatest 
^^bitieu  of  foroe,  however,  was  shown  in  two  experi- 
>  with  steel  ingots.    In  the  first  experiment  four 


Qfoli  of  eight  indies  square  and  three  feet  long  were 
y^  la  tine  centre  of  these  four  mseses  of  steel  as  laid 
tmrthui,  two  pound  cartridgss  of  powder  were  placed, 
*yikipt  in  their  place  witti  a  fisw  handfnls  of  day.  In 
we  leeoad  e^erimeni  the  four  ingots  were  each  eleven 
*f^  flqasra.  and  the  charge  used  two  pounds  and  a  half 
«  powder.  The  eight  ingots  were  all  brokeo  in  halves ; 
JMaef  theosmaasive  pieces  of  steel  were  sent  flying  high 
■  tbasir,folltiigao,aa,aadtnoM  case  46*  yards  away, 
^'wsftiwi  weiinMul  twisting ofisr the  gsass»one  gouig 


over  80  ynds.  When  the  mat  weis^ht  of  tkaae  nmmm 
of  steel » taken  into  consideimtion,  it  will  be  seen  tiiflt 
the  forae  required  not  only  to  break  them  but  to  hurl 
them  titkus  fiir  must  be  enonnoiv,  and  yet  it  was  aeooB- 
plished  in  the  one  case  by  two  pounds,  stnd  in  thb 
other  by  two  and  a  half  pounds  of  powder. 

As  examples  of  its  utility  for  military  purposes,  a 
cartridge  containing  two  pounds  of  powder  was  pkeed 
against  the  foot  of  a  massive  post  tw^elve  inches  squaie. 
This  was  cut  off  and  shatterea  in  pieces  by  the  force  of 
the  explosion.  Foiv  boxes,  each  containing  thirty  pounis 
of  powder,  were  now  placed  in  the  ground,  at  a  dlstanoe 
of  some  forty  feet  fiMm  each  other.  They  wore  simply 
sunk  a  little  over  their  own  depth,  and  were  oovwed  by 
a  few  inches.of  sod.  In  each  case  the  explosion  foroiea 
a  deep  crater.  In  one  case  the  crater  was  about  fiAseii 
feet  in  diameter  and  some  seven  feet  deep ;  in  the  other 
cases  the  craters  were  about  twelve  feet  in  diameter. 

A  box  of  powder  containing  20  per  cent,  of  water 
fras  then  successfully  exploded  by  detonation,  showmg 
that  the  composition  is  not  rendered  useless  evm  u 
acddmtally  damped,  though  as  is  well-known,  mere 
applice^bUm  of  heat  would  not  even  inflaoie  it.  As  a 
close  to  the  experiments  a  torpedo  of  501b.  of  lAds 
powder,  sunk  10  feet  in  the  Swale,  but  not  resting  upon 
the  bottom,  was  fired.  An  immense  body  of  water  was 
projected  high  in  the  air,  and  any  vessel  which  might 
at  the  time  have  been  passing  over  it  would  have  imf- 
fored  severely. 


THE  PBOPOSBD  ALTERATIONS  IN  THE  RAIL- 
WAT  SYSTEM  OF  THE  OEBBfAN  EMPIRE. 

{C&ntMwtd  from  pofft  211.) 

Railway  speoulat(»rs,  whos&  sole  object  in  the  establiBh- 
ment  of  new  lines  is  self-enrichment,  cannot  complain  if 
other  speculators  compete  with  them,  even  though  each 
conqtetition  be  unjust  and  contrary  to  the  interests  of 
the  country,  as  has  been  found  to  be  the  case  in  Eng- 
land, where  the  competition  of  oompanies  has  caused  in- 
numerable evils,  such  as  hi^h  tariffs,  both  for  persons 
and  goods,  the  fusion  of  rival  lines,  &o.  But  that  a 
Government,  whose  avowed  object  is  the  public  advan- 
tage, should  encourage  such  competition  between  public 
and  private  lines  seems  to  show  an  ignorance  of  the  very 
elements  of  ^r^anMml  and  administrative  knowledge. 
We  now,  however,  come  to  the  question  whether  State 
or  private  railway  administration  is  to  be  preHerred  as 
regards  the  public  interest.  In  answering  this  queetion 
we  must  take  into  consideration  the  fact  that  as  in  so 
many  other  cases — the  same  system  is  not  e^pplicabie  to 
all  lands  and  all  circumstaaces.  For  ewsmple,  in  a 
country  Uke  Turkey,  where  aU  the  conditions  of  order 
and  civilisation  are  wanting*  whera  the  finances  of  the 
kingdem  see  drifting  rapi^y  towards  ruin  and  bank- 
ruptcy, the  management  of  the  railways  by  Gk>vem« 
ment  is  out  of  we  question,  it  can  only  be  under- 
taken by  foreign  companies.  The  same  may  be 
said  of  Spain.  That  a  country  which  has  been 
for  more  than  fifty  years  in  a  chronic  state  of  bank- 
ruptcy should  be  unable  to  extend  the  railway  lines 
throughout  the  land  is  self  evident  We  will  confine 
ounelves,  therefore,  to  the  consideration  of  those  States 
of  a  oertain  standing,  and  whose  finanoee  are  in  tolerable 
order,  for  example;  England,  Prance,  Prussia,  Belgiuss, 
Holland,  &c.  With  reeard  to  such  Sutes  no  one  will 
oontest  that  they  would  have  been,  and  are  still,  in  a 
condition  to  obtain  capital  for  the  construction  of  their 
railways  at  a  much  cheaper  rate  than  was  possiUe  to 
the  promoters  of  private  companies.  The  very  olijeot  of 
the  promoters,  buikers,  and  other  railway  speoulatopi 
is,  generally  speaking,  to  sell  the  shaies  and  obligations 
to  ue  public  at  as  mgh  a  price  as  possible— for  th^ 
own  private  advantage,  not  for  that  of  the  undertaking— 
whereas  the  aim  of  ooe  buyer  is  to  buy  them  as  nwoh  as 
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poMible  below  par.  Beoanae  of  theie  diametrioally  op- 
potite  tendenoiefl,  it  is  the  intarest  of  the  promoters  of 
the  scheme  to  annomice  the  shares  and  ohligatloiis  at  as 
mnoh  as  possible  below  par,  in  order  that  they,  and  the 
porohaaers  of  the  stook,  may  make  the  greatest  possible 
profit  oat  the  capital,  and  buyers  may  hope  to  obtain  a 
high  rate  of  interest  for  their  investment.  Whether  the 
shares  be  above  or  below  par,  however,  they  are  driven 
up  as  high  as  possible  by  the  promoten,  and  thus  a 
much  greater  amount  of  the  natiotial  capital  ia  absorbed 
in  the  speculation  than  ever  reaches  the  treasury 
of  the  company,  or  than  would  be  used  if  the 
same  railway  line  were  constructed  by  the  State. 
This  being  so— and  who  can  deny  it  P— one  great  advan- 
tage of  the  State  raUways  lies  in  the&ct  that  they  ab- 
sorb a  much  smaller  proportion  of  the  national  capital 
than  the  same  railways  would  do  if  constructed  cy  a 
private  company.  This  advantage  is  much  increased  by 
the  fact  that,  with  very  few  exceptions,  the  abuses  and 
deceptions  so  much  complained  of  in  the  railway  com- 
panies  of  many  countries  do  not  occur  with  regard  to 
otate  railways.  For  instance,  an  abuse  which  has  no- 
toriously caused  so  much  scandal  in  many  countries,  that 
the  promoters  of  the  scheme  buy  up  the  land  through 
which  the  line  must  pass,  and  then  by  some  trick  or 
other  sell  it  again  to  the  company  at  an  immence  price ; 
or  when  the  promoters  and  the  railway  contractors  are 
in  league  together.  It  also  adds  very  much  to  the  cost 
of  the  undertakmg  when  the  contractors,  as  is  firequently 
the  case,  are  paid  in  shares  on  obligations,  either  at  par 
or  below  par,  in  which  latter  case  they  must  be  paid 
more  highly.  There  are,  undoubtedly,  some  private 
railway  companies  where  such  evils  do  not  exiit.  But 
that  such  jobbing  is  one  of  the  recognised  sources  of  the 
wealth  of  railway  kings,  financial  agents,  bankers,  con- 
tractors, &c.,  is  so  notorious  that  it  cannot  be  overlooked 
when  we  are  considering  the  comparative  advantages 
of  State  as  against  private  railways.  The  Legislature 
can  endeavour  to  (meek  these  abuses,  but  can  never 
succeed,  except  by  taking  the  whole  oonoem  out  of  the 
hands  of  the  speculators. 

This,  is  the  ^^reat  financial  advantage  of  State  rail- 
ways. The  social  advantage  is  still  greater ;  for  nothing 
is  so  demoraUsing  for  all  classes  of  society  as  the  scanda- 
lously sudden  fortunes  made  by  railway  promoters 
through  mere  speculation,  too  often  the  result  of  swindUng 
and  jobbery. 

It  IS  also  a  very  great  evil  that  the  principal  means  of 
communication  in  any  country  should  be  pnvate  instead 
of  State  property.  The  consequences  of  such  a  &lse 
step  might  have  been  foreseen,  and  experience  has 
broiu^ht  them  to  Hght  in  the  most  conclusive  manner. 
^  Of  course  the  speculators  seised  first  upon  the  main 
lines  of  traffic,  sudi  as  the  routes  between  the  seaports 
and  the  centres  of  industiy  and  commerce  in  tiie  interior ; 
the  roads  leading  to  the  chief  capitals  from  the  provinces, 
from  the  mining  and  coal  distncts,  &c  On  such  great 
lines  of  traffic,  when—as  in  North  Germany— Uiey 
principally  lie  across  a  flat  country,  where  land  and 
labour  is  c^eap,  the  railways  may  be  constructed,  through 
no  merit  of  the  companies,  but  from  natural  causes — 
BO  as  to  yield  a  high  rate  of  interest,  from  7  per  cent 
(as  much  as  39  per  cent  has  been  made  on  some  of  the 
Korth  German  and  Rhenish  lines). 

It  is  evident  what  a  blunder  it  was  on  the  part  of  the 
Government  to  allow  such  a  source  of  wealth  to  fall 
into  private  hands.  The  profits  frt>m  the  main  lines 
would  have  enabled  the  Government  to  cover  Prussia, 
which  possesses  comparatively  few  provincial  lines,  with 
aoomplete  network  of  railways.  In  the  report  of  the 
Prussian  railway  oompanies  of  1871  we  flirf  the  most 
reoent  information  on  the  subject,  which  is  iriven  in 
the  ^ibl^H**  ^^'^  <*<kw4.  ..^1 ^  f     '  o 

Had  the 
A,  and  ol 
thalersat 
ihaleis  of 


Lthe 


—  next  column. 

remment  from  the  beginning  held  the  Knes 

^  the  necessary  capital  o?  826  millions 

r  cent— thus  paying  about  14  million 

— ♦^ —  would  have  been,  in  1871,  a 


A. — P&U88IAN     PiLlYATB    LiNBS    PaYINO   MOBB   THAX 

FivB  Pbb  Csnt. 


1.  Magdeburg,  Halle,  Leipzig 

2.  Berlin,  Anhaalt>  Halle  

5.  Berlin,  Potadam,  Magdeburg 
4.  Berlin,  Haml)urg 

6.  Berlin,  Stettiner,81aannbahn 

6.  KSla-Minden   and   KUo- 1 

Oreisea j 

7.  Ma^ebarg,    Halberstadt,  I 

wlttenberge ..^ | 

8.  FrankTort,  Uaoaa  » 

9.  TaunnaLine 

10.  Breslaa,Schwidnite,FVeibarg 

11.  Rhine  Line 

12.  Thiiringer  Line „.,. 

13.  Alton*,  Kiel «.... 

14.  Uomborg,    Fl«nkfort-on-  i 

tbe-Maine ../ 

16.  Halle,  Casiel  .................... 

16.  Miederschleaioh 

17.  Breslan,  Dzieditz 

18.  Qlttolutadt,Elmahom 


CinvAL. 


ThAlera. 

10,068,671 

17,000,000 

14,896,661 

14,000,000 

16,872,762 

67,867,026 

20,810,222 

8,381,993 
3,669,443 
12,080,487 
76,374,269 
26,642,779 
10,669,668 

1,600,000 

10,783,496 
3,167,069 

16,466,694 
1,018,960 


£,170,600 


SoaPLoa. 


Tlialeri. 
1,736,970 
2,788,879 
2,104,119 
1,662,649 
1,802,264 

7,634,870 

1,967,721 

313,286 

326,693 

1,070,141 

6.738,311 

2,463,768 

830,928 

107,100 

716,993 

190,381 

838,623 

61,262 


33,332,662 


Per  100. 
17-24 
U-4€& 
1412 
11*88 
ll-tt 

11*21 

9-46 

9*21 

9'1& 

8*81 
8-tt 

n: 

718 


6*44 
6*03 
6-41 
6*03 


10-3S 


B.— Limbs  Patino  Less  than  Fnra  Per  100. 


CAprriL. 

SOBPLUl. 

i 

19.  Berlin,  Collbns,  GSrltia 

21.  SchleawlflT  Line  

Thalera. 
12,128,385 
11,376,619 
8,613,197 

9,660,967 

14,400,000 
2,889,000 

16,100,346 
3,096,334 
8,240,609 

Thalen. 
473,665 
361,414 
260,033 

377,898 

312,857 
38,663 

182,237 
31,967 
66,163 

Perl«V 
3'U 

s-oa 

22.  Stargard  in  PmaaU,  Cub-  1 

lln,Colberg / 

23.  East  Pmnlan  South  Line  ... 

26.  MKrkiaohPoaenLiae  .^. — 

26.  Nordhaoaen,  Erfort........... 

27.  C8»lln,  Danxlg 

2-lT 
1*34 
1-21 
1-03 
0^ 

86,30;i,267 

1,994,867 

333 

Total  (A  and  B  together)... 

410,474,867 

36,327,419 

8-fiO 

profit  to  the  State  of  18  million  thalers,  representinf  a 
capital  of  414  million  thalers  at  4*5  ^  oent.,whi^ 
would  have  enabled  the  State,  without  imposing  sn  ad- 
ditional penny  of  taxation,  to  construct  thronghoot 
Prussia  twice  as  many  lines  as  there  already  exist  under 
private  management. 

Had  the  State  constructed  all  the  lines  (under  the 
headings  A  and  B  together)  at  a  cost  of  410  miluoa 
thalers,  and  borrowed  &e  money  at  4*5  per  cent,  it  woola 
have  had  a  surplus  of  35  million  thalers,  of  which  18  mii- 
lion  would  have  been  expended  in  interest,  leaving  as 
annual  profit  of  16  million  thalers,  which  would  hare  619^ 
been  available  for  the  oonstruotion  of  new  lines.  Oc 
course  the  capitalists  would  have  made  a  smaller  profit 
than  in  tiie  case  of  the  private  oompanies.  Bankei^ 
fln^n^yi  agents,  brokers,  and  contractors  make  a  gre» 
pro6t  on  the  sale  and  purchase  of  stocks,  but  the  genectl 
public,  who  aro  taxed  as  highly  as  possible  by  the  jvo- 
meters  and  their  <' clientele,"  really  receives  fifomtbe 
dearly  bought  shares  a  much  lower  rate  of  interest  th^ 
the  dividends  calculated  upon  the  original  capi^  if 
the  Government  held  the  raUways,  this  additional  profit 
would  not  have  fidlen  into  the  jaws  of  speoalaton ;  ^ 
holders  of  Qovemment  stock  at  a  modest  4*5  per  cent 
would  certainly  not  have  run  up  such  fibnloos  fortoois; 
but  as  the  State  would  have  oommanded  a  doubls  «*P[^ 
the  thrifty  and  hardwortiiig  puUio  would  hsTS  dosd 
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iaditod  by  a  gvneimlly  diAiied  inorease  of  prosperity. 
Ik  IntBiiM  gained  on  the  exchange  by  the  swindling 
i^KRM  few  capitiiists  are  no  Uessing  to  a  people,  either 
feoD  tiodsl  or  moral  point  of  Tiew,  neither  to  the  I110I7 
Kwaor,  ner  to  those  who  have  to  earn  their  bread  llj 
tti  t««ii  of  their  brow. 

I  {To  be  eoHiinued.) 


COBBESPOHSEHCE. 


SCHOOL  OP  COOKEEY. 

]  Sn,— I  am  sore  the  leotores  on  cookery,  delivered 
li  KongtoD,  are  con&rring  a  benefit  on  the  whole 
mOol  )ij  directing  attention  to  the  improTsment  of 
^  ut  In  what  other  employment  in  life  are  people 
Jift  to|idc  up  the  necessary  knowledge  as  best  they  can 
^itboQt  tnimng  or  instroction  ?  Tel^  in  this  coontry, 
[rtatan  called  plain  cooks  generally  begin  as  maids  of 
iQvgrk,snd  Lam  all  they^  know  bv  nA  experience. 
Jbd  UiA  mutress,  whose  mainstay  is  her  cookery-book, 
Kquni  ber  knowledge  very  much  in  the  same  uishion, 
k  there  ii  no  cookery-book  extant  whidii  treats  of  the 
inly  Tootme  of  a  cook's  bnsinesB,  snch  as  the  cleaning 
if  poll  and  pans,  the  proper  method  of  work,  &c.  I 
ip«k  from  painful  experience  myself.  I  was  married 
tt  Bxtecn  to  a  gentleman  of  good  family  and  little  for- 
teoe,  ind  at  home,  nerer  haytng  done  anything  bat 
lani  mykMons,  I  ac^oaHy  did  not  know  how  one  boiled 
Kpoteto.  In  after  years  as  onr  income  increased,  and  I 
ttttU  liiofd  to  keep  a  000k,  who  no  longer  caUs  herself 
"plttn,"  I  bsTe  fbnnd  the  same  want  of  training,  and 
Toy  often  great  Sisreg^ard  to  economy.  And  a  kitchen- 
ttid,  tndned  imder  a  cook,  always  expects  to  rise  to 
mt  t  kitehen-maid  herself^  although  the  cooking  may 
be  nliSUe  that  she  is  required  to  do,  there  is  no  real 
Aeed  ior  tU  exka  expense. 

I  im  WW  ij;  besides  recipes,  the  School  would  publish 
dxrectKHM  aid  tablea  df  work,  also  rales  of  domestic 
jeoDooy,  the  work  would  be  a  moat  valnable  one.  I 
mow  lor  a  &ct  that  &n  experienced  cook,  engaged  for  a 
^^  tae  to  go  to  the  country  in  summer,  used  eggs 
l^the  docen,  and  threw  all  the  whites  of  the  eggs  into 

1  ftve  a  cook  £22  wages  and  a  kitchenmaid,  and  all 
t^  tioeihe  was  in  my  service  she  never  had  a  properly 
^saed  pot  or  pan,  kitchen-knife,  or  spoon,  yet  her 
cootiog  was  above  the  average. 

I  do  sot  think  servants  are  any  worse  than  they 
?>ed  to  be  long  ago,  but  mistresses  now-a-days  think 
It  dmptorv  to  look  after  the  details  of  servant's  work, 
ttdariLaa  I  myself  s^  am,  painfully  ignorant  of  de- 
^  Having  naturally  a  very  quick  taste,  I  know 
<pite  wfU  if  a  dish  is  properly  cooked  when  it  comes 
k>  Uldej  but  I  could  no  more  msh  a  dinner  for  several 
pflrti  than  I  could  read  Sanscrit.  ^  And  my  daughters 
«ve  carried  off  prises  in  mathematics  and  BibHcaf  criti- 
^  in  the  Professors*  Glasses  for  the  Higher  Education 
of  Women,  but  no  Ftofessor  comes  here  to  teach  the 
pledge  which  they  will  require  every  day  of  their 
'^  whether  married  or  single,  viz.,  to  order  their 
cvn  dinner.— I  am,  &c, 

K  A.  W. 


OEHEBAL    HOIES. 


In  detain  Peacock's  remarks  in  the  discussion 
«t  waak,  on  Captain  Pim*s  paper  on  the  '*  Mercantile 
{•M  of  Great  Britain,"  reference  was  made  to  the  Ann  of 
^wa.  Maadaley.    The  name  should  have  been  Handahiy. 

bDr.  Haiin*8  paper  on  *<  The  Kb&cs  of  Katal," 
^i^M  m  last  weekS/eMmo^  the  following  ooReotion 
i^ki  aadsk  lor  •*  Foyna"  read «« Fymu" 


Pnblic  Instrnotion  at  Turin.— Daring  the  soholastio' 
year  1873-74,  the  number  of  boys  at  the  primary  sohoob  of 
Turin  was  6,826,  of  which  6,277  attended  the  schools  in  ^e 
town,  whilst  1,049  belonged  to  those  of  the  suburbs.  Of  the 
fonner  number  3,902  presented  themselves  for  examination, 
and  of  these  2,408  were  promoted  into  higher  dasses.  There 
is  also  a  singing  school  supported  by  the  munidpality,  and 
attended  by  the  pupils  from  the  primary  schools.  The  normal 
schools  are  attended  by  68  pupils ;  the  higher  olassss  of 
singing  by  68,  whilst  the  pnpOs  of  the  classes  are  994,  in  all 
1^  pupils.  With  regard  to  the  girls'  schools,  the  pupils 
during  1873-74  were  6,387  in  number,  of  which  6,287  attended 
the  schools  in  the  town,  and  1,100  in  those  of  the  suburbs; 
4,024  went  up  for  examination,  of  whioh  number  2,443  were 
promoted.  The  cost  of  these  schools  to  the  municipality  last 
year  was  367,000  francs,  whilst  in  1846  the  amount  devoted 
to  public  instruction  was  only  46,000  francs. 

Whitworth  BzhiMtions.— Sir  Joseph  Whitworth. 
wishing  te  encourage  young  men  having  a  mechanical 
instinct,  and  who  are  already  possessed  of  some  degree  of 
manual  dexterity  in  the  use  of  tools,  proposes  to  found 
in  connexion  with  Owens  College,  Manchester,  King^s 
College,  London,  and  University  College,  London,  a  oertaia 
number  of  Whitworth  Exhibitions,  in  order  to  fit  theo» 
better  to  beoome  candidates  for  the  Whitworth  Scholar- 
ships. The  competition  for  these  exhibitions  is  to  be  as 
follows :— 1.  Candidates  must  not  be  leas  than  16  nor  more 
than  18  years  of  age  at  the  date  of  the  examination.  2. 
Candidatee  will  be  required  to  produce  a  satisfactory 
testimonial  of  character,  and  to  pass  a  preliminary  qualify- 
ing examination  in  English  dictation  and  composition^ 
arithmetic  as  far  as  decimab,  end  the  elements  of  mecha- 
nical drawing,  at  conunencement  of  the  academical  year  of 
eachooUcge.  3.  Having  passed  the  qualifying  examination, 
candidates  will  be  required  to  undergo  a  practical  examina- 
tion in  the  use  of  tools,  to  be  held  at  each  college  or  else- 
where. This  examination  is  to  include  at  least  two  of  the 
following  handicrafts— filing  and  fitting,  turning,  smith's 
work^  pattern  making,  and  moulding.  4.  The  selection  of 
candidates  will  bs  determined  by  the  marks  nined  in  the 
examinations.  6.  The  successful  oompetitors  for  the  exhibi- 
tioas  wUl  be  entitled  to  receive,  during  the  two  veers  nsxt 
following  the  examination,  instruction  in  all  such  sutgeeta 
(being  ]^  of  the  course  of  each  college^  as  shall  better 


freehand  drawing.  Provided  always  that  the  right  to 
enjoy  the  exhibition  for  the  second  year  shall  be  oontiiigent 
on  the  exhibitioner's  success  in  the  college  examinattons 
held  at  the  end  of  the  first  year.  Sir  Joseph  Whitworth 
will  pay  each  college  annually  for  four  years,  as  a  trial  of 
the  succeee  of  his  proposal,  the  sum  of  £100  for  or  towards^ 
at  the  option  of  each  ooUege,  the  academical  expenses  of  the 
exhibiti^ers. 


Thomas  Love  Peacock,  the  chief  examiner  of 
politioal  correspondence  to  the  East  Indian  Company,  was 
the  means  of  introducing  the  first  steam-boats  into  India, 
which  were  ussd  on  the  River  Euphrates.  He  wrote  many 
works  remarkable  for  their  wit  and  philosophical  satire, 
which  have  just  been  ooUected  together  and  published  with 
a  preface  by  Lord  Houghton. 

The  Arondel  Society  has  recently  issued  a 
work  illustrating  the  times  and  specimens  of  old  lace  ex- 
hibited at  the  laU  Intematioiial  ExhibitioD.  The  illustra- 
tions are  the  sise  of  the  originals,  producsd  in  permanent 
photography,  and  enable  manufacturers  snd  others  interestsd 
to  derive  from  them  the  full  suggestions  whioh  the  originala 
would  give. 

The  description  of  the  fireman's  respirator,  given 
in  last  week's  Journal^  eame  not  from  Dr.  Tyndall,  but  from 
hiaassistsnt,  Mr.  CottrsU,  who  hss  bssn  recently  engaged 
in  improving  these  rsspirators. 


aso 
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PEOCEEDIirGS  OF  THE  SOCIETY, 

Ordixaby  Meetings. 
Wedneadaj  Eveninga,  at  8  o^clock.    The  foUow- 
ing  arrangeineijts  have  been  made : — 

Fkb,  10,— **Tli#  Sandblast  and  ite  Adftptation  to 
Industrial  Piirpofles/ '  by  Wm,  Newton,  Esq. 

Feb,  17. — **  Description  of  M.  Kurt  net 'a  hew  MnflfofQ 
tnstnimeiit,  the  Pyro phone,"  hy  M,  Dujiant.  Thft  in- 
tftniment  wilt  bo  exhibited. 

Feb.  24,—**  The  ijt  of  lUnatnitiaa  m  applied  to  the 
Printmg^  IVeea/'  by  Hbnrt  Black  bit  iiK,  Esq. 


AFEICAJf  SECnOF. 

Tuesday  Evenings,  nt  8  o*clock.  Tho  follow- 
ing an-angtiments  havo  boen  mrtde  i — 

Fbubuahv  9.-*"  Rcmarka  on  the  g^neml  deecription 
<jf  the  Tmde  on  th<i  West  Cojist  of  Africa;'  by  Wm. 
BAm^fOTOK,  Esq.,  F.R.G.8-,  late  of  the  Bight  of  Biafnu. 

FHiuiTyAiiT  2S*— **The  Social  and  Donieatic  Skvory 
of  Wefliem  Africa^  and  it«  InQtjfDce  upon  ConttQ^rttal 
Progress,*'  by  Tho^ah  J,  HuTPiriNsoyi  F.E^U.S.,  F.8.A-, 
lato  her  Mftjeaty's  Consul  at  Ciilko, 

M AJLCM  9.—''  Livin^tone*i  DifieoTerias  in  Conneotion 
with  the  Resources  of  East  Africa,"  by  tl^  Eev,  Eon  ace 
Waxl^k, 

IimiAir  SEctiOK* 

Friday  Evrujlags,  at  8  o'clock.  Tbe  foUo^vmg 
AmingezuEoitfl  have  been  made : — ^ 

FEiiWfART  12*— "The  Possibility  of  Admpting  the 
Roman  Alphabet  for  th'?!  TjiiTii^ingea  of  India,,  "^  by 
FREnEHicK  DiLhw,  Esq.  Sir  Charles  TrevHlyan,  Bart., 
K.C.B^  >ill  presido. 

Chemioal  Sectiok. 

Pridaj  Evenings,  at  8  o'dook.^The  following 
arraugement-s  hwve  been  Kiade : — 

FBBKi^rAnv  10.— "Air  and  Ventilation/'  by  W»  K- 
Hahtlky,  Esq.,  P.C.B. 

Mamh  12.^^"  Eiver  Pollution,  -with  Special  ReferenDe 
to  the  Work  of  the  kite  Commiaaioo/'  by  T,  E.  Thokpe, 
Esq,  BSc, 

Ai*m^  16.—**  Hecenl  Advances  in  Photogfrttphic 
Science/*  by  J.  SriLLOt,  Esq,j  Pi^esident  of  the  Plieto- 
gnphic  Society. 

CAjrroB  LKCTtrnEg, 

The  Second  Conise  of  Cimtor  Lecturc?s  ia  by 
the  Rev.  Arthur  Eigo,  M.A.,  on  '*The  Material, 
Construcftion,  Fonn,  and  Principles  of  Tools  and 
Contrivaiices  used  in  Handicraft." 

'    LBCTirits  I.^MoKi>AV,  8th  February,  1875. 

Tooli  used  in  very  Early  TimpA,  oridenc^  in  pre" 
hiitoric  Impleroent*,  aa  wpH  a^in  Hculptttn*  and  Drawing" 
of  ancient  date;  nlao  Toola  nsed  In  Recent  Times 
amongst  (so-caUed)  narage  laces. 

LacTuaa  II.— MoisnAT,  Urn  FEantAaY,  1875. 
I  tad  MttUeti. 


»4 


Planet,  Knivi%  Bheais,  Saws.  I 

Lxoruaa  VL— Mondat/ISth  ItAWtt,  l^-^ 
Saws  and  Bove-tailiiig  Tt>ok^ 

Tickets  for  this  cour^o  are  i*8ued  with  t 
Journal. 

Meniheri  are  privileged  to  introduce  *ico  Ui 
to  each  of  the  Orduaary  and  Sectiotul  Mjeefthtf 
the  Society,  and  one  friend  to  each  Cantor  Li« 

MEETIKaS    FOB    TH£    EHSUHTQ    WIB^ 
Must.  -.JOCIETT  OF  ARTS.  JobB-»tr^ot>  Adi-tphi,  W.C^t 


Helical,  1 L  Th  u^dot'vtreet,  W. , «  p  M. 
Loddijn  iDftitiiticm,  Fimillimir-rtrrQA,  ll-C.,iaAi 

i&^yr  Frtrier,  "  Futunicxu  fd  th^  Bttm.**   iLl^ 
Sonniul  Bcicti(?c  ABooQiatloa,  1,  A.d«D-«ti^<  Adtif^ 

B  p .m .    H.N.  Moeler,  "  ^^  PtmJ*lifiio„{  .if  t^ 
Birlibei.k  ScildI iflcflodftr.  ^ii£.hiuQ])L4irj<timld!ijM^ 

B  p  m.    Mr.  Hnbald  O.  yUdden,  ''Ooal  In  lla  M 

to  tbf  Art*  ami  i^iifii«>3^^' 
T^JKit,  ...SOCIETY  OF  AETS  Jolm-*tr«t,  A*]rlfhi.  W.C 

(Afiieitn  E^rotinn  )  Mr  Wilii*m  BilrtD|rtfni. '^  Al 

i>(*fiription  of  Ihf^  Ttmie  ofi  thm  W«t  (>w£af  J 
Boyui  Iiwtitutioa,  Albf<>mAfl&4ef<i^rth  W,  A  pm. 

R*r  r.anke«t*:i,  on '*'nieP«iig»«oftl>je  '  '" 


Ciril  ExLgiueir*,  3&.  @r«it  G^oniiHktont,  ^ 
S.W.,  8  p,m,     Di»nw«iaa  mi  Froi,  T 
*■  On  tlin  fhijHn  of  Ui*  C'h*>*il  ll*Mlt  •* 

PhotogriLphJc^,  'J,  OaDddic>ftrw^  W.,  I  p.a 

AntlitorMlfipnoul  Tnstittite.  4^  8t.4M9f^>. 
Eeir,  Wentwr»H!i  Wfli])^«r.    **Thp  IbMqtue* 
Ao  EiuiTiilimtioR  of  *  Paip^  liy  Mr   H 
F  R  5  p  *m  *  The  N^iribem  Umn^  att^t 
tnttnitjhtlu  i;«^iiir,  S*'pL,   ti^l/* 

Wfii*.  ...SOCIEIT  OF  ARTSp  Jntu-j^tir^t,  JL ^ 

Wro.  Newtook  E(»>i  *  "  The  Ssndhlut tm f 
to  ZadoiMAl  PUtpMH." 
O«eloffi»l,  Bwlinftoo  Hoiik,  W..  S  ?  b>    . 
Davf ei,  "  Tlte  FhoBphciritQ  Dip^Knita  nf  Jfd 
S.  Mr.  Booli^  FtoniTjgtoii,  *•  uti  rn-'  Jye^mi 
ne^hbosrhwid  of  Cwtltrtin.   DttbtiibiKjf 

V.  Bojd    Bawkins,    **0a    thfl  " 

Windj  Knoll." 
Gmphic.  iToiver^ty  C«U(!«r^,  W.C.,  I*  p^fl 
B#7ftl  Litenrr  Ftmd,  10,  JobuHiMi 

Spin. 

ArcEtiv-Iogioil  Arood^arn,  as.  Sari 

TtitfltS,.^  Hofsl,  Burlingtcm  Hcti»^.  W  ,  8|  p  m. 
Aiiti(]iiim(s,  Bcirliogloit  H<M»e.  W,,  ^pA 

ZeriH,'*  Modem  Fre»'i  Art/* 
Bc^al  IziftitRtioii,  Albcns&rleH'ctnFt.  W., 

TjTMlftU,  *'  On  aiibJMU  eomwoM  Vith  1 

mvcntcmi*  Ififftitwte,  4,  t^U  MKrtiii'»-|il>ar, 

Muthf^matiMa.  sa.  Alb«n*rlfr*tiwt,  W  , » 

PltI...*..,BOClETT  OF  Afiia,  J*a>n-*lwet,  Ad*i|»ls 

tlnr^iftn  Rit-tifm)    Mr.  f^^^erlrfc  ttrv,  " 

(if  Adjiptini^  tho  BoiBUi  AJ^^MmI  te  fk« 

Bcml  iTnitMSemce  Ikitttxrrfois, 
Oetit.-OolaocJ  Arthur  Le^hy, 


!|^l 


Bi](yia  InAtitutioB,  Alhf^ulr^t^^.  W^  &  p  %  I 


Hasimexi  and  Mallets  (continned), 

LiKmjuK  IT.— M<w»AT,  iBT  MAara,  lS7o. 
Plokij  Axes,  Adjsea,  Ohisela. 


JimJor  HdlfMoidifea]  ewiXv,  Wa,  Vw 
Mr.  Y.  HuUer.  *'  EogliiJi  OtUp*  H>i~.»         j, 

AfllzQOtinii?*],  Biu-Unftaii  HuUfe,  W.,  3  pA^^  ^ 
Mwtiitr  ■ 

anekftt  Chib,  TTnivw^  OJlepv,  W-C ,  S  p  «► 

titez&ry  uid  AHittfiiA.  7,  Q«nNK>«tMv^  W  a^ 
Civil  aad  Heduukal  Eunti^ctfl*  Wmi^j^  f,  W< 

CttamboB,  feW.    Mk.  J.  0,  MMTiMrn,  '*  tl» 

laaeCHftciiD  ICiLtwtliJM  flwriirii  n  " 

T.  Woed,  UB  "The  tinnimftr  i4  t^»l>«IlJ•l 
kh^  otl»f  Aeflnli*  of  tfae  <toTir«oi«l 


Eph^ms.'* 


Lt't'pvk,  ir  J 
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ae  for  tbe  AlknJi  Examinatioo  is 
y,  sad  ettn  h^  bad  upon  application  to 
r  of  tlie  Society  of  Arts,  Jolm-«treet, 


k  lecture  of  the  course  of  Cftntor  Lectures 
>l,  ita  Action  and  ita  TJsc»/*  by  Benja- 

mi  Moudtfcy,    February   1st,   18 To,    as 

" i«yMw.    M'^ntai  phefimmna  induced  b^  ita  tw<f* 

Iflloie  of  my  I^t  lecture  I  touched  on  tho 
ldI  upon  tb^  colloid&l  struoturea  of  tbe 
J  that  it  LB  imposfliblo  for  theao  itnict^r^ 
iJrinoftttion  qndei-  its  continued  action.     T 
liva  itm  moments  louger  on  tbi«  a  abject. 
I  itiob  mkfStix:  mofftf  at  first,  &om  ^Icouol,  are 
nnooi    in    the    animal    body    which    tho 
»  odl  Hm  tntmbfAuefi,    The  membran€«  ilto 
i  *irti]t«i,  and  evety  organ  is  ouTdoped   an 
1W  ikio  U  a.  fn^mhranouB  envelope ;  tbrouj^h 
'  '   of  th«  alimentary  iurfac^?,   froni  the   lipa 
wk  thi<QiQgh  the  brDuchial  puasagca  to  their 
iftdaliilfiiA,  extends  tb^  mucoua  membronf^ ; 
itan,  tlio  Ht^,  the  kidltejB,  aro  folded  in 
^l&0!rbctn«a  which  you  eau    ittip  easily  from 
I  Ukke  &  portion  of  bono  you  ynW  fiod 
from  it  a  membranous  sbeAth   or 
r&ii  op€ii  and  examine  a  joint^you  will  find 
I  lod  the  tocket  lined  with  memhmne. 
Ol  th#  inte«tin<efl  are  enreloped  in   fine 
**  '    nritmtMm^      AU    the  moscles    jire 

ranfef  Rud  the  fa*ciculi  or  bundka 

tijsi*  eI  EDoicitii  have  their  membraneoa  ebeaUiiiig'. 
■"  *~  t  tad  ipmal  eoid  axe  envdoped  in  these 
\  \  «M  UiafatI  to  themselves,  a  pore  Tjieculaf 
\  iwtwork  of  blood  vessels ;  another,  &  thin 
top';  a  tbird,  a  fliroiig  fibrous  structure. 
1  iit  H  mcmbfan^  of  colloidal  bumoufs  and 
\nA  ef  uotbiujj  else.  To  complete  the  con- 
■^  >  Rfanttfr  itfucturet  ol  the  Tital  organs  are 

IWlhodd  -tliKtthismemlnnmoui 

\MV^  U*  >  ily  mebhanioil.    The 

\  fteooru*!*^  tu  wurir  Tie^^  are  mpported 

'  (A  yocitbfl  by  Ih^K  mcmbrauooi  aheaths  and 


pouches  and  coToringa,  I>ottbtleflB  this  is  a  portioa  of 
their  uflefiUness,  for  in  fact  they  do  hold  aU  tbt  fitructurea 
together  iu  the  most  perfect  order.  But  this  iii  ouly  a 
small  part  of  their  duties.  The  membranes  ate  the 
filters  of  the  body*  Iu  their  absence  thoro  conld  be  no 
building  of  structure,  no  solidification  of  tissue,  no 
orgauic  mechanism.  Passive  themaelTea,  thoy  nerar- 
theless  separate  all  tttructutes  into  their  reapoctivo  posi- 
tions and  Bdaptalions. 

The  animnd  receives  from  the  vegetable  world  and 
from  the  earth  the  food  and  drink  it  requires  for  itssuste^ 
nance  an d  m o Uon .  1 1  reeoives colloidal  food  for  itfl muscles  \ 
combustible  food  for  ita  motion  ;  water  for  the  solntion 
of  its  various  parts ;  salts  for  constructive  and  other  . 
physical  purposes.  Tboy  have  all  to  be  arranged  in  the 
boiJy,  and  they  are  arranged  by  means  of  the  mem- 
branous enTelopes*  Through  these  menibraneB  uotbiQg.J 
can  jKLSB  that  is  not  for  the  time  iu  a  stato  of  aqueout 
solution  like  water  or  soluble  salts.  Water  paisefl 
freely  through  them,  salts  pass  freely  througb  tbem,  bul 
the  cousirnctii^o  matter  of  the  active  parts  that  is 
colloidal  do«i  not  pass ;  it  ia  retained  in  them  until  it  is 
chemically  decomposed  into  the  soluble  type  of  matter. 
When  wo  take  for  our  food  a  portion  of  animal  ilcsh,  ifc 
is  first  resolved  in  digestion  into  a  soluble  fluid  before  it 
can  be  absurbed ;  in  the  blood  it  is  resolved  into  tbo 
ftmd  colloidal  condition ;  iu  the  solids  it  is  laid  down 
within  the  membranes  into  new  atructure,  and  when  it 
has  played  its  part  it  Is  dig^ted  again,  if  I  may  so  say, 
into  a  crystalloidal  soluble  subataace  ready  to  be  earned 
away  and  replaced  by  addition  of  new  matter^  tb«n  it  is  \ 
dialysed  or  passed  through  tbo  membranes  into  tbe 
blood,  and  is  disposed  of  in  the  excretions* 

See  then  what  au  all- important  part  these  membranous 
structures  play  in  the  animal  life.  Upon  their  integrity 
ail  the  silent  work  of  the  building  up  of  the  body  de- 
pends. If  tbeae  membranes  are  rendered  too  porous, 
and  let  out  the  colloidal  fluids  of  the  blood— the  albnmen 
for  example— the  body  so  drcuuistanced  dies ;  dies  as 
if  it  were  slowly  bled  to  death.  If,  on  the  contrar>% 
thoy  become  condensed  or  thickened,  m  loaded  with 
fo«?ign  material,  then  they  fuil  to  allow  the  natural 
fluids  to  pass  through  them.  Thejj  fail  to  dialyse,  and 
the  result  is  either  an  aecumulation  of  the  fluid  in 
a  closed  cavity,  or  contraction  of  the  substance  enclosed 
within  the  membrane,  or  a  dr>TieBB  of  membmne  in  sur- 
faces that  ought  to  be  freely  lubricated  and  kept  apart. 
In  old  age  we  see  the  effects  of  modification  of  mem- 
bran©  naturally  indocod ;  we  see  the  fixed  joint,  the 
flhruoken  and  feeble  mosde,  the  dimmed  tye,  the  deaf 
ear,  the  enfeebled  nervous  function. 

It  may  possibly  seem  to  some  of  you  at  first  sight  that 
I  am  leading  away  from  the  subject  of  the  secondary 
action  of  alcohol.  Not  so.  I  am  kading  directly  to  it. 
Upon  all  these  membranous  structures  alcohol  exerts  a 
dir^^ct  peiT'erting  power  of  action.  It  produces  in  them^  j 
a  thickening,  a  shrinking,  and  an  inactivity  that  reduce*  ' 
their  f unc  tional  po w er.  That  they  may  work  rapidly  and 
eqnidly  they  require  to  be  at  all  times  charged  witb  water 
to  saturation.  If  into  contact  with  them  any  agent  is 
brouFTht  thEit  deprives  thtm  of  water,  then  is  their  work 
interfered  with ;  they  ceaae  to  separate  the  saline  con- 
stituents properly,  and  if  the  evil  that  is  thiis  started  bo 
allowed  to  continue,  they  contract  upon  their  contained 
matter  in  whatever  o^an  it  may  be  situated,  and  con- 
dense it,  *    1    1.  1 

In  brief,  under  the  prolonged  influence  of  aloohol 
those  changes  which  take  placo  from  it  in  the  blood  cor-  J 
puscles^  and  wHt^h  have  already  been  described,  extend 
to  the  oth.:r  organic  psrta,  involving  them  in  strttotural 
deteriorations^  which  are  always  daugerona,  and  are 
often  ultimately  fataL  ■ 

PnKLlMl^fART  IrFECTS  ON  VltAt*  FuNcnoNl, 

1  remarked  in  mv  last  lecture  that  the  slow  or  chronic 
effects  of  alcoholic 'drink  upon  the  body  was  to  mduco  a 
aeries  of  itagts  analogous  in  all  respects,  except  m  period 
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of  dim^tm,  to  the  pfoo«ai  ol  acuta  ftoiaamiig  by  the 
same  agent.  In  the  fir§t  pfolon^ed  itago  there  ^seeoi 
phuaomen&  oi"  disciftfl©  wbi<4  «ra  ita  eharucteriitic  of  the 
afenej  wheii  it  ii  knowB  as  tisef  ato  OeceptiTe  when  the 
ag*Ticy  fi  not  imowQ, 

Tha  tiltimste  ohangei  that  follow  the  nsd  of  alcohol  hf 
tlioie  who  indulge  in  it,  in  what  is  too  often  constdeied 
a  tetap«f»te  d^gre^r  are  aotiial  local  changes  witkin  one 
or  other  of  thi3  vital  ot-js^iiB,  Btit  hefbre  such  actual  de- 
(momtlofL  obiainfl  there  ars  oiuaUj  olhor  phpnomena 
traniitoTy  in  cluieeter  yet  unftquivocal,  I  pointed  out 
oertain  of  these  in  the  loit  lecture^  but  I  did  not  spetiiy 
ibem  all. 

In  addition  to  that  irritation  of  miud  and  auffering 
•'  of  wounds  without  u&oae/'  to  whioh  I  then  drew 
ftttention,  an  extreme  «imotioiial  derangement  is 
cAiO  prodticPiL  The  afflicted  man — and  I  feai-  I 
ttml  nay  woman  hIboi  fur  women  are  iemetimea 
£ifflicted  —  the  aMictcd  man  under  this  primary 
prolcmged  inlluoDCG  of  alcohol  becomei  hottoub  and 
excitable,  rendy  at  any  moment  to  ay  or  to  latigh, 
without  Tftlid  reae^ns  for  silher  aet  The  emotional 
centres  are  alternately  raised  and  depr«ased  in  function 
by  the  poisonj  but  after  a  time  the  depression  OTercomes 
the  i^hilaratioui  and  the  tmpulse  la  to  a  maudlna  senti* 
mentality  extending  oven  to  tears*  The  slightest 
anxieties  are  then  exaggerated,  and  there  is  experienced 
at  the  same  time  an  indecision  and  deficiency  of  self' 
oonfidenoa  which  is  doubly  perpUxing,  Wh^m  an  m%  U 
dona,  when  a  letter,  for  matance,  or  other  piece  of 
buBineBS  has  been  finished  and  despatched,  rni  uneasy 
feeling  of  distrust  ia  felt  thjit  perhaps  »ome  mistake  has 
been  made,  whioh  distrust  passes  mpidly  into  iv  acnti- 
ment  that  the  thinff  cannot  bs  helped ;  tt  is  bad  luck, 
but  il  fnuflt  tttke  its  chance.  In  various  other  direoltona 
this  distrust  shows  itself,  and  the  worst  of  all  is^  that 
tke  very  doubt  prompts  the  desire  for  another  applica* 
tioa  for  relief  to  the  evil  that  is  the  cause  of  thj*  burtboa, 
A  amaU  dram  more  of  the  Htimulani,  net  an  overpower* 
ing  draught  that  will  cauae  quick  and  sure  ineensibiHty, 
but  just  a  mouthi^l,  that  is  thy  remedy,  and  that  is  ib» 
certain  promoter  of  the  eorrow. 

We  know  now,  as  mtely  as  if  we  ooold  boo  within  the 
body,  what  is  the  coadition  of  the  organs  of  thopereoii 
afflicted  in  the  maunL*r  thui  defined.  We  are 
conscious  that  tho  vessBle  of  the  brain,  of  the  langi,  of 
the  livei%  of  the  kidney  a,  cf  the  atomiich  are  paralyiod^ 
and  are  injected  to  full  diatentian  with  blood.  Home  of 
these  parts  have  actually  been  seen  under  this  nt&Ui,  and 
the  fiict  of  the  red  injected  comditiou  directly  dcTnon- 
strated. 

AiCfonoLio   Dtsfijt^ta. 

Of  ^'all  the  systems  of  organ  a  that  suffer  under  this 
•mtuined  exdtement  and  pnTnlyajfl,  two  are  injured 
roottt  determlnately,  liz^,  the  digestive  and  the  nervous. 
Th©  itomachf  unable  to  produce  in  proper  quantity  the 
natural  digestive  fluid,  and  also  unable  to  absorb  the 
food  whieb  it  ma^  imperfectly  digest,  is  m  constant 
anxiety  and  irritation.  It  is  oppressed  with  the  sense 
of  natjiMij  it  is  oppresapd  withtho  sense  of  emptiness  and 
|iro«tiation ;  it  is  oppresflcd  with  a  acnse  of  distention ; 
it  is  oppressed  with  a  loathing  for  food  ;  and  it  is  teased 
with  a  craving-  for  more  drink.  Thus  there  ia  engen- 
dered a  permanent  disorder  whichT  for  poIiteneHa  fiake, 
is  oaUfld  dyapopaia,  and  for  which  di^rent  i?eroed!ea 
are  often  sought  but  never  found.  Antibilic^us  pilla 
—whatever  they  may  mean -- 8e»dlit2  powders,  effer< 
vesoing  waters,  and  all  that  pharraacopteia  of  aids  to 
further  indigestion,  in  which  the  afflicted  who  nurse  their 
own  diseases  so  liberally  and  innocently  indulge,  arc  tri^d 
in  vain.  1  do  not  strain  a  sellable  when  I  stat©  that  the 
worst  ferm*  of  confirmed  indigestion  originate  in  the 
practica  that  is  here  explained.  By  this  practice  all  the 
f unctions  rtre  vitiated,  the  skin  at  one  moment  u  flushed 
and  perspiring,  at  the  next  is  pale,  cold,  and  clammy, 
and  overy  other  secreting  stmcttire  is  equally  dis* 
composed. 


NsSVOUa    DxHAKG^ESflSt 


i^i 


The  nervoni  BtraetniiGB  JbUow  tlw  ebioach  m  U 
ofderangementioritmaybepraeedett  WohiiYeB 
traced  out  with  suflicient  care  the  cenditiotia  ofl 
centres  of  the  organic  chain  of  nerrai,  but  wc  know  tibil 
they  ere  reduced  in  power  ,  and,  in  regird  \fi  IbM 
higher  and  reasoning  centres,  the  bmn  and  tia  tditl 
ai£ary  parts,  the  spinal  cord  and  volontary  ii«fv«i^^ 
are  aware  thai  they  are  supplied  with  blood  tIriTHMn 
vessels  weakened,  and  in  a  condition  cither  of  ttodai  Ih 
sion  or  undue  relaxation.  Moreover,  the  dflliorit  nM 
branea  which  envelope  and  immediately  ittriMiilH 
nervous  cords  are  acted  ufxm  more  readily  by  tbstljw 
than  the  coarser  membranous  textures  oJ  utbt:r  patti.M| 
thua  a  combined  arninffcmeot  of  tvils  affects  the  Beci 
matter.  The  perverted  condition  of  the  n«r*oui  em 
gjvee  rise  to  many  striking  phenomfnaf  eiteadiiif  I 
them  to  the  nervous  eorda  and  to  the  orgitns  ofiB 
The  Irregular  supply  of  blood  to  the  retina  c 
porary  dLsturbancos  of  viatoo,  with  appaaianfits  \ 
the  oyea  of  those  specks  and  small  round«)d  aBtai4 
parent  discs,  which  are  called  by  the  loamed  i 
votitanUM^  From  the  imperfect  tension  of  tbf-  *it«riij 
the  blood  which  mshea  througli  caiiies  dilnUtiaa  4 
them,  and  in  the  bony  canals  of  the  skuB  an  ™pi 
ment  is  made  upon  the  bony  structure,  Vilwt 
which  extend  to  lio  neighbouring  organs  of  hea4ifl|  i 
thus  produced,  giving  rise  to  Boonda  of  a  mumva^ 
ringing,  or  hummini^  ohazacter,  according  to  tlw  b 
fi  rati  on  of  the  arterial  tension. 

The  pervetted  condition  of  the  meo^bnuiAai  ( 
of  the  nerves  gives  riae  to  pressure  within  the  I 
the  nerve,  and  to  pain  a«  a  consequence.  To  f 
thus  excited  the  term  neuralgia  is  commonly  J ^, 
tic  ;  or  if  the  large  n^trve  running  down  the  tb^l  I 
seat  of  the  pain,  "  sciatica/*  Sometimes  tVii*  i 
developed  as  a  tooth-ache.  It  is  pain  in  i 
inatance,  commencing  at  iome  point  wbert 
enclosed  in  a  bony  cavity,  or  where  preiBarb  i*  *M^ 
excited,  as  at  the  lower  jaw  bone,  neat  tha  f***^i^ 
the  chin,  or  at  the  openipg  in  &ont  of  the  l"^^®r  P**™! 
ear,  or  at  tlie  opening  over  the  eye-baU,  in  the  tttai 
bona* 

Alpa>H0UO  IjfaOKIflA   OIL  SLKEFLBSi^IISS, 

Lastly  on  this  head,  the  perverted  state  d  tho  f^ 
of  the  brain  itaelf,  the  unnatufal  tension  to  whwh  Mj 
j  arc  subjected  from  the  strcike  of  the  heart,  whiA  W3 
are  so  incompetent  to  resist,  seta  up  in  the  **^**jj 
ling,  and  of  all  I  have  yet  named  most  le^eMPl 
nomenon,  I  mean  iTunjmHiOy  inability  t« 
natural  steep.  There  ia  a  Iheorr  held  by  POOl  1 
leasts  thnt  sleep  ta  indutcd  by  tne  natural  CBT' 
of  tht  minute  veftsela  of  thE>  brain,  and  by  the*-™  — 
through  that  contraction,  of  the  blood  from  thfl  hratS^ 
am.  inyaeLf  inclined,  for  reasoni  I  needaoi  waitlsifi^ 
now,  to  consider  this  theory  incon-eot ;  but  it  i*  i 
theless  true  that  during  nstural  alec  p  tbe  broift  ia  ■ 
ing  a  rodnced  supply  of  blood ;  that  when  Uia  t*sd 
filled  witb  blood  without  extreme  distenaioQt  tht  ] 
remains  awake,  and  that  when  the  vetssala  m  < 
and  over  distended ,  there  ia  indoeed  an  in* 
which  is  not  natural  alcep,  but  whieb  ptltaltei  < 
nature  of  apoplexy.  This  sleep  ia  att«ttded  withUrilfV 
embaxraaied  breathing,  blowing  expLrationis,  doif  f"^ 
ing  inspirations,  and  uneasy  movemen^  of  ths  r 
with  even  convulsive  motion,  and  fmm  ti  t^i  sp 
sleeper  wakes  unrcfreabed  and  unraadj  for  the  1 
of  tbe  da^.  Tbs  effect  of  Alcohol  thcA  on  the  ^ 
to  main  tarn  the  relaxation  of  vesaela,  to  ho^  th»l 
charged  with  blood,  and  so  to  bold  back  t^  tutaml 
pose.  Under  Buoh  form  of  divetgnnos  from  ***•  ^^ 
life,  the  sleepless  man  lies  sfcmg^ing  wiUi  uniW| 
ujacoonecited  trains  of  thonght^^Mo  tiisi  tc  i 
by  suppreasing  witb  a  graal  effort  all  tjiiopugli ' 
instant  wakoi  again.  At  last  the  more  ha  trt 
ha  aucceeda,  unUl  thd  inomiiig  dawni.    By  ( 
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Ifne  Ite  liiir^fhit  kept  hia  cmbni  yenels  disabled 
ind  ktt  heut  in  wild  mireit  bariiig  become  eliminated^ 
buMlfrw,aiidthecoTetedileepfoIl(>WB.  Or  perhaps 
vtuied  of  wiitinff  for  the  nonnal  results,  he  rises,  and 
vith  an  adiiitionaT  dose  of  the  great  disturber,  or  with 
RHM  other  tempting  narootio  drag  of  kindred  nature, 
nek  ai  cUonJ,  ne  so  intensifies  the  Tascnlar  paralysis  as 
to  pfamge  hifflsalf  into  the  obHTion  of  oonffestion,  with 
tkie  tktandant  STOplectic  phenomena,  whidi  he  himself 
hent  not,  bat  which,  to  those  who  do  hear,  are  alarm- 
iiif  in  what  tiiej  fbrbode,  when  their  fall  meaning  is 
tppf«aatod.  Ccmnected  with  tins  sleep  there  is  engen- 
doed  in  rane  pmons  a  form  of  trae  epilepsy,  which  all 
fte  ikin  of  physic  is  hopeless  to  core,  ontii  tne  cause  is 
iBTctled  sad  remoYed. 

And  now  I  think  I  hare  said  everything  that  I  haye 
tins  tony  respecting  the  general  phenomena  incident 
to  tbb  prilDSiT  stage  of  slow  alcoholic  intoxication  in 
thM  vko  in  the  world's  eye,  as  well  as  in  their  own, 
ne  tnpente  indiyiduals—^ndividuals  who  enjoy  the 
eboief  ftmgs  of  this  lifb  heartily ;  who  onderstand  a 
fin  of  wine,  and  who  can  take  a  good  many  elasses— or 
ajQedmuiy  little  '*goes"  of  spirit  if  that  be  all— but  who 
««  vm  known  by  Mend  or  foe  to  be  worse  for  any- 
thias  they  take ;  who  grow  mdlow  as  an  apple  onder 
tte  wBowmg  cheer,  but  nevtir  fall,  or  lose  tneir  power 
«f  taking  teas  guarded  oompanions  safbly  home. 

OBOANie  DiTBRIOltATtOIVS. 

T3ia  eontinnsnce  of  flie  effects  of  alcohol  into  a  more 
•Avmoad  atage  leads  to  direct  disorganisation  of  vital 
tnotans.  'When  once  this  stage  has  been  reached  not 
«Bi  «gan  of  the  body  escapee  She  ravage.  According 
%  flba  hnild  or  the  hereditary  oonstruction  of  the  indi- 
tM,  however,  or  according  sometimes  to  what  may  be 
gMMetd  M  a  local  accident,  some  particular  organ 
ssinea  a  ohango  which  gives  a  specific  character  to 
ia^Ma  of  the  phenoanena  that  are  afterwards  pre- 
iaM.  Wetiien  SBT  of  the  person  in  whom  such  chimge 
gBBftst  he  is  afflicted  with  such  a  particular  disease, 
}f^  the  general  sink  into  the  local  manifestation. 
*>V*nl7  local  modifloatioos  of  structures  and  parts 
waiiiManner  indooed  in  the  blood;  in  the  mmute 
iMaRifthe  moving  osgans— the  musdee ;  in  the  fixed 
2^9^  sudi  as  the  brain,  the  lunffs,  the  liver,  the 
MiwMineys.  In  the  blood  the  influence  is  exerted 
yytb^wtic  fibrine  and  upon  the  corpuscles,  in  the 
■^ttne  membranea  at  first,  and  aft^wards  on  the 
r  they  enclose ;  in  the  lungs,  on  the  elastic, 
ive  tissue,  which  is,  strictly  speaking, 

t;  in  the  heart,  on  its  muscular  elements 

«■  ■salimmi;  in  the  liver,  primarily  on  its  mem- 
naea;  h  the  kidneys,  on  their  connective  tissues  and 

SracuL  flmuuimui.  BsraBiORATioiis. 


I  of  the  body  that  perhaps  the  moet  frequently 

I  atmotoral  changee  fh>m  alcohol  is  the  liver, 

~«~jity  of  this  organ  for  holding  active  substances 

g^yllaiar  parts  is  one  of  its  marked  physiological 

■Mfaas.     In  instances  of   poisoning  by  arsenic, 

l^Msiy,  atiychnine,  and  other  poisonous  compounds, 

*teato  fte  Uver,  in  conducting  our  analysis,  as  if  it 

*».••  eeatrsl  depot  of  the  foreign  matter.    It  is, 

'  p^M^f  the  same  in  alcohol.    The  liver  of  the  con- 

1 2*>*«feohQUc  is  probably  never  free  from  the  influence 

■Jvfota;  it  is  too  often  saturated  with  it 

I  ,J"><Bwfc  of  the  alcohol  upon  the  liver  is  upon  the 

'  ■■itsiMbtMicee  or  capsular  structure  of  the  organ 

Sp^'MMh  it  aoto  to  prevent  the  proper  dialysis  and 

SfS^?^    "^^  organ  at  first  becomes  large  from 

■••■tioo  of   its  vessels,  the  surcharge  of  fiuid 

gK  wrf  the  thrckming  of  tissue.    After  a  time  there 

gf.eptiietioo  of  membrane,  and  slow  nhrinVing  of 

SWiaaas  of  the  organ  in  its  cellular  parts.    Then 

^^^1  hardened,  roug^ned  mass  is  said  to  be 

but  expressive  term.    By  the 


time,  this  change  occurs,  the  body  of  him  in  whom  it  is 
developed  is  usually  drcwsical  in  its  loweK  part%  owing 
to  the  obstruction  ofiinea  to  thfi  vetnnui^  blood  bgr  ^ 
veins,  and  his  fiEite  is  sealed. 

Now  and  then,  in  the  progress  to  this  extreme  change 
and  deterioration  of  tissue,  there  are  intermediate 
changes.  From  the  blood,  rendered  pretematuraUy  fluid 
by  the  alcohol,  there  may  transudob  through  the  invest- 
ing membrane,  plastic  matter  which  may  remain,  inter- 
fering with  natural  faction,  if  not  creating  active 
mischief.  Again,  under  an  increase  of  hHi^  substance 
in^  the  body,  the  structure  of  the  Ever  may  oe  charged 
with  fieitty  cells,  and  undergo  what  is  technically  desig- 
nated fatty  degeneration.  I  touch  with  the  lightest 
hand  upon  these  deteriorations,  and  I  omit  mai\y  others. 
My  object  is  gained  if  I  but  impress  you  with  the  serious 
nature  of  the  changes  that,  in  this  one  organ  alone, 
follow  an  excessive  use  of  alcohol. 

In  the  course  of  the  early  stages  of  deterioration  of 
function  of  the  liver  from  organic  change  of  structure, 
another  phenomenon,  leading  speedily  to  a  &tal  termi- 
nation, is  sometimes  induced.  TMs  new  malady  is  called 
diabetes,  and  consists  in  the  formation  in  enormous 
quantity  within  the  body  of  glucose  or  grape  sugar, 
which  substance  has  to  be  eliminated  W  dialysis, 
through  the  kidneys  a  fatal  eltminatioai.  The  injury 
causing  this  disease  through  the  action  of  alcohol  may 
possibly  be  traced  back  to  an  influence  upon  the 
nervous  matter ;  but  the  appearance  of  the  phenomenon 
is  coincident  with  the  derangement  of  the  liver,  and  I 
therefore  refbr  to  it  in  this  place. 

The  kidney^  in  like  manner  with  the  liver,  suffers 
deterioration  of  structure  fh>m  the  continued  influence 
of  alooholic  spirit.  Its  minute  struoture  undeigoes 
fiitty  modifications ;  its  vessels  lose  their  dne  elasticity 
and  power  of  contraction ;  or  its  membranes  permit  ta 
pass  through  them  that  colloidal  part  of  the  blood  which 
IS  known  as  albumen.  This  condition  reached,  the  body 
loses  in  power  as  if  it  were  bein^  gradually  drained 
even  of  its  blood.  For  this  colloidal  albumen  is  the 
primitively  dissolved  fluid  out  of  which  all  the  other 
tissues  are  by  dialytical  processes  to  be  elaborated.  In 
its  natural  destination  it  has  to  pass  into  and  oonstitut& 
every  colloidal  part. 

The  lungt  do  not  escape  the  evil  influence  that  foDowa 
the  persistent  useof  alcohol.  They,  indeed,probabl^sufler 
more  than  we  at  present  know  from  the  acute  evils  im- 
posed by  this  agent  The  vesselsof  the  lungs  are  easily 
relaxed  Dy  alcohol;  and  as  they,  of  all  parte,  are  mort 
exposed  to  vicissitudes  of  heAt  and  cold,  they  are 
readily  congested  when,  paralysed  by  the  spirit,  they 
are  subjected  to  the  effecte  of  a  sudden  fUl  of  atmo- 
spheric temperature.  Thus,  the  suddenly  fatal  conges- 
tions of  Inn^  which  so  readily  befall  the  confirmed 
alcohoUc  during  severe  winter  seasons. 

AxiCOBoue  PBTHisa,  om  tkb  OoiitiTMpnoir  ow 
Bbunxabos. 

There  are  yet  other  and  more  prolonged,  and  more 
certainly  fiital  mischiefr  induced  in  the  lungs  by  the 

Sersistent  resort  to  alcohol ;  and  to  one  of  these  I  would 
irect  special  attention.  It  is  that  deterioration  of  lung 
tissue  to  which,  in  tiie  year  1864, 1  gave  originally  the 
name  of  alcoholic  phthisis,  or  the  consumption  of 
drunkards.  The  fiicte  came  before  me  at  first  in  thia 
manner.  In  a  public  hospital  to  which  I  acted  as 
physician,  I  had  brought  before  me,  in  the  oourse  of 
many  years,  two  thousand  persons  wh\>  were  suffering 
from  consumption.  I  gathered  the  history  of  the  lives 
of  these,  and  of  the  reasons  why  the;^  haSl  passed  hito 
the  all  but  hopeless  malady  fh>m  which  they  suffered. 
In  my  aoialysis  of  these  histories  I  found  that  the  causes 
of  Oie  malady  altogether  were,  in  the  great  minority  of 
instances,  predisposition  fh>m  hereditary  taint;  exposure 
to  impure  air;  want;  or  certain  other  allied  causes. 
But  the  uialysis  bcin^^  conducted  rigidly,  I  discovered 
that,  when  every  individual  instance  had  been  dassifled 
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:b8  due  to  the  cauaes  stated  aboTe,  there  remained  thirty- 
'six  persons,  or  nearly  two  per  cent  who  were  excladed 
irom  them,  who  appeared  to  soffer  purely  from  the  effects 
t>f  aloohol,  and  in  whom  the  consnmption  had  been 
bronght  into  existenoe  by  the  use  of  alcohol. 

The  added  observations  of  eleren  years,  since  the 
tibove  named  &ct  was  recorded  in  the  Social  Seienee 
Heview^  as  a  new  fiict  in  the  history  of  the  disease,  have 
only  served  to  prove,  in  the  minds  of  other  men  as  well 
-as  my  own,  the  truth  of  the  record. 

The  persons  who  succumb  to  this  deterioration  of 
-structure  induced  by  alcohol,  are  not  the  exceedingly 
young,  neither  are  they  the  old.  They  are  usually  over 
twenfy-eight  and  under  fifty-five.  The  average  age  may 
be  taken  as  forty-eight.  They  are  persons  of  whom  it 
is  never  expected  that  their  death  will  be  from  con- 
sumption ;  they  are  generally  males.  They  are  probably 
considered  very  healthy ; — men  who  can  endure  anything, 
sit  up  late  at  night,  run  the  extreme  of  amusements,  and 
yet  get  through  a  large  amount  of  business.  They  sleep 
well,  eat  pretty  well,  and  drink  very  well.  They  are 
often  men  of  excellent  build  of  body,  and  of  active 
minds  and  habits.  They  are  not  a  class  of  drinkers  of 
strong  drinks,  who  sleep  long,  take  little  exercise,  and 
grow  heavy,  waxy,  pale — 

"  Slaek-heftded  men  and  tnoh  m  sleep  o'nlghts.** 

On  the  contrary  they  take  moderate  rest,  and  see  as  much 
as  they  can.  NeiUier  in  the  ordinary  sense  are  they 
drunkards ;  they  may  never  have  been  intoxicated  in 
the  whole  course  of  their  lives ;  but  tiiey  pajrtake  freely 
of  any  and  every  alcoholic  drink  that  comes  in  their 
way,  and  they  bear  alcohol  with  a  tolerance  that  is  re- 
markable to  observers.  They  are  hard  drinkers  as 
distin^^uished  from  sots.  Beer  is  to  tbem  as  water, 
wine  IS  weak ;  the  only  thing  that  upsets  them  is  stiff 
grog  in  relays,  or  a  mixture  of  spirituous  drinks  carried 
to  the  extent  of  what  they  call,  in  g^m  joke — in  which 
death  surely  ioins — "pilinjr  up  the  agony." 

As  a  rule  these  cannot  live  in  what  they  consider  to 
be  comfort  without  a  daily  excess  of  alcohol,  which  ex- 
cess must  needs  be  renewed  on  emergencies,  if  there  be 
greater  amount  of  work  to  be  done,  less  sleep  to  be  se- 
cured, or  more  life  to  be  lived. 

As  specimens  of  animal  build  these  persons  are  often 
models  of  organic  symmetry  and  power.  In  fact  they 
resist  the  enemy  they  court  for  so  long  a  time  because 
of  the  perfection  of  their  organisation.  More  than 
half  of  those  whom  I  have  seen  stricken  down  with 
alcoholic  phthisis  have  said  that  they  had  never  had 
a  day's  illnesi  in  their  lives  before  :  but  questioned 
closely  it  was  found  that  none  of  them  had  actually  been 
quite  well.  Some  of  them  had  suffered  from  gout ;  others 
from  rheumatism  or  neuralgia.  They  had  f^t  severely 
any  depression,  such  as  that  which  arises  from  a  cold, 
and  if  they  had  been  subjected  suddenlv  to  causes  of  ex- 
citement or  exhaustion,  they  had  detected,  without  actually 
realising  its  full  meaning,  that  their  balance  of  power 
against  weakness  was  reduced,  that  the  end  of  the  beam 
called  strength  was  rising,  and  that  an  extra  quantity 
of  alcohol  was  required  to  bring  back  equilibrium.  Aa  a 
rule  men  of  this  class  are  thoughtless  of  ^eir  own 
health  and  their  own  prospects,  for  they  have  an  abun- 
dant original  store  of  energy.  They  are  designated  as 
"  happy-go-lucky  "  men,  or  as  men  who  ''  always  fall  on 
their  feeV'  which  truly  they  do,  but  not  without  injury. 

The  countenance  of  the  alcoholic  consumptive  differs 
from  thit  which  is  usually  considered  the  countenance 
of  the  consumptive  person,  and  equally  from  that  which 
all  the  world  adjudges  as  belonging  to  the  man  who  in- 
dulges freely  in  strong  drink.  Who  does  not  remember 
the  wan,  pale,  sunken  cheek  of  the  youth  in  whom  ordi- 
nary consumption  has  set  its  mark  ?  And  who,  again, 
does  not  recall  the  faciet  a^eoholiea — the  blotched  skin, 
the  purple  red  nose,  the  dnll,  protruding  eye,  the  vacant 
stare  of  thn  confirmed  sot  ?  The  alcoholic  consumptive 
has  none  of  these  characteristics.  His  face  is  the  best  part 


of  him  in  aU  his  history.  When  his  muscles  have  lost 
their  power,  and  his  clothes  hang  loosely  on  his  shnrnkea 
limbs,  he  is  still  of  &ir  proportion  in  the  face;  he  has 
little  pallor,  and  he  is  expressive  in  feature,  so  that  his 
friends  are  apt  to  be  deceived  and  to  believe  that  thsrs 
must  be  hope  for  his  recovery,  even  when  he  is  b^ond 
every  ho^.  I  remember  being  actually  taken  aback  oa 
one  occasion  on  finding,  in  a  man  who  seemed,  from  his 
face,  to  be  in  perfect  health,  how  completely  destroyed 
his  lungs  were  by  the  encroachments  of  disease ,  and  I 
cannot  be  surprised,  therefore,  that  others,  lessinfonned, 
should  share  in  such  an  imperoeption  of  danger  when  it 
is  close  at  hand.  Nobody,  in  a  word,  <^  pities  the  looks  " 
of  these  sufferers,  and  good  eyes  are  necessary  to  lesm 
that  pity  is  called  for. 

The  phenomena  are  not  always  developed  at  a  time 
when  the  sufferer  from  them  is  indulging  most  freely  ia 
alcohol.  On  the  contrary,  it  is  by  no  meana  uncommon 
that  the  habit  of  excessive  indulgence  haa  been  stopped 
for  some  time  previously  to  their  develoj^ment  The 
reasons  assigned  by  the  patients  for  abstinence  vurr. 
One  man  may  have  been  strongly  adviaed  by  his  friends 
to  desist,  or  may  himself  have  undergone  a  certain 
measure  of  reform ;  another  has  been  led  by  the  reading 
or  hearing  of  arguments  on  temperance ;  a  third,  by 
want  of  means  to  obtain  the  indulgence ;  but  by  far  the 
larger  number  tell  you  that  a  time  came  when  the  de> 
sire  for  so  much  drink  did  not  occur  to  them.  They 
will  state  that  they  tried  the  round  of  the  various  spirits, 
but  found  that  none  agreed  vrith  them  as  before,  so  that 
at  last  they  were  driven  to  relv  on  beer  as  t^e  only  drink 
they  cared  for.  We  read  all  thia  off  clearly  enoogh 
from  a  physiological  point  of  view.  We  see  that,  in 
fact,  the  body  has  been  resisting  the  alcohol ;  that  it 
could  not  do  away  with  it  as  it  did  when  all  the  excreting 
organs  were  in  their  full  prime ;  and  that  those  drinb 
omy  can  be  borne  in  which  the  amount  of  alcohol  is  least, 
but  the  sufferer  does  not  comprehend  the  fact,  and  there- 
fore he  not  unfrequently  concludes  that  his  increasini; 
languor  and  debility  are  due  to  the  necessary  withdrawal 
of  the  stimulus  on  which  he  seems  to  have  been  actually 
feeding  during  the  greater  part  of  his  life. 

The  signs  which  first  indicate  failure  of  health  are 
usually  those  of  acute  pleurisy.  There  is  pain  in  the 
side,  quick,  sharp,  startling.  The  term  ''  stitch"  in  the 
side  is  commonly  applied  to  this  pain,  and  is  expressiTe 
enough.  After  a  time  the  pain  becomes  continuous,  and 
when  it  subsides,  suppressed  breathing,  or  difficulty  of 
filling  the  chest,  is  at  once  felt  and  recognised.  Thia 
difficulty  is  due  to  the  circumstance  that  a  portion  of 
lung  has  become  adherent  to  the  inner  surface  of  the 
chest.  The  next  sign  indicating  that  the  disease  (con- 
sumption) is  present,  is,  usually,  vomiting  of  blood.  lu 
two-thirds  of  the  examples  to  which  my  attention  haa 
been  directed  this  has  been  the  sign  that  has  first  caused 
serious  alarm.  It  is  commonly  on  this  event  that  the 
physician  is  called  in,  who  examines  the  diest  with  the 
stethoscope,  and  finds  too  often  a  condition  that  is  hope- 
less. From  the  appearance  of  that  sign  all  is— down, 
down,  down  towards  the  grave. 

There  is  no  form  of  consumption  so  fatal  as  that  from 
alcohol.  Medicines  affect  the  disease  but  little,  the  moat 
judicious  diet  fails,  and  change  of  air  accomplishes  but 
slight  real  good.  The  sick  man  with  this  consumption 
may  linger  longer  on  the  highway  to  dissolution  than 
does  his  younger  companion,  but  there  is  this  difference 
between  them,  that  the  younger  companion  does  oftea 
leave  the  highway  to  find  a  by-path  to  health,  while  the 
other  never  leaves  it,  but  struggles  on  straight  to  the  end. 
In  plain  terms,  there  is  no  remedy  whatever  for  alcoholic 
phthisis.  It  may  be  delayed  in  its  course,  but  it  ia  never 
cured,  and  not  unfrequently  instead  of  being  delayed  it 
runs  on  to  a  fatal  termination  more  rapidly  than  is  com* 
mon  in  any  other  type  of  the  disorder. 

The  origin  of  this  series  of  changes  from  alcohol  \$,  s< 
you  will  perceive,  again  on  the  membranes.  The  ooune 
'  of  it  is  through  the  membranous  tissues.    The  vesseli 
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pB  wtiy  after  a  mwtn  ooi^gestiye  condition,  and  bloo^ 
tf  fizadod,  or  eztimTaaated  into  the  long.  There  are  here 
tvoliigiiiiMin  water  tint,  in  which  both  these  oon- 
ttbaaara  &ithfidlT  deinctedf  and  to  theee  is  added  a 
third,  which  ahowa  in  aome,  bat  in  an  imperfect  manner, 
tUooina  of  the  after  deetmction  of  the  substanoea  of 
Mi  palHicatajrj  oiyaiia» 

Alcoholic  Vjmmibe  of  thx  Hbabt, 

Hie  heart,  not  leaa  tiian  the  rest  of  the  vital  parts,  ia 
n^jflcled  to  deterioration  of  atmotore  from  aloohoL  We 
Deed  nff  wonder  at  this  when  we  reoaH  the  atrain  to 
vhiohit  ii  soMected  by  the  agent,  tibe  exceas  of  work  it 
knade  to  perform.  I  toaohed  on  the  mechanical  erila 
^itbolidl  the  heart  from  Uiese  drcomstancea  in  my  last 
ktan,  and  the  atmctnral  evila  whidi  I  haye  now  to 
^cdff  are  not  lesa  grare.  The  membranous  stmctnres 
vUdi  oiTelope  and  line  the  organ  are  changed  in 
y^^»«w  ttiidraned,  rendered  cartilaginous,  and  eren 
omooB  or  bonj.  Then  the  Talves,  which  are  made 
vf  of  folds  of  membrane,  loae  their  suppleness,  and  what 
jr  eallsd  Talrular  disease  is  permanently  established. 
Tbe  ooati  of  the  sreat  blood-Tessel  lea£ng  from  the 
b«trt,  the  aorta,  Boare  not  unfrequently  in  the  same 
c^aCMof  structure,  ao  that  the  yeasel  loses  its  elasti- 
dtj  and  its  power  to  feed  the  heart  by  the  recoil  from  its 
diitcstioD,  after  the  heart,  by  its  stroke,  has  filled  it  with 
Uood. 

Agno,  the  muacnlar  atructure  of  the  heart  fiiils,  owing 
to  dcfCDentiTe  changes  in  its  tissue.  The  elements  of 
the  Buseolar  fibre  are  replaced  by  Uktty  cells ;  or  if  not 
|o^wpiaoed  are  themaelyes  transferrea  into  a  modified 
ni^ar  texture  in  which  the  power  of  contraction  is 
pally  fadaced. 

Those  irho  waSer  from  theee  organic  deterior^ons  of 
tie  central  and  goyeming  organ  of  the  dreolation  of 
the  blood  learn  the  fust  ao  iandioosly,  it  hardly  breaks 
mw  thflsa  nntil  the  mischief  is  far  advanced.  They  are 
^ma  eooaciovB  of  a  central  failure  of  power  from 
i"P*  ceases,  such  asoyer-ezertion,  trouble,  broken  rest, 
ortooltBr  abatinenoe  from  food.  They  feel  what  they 
^" a  Baking^**  but  they  know  that  wmeor  some  other 
*;wto  will  at  Qpoe  refieye  the  aenaation.  Thus  they 
MK  to  nfioye  it  until  at  last  they  discoyer  that  the 
nnedjlnk  The  jaded,  oyer-worked,  faithful  heart  will 
2*' »•» ;  it  has  run  its  course,  and— the  goyemor  of 
we  Hood  stream  broken — the  current  either  oyerflows 
^othe  tiesnea,  gradually  dammii^g  up  the  couraea,  or 
™«iOBe  liight  shook  or  ezoeas  of  motion  ceaaes  at 
ueceotre. 


Othbb  Oaoamic  Ceavov. 


^  ^  ^eball  certain  colloidal  chanffee  take  place 
twatteinflpence  of  alcohol,  the  extent  of  which  haye  as 
J*wai hardhr  thought  of,  certainly  not  in  any  degree 
JwW,  IS  in  future  they  will  be.  We  haye  learned  of 
^^y<Bsn  that  the  cryetaUine  lefis,  the  great  refracting 
■jroa  of  the  eyeball,  may,  like  ol£er  colloids,  be 
ninaaed  dense  and  opaque  by  processes  which  disturb 
««v^tionship  of  the  ooHoidal  aubstance  and  its  water. 
J^^meana  eyen  the  lena  of  the  liying  eye  can  be 
"gged  opaque,  and  the  diaeaae  called  cataract  can  be 
"WaOf  praduoed.  Sugar  and  aiany  aaits  in  exoess,  in 
2*«J|0d,  win  lead  to  this  peryersion  of  structure,  and 
"^J^time  alcohol  acting  u  the  manner  of  aalt  is 
JJ'^'Ma  excess,  ofcaasing  the  same  sMdificatioa.  In 
*«  ijebaU,  moaeoyflr,  alaoholii^iirea  the  delicate  neryoue 
??!!?^  iHuehtiie  image  e^iOl  objects  we  looked 
2J*  int  Baptessad.  It  interfeiiee  wifii  the  yaacular 
*W  of  thai  aorlaoe,  and  it  leads  to  changea  of  atmoture 
nwharemditecUydegtnictiya  to  the  perfect  aeoaeof 

to  yet  another  mode  aloohol  peryerts  the  animal 
?•■■"»•  By  some  as  yet  obaoorely  d^nable  inter* 
**^  vilhthe  aatoral  iaraosmutation  of  the  colloidal 


substances  into  saline  or  crystalloidal,  it  giyea  riae  to  the 
prodaotion  of  an  asoeaa  of  aoaae  aalinea  which  appear  in 
the  fluid  renal  accretion.  Theee  aaline  mattera  accumu- 
lated in  the  blood  from  inability  of  the  excreting  oxgana 
to  diapose  of  them,  are  directly  injurioua,  and  exist  aa 
possible  causes  for  llie  promotion  of  cataractona  changes 
in  the  cz^taUine  lens,  and  yaried  changes  in  other  of 
the  colloidal  tissues  and  membranes.  They  axe  also  a 
cause  of  a  diaeaae  local  in  character  and  produced  by  the 
yery  aggregation  of  aaline  products,  particle  by  partiole, 
into  a  compact  mass  like  a  stone.  I  refer  to  what  is 
called  calculus.  In  writing  the  history  of  one  of  the 
districts  of  England  in  which  this  disease  is  yezy 
preyalent,  I  expressed  many  years  ago  the  yiew  that 
alcoholic  indulgence  waa  one  of  the  motfb  telling  agendee 
in  the  production  of  the  malady.  I  haye  aeen  nothing 
ainoe  that  would  lead  me  to  alter  that  atatement. 

Oboanic  NsByous  Lesions  fbom  Alcohol. 

Lastly,  the  brain  and  spinal  cord,  and  all  the  nenrous 
matter  become,  under  the  influence  of  alcohol,  sntject, 
like  other  parts,  to  organic  deterioration.  The  mem- 
hranes  enyeloping  the  neryous  substance  undergo 
thickening;  the  Nood  yessela  are  subjected  to  change 
•f  atmotttre,  by  which  their  reaietance  and  nriliency  ia 
nnimpaised ;  luad  the  true  neryous  matter  ia  sometimea 
laodified,  by  softening  or  shrinking  of  its  texture,  by  de- 
generation of  its  oeUalar  straotuxe,  or  by  interposition 
of  fitty  paitieles. 

These  deterioiatioBS  of  aerebral  and  apiaal  matter 
giye  riae  to  a  aeriea  of  derangemeota,  which  show  them- 
selyes  in  the  wont  forms  of  neryous  disoaso  epilepsy  y 
paralysis,  local  or  general ;  inaanity. 

But  not  a  aingle  aerioma  aeryoua  leaion  frbm  aloohol 
appeara  without  ita  warning.  As  a  man  who,  when 
drinking  at  the  t^e,  is  waznied  that  the  wine  is  begin- 
ning to  take  deciaiye  effect  on  hie  pcHirer  of  expression 
and  motion,  by  certain  unmiatakable  indications,  ao  the 
ak>w  alooholic  ia  duly  apprised  that  he  is  in  danger  of  a 
BMie  penoaneot  derangement.  He  is  occasionally 
eonaeeoas  of  a  fiuling  power  of  q;>eeoh ;  in  writing  or 
spesking  he  loses  oonunon  words.  He  is  awan  that 
after  £ati^e  hie  liaaba  are  unnaturally  weary  and  heayy, 
and  he  u  apeciaUy  oooeoioas  that  a  sudden  fiUl  of 
temperatare  lowera  too  readily  his  yital  enorgiea.  The 
worat  sign  of  impending  aeryooa  change  ia  mManniai. 
inetahiHty,  irrespeotiye  of  the  will ;  that  la  to  say,  an  in- 
yoluntary  muscalar  moyemeot  wheneyar  the  will  is  off 
guard.  7>^  s«  ^ww*>«i4^«^^j>  ^^rA^'^r^  hy  tiHdfn  ma^^lar 
starta  which  pass  alisMst  like  eleotrioal  ahocks  through 
the  whole  of  the  body ;  but  it  ia  more  fre^untly  and 
determinately  ahown  in  peanatent  musonlar  moyementa 
and  ataxia  at  the  time  of  going  to  aleep.  The  yolition 
then  ia  reaigned  to  the  oyerpowering  alnmher,  and 
properiy  all  muacular  moyement,  except  the  moyement 
of  the  heart  and  of  the  breathing,  ahonld  rest  with  tiie 
will.  But  now  thia  beantiful  order  ia  distivbed.  In 
the  motor  eentoseoftheneryoae  organise tkm  the  foreign 
agent  is  creating  disturbance  of  nmction.  The  Uat  ia 
communicated  to  the  muscles  by  the  neryous  fibres,  and 
the  actiye  inyoluntary  etart  of  the  lower  limbe  rouses 
the  sleq;>er  in  alarm.  Ignorant  of  the  inmort  of  tiieae 
mcasagee  of  dax^fer,  the  habituated  alcohonc  continues 
too  frMuently  his  way,  until  he  finds  the  agitated  limbs 
unsteady,  wanting  in  power  of  co-ordinated  moyement 
— ^Dfuralyaed. 

IDeeply  intereeting  aa  theee  phenomena  firom  alcohol 
are,  I  muat  leaye  them  here,  omitting  many  othera 
equally  aigniftoant  and  equally  plain,  when  they  are 
once  pointed  out,  even  to  the  unprofeasional  mind.  Let 
it  be  nnderatood  that  in  each  deacription  I  haye  recorded 
only  what  alcohol  can  physically  do  to  the  animal 
economy.  It  is  not  always  the  cause  of  all  or  any  of 
theae  phenomena.  They  may  be  induced  by  other  in- 
fluencea  and  other  a^en^  but  it  is  an  agency  capable  of 
effecting  them,  and  it  ia  aotiyely  empbyed  in  the  wotk. 
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I^e  p^gIj  phyaical  nctiom  of  alcoKol  haa  b«oii  a>  far 
treated  tipon  in  the  pr<^edmg  p^g^^-  To  tluit  moat  now 
be  added  a  few  flentectces  un  the  iafltjsnce  tkta  agent 
exerta  oTer  the  mental  funotions.  Of  course  such  in - 
fiuence  in  lu^tually  manifeat^d  by  and  tlurough  physical 
meftnfli  but  us  yet  those  aro  not  Hufficiontly  clear  to 
enable  ug  to  trace  out  the  mental  aberration  through  the 
phyaic^il  process  that  has  led  to  it*  It  ia  hotter  therefore 
und  aimpler  to  treat  the  preftent  aubjeot  in  thu  mere 
Bbfltrdiot,  poaeLng  from  the  aj^nt  to  ita  reaulta,  vrfthout 
reference  to  the  int^mediatti  line  of  connection  between 
oause  and  effbct«  These  mentHiI  phenomena^  in  the 
chfnniq  ph^a,  correspond  to  the  phenornena  which 
htslon^  to  the  eecond  and  third  atagea  of  acute  alcoholic 
intoxication » 

ham  or  MmMOBT  ok  Sfksch* 

One  of  the  Srat  effecta  of  aleohol  upon  the  nervoua 
trstem  in  the  way  of  alienation  from  the  natural  mental 
state,  ia  ahown  in  km  of  memory*    Thia  extends  even 
to  forgetfuhicss  of  the  commonest  of  things  \  to  names 
fit  familiar  persona,   to  dates,   to  dutieaa  of  daily  life* 
Strangely  too,  this  failure,  like  that  which  indicatea,  in 
the  aged,   the   era  of   second    childiahnoas  and  mere 
chlirionf  does  not  extend  to  the  things  of  the  post,  but 
I  ia  confined  to  events  that  are  pacing.     On  old  mcmtiries 
Mie  mind  retains  ita  power :  on  new  ones  It  requires 
PCOnatant  prompting  and  snstainmBnt* 
I     If  tiui  failure  of  mental  power  progreaa,  it  ia  followed 
Fusnally  with  loss  of  volitional  pawer*    The  mnaclea 
remain   ready  to  not,   but    the  mind  ia  incapable  of 
atirring  them  into  action.     The  apeech  faila  hi  flnt,  not 
bee  HUSO  the  meehaniam  of  speech  is  de(ii?i*Tnt,  but  be- 
cause the  cerebral  powtrr  ia  insiiOicient  to  call  it  forth  to 
action*     The  man  ia  reduced  to  the  {Rendition  of  the 
ditmh  animal*      Aristotle  snya^  grandly,  animala  have 
a  voice ;  man  apeaka*     In  thia  oa«e  tlie  voice  tc mains, 
the  siweoh  is  lost ;  the  man  ainka  to  the  lower  spheres 
of  the  living  creation^  over  which  be  waa  born  to  rule. 

The  failure  of  speeeh  indieatcfl  the  descent  still  deo]ier 

to  that  condition  of  j^€;ncnil  pEtrfilysia  in  which  all  the 

hi/xher  facilitii^s  of  mind  and  will  are  powerless,  and  in 

which  nothing  remaina  to  show  the  continuance  of  liie 

except    the  parta    that  remain  under  the  deminion  of 

tbo  chain  of  organic  or  vegetable  nervous  matter.     Our 

asylums  for  the  inaane  are  charged  with  these  helpleas 

specimens  of  humanity^    The  memhranea  of  the  nervous 

omitrea  of  thought  and  volition  have  lost,  in  theae^  the 

dialysing  function*       In  sowio    instances,   though  lesa 

frequently  than  mi^ht  be  supposed,  the  nervous  matter 

itself  is  modified  visibly  in  texture.     The  result  is  the 

f  f^mplete  wreck  of  nerrous  action,  the  utter  holploBsneaa 

^(Of  wfU,  the  ahaolote  dependence  upon  other  hands  for 

W  the  Tcry  food  that  haa  to  be  borne  to  the  mouth.     The 

r  plotore  is  one  of  brt^thing  death ;  of  inal  and  perpetual 

i  dead  drunkennesa. 

m  DtFSOMAKU. 

A  second  <^ect  of  alcohol  on  the  mental  organiaation 
la  the  prodnctien  of  that  craving  for  ita  inceaaant  supply 
^4o  whidi  we  give  the  name  of  dipsomania*  In  those 
■  who  ve  affected  with  this  form  of  alcoholic  disease,  a 
mi^od  madneaa  and  aanity  is  establtahcd,  in  which  tho 
i^unning  of  the  mind  iJono  livea  actively,  with  the  vices 
that  a^j  themselves  to  it*  The  arrest  of  nervous  fuoc- 
ticn  !■  partial,  and  does  not  extend  to  the  motor  centres 
ao  detDrminately  ss  to  those  of  the  higher  reasoning 
faeuUies.  But  the  end,  though  it  may  be  alow,  is 
Cftrtain*  And  the  f-nd  ia,  as  a  rule,  that  general  paraly sis 
which  I  have  just  deaeiibod-  The  dipaomaniac  iB, 
bowiivor,  rapdhlu  of  recovery,  within  certain  limits,  on 
rifve^anl  onJy  <mii  rNimiitton,  thjt  the  cnu&c  of  hiii  dis^aac 
bit  totnlly  withheld. 


Ma^'ia  a  Potu* 
The  e0eat  of  alcohol  on  the  mental  functiani  if  i 
in  yet  another  picture  of  modem  hamanity  \ 
tinder  ita  use*    I  mean  in  tho  form  of  what  msy  bee 
intermittent    indulgence,  to  dangeroua    excen*    1!3i|! 
form  of  diaeaae  has  been  named  the  fmrna  0  ^1^  1 
it  is  one  of  the  most  defl|«rate  of  the  alcoholic  etik  T 
victima  of  this  claasare  not  hatitaddrunkardi  ortof 
hut  at  sudden  intervals  they  madd^^n  thejnael«i  1 
the  Bpiri  t*    They  repent,  reform,  get  a  new  kass  of  i 
relapse.     In  intervals  of  repentance  they  Kr»  worn  1' 
remorse  and  regret;  in  the  intervals  of  madneM^ 
are  the  terrible  mem  beta  of  the  commnatt]^.    Ift  D 
Qnal   exdtcment    they    spread  around  their  drskt 
darkness  of  desolation,  fear,  and  despair*    Thtart^ 
footsteps  carry  dread  to  thoao  who,  moat  bdplf 
innocent,  are  under  their  fearful  control.    They  1 
their  dearest  friends;  they  atrik©  themselvoa*  "^  "^ 
aullicient  nervous  power  to  wield  their  limbs,  Jill 
auiEcient  to  guide  their  reaaon,  they  become  ^eol 
geroua  members  of  our  oommonity,  whom  our  hp^ 
tors,  fearing  to  touch  the  cause  of  their  mulsdy,  w«Br 
fain  try  to  cure  by  scourge  and  chain. 

To  ua  physiologists  these  **  nmniaea  a  potn ''  i 
under  the  experiment  of  alcohol,  with  certain  of  i 
brain  centres  (which   I  could  fairly  define  to  jou  V 
occasion  were  befitting)  paralysed,  and  with  a  \ 
bjtlance,  therefore,  of  brain  power,  which  we,  y 
finite  labour  and  much  exactitude,  h^iveleamdlO  I 
derstand*    Our  remedy  for  such  aberration  of  ] 
function,  if  we  were  legialatorsj  weuldbosimplee 
we  should  not  whip  the  maniao  hack  again  to  Ui«S 
we  should  try  to  break  up  the  term  by  takiug  thi  ] 
from  the  maniac.     But  then  we  are  r^r^'" 
Vic  have  nothing  to  do  with  that  £  1 
vested  capital^  and  wo  are  not  practical  l 

TuANfilllTrEIi    DlSBAlB* 

The  flolemneat  fact  of  all  bearing  upon  theafl  1 
aberrations  produced  by  alcohol*  and  upon  the  [ 
not  less  than  the  mental,  ia,  that  the  mischief  l 
on  man  by  hia  own  act  and  deed  cannot  f<dl  I 
tranaferred    to    thoae   who    descend    from    iifli, 
who    are  thus   irresponsibly    afflicted,     Arrinfigi*  ( 
many    inscrutable  designs  of   nature    aotj!' 
manifest   thaji  this,    that    physical  vice, 
ctd  feature  and   physical  virtue^  descends 
ia,    1    say,    a    solemn   reflection  for    evcf) 
every  woman,   that   whatever  we   do  to  earaalvw  I 
aa   to    modify   our    own    physical    confoiiMliMi 
mental  type,  for  good  or  for  evil,  is  pasied  oa  l»i 
tions  that  have  yet  to  be. 

Not  ono  of  the  tranamitted  wronga,  phyaseil  of  j 
ia  more  certainly  passed  on  to  those  yet  unbofl!  t 
wrongs  which  are  inflicted  by  alcoboL      W"  *^ 
who  live  to  reform  tho  present  age  in  ihi- 
atr etching  forth  our  powers  to  the  next ;  tt 
beautify  it,   wnd   to  lead  it  towards    tb 
happiness  and  hlessednea*,  wluch,  in  the  fi^ 
shall  visit  even  the  earth,  making  it,  under  nn  i 
light  of   knowledgOi  a   garden  of   human 
Paradiae  regained. 

Summary. 
In  summary  of  what  haa  psAt,  I  may  be 
itself. 

This  chemical  aubstancei  ulcohol»  an  artiflei*!  1 
de vised  by  man  for  hia  purposes,  and  in  nuvnjrl 
that  lie  outside  hia  organism  a  useful  *ub« tunc* .  isi 
a  food  nor  a  drink  aiutabte  for  his  natural  i 
application  as  an  agent  that  shaU  enter  th^ 
niaation  ia  properly  limited  by  the  learns' 
possessed  by  the  physician,  a  learning  tknt. 
of  being  recast  and  revised  in  many  imp<ji.-   . 
and  peniaps  in  principlea* 

If  thia  agent  do  rEwdly  for  thi  moment  ehoar  the  ^ 
I  and  impart  a  luah  of  transient  pleasure  to  lh«  ttnv^ 
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ht  mirth,  iti  influeuoe  (donblful  eren  in 
t  ftti4  modi^rate  degrees)  ii  aci  inflniteiiniiil 
^  ^  the  lide  of  an  infinity  of  eTril  fot  whiaJi 
I  oon^eiufttiocti  &iid  no  haman  cure. 

fs  of  tliQ  ChftunLan  (H.  lUwlbion,  C.&.), 
liftboib  to  Dr.  Eichordioa  fof  hiA  lecture  a  was 


Flat  Lecture  of   tlw  Second  Cohtsg  wna 

ml  by  llic  Rev,  Arthur  Eigg,  oa  Monday, 

^th,     The   subject    of    the    Course  is 

■i  ContriTancos  nacd  in  Handicraft, '* 

I  ^-chtrei  wUl  be  publisbed  in  tlie  Juiwnai  at 

^acItLAon  of  the  Sesdon. 


EXtBA  MlETlSa, 


L^  i^ijotuned  dJuciiflsioii  on  Capt*  Bedford  Pim^a 
I  on  *'  Tho  Meri^ntilo  Marine,"  was  rc- 
[  cm  Tiittsdfiy  evening,  February  5tb,  Cfipt. 
Eheqn  2Cu£vr£uL,  Bart.,  E.N*,  again 
ling  the  chair. 

a,  befere  eolUtii^upon  Mr.  Norwoml,  M.P., 
|<hAd«Wtti,  refi^rr^d  to  tlif3  deputation  ^f  uhip- 
c?>  \isA  klely  waited  upon  the  President  uf 
;>\  saying  he  had  the  authority  of  Sir 
'rt»vi^i;i:<^ting  that  the  present  meetinja^, 
i  ;l  ni%\xi  XKjy  we ll  tliicnaa  the  quealion,  would  do 
"'    jc^prcra  (itiy  very  strong  opinion  bj  to  lo^jfig- 
'  **^iey  bad  aeen  the  Bill  which  th#  tJovt^n- 
llhortly  to  introduce^  and  in  which  th^y 

u  potoihle,  to  meet  the  wiahe^  of  fttiip^ 

Hn  fvmarki  taed©  by  Mr.  Curri©  were  very 

Ike  had  also  been  f^lad  to  StNj  the  statement 

Unley*  that  the  Goveminent  did  not  look 

\t*  f^kmh^W  in  &Tiy  way  aa  an  opponent ;  and 

''   ^  could  hardly  hope  he  would  be  satisfied 

wiuiiflni  measure,  he  would  have  an  epper- 

IdnlatiTOnriBg  to  modify  it  accordini^  to  hu  own 

^  pBDpaein;^  amendments  in  oommittee,     Tbey 

^ n  P*rliame<iit  would  think  the  line  taken  in 

I  tb«i  right  and  reasonable  mode  of  amending 

I  ^Kippifig  Act,  and  that  no  one  would  look 

»  «f  fuch  great  national  importance  as  in 

I  a  pizlj  queation. 

jttid  be  bad  receired  a  letter  from  M. 
I  tpprcrrinii^,  aa  he  underitood  it,  of  the  viewa 
W  CWpt-  Bedford  Pim^  hut  as  it  wa»  rather 
I  hi  w*juirl  not  take  up  the  time  of  the  meeting 
jit    (For  letter  f«e  page  2i40 

raod,  M-F,t  ia  oommeneing  the  diacuasion, 

afferin^  a  f«w  oheervatiens  on  the  paper 

\  Qql  Badlbrd  Pim,  a  few  eveminga  ago,  on  the 

*^B  liuine/^  he  deeired  to  expresfl  bu  entire 

I  «tth  bli  remark!  0^9  to  the  great  importance, 

«i  arall  aa  Dooitnercial,  of  the  snhjeot  \   and 

k  fca  thottld  have  to  quefttton  lome  of  hia  facte, 

IV  la  aoma  of  hii  eoncltudoni,  be  d««ired,  aa  & 

r«  to  Itoder  blfl  thanks  to  the  honourahla  gen- 

la  afCaiding  an  opportunity  for  diAcnmng 

J  wJlx  mxTk^  0  f  the  sllegation*  hi  tberto  made 

\  tbtl  t^laai  in  Ii  f<»rm  mo«tt  vtigue  ^nd  inde&iite. 

I  tot  BO  tctng  ft  period  exposed  to  reck- 

tionij  iinil  unscrupulous  vitupera- 

philanthropiste    or    profeaaional 

Out  be  found  it  quite  rolreahing  at  laat  to 


meet  with  a  critic  wbo  could  advance  his  opinfoni  in 
dti5nite  and  reaaonable  language,  and  who,  from  prolw- 
flional  experience,  knew  not  omy  the  difference  between 
the  atem  and  Htcm  of  a  ship,  but  also  what  an  A.  B.  seaman 
ought  to  be.  The  hon.  and  gallant  geatleman  naturally 
divided  bis  subject  under  the  two  hetSs  of"  Seamen**  and 
**  Ships ;"  and  to  the  former  eubject  he  intended  chiefly  to 
direct  bis  attention  on  this  occn^ion.  That  there  hud 
been  a  deterioration  in  our  mertbant  aeamen  as  a  body, 
Bud  especially  of  kte  years,  he  fear^^d  there  coald  be  no 
doubt.  There  was  Htill  a  eouiiderrible  proportion  of 
good  men,  competent,  trustworthy,  and  respectahle, 
who  wera.  for  the  most  part»  married  men,  and 
were  found  in  steamere  and  the  bigbest  class  of 
sailing  vessels:  and,  in  addition,  it  was  computed 
there  were  about  150,000  men  end  boys  around 
our  coasts,  cbieily  fishermen,  whose  conduot  and 
condition  might  be  oonaidered  highly  eatisfaotory.  But 
his  experience  and  inquiry  uafortnimtely  convinced  htta 
that  a  largo  portion  of  our  merchant  seamtjn  (probably 
fully  one*lhird  of  the  whole)  were  lamentablydeticient  in 
eeataanship,  in  physique,  in  health,  and  in  moral  char^ 
aeler— in  fact  tbey  were  nnseaworthy*  He  would  not 
enter  into  the  serious  compluints  n gainst  those  men 
made  hy  owners  and  masters  of  ships,  of  the  state  of 
intoiieatSoQ  in  which  seamen  frequently  joined  their 
ships,  of  the  infraction  of  articles  of  agreement  deliber- 
ately entered  into,  by  desertion  before  Bailing,  or  on  any 
opportunity  for  obtaining  higher  wages  abroad,  of  the 
conto^iotis  dificasea  aopreTalent  amongst  the  men,  and  the 
I  growing  spirit  of  iosubordinatien.  His  object  waa 
I  rather  to  examine  the  correotnesa  of  some  of  the  state- 
'  mcnte  made  by  Captain  Pirn  and  by  bis  pmi^ii^  the 
"*  London  Seamen's  Mutual  Protection  Society,"  as  l<j 
the  dieadrantages  and  grievances  under  which  (as  they 
alleged)  our  mereiiBnt  seamen  suffered.  At  the  outset, 
ho  begged  to  say  that  not  only  did  be  repudiate  the 
wholcs^e  and  unqualified  charges  against  tiailori 
as  a  cbLSS|  which  it  was  the  fiBhion  nowadays  to  ad-^ 
Tunce  against  shipowners,  but  that  he  was  ready  to 
acknowledge,  and  to  aid  in  removing,  any  substantial 
grievance  under  which  it  could  be  shown  that  the  sailor 
fiufiered.  His  honourable  and  galJant  friend  made  many 
distinct  and  sweeping  assertions  when  he  said  '*  L  That 
the  flsiiler  is  ill-used,  2*  That  be  is  badly  paid*  3. 
That  ha  is  badly  fed  and  housed.  4.  That  bia  life,  a 
life  of  continued  exposure  and  hardship,  is  rendered  the 
less  endurable  hy  systematic  neglect;  and  that  be  ts 
alto^fether  worse  off  than  the  members  of  any  other  ckia 
of  bis  fellow* subjects,  not  even  excepting  the  denizens 
of  our  prisons."  He  quoted  in  support  ef  that  statement 
I  the  opinion  of  the  sailors  of  the  north-eastern  porta,  who 
said,  "We  sailona  (skilled  workmen  as  we  are,  and 
valuable  ones)  gladly  take  any  employment  on  ibcite, 
where  even  the  farm  labourer,  although  he  runS  no  risk 
of  life  or  limb,  gets  better  paid.'*  And  Captain  Pirn 
fortt&ed  himself  again  with  the  memorial  to 
Parliament  of  the  London  Seamen's  Mutual  Pro- 
tection Society,  which  be  now  proposed  abortly  to 
Cixamine,  ckuse  by  clauoe,  and  be  would  ventore  to  give 
u  spociBo  denial  to  those  aasertiens.  The  condition  o£| 
the  labouring  classes  in  this  as  well  as  other  countriei^ 
was  frequently  that  of  more  or  less  hardship,  struggle, 
and  difliculty*  The  seaman,  no  doubt,  waa  exposed  to  the 
elements  and  enoonntersd  dangers  tea  greater  degree  than 
most  of  his  fellow-labourers,  bat  the  remuneration  re- 
ceived, the  quantity  and  quality  of  the  food  auppbed  to  him, 
be  could  fearlessly  aasert  was  equal,  if  not  superior  to, 
that  received  by  any  similar  aef^tion  of  the  working 
classes,  and  to  comp^  the  sailor  in  regard  to  his  pajr,  or 
his  food,  with  the  agricultural  peasant,  waa,  in  his  opinion, 
an  abuse  of  iMiguage.  What  were  the  focts  F  He  held  j 
in  his  band  anoffic^  statement,  signed  by  thoEegistrar*] 
General  of  Shipping,  as  to  the  current  mto  of  wageiJ 
out  of  the  port  of  London  at  the  present  momeuM 
It  was  obtained  three  days  previously,  and  wai  iM 
follows  \^  m 
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Nottli  of  Europe .-*.  £1   10     ,,     none. 

Men  Finding  th^tmtivti. 

Ml3flthl^. 

Mediterraneftn    .*,,,,,,«,  £3  IS  ,,  £3  10 

Nortlk  AmeiicA  » . , , 4  10  *«  4  0 

Bouth  AaiericA  ,.,,....,«  310  .  •  3  5 

W«st  Coait  of  Airicft  . » * .  4  0  ,  ^  3  6 
Chma,  Japan,  East  Indies,  ) 

West  Indies,  Atiatnda-  3  10  ,,  3  5 

iian  and  Gupe  Colonies  ) 

Food  Supplied  hff  Ship* 

The  abova  wages  were  for  A.B/s ;  ordinaiy  SDamen 
gen^nnUy  received  about  £1  a  month  less  than  A. B/a, 
whereas  firemen  got  more,  tIz.,  in  the  Meditefimnoan, 
IQs,  ft  inonth,  itnd  in  the  Suez  Canal  £1  u  month  more. 
In  the  North  of  Europo  tndiSi  in  ooM  weatheF^  thej  were 

?f]Bd  to  accept  the  earns  wag«  becsmubo  thoy  bad  the  com- 
brt  of  the  fira.  Thifl  Bhowed  an  average  for  A.B/a  of 
20«,  per  w«fik  in  ■teameirs.,  in  addition  to  food,  lights 
coftli,  and  the  nse  of  tho  galley  fire,  and  about  178.  per 
week  in  sailing  Tossels ;  ordinary  seamen  and  hoys  got 
about  6s,  per  week  lean.  f5 token  and  Sxemen  received 
in  aome  tradeu  2fl.  &d,  to  Ss»  per  week  more  than  A,B/8, 
The  ooat  of  feeding  a  sailor,  he  believed^  averaged  in 
moat  ahipa  la.  Sd.  to  la.  dd.  per  diem.  Some  montha 
a,fo  he  hiLd  made  a  dose  eatim&te  of  tha  co^  of  provi^on- 
ing  Ma  own  ateftoaera,  and  iaxmd  it  had  risen  in  f  ve 
yeari  from  Is.  6d.  to  la.  9d.  per  diem.  An  eminent 
owner  in  London,  who  owned  both  trading  and  atean^ 
veaaels,  stat^^d  in  a  letter,  which  he  had  in  hia  hand,  that 
the  avera^  cost  throughout  hia  ahips  was  Is.  8d*  per 
aeaman*  lie  found  on  investigation  that  the  cort  of 
wages  and  food  to  hia  crews  in  the  MeditarranBin  and 
Indian  trades  had  advanced,  within  the  last  fivo  years, 
Ima  ^  to  2^  per  oent.  He  had  liTod  a  long  timo  in 
agtktdtoiftl  counties,  in  Yorkshire,  for  instance,  where 
good  wages  were  paid  to  ftgm^iltund  labourers,  and 
knew  something  of  their  conditioii*  In  that  ooimty 
they  got  as  much  as  ISa.  a  week,  whilo  in  Dorset- 
ihire,  they  only  received  lis.  or  12b.  But  the  agri- 
cultuTEil  luLoorer,  Ihoygh  ho  might  have  a  bit  of  bacon 
twice  or  three  times  a  week,  rarely  tasted  &esh  animal 
food.  With  regard  to  the  food  supplied  on  board  r^- 
Bjiectable  sMpa  ho  had  tho  articles  of  agreement  before 
Mm^  In  the  oolHer  trade  there  woa  practically  no 
Testriction  ou  the  consumption  of  meat,  as  much  as 
2  lbs.  of  beef  per  man  being  consumed,  and  the  lowest 
scale  in  respectable  ships  (mrely  strictly  adhered  to) 
was  H  lbs.  of  pork  or  1|  Iba,  of  beof  per  day.  If 
bntter  was  given,  only  I  lb.  of  meat  was  allowed.  Ho 
feared  the  agricultural  labourer  on  his  12s,  per  weak, 
and  a  little  bacon  on  Sundays,  would  consider  it  a  great 
treat  if  he  had  the  opportunity  of  messing  with  an  A.E. 
on  board  ship  in  fine  weather,  aud  with  a  calm  sea.  In 
the  Baltic  and  North  of  Europe  trades  a  system  pre> 
vaOed,  which  be  did  not  altogether  approve  of,  of 
paying  a  man  weekly  wages,  ho  finding  himself.  The 
WRgflfl  were  now  3Ds.  a  week,  but  in  may  cases  the  men 
waf«  half-^starred,  because  they  did  not  provide  them- 
selves with  sufficient  food,  ^ome  of  them  came  on 
board  with  littio  more  Uian  a  bag  of  biscuits  and  a  few 

I  red  herringSi  so  that  owners  wero  compelled  to  pro- 
vide extra  Ibod,  or  the  men  would  be  half-starving  if 
they  were  a  few  days  orer  their  ordinary  time.  His 
conviiTtiou  was,  that  whereas  it  cost  him  about 
Is.  S*d*  per  day  to  provision  hia  crews,  tho  men  them- 
■eiirea  did  not  spend  one  shilling  per  day.  Then  oa  to 
bn^ang.  Of  coorso  berths  dilfered,  and  probably  no 
gottiemjin  preaent  would  care  much  for  the  lujniry'of  a 
berth  <rti  board  even  a  government  ship ;  but  he  wai! 
certain  that  in  this  matter  there  had  b*jen  a  great 
jmprovoment  within  tho  last  few  years.  Since  he  had 
had  the  honour  of  a  seat  in  Parliament,  an  Act  bad  been 
pasflod  to  encourage  owners  in  giving  good  acoommoda* 


tion  to  their  crews,  because  whenever  it  waaapj 
the  Board  of  Trade  ■urveyor^  ibnt  tr«w  tptmi 
deducted  from  the  net  tonnage  upon  whioh  doekfl 
were  paid.  In  talking  about  ships  and  leamen,  a  9 
mistake  was  made  by  many  persons  in  ipsoMag  <j 
generally,  and  making  no  exoeptionft.  Owaefi  «sttd| 
either  reprobates  or  angels,  and  ihlpi  wiire  diluvd|| 
good  or  all  bad.  The  truth  was,  tb«y  diffsrod  liksinfiif? 
thing  else,  and  he  did  not  mean  to  say  there  w«rt  tt|f 
ships  with  dirty  and  inconvenient  forecAalles^but  betknli 
have  something  to  say  presently  which  bore  matensllf  ij 
that  point.  Another  great  gnevance  of  which  Ct^duft , 
pirn  complained  was  that  Lord  Campbell' t  Act  dld^> 
apply  to  loss  of  life  at  sea.  He  felt  himself  here  cm  Mum^  1 
what  dangerous  ^ound  in  dealing  with  his  honoiirtlitiy , 
gallant  andj  he  believed,  also  learned  friend,  bi^aaiil 
could  not  hut  treat  with  the  greatest  respect  any  sCati 
with  reference  to  an  Act  of  Parliament  ooming  t 
gentleman  who  hod  a  right  to  wear  a  wig  and  long  fl^ 
but  hia  reply  was  that  me  wamst  law  and  princupla  1 
applicable  in  case  of  death  through  culpnljilily  M 
employer,  whether  on  land  or  sea.  Lord  CBkiup 
Act  was  simply  to  this  effect.  By  the  bsrbaroui  i 
pret^i^tion  of  the  common  law,  though  a  workman  t 
sue  his  employer  for  his  culpable  negligence  or  dd 
ocoasioning  the  wounding  or  maiming  of  the  ^^^^ 
his  representatives  could  not  claim  any  oompe 
tho  man  were  killed  outright.  Lc^  CamphsU's  Arti 
to  this,  that  the  near  relatives  of  any  man  who  wai  1^ 
by  the  direct  negligence  of  hia  employer,  if  they  ( 
show  a  bonoficial  interest  in  his  life,  could  sue  auQQllfl 
damages  for  the  loss  they  sustained  by  bis  death;  1 
that  Act  a  pplied  as  much  to  a  seaman  on  board  sMp  ^ 
to  a  bricklayer's  labourer  on  land.  As  to  tiie  «uf fiiMi| 
that  no  ship  should  be  allowed  to  put  to  sea  withodl 
registered  responsible  owner,  the  reply  was  IhatthilC^ 
now  the  case,  and  on  payment  of  Is.  anyone  could  i 
the  true  register  of  owners  of  any  British  ship, 
was  no  doubt  either  that  the  registertrti  owners  1 
persons  liable  at  law* 

A  Member  a^d  if  the  manag;ing  owner  was  1 
tered. 

Mr.  Rorwood  aaid  it  was  the  practice  at  the  [ 
to  ask  the  name  of  the  managing  owner  on  n  ^ 
ship.  This  had  been  so  for  the  last  two  of  tmee  1 
He  did  not  know  that  there  was  aotually  power  I 
mand  this  information,  bat  it  was  always  giv«L 
doubtedly  the  practice  would  be  continusi 
object  of  attending  the  meetings  of  scientific  L 
was  to  learn  something,  and  he  had  ofton  gahisdisadb- 
information  in  that  way  ;  but  he  must  conftv  ts  bfin| 
somewhat  startled  at  the  following  statement  of  Iv 
friend  Captain  Pirn  :— **  At  preaent,  of  all  pra|ci«lai| 
ship-owners  have  the  Scost  real  knowledge  of  thairprt>i; 
perty,  and  in  like  manner  they  have  less  aogosintiiii 
with  the  persons  who  are  engaged  in  thedr  sertiee  Ml 
any  other  employers  of  labour  in  the  kingdom,  StrUH 
and  perhaps  almost  incredible,  hr  it  may  appsar,  itl| 
by  no  means  an  uncemmen  case  (0  find  ovnen  iiH 
never  have  even  seen  their  ships,  and  who  knt>w  90 
more  of  the  men  who  serve  on  board  tllo«e  ships  Uiaa  if 
they  lived  in  Timbuctoo."  Hia  answer  to  thut  mt^ 
that  a  ship-owner  who  did  not  see  his  ship  occaftimud^ 
would  not  be  a  ship-owner  long^— be  faacaod  the  Bi^ 
ruptcy  Court  would  soon  put  an  end  to  liii  oaner  b  Afl 
line ;  but  if  it  meant  thai  an  owner  was  not  in  eonsHl 
sight  of  hia  ship  he  agreed  with  him^  because  ii  it 
had  a  dozen  or  twenty  ships,  and  they  went  on  dif «iiC> 
voyages,  he  did  not  know  how  the  problem  of  beinjt  ia  m 
many  places  at  once  was  to  be  solved.  But  bu  kvl  a 
competent  man  on  board  to  protect  his  intcrssti^  aud  tilt 
Lugislature  was  kind  enough  to  say  thai  he  «ai  VOl 
capable  to  judge  of  tho  man's  abUitiea,  bat  lbs  Oitt 
must  have  a  ce!rtiBi?ate  of  competency  in 
respect  before  he  could  engage  him.  V 
examine  m  detail  the  bumbls  petition 


He  vttuli  «■ 
1  of  tfae  ^mM 
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Stmm'a  Hatoal  Protectioa  Sode^.    It  ran  in  this 

file;  tiie first okute  was  this:— '^That  in  the  opinion 

«f  joor  petitionexB,  founded  upon  their  own  experience, 

t^  men  employed  in  the  British  Mercantile  Marine  8er- 

fice  sre  sahject  to  great  disadvantages,  which  can  only  be 

venadied  by  praotioal  legislation."    This  was  rather 

fi^e,  and  he  coold  not  really  answer  an  aocosation 

vhidi  was  not  more  detailed.    The  second  was  more  to 

th«  point!—"  That  the  nresent  way  in  which  ship' 

nticlM  are  drawn  np  is  arbitrary,  and  productiye  of  m- 

{QBToiience  and  injustice,  and  that  advantage  is  taken 

«f  tlM  aitides  to  bind  seamen  to  other  duties  than  those 

vhich  projp<^y  belong  to  them  on  board  ship,  and  to 

iBembanhip  in  *  benefit  societies,'  which  have  no  natural 

rdatioD  to  the  purpose  for  which  articles  of  agreement 

vcre  designed   by  your   Honourable  House."    Now, 

irticlei  of  agreement  were  very  carefully-drawn  docu- 

fflcsti;  he  had  one  before  him.    Thero  were  certain 

seeeatty  clauses  printed,  but  spaoe  were  left  for  the 

sdditkn  of  anything  which  the  master  and  seaman 

valud  'carried  into  effect.    It  must  be  signed  in  the 

pwaos  of  a  shipping-master,  having  been  read  over  in 

« deir  and  audible  voice  to  all  the  crew,  and  a  copy 

BBsk  be  sent   to    the   Registrar-General's    office    in 

iidiide-place,  to  prevent  Sie  possibility  of  the  articles 

king  tampered  with  even  at  the  8hippm|^-office.    The 

Act  of  Parliament  further  oompcUed  the  shipping-master 

to  hand  to  the  crew  an  abstract  of  all  the  important 

duMinthe  agreement,  and  they  were  requested  to 

hag  itup  in  the  forecastle  or  some  conspicuous  place.    It 

vu  sot  true  that  advantage  was  taken  in  them  to  bind 

Mmm  to  other  duties    than   those  which   properly 

Idonged  to  them  on  boiurd  ship.    After  careful  inquiry, 

1^  mod  that  the  only  clause  which  could  at  all  bear 

&it  interpretation  was  the  usual  one  inserted  in  the 

CUB  of  iteamers:— *'8e«unen   and  firemen   to  render 

mutaal  asristanoe  in  the  general  duties  of  the  vessel 

^en  required."    He  would  ask  the  Chairman,  as  an  old 

ttlor,Yhat  impropriety  was  there  in  that  P  If  the  engineers 

tad  finoeu  were  overworiced,  or  if  one  or  more  of  them 

vcn  31,  was  it  not  reasonable  that  the  deck  hands  should 

be  oaOed  upon  to  aadat,  and  tice  versa.    The  safety  of  the 

«lup,  argo,  and  men's  livee  depended  on  the  proper 

'Btatnoent  of  the  vessel,  and  was  it  a  cruel  shame  that 

»ii  sboald  be  provided  for  in  the  way  he  had  men- 

^oijeij  With  regard  to  the  allegation  about  benefit 

^fnttm,  he  was  assured  on  the  beet  authority  that  no 

'och  duie  was  ever  entered  upon  a  ship's  articles,  with 

<nf  HBin  exception.    It  seemed  that  by  the  law  of 

^^  t  deduction  of  7)d.  a  month  was  leguly  made  from 

w«  vigei  of  anyone  serving  on  board  a  Jersey  ship,  to- 

'J'di  the  Jersey  Seamen's  Sick  Fund.  Jersey  was  not  a 

kifeplioe,  and  this  provision  could  not  have  a  very  ex- 

^^>»led  effect,  but  no  doubt  it  was  objectionable.    If  it 

yoe  deeirable  to  made  a  deduction  from  seamen's  wages 

««uda  t  sick  fund,  it  should  be  a  national  affair,  extend- 

^  to  every  ship ;  but  he  did  not  think  this  was  an 

J?w»nous  way  of  putting  forward  the  objection.    The 

«»|diUtement  was  this—"  That  it  would  conduce  to  the 

Iplnre  of  the  mariners  and  the  interest  of  owners  of  ships, 

u>  tt  the  time  of  signing  articles,  it  were  made  oompul- 

•*y  npon  owners  to  give  any  mariner  who  required  it 

«  allotment  note  for  two-thirds  of  his  pay,  payable 

»«»ly,  for  the  support  of  his  family  or  relaUons,  and 

~**^f^ol4  tend  to  diminish  the  evils  that  arise  from 

««  pwewit  system  of  advance  notes."    In  reply  to  that 

M  wonJd  My  that  it  was  a  general  custom  to  give  half- 

W»  except  in  certain  trades   where   desertion   was 

^wtoitt,tnd  where  it  was  almost  impossible  to  keep 

aaglMh  leamen  together.    In  his  own  business  they 

JJp«M)ly  gtTe  allotment  notes  to  the  extent  of  one-half 

JJJ^ipaj,  and  he  thought  that  was  ample.    If  they 

2JJ«ded  It,  it  would  only  act  as  an  inducement  to  deser- 

J^m  lessen  the  feeling  of  responsibility  attaching  to 

TP|]*P«' jMwinanoe of  the  man's  duty.    Thflre  was  a 

r°"^BUi&g  against  advance  notes,  and  no  doubt  they 

•wttictQii  of  audi  miachie^  bat  he  waa  sot  pro- 


pared  to  say  he  would^rohibit  them.  In  the  first  place 
he  doubted  the  propriety  of  interfering  between  master 
and  man,  whether  sailor  or  not,  in  malang arrangements. 
If  in  ordering  goods  from  a  tradesman,  or  engaging 
joiners  or  bricklayers,  he  chose  to  run  the  risk,  when 
requested,  of  advancing  something  on  account,  he 
did  not  know  that  any  great  harm  was  done.  He 
thought  advance  notes  were  to  some  extent  almost 
necessary,  but  he  would  not  allow  them  to  exceed  20s., 
and  would  make  them  strictly  legal  documents,  which  at 
present  they  were  not,  unless  accepted  and  written 
across  by  the  owners,  when  they  become  bills  of  exchemge. 
A  seaman,  like  every  other  labourer,  ought  to  have  uie 
foil  protection  of  the  law,  and  if  the  owner  chose  to 
authorise  the  captain  to  give  advance  notes,  he  ought  to 
take  the  responsibility,  and  pay  them  without  demur  if 
the  men  were  on  board  at  the  time.  The  fourth  clause 
was  this — "  That  in  the  opinion  of  your  petitioners  it 
is  undesirable  and  unjust  that  a  mariner  who  fails  to 
comply  with  the  articles  of  agreement  is  punished 
crimixially,  while  he  is  oompelleid  to  take  costly  and 
tedious  dvil  remedies  against  an  employer  who  fiuls  on 
his  part."  This  was  untrue.  By  the  Merchant  Shipping 
Act,  a  seaman  had  power  to  sue  the  master  or  owner  of 
a  ship  summarily  oeforea  police  magistrate  for  wages  or 
deficiency  of  food,  to  the  extent  of  £50,  without  appeal. 
He  need  not  be  three,  days  in  any  port  without  suing 
the  owner  for  anything  which  was  due  to  him.  Three 
years  ago  an  Act  was  passed  giving  a  certain  proportion 
of  the  crew  of  any  ship  the  power  to  demand  a  survey 
as  to  her  seaworthiness  and  quality  of  the  provisions. 
The  fifth  ckuse  stated— <<  That  the  laws  and  regula- 
tions with  respect  to  the  supply  of  food  to  mariners  are 
in  niany  cases  evaded  or  defied  by  owners  or  masters ; 
that  quantity  is  deficient,  the  quality  inferior,  and  ttiat 
no  inspection  of  food  is  ptrovided  or  enforoed."  He 
had  already  touched  on  this  point.  The  law  did  not 
interfere  in  so  many  words  between  the  crew  and  the 
ship-master,  but  if  there  were  any  deficiency  or 
inferiority  the  crew  had  power  to  demand,  either 
here  or  abroad,  the  interference  of  a  magistrate. 
The  6th  clause  said,  "  That  under  the  present  system  so 
much  time  elapses  between  the  discharge  of  crews  and 
their  being  paid  off  that  much  suffering  and  immorality 
arises  thereirom.  That  wages  should  be  paid  within 
forty-eight  hours  after  the  termination  of  the  voyage, 
and  any  further  delay  should  count  two  days  for  one  in 
favour  of  the  mariner."  The  actual  law  was,  that  the 
master  was  bound  to  pay  immediately,  on  arrival,  one- 
fourth  of  the  wages  due  to  the  seamen,  and  the  reridue 
within  five  days.  On  inquiring  at  the  shipping  offices 
he  was  told  tliat  the  almost  invariable  custom  was  for 
the  men  to  be  paid  off  on  the  second  day,  and  rarely 
later  than  the  Uurd.  He  was  quite  prepared  to  support 
a  change  in  the  time  aUowed  fr^m  five  days  to  three 
days,  which  he  thought  would  be  sufficient,  though  it 
was  obvious  there  were  many  reasons  why  the  captain 
could  not  find  the  money  the  first  da^  of  arrival.  The 
7th  clause  was  this — '*  That  in  the  opinion  of  your  peti- 
tioners it  would  be  a  great  advantage  to  owners,  masters, 
and  seamen,  and  the  nation  at  larp^e,  if  seamen  were  re- 
quired to  pass  a  practical  examination  in  seamanship 
before  being  allowed  to  sign  as  an  '  A.B.,'  and  that  it 
should  be  msAe  penal  on  the  part  of  the  master  or  other 
person  to  engage  uncertificated  men,  and  that  the  appren- 
tice system  should  be  restored,  and  it  should  be  made 
compulsory  upon  owners  to  carry  a  number  of  appren- 
tices in  Uieir  ships,  according  to  &eir  size  and  tonnage." 
In  reply  to  that,  he  did  not  think  it  was  possible  to  ex- 
amine and  give  certificates  of  A.B.  to  seamen,  or  that 
the  men  would  care  to  be  examined ;  and  he  was  quite 
sure  Jack  would  often  lose  his  certificate.  The  oonse- 
quence  would  be,  men  would  be  driven  from  the  sea 
altogether  if  you  oould  not  take  them  without  a  certifi- 
cate. Again,  it  was  absurd  to  propose  making  it  illegal 
to  engage  ordinary  seamen  or  boys.  This  was  simply  the 
ordinary  Trade  Union  principle.    Why  wm  he  not  to 
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tngngo  A  man  whom  h6  believed  to  be  effioieiit  for  his 
porpoac  becauia  he  did  not  hftppen  to  be  exactly  an  A.B.  > 
It  was  nn  fttt«io|lt  to  licnit  liibDiii-  in  the  ftami?  way  in 
trhich  it  hud  b«^  aMetnplcid  in  Birminghain  and  Shef- 
field, Ho  would  treat  th©  qaeation  of  apprentices  pre* 
aecUy.  The  8th  clauie  said,  *'  That  ^r«at  inconvenience 
and  injury  reeolt  to  tho  inerc&ntilo  intGrests  of  thio  king- 
dom h^m  the  large  And  jnorauini^  employment  of 
foreigners  and  Lascanr  in  British  vhtpft.  That  within 
tlk9  kit  few  yeara  the  proportion  of  foreigners  to  Briti»h 
•Mmen  mnch  exceeds  that  of  one  qnarter  of  tho  who]o." 
Hte  reply  wns,  that  a  Parliamentary  rettim,  made  laat  year 
OP  the  year  before,  showed  clearly  that  the  propor* 
tion  of  formgnere  in  the  mercantile  majine  did  not 
OCOied  oii»*t«nth*  With  regard  to  Ijascai^,  it  was  abso- 
lutely nec«8iary  they  should  be  employed  in  the  Eastern 
tmde;  (lod  it  was  reall?'  a  great  mercy  to  English 
tailors  that  luoh  men  eo3d  be  found  to  act  as  finsfnen  in 
the  Bed  Sea  and  other  hot  climab^s.  The  Peninsular 
and  Oriental  Company,  in  facit  found  they  could  not  get 
on  without  them.  For  his  own  part  he  knew  Ter>-  little 
about  Lascars,  but  he  knif^w  eomethini^  about  Soandina- 
yitLtm^  who  formed  the  bulk  of  the  foreign  sailors  in  the 
English  mercantile  navy,  for  they  were  mostly  Ger- 
mans,  Swedes,  Norwegians,  or  Danes.  They  varttd, 
like  other  men,  but  his  eicperience  was  that  as  a  rale  thuy 
were  weft -behaved,  obedient,  and  sober.  As  Englishmen, 
of  course  they  all  liked  to  ^ee  as  many  us  possible  of 
(heir  fsUow-cotintryinen  om ployed,  but  it  did  not 
Us  in  the  mouth  of  Englbhmen  to  lay  down 
Bncb  a  doctrine  as  (hat^  when  there  wb4  not 
&  ooontry  in  the  worU  where  they  did  not 
abound  and  flourish.  Who  made  railways  in  Russia, 
Franoe»  and  Spain,  and  were  they  not  always  treated 
with  kindness  and  consideration  f  Why,  then,  should 
they  eiccludo  decent,  respectable  foreij^ers  from  em  ploy- 
mien  t  in  this  country  ?  The  9th  clause  pursued  the  aume 
iubicrt :— **  Thjit  a  serioua  evil  ariaeB  from  the  shipping 
of  foreigners,  generally  the  outcasts  of  their  countr)% 
jtom  the  amount  of  disease  they  introduce  on  board  ship, 
in  ipit^  of  the  beneficial  working  of  the  Contagious 
Biseases  Acts.  Yonr  petttionen  therefore  pray  your 
Honourable  House  to  so  legislate  that  u  compuInoTj 
medical  lamination  of  seamen  shall  take  place,  before 
the  crew  will  bo  allowed  to  aail  in  any  ship  under  the 
British  flag."  He  could  not  debate  this  subject,  but  h© 
entirely  differed  from  such  a  statement.  The  10th  dause 
stated— 7  That  great  abuae*  have  crept  into  the  present 
system  of  shipping  seamen  at  the  ^various  shipping  oHices 
in  the  United  Kingdom,  which  roquire  the  attention  of 
the  Legislature,  and  especially  in  regsrd  to  large  com- 
panies." That  was  so  delightfully  vague  thtit  ho  could 
not  tell  what  it  nieant  and  therefore  would  not  attempt 
to  answer  it^  Tho  11th  was  us  folio wa : — ''  That,  in  the 
opinion  of  your  petitioners,  great  abusca  do  exist  by  the 
practice  of  ahipmasierrs  charging  interest  Upon  moneys 
that  may  be  advanced  out  of  sQamen'jl  Own  wages,*'  If 
snoh  a  thing  took  place  it  was  a  acandalons  shame,  and 
the  ship- master  bad  no  right  to  charge  interest;  but 
probably  the  real  pmnt  which  the  memorialists  did  not 
understand  was  this  :*-Wh©n  in  foreign  ports  the  crew 
often  demanded  an  advance,  and  if  the  captain  had  to 
draw  money  from  bis  agentst,  he  had  to  pay  a  com  mission 
upon  it,  an^  a  proportion  of  this  was,  of  course,  deducted 
from  the  amount  drawn  by  each  man.  He  should  at 
once  discharge  any  captain  whom  ho  diacoyered  charging 
interest  to  his  men.  Tho  12th  and  last  clause  stated— 
^*  That  the  berthing  aocommodation  at  present  allowed 
lo  sailors  is  altogether  insufficient,  and  in  most  casca  ao 
djigraoeflilly  bad  as  to  call  for  tmmediate  legislation." 
Ai  he  bad  already  said,  berthing  was  never  so  good  »s 
ftt  th«  present  moment,  bccauae  the  crow  spac^  was  de- 
duotad  from  the  net  tonnage,  if  it  wajs  passed  by  the 
Boafd  of  Trade.  He  hoped  he  had  not  improperly  criticised 
a  very  important  document,  which  fairly  demanded 
the  attentive  consideration  of  the  shipowning  interest. 
He  had  already  admitted  there  was  a  serfotis  falling  off 


the  shipping  offices   ''like  sheop  U% 
n  hie  rcsourcefi  were  exhausted  a  Wt^ 


in  the  quality  of  Our  saDora^  though  he  did  net  «imlt  H 
to  the  wholesale  extent  which  had  been  saMrted.  S» 
would  now  venture  an  opinion  aa  ta  tba  muMm  of  M 
deterioration.  No  doubt  the  abandonment  of  ^am^n 
jiory  apprenticeship,  conpled  with  Hie  Urj^  in^ivieli 
steam^vmseUt  was  the  primary  otfum.  Sidling  -nrnt^ 
required  a  larger  amount  of  Sflamanthlp  for  their  aiTtpp 
tion  than  staameKV,  which  afforded  remiraerative  eiB|ilM* 
ment  for  skilled  H«mcn,  but  did  not  create  theifl.  ApOi 
the  luttfe  inerenee  of  British  tonDa^  nans  the  litrii# 
in  the  United  States  caused  a  demand  in  AKe«si  ^f  tt^ 
supply  of  properly  qoiilifiod  men,  and  the  o^nor  Uf 
ma^^tcr  is  too  often  only  glad  to  ooznplele  his  mwwV§ 
accepting  almost  any  man  who  chooses  to  repr<!«^t  \am> 
self  as  a  aeatnAn,  and  the  result  was  often  diiMistri )uj.  k 
man  had  been  known  to  ship  aa  A.B.  who  hjtd  tudv. 
made  a  voyage  as  &  sailor ;  perbapa  he  had  croiiei  tt| 
Atlantic  as  a  st«erage  paaaenger,  and  not  findlif  I 
ploy  ment  n»dily  on  land  shipped  himself  as  A.B.  m 
port  of  London.  He  believed,  too,  that  o^ver-T  „' ' 
had  done  mnch  to  destroy  Uie  individuality  mi  i 
reliance  of  the  sailor.  He  wis  now  coddled  an^  1^ 
round  with  so -tilled  ssfeguards  and  pratection,  ai  if  I 
was  a  big  baby,  unable  to  comprehend  or  protect  hit  e 
intereata,  the  result  being  that  he  t43ok  no  tnrabltl 
mftke  needful  inquirloa.  Twenty-five  yeais  egtl^f 
sailor  in  want  of  employment  went  round  the  do^i 
i^pected  the  shipping,  made  inqnirien  as  to 
owner,  nnd  when  he  saw  a  ship  to  hia  liHng,  he  i 
aft  imd  offered  his  services.  Now,  as  a  rule^  a  mta  t 
saw  hid  «hip  till  she  was  about  to  leave  the 
They  attended 

pen  ;"   and  when  ^ 

accepted  any  employment  tn  which  Rood  pay  and  ImS 
advance  notes  were  offered,  ntterly  indifftv^eat  mtlifrli 
the  quality  of  the  ehip  or  character  of  the  master.  W§ 
had  been  assured  that  tJie  inducement  of  two 
advtince  would  ensure  a  crew  to  the  mo«t 
craft  in  existence,  in  preference  to  an  A  I  ship 
such  a  bribe.  These  legislative  provisions,  forat, 
official  red-tape,  induced  suspicion  on  the  part  ol 
Jack  against  the  owner*  and  an  attitude  of  aaf 
was  the  result.  Again,  he  b*licved  nothing 
respectable  seaman  so  much  as  being  aHodstfld 
the  diareputable  impostors  he  had  alloded  to,  villi 
while  drawing  the  pay  of  A,B.,  proved  inmm^¥bm 
at  sea,  shirked  their  work,  and  thus  thr«v 
labour  on  the  competent  men.  Another 
which  resulted  was  this,  that  these  im 
drew  the  same  pay  as  the  good  men.  It  wn  , 
^ble  in  a  ship's  artiole«  to  make  a  diitiodiea  if 
wage  between  men  of  the  same  grade,  eo  that^  tmlM  i 
man  were  utterly  incompetent,  and  the  mnslar  took  '^'' 
trouble  to  carry  the  proTisionfl  of  the  law  into  eiM 
disrate  him,  he  r^ped  tho  same  remunefattiia  li 
man  who  was  worth  twice  or  three  times  as  mucL 
to  the  remedy^  it  was  impcsBible  to  alter  ^iti^  ia 
hurry,  but  the  first  thing  to  do  was  to  raise  the 
tone  and  the  educational  ^ition  of  the  clum 
which  sailors  were  drawn.  He  had  no  belief  in  arl 
attempts  to  make  people  good,  wise,  or  clever  hy  Ad 
Parliament.  Next,  they  should  establish  a  srtttt-in,  ym 
of  compulsory  bat  of  optional  apprenticeship.'  Tho  iM 
he  put  before  the  Eoyal  Gommisuonefs  was  dmplf  tUl 
that  a  sailor  could  not  be  produced  at  a  moment's  uoiBI 
he  must  be  taken  yonng,  and  gradually  trained  ffltvi 
seaman.  Thoae  vessels  which  took  a  certain  propotll* 
of  apprentices  should  be  free  from  any  oontribatifti  top 
wardathe  expense  of  training-ships:  hut  if  the  nwnrrtf 
a  pteamer,  for  instance,  said  hi  had  not  space,  or  it  ^ 
not  suit  him  to  oarry  approntioes,  thon  ha  Bhoulil  c(sa^ 
tribute  his  quota  in  money  to  tho  mipply  of  siileii^  B 
was  only  right  to  look  at  what  had  beoi  dl>IK«  ftiT  lll{ 
mtn  of  late  years.  Berthing  waa  mtieh  bnprovidt  OB 
aourvy,  which  was  onec  so  ppovalent^  was  wm^J  h«» 
of.  He  had  known  men  hoisted  ofsr  tiieiMi 
they  were  unable  to  mo^e  fbr  this  dliiase.    He 
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i  liUTsy  of  th«  tMp  or  proviiliMii  he  buil 

■vedio ;  W,  ab<rve  all,  thti  Boftrd  of  Trade 

1^  powen  which  lie  conaidefred  utterly 

— *  --*  whidL  hs  did  Dot  think  auy  other 

jnea  wo<iM  iubmit  to.    Th&f  could 

„__„_„  »TOitaii7  ftlloged  unsea worthy  or 

M^  Ifid  order  the  cargo  to  be  diachai^ed,  and 

■  ■  i,  whUat  ownefB  Bendiiag  shipa  to  9©a  in  a 

*iki  to  lifs  might  be  proiMicuted   for  mit- 

afiid  unoished.  by    fine  ai}d  impriHonnieiil. 

aba  uwo^  hmd  in  fact  been  sent  to  prison 

pttmmg    of    that    Act,    two    years    ago. 

•duwwleiiged     that    tbere     were    floi^a 

w  wsn    carwjgw,    incompetent,    and    por* 

and  thjero  w&9  thipa  bndlj  construct^ 

Imitd,    ill-found,    and    Improper^    miumed. 

i»f  !£d,UOa  Britieh  ehipi,  and  a  quarter  of  a 

lih  iiiipoirn«rfl,  it  would  ba  ■timn^e  indeod  if 

■ei  found  vho  fUled  to  dlacharga  th«ir 

fMf«r  nantier.    Thete  important  qaeslions 

diiemMd  with  vomething  Uko  oalmuesa  and 

bill  the  igoomni^  which  existed  nmon^it 

with  nifani  to  thipa,   and  evtn  amocgat 

who  ^hom  to  give  an  opinion  upon  them, 

ttir  Houi.     In  tha  dabate  on  the  Mer- 

^t  jear  in  ^e  Hom*e  of  Oommoni, 

u   ittvrver,  whoM  knowledge  of  shipping 

_  ho  bisiieved,  to  the  ponay  boats  betweeu 

104  Westmlnateri  aaid,  to  show  the  rockleea* 

ipuwaen  and  the  absolute  n^<3HBtty  £or  restric- 

1^00,  the  Board  of  Trade  roturna  ahowod  that 

kfl  a  Welih  port  in  the  winter  mofithn  kden 

li^nag  Oddy  one  inch  of  freeboard.     Thta 

tiid  MMiid  of  them,  and  tbt^y  sent  for  the 

Iwt  ill  Ill0  lOMlttime  anolh.er  gentle  man  rose, 

I  nothifi^,  for  he  had  s«hea  a  ship  in  the 

a  Gtmm  ahip,  with  ao  freeboard  at  all  amid- 

«aa  a^waah  for  16  or  18  f^et.    Of  course 

Boa  »we  londly  appUniled,  but  on  inquiry 

Oil  Ihttl  the  draft  of  the  WeUh  ship  waa  indeed 

n  than  the  depth  of  the  hoM,  hut  the 

, in  did  not  know  the  diff«renoo  between 

^  M^  uid  «xtenud  depth,  nor  did  he  make  any 
^'^'■VMirtho  feidtt  frames,  and  ceiling,  and  the  truth 
^s  Ikl  Hi  mia^  abtued  ship  loflt  port  and  carried 
ls«Hp«fcly  with  2ft.  3in,  of  eida.  The  other  case 
1^  Chtt  linn  remarkable.  He  oould  not  imagine 
]  ihip  it  could  be  that  had  no  freeboard, 
ittf  Queen  Eliaabeth's  old  ahlpa  with  a  high 
_  _fti  poop,  or  a  Dutch  gaOiot.  On  inquiry  it 
lllid  it  w«a  a  itaiaidr  ol  90  tons,  built  esp&ciaLly 
onlt  on  the  Cidaeie  rivere ;  she  had  no 
E  <^ling  at  nuwy  ports  to  coal  on  her  out> 
bi  at  Uat  reiu^hed  her  dustinalion  in  safety. 
P  Ota  tnatanoG  of  the  rtM^klMi^  cout^mpt  of 
MQ  oocorted.  If  peopH  fr<:am  philanthropic 
rai,  dMlcwl  to  discuaa  large  queationis,  the 
^ilid«,  b«loe«  attacking  the  character  for 
f  thilr  iiQoW'tmbjecbi,  waa  to  mako  themselves 
«1tii  the  iobject,  ascertain  the  foots,  and 
I  lltfai  Dommon  sense  to  them*  A  word 
Monaatothe  thipBliiemselves,  Captain 
I  Mil  vilh  the  ships  for  being  eight  timea  the 
I  tkHim,  isnifitimei  ten  times,  and  occasionally 
tibitt  ha  did  not  fay  whether  he  referred  to  Eailing 
lOfMiimaii>  With  rsgazdtotho  former  i^  was  not 
;  ^  tbsf  m^f  exmded  four  or  five  times  the 
S«  wint  on  Airther  lo  spe&tc  of  four  timea  being 
~  Isioith;  but  another  gentleman  who 
■•  Cl^in  Fettooek,  rather  relieired  his 
9  hs  Mid  he  had  the  bewt  Authority  in  the 
^l  i»  tibt  dsa  proportioD,  *i^.,  Noah's  Ark,  whose 
BP  *«•  B2  tiskes  fba  beam,  and  he  had  built  a  vessel 
*^  tar?df4  whioh  answerod  admirably.  Ha  could 
J^«y  Uiat,  m  ht«  opinioiu  the  old  style  of  ship  was 
bid,  Ihs  tild  builders'  tonoiiige  tosk  no 
I  Qm  4iftb,  and  the  tesnU  wm  a  ityls  of  ship 


so  sbJtt  and  heary  that  the  Amerkami,  who  were  uadar 
no  restrictions,  were  beginning  to  ran  uway  with  the 
carrying  trade  altogether,  when  the  legislation  was 
alter^  and  English  ships  were  also  built  so  a*  to  attain 
a  fair  speed.  At  the  same  time»  he  quite  agreed  that 
some  ateamera  were  built  much  too  long.  He  should  not 
attempt  dogmatically  to  lay  down  any  preoiso  rule,  but 
he  should  not  ^re  to  exceed  eight  or  nine  times  th& 
beam.  Some  of  Captain  Pirn's  strictures  wert,  no  doubt, 
well  founded,  but  ha  bad  gone  a  little  beyond  the  mark 
in  saying  that  tb«  loss  of  life  amounted  to  ten  or  tw&Lv« 
men  a  day.  Thev  lost  by  far  too  m(uiy,but  the  number 
was  about  three  d'aily.  There  was  a  good  deal  m  what 
ho  said  about  the  tonnage,  but  it  was  quite  a  mistake  to 
suppoee  that  the  present  system  was  in  favour  of  the 
shipowner.  The  present  mode  did  show  the  actual 
internal  measurement,  r&okoniog  by  hundreds  of  cubic 
feet,  and  it  was  quite  a  mistake  to  suppose  that  vensels 
were  built  unsafe  or  impropoily  in  order  thiit  the  owner 
might  bon^'ttt  hv  the  mode  of  calculating  the  tonnage. 
This  r|tiestion  was  a  most  interesting^  one,  t^p^ially  with 
regard  to  the  question  of  the  8ue»  Canal  dite%  which  ho 
could  not  then  enter  upon,  except  to  say  that  what  the 
French  objected  to  w»a  the  numerous  deductions  ad- 
mitted in  the  ease  of  stoameis  in  calculating  the  net 
tonnage.  The  present  plan  was  by  no  means  perfoot, 
but,  in  considering  it,  it  must  be  borne  in  mind  that 
there  were  two  things  to  be  taken  into  account,  one  tho 
dead  weight  carried  and  the  othex  the  meaauremenL 

Mr.  EoQh^ien  said  he  feared  be  was  not  the 
worthiest  repreeeatativo  of  the  class  of  foreigrv  sailors ; 
but  in  the  presence  of  so  many  hard  words,  which,  how- 
ever, he  believed  had  conveyed  rather  weak  argumente, 
as  had  boon  used  on  the  former  ocDasion,  ho  wished 
to  lift  up  his  small  voice  in  pointing  out  the  economkal 
view  which  bore  upon  tha  employment  of  foreign 
Bailors-  He  was  prepaied  to  grant  that  the  peroentago 
of  them  in  the  British  mercantile  navy  amounted  to  one- 
fourth,  but  if  that  one-fourth  were  not  employed  the 
result  would  be  that  one  million  and  a  quarter  tomiago 
of  British  shipping  would  want  omj>loyment,  since  they 
had  heard  that  the  total  amount  oi  BriLiah  shipping  was 
aix  million  tons.  But  if  British  shipping  were  not  em- 
ployed foreign  would  be,  and  there  would  be  a  tendency 
in  the  carg-o  to  follow  th^  fiag,  and  tho  trade,  oonse- 
quently,  would  not  only  be  in  foreign  bottoms,  hut 
would  gnwlually  be  drawn  to  foreign  porta.  The  vast 
iocroaso  of  the'  Hritish  fleet  was  not  Ri^companied  hy 
corresponding  increase  in  British  seamen,  simply  be- 
cause after  all  Eogland  had  no  large  population  to  draw 
upon  for  tho  purpose;  and  there  waa  a  cause  at 
work  now  which  did  not  exiat  In  former  dftys,  namely, 
the  large  number  of  yachts  which,  at  the  present  day, 
absorbed  almost  all  the  very  cream  of  the  ssilora 
who  were  to  bo  had.  Again,  at  the  risk  of  being 
offensive,  he  would  contend  that  tJie  Engliahmaa 
was  not  already  a  sailor,  with  that  innate  love  of 
the  sea  which  sounded  so  well  in  song  and  romance,  tor 
this  was  not  really  found  in  England  to  the  same  ex- 
tent as  it  was  in  Holland,  Norway,  Denmark^  and 
Sweden,  where  every  child  as  soon  as  it  could  toddle, 
was  aocustomed,  in  the  ordinary  business  of  life,  to 
handle  a  boat,  and  might  therefore  be  said  almost  to  he 
a  bom  sailor.  They  must  therefore  fall  hack  on  the 
excellent  remedy  suggested  hy  CapL  Pim,  jaamely,  train- 
ing ships,  which  not  only  would  give  them  aailora,  but 
that  class  of  sailors  which  Mr.  Norwood  had  so  happily 
depicted— sailors  who  had  an  affection  for  their  ship, 
who  looked  upon  it  as  their  home,  and  whose  backbone 
of  loyalty  was  demonstrftttd  all  their  lives  through.  As 
to  the  question  of  food  and  wages,  Mr.  Norwood  had 
stated  thfj  caac,  and  ha  believed  his  arguments  if  ere  un- 
questionable, A  man  who  §ot  paid  at  the  rate  of  IBs* 
and  12s.  for  his  food,  with  his  firing,  light,  and  lodging, 
was  as  well  paid  as  any  ordinary  mechanic  with  tho  same 
qualifications*  No  doubt  there  waa  somethiog  to  he 
smd  in   favour  of   the  complainti  oude  about   their 
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lodgings,  but  a  gf«at  deal  woald  be  do&e  to  im* 
prove  that  if  they  could  obtain  men  mo  its 
Hko  the  l^cftl  sailor  of  th©  olden  diij,  who  would 
take  more  mtoreftt  in  the  forecastle  they  occupied. 
Speftlring  from  old  recollection  he  was  reminded  of 
^eeaeli  who  n^ed  to  ship  thetr  crew^s,  not  by  a  pier  head 
jump  afi  it  vrat  called,  just  grettinj^  on  board  a  TesBel 
they  hud  not  seen,  as  aha  was  haixliog  out  of  douk^  and 
very  ill  provided  with  clothing,  but  men  who  had 
ahippod  on  board  the  veflsel  a  fortnight  before  she  sailed, 
and  who  were  well  acqimintcd  with  every  part  of  her. 
If  the  fortitafltle  was  not  properly  cleaned,  fluch  men 
would  talk  to  the  mate  or  to  the  boatswain  nhout  it ; 
would  burrow  ft  bucket  of  paint,  and  in  their  off  watch 
would  put  it  to  rights.  Indeed  he  h&d  seen  some  very 
creditable  specinaens  of  decorattonfl  done  in  this  way  by 
the  sailors  themselves,  Durin;;^  the  last  few  diiys  he 
had  conversed  with  some  of  hi*  friends  in  tho  city, 
and  asked  if  they  employed  any  foreigners,  and 
the  ivply  was,  in  many  quarters,  thst  they  employed 
aa  many  as  they  cbuld  gel>  and  they  wished  they  could 
gwt  them  aU  foreign erp.  In  the  case  of  the  Peninsular 
and  Oriental  Oompanj,  Laijt^ira  did  the  work  which  could 
not  be  so  well  dono  by  Europeans,  and  ae  that  great 
company  had  a  guaranteed  dividend  of  aix  per  cent,,  it 
was  obvious  they  did  not  employ  these  men  from  any 
nn worthy  motives.  Turning  to  the  qQestion  of  con- 
ftrnjotinTi  of  sKipfi,  and  dealing  with  the  extreme  length 
which  had  been  represented  as  so  dangerous,  he  thought 
that  the  effects  of  a  heavy  sea  on  a  long  vessel  had  been 
alightly  over-stat^^d,  beoiiose  it  hFid  been  represented 
thut  a  quantity  of  wafajr  coming  on  board  amid<^^ips 
wou]d  eventually  swamp  the  veflaeL  But  taking  the 
extreme  case  of,  say,  SO  tons  of  water  thrown  on 
tbn  dt'ok,  tho  oonsaqcience  would  be  the  ship 
would  be  depres9od|  and  consequently  would  have 
a  different  displacement  i  every  lifty  ton s^  down  on 
the  tleck  wafi  fifty  tOES  of  water"  below  tbe  hull  of  the 
vesfttl^  nnd  consequently^  it  hud  practically  no  viTect, 
except  tb at  the  two  ends  were  not  properly  supported. 
That  brought  him  to  another  point ;  in  old  days  such  u 
structure  would  bo  far  more  dangerous  than  noWj^  be- 
cause modem  builders  had  in  iron  a  mttteriai  which  could 
be  ns^d  to  streogtheri  the  upper  deck  as  far  m  the 
emergency  required*  Hero,  however,  he  showed  that  the 
quality  of  matcaial  put  into  ships  waa  not  always  so 
l^ood  aa  the  guarantee  of  Lloyd's  rules  would  lead  one  to 
believe-  There  wera  rulos  as  to  the  strength  of 
material  in  tbe  direction  of  the  grain  and  acroiu  the 
grain,  hut  they  ignored  altogether  tho  ductility  which 
tht^  materials  should  posse jss ;  a  certain  breaking  strain 
waa  exacted,  but  nothing  was  said  as  to  olaaticit}\ 
Another  important  point  was  that  these  rules  kid  down  by 
Lloyd's  and  innurnnee  nssociationa  did  not  ton  eh  upon 
»]pars,  though  it  was  a  notorious  fact  thiit  the  amount  of 
disnui sting  in  modem  ships  was  something  enormoui. 

Mr.  C.  W.  Merrifleld.  F.E.S.,  said  no  one  could  appreciate 
more  highly  than  bimHtflf  tho  value  of  such  a  paper 
u  that  read  by  Captain  Pirn,  but  as  time  was  limited  he 
most  be  excused  if  he  came  at  ones  to  those  polnta  on 
which  he  differtxi  from  him.  fhae  thing  which  struck 
him  moat  mjirkedly  was  tbo  excessive  attention  given  to 
,  the  supposed  superiority  of  old  times  over  the  present, 
th^t  iau»  t^mpot i»  aeti  of  which  Horace  had  spoken.  He 
however,  required  evidence  to  show  that  seamen  had  ever 
been  on  the  whole  better  than  they  were  now.  As 
regard B  ships  ho  knew  it  was  not  the  caae.  He  had 
followed  wry  closely  the  hiatory  of  the  construction  of 
merchant  shipping,  and  on  the  whole  ho  would  venture 
to  say,  our  ships  now  did  tLeir  duty  better  than  those  of 
former  days.  Captain  Pim  had  said,  **  In  those  days,  if 
a  ship  were  substnntittlly  rigged,  fairly  fitted  out,  ably 
handled,  tmd  constructed  without  reference  to  hnUden! 
tonus ge*'— but  how  many  ifs  were  there  in  that  atntenee? 
— *'  oftr  ships  were  ready  to  face,  and  well  qnalifJed  to  sur- 
mount whatever  weather  they  might  encounter  withou 
ttmi  n  in  g  a  rope-yarn ,  *  *  He  did  not  know  m  nch  about  rope 


yarn r  which  was  lathe  bo>liWMn*t  de|»«rtmeftt,naliQtfdt^j 
of  th  c  naval  architect,  bat  he  did  kno  w,  fts  a  EUittpr  of  Jkfll,  " 
that  they  often  strained  seams,  and  niA  onft^qiicBtlv 
fltarted  a  butt ;  and  he  had  a  terrible  due  pfi=M  fit  1 1  hi 
mind  in  which  a  large  East  Indian  ooilvo;,  a> ' 
and  etacorted  by  men  of  war — eleven  first  ■ 
all  went  down  in  the  Bay  of  Biscay,  8impl\ 
exposed  to   a  succession  of  severe  gales,      5 
not  expect  anything  worse,  even  in  these  d«)3  ue  muf, 
imsea worthy  ships  and  bad  iron^      No  douU  th«v  i 
bad  imn,  but  it  had  been  oiused  by  the  same  cin 
stance    which    caus^  the    complaint   of  aeamtt 
namely,  that  we  had  recently  been  obliged  to  doub! 
treble  the  quantity  which  could  reasonably  be  pn 
of  good  quality.     Aa  to  the  tonnage  que^tieu  h«J 
very  glad  to  see  that  it  had  been  gone  into,  ladll 
Captain    Pim    bad   realised    the    rudimentary   p 
plea  both  of  tfir©  as  applied  to  ships,  and  of  di4| 
ment*      There   was  no    doubt  of   the  direct  *p| 
tion  of  the  two  prindplet,  in  the  general  (qtm 
he  had  suggested^  that  the  prober  quantity  to 
wjiB  the  difference  between  the  light  and  the  1§4 
plaeement,  but  a  rudimentary  general  prinefple  i 
of  much  use  except  in  its  application  ;  and  on  thi^  | 
after  giving  a  great  deal  of  attention  io  it,  it  seemi 
him  to  be  a  very  diOScilt  question.     And  10  wtlh'1 
Committee  of  th*j  House  of  Commona  before 
gave  evidence  last  session,  which  waaJargely  coiiip 
shipowners.    They  thought  it  very  difficulty  and  J 
ing  by  the  Bill  presented  to  the  Committee  by  the  1 
of  Triide  he  should  think  that  Board  also  found  it  tn 
difficult  matter*    Therefore  he  did  not  know  wheri 
ought  to  set  it  down  to  unusual  knowledge  on  I 
of  Capbiin  Pim,  or  to  the  want  of  studying  the  ti 
of  the  subject,  that  he  fotsnd  it  so  easy  a  m^Vi/my 
were  possible,  without  any  doubt  or  hesitatii»n,  d) 
with  a  conKiderable  sprinkling  of  rogues  atnongMli 
honest  men,  to  say  in  all  cases  what  the  light  liui 
and  what  was  tho' loud  line,  there  could  then  be  ntf 
culty  about  the  mutter,  hut  to  do  that  it  reqa^ 
everybody  should  po^e8S  common  sense  and 
With  regard  to  thf»  load  line,  he  should  not  like  1 
that  in  any  particular  cafie,  except  for  a  given  ship  I 
a  given  cargo»  and  when  he  came  to  the  light  line  far 
entirely  at  a  loss  to  know  what  it  wna.  If  yon  M  *ft' 
empty    wooden     hull    jou    might    take    her   las» 
line     as    a     certain    light    line ;     but     mhsn    J^ 
got  beyond  that,  or  when  you  had  the  Hbettr  1^  f>^«f 
tricks  with  It,  by  hauling  anchors  and  eqnir 
various  things  of  that  kind,  on  board,  how  v 
defined  ?    And  if  you  took  a  vi^sel  with  hpr  luijiu-^ 
boilers,  and  all  thut  kind  of  thing,  filling  the  boil«n»^ 
water  alone  would  make  several  tons  diffbrenos,  to  I 
nothing  of  the  question  of  coala,  although  that  | 
an  additional  difficulty.     If  a  vessel  were  built  fee  aj 
trade  she  might  be  built  heavy,  but  if  ahe  were  I 
a  heavy  trade  she  might  be  built  light,  on  the  oil 
that  slie  would  come  down  to  her  wdgbti.    Biil*i 
suppfling  a  light- built  veasel  to  b«  em]^eyed  in  T 
trade,  or  something  of  that  sort,  was  the  kenllidflf 
considered  as  part  of  the  light  loading  or  ai  pftrl  oC| 
burthen  f   It  would  easily  be  seen  how  much  OpQoir 
fra ud  was  involved  in  a  1 1  those  q ueetions.     They  w« 
agreed  pretty  much  on  the  broad  principle,  but  the  i 
qutstion  was  one  of  detail,  and  these  detsjlji  wero  nol^ 
provided  for;  in  fa<!t,  it  was  on  tbi»  quealienof  d 
that  aU  attempts  had  hitherto  broken  down*    Mr.  M* 
som  did  not,  find  it  so  easy  a  qestion,  although  b«  k 
directed  half  his  life  to  it  i  and  as  the  result  of  1 
inquiriea,  the  beat  thing  he  eould  suggest  w&s,  to  i 
tho  whole  internal  capacity  of  a  soiling  Tesiel  ^"^ 
cnrgo   could   poaaibly  be   carried,  and   in  the  Cil»  jj 
paddle-wheel  steamers  excepting  the  engine- room+wMMj 
could  not  be  used  for  the  purpose  of  carrying  i 
Then  there  came  on©  exemption  after  the  tfthsr,  * 
ing  the  old  system  of  tare,  the  rule  beiiig  tO  f*^" 
goods  only  ^at  either  wora  acttiaUy  i 


mi  6idf  thi  goodi  th&t  might  p<mfiil>]^*  be  carried, 
ifiil  flmuUOo  pbji  in  tlie  caae  of  excasf  ito  tare  being 
l»  tlim  ftr  du&  gKMk  wdf  ht    Th  at.  ««  be  onderAtood , 
M  «ek  M.  da  LeMep  wi&k«d  to  do.     Haviog  had 
H  offortamtj  of  pemaisir  bis  letter,  h^  undBrattKid  bim 
rfXhi  %m  with  C-ftpL  Pim  exactly  si  .to  tbe  mode  he 
laifof  kfyiiig  tonnagp,  but  in  his  idea  that  the 
nt  mtam  wi«  unjust,  bis  principal  object  being  to 
^s  dtui  Ufiad  on  tbo  Ktobb  tonnage,  not  on  the 
.«•«  ftfltf  deduction  had  been  made   for   engine 
~  ~  tpttct,  and   lo   an>     Ai   to  ibe  fiiilure  nf 
■■-.'^l  be  irould  jaot  attenipl  to  trench  on 
vbich  would  ha^e  to  be  oomipied  hj  the 
wM  •bortly  eoming  before  Parlmtupnt,  or 
cotwed   by  the  CommiBsion   of  which  ho 
howjnf  td  be  a  member ;  but  ho  did  think 
Qcfi  in  tbia  country  had  been  in  some  re- 
'  r  ^  cbarged.    Generttliy  fipeakio  g,  ah  ipa  were 
to  were  bad  claaiea  amoligBt  them.    Gene- 
ri^%tbepe  were  good  sbip-ownent,  who  took 
ir  gbipa  and  of  their  seam  en ,  becauae  tbey 
ihm  ralue^   hot   thero   was  a    good  deal 
^hil^^owTiing^  many  per^oDf^  Owning  thare« 
:    ibe    miJELG    way    as    thoy    did     in    rail- 
;      inreeUnjent,  not  knowing-  anything 
nd  these  people  made  bail  ehip-owncra. 
>ther  impoTtant  canae  for  the  loaa  of 
19  tbe  ignorance  which  prerailed  in 
^  and  abip-bnilding  Tarda  to  &  much 
:xi^:j^  \hML  waa  aappoAed,  of  the  proper  diatri- 
I  of  tlie  ftnvngtb  of  material  in  ahipa.     Th^re  waa 
^  Miii  education  in  thia  matter,  en^en    amonqst 
'  made  iliip'building  cm  orcupationr  and  they 
~''       to  be    ready    to    spend    any    amount 
Moy   in    the    dra&aman's    oihce    to 
^  s^  who   thofonghly  nndentood    their    pro- 
ad  who  conld  not  only  lay  off  a  frame   or 
"^taiJ,  but  who  understood  the  difitribntiou  of 
I  ol  1  ahip.    Ai  u  consequence  of  this  igno* 
i  1  a^  lafreqqgntly  happened  that  a  ship  which 
■•lia*-^  attempted  to  be  Btrengthened,  bad 
-*6y  ««fdf)  iroTve  than  ahe  waA  before,  by  Ihe  ma* 
-^^•Hftti  iu  tbe  wrong  plaee ;  and  he  waa  sorry  to 
*'^^  bo  one  reepeot  in  which  knowledge  waa 
■■^■H>thi«  countiy  tbEin  in  the  coniideration  of 
*^«iMbal  rtien  of  m  ihip  conaidered  as  a  girder, 
J*"***f  in  which  iron  ooght  to  be  put  into  that 
■^  Jj  «(ii  Iht  ftfew.    If,  therefore,  there  was  one 
•^wnesttofs  than  another r  which  be  would  give 
*^1^**»iiiao4  boildera,  it  was  tbia,  to  eparo  no  ex- 
^^■S*  ^**ft<!iuui'«  office  in  securing  nien  who 
\f  m  thskt  eTcry  atresa  waa  cidculated*  and 
I  natoriil  needed  to  meet  that  streaa  proTided 

i  ftoiiaU,  F.H  J.,  said  be  highly  appreciated 
,  I  t»f  iddr«aaing  bis  old  frienda  of  Zf>  yeara 
'  Society  of  Arfa,  and  coull  not  but  con- 
y  ^kfekij  on  having  so  important  ^  subject 
r  dir^uwon,  for  if  there  was  one  art  of  greater 
:  than  another  it  waa  the  art  of 
f  utilising  it ;  and  if  there  were 
!  Diuri  iniiij  lately  connected  with  the  diffusioo 
4  ind  Commerce  than  another  it  was  the 
^  •ft«r»fitilt  na¥y.    Ha  tboagbt  they  could  not 
•T^titn  f©Uow  the  advice  of  itr*  Norwood,  and 
i  lht$  qrn--*iir,fl  c%lmlyt  putting  aside  all  prejn- 
political  party  vtewa,  and  con- 
common  good.     Be  was  gkd  to 
^^H^^tif  6pcocb  a  oommuniCJitiou   to   ber 
:5?™y  "^^  ^^  Legislature  to  study  thifl 
'  '  Si  it  in  hand.       For  his   own    part 
wiA  an  addiHon&l  reason  why  the^ 
■•  the  question  then,  and  express  their 
1 1*  *li»t  waa  wise  legiaktion  &nd  what  was 
ib^  vilehed  and  taken  aome  part  in  logia- 
>  IQ^on  daring  the  whole  of  hia  life,  and 
w  tad  been  tha^t  kgialation  had  done  infinite 


harm  to  the  abtpping  Interesti  and  had  aUo  Dorreotod  ^ 
thftt  evil  and  done  immonee  good.  It  had  done  barm  m 
this  way.  Some  persons  wanted  a  law  saying  how 
many  lengths  should  be  legal,  and  how  many 
illegM.1,  but  all  such  legisktion  would  be  prejn- 
didol.  One  of  the  most  ruinous  lawa  ever  enacted 
was  tbe  law  saying  what  breadth  a  ship  ibonld  be  made 
of,  and  what  tonnago ;  bo<?aua<j  it  compellod  builderi 
under  enormouft  penalties  to  build  crank,  top-heavy^  un- 
seaworthy  Bhips.  "^Vhen  bo  waa  a  boy,  one  of  the  most 
eminent  ahip-builders  he  knew  Imilt  a  ship  so  cmnk 
that  it  nearly  broke  hia  heart,  for  she  went  four  times 
ft  week  past  hia  houfrij,  and  twice  a  week  did  she  lie 
on  the  Btarhoard  aide,  without  moving,  and  twice  « 
week  on  the  port  aide.  Sbo  was  built  by  Act  of 
Parliament,  and  that  was  tbe  re«nlt.  From  that  J 
time  he  Joined  hia  friend  a  in  endeuTouring  to  get  that,  | 
Act  of  Parliament  n^pealed^  and  after  iomo  twenty  yean  I 
they  aucco«dedf  and  got  lit*  5Ioor»om'&  Byatfin  of  I 
mcafluremeut  introdnced.  That  was  tbe  grandeat  Jegis-  ' 
lative  measure  ever  passed  in  the  shipping  interest^ 
because  it  had  emancipated  buItdorK  from  all  the  tmm- 
mela  which  had  been  thrown  around  them  by  legialiilion, 
and  left  them  to  hoild  the  heet  possible  sea -going, 
money- earninK-  sbips  they  could  ad  viae,  without  the  In- 
tcrfenmce  of  rarliamcnt.  Hia  view  was  thati  tho  ahtp- 
buiidrer  ahould  bo  responsible  for  the  sea- going  quali- 
tiee  of  the  ahip,  and  for  every  element  in  her 
eonatrnotion,  and  if  ahe  turned  out  a  bad  one 
kt  him  he  punished  ;  and  if  from  unaoaworthinesa  she 
drowncrd  her  crew  let  him  be  prosecuted.  If  the  builder 
ctilpably  built  a  bad  ahip  when  ho  was  honestly  paid  for 
I  a  good  one,  and  that  bad  ship  had  taken  good  sailora 
flod  a  good  t^aplain  to  the  bottom^  that  man  ought  to  be 
accnacd  of  a  trime,  and  he  fthould  like  to  see  on©  of  the 
old-fnahioned  gibbets,  such  na  ihoae  on  which  bo  u#ad  to 
see  tho  skeletons  of  pirates  hanging  in  old  dayo,  and  if 
any  ship  wus  lost  through  the  oulpabiUty  of  the  builder,  he 
ahould  like  to  see  him  hrtng  oo  that  gibbet*  That  would 
be  good  legislcition,  and  hy  wished  the  Board  of  Trade 
hiid  courage  to  make  it.  If  a  Bhip-build*>r  built  for  any 
money,  or  forany  customtjr^  an  unaeaworthy  ehip,  which 
Ixy  its"  unseaworihineflH  cauaed  loss  of  life,  let  him  be 
anmmoned  aa  a  culprit  by  a  public  pposccutorj  and  let 
full  justice  be  done  upon  him.  On  the  other  hand,  if 
you  wanted  a  good  ship,  you  ahould  go  to  a  good,  boneat 
I  ehip-buildcr;  and  be  did  notbeliero  any  Act  of  Parliament 
'  would  convt^rt  a  dishonesty  ignomut  ahip-huilder  into  an  ^ 
honest  man.  He  entirely  agreed  with  Mr<  NorwoodfJ 
that  great  wrong  bad  been  done  to  ship-owners  in  muoh  1 
that  had  been  aoid.  Tberi^  were  good  honourable  ship- 
ownart,  masters  of  their  luaincss;  tbe  old  merchant- 
ship-owner  waa  aa  noble  a  man  at  you  could  meet  with,  < 
but  at  the  same  time  thero  wtre  ignorant,  recklea*,  aelfish  J 
ship-owners,  and  he  wished  Mr.  Norwood's  statement 
were  true  that  these  were  very  few  in  number.  But 
when  he  saw  bad  ships  ordeicd  at  cheap  prices,  and 
when  so  made  to  order  duUberately  lost  alter  a  few 
yeara,  after  being  well  insured,  there  was  no  shutting 
our  eyea  to  the  facts.  Theae  two  clftssee  e listed,  and  ^ 
the  question  for  tho  Legislature  to  conaider  and  Bettla]i| 
was  what  could  they  do*  having  regard  to  the  ont 
clasa,  which  he  hoped  outnumbered  the  other,  and  to 
the  other  class,  whi^b  waa  mther  namerous.  An 
honest,  intelligent,  c^speriencod  ship-owner  did  not 
require  any  legislation  at  all,  and  he  was  glad 
to  aay  that  tbey  found  out  that  honesty  was  the 
best  policy,  and  he  could  tdl  thsm  how  honest  ship- 
owner* made  their  fortunes.  They  did  so  hy  first  be- 
coming  thorough  masters  of  thetr  buainceSf  hy  manag- 
ing one  little  ship,  and  when  aho  bad  made  tb^m  money 
and  character  adding  a  second  and  larger  one,  and  thon  J 
a  third,  and  ao  on.  They  ordered  ships  of  tho  honestost  J 
builder  they  could  find,  and  gave  them  micb.  a  price  aa 
they  could  build  a  ship  for,  of  which  they  might  he 
proud ;  they  trained  their  own  captsina,  and  took  the 
greatest  care  of  their  own  men  ;  wh^n  they  found  o***  ~ 


m 
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flood  aaiior  nothing  would  part  them  ttom  him. 
t  WM  not  ouitomary  than  to  go  into  the 
market  and  buy  aailora  from  middle -men*  aa  was  dpue 
n0w»  They  grew  their  own  amlora,  and  took  care  of  their 
wirei  Mid  familiei,  nnd  looked  aftet  their  iotereati  when 
ika^  w&Q  absent^  and  welcomed  them  when  they  came 
home  ftgain.  With  regtu-d  to  logiBktioiL,  it  woa  most 
destmbfi  Ih&t  as  much  aa  pofisiblo  of  that  little  potty 
meddHngof  the  Board  of  Trade  should  he  dono&way  with. 
WhoreTer  the  Board  interfered  bet  we  an  any  of  the 
pensonj  eoncemed  in  a  ship  and  their  own  buuness  they 
made  a^  great  mbtoke.  It  was  only  jieceBsary  for  the 
l^ood  shippiciGr^of  this  country  to  he  welt  managed  that 
the  Boaid  of  Trade  should  ceau  to  meddle  and  muddio. 
But  at  the  same  time,  he  was  not  at  all  speaking 
against  the  question  of  Govomment  legislation  on  cer* 
tain  matters.  It  had  to  legislate  on  land,  thereforo  it 
must  do  so  on  tho  watei-,  in  ordi^r  to  protect  the 
lives  and  well-hi5ing  of  the  people.  Conaidanng 
the  important  part  which  seamon  play^  in  oui- 
oommerco  ttwas  th^  duty  of  Gavornmontf  in  hiB  opmlon^ 
to  train  and  edueatn  aailoirs,  to  train  them  so  that  they 
mi^ht  bo  a  body  of  mtn  to  protect  the  country  and  her 
dtuHms  erory  where,  and  &o  to  lurango  matters  that  the 
whole  of  ttio  aailon  of  the  mercantilo  feet  should  ha 
arailable  In  the  war-fe«t  if  war  hroko  out,  and  that 
when  war  waa  otot  the  whole  of  the  aailon  in  the  war 
floet  ihould  ho  placed  at  the  disposal  of  the  commerco  of 
the  ooun^.  In  these  points  GoTtmment  ought  to 
iatorfepe,  and  if  it  only  considerod  the  interests  of  the 
people  it  would  do  do* 

Captain  Toynhee  moved  the  wdjoamment  of  the  dis- 
civs^ion  to  Tuesday  week,  which  was  seconded  by  Mr* 
GleTer,  and  oarried  unauimonaly. 


The  following  ia  the  communication  from  BL  da 
Leasepa  referred  to  by  tho  Secrotary  t^ 

Parii,  le  4  Ft^rrlcr,  1815* 

Mottiletir  le  Froi)dent,-^'ai  lu,  duns  lo  num^ro  du 
20  Janvier  du  Joumai  de  la  SocirWdni  Artif  le  rapport  de 
r honorable  Capitaino  Bedford  Fim  sur  la  marine  mar* 
chande  de  I'AAgleterre,  J'*i  vu  mrement  oJtpoaer  avec 
plus  do  dart^  FimportaneB  de  la  question  du  tonnage 
des  naviieo,  et  la  neceseit^  de  supprimer  paxtout  le«  lois 
actnelles  de  jaugea^e  oJiiciel,  toutes  entach^  d'arhi- 
trairsj  tontes  favonsant  la  fraude,  tont«s  ^*  injnstes  et 
oppreseivea  ''  suivant  Texpreeaion  mcme  de  l*honorable 
Capitaine  Pirn . 

La  formule  du  rapporteur  oat  la  seulo  exacte^^commo 
lui,  je  n'ai  cease  de  dire  que  *'  le  tonfi^c  rtei  d'un  naviro 
est  fimplefnetti  te  nombre  dt  timne»  de peids  que  Zjr  nmtre  €*i 
mpahh  tU  porter  anec  sdcurwttK'*  Qr^  pH^ent&^quemment 
par  b  canal  de  Suez  des  navireu  port  Ant  reellement 
eHfJctiveroent  jusqa*a  20  pour  cent,  de  plus  quo  leur 
grou -tonnage. 

Lorsque  je  d^cidai  que  lea  na vires  passant  le  canal  de 
Suc2  paieraiant  les  taxes  d'aprfie  lenr  r^elle  (^apaeito 
ntiliAsble,  ot  non  d'apribi  lo  tonnage  menson^er  de  leura 
papiers  oflioiele  de  hordf  et  lonk^uo  j'njoutai  que  g^tte 
taxation  serait  baa^e  aur  le  grosa-tonnage  dca  navirea, 
ce  grosa-tonnage  otant  colui  qui  a'approchait  le  plus  de 
la  nello  faculte  do  transport  dea  ateamera,— non-seule- 
tnent  je  rentrais  dims  I'exi^TUtion  stricto  de  mon  contrat 
de  conoeuion,  mail  encore  je  faisaie  tin  acts  da  jnatice 
avintagenz  k  la  marine  marchande  hritannique. 

En  dOTet^  k  r£rpoque  o£i  je  percevais  mea  tax^  d'api^s 
lo  tonnage  offioid  des  papiera  de  hord,  et  deptila  que  le 
gonvemement  briLannique  ni*a  fait  impoaor  ptir  la  force 
nne  taxation  nouvello  basics  aur  le  aeul  tonnage  ofEciel 
net  dee  na  vires,  jo  n'ai  oess^  et  je  ne  ccste  d©  constater 
d«s  Maudes  scandaleuses  dans  I'mscription.jdn  tonnage. 
Cbaque  jour  m'apporte  ni^e  prenve  nouvelle  de  cetto 
v^ritiS ;  que  la  perception  des  taxea  marilimes  sur  lo 
grot  a*  tonnage  des  navirea  est  la  senle,  juste,  ^qnttahlo,  et 
fiurtout  <^gale  pour  tous,    Asseoir  Ita  tajcei  am-  k  tonnage 


net  dea  navirei,  o'ett  cr^  unA  loi  qui  eppiUa 
diatemont  la  6B.ude. 

Quand  la  eompagnle  du  oanal  da  Bntm 
taxes  sur  le  grosa -tonnage,  aucone  fra«de  li'mtpoM 
La  perception  £tait  loyalement  ^gale  pour  toua  Mj 
les  nay inas  etaiepi  aoamia  a  iin  tn^ma  toiaxuge--SabiM 
la  violation  arm^e  de  mon  Gontmtt  fai  aabi^cn  |iiiiN4n| 
1©  nouvean  tonnage  offietel,  lequel  devait  dimiatMffrti 


^3 

1  nfirtaiml 
rteatpoMli 


reoettes  da  20  pour  cent^  en  moycmne,  II  srt  i 
dans  le  pratique,  que  les  naTiraa  d'Etat  pajent^  pool 
passer  le  canal,  30  pour  cent  dee  moins  qn'ils  ne  p^yiiEfll 
que  les  paquehota-poste  dea  JleaiB^e^ei  Mantimei  i 
Franco  et  de  la  compagnie  Feninanlaun  et  Oiinlv 
d'Angleterre  payent  20  pour  oeat  do  mm^  ^^^^^**  * 
payaiont — tanJia  que  lea  Taperora  de  cGmm 
non*aubventionnus,  ne  payent  que  5  i  Spoiir 
moiuB' — et  encore  certaine  de  c^s  vapenrs  de  i^niiuBfl 
psyent-ila  plua  qu'ils  ne  payaient  avant,  C'iat  Lmift 
table  resultat  d'une  perception  basSe  sur  le  tonoagaWl 
dea  navires, 

Lft  marine  marohande  britanniiine  a,  pour  sinii  i 
acLnellemeut  le  monopole  du  tmflo  qui  s'effeoui©  |^ 
canal  maritime  de  Huez.  Mads  je  aais  que  lei  5^ 
autrichiens,  italiene,  aUemands^  fit  stirtout  ain6riciioij| 
pieparent  i  Jtahlir  dea  Itgnee  concurrents.  Je  y 
vous  citer  dea  vapeurs  etrangors  faisi^t  oonmi 
pavilloD  angUit  et  qui,  A  T^poqiie  oi^  jo  pa«« 
visoiromBnt  mea  taxes  sur  le  net  tonnage^  avi 
papiera  ofiidela  ne  donnant  pas  la  rjuurt  du  lomtiptl 
Les  am^'rioaina,  qni  jadia  ont  iiiaugur<&  la  ajilir* 
f&ux  tonnageSf  mi^aure  d^Ioyale  k  laquelle  nous  i 
leatonnagea  mimaoDgera  aotuela — neaeront-ibf— 
dVppliquer  la  m^me  mosure  prot*«itrice  ?  C 
pouirais  je  verifier  et  r^Ublir  j^uflisaimnent  le  1 
net  d'un  vapour  ae  preaentani  pour  pesaar,  a 
charge,  la  canal  F  Aveo  le  grow-toimsgai  nulli  i 
nolle  parte  de  tempo. 

An  canal  de  Suez  comme  dans  lea  docka  d'Ai|E 
les  na  vires  doivent  payer  lea  taxes  pmpor^o&i 
au  service  rendu,  el  les  diTectenra  des  dook%  i 
propri^taircs  du  canal  de  Suez,  dovraiciit  toaef  »^ 
table  c&pttoitc  de  tranaport  du  naviro,  aana  rsrh«1 
eommt^nt  rarmatour  a  utiliae  cette  capatiti-  , 

Cela  aeul  cat  juste,  eela  aeul  est  ^uitablfl»  Jg 
leul  aera  un  jour.  Une  loi  a  pu  donner  le  Cff^lH 
ofiiciel  £1  nn  menaongOj  ce  menaonge  n'att  ^  M 
devenu  pour  cola  nn  verite.  On  a  p«,  pir  oB  flfl^l 
de  force  en  Egypte^  violer  mon  eootml  ^•.«*"J! 
aioDf  m'imposcr  un  tonuage  nouvtjau  ajbittaw^  J 
Burde,  ridicule :   on  a  pu  ainai   refuser  iux  ff>*M 


du  canal  le  minimu  intcact  dii  au  capital  i 
ont  chfivalere&qnpment  engage  dans  l"cintT«prrta^^ 
pu,  enfin,  m'tmpttcher  do  continuer  les  traT»u*£»»ll 
ration  du  canul  qua  j'avais  lib^ralement  tmto^riioij 
rint^rct  cscluaif  de  la  marine  comMiordale;  miiii^^ 
pas  i>u  d^chirer  mon  contrat  qni  anbeiita,  m  ^^^ 
mon  droit  qiu  demeure  entier>  II  y  a  daiix  wW 
certainea  dont  le  triom|ihe  n*#et  par  dont^tx  pu^JJJJ 
aimpl^iuent  parcequ'ellts  aout  des  vcritfe*  L#  pwff 
c*eat  qne  le  tomiago  d'un  naviro  no  pent  p«i  ctiu  I 
choae  que  ^'Texpreaaion  do  sa  r6ele  capacity  de  I 
port/'  Lft  ieconde,  o'eat  que  Tact  de  txineeeu<ai|  i 
foi  duquel  les  actionnaires  du  eanal  df  Suez  ont  en 
leur  QTUvre,  veut  qiae  lea  tiaes  du  traOKt  si>ient  per^* 
aur  la  cajiattie  traie  dt^  batiffHtitA,  et  Hen  aur  h  tcon^ 
officiol  faux—cette  "  fraude  legale  "  suivajit  reacpraM 
du  Man  ifettr  /ran  ^aii  d^  ia  Jht  U.  .2 

Je  n'ai  pas  6i6  aurpria  de  trouyier  daoi  le  "*^J5SfH 
Sod^t^  deo  Arts  le  rapport  de  rhonormWe  Q#*B 
Bedford  Tim  avec  qui  je  me  tronve,  je  U  vois,en<aBPi 
accord  d'approoiation  dea  tonnagea  officiels,  ^^™2 
dea  Artfl— je  ne  Tai  pas  oubli§— out  un  jour  I'o^^ 


mMaillequi  m'est  un  pr^deux  sonvcairr  f<5t»i' 
certain  de  Toir  enoore  cetto  800^1^  i  edtl  d«f  m 
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mamtod  mm  tmotSSt  aont  k  Tiotfme  d'vn  aote  de 
foIiaio&  MuMMa,  enoz  qui  out  renfdi  leiir  maadat 
■wetoatd'ahirfgatiop,  depen6Ttaiioa,etded6TOiiemezit, 
■grand podtde  U  lumg^iioax  uniyeraeUe  et  tiirfamt 
dik  Bttme  britonniqne. 

VfoiDig  agr^or,  Mounear  U  Vt^mdvd,  raafoxaaoe  d^ 
At  Ittoto  oonsid^ratioiu 

FBKDI!fA2n>  DB  LUBEPS. 
llarfcv  k  FMddent  d«  la  SoeUM  d«  Arti  de  Londn*. 


APBioAV  flionoir. 


kma/tihigci  this  Seotum  wm  held  on  Tuesday 
eivniiig  hwt,  «he  Ber.  HoRAOB  Wallsb  in  the 
Mr, 


MMAKKS  ON  THE  GENERAL  DESORIP- 
HON  OF  THE  TRADE  ON  THE  WEST  COAST 
QFITEIGA. 

^7  WmUm  BsUagtea^ 
Late  of  the  Bight  oinate. 

hnderto  give  as  good  a  general  idea  of  the 
WeflOoasiof  Afrioa  and  its  commeroe  as  I  am 
lUetodo  witiiia  the  limits  of  this  paper,  I, will 
■kttdi  of  my  hearers  to  imagine  himself  making 
tbyoTags  witli  me  to  the  di£Barent  ports  at 
vttblhe  West  African  steamers  touch.  When, 
kfcQswiiig  the  Hue  of  coast,  -we  arriye  at  a  port 
li  Hindi  the  steamer  does  not  touch,  I  wUl  speak 
of  ilHft  I  Imow  of  that  from  my  own  e]q>eiiences, 
or  (toia  loiiroes  the  authority  of  which  I  can  Toudh 
Av.  Letvs  siqipoee  that  we  have  taken  our  pas- 
wgw  tsy  in  June — in  one  of  the  fine  vessels  that 
fetisInirpooL  In  four  days  fromtiie  date  of 
MisKwt  find  oarsebes  at  Madeira.  I  have  no 
teeto  anr  much  of  this  beautiful  island,  so  well 
^BovBtu  io  wnOi  dsscribed  by  hundreds  of  able 

_«  gmeral  miesoranoe,  as  far  as  outline  is 
*"w«Bid,  was  well  hit  off  by  Columbus,  who,  in 
v^ts  Ae  question  of  Queen  Isabella,  crumpling 
«  aeet  of  writing  pm>er  in  his  hand,  placed  it 

yp  tiie  table,  and  tnus  produced  a  fair  model 
,  it,  iiid  indeed  of  any  one  of  the  neighbouring 
*pdi,  the  Canary,  and  the  Cape  de  Yerds,  aU  of 
Toloiiiio  origin. 

,Sivmg  ilniahed   our  coaling,  we   proceed  to 

*w«ifii,  whose  peak  we  see  for  one  moment, 

^w^it  it  engulfed  in  a  vast  mass  of  douds. 

^VMfooi  date  palms  and  dromedaries  demon- 

^l^fbe&ct  thi^  we  have  here  readied  the  verge 

^  ^  north  temperate  zone,  and  we  find  it  hot 

•J"^^  *^  tomd  Bone.    We  are  soon  off  again, 

|PdwMnn  a  few  dmfB  morewe  get  into  a  hazier 

■'■■fhtte.    Denxte  of  awning,  we  find  the  heat 

■wjrtobear.    A  lew  days  later  we  skirt  the  edge 

v^Argofaibank.    On  this  bank,  about eighl^ 

?J"»  «nioe,  oeourred  the  wreck  of  the  French 

,   Wte  iMtiM.     The   pathetic   picture   in   the 

^H*  ^  ^  shipwrecked  orew  upon  a  raft  is, 

P*^»,  known  to  some  of  my  hearers. 

^^<ttsntionfa  nextdireotea  to  two  ortfaree  little 

■*"»Ab;  ws  are  told  they  are  Cape  Verde.    The 

2^^^ptoach  the  coast  has  lost  its  beautiful 

M  Vz*  *"'  ^^^  become  heavy  and  oppressive. 

^utvmflegaistanoewepassthe  Fr^disetUe- 

z9  ^  ^'one,  captured  from  the  Dutch  in  the 

^iKt  of  the  last  century.    Even  to  us  it 


appears  a  hot  and  foriom-looking  place ;  nor  does 
the  reaHty  belie  the  asj^eet  it  presents  to  the 
voyager.  It  ii  an  outlymg  picket  to  the  French 
colony  of  SenegaL 

Soon  aftiarwards  we  anchor  for  the  ni^ht  off  the 
bar  of  the  river  Gambia.  In  tba  momnig  a  pilot 
takes  us  up  to  the  English  settlement  of  Bathurst. 
We  are  now,  for  the  firettime,  in  an  African  river — 
a  broad,  turgid  stream,  fiowing  between  low  banks 
fringed  with  manffroves.  The  town  of  Bathurst 
is  situated  on  a  dead  flat,  and  is  sanoanded  by 
marshes.  We  at  once  realise  all  we  have  heard 
of  its  unhealtldness.  A  visit  to  the  shore  does  not 
remove  our  impressions.  Dralnaji^e  is  bad,  and  the 
hospital,  thon^  well  built  and  any,  is  so  situated 
that  no  untainted  sea  breese  can  r^di  it.  In  tiie 
market  we  find  a  small  assortment  of  native  pro- 
duce and  European  goods — kda-nnts  (bitter  and 
pungent  in  taste,  but  in  great  request  here  amonff 
the  natives),  various  kinds  of  edible  seeds  and 
grain,  leaf  tobacco,  cotton  doths  (of  native  as  wdl 
as  foreign  manufacture),  salt,  and  native  saltpetre, 
used  for  adulterating  snuff,  of  whidi  theyconsume^ 
enormous  quantities.  The  natives  themsdves  are, 
however,  the  greatest  attraction.  TaU,  wiry,  and 
strai^t,  with  the  free  and  independent  gait  of  the 
Arab,  ihey  have  little  of  the  typical  negro  about 
them  but  tiie  odour.  Their  dress  is  of  an  Arab 
diaracter.  A  long  white  doth  sunonnds  tiie  body, 
one  end  being  tKm>wn  over  the  lilt  shonlder;  a 
wMte  turban,  leathern  sandals,  and  a  ssacf,  in 
whidi  is  dung  a  diort  sword  or  dagger,  oomplete 
the  costmne.  All,  also, ,  are  hong  aronnd  with 
innumerable  little  leather  sadtets,  vadentood  to 
contain  verses  of  the  Koran,  and  worn  as  charms 
to  arrest  future  evil,  or  to  brinff  present  good, 
fortune.  They  profess  Mohammedanism,  but  it  is 
a  strange  mixture  of  Paganism  and  Idamism. 
There  aretiiree  racesor  tribes— Folahs,  Mandingoes» 
and  Jdols.  These  last  are  the  handsomest  negroes 
on  the  coast ;  their  form  is  tall  and  graceful,  and 
their  ddn  is  a  glossy  black;  their  ]$i  are  thick, 
and  their  hair  is  wodly. 

Ftdahs,  or  Felattas,  and  Mandingoes,  are  African 
Arabs.  Thev  are  better  informed  than  the  others 
in  their  rehgion,  teadiing  it  from  tiie  Arabic 
Koran.  We  sometimes  hesff  of  Mumbo  Jumbo  in 
this  country.  He  is  generally  8iq>posed  to  be  some 
kind  of  African  sod ;  in  reaHty,  he  is  an  institu- 
tion of  "Uie  Manmngoes.  He  is  thetecror  of  African 
women,  for  whose  especial  benefit  and  discipline 
he  has  been  established.  A  strong,  athletic  man, 
dressed  from  head  to  foot  in  dry  plantain  leaves, 
appears  when  invdced  by  an  injtDred  husband.  He 
goes  through  aU  sorts  of  antics  and  pantomime 
among  the  assembled  villagers,  aU  of  whom  are 
there  under  pain  of  suspicion.  Suddenly  he 
pounces,  like  a  tiger,  u^on  tiie  offending  wife,  uid 
thrashes  her  severdy  with  a  l<mg  rod  witii  whidi 
he  is  aimed.  The  orowd,  espedaUy  the  women  in 
it,  drewn  her  cries  with  jeers  and  laughs.  This  is 
Mumbo  Jumbo.  ^  other  parts  ol  Africa  a  similar 
domestic  x>oliceman  exists.  The  Mandingoes  are 
a  better-dinK>sed  and  more  moralpeopla  than  any 
other  of  the  African  tribes.  l%ey  have  some 
respect  for  truth,  and  reverence  old  age* 

^nie  Fuldis,  or  Felattas,  are  the  most  numerous 
and  the  dominant  race.  They  prevail  throughout 
Senegambia,  and  as  far  as  Sierra  Leone,  while  they 
extoid  to  Soudan  in  the  interior,     tiiey  are  of 
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medium  height;  they  have  slight  but  well-knit 
^gures;  their  hair  is  soft  and  curly;  they  have 
good  foreheads  and  noses,  and  their  complexion 
is  a  brownish-black.  They  cultivate  the  land 
zealously,  but  in  some  places  lead  a  nomadic  life. 
"Thev  are  shrewd  and  cunning  in  trade,  but  inferior 
in  character  to  the  Mandingoes. 

The  staple  export  <a»de  of  the  Gambia  is  the 
^ound-nut,  called  in  America  the  pea-oiut ;  many 
thousand  tons  are  exported  annuaJly.  The  largest 
portion  is  carried  to  France,  where  it  is  converted 
into  the  best  olive  oil. 

The  Gambia  is  navigable  for  223  miles.  At  that 
distance  from  the  mouth  we  have  another  settle- 
ment on  McCarthy's  Island.  Few  Europeans  who 
sojourn  there,  for  even  a  short  time,  can  do  so 
without  a  bad  attack  of  fever,  yet  the  necessities 
of  trade  compel  men  to  go  tiiere.  I  presume 
that  the  trade  of  the  Gambia  is  profitable  to 
those  Englishmen  engaged  in  it,  as  annexation 
of  the  setlement  to  ftance,  in  exchange  for 
another  port,  was  vehemently  opposed  of  late. 
We  are  off  again.  The  deck  of  the  steamer  is 
encumbered  with  men  and  women  returning  to 
SierraLeone,  withthe  product  of  their  trade  in  kola- 
nuts.  Wo  observe  the  well-fed  look  of  our  nowly- 
arriyed  passengers— the  Sierra  Leone  women— and 
attribute  to  this  cause  the  good  humour  with  which 
they  endure  the  somewhat  unceremonious  treat- 
ment they  receive  from  the  crew.  The  line  of 
coast,  until  we  approach  SierraLeone,  is  flat  and  im- 
interesting ;  but  as  we  near  this  settlement  we  are 
much  struck  with  its  picturesque  appearance.  A 
mountain  range,  3,000  feet  high,  slopes  gradually 
to  the  great  Eiver  Eoquelle  on  the  east,  and  to  the 
Atlantic  on  the  west.  Like  all  volcanic  ranges  it 
is  irregular,  and  abounds  in  craggy  peaks  and 
ravines,  down  some  of  which  rush  torrents  of 
water,  that  gladden  the  eye  of  the  thirsty  man, 
and  suggest  invigorating  baths.  Villages  dot  the 
slopes  at  intervals,  breaking:  the  monotony  of  the 
dark  vegetation  and  the  reddish  grey  of  the  rocky 
heighte.  Such  is  the  appearance  of  the  settlement 
f**  ™taJioe.  A  nearer  approach  to  the  town 
(Free  Town)  dispels  the  enchantment.  One  is  im- 
pressed at  once  with  the  conviction  that  laziness 
and  improvidence  are  all-pervading,  and  such  is 
the  fact,  as  a  rule.  We  see  large  and  expensive 
stores,  half  finished,  and  rapidly-decaying ;  others 
seemmg  to  languish  for  paint  and  whitewash  ;  all 
slovenly  and  uncared  for.  We  land  at  a  wooden 
pier  or  wharf,  which  is  thronged  by  a  crowd  of 
disreputable  darkies,  clothed  in  odds  and  ends  of 
all  kinds  of  dress— a  regiment  after  Falstaff's  own 
heart.  In  the  main  streets  we  find  every  fifth 
house  a  grog-shop,  and  nearly  all  the  rest,  shops 
of  some  kind  or  other,  excepting,  of  course,  the 
large  mercantile  establishments,  in  which  are  to 
be  found  every  article  of  import  or  export  re- 
quired or  produced  by  the  colony.  In  the  yards 
of  some  of  these  stores  we  see  coopers  and  caipen- 
ters  making  a  pretence  of  working,  a  general  air 

?t  **"^'"^"  ?^^  ^  y^^'  ^^  rather  better  "  about 
them.  In  l^e  merchants*  warehouses  we  find  piles 
of  ground-nuts,  palm  kernels  (not  well  cleaned), 
gmgOT,  cayenne  pepper,  gum  (of  inferior  quality), 
hiudes  («reU  poisoned  to  protect  them  from  vermin), 
inese  m^  are  of  very  fine  grain,  and  are  much  in 
request  i\Ainenca,  where  it  is  said  they  spUt 
them  (as  tB^y  did  the  bank-notes  some  time  ago), 


and  make  the  best  Parisian  boots  of  than),  a  little 
ivory,  and  a  few  samples  of  dye  woods.  Palm 
oil  of  an  inferior  qucJity  we  find  m  the  yards, 
leaking  out  of  bsmy-coopered  casks.  In  the 
stores  we  find  bales  of  Muushester  cottons,  Shef- 
field cutlery,  Wolverhampton  ironmongery,  Bir- 
mingham guns,  beads  m>m  Bevis-Marlra,  nun 
from  the  Leeward  Islands,  Geneva  from  Holland, 
wines  and  cordials  from  Hamburg.  In  the  retail 
shops  attached  to  the  stores  wo  are  amused  to  see 
last  year's  fashions  in  ladies*  dresses,  and  patent 
leather  boots  for  p;ents.  These  things  sell  well,  as 
anyone  can  infer  if  he  has  spent  a  Sunday  in  the 
colony.  On  that  day,  one  sees  paterfainilias  in 
tight  black  clothes^  chimney-pot  hat,  and  sticking- 
plaster  boots,  imcomfortable  evidently,  but  very 
self-satisfied.  And  his  spouse  Dinah,  very  volu- 
minous, and  in  very  highly-starched  muslin,  open- 
work stockings,  a  red  and  yellow  bandanna  round 
her  wool,  accompanied  by  Anna  Maria  Macaolay, 
and  William  Wilberf orce  Macaulay,  their  children, 
small  copies  of  their  parents.  They  are  all  going 
to  L:^y  Huntingdon's  chapel,  or  to  some  other 
Nonconformist  establishment,  in  which  praying 
and  preaching  of  a  very  sensational  character 
take  place,  but  from  which  pomps  and  vanities 
are  not  excluded. 

It  is  to  be  regretted  that  trade  with  the  oolo- 
nists  as  well  as  with  the  aborigines  cannot  be  con- 
ducted on  a  large  scale  on  purely  ready-money 
principles. 

Credit-giving  is  as  much  a  bane  to  the  African 
as  credit-giving  is  ruinous  to  the  European  mer- 
chant. I  am,  of  course,  speaking  generally,  bat 
the  same  remark  applies  to  ^e  whole  West  Coast 
trade.  Every  colonist  wants  to  have  something  to 
buy  and  sell ;  handicrafts  he  despises,  and  regular 
employment,  except  as  a  clerk  in  a  store,  he  will 
rarely  take.  In  the  latter  capacity  he  will  engage 
himself  for  little  or  no  wages.  But  why?  In  the 
course  of  a  year  or  two,  his  employer  finds  that 
the  youth  who  came  to  him  with  nothing  but 
what  he  stood  upright  in,  has  married  a  wife,  and 
furnished  a  house,  perhaps  also  opened  a  shop. 
Stock  is  taken,  and  embezzlement  proved.  The 
fellow  gets  two  years  in  the  chain-gang,  but  the 
person  robbed  rarely  gets  back  his  goods,  while 
at  the  expiration  of  the  sentence,  the  ex-conTict 
will  meet  his  former  master  with  an  unabashed 
face,  and,  if  not  recognised  kindly,  will  think  that 
he  has  less  Christian  charity  about  him  than  he 
the  convict  has,  for  he  forgives  his  former  master. 
Among  people  of  sudi  character,  the  difficulties 
of  commerce  are  greatly  increased. 

The  trade  in  African  teak,  though  the  timber 
exists  in  abundance,  has  long  been  a  thing  of 
the  past.  The  exports  of  the  colony,  including 
Sherbro',  amount  to  about  500,000  dols.  pex  annum, 
but  the  profit  accruing  to  merchants  is  not  at  all 
in  proportion  to  it,  owing  to  excessive  duties  and 
bad  debts. 

The  steamer's  anchor  is  wdghed,  and  distance  from 
it,  as  we  proceed  eastward,  again  lends  beauty  to 
the  settlement.  We  pass  Cape  Mount,  near  the 
river  Oallinas.  This  place  is  noted  as  having 
been  the  head-quarters  of  Canot,  tiie  dave-ta«der, 
and  because  the  Veys,  a  people  who  live  in  the 
vicinity,  have,  within  the  last  thirty-six  years,  in- 
vented a  written  language,  with  an  alphabet  of 
about  thirty  letters. 
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IVe  LOW  anchor  off  Mbnzoria,  the  capital  of 
I&m.  The  appearance,  ns  viewed  from  the  sea, 
s  plMiiDg.  The  town  is  hnilt  upon  a  bluff  of 
foiouiio  loA.  A  c(msiderable  river  irrigates  the 
hod,  lod  gives  access  to  the  farms  and  plantations 
■iiidi  fie  upon  its  banks  for  many  miles.  We 
kfid  in  the  maO-boat,  and  are  at  once  stmc^  with 
tbe  indtation  of  American  institutions.  Every  one 
••gowes"  and  "  calculates."  We  enter  the  Court- 
boose,  a  well-built  building  of  brick  and  stone,  and 
fisten  to  a  black  banister  declaiming,  in  a  nasal 
tvn^,  against  a  decision  in  a  lower  court.  We 
sreurased,  but  we  cannot  stop  long.  The^  Be- 
polilicsis  are  v^  fond  of  a  handle  to  their  names, 
^odge  this,  the  honourable  that,  Gteneral,  Colonel, 
ic  Indeed  the^  extend  these  titles  to  the  wives 
of  tiMse  di^nitanee.  We  see  men  doing  rc»l  work ; 
BanoB,  jomers,  and  boat-builders ;  they  do  it  well, 
eoedally  tiie  boat-building. 
)1ieimpart  duties  are  high,  especially  those  on 
9irrtB,fhe  object  being  to  discourage  drunken- 
aes  and  small  trading,  to  which,  as  I  said  before, 
everj  African  has  a  bias.  The  imposition  of  these 
Wy  duties  does  not  operate  effieotually  in  dimin- 
iiUng  tiie  demand  lor  luxuries,  either  of  food  and 
^ridr,  or  ot  dress.  Many  of  the  settlers  who  have 
iqntted  mland,  baive  relapsed  into  barbarian 
biitB,  inohiding  that  of  polygamy.  But  what, 
indeed,  could  one  expect  from  ignorant  creatures, 
n^deoly  become  their  own  masters,  and  finding 
t^snidves  in  a  country  where  the  actual  necessa- 
wi  of  life—such  as  African  life  is — can  be  had 
without  trouble  or  expense;  a  country  where 
Mmg  is  hardly  necessary,  and  where  a  few 
TshD-leares  plaited  together  give  sufficient  shelter, 
ud  iona  a  tolerable  domicile. 

lAttia,  anditslcMn  negotiated  in  England,  were 
on&  Wbre  the  public  about  18  or  20  months  ago. 
I  ^oprwDS  of  myhearers  were  deluded  into  con- 
W)Bting  to  it.  Tlie  revenue  of  the  whole  of  the 
oolanyisiiigafBoient  to  pay  the  interest— at  6  per 
*®*^--Jpan  £100,000,  supposing  every  officer  and 
^ot^ofi  to  woik  for  notmng,  an  act  of  self-abne- 
K^oxm  «!)dch  they  are  incapable  of.  As  to  repay- 
ment of  tiie  principal,  that  might  have  been  done 
fli  *'  FmnByivauian  bonds.** 

I^  following  extract  from  a  newroaper  is  appo< 
^totiiiswSiect:— 

*l^Qk  it  ■!  mownt  a  very,  very  poor,  and  insigiiifioant 
M^,  vikh  soUiiiur  to  entftle  her  nUen  and  other  efBciale 
^fiBBtnakfaete,dimiera,  and  bolla  in  England.  Liberia 
*VMiirhendaedto«miMMe  as  a  Slate  by  damoralidng 
y'***  ^  itipabUc  aervaBts,  whocannot  have  nj  poeeible 
f^t»  nch  ao-called  British  demonstratioBa.  What 
J2[»Winti is  Spartan  ain^plidty— Spartan  rirtnea— hard 
JJ|*7«-d«Hsl;  and  not  the  corrupting  influence  or  the 
JJgw  nwsMB  of  our  highly-developed  wealth   and 

I  do  not  undervalue  the  intentions  of  those  who 
«««Mied  Liberia.  Far  from  it  The  scheme  was 
JJtt©  and  good  one  in  theory;  but  that  scheme 
J^jwt  iQcoeeded  as  its  promoters  anticipated,  and 
*ww that  the  decadence  will  increase  rather  than 
*^^^^.  One  cause,  probably,  is  ^hat  since  the 
^J^y^'pytion  of  the  slaves  in  the  Southern  States 
Lk?'^  no  fresh  blood  has  been  imported,  and 
«*  children  of  the  old  settlers  are  neither  energetic 
^^any  respect  ambitious  beyond  the  gratifica- 
^**^tiieir  mnnediate  wants. 
^jJ^  are  one  or  two  agents  of  English  mercan- 
^'wes  at  Monrovia  and  Grand  Bassa,  who  buy 


cam- wood  (a  eood  dye-wood,  varying  a  great  deal 
in  value),  paun  oil,  palm  kernels,  gum  copal, 
Malaguetta  pepper,  and  a  little  co£fee,  which  is  of 
good  quality.  The  cuirenpv  is  ostensibly  the 
dollar,  out  tfie  trade  is  virtua]]^  conducted  on  tiie 
barter  system ;  that  is  to  say,  u  produce  is  valued 
at  so  many  dollars  per  ton,  the  merchant  puts  a 
dollar  value  upon  his  dry  goods,  hardware,  &o.f 
proportionately,  no  dollars  changing  hands  in  the 
transaction. 

Hie  liberians  possess  no  good  port;  their  rivers 
have  all  of  them  bars,  dangerous  at  times  both  to 
life  and  property.  They  ckim  a  great  deal  of  land 
alonff  the  coast,  extending  from  Monrovia  to 
Bereby,  and  to  various  dirtanoes  inland.  Their 
title  to  all  this  land  is  not  indisputable ;  many  of 
the  aboriginal  tribes  ignore  it. 

The  coast  from  Cape  Mesurado  to  a  few  miles 
beyond  Oape  Palmas  has  been  called  the  Ch^dn 
Coast.  It  IS  not  so  named  because  it  produces  an 
abundance  of  com,  but  because  Gxdnea  grain,  or 
Malaguetta X)epp6r,  sometimes  called  '^grains  of 
paracuse,"  and  used  for  adulterating  beer  and 
spirits,  is  found  there. 

We  proceed  on.  our  voyage.  In  sight  now 
is  the  high  land  of  Cape  Palmas,  crowned 
with  groves  of  palms.  Afloat  on  the  sea  are  in- 
numerable canoes,  most  of  them  little  cockle  shells 
containing  only  three  or  four  men  and  boys.  Cape 
Palmas  is  the  great  fair  for  hiring  labour.  The 
anchor  is  no  sooner  dropped  than  tiie  deck  swarms 
with  hundreds  of  nude  and  noisy  forms  in  search 
of  former  masters,  agents,  and  super-cargoes,  on 
their  way  to  tiie  ^reat  oil  rivers.  Many  hundreds 
of  these  men,  universally  known  as  Erumen,  en- 
gage thems^ves  during  the  year  to  serve  as 
labourers  or  coolies,  for  different  periods  of  service, 
ranging  from  one  year  to  two  or  three.  They  are 
very  valuable.  In  feet,  trade  on  the  coast  could 
not  be  carried  on  without  them.  They  are  strong, 
enduring,  active,  docile,  and  fairly  intelligent. 
Their  power  of  endurance  is  something  marvellous. 
I  have  known  them  to  pull  in  a  boat  thirty  miles 
without  food,  and  be  tolerably  fresh  afterwards. 
They  must  be  watched,  however,  as  they  are  both 
thieves  and  receivers  of  stolen  goods.  They  differ 
essentiallv  from  all  other  natives  on  the  coast.  In 
form  atiiletic,  they  have  receding  foreheads,  and 
pointed  heads,  on  which  the  wool  is  arranged  in 
every  variety  of  African'  coiffure.  One  man's 
head  is  so  shaved  in  parts  tiiat  it  resembles  a  piece 
of  allotment  ground ;  another  has  a  great  mop  of 
fuzzed-out  wool  on  one  side  of  his  head,  with 
notiung  to  balance  it  on  the  other  side ;  while  on 
a  third  the  hair  is  plaited  into  almost  as  many 
small  tails  as  the  beard  of  the  Nineveh  bull  in  the 
Crystal  Palace,  and  so  on.  One  is  struck  also  by 
tiie  blue  line  tattoed  down  the  forehead  and  the 
bridge  of  the  nose.  This  is  a  distinguishing  mark 
of  the  raoe.  Their  front  teeth  also  are  filed  to  a 
point,  by  no  means  improving  their  apx>earance. 
They  live  almost  entirely  upon  rice,  ana  tire  very 
soon  of  any  otiier  kind  of  food.  They^  boil  the 
rice  very  diy.  Their  mode  of  eating  it  is  peculiar. 
The  iron  pot  containing  the  rice,  hot  nrom  the 
fire,  is  placed  in  the  centre  of  a  ring  of  men,  who 
squat  upon  their  hams  round  it ;  each  takes  out  a 
handhil  of  the  scalding  contents,  squeezes  it  into  a 
ball,  tossing  it  from  hand  to  hand  imtil  cooled 
sufBoiently,  when  it  is  tossed  into  the  mouth,  or 
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apparently  lialf  way  down  the  tliroat.  This 
operation  is  repeated  until  the  pot  is  emptied, 
when  a  ^uart  or  so  of  water  concludes  the  banquet. 

There  is  very  little  domestic  slavery  among  the 
Krumen,  but  the  subjection  of  juniors  to  seniors 
is  remarkable.  A  cmef,  or  head-man,  acquires 
his  ascendancy,  not  by  birth,  but  by  strength  of 
body,  force  of  character,  and  by  success  in  life. 
He  must  have  made  many  Toyaees,  and  amassed 
property  in  wives,  bullocks,  and  other  forms  of 
wealth.  And  this  he  is  not  allowed  to  do  in  a 
hurry.  For  instance,  if  a  young  man  who  has  not 
made  more  than  two  or  three  voyages  is  discovered 
to  have  boxes  of  cloth,  &c.,  in  hu  hut,  a  raid  is 
organised  upon  him  by  his  fellow  villagers,  and 
all  his  property  is  seized  and  confiscated  pro  bono 
publico.  When  I  have  remonstrated  with  some  of 
them  who  have  suffered,  upon  the  excessive  arbi- 
trariness of  this  communistic  proceeding,  I  have 
been  met  by  the  reply  that,  "It  be  we  country 
fash  "  (It  is  our  coxmtary  fashion).  Also  that,  **  it 
keep  man  from  getting  too  sass  "  (it  keeps  a  man 
from  getting  too  saucv).  And  then  they  would 
add,  laughing,  **  We  shall  do  the  same  for  another 
man."  it  is  only  when  a  man,  by  steady  success, 
is  supposed  to  have  acquired  a  prescriptive  right  to 
property  that  he  is  allowed  to  enjoy  it  undisturbed. 
A  head-man,  who  has  made  several  voyages  and 
possesses  testimonials  from  former  employers,  in- 
troduces himself  to  a  captain  or  agent  who  re- 
quires men,  and,  if  approved  of,  sets  to  work  at 
once  to  select  his  gang.  The  agent  takes  out  his 
note-book  to  put  down  the  names  and  terms  on 
which  each  man  is  engaged,  and  the  muster  begins. 
What  is  your  name  ? — Tom  Bottle  of  Beer !  Very 
good,  Tom  is  your  name.  What  is  yours  ? — Jadk 
Bottle  of  Beer.  Oh,  that's  too  much  beer.  Your 
name  is  Jack;  and  so  on.  The  native  names 
are  euphonious  enough,  but  the  Eurox)ean 
cannot  get  his  tongue  round  them;  in  addition 
to  which  there  is  a  terminal  O !  to  every  word 
uttered  in  their  tongue,  which  does  not  suit  an 
Englishman's  notion  of  brief  and  decisive  speech. 
After  receiving  a  month's  advance,  in  goods 
generally,  the  newly-engaged  men  must  be 
watched,  confined  below  2  possible,  as  they  are 
apt  to  levant,  as  some  of  our  English  sailors  do 
sometimes.  In  one  important  point  the  Kruman 
can  not  be  trusted.  In  case  of  dispute  or  collision 
with  the  natives  on  another  part  of  the  coast  his 
assistance  must  not  be  relied  on.  He  is  a  coward 
on  principle ;  he  has  **  only  one  life,  and  that  he 
wants  to  take  home  with  him." 

Cape  Palmas  and  the  neighbouring  villages 
constituted  till  within  15  years  the  Republic 
of  Maryland.  It  was  then  compelled  to  annex 
itself  to  Liberia  to  preserve  its  existence,  at 
that  time  seriously  threatened  by  the  Erumen, 
whom  they  had  provoked  into  war*  There  are 
several  productive  plantations  of  coffee  and  cacao. 
The  trade  of  the  place  is  small,  in  palm  oil  and  cam 
wood. 

A  hospital  for  sick  or  disabled  seamen  was  built 
some  years  ago  in  an  open  situation,  fully  exposed 
to  the  invigorating  sea  breezes,  by  the  Rev. 
Hoffman,  an  American  Episcoi)alian  missionary, 
a  man  whom  I  consider  it  a  privilege  to  have 
known. 

Soon  after  leaving  Capo  Palmas  we  pass  the 
large  native  town  of  Cavally.    Near  this  place,  but 


a  few  miles  inland,  is  the  Delphic  orade  of  a  hap 
district  of  Africa.  This  is  the  Devil  rock,  or  DeviUj 
rock.  I  have  not  seen  it,  but  Mr.  Hoffinan  baj 
described  it  as  a  hollow  rock,  with  some  aooustii 
properties,  of  which  the  priesthood  of  the  fovourd 
neighbourhood  avail  themselves  very  greatly  U 
their  own  advantage.  Hlgrims  of  all  classes  nod 
here  from  great  mstances.  Deputies  from  town 
come  to  inquire  whether  a  war  will  be  snccessfo] 
or  peace  will  be  more  profitable.  Rich  men  com 
to  Know  if  they,  will  have  heirs  to  their  estates 
poor  men  come  to  know  if  they  will  have  an; 
estates  at  all.  The  answers  given  generally  hw 
a  doubtful  or  double  meaning,  like  those  of  thei 
classical  prototype.  But  the  inquirers  into  f  uturit] 
leave  them  satisfied,  though  considerably  liglite 
in  worldlv  goods.  They  are,  however,  enncbw 
with  goat  s  horns  full  of  conseorated  earth— chanu 
against  all  sorts  of  evils. 

We  pass  the  Cavalla  river.  It  is  a  large  strean^ 
navigfSble  for  some  miles,  and  may  prove  at  somi 
future  day  another  high  road  into  the  interioi 
During  the  next  sixty  miles  the  coast  line  is  broka 
by  many  promontories  and  spurs  covered  wit] 
trees  and  vegetation. 

A  little  ivory  and  cam- wood  may  be  purchssei 
for  tobacco  and  cotton  goods,  but  the  trade  is  m 
sufficient  for  any  but  small  coasting  craft.  Thi 
inhabitants  consist  of  three  tribes,  who  keep  up « 
perpetual  feud  with  one  another. 

It  is  as  weU  to  be  cautious  when  trading  on  thi< 
coast,  as  instances  of  robbing  by  force  have 
occurred  through  want  of  caution,  and  may  occiu 
again  from  a  similar  cause.  The  coast  changes  iU 
appearance  at  Fresco.  Here  it  becomes  low,  and 
presents  one  unbroken  line  of  surf,  with  a  ribbon 
of  yellow  sand  between  it  and  a  back  ground  d 
low  scrub  and  dwarfed  trees.  The  site  of  villagei 
and  towns,  for  the  next  two  hundred  miles,  an 
now  marked  by  groves  and  clumps  of  cocoa-nd 
palms  only.  Fresco  is  a  great  place  for  pi^ 
Outward  bound  ships  may  lay  in  a  good  stock  foi 
a  very  small  sum.  The  natives  are  of  a  different 
tribe  as  we  advance  along  the  Ivory  Coast,  as  it 
is  caUed.  Both  in  appearance  and  language  tbey 
differ  greatly  from  the  Krumen.  At  Cape  Labou 
there  is  a  verv  large  town,  at  which  a  fair  trade 
may  be  done  m  gold,  ivory,  and  pahn-oil.  On  the 
arrival  of  a  ship  here,  a  few  ^rehminaries,  involv- 
ing gifts  to  the  king  cmd  prmcipal  chief,  ^^® 
settlement  of  the  tariff,  have  to  be  arrangetL 
And  then  the  natives  crowd  on  board  with  ^old 
and  ivory.  The  gold  is  in  small  grains,  and  sand, 
but  dir^,  and  often,  purposdy,  adulterated. 
They  use  their  own  scales  and  weights,  the  weigbte 
being  small  castings,  in  brass,  of  animals,  &c,  s&d 
seeds. 

In  trading  for  ivory,  great  patience  is  necessary. 
The  least  over-eagerness  or  display  of  temper 
would  be  fatal  to  Sil  trafficking.  The  owner  o!  & 
tooth,  as  an  elephant's  tuak  is  cabled,  always 
begins  by  asking  three  or  four  times  its  value.  !& 
return  for  this,  the  trader  then  offers  a  price  tbst 
is  considerably  under  its  value.  The  owner  indig' 
nantly  orders  it  back  into  the  canoe.  Anotber 
tooth  is  then  talked,  as  tiiie  phrase  is,  and  v^ 
likely  the  same  manoeuvre  is  repeated  as  in  *^ 
first  case.  At  last,  after  some  hours  of  cbafferingi 
during  the  whole  of  which  the  intending  P^' 
chaser  affects  the  most  perfect  indifference,  and 
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oontemptuotiflly  all  offers  of  com- 
Dromise,  one  tootkh  is  bought,  and  the  goods 
uaddd  over.  The  ioe  is  now  broken,  and  the 
other  teeth  are,  probably  soon,  parted  with — pro- 
vided, always,  that  the  purchaser  shows  no  over- 
eagemess.  All  trade  is  done  here  by  direct 
barter,  although  the  natives  have  a  currency  of 
their  own  which  prevails  more  or  less  for  about 
fixty  miles  along  the  coast.  It  is  termed  the 
miiulk,  and  somewhat  in  shape  resembles  the 
Boman  fibula.  Whence  it  originates,  or  what  is 
its  history,  no  one  has  discovered.  Forty  years 
a^  it  was  discovered  by  Englishmen  to  be  the 
drcolating  medium  between  the  residents  on  the 
ooott  and  their  inland  neighbours.  The  original 
luunlla  was  made  of  bronze.  Tons  of  this 
coin  have  been  made  in  Bristol,  and  exported  from 
tiiat  port  since  this  discovery.  Though  with 
Europeans  trade  is  carried  on  by  barter,  nothing 
is  bwight  among  themselves  except  with  the 
oMiDa.  Bich  men  have  quantities  of  them  buried 
in  or  near  their  houses.  The  value  is  about  3d. 
The  manilJa  is  not  used  or  known  at  all,  except 
<m  this  small  part  of  the  coast  and  in  the  River 
Bomn\  At  this  river  it  is  also  current  in  the 
tnffiaang  between  the  Bonny  men  and  some  of 
the  tribes  of  the  Niger.  "  The  existence  of  a 
offrency "  is,  or  has  been,  described  by  a  distin- 
goiahed  economist,  **a  strong  proof  of  an  emer- 
gence from  barbarism." 

The  French  had  until  recently  block-houses  or 
^  at  Grand  Bassam  and  Assini,  at  both  of 
^hich  plaoes  there  are  rivers,  which  communicate 
J^^higoons  running  parallel  to  the  coast.  French 
houses  nave  for  many  years  past  conducted  a  trade 
np  the  rivers  and  lagoons.  Their  success,  however, 
has  been  but  poor.  The  mortality  amongst  their 
^"*pMs  was  awful,  and  the  natives  at  Jacques- 
Jj«intt,  or  Jack-a-Jack,  preferred  trading  with 
tte  EngKsh  ships  that  visited  their  coast,  even 
tnoughTery  great  labour  and  risk  were  and  are 
enttiJed  in  conveying  their  produce  and  in  bring- 
^  hack  the  proceeds  through  the  tremendous 
wn.  It  is  an  extraordinary  and  exciting  sight  to 
•*  a  largo  canoe  loaded  with  four  or  six  puncheons 
Mpahn  oil,  each  weighing  twelve  to  thirteen 
JJjndred-weight,  being  loaded  and  navigated 
vmigh  this  surf.  The  casks  are  rolled  down  the 
'^>  sandy  beach  into  the  sea.  just  after  a  heavy 
^  has  broken ;  they  are  followed  by  six  or 
J^men  to  each  cask.  These  men  dive  under 
«e  roooeedingwave,  never  a  heavy  one,  and  swim- 
^yftcr  the  cask  they  propel  it  towards  the  next 
^  wrollers,  wait  for  the  next  wave  to  break,  and 
WOL,  being  outside  the  surf,  are  clear  of  all  danger, 
"htt  ill  the  casks  have  been  floated  outside  the 
W^the  distance  of  from  80  to  100  yards  from 
^Jn^'  t^e  canoe,  a  large  dug-out,  is  launched 
?7  40  or  50  men,  who  follow  her  up  to  their  necks 
^  ^**?»  .**  "^^  floats,  spring  into  her,  and  paddle 
^  fiuioudy.  As  soon  as  they  arrive  at  their 
25**  r®^  ^^'^P  ^^*»  capsize  their  canoe,  and 
^  the  casks  into  it—then,  adroitly  righting  it 
^  wiey  shake,  roll,  and  bale  the  water  out. 
jj*y  then  get  in  and  paddle  away  to  the  ship, 
r^g  admirable  time,  to  a  song  with  a  chorus, 
^^^th©  admirable  qualities  of  their  chief  is 
r^lJrr .  ^  5^*^  of  mm  all  round  makes  them 

"^Wttheu-labonrs. 

«y  first  experiences  in  African  trade 


were 


gained  on  this  part  of  the  coast,  and  I  have  not 
liked  any  other  tribes  so  weU  as  these.  They  are 
intelligent,  patient,  and  courteous,  and  more  truth- 
ful than  most  others  with  whom  I  have  been  in 
contact.  .  They  have  names  for  every  bright  star 
and  group  of  stars  that  rise  about  their  horizon. 
What  is  more,  they  know  what  stars  and  constel- 
lations will  rise  at  certain  times.  In  arithmetic 
also  they  are  far  beyond  other  tribes.  "Without 
any  difficulty  they  reckon  up  to  several  hundreds, 
and  are  able  to  keep  account  and  to  reckon  out, 
by  some  rule  of  thumb  of  their  own,  trading  calcu- 
lations of  considerable  intricacy. 

It  is  common  to  see  a  man  with  a  walking-stick 
covered  with  innumerable  notches.  Every  one  of 
these  notches  is  a  memorandiun  or  record  of  a 
distinct  trading  transaction. 

It  is  difficult  to  say  to  what  limits  the  palm-oil 
trade  on  this  part  of  the  coast  might  advance  if 
there  was  gooa  and  unimpeded  water  communica- 
tion with  the  markets  of  the  interior.  I  accom- 
panied a  party  of  one  of  these  tribes  to  their 
markets  some  years  ago.  A  short  journey  across 
the  lagoon  in  a  diagonsd  direction,  distant  from 
the  beach  a  few  miles,  landed  us  at  a  path  such 
as  has  recently  been  described  in  records  of 
the  Ashantee  expedition.  We  met  hundreds  of 
women  and  boys  carrying  pots  and  calabashes 
of  oil  upon  their  heads.  Our  party  carried  Euro- 
pean goods  of  every  description,  and  salt  of 
native  manufacture,  in  matted  baskets  of  sugar- 
loaf  shape.  From  time  to  time  our  chiefs 
received  news  and  despatched  messages,  either 
back  to  their  towns  or  by  express  couriers  in 
advance.  After  a  most  fatiguing  walk  of  eight 
or  ten  miles  we  arrived  at  the  temporary  station, 
short  of  the  market,  at  which  our  party  were 
expected  by  their  trading  agents.  I  was  tired 
enough,  and  soon  disposed  myself  to  sleep ;  but, 
awaking  from  time  to  time  in  the  night,  I  foimd 
my  friends  and  their  agents  discussing  trade  in- 
cessantly. The  next  day  we  went  to  a  spot, 
cleared  of  bush,  with  a  few  huts  and  a  "  palaver 
house,"  as  a  place  for  business  or  negotiation  is 
called,  for  our  temporary  acconmiodation.  The 
countrymen  met  us,  and  the  prices  of  various  goods, 
in  manUlas,  were  apparently  arran^d,  samples  of 
goods  being  produced  and  notches  being  made  on 
trade  sticks  as  the  negotiations  progressed.  There 
was  much  loud  talking  and  gesticiuation ;  a  good 
deal  of  palm  wine  was  drunk,  and  I  think  that  my 
presence  assisted  in  ratifying  some  bargains,  as  I 
was  appealed  to  occasionally  on  various  points,  and 
knew  my  cue  as  to  my  answers,  having  been  in- 
structed beforehand.  I  was  glad  enough  to  re- 
turn, as  the  heat  and  incessant  noise  of  men, 
seemingly  in  high  dispute,  was  fatiguing  and 
harassing  in  the  extreme.  On  this  occasion  I 
passed  through  forests  of  oil-palm.  The  ground 
was  covered  with  their  deoaymg  fruit.  Tie  ap- 
pearance of  the  coast  change  again  as  we  near  the 
gold  coast,  spurs  of  rock  thrusting  themselves  into 
8ie  sea.  Forts  more  or  less  decayed  appear  at  inter- 
vals. Axim,  the  first  of  these,  which  imtil  recently 
belonged  to  the  Dutch,  is  the  first  of  the  chain 
that  extends  to  Quittah. 

As  an  admirable  paper  by  a  gentleman  who 
knows  this  part  of  the  coast  much  better  than  I  d" 
has  been  read  here  lately,  I  do  not  wish  to  tre' 
uponwha^  '  *^  by  any  remarks  of  ^ 


250 


JOURNAL  OF  THE  SOOIEXy  OF  ARTS,  FKBRHAEf  12,  18T5. 


except  tbat  I  am  certain  tliat  a  few  eipenenced 

fold-diggers,  proTided  they  could  retain  tLeir 
ealtb  and  enargy-,  would  imd  a  f  ecoiid  Beodigo 
ar  B&Uarat  in  this  diBtrict.  I  have  seen  wDmen 
at  Cape  Coaat  and  at  Bix  Cotc,  washing  the  sea 
Band  In  a  shallow  tin  dish,  and  realising  b-om  hslf 
an  akey  to  one  atey  of  gold,  worth  about  3s.  4d., 
Ijy  their  day*s  labour.  It  required  a  very  slight 
kn  o  w]  edge  ofgeologyand  niineraloEj  to  see  proimses 
of  gold  in  the  ban^  of  quarts  which  cross  the  red 
argillaceous  earth*  Whether  the  lesson  which,  at 
so  heavy  a  coat  in  men  and  money,  we  have  been 
forced  to  teaeh  the  Aahantes,  will  in  any  way 
conduce  to  tbe  opening  up  of  the  interior  to 
Europeans,  and  especi^y  to  m,  remaius  to  be 
prov^.  Let  us  adopt  the  motto  of  the  African 
Steam  Ship  Company,  **  Spero  meliora/* 

Elmina^  Cape  Coast,  and  Accra  having  eAeh 
been  visited,  we  pass  the  mouth  of  the  Volta,  a 
river  wHch  is  destined  to  assist  our  commerce, 
daspite  of  its  impeding  rocks  and  rapids*  We 
pass  Cape  St.  Fauli  and  are  now  coastmg  along 
thB  celebrated  slave  cofist*  We  anchor  off  Jellab 
Coffee,  the  great  emporium  for  live  stovk  of  all 
kindsj  in  this  district* 

The  dave- trade  waa  not  effectually  stopped  until 
Commodore  Wilmot  formed  a  cordon  of  tie  cruisers 
under  his  command,  each  one  being  sncbored 
within  sight  of  another,  along  the  whole  of  this 
coast.  This  system  of  blockade  proved  effoctuiLl, 
The  tTBjders  found  the  risk  too  great,  and  though 
some  ^uccessfid  runs  were  made  by  slave*  steamers, 
that  went  three  feet  to  that  of  two  of  any  of  our 
cruisers,  yet  the  risk  of  capture  became  grejtter 
and  greater,  and  the  demand  also  became  less* 
The  consequence  is,  that  now  tho  slave-trade  may 
be  said  to  be  among  the  things  of  the  past. 

Immense  lagoons  lie  at  the  back  of  this  coast, 
leparated  in  some  parts  by  a  very  narrow  belt  of 
sandy  ground*  These  lagoons,  once  invaluable  as 
affording  a  means  for  the  trs^i«port  of  slaves  to 
safe  places  of  shipment,  are  now  equally  available 
for  legitimate  trade.  The  dollar,  Spanish  or  pillar 
dollar  and  the  Mexican  dollar  being  preferred, 
are  nominally  the  currency  at  the  towns  of  Popo, 
Why  dab,  Porto  Novo,  &c,,but  cowries  are  in  more 
direct  use.  Goods  are  quoted  at  so  many  heads  of 
cowries  ;  and  palm  oil,  almost  the  only  cipoit,  is 
priced  in  the  same  way*  It  ia  well  to  oliserve 
groat  caution  in  denling  with  the  coloored 
merehftnts  of  Portuguese  extraction  j  they  are 
very  hospitable,  and  equally  plausible*  Their 
object  is  to  get  goods  on  credGt*  If  they  succeed, 
months  of  *' hope  deferred*'  must  the  captain  or 
agent  endiu^  before  a  cask  of  oil  greets  hia  ©jc-  ^ 
pecting  eyes*  He  is  put  off  from  day  to  day  with 
excuses  of  unparalleled  ingenuity.  Now  and  then 
a  small  instaltnent  is  paid  on  account.  Insult  is 
perhaps  at  lost  added  to  injury.  He  is  told  that 
his  goods  won't  sell  in  the  market,  that  so  and  so's 
ship  will  be  fuH  before  his,  bocauacj  his  goods  are 
better ;  the  real  fact  being  that  so  and  so  hfts  kept 
a  tighter  bond  upon  them,  and  not  allowed  our 
plausible  friend  to  wheedle  thorn  out  of  him, 

Doniingo  Martinez,  once  a  celebrated  slave 
dealer,  was  a  merchant  of  great  wealth  and  in- 
fluence at  Porto  Novo,  Before  the  export  of 
slaves  became  very  difficult,  long  before  it  oocame 
practically  impoasible,  he  turned  his  attention  to 
palm-oil  trade. 


A  portion  of  bis  oO  he  sent  to  Englmid  m  Hi 
own  account,  but  the  bulk  of  it  he  diiposed  d  to 
ships  trading  on  the  coast*     He  has  been  kaofwute 
name  a  day  when  a  cargo  of  300  to  4<K)ton«wesM 
be  ready  for  shipment,  and  on  that  day  he  hss  beat 
as  good  as  his  word*     His  accumukliofii  of  goofil '' 
of  the  ordinary  trade  kind  arriv^ed  at  len^  id  |; 
such  large   proportions   that   he  was  indno(4  Is, 
order  plate,  jewels,  clocks,  and  other  object!  flfj 
luxury,  all  of  which  were  sent  to  a  grand  hooieii  J 
the  Brazils.     He  indulged  in  the  hope,  a  hope  tM 
was  not  realised,  of  spending  tbe  last  years  q(  h^, 
life  en  grand  ^mgneur^  away  &om  the  thrsldoDi  ol 
the  King  of  Dahomey,    Ajuong  other  cxtraviyB^ 
articles  ordered  by  him  was  a  bath  of  solid  miftm 
From  one  end  of  this  bath  rose  a  paim  trrt  If 
frosted  silver,  among  the  leaves  of  wli^ 
shower  bath,     Domingo  Martinez,  slavK  r 
merchant,  died  about  ten  years  ago.    The 
Dahomey,   who  had  mulcted  him  hearily 
living,  seized  and  appropriated  his  propertjr 
death*     As  to  his  property  in  tbe  Brazils,  mi 
bath,  and  gold  and  mver  plate,  I  know  not 
possess  them* 

Our  next  stage  is  Lagos*  We  find  many 
at  anchor  off  it,  and  rolling  heavily  in  the 
BwelL  A  siiiall  steamer  is  soon  seen  pui 
way  over  the  bar  towards  us.  Our  glasftei 
her  pitching  and  rolling  tremendouify  j  at 
she  is  even  hidden  from  view  by  a  gigantic 
In  an  hour  she  is  alongside,  bringing,  pre 
the  Government  pilot  and  other  officers*  ai 
as  some  of  tho  mercantile  agents*  Lot  ua 
passage  ashore  in  one  of  tbenu  We  haFC 
proof  of  tho  foa^^ful  character  of  tbe  bar*  At 
time  we  are  nearly  broadside  on  to  the  rollera, 
of  which  lifts  US  and  carries  us  away  like  mi 
shell  in  a  mill-race  hundreds  of  yards  te 
wards,  and,  apparently,  lauds  us  upon  a  rf«t 
we  are  safe,  though  wot  and  shivering  from  steml 
stemi  Twenty  yeara  ago  there  were  no  ' 
vessels*  Canoes  and  suS- boats  did  all  the 
ing;  most  dangerous  was  the  passage  ia  Of 
then*  lUves  and  property  wei-e  oor^^ 
lost,  Tliose  who,  by  dint  of  BwimmingV 
the  waves,  were  devoured  by  sharks*  M 
time  it  seemed  that  the  impractieabl©  bfir 
prove  an  insuperable  obstacle  to  the  ejcU-naicai 
trade*  When,  however,  her  Majesty's  diaaiii 
found  their  way  in,  in  suppression,  or,  niore  H 
rectly,  in  fumihilation,  of  the  slave  trade,  ^^ 
and  foreign  merchants  followed  srut*  l^i 
portance  of  the  trade  increased  year  by  yetLrt  HI 
now  seven  steam  Tessela  aie  to  be  found  in  I 
land-locked  liarbour*  Three  of  these  mm  H 
small*  but  act  as  droghers,  and,  under  favood 
circumstances,  tow  the  vessels  OY^r  the  bar.  I 
others  consist  of  a  colonial  steamer,  and  fh 
which  are  employed  in  the  Niger  trade,  butd 
Lagos  their  outfitting  ports.  Four  English,  fl 
French,  and  two  &rman  houses  hare  |dl 
i^tiabUshments,  and  a  large  number  of  ooIouielH 
nists,  from  Sierra  Leone  create  in  the  aggTtjfl 
greater  demand  for  produce  than  tbe  aiupp9 
profitably  meet.  The  approximate  year^^| 
is  G,0O0  tons  of  palm  oil;  25,000  tons  of^ 
kernels  ;  cotton,  of  good  staplCi  10,000  bi^ea 
smaU  quantities  of  beni  seed  and  misailUJ 
products.  The  palm  oil,  though  fair  In  q^ 
does  not  command  the  best  prices  in  tiio  9 
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liflk   Tim  d^nifljid  for  palm    Icemela,   from 

h  1  good  oil  is  pressed,  both  in  Frantjo  iiad  in 

'>Tj.|tnv  iiicteaaes.     Some  enterprising  ^en- 

i  :  ;  loj  %  manuffvctnre  of  thia   oil  in 

^  ^   'L'5'n,  but  their  enterpriae  waa  not 

^H,     I  pTooumc  tli*vt  the  utter 

Ktaen  and  aasiBtantB  occasioned 

Tiie  same  result  hm  attended  the 

there  who  huve  attempted  to  pfepare 

■d  *m  the  ipot,  with   a  view,  among 

'^**nta,  to  aaTo  freight.     The  further 

ule  in  Lagos  depends  much  upon 

\0rci4efd  in   adjusting    differences 

Bfi*^i   nii    inliea  lowited   between  tho  colony 

H  AtS^^ltuta ;    and  also  in  avoiding  causa  of 

IbM^  on  the  part  of  the  colony,  to  these  and 

H  imghl>ourmg  tnbei* 

■  %^  . ..  T  .  .,^^  ^^^  ijjQ  Riycr  Btmin  the  coast  is 

^?  ilj  bebind  the  strip  of  aurf-fringod 

*^  ►  w-     It  is  very  difficult  to  find  the 

villages  which  dot  it  at  inter vals. 

to  bo  the  cumiQcy  until  we  reach 

'ijit  river  and  it^  neighbourhood 

i    Benin  is,  escept  in  very  clear 

iioultto  hit;    iadeod,  wore  it  not  for 

■^'hi?T  off  its  mouth,  mutih  time  might 

::  it.    It  pours  down  a  vast  volume 

I  in  J  8t?asou,   A  conaiderable  trade 

ri«*d  on  in  Benin,     Ivory  may  also 

^     The  trade  might  ln)  iaereaaed 

■r  local  obstacloR,  The  bar  is  vgty 

j-ftTous ;   ships  of  even  small  sij£e 

™  .      1,1   it,  eonsmtijently  small  craft  have 

[ia^»nii  "-Jilt  to  the  ships  m  the  offing.    The 

^»Iiiting  this   distriot  »ire  powerful   and 

I  IriTdilers,  Barbot  and  Boaman,  of  the 

ni^  ^teenth  oenturies,  give  wonderful 

iftfthim.     Agents  for  Engliwh  hauBcs  Itve 

W  W*buj«fDt  in  this  river.     There  is,  how- 

^■di  t,i   interest   them   in  the  habits   and 

t^lh,*  rmtivea.  I  cannot  from  direct  per- 

*T^<iii^'  describe  them,  but  I  have  reason 

that  the  chief  tribes  stand  very  high  in 

^>f  African  buEaaiiity* 

'»  »i*ry  liitlc>  doubt  that  this  river  com- 

» wilh  the  Niger ;   indeed ^  it  is  next  to 

"k  to  lay  whiit  rivers,  on  this  mangrove- 

^  Mt  of  the  coastt  do  not  commuaicate 

Uw  other.     The  groat  rivera,  espe- 

■'-F,  bring  down  with  them  on  their 

•  -wmsi  Enjy>ses  of  vegetable  matter 

<7aft)i»  frbich,  depoaitcd  near  their 

Dodiately  utilisod  as  a  nursery  for 

II.   The  mangrove  tree,  the  baniun 

_   jatea  its  progeny  by  seed,  from  its 

by  tnoken  which  it  drops  from  its 

\  iaSo  the  black  oo^e  at  its  feet.     Leaves, 

■^tti  jiU  imaginablo  floating  objects  are 

nieahes  of    the  ever-increasing 

^         tiller,  and  a  forest  h  formed  in  a 

iBiiiiindrable  creeks,  aome  of  which  in 

■nd  depth  arrive  at  the  dignity  of 

i  these  forests  in  every  direction, 

^h  thecu  fresh  dikriM  for  further  utiliaa- 

oingf  moire  dreary  than  a  journey  by 

thipngh  one  of  these  creeks  can 

Towering  treea  obstruct  the 

No   fresh   song    or    cheerful 

fweta  the  ear.    The  only  sounds 

E  w  eumotonoua  stiUnesa  are  the  crt^k* 
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ing  of  brancheg,  the  hoarse  croak  of  wading  birds, 
or  the  splash  of  an  aEigator*  Yet  towns  and 
villages  are  built  upon  the  banks  of  these  cree^ ; 
some  of  the  towns,  indeed,  are  of  great  couimeroial 
importance.  In  a  negro's  eye,  the  prospect  of 
gain  completely  overrides  eonsideratiuns  of  an 
lesthetical  or  sanatory  kind. 

The  whole  delta  of  the  Niger  consists  of  man- 
grove forest  J  traversed  by  creeks.  The  estuaries 
of  the  rivers,  so-caUed,  Nun»  Brass,  New  Caleb *r. 
Bonny,  Opobo,  and  of  others  at  present  un- 
explored, appear ^  from  sea,  as  gaps  in  the  black 
green  of  flic  general  landscape*  All  of  them 
have  bars  more  or  less  dangerous,  as  the  numerous 
wrecka  sufficiently  prove.  The  Nun  mouth  of  the 
Niger  is  the  tirat  we  touch  at.  I  do  not  propose^ 
to  speak  of  the  trade  of  the  Niger.  Ijccause  it' 
re<|aires  a  paper  to  itself.  We  shall  soon,  I  hope^ 
have  one  from  a  gentleman  who  knows  it  inti- 
mately. I  will  just  remark,  en  fmssanf.^  upon  the 
advances  that  have  been  mad©  since  1831)  and  1840, 
when  the  first  Nigt-r  expedition  met  with  such 
terrible  loaa  of  life,  in  the  knowledge  of  the  best 
means  of  divesting  African  fever  of  its  terrors, 
Bteam  vessels  constantly  supply  factories  eatab- 
liahed  on  its  banks  mth  goods  and  stores*  They 
seldom  lose  any  of  their  orew,  and  are  compara- 
tively free  from  fever. 

Off  the  Eiver  Brass  we  stay  for  a  short  time, 
or  we  visit  it  in  the  smaller  steamer  that  acts 
as  a  tender  to  the  iargi}  ones.  About  i3,oOO  tons 
of  palm  oil  are  taken  out  of  this  river  annually. 
The  trade  is  carried  on  by  agents  of  Liverpool 
houses,  who  Hve  in  houses  ashore,  or  in  hulks  afloat 
These  hulks  are  thatched  over  with  pabu  leaves, 
or  similarly  protected  from  the  weather  by  a  roof- 
ing of  corrugated  iron.  The  bouses  on  shore  of 
these  agents  are  tolerably  comfortable,  and  somia  , 
attempt  has  lieen  made  round  them  at  flower  aad 
kitchen  gardening. 

At  its  best  the  life  of  an  agent  here  is  dreary 
enough ;  ho  sees  no  European  f aeca  from  year  i 
cud  to  year's  end,  except  uf  those  who  are  jdmilarly 
situated  to  Mms^if,  and  those  of  the  crew  of  the 
steam  tender.  Of  the  two  I  think  the  life  on  board 
the  hulk  is  preferable,  as,  after  trading  hours, 
he  has  his  residence  to  himself,  which  those  who 
live  ashore  have  not — it  being  impossible  to  ex- 
clude the  natives.  Trade  is  carried  on  entirely  by 
barter.  Palm  oil  is  seldom  brought  in  loss 
quantities  than  the  puncheon  of  13  to  14  hundred- 
weight. A  tariff^  varying  from  time  to  time,  is 
accepted  for  the  staple  trade  goods*  These  goods 
are  Manchester  prints,  Glasgow  prints,  Madras 
goods,  Birmingham  gons,  gmipowder  of  a  coarse 
grain  and  weak  quality,  cutlery  of  a  rough  kind, 
ironmongery  of  an  equally  cotu-ae  description,  rum* 
gin  from  Kotterdiun,  and  tobacco.  Salt  is  occa- 
sionaDy  in  great  request  here,  as  in  other  rivers. 
Coarse  crockerywsre,  comprising  wash-hand 
basons,  plates,  dishes,  covered  bowls,  and  spirit 
jars,  is  also  in  request ;  silk  and  what  the 
Americans  would  call  '*  fixins,"  have  no  estab- 
lished tariff  with  them. 

Perhaps  it  enters  the  nund  of  some  of  my 
hearers  that  the  problem  of  euccessfnl  trade  in 
Africa  is  solved,  by  having  abundance  of  the  right 
kind  of  goods,  and  a  raw  merchant^a  clerk  or  shop 
boy  to  exchange  them  for  produce.  As  reasonably 
might  you  expect  eloquent  music  from  a  hmidred 
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goisea  CremoDa  fingered  hf  a  nttYvy,  There 
are  traders  and  tradera*  Good  tcroper,  tin- 
tiniig  jltttieiico,  and  an  off-hand  manner,  iw^ 
neceasaiy  in  dealing  commercially  with  the 
natives.  A  good  memory  and  a  clear  head  are  as 
necessary  in  recording-  tho  work  of  tho  day. 
Profit  and  loss  mufit  be  worked  up  in  the  head 
while  negotiating  with  the  vendors  of  produce. 
A  reference  to  invoices  shonld  never  bo  made  in 
their  preeence,  BashcH  or  gifts  form  no  incon- 
fliderable  item  in  trade  oxpenditure ;  they  vary 
In  value  and  Idnd  from  a  gallon  of  mm  to  a  gold 
watch  or  a  thirty  guinea  In^eech*  loader* 

In  the  Brass  river,  it  is  as  well  to  be  on  good 
terms  with  the  chief  fetish  men.  They  have  power 
to  do  you  good  J  find  much  power  to  injure  you* 
The  people  are  intensely  superstitious  ;  the  chains 
of  superstition  arc  drawn  tighter  by  these  men, 
who  practice  various  arts  of  legerdemain  and  con- 
juring, known  to  the  initiated  only,  acquiring 
thereby  great  ascendency »  I  have  hoard  stories  of 
tbeir  pierforniancej  whitth  qmte  iKilipse  Mrs. 
Qnppy*8  transit  through  a  locked  door  or  a  brick 
waU  into  the  midst  of  a  stance  of  spiritualistt. 

On  leaving  Brass,  wo  steam  along  a  line  of 
coast  such  as  I  have  described.  We  pass  the  wide 
embouchure  of  the  new  Calabar  river,  and  Breaker 
Island^  a  large  sand-bank  formed  by  the  doposita 
brought  dov^Ti  by  the  Biver  Bouny, 

A  wide  extent  of  surf  fringes  this  island  to  sea- 
ward. If  they  have  not  h<>en  washed  away,  certain 
bnoys  mark  the  channel  over  the  bar>  and  the 
projdmity  of  danger.  We  will  suppose,  howc  vt^r, 
that  OUT  captain  ia  a  good  pilot,  and  ia  able  to  tjtke 
us  in  piifit  the  Taleur  Bank,  on  which  conflicting 
tides  create  a  maelstrom,  and  near  the  rough  coTnt"r 
on  the  right  hand  side.  Wo  are  now  in  the  wide 
estuary  of  the  Bonny  river.  We  sight  the 
shipping,  distant  about  six  miles,  and  steam- 
ing on  are  soon  at  anchor  near  them. 
Ifumerous  tne  six-oared  gigs,  manned  by  picked 
crews  of  Krumen,  daah  alongside,  bringing  agents 
and  supercargoeB  anxious  for  letters  and  newfl* 
We  are  courteously  invited  by  one  of  these  gentle- 
men to  visit  his  hulk ;  it  is  housed  over  lie  the 
^uUlb  in  Brass,  but  h  much  larger,  and  all  its  ap* 
pcnntmeuts  indicate  a  more  extensive  trade. 
Numbers  of  black  coopers,  natives  of  Accra,  on  the 
Gold  Coast,  are  setting  up  palm  oil  casks  on  one 
part  of  the  deck,  whilG  the  rt^maining  part  is 
crowded  with  puncheons  that  have  seen  much 
serrico ;  these  are  full  of  palm  oil,  and  have  just 
been  hoisted  out  of  an  immense  canoe  that  is  irtill 
lying  alou^ide.  A  large  iron  pot,  in  which  oil  is 
boiling,  is  a  conspicuous  object;  Kmmen,  imder 
the  STjperintendence  of  the  mate,  are  starting — 
that  is,  emptyings- the  newly- arrived  oil  down  a 
canvas  hose  into  casks  which  are  stowed  in  the 
*tween- decks  or  hold.  The  poop  deck  is  the  resi- 
dence of  our  agent,  a  structure  of  wood  divided 
into  apartments,  all  tolerably  convenient  and  com- 
fortable. The  cabins  beneath  the  poop  are  need  as 
the  shop,  or  trade-room.  In  tMs  shop  we  wee 
ranges  of  shelves,  on  which  are  piled  every  kind 
and  pattern  of  Manchester  and  Glasgow  cottons 
that  are  in  request,  and  all  the  miscellaneouf?  goods 
before  mentioned.  Our  friend  shows  us  strings  of 
coral ;  they  are  very  valuable  and  much  in  request, 
though  more  as  objects  of  personal  adornment  than 
for  trading  purposes. 


At  the  death  of  the  late  King  Pepple,  of  Ad 
one  or  two  small  boys,  loaded  witU  hundnidi 
strings  of  coral ^  were  produced  as  part  ef  i 
funeral  pomp.  This  corjJ  ought,  necordiag 
custom,  to  have  been  buried  with  his  M^ 
Whether  hia  son,  who  has  been  edueatod  i 
Christian,  conformed  to  this  usage,  I  do  not  kiiQ 
jjrobably  he  did  not.  Twelve  or  tMrteeii  lifot 
and  Glasgow  houses  trade  in  Bonny  and  the  im 
bouring  rivers  of  New  Calabar  and  Ox>obo.  i 
export  of  pjilm  oil  from  these  rivers  has  reid 
I6,00t  l6ns  per  annum,  worth  between  £^W^ 
^d  £600,000  at  its  present  low  market  pri^: 
much  more  a  few  years  since.  On  this  larg**  luafl 
the  merchants  do  not  realise  a  net  pro&t  adi^ 
to  their  outlay  and  to  the  risk  incutred.  The 
ponse  of  sliips  to  convey  the  bulky  goods,  id 
bring  home  the  oil,  is  great,  but  when  to  ^ 
are  added  freight  of  soft  and  fine  goofc 
steamer,  insurance  upon  the  same,  agente^d 
and  commission,  ns  well  as  the  eirpeuies  of 
hulk,  it  is  clear  that  even  under  the  most  to 
able  circumstanoei,  combined  with  tlie  exeroi 
the  utmost  care  and  economy  on  the  part  of  ij 
and  euperciirgo,  a  largo  groas  gain  mm 
made  before  there  ia  any  margin  for  profii  J 
than  50  per  cent,  upon  the  price  of  goodtjlBJ 
in  my  opinion,  allow  of  this.  I  have  spolfiiH 
merchant's  outlay,  let  us  now  look  at  Hsl 
Apart  frtim  the  ordinary  sea  risks,  only  paa 
covered  by  insurance,  there  are  the  special  M 
of  river  bars  and  from  fire  on  board  the  M 
The  annals  of  the  oil  rivers  riiow  that  lo«sei  01 
bars  of  homeward-bonnd  as  well  as  outward*li 
ships  are  frequent,  and  hulks  with  their  vih 
'  but  inflammable  contents  havo  often  been  B 
I  Money  recovered  from  underwriters  will  M 
coup  the  merchant  for  time  lost  and  tradg 
organised  ;  nor  will  one,  nor»  perhaps,  ev^ 
years  of  exceptionally  good  trade  eompenssti 
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for  a  stoppage  lasting  for  months  ;  yet  t 
ho   is  continually  eacposed,  owing   to  v 
internecine  or  with  neighbouring  trib*"-- 
tion  to  his  heavj^  direct  loss  of  inti- 
there  is  an  indirect  one,  not  less  ruii 
moralising  effect  upon  his  em  ploy  t*  ip'^n 
these  stoppages  cannot  be  too  highly  r»tM- 
the  first  two  or  three  weeks  advantage  ii  U 
the  enforced  Idaim*  to  take  stock,  to  mpak    ^ 
ashore,  or  to  build  new  ones ;  in  fact,  to  do 
sorts  of  things  that  cannot  be  done  if  trBfleis  w 
After  that  time  there  is  positively  fir^Hnnr  fd 
The  agents  meet  and  amuse  themiFi' 
they  CAU,  or  go  away  in  the  steam 
Tl>ey  are  fortunate  if  they  do  not  l)ecomt 
nothing  conduces  to  illnesa  so  much  «i  ' 
nothing  to   do;   neither  the  agent  nor  ! 
ordinates  are  the  better  for  the  long  holiday 
Business  on  board  a  hulk  commences  at  fr 
Canoes  arrive  full  of  oil  or  to  n^move 
mate  and  clerk  have  enough  to  do  nntil  oinf  m 
(breakfast  time).    The  agent  has  his  work ' 
traders  to  negotiate  witii,  and  samples,  &^/ 
hibit.     Disputes  arise  about  the  gauiffl  -f 
the  amount  of  aUowanees  for  dcfict  -  ■      ' 
quality  of  lJ>e  oil.     All  these  &ro  at  ^ 
more  or  less  satisfactorily,  when,  li 
books,  that  is  orders  for  goods  dt. 
gentlemen,  after  the  ustml  gra4nit:_  . 
leave*     By  one  o'clock  the  hulk  is  hm  irf 
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It  if  6  pan.,  and  neulj  dack,  before  the  work  of 
the  day  is  over.  The  agent  has  probably,  darinff 
&  afternoon,  to  viait  one  of  the  towns,  to  lo<£ 
*ftera  canoe-load  of  oil,  of  whoee  arnval  from 
mirtet  hg  h^n  T«nftfirA<1  infnyry^l^tTQTIi  TtJo  noooflgflTj, 

in  some  cases,  to  obtain  the  advantage  of  first 
offer,  bat,  aa  a  role,  if  his  assortma:it  of  goods  is 
onnplete  and  plentiful,  he  gets  his  fair  share  of  oil 
without  lookiiu^  after  it.  One  day  suooeeds  another, 
etch  dHfering  but  little  from  its  predeoessor.  The 
agent  is  happy  as  long  as  he  sees  his  ship  getting 
in  her  homeward  freight,  but  when,  owing  to  na- 
tive quarrels,  trade  slackens,  or  is  stopped  alto- 
gether, th^i  do  his  troubles  and  itn-riftfa'A«  begin. 
He  knows  how  applicable  the  Spanish  proverb, 
*^  The  mother  of  mischief  ia  no  bigger  than  a 
inidg)B*s  wing*'  is  to  his  surroundings.  He  knows 
the  importance  of  smothering  a  smouldering 
fire  before  it  bursts  into  a  flame.  The  whole  body 
of  Evropean  traders  meet  to  concert  the  best 
BMsorBs  to  effBct  this  object ;  t^e  chiefs  are  in- 
vited to  attend,  and  the  subject  of  dispute  is  dis- 
med.  Sometimes,  complete  adjustment  of  the 
difficulty  ia  arrived  at,  but  more  often  the  offended 
psrtMi  can  only  be  induced  to  forego  acts  of  hos- 
tiifty  for  a  time. 

If  war,  or  a  long  blockade  of  any  of  the  markets, 
mean  imminent,  the  consul  is  asked  to  int^ere, 
tad  the  admiral  or  conmiodore  of  the  station  is 
mbed  to  lor  the  '*  moral "  lorioe  of  one  of  her 
K^istj'a  cruisers.  During  tiiree  years  that  I 
ipnt  m  Boony,  some  years  ago,  it  was  necessary 
t»  mske  several  applications  of  this  kind,  and 
pcMe  was  maintaineQ ;  but  since  that  time  neither 
coonl  nor  man-of-war  have  been  able  to  mrevent 
I^Vtt  b^ween  two  powerful  families  in  Bonny. 
™*Wtt  resulted  in  sreat  loss  of  life,  as  they  fired 
^P^  dwi  grape  and  canister  at  one  another  at 
▼tty  dfise  quarters,  and  the  entire  destruction  of 
ODendeo!  the  town.  Ja  Ja,  the  chief  of  one  of 
the  tmitiis,  being  beaten,  hadrewoff  his  followers 
to  &  nrcr  Opobo,  where,  in  qiite  of  all  the 
^^tMpti  of  Oko  Jumbo,  the  chief  of  the  other 
wily,  to  dislodge  him,  he  has  maintained  him- 
^6f«r  finoe,  and  commands  the  oil  markets  in 
■at  district,  thereby  securing  a  valuable  inde- 
gglfflit  trade.  Though  a  peace  between  the 
■wmoDents  has  been  ratified  in  the  presence  of 
Ait&i  representatives,  it  will  be  prudent  on  the 
|Miof  metehants  to  watch  for  the  slightest  sign 
*f  ^ntlMr  hostilttiee,  and  stem  them  in  time  if 
f^ftda  The  losses  incurred  oy  the  war  I  have 
9<kn  of  were  very  heavy.  Pep^  is  recognised 
L  **^  dynastic  king  of  Bonny.  He  is  a  youth  of 
disposition  and  very  fair  abilities,  but,  not 
wealthy,  is  deficient  in  personal  power  and 
loe ;  these  rest  in  the  hwids  of  Oko  Jumbo, 
^0  iDay  be  called  the  mayor  of  the  palace. 
^^Vl^'a  moral  inflnenoe,  aa  far  as  it  goesi  has  been 
iMastive  of  good ;  his  position  is  a  reej  difficult 
ia^    Having  been   educated   in  England,  he 


some  of  the  customs  of  his  country,  and  in 
jfaewn  miiid  despises  and  lauffhs  at  many  others, 
Mat  pKKsxt  he  is  obliged,  like  Kaaman,  to 
*wm  hm  head  ia  the  house  of  Bimmon." 
^aongths  abhorrent  customs  of  Bonny,  I  must, 
Ma^^inohide  cannibalism.  I  do  not  believe  that 
■gyBfcJDct   In  the  neighbouring  river  of  Ifew 

t'^yfcgf  it  is  so  openly  practised  that  hardly  an 
alMiiiBiaada  to  hide  the  fact  from  Buropeansp 


In  Brass,  I  have  myself  seen  portions  oi  the 
human  body  sent  as  a  complimentary  present  from 
one  man  to  another.  The  chief  town  of  Bonny  ia 
situated  on  a  low-lyinff  plain  of  hardened  mud ; 
a  pestilential  creek  wumes  one  side  of  it ;  a  man- 
grove mardi  partly  conceals  the  other.  The 
houses  are  stnmge  specimens  of  African  archi- 
tecture ;  one  or  two  reception  rooms,  more  or  less 
large,  with  open  piazzas,  under  which  assemble 
followers  and  visitors,  with  rooms  for  goods,  con- 
stitute the  house  proper,  but  immediatelv  adjoin- 
ing andformiii^a  hollow  square  are  the  awelBngs 
of  the  wives.  &natory  arrangements  are  as  bad  as 
pottible,  and  ventilation  altogether  wanting.  On 
one  side  you  see  women  preparing  food,  on  another 
{m>ups  of  women  are  being  prepared  for  a  balL 
The  ball  dress  and  coiffure  are  very  elaborate.  Ball 
undress  it  should  perhaps  be  called,  as  the  rnide 
body  is  covered  with  scrolls  and  arabesques  in 
purple,  of  artistic  accuracy  of  design!,  and  the  hair 
is  tortured  into  what  the  fVench  would  call  an  im- 
I>osBible  appearance.  The  effect  of  the  purple  ujpon 
the  aifi  au  hit  coloured  skins  is  not  unpleasing, 
thous^  peculiar.  The  different  tribes  iiihahiting 
the  delta  of  the  Niger  have  each  their  special 
fetish;  thus  in  the  Braas,  the  python,  or  boa- 
constrictor,  is  sacred ;  in  New  Calabar,  the 
common  black-and-white  king-fisher ;  while  in 
Bonny,  until  recentiy,  the  iguana  held  the  dia- 
tingnished  place.  As  a  severe  penal^  was  in- 
flicted on  anyone  injuring  or  killing  them,  these 
bloated  reptiles,  four  to  Ave  feet  in  length, 
were  to  be  seen  in  every  comer  basking  in  the  sun» 
or  with  open  jaws  and  lifted  tails  threatening 
intruders.  Times  have  changed  for  the  Saurian 
d^y ;  he  is  no  longer  a  p^mitted  and  pampered 
intruder.  Disasters  to  the  community  haviz^ 
occurred,  which  his  influence  should  have  averted, 
he  was  not  only  deposed,  but  hunted  down  and 
mercilessly  destroyed  wherever  found. 

I  must  not  leave  Bonny  without  malring  soma 
allusion  to  the  contingent  afibrded  to  our  Asnantee 
expedition.  One  of  its  officers  described  the  men 
as  "  ugly  yellow  fellows,  addicted  to  sundry  re- 
pulsive habits,  but  active,  vigilant,  and  brave," 
and  said  that  th^  thoroughly  understood  the  use 
of  the  Snider.  They  were  picked  men,  probably 
slaves  of  Oko  Jumbo's.  I  have  myselz  seen  his 
men  practising  the  use  of  the  rifle,  ana  loading  and 
disohargiuff  guns,  with  which  the  large  canoes  were 
armed,  wim  a  skill  and  rapidity  that  would  not 
have  been  discreditable  to  our  seamen  gunners  or 
artillerists. 

There  is  constant  communication  between  Bonny 
and  New  Oalabar  by  boats,  and  occasionally  l^ 
steam  tender.  Its  trade  is,  for  the  most  part, 
subsidiary  to  that  of  Bonny.  WithslightexceptionSy 
arising  from  fetish  restri^ions  as  to  patterns,  the 
nature  of  the  goods  imported  there  is  the  same 
as  those  used  in  Bonny.  The  same  remark  applies 
in  a  general  wi^y  to  tiie  trade  of  Opobo.     The 

ople  are  less  civilised  and  more  under  fetish 
ent&ralment  than  their  immediate  neighbours,  but 
are  equally  keen  in  business.  Their  oil  realises  a 
higher  price  in  the  home  market  than  that  of 
Bonny. 

The  approach  to  theBiver  Cameroons  liesthrou^ 
a  grand  estuaiy,  the  entrance  to  which  from  ue 
sea  is  dangerous ;  nor,  once  within  the  estuary,  are 
dangers  and  difficulties  at  an  end.    X  stranger 
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would  find  himself  in  a  very  large  expanse  of 
water,  bounded  on  every  side  by  mangrove  forests ; 
he  would  see,  at  intervals,  gaps  in  these,  indicating 
rivers  or  large  creeks,  and  would  be  at  a  loss  to 
know  which  to  steer  for.  A  mistake,  especially  if 
the  weather  is  not  clear,  may  eaaly  be  made.  I 
have  more  than  once  seen  the  mail  steamers  stick 
in  the  mud  through  errors  of  this  kind.  Our  cap- 
tain knows  the  river  well,  and  we  anchor  near  the 
shipping,  within  two  hours  from  the  time  of  pass- 
ihgthe  bar. 

The  towns  are  built  on  the  verge  of  a  sandy 
diff,  and  being  surroxmded  by,  and  interspersed 
with,  cocoa  palms,  and  plaintain  trees,  have  a 
pleadng  apx>earance.  The  ships  lie  within  a  short 
distance  of  the  beach,  and  not  far  from  one 
another.  Native  canoes,  propelled  with  great 
rapidity,  dart  about  the  river  m  every  direction. 
There  is  a  general  appearance  of  life  and  energy 
everywhere,  but  the  amoimt  of  yearly  exports 
proves  that  much  of  this  energy  is  misdirected. 
The  staple  produce  is  palm  oil,  of  which  1,600  to 
2,000  tons  are  bought  annually ;  a  ton  or  two  of 
ivory  may  also  be  Stained  in  a  year.  To  be  suc- 
cessful in  trade  in  Cameroons  a  man  must,  in  ad- 
dition to  the  qualities  I  have  previous  mentioned 
as  requisite  for  an  agent  or  supercargo,  acquire  an 
intimate  personal  Imowledge  of  the  people.  He 
should  know  not  only  the  character  of  the  man, 
but  also  his  status  as  regards  wealth  and  influence. 
Without  this  knowledge  he  would  soon  come  to 
grief.  The  great  end  and  aim  of  a  Cameroons 
man  is  to  wheedle  ^oods,  on  credit  or  trust,  as  it  is 
called,  out  of  a  white  man.  Every  other  object  in 
life  is  secondary  to  this.  A  certiun  amount  must 
be  trusted  to  leading  chiefs  and  traders  to  retain 
their  good  will  and  obtain  their  protection,  but 
extreme  caution  has  to  be  observed  in  extending 
the  privilege  to  others.  The  form  of  trade,  in 
contradistinction  to*  that  of  Bonny,  is  essentially 
retail.  It  takes  more  time,  and  an  infinitely  greater 
amount  of  patience,  to  buy  one  pimcheon  of  oil 
here  than  twenty  in  Bonny.  An  agent  can  never 
call  his  time  here  his  own.  Applications  for  gallons 
and  even  bottles  of  rum  are  put  in  at  all  hours. 
No  quantity  of  oil,  however  small,  can  be  brought 
for  sale  without  libations  of  rum  on  its  arrival  and 
at  the  conclusion  of  its  purchase. 

The  various  leading  families  of  Cameroons  are 
always  at  feud  with  one  another.  Occasionally 
these  feuds  lead  to  overt  acts  of  hostility,  and  a 
large  quantity  of  powder  is  blazed  away.  Few 
lives  are  lost  in  these  petty  wars,  but  ill-blood  in- 
creases, and  trade  is  practically  at  an  end  for  the 
time.  If  a  chief  or  man  of  position  is  unluckily 
shot,  **  the  palaver  cannot  be  set  '*  (this  is  an  ex- 

Sressive  African  phrase)  until  the  relatives  of  the 
eparted  have  been  squared  with  half  a  dozen  or 
so  of  marriageable  women,  a  greater  number  of 
slaves,  and  rum  and  trade  goods  without  end. 
Sometimes,  as  in  other  rivers,  impending  hostilities 
cannot  be  prevented  without  an  appeal  to  the  Con- 
sul. The  ap^peal  is  perhaps  responded  to,  the  British 
representative  comes  over  in  a  man-of-war,  sum- 
mons the^  chiefs  to  a  solemn  conclave,  remon- 
strates with  them  about  broken  treaties,  and, 
fina^,  his  righc  and  power  to  interfere  bdng  tm- 
recogWsed,  proceeds  to  knock  down  the  town  of 
^e  re^jMsants.  After  a  shot  or  two  has  been  sent 
tHrougli  the  bamboos,  off  comes  the  missionary, 


and,  under  the  protection  of  a  flag  of  trooe,  wMdi 
is,  by  the  way,  a  tablecloth,  arrives  also  one  of  fhe 
non-compliant  chiefs.  Eventually  the  BritLsh  repre- 
sentative s  foot  is  kissed,  a  fine  of  certain  hnllocb 
is  imposed,  and  personal  reoognisanoes  to  keep  the 
peace  are  entered  into  on  both  sides.  If  any  one 
of  my  hearers  is  curious  to  know  whether  soch 
fines  are  always  paid,  or  bail  is  ever  estreated,  I 
beg  to  refer  him  to  the  Foreign  0£Boe.  Owing  to 
these  perpetual  feuds,  there  is  no  effectual  com- 
bination to  zegulato  the  inferior  markets,  oonse- 
quently  prices  rise  to  a  figure  unremuneratiTe  to 
purchasers.  I  do  not  think  that  the  exports  from 
Cameroons  will  increase  beyond  their  present  limit 
unless  access  to  the  country  markets  is  obtained 
through  some  other  channel. 

The  Cameroons  men  are  a  fine  athletic  race; 
their  habits  are  more  cleanly  and  their  cnstonu 
less  objectionable  than  those  of  many  other  tribes, 
but  they  are  false  to  the  back-bone ;  no  moral  force 
controls  them.  It  is  by  motives  of  self-interest 
alone  that  they  can  be  d^t  with. 

Old  Calabar  is  the  last  of  the  so-called  oil  riven 
at  which  the  steamers  cidl ;  it  is  second  in  import- 
ance to  Bonny  only.  On  our  route  from  Cameroonf 
we  have  a  splenoid  view  of  the  mountain.  The 
sea  is  deep  to  within  a  short  distance  of  the  bold 
rocky  shore,  but  as  we  advance  onwards  towards 
Tom  Shot's  point  the  coast  becomes  low  and  man- 
grove-clothed. The  river  is  as  difficult  to  make  as 
Cameroons.  The  steamer  pursues  a  devious  course 
among  the  mangroves,  sometimes  passing  very  near 
te  clumps  of  them,  until  a  broader  reach  is  opened,! 
when  the  ships  and  hulks  appear  in  full  view.  The 
native  tewns  are  on  rising  ground  te  the  right; 
the  Presbyterian  mission  establishment  crowns  the| 
highest  point.  Old  Calabar  exports  annually  aboo^ 
7,000  tons  of  oil,  also  some  ebony  and  ivory.  There 
is  a  recognised  currency  liere,  termed  coppers ;  thii 
is  an  appropriate  name,  as  it  consists  of  wird 
hammered  out  of  copper  rods.  The  articles  used 
in  trade  are  much  the  same  as  those  used  in  the 
other  rivers,  with  the  addition  of  copper  and  brart 
rods.  The  system  of  trade  is,  as  a  rule,  whole^ 
sale.  Trust  is  given  to  the  chief  men,  bat 
in  far  less  amoimts  than  they  were  accustom^ 
to  receive  in  former  times.  Merchants  in 
those  evil  dajrs  experienced  fearful  losses  from 
the  extent  to  which  this  subversive  system 
was  carried.  I  have  known  cargoes  of  £8,000  to 
£10,000  in  value  given  out  on  trust;  and  hav^ 
seen  fine  ships  rotting  at  their  anchors,  for  orei 
two  years,  waiting  for  their  homeward  cargoes 
This  kind  of  thing  is,  I  believe,  now  at  an  end 
The  chief  people  are  intelligent  and  oourteous,  bd 
though  not  quite  as  bad  as  their  neighbours  d 
Cameroons,  they  are,  to  say  the  least,  slippy  ii 
their  dealings. 

My  ''general  description  of  the  trade  of  th^ 
West  Coast "  is  finished.  May  I  further  trespad 
upon  your  patience  with  a  few  remarks.  Through 
out  Africa,  from  12^  N.  to  20<^  or  25«  S.,  from  thj 
southern  verge  of  the  great  Sahara  to  the  northeni 
limits  of  the  Cape  Colony,  from  the  Atlantic  to  thi 
Straits  of  Madagascar,  a  family  likeness  existi 
among  the  inhaUtants.  Dialects  differ,  but  th< 
language  is  in  formation  the  same.  Beligionpro^ 
fesses  the  same  features.  The  existence  of  an  alL 
powerful  and  beneficent  God  is  aoknowledged 
but  he  is  too  great  to  be  approached ;  prayers  d^ 
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^ttf ,  nor  aie  sacrifioea  offetod  to  Mm*    'Sot 

.    !■  amot  nudeficent spirits.      To  tbeni  an 

*i   .1    J  uf  fear  ij  perpetually  paid.    This  is  in 

iki  fi'tiAh  \i"orsLip. 

^lit  'K    J itiven  believe  respecting  tlie  tfpirit 

^■0  be  traveller  or  missionar}',  can 

uij^t  he  knows*     One  portion  of  this 

iw;   tlie   manes   of    departed   relativefl 

LT  to  injure  tiio  living  if  funeral  rites 

y  m  u^ntd  out  in  due  form.  That  tho  efficiency 

f  «imi  u»  ii¥t?rt  evil  or  to  pirodnce  good  is  re- 

"w^amao^  a  race  whoso  only  knowledge  is 

m  hm   oral   trwdition,  cannot  sin-prise  us, 

|«t  lnovthiit  it  is  believed  in  in  this  country 

MAd  even  peater   folUes  than  these   are 

I  truth,  Sy  educated  ladies  and  gentle- 

niAiiiien  and  eustom«  are  also  alilce. 

a  buyi  hh  wife  and  selli  his  daughter, 

Jt>i     ounsist^     in     wives     and      slaves. 

s  thu  food  and  chops  the  fire- 

r  husband  ia  poor  works  in  tho 

*j*o.    lu  all   eiMet  she  must  he  ready  to 

« *i>e  ia  dn«t  and  ashes  on  the  deuth  of 

.  and  to  dance  and  sing  night  and  day 

■ywoMdin^  week.     She  must  endure  corpo- 

aeat  patietitlyt  and  ehore  her  huflbond'a 

«ny  nmnbcr  of  rivals  that  his  purse 


tive  rather  than  a  cure^  by  keeping-  the  decki  cle«n,  and 
tho  men  in  good  h pints  by  muaic  and  d^indog.  Mr* 
Bsbington  had  mside  an  allasion  to  the  doings  of  the 
Foreign  Qflico  at  the  OnmeMoufl,  and  the  inei 
levied  on  tbe  native  chiefs ;  but  the  fiict  waj 
these  fines  ware  uevfit  iropoaed  in  any  wjiy 
for  the  benefil  of  the  Foreign  Ollico,  hat 
were  paid  to  the  snpertargoefl  in  tbe  river,  and  were 
really  spent  in  the  development  of  Eritish  trade.  As 
the  representstiv^e  of  the  Fomi^  Office,  he  wm  obliged 
to  go  when  aent  for^and  waa  told  that  KmgObi,orKuig 
Tom  bad  killed  so  and  ao,  and  tbat  civil  war  bad  broken 
oat ;  but  tbeae  BUpercargoea  never  anked  themselves  or 
tbeir  employera^wbo  gayo  powder  and  fire-orma  to  theie 
nati  vtn.  Thi^y  were  brought  out  tolbay  palm  oil  with,  and 
he  considered  that  one  of  tho  worst  features  of  African 
tnide  waa  introdating  these  ftfticlea,  aa  well  as  gin  and 
things  of  that  kind  to  the  Africana.  Until  this  was 
atopped  there  would  ntsver  be  a  bealthy  commerce  on 
the  Geld  Coaat.  Tbe  amount  of  tbe  trsdtj  at  Bonny  had 
been  atated  at  14,000  tons,  but  in  18-JG,  tho  second 
year  be  was  there,  it  smouated  with  that  of  New  Calabar 
to  fully  16,000  tens,  Tbe  expedition  up  the  Niger 
which  be  bad  mentioned  found  the  palm-tree  growmg  at 
a  diatance  of  tiOU  miles  from  ita  meatb,  ao  that  if  proptr 
instruction  were  given  to  tbe  natives  in  tbe  manufiicturQ 
of  palm  oil,  it  waa  evident  the  aupply  from  that  aouroe 
would  be  almoat  illimitable.  He  begged  leave  to  move 
a  voto  of  thanks  to  Mr.  Babiagton, 

Mr.  Swanzy  aeconded  tho  motion.  In  reference  to  the 
8U^geation  in  the  paper  that  a  new  Ballarat  or  Bendig^ 
might  be  found  on  the  bold  Coast  if  it  were  syatemati- 
oally  worked,  provided  the  nuners  could  retain  th&ir 
hofilth  and  vigour,  he  said  that  this  provLSO  was  a  meet 
neoeasary  and  importiint  one^  for  about  the  year  1845 


Vdt* 


^  of  war  differ  a  good  deal,  but 

shiold   of  the  K^r  are    to  be 

^  E-iUiitori^  Africa,  whOe  the  bow  and 

■b'"'    ^'''n^^rL^Sl''^^'  ""^  *?^   au  attempt  waamide  by  the  Dutch  Government  to  cany 

ilturaliniplemunts  lire  tho   eut  kr^  mining  operations,  thirteen  engineers  hei^ 

ana    hoe   clear   the   bush    sent  to  the  spot  aekcted,  but  unfortunately  only  four  re- 

gronna   eve^wherc.      The   axi^    turned  to  the  cuaat  in  three  months,  and  one  of  tboae 

died  abortly  afterw^arda.  It  was  quite  out  of  the  ques* 
tiou  to  attempt  anything  of  the  sort  in  stich  a  cUmate» 
where  there  was  nothing  more  dangerous  than  dealing 
with  newly* turned  soil.  With  regard  to  the  introduc- 
tion of  fire-aroia  and  ammunition  he  did  not  believe  this 
was  tho  cauao  of  the  natives  going  to  war,  for  even  io 
aan^lW  ioKtonces  pro^n^  a  "f^y'uko-  '^^  '^^""T^^  where  thaie  wei^  no  gum,  they  wcro  coa- 
b^fltdsir  is  i«>rhaf«  tint  fSr  rll«t«»f  «.i,™    atantly  fighting  amongst  thmielvei.     It  rather  sur- 

pnsed  nim  that  gentlemen  abould  apeak  with  diaappro- 


»re  the    same.       The    bbacksmith   on 
«««  the  same  kind  of  bellows  that 
Bl  on  the  Gold  Coast*     Stringed  in- 
■  •d  birmouicons,  tom-toms  and  drums, 
pwkform:   and  monotonous  songs  in  a 
■F*«y*»lbe  universal  vocal  music.     I  could 
f  mm  iuKtancea  pro^ng  a  family  like- 
"^  day  is  i^rhapa  not  far  distant  when 
lercc^  luid  with  it  civilization,  will 
►  the  iutarior  more  directly  than  it 
"nt  time.    Let  ua  hiope  ao. 


t  Oonunerce. 


DISCUSSIOK. 
Sauhiajoa  said  he  bad  Hstencd  with  grast 
lTL.*ifiP**  "ieacHhiog  to  well  o  portion  of  Africa 
!*•  ™«  ^id  ten  years'  experience,  five  of  which 
ItthiT  Mtjeaty's  service.  The  disaatreua  Niger 
Nite^ibocl  hy  Sir,  Bahington  was  one  of  the 
fciL"*^  fil^*!  out,  for  of  three  steamRra  which 
'2  **o  ritamed,  worked  almost  entirely  by  their 
^S****^^***  two^thirds  of  the  men  were  left 
•ad  baried  oa  the  banks  of  that  raias- 
''  Sc«iral  subsequent  expeditions  ha4  how- 
hi  aaccetifii],  oj^a  of  which  was  under  the 
Mr*  Ifaoigor  Uyard  and  Jlr.  OldMd, 
ijj*»  «f  which  he  had  charge  as  senior 
That  expedition  went  250  miles  up  the 
.  ►'Jfht  back  the  whole  of  ita  crew,  58 
no  Encttpeans,  without  the  lota  of  a  single 
,  aot  to  boasts  but  to  corroborate  what 
.  Forbtt  in  his  work  on  Dabom  ey , 
_  a  would  be  hr  more  general  if 
i  abotiidii«ii@  mnd  fever.  He  believed 


bation  of  tbe  introduction  of  arms  and  powder  into 
Africa,  while  at  tho  same  Mme  England  prided  herself 
on  tbe  poeaeasion  of  an  ironclad  6eet,  each  veasel  of 
wbicb  was  conatructed  for  tbe  purpose  of  killing 
or  sinking  thousunda  of  fellow  creatures,  ft  was,  in  fuct, 
impoaalblo  to  prevent  the  commerce  in  these  aHicles, 
and  he  believed  on  the  Gold  Const  tbe  Government 
were  reeonsidering  the  question  of  th^tr  prohibition. 
The  only  consequence  was  that  they  would  be  in- 
trodaced  at  Grand  Basssm  and  Asaini,  where  the 
French  did  a  large  trade*  ho  being  tbe  only  Engliah 
merchant.  He  was  Informed  that  tbe  Froneh  were  just 
about  imparting  2,000  cheats  of  guna  into  thia  teni- 
toryf  and  he  could  do  the  same  if  he  likiKl,  but  be  did 
not  choose.  It  waa  contrary  to  political  <?coaomy,  or 
any  other  principle,  to  prohibit  any  particular  article  of 
commerce,  and  could  not  be  carried  out,  and  it  would  be 
much  better  therefore  for  tbe  Government  to  derive, 
as  it  mighty  a  conaiderablo  revenue  from  it.  Borne 
people  fancied  that  guns  and  powd^  formed  tha 
prini^iple  artioka  of  trade,  but  this  was  a  great  mistake, 
for  in  his  own  transactions  cotton  goods  repreaented  fidlr 
60  p<^T  cent- ;  arms  and  ammunition  did  not  form  one-sixth 
of  tbe  whole*  He  knew  this  was  a  question  on  which 
different  opinion  a  were  entertained,  and  he  abould  be 
quite  prepared  to  bear  the  Chairman  advocate  the  oppo- 
site view ;  but  tbe  matter  should  be  oahmly  discufl^- 


*hTc  oQ^oard  the  Pteisd  by  atten- 1  and  ho  hop«fd  it  would  not  be  treated  as  if  these  who  > 
Jggjgg^  quinine   as   a  preven*  '  hu^^u^ewa  were  iolely  a^pi;^^  p^tonal  o^^ 


lailiii^    He  Gould  fljiatif«  ths  mooting  that  the  gmss 
ii^plidd  lo  the  mitivcs  were  not  ne&rlj  so  dAngt?>ix>ua  as 
•a  OFdintry  knife,  tmd  if  th^j  could  not  fight  mtk  th^^m 
th«y  would  with  Bomethmg  elue,    Ko  dotiht  tnrge  quan- 
tities of  tpiritft  w^FQ  aefnt  out,  but  he  should  bo  equaUy 
tfleosod  if  the  natiyefl  would  take  t««  or  ooSW ;  but  they 
Krould  BoL     He  coniidAred  a  Httlo  apiiit  was  one  of  the 
liiecaaafiiiea  of  their  c^deteacef  putiookrly  as  they  had 
Ujothing  but  putxid  watar  to  defeod  upcm^  and  ^  main 
rportioD  of  their  aninml  food  coniuded  of  sttoking  fish. 
alley  only  took  a  very  sm&li  qitai^tity  of  rum  at  a  time, 
•nd  very  seldocn  got  arunkf  $o  thut  he  baliuTed  the  eyils 
wore  much  exaggerated, 

Mr,  T,  HtttchiliJOlL  said  hie  rem  arts  wer«  not 
intended  in  any  way  &s  an  attack  on  the  trading  com- 
munity*  but  hie  exparienee  in  Bonny  imd  Bueh  places 
taught  him  that  immonao  injury  in  every  wy  was  belzig 
done  by  the  introduction  of  gunpowder.  With  reference 
to  spmts,  whon  be  waa  going  up  the  Niger  a  woman 
differed  to  aell  him  her  two  children  for  ti  bottlcj  of  gin 
each,  and  if  this  was  tho  sort  of  commerce  which  was  to 
ie  devc! loped,  it  wsfi  all  nonsenas  to  talk  of  putting  down 
domestic  slavery.  He  did  not  apeak  from  the  philan- 
thropic point  of  view-,  b&cauflo  he  believed  it  might  often 
be  said  of  philanthropj,  oa  was  said  by  Dr.  Jahnson  of 
phHoBOphy,  it  was  a  very  goad  horse  in  the  stable,  but  a 
wretched  poor  jade  on  a  joumey.  He  believed  thes^ 
thinga  were  an  mimonse  obstacle  to  the  spread  of  legiti- 
mate commerce. 

Mr,  Edward  Hutdkinion,  while  agreeing  with  Mr, 
8wanzy*s  remarks  in  A  measure,  and  conceding 
i^at  lui  an  abstract  principle  it  was  unwise  Co 
interfere  with  the  freedom  of  trade,  said  it  muBt 
also  be  homo  in  mind  that  thesei  poor  Afrlcjins 
were  very  much  like  diildren,  and,  therefore,  mor' 
dumtfl  and  others  could  not  divest  themaelires  of  a 
.  pertain  amount  of  ruapomilbility  iu  dealing  with  them. 
I  Of  ocurse  he  looked  at  the  matter  from  hia  own  peiot  of 
f  ^ew  as  secretary  to  tho  Church  Miasionaty  Society, 
Wid&om  that  atandpoint  ho  could  not  but  think  it  would 
"be  wqU  if  thoao  supercargoes  and  merchants  who  sub- 
eoribed  for  the  eireclion  of  a  church  in  which  they  might 
worship  uccording  to  the  faith  of  their  fathers,  would 
carry  their  philanthropy  a  little  farther,  and  consider 
whether,  in  importing  nrearms  and  ardent  spirita  into 
Afncaf  they  were  not  introducing  that  which  had  proved 
«  curae  in  all  parts  of  the  world.  The  Church 
Hiaaionsry  Society  hod  to  deal  with  tho  white  trader  in 
all  parta  of  the  world,  and  everywhere  ho  carried  th^ae 
tiilings  with  him;  therefore,  he  did  not  advocate  any 
auch  Quixotic  notion  as  the  absolute  prohibition  of  sucn 
articlea ;  but  he  did  ask  them  to  consitfcr  with  whom  they 
were  dealing,  and  not  let  it  be  said  that  when  the  King 
«f  Dahomey  wanted  to  take  Abbeokuta,  there  was  an 
English  firm  willing  to  supply  him  with  war  rockets  far 
the  purpose.  He  had  attended  the  meetings  of  thia 
Section  from  time  to  time,  and,  &a  he  undt-ritood,  the  object 
was  not  aimply  tho  private  adrantagti  of  African  mer- 
chants, but  the  doTolopment  of  commerce  which  should 
benefit  the  country  itself,  and  be  waa  therefore  SOrry 
that  he  had  not  heard  any  suggestion  leading  in  that 
direction  on  the  present  occasion.  For  instance,  in 
tr^ting  of  8ien^  Leone,  there  had  been  nothing  said  as 
to  how  thej  weie  to  deal  with  that  important  aetUement 
in  connection  with  tho  striking  facta  that  the  death  rate 
exceeded  the  birth  rate,  that  French  money  was 
becoming  the  general  currency  to  the  exdusien  of 
English,  and  that,  &b  had  be^m  described,  everything 
aeemed  to  be  at  a  atandatiB,  It  muat  be  remembered 
in  dealing  with  that  region,  that  only  a  generation  ago 
it  was  the  seat  of  the  largest  and  foulest  slave  trade  the 
world  ever  saw,  and  that  many  of  those  men  who  had 
been  rather  aarcaatically  described,  had  either  been  alaves 
tbetmselves  or  were  the  sons  of  slaves.  It  would  have 
been  well,  alao^  if  some  notice  had  been  taken  of  tho 
aOampti  madi»  t&  educate  them  and  the  f esulta*    Tha 


traders  and  their  derki  ware  ai  a  rato  laitly  adtail4 
and  education  was  neceeiftry  aa  an  awiitoitf^  te  «J5 
morce ;  but  aomething  hiMl  been  dtrnd  alfsady.   UJii 
pemona  in  Sierra  Leone  attended  Englkhfkeca  of  *™4| 
there  was  a  colourod  bishop  tbdT%  andMr.  Fcfe  ^cb^^V 
had  described  meeting  there  ft  black  gentleman,  TOM 
he  conaidtiTcd  the  best  educated  man  be  had  md  ill 
anywhere.      Mr.  Babington  did  not  lay  much  iW 
Lagos,  but  ho  referred  to  the  compHcatioua  which  m 
arisen  in  the  interior,  and  which  had  forsomfr  tiiMSii 
a  stop  to  trade.    There  was  no  doubt  that  for  ' ' 
betwe<2n  1871  to  1873,  there  wore  very  heavy  I 
though  aa  far  aa  the  QoTemment  ravenut  was      ^  ^ 
it  did  not  immediately  show  itaelt  moat  of  the  Ir| 
having  imported  largely  in  advani^ ;  bu^,  In  hii  tflH 
most  of  these  oomplicatioQi  had  arisen  &oin  tee 
system  of  credit  which  had  becfl  referrsd  to,  m" 
view  waa  bomo  out  hj  the  Government  Bias  o 
But  who  iaitlatod  this  credit  syatem  f    The  Miadl 
merehanti  and    the    African  tradeif ;    and  Q^m 
Batday  stated  that  in  his  opinion  it  lay  at  theiw 
moat  of  the    complications  which    had  ariaea.    1 
question  of  slavery ,  again,  had  much  to  do  withttti 
the  delivering  up  of  slaves  was  a  matter  being  conrti 
urged  by  the  chiefs  in  the  interior.     Wilh  rwc^t^ 
devdopmont  of  Lagoe,  which  waa  undoubtMif  Ite 
situated  i>ort  to  sorre  aa  »  trading  centre*  n*  « 
mention  that  two  misskiuuriaB  had  reciMLtly  ei^ 
new  branch  of  the  Niger,  which  found  its  way  m 
lagoona   behind  that  town,  and  it  eeumed  thftt  I 
these  lagoons    there    was  a  perfect    stream  of  ( 
water,    with    an    occasional    fringe    of   rashsi  « 
could    bo    cut    through,    or     passed    ov^r    hk« 
fioating    bridgea     described    by    Dr*    Livio^lM 
his  last  joumala,  communicating  directly  with  tlwl 
If  this  were  m^  as  Sir  John  Gloveir  believed,  uM 
form  ft  direct  means  of  commtuiiGation  with  twi 
above  the  hoatila  and  ounnibHi  tribes  which  M 
lower  banks,  and  would  hdp  to  develop  the  W»« 
tht?y  all  expci 
When  Bishop 

tho  Niger,  he  -^v — ^-  -^^  --- — — _   , 

tribes  he  met  with  wore  prepared  to  enter  -i'lf'  fr"f«» 

rtlations  with  the  British  Government;  anl 

help  feeliag  that  if  a  line  of  water  commuc. 

be  opened  up  from  Lagos  to  Lopaja,  a  rery  Uj^j  <* 

merce  would  be  the  result. 


inks,  and  would  tielp  to  develop  loe  uww- 
I  expected  would  yet  come  from  thst  WWl 
3iabop  Crowther  returned  from  his  i^T'fl 
jer,  he  described  the  reitdiness  with  *™J 


Mr.  Swajuy  aaid  he  hoped  befure  long  to  u^-    . 
apapcron  the  history  of  European  setlhsEiWfii ^J 
West  Coast,  in  which  he  should  attempt  t""^*^ 
had  been  done  in  the  way  of  edttC4i.ting  and  mJT 
the  natives. 

Mr.   Boehussen   remarked   that  the  umv^ 
French  coinage  on  the  coaat  of  Africa  wna  not  i    ^ 
considering  that  a  great  port  of  the  trade  fro^ 
Spartel  to   Sierra  Leone  war  carriod  on  by  !>»«** 
or  on  French  account,  and  but  two- thirds  of  ttoj 
went  through  French  porta.     In  addition  t* 
French  coin  was  better  adapted  for  trails, 
than   the  British,   which,   Tiith   the  eac?? 
sovereign,  was  not    marketable.      A  flvf 
was  really  of  the  value  it  represented,  but 
ailvcr  coinage  was  not.     He  should  have  svi 
aa  to  the  importation  of  arms  and  ftmmunition»l 
been  foreatftlled  hj  Mr.  Swanzy,  with  whose  W 
concurred.     He  would  add,  however,  that  Ibi 
gnu  was  not  ao  much  an  engine  of  warfii«>  ai  a  4« 
implement  oaed  for  the  expreaaion  of  joy  or  giia^i 
8hown  by  the  great  variety  of  faahiona  whi^  pif 
in  diffenrnt  districts*  in  the  colour  and  pattern  < 
barrel,  stock,  and  flttingi.    These  guas,  howeriw,! 
looked  upon  more  as  fancy  artides  Ihan  aa  m^sn 
of  war,  were  all  proved  aa  caraftilly  as  the  owiti 
sive  ri0ea» 

The  Chairman  aaid  he  had  had  such  aa  wim 
and  kmtjntable  experienoa  of  gum  and  powikri*  J 
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Mk»«oaldliBHl7aooocmeat  aatu&ctoiy  the  Rowing 
p^Km  «Ueh  hU.  been  drawn  of  tiia  uses  and  adTsn- 
SMof  tteiiade  mwkei;  BordidtheTarionsftaiementfl 
lU  had  km  Made  «actl7hvmoiiifle  together.  Mr. 
taaiSf  Mid  the  Afrieansvooldflgbt  whether  ^eyhad 
^Moraot;  hot  the  Jast  ipeaker  seemed  to  think  the 
■Hkeli  were  not  used  for  fighting  at  alL  Again,  Mr. 
SM^rnidflM^  altar  elU  the  gone  wero  BO  inft«ior, 
ftK  not  mooh  harm  oonld  be  done  with  them,  which 
jMBot  mA  to  be  proud  of  on  the  part  of  the  vendors; 
W, «Ae  ofiiflr  hand,  Mr.  Bodinssen  said  th^  were 
*J?r?"  •■  ^f^^  ••  •oy  other  weapon.  There 
Ji^Dea  great  dtflforoDoe  between  the  East  and  West 
•w*™  ■iii^t^pects.bat  in  the  former  he  had  seen 
'■7 "JW"™ following fiwn the introdnotion of  fire- 

Sf  J*^  *■*•  "***^  ^  *^  ^^'^^  ^^^^^  *^»*  got 
Md  Of  ttiese   weapons    inunediatdT   made   war  on 

~  ■^.°^^>Q°!*»  ^nd  these,  hiding  there  was 
JTS.J'^.  ^'"^  withatMid  these  new  anns, 
™  ■»  wuldren  and  peo^  in  order  to  obtain 
S?  «-?•  ^  *'*™'  ™^^™«  ^^^  on  the  tribe  behmd 
i  ftiB ;  and  so  it  went  on.  He  ooold  mention  four  tribes 
I  ««hobijw  this  kind  of  thing  to  have  oocuwed.  It 
I  wsMibadfertime  to  be  witti  Bishop  Mackenaie  and  Dr. 
^Bgrtuiie  at  flie  back  of  the  fanrth  tribe  when  tills  took 
lite  sad  he  knew  the  miserable  effeets  which  followed. 
I A  got  WIS  looked  upon  astiie  most  destructiTe  instra- 
I5"^""d_^«n  it  ones  got  into  the  sUTers*  hands  they 
|Mt«|^ansioimd,so  that  the  veiv greatest  oone 
is  Iks  eoontrj,  next  to  the  slave  dealer  hi^elf,  was  the 

Cbs  canied  witii  him.  Mr.  Swansy  had  told  him 
f««itBg  of  arare  bead  of  which  he  had  foond  some 
teoesoatte  West  Coast,  but  Dr.  Livingstone's  servants, 
SSJ"^"  mto  a  shop  in  the  City  where  all  these 
inuBBwsre  kept,  9t  onoe  picked  it  out,  and  said  they 
III  Iwid  It  m  ifce  fcrthest  part  of  the  interior  country. 
m  BSfdiant  iniormed  him  that  that  partioidar  bead 
!5L"S!!^?^  fi?  to  ti»e  Bast  Coast,  but  to  the  west 
5'J???Li  ^^r^dspHy  passed  into  the  interior, 
^y^J'T^.  to^.hmtbat  Lmngstone  had,  in  fcct. 
MMfte  header  hne  between  the  rea^of  the  traders' 
■™«*«^«d«<rfAfriea.  And  so  it  was  with  these 
***'         X52:      *"*  *^  ^****  niight  not  shoot  each 


aZTIi—iLir^*!!    '^."o'^oro*  mere  were  any  mten- 
ttoagfwsomding 

jgwUtaoa  of  ajme  foDowu^ 
■Wiw^H  with  a  feeling  of  dismay.  There  were, 
■2JJ!5S«*J^tt>«  wheels,  and  he  oouW  not  s^^ 
•jldbetbeultBnrteoondusk«,but  he  could  not  but 
■1Jthrtao«,  good  would  resuU  from  such  discnasions 
wft'!C?^t  2^*5«2ardinstapeperwouldbeiead 
glfc  ^>mmd  Hotohaascm,  on  ''Sooml  and  Domestic 
■wiiT  m  Weatem  Afeioa,"  in  its  bearing  on  com- 
S^lF^P!'^  "^  ^  would  not  therefore  go  into 
■■•■ftject  at  present,  but  there  was  no  doubt  that  it 
JjjaisMi  hnjmtant  one,  and  probablv  aU  kinds  of 
■22*  wowd  be  set  on  foot  to  try  uid  obtain  some 
Si  ^  ***^  ^^*"**  *^  Government  had  deter- 
k^i.™J2*^l^*'**^®^«'»  t*»*«»ywcheflfbrte  would 
IIl!I!S  ^^^rfi^lowoaste  traders  on  the  coast 
3"5PU7_Pi«,  and  ooouneroe  was  now  oonduoted  by 
Cr??' ^J°^. *^  ^^ to  make  their  tradean 

2^5?v^;^."f"*'  ^^*  ^'^^W  •^•^  was 
JVjoa  with  all  their  hearts  in  any  weU-oonaidsced 

2?*»»*wel£«eofthepeople  amoogit  whom  they 
J»^  fiondusion  he  must  repeat  that  he  WM  not  li 
fcfc!25^*"T*?^  of  the  evil  results  attending 
mS^'*****^®^?''^*™^  Whether  the  gmsbunZ 
2grM  on  tiie  Baat  Coast,  so  that  the  Kaffirs  would 
STSLr**  on  •eeoont  of  their  bad  quality,  or  whether 
3«II!Sr?i!^.'^?P'®**°*«*  ^  the  West,  ttiey 
^M^yvaflttsdto  bepkoed  in  flie  hands  of  such 
"BjWas  the  native  Africans, 
^^vote  of  ttttnks  having  been  pot  and  oazried 


Mr.  BabingtOB  briefly  acknowledged  the  compliment, 
and  said  that  he  had  not  gone  at  le^fth  into  some  of  the 
pomts  which  had  been  toudied  upon,  because  they  wer» 
not  property  within  the  soope  of  the  sobjeot,  which  waa 
stnoily  the  trade  on  the  West  Cbast  of  Africa. 


mXR  OBDZIABT  MSSTme. 

Wednesday,  February  10th,  1875  ;  Eobkbx 
Jakbs  MAinsr,  JO).,  in  the  ohair. 

The  f dlowing  oandidatee  wore  proposed  for 
election  as  members : — 

Ashworth,  Tajdor,  J.P.,  Sunny  Bank  Honssb  Sheltoa 

Stoke-on-Trent 
Benskin,  John  P.,  The  Gannon  Brewery,  Watford. 
Drummond,  Dngald,  North  British  BaUwav  Comnanv. 

Oowlaira,  Gla^ow.  -"t^/*- 

Olydon,  William,  Spring-Ma  MehJ  Idls,  ^rmin^iam. 
Gieener,  Thomas,  Benton-lodge,  Darlington. 
Bbnis,  ITnderwood  P.,  Sunrey-villa,  Tufiiell-parii,  N. 
Houfl^  Captain  George,  2^,  Ingram-court,  Fenbhuroh- 

street,  S.C. 
Innea,  George  McKay,  London,  Brighton,  and  Sooth 

Coast  Bailwav,  Brighton. 
Lamb,  James,  John  Dalton-stxeet,  Manchester, 
McNiel,  Henry,  39,  Market-street,  Manchester. 
Mason,  David  King  (Consul  for  Siam),  6,  Gbeat  Win-^ 

chester-street-buildmgs,  RC. 
Nicholson,   John,   59,   Wells-street,   and   Yioar-lanar 

Bradford. 
Player,  J.  ^rt.   Phosphorus   and   Chemical  Works^ 

Oldbury,  near  Birmingham. 
Bobinson,  Thomas  WiWam  Usherwood,  Houghton-le* 

Spring,  Durham. 
Stookinger,  Frana,  Austrian  Consulate,  29,  St.  Swithin'a- 

Swanton,  Wniiam,  London  Salvage  Corps,  65,  WatUng* 
street,  B.C. 

Walmsley,  Thomas,  Brooklyn,  Bolton-le-Moors, 

Warwick,  John  Francis,  6,  Oairtle-gate,  Newark-cm- 
Trent. 

Williams,  Frauds,  Messrs.  D.  F.  Taylor  and  Co.,  New- 
hall  Works,  Geom-street^  Birmingham. 

Wright,  Howard,  Fhoanix-lodge^  COiapel  Allerton,  near 


Yarde,  Giles,  60,  Lamb's  Oonduit-street,  W.C. 

The  following  candidates  ware  balloted  for  and 
dnly  elected  membevB  of  the  Sodefy : — 

Arteaga,  Boddfo  de,  79,  Gh>wer-street,  W.C. 
Browne,  Boland  JaTtS,  Hare-court,  Temple,  B.C. 
Cleaver,  the  Hon.  William,  122,  Cannon-street,  E.O. 
Emmott,  W.  T.,  Binfield-k)dge,  Oapham,  S.W. 
Fox,  Colonel  A.  Lane^  9,  Sussez-plaoe,  Onslow-gaideBS^ 

Gisbocne,  Thomas  Matthew,  4,  Upper  St  GenMtn'a- 

tenaoe,  Blaekheath,  S.E. 
Wangh,  John  George,  11,  South-square,  GraVs-inn* 

W.a ;  and  High£lds,  Grouch-end,  N. 

Die  paper  read 


THE  SAND-BLAST  AND  ITS  ADAPTATION 

TO   INDUSTRIAL  PURPOSES. 

By  inniam  S.  ITewtoa. 

In  this  prooess,  whidb  is  the  invention  of  Mr* 
B.  0.  Tilghman,  of  Philadfllphia,  a  jet  of  Mnd 
(prop^led  at  a  high  velocity  by  a  steam  or  air- 
blast)  is  enjoyed  aa  a  tool  for  cutting  stone,  and 
for  prodncmg  cMnamental  carving  on  stone  and 
other  materials.  At  a  lower  vi^cwity  of  jee  it  is 
also  employ^  ^^^  "rjxiding  and  ornamenting  the 
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Burfaoe  of  glass.  The  cutting,  grinding,  engraY- 
ing,  and  ornamenting  of  glass,  stone,  wood,  and 
otner  hard  substances  are  operations  requiring  a 
considerable  expenditure  of  time  and  labour,  and 
some  of  them  a  vast  amount  of  sldll.  The  object 
of  the  sand-blast  process  is  to  economise  time  and 
reduce  the  amount  of  skilled  labour  required  to 
produce  ornamental  patterns  and  architectural  de- 
Tices  in  stone,  slate,  marble,  and  other  hard  sub- 
stances. 

This  new  process  in  the  arts  is  based  upon  the 
lact  that  when  grains  of  shaip  sand  are  driven 
with  a  high  velocity  against  a  hard  surface,  such 
as  glass,  stone,  slate,  marble,  wood,  or  iron,  the 
surface  is  out  away  more  or  less  rapidly. 

The  greater  the  i)re88ure  of  the  steam  or  air 
which  produces  the  jet,  the  higher  is  the  velocity 
imparted  to  the  grains  of  sand,  and  the  more  rapid 
and  powerful  their  cuttingeffedt  upon  the  surface 
exposed  to  their  action.  When  driven  at  a  high 
velocity  the  impact  of  the  grains  of  sand  will  cut 
substances  much  harder  than  themselves.  Corun- 
dum can  thus  be  cut  with  quartz  sand,  and  quartz 
rock  can  be  cut  by  small  lead  shot.  The  hardest 
steel,  chilled  cast  iron,  or  other  metal  can  also  be 
cut  by  a  stream  of  quartz  sand.  The  action  of 
sand  driven  at  a  high  velocity  on  the  hard  surface 
of  glass,  wood,  stone  or  slate,  is  very  rapid,  and  if 
a  sheet  of  plain  polished  glass  be  subjected  to  the 
sand-blast  it  will  be  quickly  depolished  or  ground, 
but  if  a  portion  of  its  surface  be  protected  by 
covering  it  with  some  soft  or  elastic  substance, 
Buch  as  india-rubber,  paper,  or  other  suitable 
material  (cut  to  any  particular  pattern  or  device), 
all  those  parts  so  covered  will  remain  intact,  while 
the  exposed  surface  will  be  ground  or  cut  away 
by  the  impact  of  the  sand.  By  means  of  stencil 
plates,  letters  or  designs  can  be  engraved  upon 
stone,  slate,  and  other  hard  substances;  also  by 
varying  the  shape,  number,  and  direction  of  the 
jets  of  sand,  and  traversing  them  over  the  work, 
cuts  or  holes  can  be  made  of  anv  shape  or  size. 

For  omcunenting  stone,  marble,  slate,  granite, 
or  wood,  iron  templates  made  of  the  required 
pattern  are  used  to  protect  the  stone  or  other 
material  from  the  action  of  the  sand  at  all  such 
parts  as  are  not  to  be  cut  away.  These  templates, 
which  are  of  cast  iron,  are  very  easily  made.  The 
process  adopted  is  to  draw  or  transfer  the  pattern 
(either  in  pencil  or  ink)  on  to  the  surface  of  a  piece 
of  wood  of  proper  thickness,  and  then  to  cut  out 
the  design  with  a  fret  saw.  The  wooden  pattern 
thus  made  is  used  to  produce  a  mould  for  an  iron 
casting  in  the  ordinary  manner.  An  iron  template 
formed  in  this  manner,  and  about  3-16ths  of  an  inch 
thick,  may  be  used  100  times  to  produce  the  same 
pattern  on  stone  of  moderate  hardness.  If  made 
of  malleable  iron,  the  template  will  last  about  four 
times  as  long.  It  will  be  evident  from  the  above 
explanation  that  almost  any  design  an  architect 
may  make  (however  elaborate  it  may  be)  can  be  cut 
in  flat-relief  in  stone,  marble,  slate,  or  wood. 

The  peculiar  feature  of  the  sand-blast  process 
which  distinguishes  it  from  the  other  methods  of 
cutting  and  grinding  is,  that  each  grain  of  sand 
ajBte  by  its  own  velocity  and  momentum,  like  a 
bullet  OT  projectile,  and  pulverises  or  indents  the 
Object  itstnkes.  In  consequence  of  this  peculiarity 
^«1;!!?'^^'  ^^  Bubstances  (which,  though  com- 
pa«itively  soft,  are  alao  tough  or   ekstic.  and 


cannot,  therefore,  be  pulverised  by  a  blow,  Bach  ai 
copper,  lead,  paper,  wood,  or  india-rubber),  aie 
less  rapidly  cut  and  groimd  by  the  sand-blast 
(particularly  at  moderate  velocities)  than  mndi 
hiEuxler  substances  of  a  brittle  nature,  such  as  stone, 
glass,  or  porcelain.  A  peculiar  advantage  o!  the 
sand-blast  is  that  its  action  takes  place  with  equal 
effect  upon  irregular  surfaces,  and  therefore  receeses 
hardly  accessible  to  ordinary  methods  of  worldng 
can  be  cut.  Steam  is  generally  found  most  con- 
venient for  the  impelling  blast,  particolArly  for 
high  velocities,  as  when  operating  on  stone  or 
marble,  but  in  some  cases  air  is  preferable.  Steam 
of  all  pressures  has  been  used  up  to  4001b8.  per 
square  inch,  and  its  efficiency  has  been  found  to 
increase  with  the  pressure. 

The  sand  is  fed  into  a  funnel,  which  ia  con- 
nected by  a  flexible  pipe  with  an  iron  or  ste^ 
tube  of  any  convenient  length,  and  of  sboni 
l-6th  inch  bore.  This  sand  tube  is  secured  exactli 
in  the  centre  of  a  brass  casing,  which  forms  tU 
steam  chamber.  The  annular  space  between  the 
two  tubes  is  closed  steam-tight  at  the  back  end 
and  at  the  front  end  or  orifice  the  casing  i 
shaped  with  a  tubular  neck,  and  brought  to  thj 
same  length  as  the  sand-tube.  The  neck  of  f 
casing  is  bored  out  to  a  diameter  of  }-}  inch  for  \ 
length  of  about  {  inch  from  its  end.  For  ab 
i  inch  in  length  from  the  end,  the  sand  tabe  i 
reduced  to  0'23  inch  external  diameter,  so  as  f 
leave  a  uniform  annular  opening  of  0*015  inch  i 
width,  extending  backwanis  for  a  length  of  ah 
i  inch,  and  then  enlarging  gradually  to  the  fol 
diameter  of  the  casing.  This  annular 
forms  the  opening  through  which  the  steam-hlsjl 
issues.  The  casing  or  steam  chamber  is  connected 
with  the  boiler  by  a  flexible  pipe,  so  as  to  allo^ 
of  the  jet  apparatus  being  turned  and  moved  ij 
any  direction.  A  tube,  called  the  nozzle-tub 
or  gun,  about  l-3rd  inch  bore  and  6  inches  lon^ 
made  of  wrought  iron,  steel,  or  chilled  cast  iroij 
is  fastened  on  the  neck  of  the  casing  by  mean 
of  a  set-screw.  The  end  of  the  sand  tube  j 
accurately  adjusted  and  fixed  in  the  centre  of  th 
steam  apertiure,  so  that  the  annular  opening  i 
everywhere  of  the  same  width  all  round. 

The  sand  used  is  sifted  of  even  size,  and  shonlj 
be  clean,  hard,  sharp,  and  dry,  so  as  to  run  rega 
larly  through  a  small  hole  without  clogging 
The  steam  should  be  perfectly  dry,  and  when  rm 
at  a  distance  from  the  boiler  a  steam  separato 
should  be  added  to  free  the  steam  from  condense 
water. 

In  the  working  of  the  instrument,  the  stead 
when  turned  on,  issues  with  great  velocity  fro^ 
the  annular  opening,  and  creates  by  suction  j 
current  of  air  through  the  sand  tube.  A  valve  i 
the  bottom  of  the  sand-box  is  now  opened  sufficj 
ently  to  let  a  stream  of  sand  of  from  one  to  t^ 
pints  per  minute  fall  into  the  funnel  beneat] 
whence  it  passes  down  the  sand-pipe  and  is  cani^ 
by  the  current  of  air  through  the  sand  tube  and  { 
sucked  into  the  jet  of  steam,  by  which  it  is  drive 
through  the  nozzle-tube  at  a  high  velocity,  an 
finally  strikes  a^^ainst  the  stone  to  be  cut,  the  en 
of  the  nozzle  bemg  held  at  a  distance  of  about  si 
inches  from  the  stone.  The  shattered  fragment 
of  the  sand  and  stone,  partly  in  the  state  of  v^ 
fine  powder,  escape  sideways  and  badcward 
together  with  the  steam. 
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In  cdting  granite  with  %  steam  jet  of  about 
100  Ibfrpramne  per  sqiiare  inch,  an  inelinatioii  of 
iboot  <»e  in  nine  fitnn  the  peipendiciilarwiU  make 
tte  aJbt  of  tiie  cat  parallel ;  but  with  the  same 
Ml  aotmg  perpendicularly  on  rather  scrft  burnt 
rack  or  on  sandstone,  the  aides  of  tiM  out  are 
ilmoit  paraUeL  Sufficient  space  must  ahrays  be 
iQovBa  for  the  escape  of  the  waste  steam  and  sand. 
BfdiNoiing  the  blast-pipe  SQOoessiTely  to  all  parts 
ovor^soShoe,  the  stone  will  be  cut  downerther 
vi&  psiaDd  sides  or  with  the  sides  imdennit,  so 
« to  make  a  hoie  of  larger  dmmeter  at  the  bottom 
ftiBstthetop.  It  wiU  now  be  undcntood  that 
if  a  mstal  or  other  perforated  template,  with  any 
doired  pattotn  formed  thereon*  be  placed  on  the 
^>per  faoe  of  the  stone,  the  latter  will  be  cut 
•viybjtlie  sand-blast  at  aU  parts  which  are  not 
(ntseMhy  the  template. 

Tbeqnanti^of  stone  cut  away  bj  thesand-blast 
vnofik  greater  when  ample  space  is  afforded  for  tiie 
^Mcspe  of  the  expended  sand  and  steam  alter 
ftiXbafe  struck  the  stone  tiian  when  the  space  is 
■STOW  and  confined.  When  a  rapid  lateral  traverse 
agivea  to  the  blast-pii)e  or  to  tiie  stone,  so  that 
I  fte  Mad  is  constantly  striking  upon  a  fredi  surface, 
Ift  aadb  greater  cutting  mat  is  produced  liian 
ivka  tbe  blast  is  kept  directed  upon  one  spot. 
&•  reason  of  tiiis  is  tiiat  when  the  sand  rebounds 
^  the  stone,  it  interferes  considerably  with  the 
M  Had  which  is  being  projected  against  the 
tee.  This  interference  is  x>ttrticu]arly  evident 
ika  a  hole  is  cut  but  little  larger  than  the  diameter 
tf  teittid  jet.  It  has  been  noticed  that  when 
fte  Kod-Uast  is  held  at  4  or  5  inches  distant  from 
Siftoaa,  a  greater  quantitir  is  cut  than  -wheaoL  held 
itanlj  1  flioh  distance;  also  that  when  the  sand- 
Viat  a  directed  at  an  angle  of  from  30  to  45 
^mmtfrom  the  perpendictuar^  a 
ii  oat  ttan  when  the  same  sand-blast  at 
datneait  direotedperpendioalarly  i^on  the  stone. 
IWoplanationof  these  oases  i^ppearsto  be  that 
%  dirergoioe  of  the  sand-blast  spreads  it  over  a 
vider  rarface  of  the  stone,  and  also  gives  more 
toam  lor  the  waste  to  escape,  thus  avoiding  in- 
Momoe  with  the  sand  in  the  jet.  The  raantity 
of  Mid  used  with  a  gi^en  steam  jet  may  oe  oon- 
■^aiUy  varied  aooording  to  the  eQect  desired  to 
^prodaeed.  When  a  soft  stone  is  to  be  cut  over 
*^ie  iirfaee  (and  tiiere  is  o(»iseq[uently  a  free 
bMl  escape),  two  or  three  times  the  quantity 
of  nod  uara  in  the  preceding  cases  can  be  em- 
l^opd;  Vat  where  a  hard  stone  is  to  be  cut  in  a 
jxtrov  groove,  a  small  feed  of  sand  produces  a 

^frindpal  points  to  be  attended  to  in  order 
^olitaB  the  best  results  in  economy  of  power  and 
niet& wQtking  with  the  sand-blast  are— first,  to 
9it  an  impelling  jet  of  great  v^ooity ;  second,  to 
M  tke  sand  regularly  and  in  such  a  manner  tiiat 
*A«fl  aoquire  as  neuW  as  possible  the  velocity  of 
wimpelhngjet;  third,  to  direct  the  jet  of  sand 
Jootiie deni^  spot,  without  wasting  its  force  in 
**uig  away  the  noszle-tube;  and  fourth,  to 
P^pde  freo  escape  for  the  expended  sdbam  and 
■"t  BO  as  to  avoid  interference  of  the  ongoing 
*^^^|itii  that  which  is  being  driven  forward. 

*Dcre  only  a  small  quantity  of  material  is  to  be 
^or  ground  away  by  the  sand-blast  from  the 
*«ce  of  a  hard  suMtanoe,  and  where  only  a 
^^««flrtte  velocity  of  jet  is  required,  a  blast  of  air 


(produced  by  a  rotanr  fan)  is  found  to  be  ooi^ 
venient.  This  method  is  used  for  grinding  or  de- 
polishing  glass,  china,  or  pottery,  either  over  their 
entire  snnaces  or  for  the  production  of 


mental  designa.  In  engraving  designs,  air  is  nobora 
convenient  than  steam  for  we  impelling  iet,  be- 
cause with  air  the  sand  keeps  drr  and  reboands^ 
leaving  the  pattern  dear;  but  with  steam  the  sand 
becomes  damp,  and  is  apt  to  adhere  to  the  fine 
lines  and  comets  and  dog  them.  The  sand  bem^ 
fed  into  the  air  jet  by  filing  from  a  column  (S 
sufficient  height,  it  is  caoied  along  by  the  air  in  a 
tube  or  dose  trunk,  and  directed  upon  the  glass, 
which  is  held  or  moved  opposite  the  mouth  of  the 
trunk ;  the  sand-jet  thus  cuts  or  stars  the  surfruse 
of  the  glass  wherever  it  strikes  it. 

The  air  current  from  the  fan  (having  a  pres- 
sure of  about  four  iuohes  of  water)  is  brcwighi 
in  by  a  trunk,  of  about  two  square  feet  sec- 
tional area,  and  descends  through  the  nanow 
vertical  slot,  of  about  one  inch  in  width,  from  tiie 
bottom  of  which  it  issues  with  a  vdodty  int>por- 
tioned  to  the  pressure  of  the  air.  Into  the  upper 
end  of  the  air  slot,  the  sand  is  evenly  fed  fr^ 
the  sand-boK  above  by  means  of  the  sand  dot, 
of  about  half  an  inch  in  width,  the  lower  end  of 
whidi  is  dosed  by  an  iron  ]^te  perforated  wit^ 
holes  about  a  quarter  of  an  mch  m  diameter  and 
half  an  inch  imart,  so  as  to  supply  from  16  to  20cubio 
indies  of  sand  per  minute  for  each  square  inch  of 
cross  section  of  the  air  dot.  In  passing  down  the 
air  dot  the  sand  acquires  a  velodty  proportioned  to 
that  of  the  air  jet,  and  strikes  upon  tne  ^tes  of 
glass,  which  are  made  to  traverse  across  undocneath 
file  mouth  d  the  dot.  The  plates  of  g^ass  are 
carried  up<m  a  set  of  india-rubber  bdts,  which 
travd  at  uie  rate  of  about  eight  inches  per  minute, 
so  that  each  part  of  the  glass  is  exposed  to  the 
action  of  the  sand-blast  vor  about  six  or  eight 
seconds.  After  striking  the  glass,  the  air  and 
sand  pass  away  at  the  sides  into  the  large 
settling  chamber  bdow,  where  they  lose 
their  vdodty,  and  the  sand  settles  to  UkB 
bottom,  while  the  air  escapes  at  the  aperture^ 
or  returns  to  the  fan.  To  dfmiiush  the 
eeci^  ol  dust  and  sand  into  the  external  atmo- 
sphere, india-rubber  flaps  are  provided,  whidi 
dose  with  a   slight  ds«tic  pressure  upon   tto 

glass  passing  through.  The  pressure  of  the  blast 
dds  the  sheets  of  glass  down  upon  the  bdts 
whkh  carry  them.  The  sand  frtm  the  bottom  cl 
the  settlina^  chambo:  is  raised  by  aa  elevator  into 
the  sand  box  at  top,  and  is  used  over  again  re- 
peatedly, untQ  it  becomes  too  fine. 

For  cutting  a  design  upon  glass,  the  coverings 
stencil  plate  must  be  of  a  strength  and  durability 
proportiOBed  to  the  thi<toess  to  be  cut  away. 
Tougjkness  and  dastidty  and  the  absence  of  brittle- 
ness  i^pear  to  be  the  qualities  needed  for  resisting 
the  cutting  action  of  the  sand.  India-rubber  (par- 
ticulady  when  vulcanised)  possesses  the  deinred 
-propexiaeB  in  an  eminent  degree ;  parchment  and 
pardiment  paper  also  possess  condderable  dura 
bility.  Stendl  plates  made  of  paper  or  thread  are 
rendered  more  durable  by  covering  them  with  a 
tough  or  elastic  varnish.  A  design  can  dther  be 
drawn  on  tibe  glass  with  a  compodtion  applied  bv 
a  brush,  or  the  glass  can  be  covered  all  over  wit^ 
a  preparation  of  gelatine  or  glue,  and  the  design 
cut  through  the  protecting  coat  when  dry,  so  as 


to  expose  certain  part  h  of  the  gims  to  the  action  of 
the  fiRud-bljist*  A  layer  of  wax  r^^ista  a  sand- 
blast baviiig  a  pressure  of  up  to  five  or  six;  itiches 
of  water,  A  fUm  of  Mckromatis^  gelatine  pro- 
duced by  pliotograpliic  pToc«&fio»  in  capable  of  re- 
siisting  tlio  action  of  a  blast  of  the  fiame  firw?  sand^ 
during  a  8uffici€?TLt  time  to  allow  of  the  exposed 
portions  of  the  glass  being  <?ut  or  engravf?d  by  the 
sand -blast;  nnd  photographic  pictures  havo  been 
engraved  by  this  means.  The  finer  the  sand  used 
and  the  lower  the  preHsure  of  the  blast,  the  finer 
is  the  grsin  of  tW  depolished  ear  face,  and  the 
weaker  and  more  delicate  may  he  the  texture  of 
the  covering  substances  uacd  to  produce  the  de- 
iign,  Any  of  the  prooetsea  by  which  a  design  can 
be  produced  or  tranaf erred  in  a  sufficiently  tough 
medium  may  be  used  ti?  prepare  a  surface  for 
hf 'ing  engraved  by  the  84ind-blaat.  Many  natural 
objects,  such  as  plants,  leav^es,  &c.,  which  can  he 
iRitenM  flat  upon  a  surfitce,  ofter  sufficient  re- 
sistance to  a  blast  of  fine  sand  to  admit  of  their 
outline  being  thus  engraved. 

When  wood  is  subjected  to  a  sand-blast  of 
moderate  velocity » the  softer  and  more  brittle  por- 
tions are  more  rapidly  and  deeply  cut  away  than 
the  others  J  and  the  grain  of  the  wood  and  the 
hard  lines  and  knots  are  thun  brought  out  in 
relief. 

When  the  Mnd-blast  at  a  moderate  Telocity  is 
directed  upon  a  metallic  surface  it  removes  but 
little  of  the  metal,  but  the  grains  of  sand  make 
jummiierable  small  indentations  in  the  surface,  and 
|m)dua0  a  frosted  or  deadened  appearance  :  and  by 
means  of  stencil  platen  any  design  can  thus  bo 
engraved  on  mctalhc  surfaces.  It  will  be  evident 
from  the  above  explanation  that  a  special  pecu- 
liarity of  the  prooess  is,  that  not  only  can  many 
tindfl  of  work  which  are  ordinarily  done  by  hand 
be  produced  by  it  automatically,  and  at  a  very 
trifling  cost,  but  other  things  can  also  be  done 
which  caimot  otherwise  be  produced  at  all  at  any- 
thing Kke  a  reasonable  cost.  As  an  example  of 
this  kind,  inscriptiona  can  be  cut  in  granite  with 
raised  polished  letters ;  the  cost  of  this  by  hand 
work  would  be  very  great,  but  it  is  don©  by 
the  sand-blast  process  with  great  facihty  and 
expedition*  The  mode  of  executing  this  work  is 
by  first  polishing  the  surface  of  the  stoDc,  and 
then  cementing  upon  it  metal  letters  forming  the 
intended  inscription,  and  ?5nbjeeting^  the  whole  to 
the  aand*blast ;  the  surface  of  the  stone  is  by  that 
means  cut  away  uniformly  wherever  it  is  not  pro- 
tected by  the  metal  letters  ;  and  on  removing  the 
metal  templates  the  inscription  will  lie  left  in 
rebefj  with  letters  polished  on  the  face  and  finished 
with  fine  sharp  edges.  The  operation  is  cflFected 
with  a  single  steam  jet  moved  backwards  and 
forwards  over  the  work  at  a  rate  of  about  20  feet 
per  minute,  and  the  »tone  is  traversed  slowly  at 
the  same  time  in  a  transverpe  direction,  until  the 
|et  has  passed  once  over  the  surface ;  the  cutting 
of  the  specimen  shown ^  10  inches  square  and 
3- nth 8  in<'h  depth  of  cut,  required  only  eight 
minutes  with  a  prestnire  of  60  lbs,  steam,  and  it 
was  done  vrith  the  steam  jet  exhibited  with  |th 
inch  bore  of  tube. 

The  pierced  ornamental  marble  panel  exhibited 
was  cut  at  two  operations  by  placing  a  thin  iron 
template  on  one  face  of  the  marble,  and  amking  the 
pftfetem  half  through  its  thickness  by  moans  of  the 


sand-blast :  the  marble  was  then  turned  ovm  cfid 
the  template  fitted  upon  the  other  face  cue 
corresponding  in  position  with  the  first  mdo,  i 
then  subjected  to  the  sand -blast  until  im  n 
pletely  through*      A  perforated    design  is 
formed,  having  the  edges  all  regularly  thorn' 
from  each  face,  on  Boeoimt  of  the  tapering  tm 
the  boles  cut  by  the  sand-blast*    The  siiedm 
marble  shown,  of  about  half  a  square  foot  SFOii 
J  inch  thick,  was  completed  in  thirty  minatiti 
a  steam  jet  of  50  lbs.  pressure,  and  a  Bimilnr  q! 
men  cut  in  sandstone  was  completed  in  only! 
minutes.  Another  specimen  shows  a  similar  t 
cut  in  glass  to  a  depth  of  ^  inch. 

When  the  material  operated  tipon  is  not  oi  i 
form  hardness,  as  in  the  case  of  granite  'ts*lii?lrl 
an  agglomeration  of  aubstancca of  dilffT- 
of  hardness)^  the  bottom  of  the  hollows 
level,  and  the  harder  portions,  such  as  ' 
crystAlK,    are   left   sbghtly   projecting 
ground*     These  may  be  dressed  down  3  ■ 
finish  the  work ;  but  in  uniform  materia 
marble  and  slates,  the  whole  is  left  neali^^  uiiuw 
by  the  sand-blast  process*     Sunk  panelj  in  ^ 
cjirving  arc  readily  produced  by  this  pro^ei^J 
the  time  required  is  about  twice  asi  long  in  <m1I 
in  marble,  on  account  of  the  wood  havinsz  a  ^:x'M 
amount  of  elasticity,  which  softens  th^^  *  " 
impact  of  the  grains  of  sand.     In  Ofxn 
oak,  the  greater  hardness  of  the  griiin  i 
causes  the  bottom  of  the  hoUows  to  be  I* 
but  with  boxwood  the  work  is  left  with  akrdj 
face,  and  the  specimens  exhibited  show  a  1 
finish. 

By  using  a  higher  pressure  of  steam  jfii  ] 
hardest  substances  can  be  cut*  as  shown  f 
bole  cut  in  the  si^ecimen  exhibited  of  oonia 
minerfli  twice  as  hard  as  granite ;  and  ev  -  ^  -^-^ 
steel  can  be  cut,  as  shown  by  the  sptHi^ii 
5-Oths  inch  thick,  having  a  slot  througL  ...  .la^ 
long  and  2-8ths  inch  wide,  which  was  cut  m  i^ 
thirty  minutes.  , 

DISCUSSION.  , 

Hie  Chainaan  said  it  was  a  very  rerri»rk*W*  ft^J 
60  delicate  a  pattern  as  that  of  laoe  could  b«  tllfi*H| 
to  the  surfiico  tjf  f^hiss  by  this  proceii,  and  i^^  ••■J 
to  point  to  tho  disoovery  of  some  new  tnctbi^ 
rognrd  to  the  molecular  cMDnditiou  of  dlSbrsBt  boi 
It  aeemed  at  first  Right  very  ftatoniflhing  thil  t*-^-* 
of  the  hardest  substaaces  known^  cpidu  be  <  * 
with  tolerable  rapidity,  nhilat  a  thing  «o  fi 
fragraent  of  lace  would  resist  the  sime  action  i 
siderable  time.  One  of  the  most  i^smarkibja  I 
ahout  this  inTantion  was  the  wide  ntngd  of  iti  I 
cnhiOty  ;  to  mention  one  instance,  he  had  been  lai 
that  at  the  preient  time  an  order  bad  been  |pf 
America  for  200tO00  gTavestonci,  to  b<i  «rMMJ 
Tnomory  of  those  who  fell  in  the  dvO  war;  ^ 
the  other  extreme  ai  it  were,  stood  the  engiaM 
globes,  which  had  been  exhibited,  about  n  p^ 
hour  of  which  uoi^d  be  produced  by  a  boy  wjM 
these  niBchines,  1 

Mr.  Pitman  inquired  if  the  part  of  that  gliM 
had  boon  eaten  awdy  could  be  puliahedr  hecsftuieil 
wo  aid  add  greatly  to  the  heauty  of  the  appem 
some  CftS€S,  oapecially  if  it  were  silvered*  Mcwg 
speoimens  seemed  to  present  simply  a  bright  pM 
a  rough  surfcce ;  hut  there  were  nsany  £'■**«*•  ^J 
kinds  of  Venetian  glass,  in  which  it  w«i  dcmm 
polish  the  engraved  pRrts,  and  thai  idd  gwatM 
luatn^  of  the  general  effect.  ^ 
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iLlfWtoii  nid  there  would  be  no  diffieulty  madapfc- 
of  uf  of  the  present  procesees  of  cutting  or  poliahing 
liftha  wheel  to  glass  treated  by  this  method,  but  he  did 
aotqoile  see  the  utQity  of  repoUahing  a  Bmr£&oe  which 
bd  joit  been  depoliahed. 

Mi.  Pitman  said  his  remarks  had  reference  more  par- 
koItrlT  to  engraved  glass,  which,  when  polished, 
tiflected  the  light  yery  beautifally,  and  was  mnch  in- 
acued  in  yalae. 

Xz.  Vtwton  saw  no  reason  why  any  of  the  ordinair 
inotfKS  of  polishing  should  not  be  adopted  if  denred. 
uis  method  was  being  largely  employed  as  a  substitute 
ht  the  add  process,  whidh  was  unhealthy,  slow,  and 
Bmch  more  expensive.  For  instance,  it  had  been  largely 
wed  ioi  producing  coloured  designs,  lettered  or  other- 
viie,  oa  flashed  ruby  g[lass,  the  design  or  inscription 
biia£  left  coloured,  wmle  itie  ground  was  eaten  away 
h  the  acid.  The  sand-blast  produced  a  better  appear- 
noi,  ia  less  time  and  at  mudi  less  cost ;  and  when  once 
fte  iRBplate  had  been  prepared,  a  great  number  of  plates 
CDoId  be  produced,  whereas,  by  the  old  plan,  each  sepa- 
Itie  iheet  had  to  be  etched. 

BuGhainian  said  he  had  noticed  in  last  year's  Inter- 
■tiooal  Exhibition,  at  South  Kensington,  a  very  useful 
^ptiaition  of  this  process  iif  the  production  of  oma- 
BtttiUy  perforated  glass  for  ventilators. 

Ir.  Vewtoa  remarked  that  he  had  purposely  avoided 

r;  into  the  thousand  and  one  applications  of  which 
process  was  susceptible,  as  it  would  have  taken  a 
great  deal  of  time,  and  would  have  been  travelling  out 
« the  oonrBe  he  had  laid  down  for  himself.  In  1873, 
Wv«Ter,  he  read  a  paper  before  the  British  Association, 
ia  which  he  went  into  the  question,  describing  the  pro- 
«■  u  a  new  power  in  the  arts,  and  mentioning  a  variety 
tf  porposes  to  which  it  might  be  applied.  He  had  also 
^  &  paper  before  the  Institution  of  Mechanical  En- 
pa^vn,  in  which  he  went  into  the  engineering  part  of 
^  qwition,  and  showed  how  it  might  be  used  for  cut- 
ting tanmeli  and  rock- boring.  He  was  bound  to  say^, 
bowcTcr,  that  the  experiments  which  had  been  made  tn 
tbat  directkn  led  to  the  conclusion  that  for  such  pur- 
Pt^Ks  it  possessed  no  advantages  over  the  methods  at 
pcteot  in  tue.  In  reply  to  a  question  as  to  the  com- 
pnatire  cott  of  this  and  the  etching  process  for  putting 
m^ptions  on  lamps  and  such  like  articles,  he  said  the 
03it  vu  about  one-twentieth.  Letters  eould  be  bought 
far  »  fcw  pence  per  thousand,  which  could  be  placed  on 
^  S^  the  blast  applied,  and  in  a  few  seconds  the 
Jpoitim  was  completed.  The  lettering  of  publicans' 
Mttlee,  lamps,  &c,  was  done  to  a  large  extent. 

^iiofher  question  having  been  asked  as  to  the  prac- 
beabihtj'  ox  boring  holes  through  glass, 

Us  Chairman  drew  attention  to  a  large  piece  of  co- 
^oAamy  one  of  the  hardest  minerals  known,  through 
*^  a  hole  half  an  inch  in  diameter  had  been 
bond,  also  to  a  file,  through  which  a  longitudinal  slot, 
^^B^^ipoiiding  to  the  abt  for  the  jet,  had  been  cut  in  the 
meitanner. 

^I^Ievton  laid  it  took  about  half  an  honr  to  cut 
"J^OBgh  the  file  in  the  manner  shown.  This  was  pro- 
wled merely  as  an  experiment,  to  show  what  oonld  be 
2^"^M|ot  as  being  a  useful  application  of  the  process, 
wQQ^  he  had  no  doubt  suoh  a  mode  of  using 
■e  process  would  often  be  of  considerable  practical 
*aut7  in  mechanical  engineering.  Another  appli- 
tttioQ  might  be  mentioned  whioh  had  been  found 
*JMDe  ^ue,  and  that  was  the  cleaning  of  iron 
^H^gi  from  the  sand  whioh  adhered  to  them,  and 
Tgy  oftm  injnred  the  tools  in  filing,  turning,  and 
■■"niag  them.  For  this  purpose  a  special  form  of 
*PV>>«^>d  been  devised.  It  had  also  been  used  to 
g*f^  zinc  plates  for  photographic  purposes,  and  for 
•J^^-plating,  producing  a  slightly  ronghened  surfiM^e 
«A  vhi^  the  deposited  metal  wonld  adhoe. 


Xr.  Tilghman  said  the  process  had  been  in  use  in 
America  for  the  last  two  years,  but  its  various  applica- 
tions had  been  pretty  well  all  mentioned.  It  was  lax^y 
employed  for  produdn^  ornamental  glass  of  various 
kinds,  also  for  omamentmg  sandstone,  and  marble,  and 
for  tombstoneiB,  and  for  cleaning  castings,  particularly  in 
the  case  of  elaborate  patterns  whioh  were  very  difficult 
to  dean  from  sand  by  the  ordinary  method.  It  had  also 
this  additional  advantage,  that  it  detected  any  rotten  or 
defective  place  in  the  casting,  and  made  it  worse,  so  that 
it  could  neither  be  overlooked  or  covered  over  and 
filled  np. 

In  reply  to  a  question  whether  this  process  would  be 
available  for  cleaning  dirty  wine  and  beer  bottles, 

Xr.  Hewton  said  there  was  no  doubt  tiie  blast  could 
easily  be  introduced  into  a  bottle,  but  it  would  de- 
destroy  the  interior  sur&ce  of  glass,  and  possibly  leave 
the  dirt  upon  it.  However,  the  works  of  the  company 
in  Sage's-buildings,  Gray's-inn-road,  were  open  to  the 
inspection  of  any  one  interested  in  the^  subject,  and  the 
company  would  be  happy  to  afford  facilities  &a  experi- 
ments in  any  manner  wnich  might  appear  likely  to  be 
useful. 

Xr.  Alexander  Payne,  as  an  architect,  said  the  nrocese 
appeared  to  be  eminently  useful  in  architectural  aecora- 
tion,  but  most  of  the  specimens  shown  were  somewhat 
fine  in  character.  He  should  like  to  know  whether  it 
could  be  applied  to  such  purposes  as  producing  the 
tracery  on  church  windows,  and  so  on,  where  the 
apertures  were  of  considerable  size,  and  what  would  be 
its  cost  as  compared  with  ordinary  methods. 

Mr.  Hewton  said  there  was  no  difficulty  in  executing 
work  of  this  kind,  it  was  simply  a  question  of  the  size  of 
the  grains  of  sand.  They  could  use  sand  as  fine  as  dust, 
or  as  large  as  small  gravel,  and  by  raising  the  steam 
pressure  the  work  was  done  with  increased  rapidity. 
There  was  no  difliculty  in  cutting  to  any  required  depth, 
provided  there  was  room  for  the  waste  steam  and  sand  to 
escape.  The  fact  was,  however,  that  this  coarser  kind 
of  work  was  done  quickly  and  roughly  by  hand,  and 
they  had  not  tried  to  compete  with  it,  but  had  rather 
confined  themselves  to  finer  work,  which  either  could 
not  be  done  at  all  by  hand  or  only  at  a  great  expense.  For 
instance,  the  specimens  of  eng^ved  granite  and  per- 
forated marble  on  the  table  could  be  produced  for  as 
many  shillings  as  it  would  cost  pounds  to  do  by  hand ; 
and  they  comd  produce  a  similar  description  of  work  in 
sandstone,  which  with  the  greatest  care  and  the  finest 
tools  could  not  be  done  at  all  by  the  old  method.  The  sand 
process,  however,  acted  in  such  a  delicate  way,  cutting 
away  atom  by  atom,  that  there  was  no  risk  of  failure. 

Mr.  Pearsall  suggested  this  process  might  be  useful 
in  cleaning  and  renewing  the  surfiice  of  monuments, 
obelisks,  and  pubUc  buil^ngs,  which  might  then  be 
coated  with  some  kind  of  silicate  or  peint,  so  as  as  to 
resist  the  further  action  of  the  weather.  Suoh  ui 
experiment  could  hardly  be  undertaken  by  an  indi- 
viaual,  but  possibly  a  pnblio  company  mi^ht  t^y  i*» 
and  if  it  proved  successful,  there  would  be  in  London 
alone  a  great  demand  for  its  application. 

Mr.  Hewton  said  it  had  been  tried  in  this  way,  and 
when  the  surface  of  the  building  was  covered  with  what 
might  be  called  dean  dirt,  or  dust,  there  was  no  diffi- 
culty about  it,  but,  unfortunately,  there  was  often  a  coat- 
ing of  soot,  which  had  become  converted  by  time  into  a 
sort  of  gummy  substance,  whioh  was  very  difficult  to  re- 
move* 

Mr.  Tilghman  added  that  the  success  of  the  operation 
in  snoh  oases  depended  in  great  measure  on  the  kind  of 
stone  employed.  Many  buildings  in  London  were  oon- 
struoted  of  Porttand  stone,  which  consisted  of  materials 
of  different  degrees  of  hardness,  shells  and  other  hard 
substances  being  imbedded  in  a  matrix  of  carbonate  of 
lime.    In  tiiii  case  the  sand-blast  diaintegrated  the  BoAer 
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material,  and  left  the  atiellB  projectm^,  aa  miglit  be  ioen 
SA  the  result  of  the  action  of  time  in  some  of  tne  columnB 
of  St.  Paura*  The  accrt*tion  of  smoke  and  soot  aUo 
aeted  almost  like  &n  mdiR -rubber  fltencil  plat©  in  pro- 
tecting the  etone  beneath,  but  if  thia  conld  be  scraped  off 
fiiit»  3ie  land-blaat  woald  bfl  rerj  uaeful  for  cleaning 
parpoaes.  becanse  it  would  peneti^te  into  all  the  receaaefi 
of  t£e  decorations  and  thus  Wte  the  dt^gn  an  perfect  a« 
erer,  instead  of  wearing  away  only  the  projecting^  por- 

Mr.  &lieUon  asked  what  template  was  um^  in  cnitiug 
through  the  file,  and  whether  there  would  he  any 
practical  diffichlty  in  onttmff  eteel  diaa  in  this  way. 

Mr.  nighman  said  in  the  case  mentioned  no  template 
wnB  used,  the  filo  was  simply  held  about  t^o  inches 
0Ter  the  blast  H*s  had,  however,  engruved  letter h  on 
itef!l  by  cetnenting  on  tlio  surface  soft  iron  leitora  which 
remstsd  the  action  much  mors  than  the  bald  iteel. 

in  i^jly  to  a  further  question, 

Mr.  Kewton  said  there  was  no  difficulty  in  perforating 
glaraby  this  methwi,  though  it  was  m  difficult  an  operution 
by  the  ordinary  procfiaa  that  about  one  plate  in  lour  wua 
generally  spoiled.  He  had  had  a  piece  of  glas&  a  ^oot 
square  with  n$  muiy  aa  loO  holes  through  It. 

On  the  motion  of  the  Chairman «  a  vote  of  thanks  was 
Bnanimouily  accorded  to  Mr*  Howton,  and  the  {proceed- 
ings then  terminated. 


MISCELLANEOUS. 


YIEIirNA  EXHIBITION  EEPOETS. 

TO©  othe^  report  included  in  the  first  volume  in  that 
of  ProfBiaor  Archer,  on  the  cojledion  of  imports  of  raw 
material  eihibit^  by  the  British  CommiHaion.  This 
consists  for  the  moat  part  of  a  list  of  the  articles 
exhibited  or  iilostratedf  with  statistics  concerDing  th«;iD. 
Its  objectt  as  stated  by  the  writer,  is  more  to  aasist 
fotujo  e!£»Uectorv  of  such  products  in  the  formation  of  a 
propisr  chiBsification,  than  to  proride  much  information 
of  a  novel  sort.  The  claaaification  adopted  was : — 
1*  Food,  2.  Dyeing  materiale.  3*  Tanning  materials. 
4»  TextOe  flbrea,  5,  Vegetable  and  animal  oil*. 
0»  Gnms  and  pirn  resins^  caoutebouc,  &c.  7r  M&t^a 
midim.  B.  tTtmber,  &c.  9.  Miscellaneoua  vegeteble 
substancesf,  10.  Horns,  hoofs,  bones,  feathers,  quills, 
bristles,  shells^  &c.  IL  Manures.  12.  Minjeml  tub* 
stances.  13,  Mineral  watera.  The  rest  of  the  £jrst 
volume  is  made  up  of  other  niatt<.T,  to  ^hich  reference 
will  be  made  hereafter.  Tor  the  pntiwuit  it  may  be 
as  well  to  pass  on  te  the  next  roport,  on  machine  tools, 
ta^ile  and  other  raachiner^^  by  Dr.  J,  Anderson. 

This  is  divided  into  two  parte,  the  first  dealing  with 
the  machinery  generaU  j  of  the  eidiihition,  and  the  ieoond 
taking  in  di'Uil  the  ejdubits  of  the  different  oouutriss. 
The  writer  found  that,  great  as  had  been  the  advance  in 
the  production  of  machine  tools  and  machinery^  the  com> 
uifative  advance  of  other  c^tm trios  had  been  so  much 
fffoaler  lllKn  tSiat  of  Great  liritxiin*  that  she  no  longer  held 
Sie  great  pre-eminence  manifested  in  previous  eihibi- 
tionB^  that  of  Paris*  for  instance,  in  1867^  and  still  more, 
the  Great  1S51  Exhibition.  Nor  was  the  British  Soction 
as  well  represented  in  this  department  a^s  were  other 
oountriice.  On  this  point  Dr.  And^^n  vpeaks  most 
■bvogly,  and  impressed  on  our  manufactures  the  great 
aaCiSSiitj  that  exists  for  keeping  up  our  credit  at  snch 
inlsiiiational  oontests  aa  ihit  of  Yiisinaf  if  they  would 
aot  se«  tiieiT  tilde  paMng  away  to  Qemony  and  idse- 
'wliere.  Great  as  wer«  tha  ex«itlofM  mada  by  many 
sumn&etiuen  who  did  come  forward^  tliero  weie  yet 


many  more  who  did  not  ©owe  forward  at  all  u 
Exhibition,  and  te  their  sapinenett  k  at^boied  ^ 
evf^r  shortcomings  were  to  m  lotnid  il 
British  Section.  This  was  the  gi«ii  I 
at  Vienna,  that  this  country  must  put  forth  all  hers 
and  akHl  if  she  is  to  retain  the  position  aho  v^ 
tinues  te  hold,  even  among  the  eagar 
im-rounding  nations. 

Comparing  our  eihibite  with  those  from 
reporter  noticed  a  lack  of  new  ideas  in  oiir« 
though  he  appears  to  find  the  same  defect  flTi4ooi 
whole  show  of  machmery  through  the  exbihition* 
was  a  want  of  originality.  **  Notwitbataadm 
eixnberance  of  csontrivancea  that  was  ihown  at  \tt 
waa  more  by  shuttling  the  old  inventions  tbao  1?^ 
ing  new  ones."  America  showed  the  greatest «] 
of  new  doviceii,  but,  with  an  oocaaional  exoeptiatv 
not  conaidered  to  come  quite  np  te  Eoroptsan  ■ 
standard.  Austria  had  a  magnificent  display  oi 
every  deacription  of  machinery*  many  of  tier  n 
tools,  especially  those  for  working  wood,  betr" 
oqtiiO  to  the  best  of  any  countr3\'^  France  and 
were  considered  to  have  almost  arrived  at  the 
fection  aa  our  own  best  houi«i.  BiJgiutt  did  M 
much  improvement  on  her  esihihita  at  Puis  ii 
Sweden,  with  a  smaH  collection,  showed  much  tl 
good.  Switzerland  made  the  finest  diaplaj  aha  bl 
done.  In  the  Ruaaian  Sectioni  great  impror* 
viaible,  though  in  mftcy  rapecta  that  counti 
behind  Grermany  and  Austria. 

Such  is  a  meagre  outline  of  the  view 
Andetaon  about  the  ^roductiona  of  Ike  dt^t^rent  ooi 
Into  tht.'  many  deacriptioni  of  the  different  utAdu 
hibited  there  is  no  space  heu  to  foHow  bitfi.  ] 
dud  ing  hia  report,  he  observes  lliatit  haabecniai 
that  we  have  no  lotiger  a  monopoly  of  tho  olaH«f 
described^  benee  he  ui^ee  onr  lutare  suooesa  will 
on  the  ^'  united  eo>openUloa  of  capital  with  hot^  t 
and  workers,  with  each  in  his  pkco  doin|r  his  olfa 
refine  and  improve  <^iir  productions,  and  in  lUe 
of  better  auxiliary  means  in  order  to  produce 
and  more  rapidly  and  economicallv/' 

The  next  report  is  by  Mr.  G,  0.  Y,  Holi 
statiooary  and  portable  engines  and  iKiQenL 
pumps  and  fire-engines^  hydrai^o  motocs  Uid  1 
machincr^\  Mr,  Holmes  begins  his  rermarkl  \m 
pression  of  re^et  that  thcrt  were  not  more  QfptfSi 
for  applying  practical  tests  to  the  varioui  eiip" 
The  juriee  were  conaequently  obliged  to 
awards  without  accurate  knowledge  of  the 
of  each,  and  hence  dissatiafaction  aro^  in 
For  the  guidance  of  the  managers  of  futar«  e^d* 
Mr.  Holmes  sketches  out  a  scheme  for  t««tixi^ 
and  boilers  which  might  be  applied,  he  thinks,  wj 
reatilt*. 

Turning  te  an  examination  of  the  oontesita 
exhibition,  t^e  reporter  did  not  find  very  nandi  ^ 
poared  promising  in  the  way  of  prime  motofra  -^' 
steam.     Nor  as  regards  steam  gieneratora 
with  a  few  exceptions— much  tekto  of  _ 
regards  the  com p^i rati  ve  value  of  the  diaplay" 
difierent  countries^  neither  America  mor  Ot^t 
was  conspicuoaa.     Aa  regards  the  latter ^  Mr. 
looks  te  the  increased  <K)H|  of  ooal  as  Uledlr  to  ] 
good  results  in  thia  directioni  a  conntry  when 
plenti&l  and  eheap  not  being  the  one  whlcJi  «ns 
pfjct  te  find  appliances  for  its  «conomical  oarim 
Franiju,  too,  was  veiy  dj^dent  in  tikii  dafnitznao; 
of  things  uttributed  te  the  racsat  war^  Be%iiHia  ii 
of  in  terms  of  high  oommcndation    for  maam 
eicbihtti.  Switzerland,  for  the  number  of  ber  ««d 
made  ^e  best  abow  of  all.      Tha  ezhibitiaii  m 
the  German  empire  was  of  gv^at  amouDt  ainA  4 
elaaa  merits  but  Anatria^  thoQ^  Cftially  with  Oi 
orcnpyiui;  a  ^'ifr)^  large  spao^  bftd  noA  f 
that  was^  origin a1.     ThiB  ^Hixbttit  ibei  _ 

I  Dingier,  Qennany),  a  iMsi*'  OodiH"  anpos  f 
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and    Co.)     Brotherhood    and    Hardingham's 

l"  engme,  two  heat  moton  by  F.  Siomens  of 

and  a  itraw-bnining  locomotiye  boiler,  for  use 

graat  com  diatriota  of  Hwiffary  and  Southern 

ware  among  the  objects  singed  ont  for  ipeoial 

the  aboTe,  cornea  Lieutenant  -  Oolonel 
a  report  on  agricultural  machinery.  In  thia 
the  reporter  ia  able  to  apeak  in  much  more 
bheiory  terms  than  the  writers  of  reports  before 
bd  on  the  character  of  the  British  display.  Our 
■Marers,  seeing  the  advantage  of  getting  access  to 
law  marirat  for  their  implements  a£for^  by  the 
'  oora-growing  countries  of  South-eastern  Europe, 
d  in  a  conjomed  effort,  which  made  their  show  of 
biltual  machinery  inferior  to  no  part  of  the  exhibi- 
i  The  implements  even  now  used  in  the  district 
rt  mentioned  are  of  the  most  primitive  kind,  and 
ii  an  almost  boundless  field  for  improvement 
I  English  agricultural  machinery  was  so  superior 
it  ihown  by  any  other  country  tiiat  Oolonel  Michael 
coafined  his  remarks  almost  entirely  to  it,  noting 
I  a  few  foreign  im^ements  which  received  speciiu 
n  from  the  jury.  The  drcumstanoes  not  appearing 
*  Is  for  the  employment  of  practical  tests,  the 
machine  makera  determined  to  decline  them 
H^find  to  submit  their  machines  to  inspection 
jt7,a  eoorse  the  justice  of  which  the  results  of  testing 
^id  to  foreign  miplements  subsequently  confirmed, 
nrions  classes  of  agricultural  machinery  were  all 
I  iSostrated,  and  beyond  the  improvements  in  con- 
Ion  which  our  frequent  agricultural  shows  have 
bntiliar  to  all  inter«ted  in  this  subject,  there  is  not 
tbt  need  be  mentioned  here.  There  were  one  or 
appliancea,  auch  as  a  combined  threshing  and 
ing  machine  for  use  in  the  south  of  Europe, 
^7  is  unattainable  and  the  straw  is  of  so  hard 
^  a  character  that  it  cannot  be  treated  in  the 
dvaf -cotters,  but  requires  &  special  bruising  before 
viQ  eat  it  The  portable  engine,  using  steaw  as 
^leen  alluded  to  above. 

r.  J.  E  Cnndall'a  report  on  the  machinery  lent  to 
Br^  Commission  is  very  short,  comprising  (mly  a 
^  It  gives  merely  a  liat  of  the  ten  firms  who 
bcnlers,  cranes,  &c,  and  a  brief  aooount  of 
lents  niade  for  generating  and  supplying 
U>the  machinery  in  the  British  Section. 
AQsnU's  report  on  small  arms  also  is  not  very 
He  expresses  an  opinion  that  in  Vienna  and 
ire  running  the  Ijondon  makers  very  close  in 
of  finish  and  apparent  quality.  As  to  general 
^  .  .  sst,  he  coaaideried  that  none  of  the  exhibitors 
pw  any  useftil,  novel,  or  ingenious  invention  to 
■■rnA  this  exhibition  from  the  last  at  Paris.  Dr. 
[Wl  »lao  thought  the  exhibition  deficient  in  quantity 
Ifatuty.  Some  countries,  such  as  Russia,  were  barely 
^]»W ;  Belgium  waa  only  represented  by  one  firm, 
■wtj*  beet  Imown  French  firms  were  hors  eottcours, 

fpah  exhibitors  were  few.  The  Amaricans  sent 
t^-pieoes,  and  their  makera  exhibited  merely 
admilitary  rifles.  With  the  exception  of  Berlin, 
ttd  Vienna,  there  were  few  manufaoturera  of 
i«e  workuianahip  was  even  of  second-class  ex- 
m  the  foreign  department 

(7b  bi  continued,) 


?»  ITont^etir  Industriel  Beige  states  that 
21  ■^^•ctnrera  are  purchasing  the  flth  bones 
Ci  1°^  the  Norwegian  ahores  which  result  from  the 
y*»Uh-cnriBg  stations  there  located.  These  bones 
21f**  fortUiser,  and,  when  pulverised  by  smiUble 
gy.*>»w  point  of  oolleetiQB,  are  readUy  tranaported. 
rg*y°°*lwCTesta  the  more  extended  utflisationof 
^^aftwi  the  establiabmenta  in  Newfoundland,  and 
S^'*  prodnct  from  Amerioan  fisheriaa  at  twenty 
^^fSiadift^M* 


PUBLIO   MUSEUMS   AND   LIBRARIES  AIDED 

BY  PARLIAMENTARY  VOTES. 

Number  of  visitora  for  the  month  of  January,  1875. 

When  they  are  counted  by  sight  the  words  *|  by  sight " 

are  used,  when  by  turnstile  the  word  "  machine  " : — 

Voted  Nomber  of  Vliitors. 

In  1874.  Jao.    Howoomited. 

1.  British  Maseam £102,442  retom  refused. 

2.  National  Gallery 6,346*  68,823  (by  sight). 

3.  Kew  Gardens  and  Hosemn  ...     17,862  7,344  (by  sight). 

4.  Sonth  Kensington  Moseom  ..     38,024t  61,807  (by  machine). 

6.  Bethnal-greent  5,810  44,125  (by  maohine). 

6.  National  Portrait  Gallery  ...      1,748  No  return. 

*•  ^  my&?!!!!.!!?;....'!.t  I       «'^««  ^^^  (by  machine). 

8.  FatentOffloe Museum^  ......      1,490  {^^  7byS;»chine). 

9.  Edinburgh  National  Gallery  I)      2,100  18,680  (by  machine). 
"•^A.IS^'tlJT^".-.''}        -  16.358  (bynuchln,). 

"•  ^tcS^odTr.™  ..."I       M«  «.«»» (by  m«hln.l. 

12.  Edinburgh Botanio Gardens..      1,750  No  retnrn 

13.  Royal  Dublin  Sooie^  1,823  „ 

^*'  ^^Hbtol^'^"'  of  iJatural  J       j^^^^  ^^^^  (bymachlne). 

''•  ®':S  m'^^!  ?*!^'!!  j       2.148  4,232  (by  macWne). 

16.  Dublin  NaUonsl  GiOlery 2,380  No  return. 

17.  Geological  Society,  Dublin  ..         600  „ 

18.  Museum    of   Boyal    Irish)       «,.q. 

Academy,  Enbiin /      '*•"'**  '» 

19.  Zoological  Gardens,  Dublin  ..  3,335 

20.  TowerofLondontt    ^      2,236  9,181  (by  sight). 

21.  Royal   Naval  College,  in-) 

eluding           Greenwich  V      1,416  16,178  ^hy  sight). 

Painted  HaU j 

22.  Royal  Naval  Museum 3,585  (by  sight). 


•  Exolnsive  of  special  purchases.  Total  number  of  visitors  for 
the  year,  807,304.  The  Gallery  was  closed  from  Monday,  Sept  28, 
to  Monday,  Not.  2. 

t  These  expenses  may  be  treated  as  local  to  the  Museum;  others 
for  purchases,  circulation,  travelling,  carriage,  &c.,  for  120  Schools 
of  Art,  amount  to  £51,859,  and  a  portion,  say  £16,000,  should  be 
added  to  the  above.  The  returns  of  the  number  of  visitors  to  Soutn 
Keosingtra  Mnsenm  for  the  year  1874  were  as  follows :— Morning 
Islx  days  of  seven  hours).  631,903;  evening  (three  days  of  three 
hours),  270,496:  studenta  (daUy),  111,729;  total,  914,127— being  an 
increase  of  65,090  over  the  numbers  In  1873.  The  total  numbers 
since  the  opening  in  1866  has  been  13,940,228. 


'I>«i4ia^stf, 


A  correspondent  of  Iron  writes : — "  In  the  pre- 
sent scarcity  of  gold  it  may  be  aatisfactory  to  hear  of  the 
discovery  of  fresh  gold-fielda  in  India.  From  time  im* 
memorial  gold  has  EHaeo  found  in  certain  streams  running 
from  the  Neilgherry  hills  in  India,  and  quite  recently  gold- 
reefs  have  beui  discovered  in  the  co£fee  plantations  in  the 
Wynaad,  the  watershed  of  theso  atreams.  The  oouutry 
there  is  partly  the  property  of  the  native  rajahs,  partly  of 
English  coffee  planters.  The  latter  have  already  began  to 
woric  the  gold-fielda  with  machinery  from  Australia.  The 
yield  is  about  2  oz.  of  gold  to  the  ton.  The  discovery  is  ef 
Buoh  importance  that  the  governor  of  Madraa  has  gone  to 
the  hills  to  inspect  the  gold-fields." 

The  total  coal  produce  of  the  TJnited  Kingdom 
in  1873  waa  127,016,747  tons,  representing  a  value  of 
£47,631,280.  The  iron  ore  amounted  to  15,677,499  tons,  valued 
at  £7,673,676.  The  ooal  raised  in  1873  was  employed  as  fol- 
lows :— Exported  to  foreign  countries,  12,7124^22  tons ;  rail- 
ways, 3,790,000  tons ;  iron  manufacture,  35,119,709  tons ; 
■melting  other  metals,  763,607  tons ;  mines  and  oollieries, 
9,500,000  tons ;  steam  navigation,  3,650,000  tons ;  factories, 
27,550,000  tons;  gas,  6,560,000  tons;  water-works,  650,000 
tons ;  pottsries,  glass-works,  brick,  lime,  and  cement  kilns, 
3,450,000  tons ;  chemical  works  and  all  other  sundry  manu- 
factures, 2,217,229  tons;  domostio  oonsnmption,  20,050,000 
tons. 

Airaiiffemeiits  have  just  been  oondaded  with  the 
Coanoil  of  the  Boyal  Albert  Hall  for  an  Annual  Interna- 
tional Exhibition  of  Fine  Arts,  to  be  opened  about  the  com- 
mencement of  ApriL  The  Exhibition  will  be  organized  by 
Bir.  J.  H.  Gammon,  formerly  connected  with  the  Belgian 
Department  of  the  Af^Tinal  International  Exhibitions. 

The  Philadelphia  and  Beading  BaOroad  Com- 
pany have  commenced  the  uaeof  petroleum  gas  ia  their 
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THE  PROPOSED  ALTERATIONS  m  THE  RAIL- 
WAV  SYSTEM  OF  THE  GERMAN  EMPIRE. 

The  State  only  h&s  nn  mter^at  in  coTOnDg  all  parU  of 
kflto  land,  how&vcr  remote,  "with  a  weU-mnilated  net' 
Fw6rk  of  railwaja*    It  i»  th©  duty  of  the  S tato  to  deal 
Oit  to  all  f^Ai  of  the  kingdom  even-handed  JuBtic<0, 
giving  to  all  alike  the  meana  of  oomtntmtoattODf  without 
which  one  digtrict  Taunt  necfiMarily  fiiU  behind  thoie 
wtiich  iii«  better  provided.    The  State  also  reaps  the 
fruits  of  the  geineral  weli-being  which  reiiilts  from  the 
o^peomf  omt  of  agriculture  and  commer<-«,  mines,  foteata, 
&0.r  in  Ibe  shape  of  taxes  mad  daties,  and  increaaed 
L  profltft  of  Govemment  lands.    Even  if  with  one  hand 
I  the  Stato  makes  great  pecaniary  ranrificee,  it  wiU  bo  in- 
directly repaid  on  the  oUxcr  hand  in  a  IhouBand  differt^nt 
warn  ^ 

III  Wiirtfflabei^,  for  example,  before  the  oonstniction 
of  nwlwajfl  iu  1838-38,  the  revenaefl  derived  from  the 
Crown  forests  amounted  on  an  aveta^  to  about 
1^669,946  Hoiins,  whLlst  during  the  ten  years  botwoen 
lSa2>72  the  ayerage  revenue  amouDtcd  to  S,10:^pl27 
forina  per  annum,  or  more*  than  doable  the  form  or 
figTire.  The  smelting  works  yielded  in  183140  on  an 
average  211,930  floritia  to  the  Treasury,  as  against 
400,656  florins  per  annum  from  1862-72.  The  liquor 
duties  yielded  in  1S40-M,  1,206,654  florinfl  perimnum, 
in  ia72-7a»  4.286,424  {^hich  at  the  same  iTite  of 
taiation  would  have  amounted  to  3,603,504  florins). 
The  pTOCOflds  of  the  property- tax  also  increased  im- 
mensely in  consecltience  of  the  impetus  given  to  trude 
and  indtistry  hy  the  eicteusion  of  the  riulway  system. 
These  flgureg,  tiiktjn  frtim  the  official  roporte.  will  prove 
Siiffieiently  thut  the  Stale  of  Wurtemberg  has  suSersd 
DO  financial  loss  &om  the  Govemm^it  railways.  It 
most  not,  however,  be  understood  that  the  {^tate  could 
aford  to  have  all  its  linos  ruined  by  competition  of 
private  Lmee* 

Let  OS  look  at  the  worda  spoken  hy  Bflron  von 
Friesen  in  the  debate*  in  the  Saxon  Upper  House,  which 
deserve  to  ftand  in  letters  of  gold  on  the  table  of  every 
Btattsman  who  has  any  influence  on  the  question  of  State 
aa  afl^ainst  private  railways. 

The  Commission  appointed  to  examine  into  the  pro* 
ceeda  of  the  State  railways  had  explained  the  roiisons  for 
the  reduced  profits  of  the  Saxon  lines  {chiefly  due  to 
high  prices  of  material  and  labour).  On  thistho  Minister 
of  State,  Baron  von  Fricaen,  remarked,  "  That  whut  the 
CommliSJiioa  had  stated  was  perfectly  corre<:L  But  they 
had  omitted  one  cause,  and  that  in  his  view  the  principal 
one,  of  the  reduced  profits  of  the  i^tate  railways.  He 
was  the  mutQ  itnxious  to  draw  attention  to  it,  because  it 
was  most  important  that  a  Sail  in  the  profits  of  the  whole 
mlway  system  should  not  be  confuse^l  with  the  proflts 
of  my  individual  line.  A  Ml  in  the  latter  would  have 
been  &  be  deplored,  whilst  the  reason  of  the  full  in  the 
former  oould  only  be  a  cansc  for  rejoicing,  for  it 
lay  in  the  fnct  that  for  some  yeane  the  extension  of  the 
railway  system  in  Bisixony  had  been  carried  out  rathf;? 
with  industrial  than  financial  ends  in  view*  The  Govern- 
ment had  constructed  a  number  of  ILoiss  with  the  cer- 
tainty that  they  would  not  only  bring  in  no  profit,  but 
not  oven  cover  their  e^cpenies.  But  he  re^joiced  in  the 
action  taken  on  the  question,  for  these  lines  were  of  the 
greatest  importance  for  the  development  of  industry, 
Hgricultnre,  and  tho  general  welMieing  of  the  country. 
He  could  not  refi^in  from  poirttin|B|;  out  that  the  principle 
firmly  adhered  to  bj'  the  Government,  of  kei  ping  the 
construction  of  certain  undoubtedly  profitable  lines  in 
its  own  hands,  had  been  crowned  with  success,  for  only 
by  the  State  construoting  the  profl  table  lines  woo  Id  it 
he  poaaihle  to  bestow  upon  those  poorer  districts,  whose 
iresonices  could  only  thus  ho  developed,  tho  n^ccasjiry 
means  of  oommnnioation  and  timnsport.  He  therefore 
betgged  the  Chamber  not  only  to  consider  the  fiaancia! 


r«>nlta  of  the  8tate  railways,  hot  their  iio] 
general  welfare  of  tho  oonntey**' 

The  importfince  of  the  railway  syitem  }mog 
under  the  eentrd  of  Ooven^menl  has  h^fto  «" 
in  Fraiioe,  where  tho  mftia  toutea  hare  beetl 
hnndfl  of  private  oompaniel.  Although  thifft 
received  krge  subventions  from  the  State,  yol 
work  of  lines  was  formed,  rather  a  star,  ot  w* 
oontro  waB  Paris,  whence  lm&&  radiated 
sea-ooaflt  and  great  oommercial  towns  of 
Of  conrse  the  further  these  radiating  lines  i 
Paris,  the  wider  were  the  tracks  of  land 
which  were  destitute  of  raawayi.  To  Mo^df 
evil  the  Government  projected  some  new  linot 
pubho  interest,  and  by  offering  immense  aalw 
iaduced  some  companies  to  undertake  their  eon^ 
The  result  was  that  France  paid  lUtogeth^r  1,71* 
francs  in  subventions,  payable  at  about  •  in  cApi 
i^  in  annuitiea,  whilst  the  capital  aopplied  by  ti 
panies  smoimtji  to  about  8,o73  million  fyw^tm ;  < 
Btate  has  guaranteed  annuities  at  &'BS  uad^ 
chances  of  repayment,  and  as  the  small 
only  p**y  a  very  small  dividend,  It  has  to  p^y 
sum  under  this  head.  But  as  even  thaso  hrmM 
of  which  all  are  not  yet  buUt  hy  no  memos  mM 
demand  for  iDtercommunica-iion,  the  FrefielL  OS 
ment  hae  been  driven  to  give  subventions  t^ 
scries  of  Hue®,  of  which  ahout  1,47-5  kilr^im* 
been  finished  in  tho  year  1869.  These  latt« 
however,  for  which  the  capital  has 
together  chiefly  by  the  issne  of  obligatioi 
to  be  Belf- supporting,  and  tho  puhUch!^  *■' 
been  warned  in  the  French  papers  Sjir 
of  such  shares.  This  nnthnfty  man  e.- 
the  companies  holding  the  main  lines  have 
own  dividends,  such  aa  they  were  befbrc  tbc- 
the  branch  lines^  hat  by  which  the  State  ^>  " 
have  incurred  a  loss  of  two  milliards,  in 
Buhventions  and  advances,  shows  the  resnlt^ 
ensue  when  thrj  State  losves  the  main  lii: 


__. ntfc 

high  profits  in  the  bands  of  private  individu: 
is  left  to  supply  the  other  unprofitable  lines  by  i 
immonse  sacrifices  of  the  States,  (.#.,  by  the  ^ 
mcmey. 

In  Belgium,  again,  the  Government  hns 
pented  having  damaged  the  value  of  the  Blaitt 
granting  concessiona  to  railway  companies.     XiOl  m 
what  the  BeJgiam  Minister  of  Public  Woriv  m 
answer  to  a  question  put  to  him  by  the_  OppcMi 
the  Chamber  of  Deputies,  concerning  tho  tnrnaw 
cost  of  working  the  Government  line  (Mw 
**  This  incrwise,'*  said  M.  Beemaert,  *'  m  ; 
the  general  rise  in  prices,  partly  to  the  mijduinia 
railway  lines.     In  ihU  r^spoct  the  condition  of  ** 
nowhere  worse  than  in  Belgium,  and  it  is  Axm 
I  will  not  cidl  a  series  of  mistakes  mad©  by  Um 
Govemmenta,  but  at  least  to  a  great  wmnt  of 
and  wisdom.     It  is  thd  a^recmeot  of  Apnl 
which  weighs  so  heavily  on  the  finunoe*  of 
and  contribntee  principaUy  towards  m\^-'-     -  '^ 4 
of  our  railways  unremnnerative*     1 
630  or  640  kilometres  of  less  profei-     .  „ 
added  to  the  000  kilometres  of  profitiitbl^ 
But  this  was  a  necewary  *te^  and  had  T 
m  Parliament  I  shonM  certainly  haTe  ' 
iiDd  why  t     Because  the  QoTemnienti  hn 
leesly  granted  all  concossions  which  wflr& 
allowed  the  Btate  lines  to  be  grsdnsUy  *n^ 
network  of  privste  lines*  until  tbef  wokn  ^'. 
ing  to  find  themselves  hound  hand  mod 
net,  which    it  waa   necessary  to  break 
The  railway  company  whose  line  led  Ihi 
regions  had  managod  ths  astUr  very  bicvi 
so  iirranged  their  Unes  as  to  draw  awa^  ll 
th  p  State  railways  at  e VHrj'  point.     Their  - 
l&as  to  open  out  new  resources  and  to  wori 
wetiltb,  than  to  divert  from  the  old   ■"   - 
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jt,lkemiltemdyejd&iiiig;  *ad  the  conm* 

tu  tint  'its  G-orerBmeiit  is  now  cotn polled  to  work 

'*i  hf  ado  with  ome  another,  of  which  many  were 

'to  eoinpeto  with  the*  othera,  and  which 

/  Iho  mme  mtiirefiti."    In  Belgium,  in 

I  OwraHiaaU  whleh  poesesied  the  nmin  lin^ 

""  *     I  ralectioii,  grantud  here  and  thero 


OENEBAL    irOTES. 


turn  to  niTite  oompaiiieip  whkh  had  boea  clever 
k  Id  eoQilafio  and  cmi^  together,  and  so  to  reduce 
iili  1^  aitenuUiTii  between  the  puTChnae  of  the 
f  bii  «fii  Ihe  ntin  of  the  8tAt@  hnea  ;  and  now 
•  GoftmmeQl  h»»  come  into  paaaesaion  of  aU  the 
klk^  U  fi]i4*  oat  that  the  railway  ayiteni  is 
"1,    In  loMny  parti  they  find  that  there  are 
Imm  wboTB  one  would  bo  qi^ite  iti^iQnt 
ri^mt  that  no  advftnlago  can  ho  gained  by 
tfwttlioo,    Boch  eonipetitton  neceaoarUj  anda 
I  <iT  fotli?ns  of  c^iopiiif €«,  and  the  increM®  of 
lltfiffi,  Th»  ezpcaii^  of  Mtabli^hmcnt  md  nnl- 
k  to  esiormoaft,  that  all  the  capital  in-  ' 
ler  would  be  lost^  if  the  line  worfj 
,  iboDirh  promoted  and  stimulated 
■,  m  mftfiT  all  Itmitad  by  the  direction  in 
■ll»— notliketheactivityof  a  mAnnfaetory  | 
iitdafifiite  extension*      Many  rttUwaya  | 
on  on*  rontfli  becauae  there  h  ^jnly  a 
of  ttftffic  to  Im  diiridwl  ntnongal  them,  and 
'if  It  eomt»elled  to  spend  olmott  the  «ame 
MW^  oOlces^  lc<^,,  for  tll«  trwntport  of  hulf 
«l  the  whole  tmffic,  the  eompetitioD  of  nevsral  i 
fm  the  wme  lino  neoeasarily  end*  in  higher  | 
talCi  than  would   hare   been  th^  caie  h'id  ' 
the    whole    traffic     undisturbed,  i 
^    Qt  the  Stato  raQways  Hea  in  thk,  ' 
debt  is  paid  off^  the  State  U  ^nMed 
m  ftnd  gooda  at  the  lowoet  pon^iible  ; 
I«»y»  are  a  possession  which,  even  with 
|Wui  m  OtMkiidemble  proHt  to  the  Treasury. 
^  Isaat,  IhAt  carraption  and  jobbing  is  pre* 
***  "  Is  w«U  known  ia  carried  by  the  pro- 
^arm  of  railway  companies  eteu  into 
t  St  Ck^mb^m  of  Depntiea*      tTnder  the 
-^^- *«*  aote  otgect  ii  tJie  promoUon  of  the 
tmnrn,  w^  ftnd  |oo  oAvb,  ooatrw^totv,  directors, 
xifin  l^^idalfog  •xdosiToly  for  their  own 
lad  uist<Ad  of  one  CMcntral  Board  adminis- 
»l*onk|   railways,    we   »««   in   the  cJiao    of 
I  a  multitade  of  administrators,  all 
-*^*''at«ly   high   pay  as   directors    of 

„,  as  Frafloa,  ^  example*  chooses  to 
i  of  its  niQway  syitom  to  fnJl  into  the 
^^Ji  indawiduals,  that  is  a  matti?  to  be  de- 
B|«aiikfislattm::  but  other  Oeftnan  States 
l^^  ^  liM  accepted  the  pnnolple  of  thu 
Hl^tw  tbe  isilways,  have  a  right  to  dsmand 
Ml  he  allowed  to  decide  the  point 
dfm,  tad  not  bo  compalled  by  orders 
W  rum  th«ir  State  Unas  and  finances 
t^oQcestjonB  to  railway  companiea. 
— iwt  do  not  wish  for  a  Railway  Bill, 
iaB01  Itke  the  one  before  ut.  If  over 
■Mva  wlueh  oaghi  to  be  vigorously  op- 
r  SlalP  Goremment  throughout  the  Em- 
I  •ilh  that  «f  f^PiiSia,  whose  MiniBter  of 
'  «*•  oot  appear  jret  to  have  reached  that 
I  mdicMiad  in  the  *'  motives,''  it  is  the 
I ,  -,>J*  l»«ftii»  oor  uotaee  by  the  Bailw^y  De- 
ii^r^fiilaiiag  t^Imp«rial  Uermaii  Hail  wars. 
M  1^  UiA  kgUaiota  and  atateamen  of  Ger- 
fiTc  Xtm  moQEientoiu  qnei^tit/n  their  most 
1  nspurtial  eocuyeirfttfcin. 

fiw  huudred  aii*l  tvb^iity-four 
^  JmpMadilL  tho  United  Btatea  in  1874, 
•  iKpofisd  lor  the  same  peri^wi  ia  1873,  and 


Fsmale  EdncRtioii,~A  meeting  waa  held  on  Wednes- 
day Inst,  at  Mr.  H^iUowaf 's,  ia  Oxford-strw^  to  oonindo  a 
propnnal  br  that  g«utli!man  to  foimd  a  eoUe^  for  women* 
Mr.  Jamt^B  HhiI  pret«ided,  and  tbera  were  also  pra«eat  Sir 
Jamta  l£fty-Siittiewi>rtti,  Mr*  Samut*!  Marley,  M,P.p  Mr, 
D-  ChadwitkjM.P.,Mra.F«wcett,  Mm.  ArDuld,  Mr*.  Gr©y» 
Mr.  E.  Ray  L^nkcster,  Mrs.  Pannington,  Mr.  W.  J.  G- 
Fitehi  Mr.  ArtUur  Ai^old,  J>r.  Hagiu>i  and  Dr.  Rich&rdjion 
F.R.S.  h  wits  stated  thai  a  siM  at  Eghatn  had  bu^n 
pur(?hAHd  at  a  coat  of  £2^,O0G^  atid  ptaiia  hod  beeii  pre* 
pared  for  a  bnxldtnir  tu  aooummodata  tOO  boarders*  With 
whatever  reodiaoBs  the  EunniScDncii  of  aach  aa  offitr  jrmj  be 
recfognised,  it  must  be  remembered  tfatt  the  oroaCifjrn  of  a 
bnilding  ia  of  far  leas  importaiuM}  Ihan  the  eacablishment  and 
andowment  of  a  suitabla  educatiimal  ach«me*  Were  auoh 
an  iuAtitttticin  ouoe  atarted,  witb  adequate  fund  a  for  the  ae- 
quiramanta  of  actual  teach lo;^,  it  might  be  aafely  Uft  lo  pri- 
vate eatfirprLae  to  aupply  h  lUsefi  atid  all  neoesaitlea  for 
boardera^  nor  would  aay'bmJdiog^  La  required  beyond  inch 
as  would  iupply  accommodation  for  lecture^rooms,  claaa^ 
roomSj  and  the  like. 

Cottiumption  of  Wood  iu  Franos,*— The  ladtp^ndpnet 
Bglffff  givaa  aome  curiona  atatiatica  r*^lati?e  to  tho  €<>naump-* 
ti«>n  of  wood  la  France,  of  whieb  the  !■»! lowing  ia  cjuly  a 
a m all  ] tern ■  E ?erj  person  iu F ranee  cm anm ?d  cm  the  a  verage 
daily  five  tnctfer  matphea,  so  that  i,6l>IJ,<JDD,0O0  matchea  are 
coUBumed  niootbly  by  the  on  tiro  pwpaUiion.  A  lan^  qnan-* 
rity  uf  auf  t  woud  Ia  Ufl«d  fnv  mitkjng  tiiya,  and  to  give  an  idea 
of  the  magnitudB  of  thia  trade  it  will  be  aulliuicint  tu  take  ouo 
arhde  alone,  children'*  drnmi^i  of  *bich  in  Pari*  jiloue 
200,000  are  sold  every  mouth.  The  total  number  made 
aonualty  in  France  ia  estimated  at  30  miUloaa,  whilal  a  eon* 
ftiderable  quantity  of  wood  muat  he  eanaumed  to  supply  60 
miUioni  oi  drtim^aUcka, 


HOTICES. 


TH£  IIBBAB7. 


The  loIlQwing  worka  h&ve  been  presented  to  tha 
library : — 

Statistics  of  the  Colony  of  Yktorin  for  1873.  Part  9, 
Vital  Statistic!,  &c.    Presented  by  the  Agent-G^^ieraL 

GemeinnCLUige  Wochenachrift  tor  1874* 

Ou  the  PoUcy  of  liberaliBmf  by  Dajiiet  Grunt. 

Nova  Zambia  ;  apoem,  translatad  hmi  the  Dntc:h  of 
IL  ToUens,  by  WfUiam  Yoimg.  Presented  hy  the 
Tranalator. 

Capital  and  Labour;  the  Steams  Prise  Eetay,  bj 
Houghton  Btiddwin. 

Exports  of  the  Vienna  tTnivBrsal  KxhibitioQ  for  1873; 
four  partfl,  with  maps  and  plani.  Presented  hy  Her 
Majesty's  Oommissioners. 

The  foUowiug  worts  relating  to  the  Paris  Ex- 
Mbition  of  1667  have  been  presemted  by  the  SoleBoe 
and  Art  Departments — 

Catalogue  of  the  British  Section.    Two  oopiei* 
Calalogue  of  the  Fine  Arta  Division  (Britiah  Beclion}. 
Catalogue  of  the  Illustrutioos  of  Printing,  executed  m 

the  TJnib^  Kingdom. 

Catalogue  G^ofTaL,  Histoire  du  Travails    Part  2, 
Catalogue  OMciol  daa  l^posante  Beoompensee  par  la 

Jury  IntematicinaL    Two  copiea. 
Katalog  der  ostemiobiBcheo  Abtheilang.  Two  copies^ 
Eerichte  uber  die  Allgemeino  AusteUung.  Two  copia& 
Rapport  Precis  des  Operations. 
Documenttt  Officiel  dn  let-  Fevfiei-,  1865,  an  ler  Aviil, 
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pbooeedihos  of  the  bociett. 

Okdinaby  Meetings. 

Wednesday  Evenings,  at  8  o'clock.  The  follow- 
ing arrangements  have  been  made : — 

Fbb&uary  17. — "Description  of  M.  Eastner's  ^lew 
Hoflical  Instrament,  the  Pjrrophone,"  by  M.  Dttxant. 
The  instrument  will  be  exhibited. 

Feb&uaby  24. — ^Adjourned  Meeting  for  Captain  Brd- 
TOBD  Pdc's  Reply  to  Discussion  on  his  Paper  on  '*  The 
Mercantile  Marine  of  Qreat  Britain." 

March  3.— *<  The  Art  of  Dlnstration  as  applied  to  the 
Prinlang  Press,"  by  Henbt  Blagkbukk,  Esq. 

Masgu  10. — "Food  Adulteration  and  Legislatiye 
Enactments  Belating  Thereto."  By  Wbntwobth 
Lascbllbs  Scott,  Esq. 

Extra  Mbbtino. 

Febrttart  16. — ^Adjourned  Discussion  on  Captain 
Bbdfobd  Pnc's  Paper  on  "  The  Mercantile  Marine  of 
Great  Britain."  

The  specimens  shown  at  the  meeting  of  last  Wednes- 
day, in  illustration  of  Mr.  N^ewton's  paper  on  tiie 
Sand-blast,  will  remain  on  view  at  the  Society's  House 
for  a  few  days.  Members  are  also  invited  to  visit  the 
works  of  the  Sand-blast  Company,  at  Sage's-buildings, 
Gra3r'S'>inn-lane,  when  the  whole  process  can  be  seen  in 
operation. 

Aphican  Section. 

Tuesday  Evenings,  at  8  o'clock.  The  follow- 
ing arrangements  have  been  made : — 

Pbbruary  23.— "The  Social  and  Domestic  Slavery 
of  Western  Africa,  and  its  Influence  upon  Commercial 
Progress,"  by  Thomas  J.  Hutchinson,  F.E.G.S.,  F.S.A., 
late  her  Majesty's  Consul  at  Callao. 

March  9. — "  Livingstone's  Discoveries  in  Connection 
with  the  Hesources  of  East  A^ca,"  by  the  Bev.  Horagb 
W 


Indian  Section. 

Friday  Evenings,  at  8  o'clock.  The  following 
arrangements  have  been  made : — 

February  12.— "The  Possibility  of  Adapting  the 
Roman  Alphabet  for  the  Languages  of  India,"  by 
Frederick  Drew,  Esq.  Sir  Charles  Trevelyan,  Bart., 
K.C.B.,  wiU  preside. 

CHEMicAii  Section. 

Friday  Evenings,  at  8  o'clock.-— The  following 
arrangements  have  been  made : — 

February  19.— "Air  and  Ventilation,"  by  W.  N. 
Hartley,  Esq.,  F.C.8. 

March  12. — "  River  Pollution,  with  Special  Beference 
to  the  Work  of  the  late  Commission,"  by  W.  Thorp. 
Esq.,  B.Sc.  Lond.,  F.C.S. 

April  16. — "  Recent  Advances  in  Photographic 
Science,"  by  J.  Spillbr,  Esq.,  President  of  the  Photo- 
graphic Society. 

Cantob  Lectubes. 

The  Second  Course  of  Cantor  Lectures  is  by 
the  Rev.  Aethur  Rigo,  M.A.,  on  "The  Material, 
Construction,  Form,  and  Principles  of  Tools  and 
Contrivances  used  in  Handicraft." 

The  remaining  Lectures  of  tihe  Course  will  be 
delivered  as  follows : — 

Lectubb  U. — Monday,  16th  Fbbbuary,  1875. 
Hammers  and  Mallets. 


Lecture  in.^MoNDAY,  22nd  February,  1876. 
Hammers  and  Mallets  (continued). 

Lbotubb  IV.— Monday,  1st  March,  1875. 
Picks,  Axes,  Adses,  Chisels. 

Lboturb  v.— Monday,  8th  March,  1875. 
Planes,  Knives,  Shears,  Saws. 

Lboturb  YI.— Monday,  15tu  March,  1875. 
Saws  and  Dove-tailing  Tools. 

Members  are  privileged  to  introduce  two  friends 
to  each  of  the  Ordinary  and  Sectional  Meetings  of 
the  Society,  and  one  friend  to  each  Cantor  Lectare. 

XEETIHOB    FOB    THE    SKSinHG    WIXK. 

Mow. ..  J0CIBT7  OF  ABT8,  Jolm-«fa«et,  AddpM,  W.a,  8  pj^ 
(Cantor  Leoturee.)  Ser.  Arthur  Bigg,  ** The  UateH 
Construction,  Form,  and  Pxindplee  of  Tooli  and  Cob- 
triranoet  used  in  Handicraft."  (Lecture  XL ) 
Boyal  United  Serriee  Institutioii,  Whitehall- jaird,  61  p& 
Hr.  J.  K.  LaoriitoB,  **8cientiflo  Instruotion  mtki 
Boyal  NaTT,  induding  an  outline  of  the  Studies  it  tki 

Inititute  of  SnrreTOia,  12,  Oteat  Oeoige  ifaeet.  6.W^I 
p.m.  Adjourned  Discuaaioa  on  the  Paper  by  Mr.  J.  & 
Knollys,  **  On  the  Landlord  and  Tenant  Qmrnkm." 

Entomologfical,  IS,  Bedliord-row,  W.C.,  7  p.m. 

Medical,  11,  Chando»-8treet,  W^  8  p.m. 

Asiatic  as,  Albemarle-street,  W.,  8^  p.m. 

Victoria  Institute,  8,  Addi^d-terraoe.  W.a,  8  pjn.  Sc«> 
Prebendary  W.  J.  Irons,  **  On  Mr.  Hill's  WfA  u 
Theiua.**  ^ 

London  Institution,  Finsibury-drcoa,  E.C.,  6  pja.  a* 
Caroenter'a  **  Physical  Geography  of  the  Deep  Sas.' 
TuB8....S0Cl£T7  OF  ARTS,  John-street,  Adelphi,  W.a, 6 1 
Adjourned  Discussion  on  Captain  Bedford  Pirn's? 
on  **  The  Mercantile  Marine  of  Great  Britaia." 

Boyal  Institution,  Albemarle-atreet,  W.,  8  pjn.  He  & 
Bay  Lankeater,  on  **The  Pedigree  of  the  Aniaai  Kl^r 
dom." 

Civil  Engineers,  26,  Great  George -wtreet, 
8.W.,  8  p.m.     Mr.  Charlea  William  Lancaster, 
the  Erasion  of  the  Bore  in  Heftvy  Guna,  and  thei 
for  its  Prevention,  with  further  Buggestions  fbr  the  In* 
proveaaent  of  Muzsle-loading  Frojectilea." 

Statistical,  Somerset  House-terrace,  W.C,  7}  p.m.  » 
Charles  GatliU,  '*  Improved  OweUinga,  thetr  BencM 
Effect  on  Health  and  Morals,  vnth  Suggestioos  to  tha 
Extension.'* 

Zoological,  11,  Hanover-equare,  W.,  8^  p.m. 

Boyal  Colonial  (at  thn  PaU-mall  Bestaurant,  Wateriofr- 
place).    Mr.  W.  F.  Chesson,  *' Fiji." 
WiD.  ...SOCIEXT  OF  ABT8,  John-street,  Adelphi,  W.C^SpA 
Mons.  Dunant,  on  **  The  Pyrophone." 

Boyal  Horticultural,  South  Kensmgton,  S.W.,  1  pA. 
Tbubs...  Boval,  Burlington  House,  W.,  84  p.m. 

Antiquaries,  Burlington  House,  W.,  8^  p.m. 

Linnean,  Burlington  House,  W.,.  8  p.m.  Dr.  T.  & 
Cobbold,  **  On  the  Structure,  Affln<tf»i«,  and  Frotaw 
Source  of  the  large  Human  Fluke."  (Ditf  oma  eranm. 
Busk).  ^ 

London  Institutian,  Finsbury-drcus,  E.Cn  7  p jn.  n^ 
fasBor  EUa,  "  Music  I^ecture  IL" 

Chemical,  Burlington  House,  W.,  8  p.m.  ProfiBBsar(]iA 
Maxwell,*' Lecture  on  the  Dynamical  Bvidcooe  of  v 
Molecular  Cozuititution  of  Matter.' ' 

Society  for  the  Encouragement  of  the  Fine  Arts,  9,  Ov* 
duit-etreet,  W.,  8  p.m.  Dr.  H.  C.  ZecfB,  **fi«i^ 
Boulpture."  ^ 

Banl  Institution,  Albemarle-«treeL  W.,  8  pja*  '^ 
Tyndall,  **  On  Seotricity." 

Numismatic,  18,  Gate-street,  W,C.,  7  p.m. 

Boyal  Society  CLnh,  Willie's  Booms,  St.  James's,  8.vi  i 

FBI BOClBIT  OF  ABTB>  Johnnitnet,  Adelphi,  W.CSP  * 

(Chemical  SecUon.)     Mr.  W.  N.  Hartley,  **Air  aad 

VentOation.*' 
Boyal  United  Service  Institution,  Whitehall-yard^t  pA 

Major  C.  B.  Braokenbury,  **TheIntelligenoe 

ments  of  the  Staff  Abroad  n«<l  at  Home." 
Boyal  Institution,  Albemarle-etreet,  W.,  8  p  m.  '^«^1 

Meeting,  9  pjn.    Professor  F^rankland,  ••BimFoOv 

tion." 
Geological,  Buriington  House,   W.,  1  pjn. 

Meeting.  ^ 

Philotogical,  University  College,  W.C,  8  p.m.  Dr.  VanKi 

**  Early  and  Modem  Bngli&Dialeeta."  _   J 

Sat. Boyal  Institution,Albemarie-stree(.  W.,  8  p.m.  )bJi 

T.  Wood,  on  *'His  Discovery  of  tike  T^b  of  Imi 

and  other  Beialta  of  the  QovenmMnt  Jteoavnoas  M 

Ephesus." 
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ICEEDIFGS    or    THE    SOCIETY, 


iPhigtamme  for  the  Alkali  Examination  is 
r  tm^y,  azid  coo  be  hiid  upon  application  to 
r  of  the  Society  of  Arts,  John-itreetj 


mTOAL 


1875. 


\UimUoii  of  the  Secretaiit^s  of  Loeal  BoEirds 
i  to  the  fallowing  pariigraph»  from  tho 
( of  E^L&tmimtions  :^ 

\  lilt  nf  m£^  Local  Board  (^viag  Ui  a  exact  addrPM 

LtHomlt]  be  Bubmitied  tu  tb©  Cntiticil  uf  ttiH 
sfyro  the  lit  tif  F&bni<in-,  1875,  and  wber» 
bprlsM  K»  Urg9  u  dittrict  Itintp  for  tbe  oou- 
UMldAtiv,  BraQch  LociiL  Boardft  bnvo  (o  bti 
BllMaa  mwn  ftJaci  be  )^Vc^a«  AH  cbnngi'a  io  thtf 
llfae  Boiud  ftbuuld  b*  ncaiified  (t>  tbo  Society  of 

f  of  fttijr  District  Uni^^a  or  Local  Boiird  ia 
Uiffl  S«ci*tr  uf  Aru,  deiiriD^g  to  a(it>pt  the 


the  tneitABtile  raftdne.  In  th©  nftvy  erery  a^man  wa* 
iiiibj«<!ted  to  a  medical  examination^  In  tba  merchant 
lerTic^  notbbg  of  the  kind  took  place:,  "where  tt  was  of 
much  more  Tital  importaiiro  from  the  imaUnetiS  of  the 
crcwt,  as  the  load  of  half  a  dozen  ms^n  from  Bickness  in  a 
mercliant  ship  was  of  mqch  more  aeiioua  conflequenc€ 
than  it  would  be  in  the  navy,  where  the  crewB  w«re  ao 
much  larger.  Ho  was  happy  to  Bay  that  Bit  Charlw 
Adii«i^tdy  would  not  reqoire  very  much  pretAur^  to  ia- 
trodnoe  a  clause  to  thU  efifect 

Hr,  a^tt  SnaiaU  mim  notice  tbat  at  a  lator  period 
of  the  meeting  he  flhould  mova  the  following  reaolntionf 
which  he  had  reason  to  believa  wodd  be  ganemlly  oon- 
curred  mi — **Thiit  the  nouucil  of  the  Society  of  Arta 
be  Tt<qnosted  to  appoint  a  ■  pedal  committee  to  watch  the 
progreafl  of  the  Merchiuit  £:^hipping  Bill  through  Parlia- 
ment/' 

Captain  Toyahto  aaid :— There  is  a  general  fe^lin^ 
that  our  saamen  and  shipa  ate  not  all  they  ought  to 
h^  andf  Adam*likt?,  we  naturally  look  round  for  some 
one  on  whom  to  throw  the  blame.  Fhikntbropists  have 
oome  down  with  sweeping  ebargee  agA^lnst  sbip^owners 
and  the  Government,  frequently  without  sufficient  dis- 
crfminatian  between  the  good  and  the  bad,  whUe  I 
think  ship-owners  hare  often  taken  to  themselveSi  aa  a 
clasB,  whit  was  only  intended  for  the  bad.  Permit  me 
very  brie 6 y  to  state  what  my  experii^nee  teiiches  ma 
may  be  done  by  GoTemment,  by  ahip-ownere,  and  by 
captains  and  officers.  Go  vr^rn  m^n  t  could  no  arrange  our 
sbipping  officses  that  the  sailor  mt gbt  go  from  his  amp  to 
his  home  at  once,  without  the  delay  4>f  an  hour,  for  the 
influence  of  crimps  and  othf  r  bad  chrtrtictera.  Money 
oan  beavaiiuble,  caba  nii^ht  be  in  all  docks;,  as  tbey  are  in 
those  at  Liverpool^  nnd  the  seamen  advised  to  go  off  at  once 
to  their  own  homed*  whither  the  rest  of  their  pay  should 
follow  them*  Thia  wnuld  save  a  very  large  percentage 
of  the  young  and  married  who  ara  not  in  slavery  to  bad 
habits.  A  little  poem,  ''Davii?  Bkke  the  Sailor/*  by 
that  admjmbb'  wnterf  Mri.  S^vvellj  Ulustratus  ihh  difll- 
culty  well,  (Government  can  start  a  Pension  Fund  and 
Life  Insurance  for  Seautrn,  to  bo  managed  at  shippLog 
offices ;  it  is  undeniable  that  when  once  a  man  has  saved 
a  little  money  he  is  inclined  to  save  more ;  and  if  sailor? 
could  buy  a 'pension  and  insure  their  live^  with  lump 
■xBtf  of  Artt  b»fci™  tbfl  liti  of  Ftlrmrtjy  \  sumst  paid  when  they  liked,  thfiy  wou!d  not  only  providi* 
ttf  mak  miA  ffmaU  ^^didatps  ro»poc-    for  old  a^c,  but  would  not  be  likely  to  chrrngo  their  names, 

or  kt Li ve  thtnr  sb]p»  or  country.  Govomnient  might  also 
start  trflining-j4hip8  for  respectable  poor  boys,  so  that 
they  might  be  as  well  off  as  young-  cnminalSt  and  p^fer> 
ence  should  be  given  to  the  &(iim  of  seamen.  Here  BIr. 
Korwood^B  suggestion  comes  in,  that  such  training -sbitw 
shouJd  be  supported  by  a  tax  on  those  ships  which  ao 
not  carry  a  full  complement  cf  that  class  of  boys,  and 
thHt  steamers  which  requLro  trained  seamen,  but  cannot 
train  them,  should  bs  raquired  to  help  in  their  trafntng. 
There  isg  no  doubt,  a  dearth  of  trained  seamen^  and  I 
think  Mr»  Norwood  bus  well  accounted  for  it  by  the 
doing  away  with  compnlsary  apprenticeship,  and  the 
immense  increase  in  the  number  of  ships.  I  henixl  the 
other  day  of  the  ciiptain  of  a  steamer,  who  was  hard  Up 
for  A,B«'s,  SHying  to  a  man  who  offr^rcd  himaelf  as  such, 
**  Can  you  do  this  ?'*  *■  No***  '*  C^n  you  do  that  Y' 
"No.*'  "Well,  can  you  wheel  a  barrow F*  '*Yes/' 
^*  Then  1*0  take  you  as  A.B."  But  I  could  All  volumea 
with  complaints  of  the  incompetency  and  sensuality  of 
seamen.  My  imswer  is  that  I  expect  them.  Youmiglil 
as  well  hope  to  put  your  bund  into  thEj  fire  and  not  be 
burot,  as  to  keep  any  class  of  human  being*  good  without 
education.  How  can  you  expect  men  to  do  right 
who  snend  eleven  months  cut  off  from  all  sources 
of  enjoyment,  and  the  tweltlb  surroimded  by  the 
stron|fest  temptations  to  sin.  The  ship-owner  and 
captam  who  do  nothing  for  the  mental  welfare  of 
their  seamen  have  forgotten  the  most  important  part  of 
their  ship's  outfit*  This  is  the  more  important  now,  as 
it  is  more  difficult  to  give  propex  time  to  the  subject  in 


|t»bt  examined  iu  each  gradt,** 


SXTBA   MESTDIQ. 


1  diflcussion  on  Capt*  Bedford  Pim*a 

**Tb^    Mereimtile    Marine/'    was    re- 

l  t^Midaj  evening,  Febnary  16th,  Capt* 

r'SlBOH  MaxWexx,  Bart.,  R,N.,  again 


inmarked  that  very  much  iuterest  was 

kn  nndjer  dlscnnion,  but  he  desired  to 

in  Uia  remarks  which  might  be  made, 

llAiaaSd  more  particularly  conilne  themselves 

I  |ncscic*]aug]gufitions  rather  than  iu  attt^mpting 

'       Efaapa  more  correctly  meet,  the  charges 

1  Baircvd  Pim  *     1 1  must  not  be  forgotten 

lift  tha  firsE  instance  laid  the  paint  rather 

I  Hh*  eanT»ai  which  was  afterwiuds  toned 

nOiptian  Pim  had  perhaps  employed  a  good 

I  ccbor  Id  |hi&  firat  instance  than  was  neceasarv, 

^a%^  alUrwardi  bo  toned  down.    He  could 

•Hug  that  any  suggestions  which  were 

OOld  be  of  practical  uso,  would  receive 

I  at  Ifae  liatids  of  the  gentleman  who  had 

k  lUrdouit  Shipping  Bill  into  Parliament. 

fewfud  k»  mention,  was  the  omission  of  a 

fc  dm  looU&f  alter  the  health  of  the  men  of 
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Ibese  days  of  eitmm.  Tailing  over  the  world.  I  would  re- 
mtirk,  in  paeBmg«  tlitfct  L«K;aii  are  Biitkb  subjects,  imd 
hnvG  aii  much  right  u»  EngUib  seuDen  to  be  employed 
on  board  our  oliip^.  GoTemmeut  inspection  hasr  I  am 
Awnfe^  gf^snt  diffieuldeBi  We  luAni  from  Mr.  Norwood 
t^At  it  luii,  howeTiT,  put  an  end  to  ocurvj,  nod  Umt 
'  Jibipi'  foreoftatlf  i  are  more  comfottable ;  btit  we  ar^  etill 
loD  WMit  of  a  ddrer  inT«Tition  to  preveilt  B€«.>wHtcr  irom 
Oominp  into  a  top-|;^&Uuiit  forec;aaUe  whUat  the  €i4bl«« 
Are  bein^  btmtf  and  during  the  time  tbstt  they  remun 
BO.  I  mttflt  own  to  hfiving  ventured  nearer  ibe  laud 
than  was  prude dt  without  bending  cabks  £ind  hnrln^ 
the  anchort  reudy,  juat  because  1  fe^i^d  waahiDg  my 
men's  che«t«  and  beddiuR  out  of  the  forecastle,  i^till^ 
top-gaHwit  furecastles  are  so  much  freflher  for  tropical 
dioiateA  than  lower  on^ia,  that  I  prefer  the^m  on  tht? 
wholo.  I  hear  fsom  a  captniuj  juBl  about  to  iail  in  n. 
fine  abipf  that  now  moat  nhips  have  an  almost  water- 
proof Blid«»,  to  Blip  over  tho  cable  jo»t  abaft  th©  hawse- 
hole,  whon  it  is  bent.  If  this  is  fitted  to  some,  vhy  not  to 
,  ill  jhipi  ?  Another  oiiplaia  telU  me  thftt  most  ateamtn 
» work  thoir  cables  through  pipes,  whieh  preveat  any 
^  wiitec  ooDUug  mto  the  top-galUnt  fore<^slle.  This  n^^ma 
tlo  be  the  beat  plan^  and  will^  I  hope,  bo  required, 
tinlal  aomctbiog  equi^lly  good  or  better  is  inT^nted. 
^he  publio  minS  k  sliU  not  aatisQed  on  the  overloading 
quefition,  as  is  ^hrjwp  by  thu  gre&l  deairo  for  a  loud  lint^ ; 
and  though  legislation  for  it  has  be«n  styled  **  meddling 
and  muddling^' '  such  '^moJdling  and  muddling  *'  iim.y  be 
only  as  the  irritation  furroujoding  a  wound  that  is  being 
h^ed,  and  I  wonld  rather  sea  it  than  thiit  we  should 
give  in  to  the  dit!iculty*  &nd  allow  overload ed  abipfl  to  go 
to  the  bottom  with  their  (3rt?ws,  even  though  Mr.  Scott 
Eufisell^s  remedy  were  applied,  and  tJieir  widows  uud 
orphana  were  permitted  to  see  the  owner  danglinc^  &n  a 


oal J  pay  »0  ooauiJfeeDt  mtteiiUoD  to  tlie  xaMesi,  Imt  in^  fJo  MA 
to  provide  fuflsli  to  ertabliih  ati  oCBc«  of  &t*le  la  wtiicli  It  C"^ 
idcquAtcl  J  deiJt  with.  At  tile  »uie  t|09,  Metnbert  of  FkTtt 
Who  can  »r<'t  fn>  TOW*  from  f<«i&6Qf  <kt  not  takfl  tlsAt  ««rai  t 
IQ  Itjouj  lliflt  tficy  do  In  jpublic&nj  and  pArtoai.  We  dana4  m 
I  li  [  1 1 »  I  h  e  CMC  with  a1 1  Mesibe  ri  of  FwU im«t,,  hul  ft  crnVe  cmm 
that,  out  of  tht  myttLS  f  a^,  thft  eif  bt  wwuld  Twf  ocarfy  cmm 
cxceplioDi." 

We  also  learn  from  Mr,  Norw<jod  that,  thTQugti  Gofi 
ment  interference,  ship-owners  have  tMS^En  fiaid^ 
impriaoned  for  doing  wi-ong^  iJius  proving  t^  Wd 
legislation.  I  lere  let  me  say  that  I  have  gt€a%  ftfyi 
with  ship-owners ;  many  of  them*  are  eitcoll*rnl 
anxious  to  do  their  daty  towards  God  and  ti:rw^ni& 
and  the  very  best  have  great  difficulties  to  coatead 
One  more  thing  Govemmeut  should  do.  On*  oT 
and  all  our  depondenciea  have  their  trtj  «9d[ 
through  lefimeD,  and  yet  only  the  itlihie«t  pftrfc  4i 
port  is  dftvoted  to  then,  insfceod  of  a  piK%  of  liil 
a  building  for  their  recreation.  Tb«  sailor b* 
provide  for  the  few  who  live  on  ihort\  but  an  ta 
might  provide  recreatign  and  intetl&CtUiiL  and  n^ 
teaching  for  the  hundredi,  and  iometimes  UioH 
(^s  in  Calcuttiv),  who  belong  to  ^Mpm 
port,  and  only  go  on  a  bore  for  le 
much  for  what  ftovermntirit  may  do, 
can  ttupply  good  and  ccimfortabk  itfim,  ofid 
propt>rly  loaded.  Thoy  onn  select  ablo  m&ti 
manders,  and  give  tbem  snificient  pay.  How- 
supposed  thst  well 'trained  men  can  he  fecund  tS 
tnandeta  for  ^10  or  £12  a-mjentb,  with  no  tiftli«r  ** 
means  for  maldng  money  P  Ooe  captain  writes  ta 
**  I  know  that  some  mi»n  in  command  of  -rcoa^ 
800  tons  in  the  Enst  India  trade  have  only  £10  a  ; 
A  few  dnys  ago  I  was  o0ered  £MQ  to  go  in  a  new 
shij),  and  that  U  the  higheat  pay  I  &w^  hmvrd  oL 
t^wners  very  mrely  allow  any  cc~-~'—   — 


gibbet.     Mr.  W,  W.  Rundell,  secretary  of  the  Under-  -  -       ,   ^    i  ■■* 

writers'  Registry  for  Iron  Ship^  LI verpoul,  whose  name  I  o^"  passJige  money,  and  forbid  prtval©  ^ 

18  well-known  in  connecUon   with   the   ajjtjfitmmt  of  I  a>'P:?«^"'^fS,*ry  **^^^i"*e^to  niastera  ta^^ 

compassea,  has  proposed  that  ahips  should  be  marked 

with  a  Hue  showing    the    perReutages    of   ragisttred 

tonnage  undar  the  deck,  and  that  the  '^  Fair  lo^*line  " 

and  **  Too  deep  load-hue ''  ahj^uld  be  made  quite  olear 

tipon  it.      He   suppoaes    the  following  case  t— "It  is 

getting  to  the  end  of  the  seaaon,  and  the  laat  steamers  are 

about  to  ssiil  for  the  Baltic.     JSbippers  are  anxious  to  get 

their  goods  forwarded^  and  the  steamship  owners  find 

that  they  must  either  disoblige  their  friends   or  load 

their  ahipe  more  deeply  than  naual.    The  owners  know 

that  the  risk  will  be  grrator,  and  that  the  ahipa  will  take 

two  or  three  days  longer  on  the  voyage,  but  they  will 

get  more  freight ;  tbcy  are  also  their  own  underwriters 

to  a  large  extent,  and  they  determine  to  run  th^  risk. 
But  what  of  the  other  underwHt^ra  on  the  ship  and 

carg|0,  and  what  of  the  crew  f     Are  they  consL*nting 
parties  f     Are  not  the  former  entitled  to  more  premium  r 

Ata  not  the  latter  entitled  to  more  pay,  or  to  be  allowed 

to  leave  the  vessel  without  the  unpleasant  alternative  of 

a  month  in  prison  P    The  remedy  that  I  offer  will  stiU 

allow  thn  ship-owner  to  load  aa  deeply  as  the  eadgt^ncits 

of  his  busiaeas  may  rtquire,  only  it  makes  him  aubjeet 

to  a  special  engagemf^ut  with  his  crew  when  bis  vessel  m 

loaded  beyond  certain  wfill'detine^i  itmits."     I  strongly 

recommend  the  whole  letter  to  Government ;  and  before 

cloain*  my  remarks  on  what  might  be  done  by  Govern* 

mf  nt,  I  tmiBi  my  that  I  think  It  would  be  a  very  good 

thing  to  hiiVf^  an  oQice  of  the  State  Hpecially  devoted  to 

our  mercantile  marine,  and  wish  to  eall  tttt*?ntion  to  an 

artkle  in  the  NattHeal  Magazine  for  this  month,  entitled^ 

"Wanted,  a  MioiBtry  of  Oommeree,"  from  which  I  tuke 

the  following  quotation  :— 


familii^B  with  them,  and  if  they  do  they  oft*:'n  ehuf^ 
them.**  Of  courae  there  are  a  few  fine 
these  low  rates,  but  it  seems  that  *  r 
specially  training  young  gentlemen  for 
service,  rind  all  articles  ibr  auppoi  ting 
getting  more  expensive,  the  pay  of  the  tma^s 
captatni^  ia  decreasing.  I  have  heard  bitter  ooei^ 
from  eonacientious  men  as  to  their  dlMcuUies  in  tm\ 
inj?  a  wife  and  family.  They  have  told  o>o  Jkhi 
get  pcrqtiisitea  on  coaling,  others  on  provisi 
£c.,  which  ss  honeet  men  they  oouid  not 
told  me  that  bo  was  required  to  provision  hU 
oflicera  at  Is,  3d.  Tver  head  per  day.  Thi«  le&  I 
write  to  a  leading  firm  of  pruvi  si  oners  in  tjom^m 
tcU  me  that  Is.  2d.  for  mon^  and  2a.  to  2s.  3d.  fdt  il 
and  oiicera  per  day,  are  fair  ratos.  But  th^  gO 
aay  :— *'  We  do  know  of  scales  where  captain  ^bJS  4 
are  victualled  for  la.  5d.  per  da^  (satlliij 
crew  at  10|d.  per  day;  provistons  ini 
variety.* '  They  add  :  ^ — "We  oonsider  th  i  &  j 
and  never  run  after  the  order,  aa  comphdnts  ofben 
and  no  wonder."  Of  courae,  nothing  could  be " 
the  good  ship-owner  than  to  put  a  stop  to  maa^ 
this,  and  the  question  is,  can  legislation  do  il  f 
owner  told 
London 


told  me  a  fuw  days  ago  that  thero  i«  %  i . 
idon  who  said  to  his  captain  just  hetofWrn  I 


**  If  Is  »iB|;ul*r  «iat  U^o  poopk  of  Great  Bfltain,  tho  chWf  of 
marftlmo  ttalei,  will  rack  the  coantry,  atiil  wiitc  luonttit  of  talk  ots 
queitlocv  r9lfttJn|f  oUNcf  to  tb«  ezjict  uioiueni  of  t^loilnf^  pahllc 
lionsea.  Of  tu  iht  iou^jth  auU  aokaiir  of  a  pmrwan'a  resttuenl,  of  t*ie 
detail*  of  lila  iertttru*,  LuK  will  not  affupd  oue  whole  nStfbt  In  a 
MUJon  for  tbo  cuajiiduratlao  ftf  inerohAnt  tLirrlnff  iniHttcn.  A 
people  dciTSiKlQnt  for  tbeir  food  hqJ  ckithing,  u^y^  «v«a  fur  th*lr 


**  If  thia  voyage  ends  as  I  expect  it  will,  ytm  _ 
a  now  ship  when  j^ou  come  homo  ;**  it  boiiig  w«]l 
stood  that  the  ahip  was  to  btj  lo«t.  At  aootliiw 
water* logged  ship  was  brought  home  for  hyvi  by 
scientious  captain.  Of  course  the  latter  waa  ^ 
and  when  another  owner  called  on  the  abcrre 
to  learn  the  cbaraoter  of  his  lata  •cnpla^ 
reply  was,  *'  Oh !  he's  a  very  ciAver  ui^m 
too  clever  fi;>r  me  -  he  actuaUy  brouglLl  Jif 
water-logged  ship."  I  do  not  snpputts 
much  for  proviaionj,  Mr.  Norwood  tella  m 
hia  m^n  cost  Is.  9d«  a  day  for  provisions^ 


rery  «ad*t«ciw,  <^a  our  mensiuat  iblpt  and  taattthant  i»uu«d,  oot  -  much  At  tbo  low  sam  U^I^I 


tr 
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I  Hi/H^  mMg  «Sii»  me  not  so  weH  pruTi^ioued  us 
i;  Heoslj  wsy  in  wbiob  I  con  a£CM>imt  lor  this 
_    JMI  Hin^  VQ  often  in  j>ort,  Ihe  m^n  would 
TinM  li^t»1o  if  Ihe  proTiinoiu   were    iuferior ; 
' )  Ac  oltijig^ihipi  onoe  at  sea«  is  kept  there  tmtil 
Ml  Mdi^  wben  if  m  man  miu  away  the  wag^ 
I  pif  iir  »  ffnbi^tiite.    I  hopo  there  i^  a  more 
tHMiu    No  ooe  eau  find   fatilt   witU    Mr. 
il'i  lit  Vtlf  but  be  femarkt  tbftt  in  aome  isteamcrs 
t  bif«  S<^  i&  week  and  feed  tbem^eltea,  adding 
\  ibn  Sttd  themsel^ei  vewj  badly.     Now  he  had 
mtm  ui  Ihat  hi«  manied  men  were  his  beat  men  ; 
I  •  nnlMi  man  with  a  family  would  naturaUy  stint 
r  ia  food  la   pcoTido  tar  those  at   home,  for  if 
■  »i0&!  iiL  '3d*  a  day  on  hk  own  food,  h^  wotild  only 
'  L  a  wi^ek  for  all  other  i^i^psnaea,   and   I 
vriih  Mr.  Norwood   that  it  is  a  very  had 
■  ir   who  leaveA  Ma   wifo   and  mmily 
*  truide  aud  his  hand  to  protect  thetij, 
^  ■      'his  own  food  "by  h»a  abaente, 
'.  Lort ;  and.  oar  aeamen  might 
^  xy  as  a  skilled  workmttn  on 
Ik  to  the  bargALD.     Of  cotirss  if  all 
I  »«r'  .    iw  weight  would  not  cotne  <m  in- 

l  ihip-^wiuitij  Lat  on  the  public.  With  regard 
I  It  Litton  botweeu  ^jp^ownera  and  their  ships ;  I 
laffW  owM  iviight  be  found  in  which  a  man  was 
r«l  a  ^ap  wbkh  lie  bad  nerer  seen,  but  no 
itxlffMaitlT  commovi  for  them  not  to  know  mon 
i  ntvtd  thoin  a  gr^at  nnmbeir  of  years.  Km- 
fkbonarara  on  ibnre  dee  their  men  at  work,  und 
jrbiTQthem  andtbeir  fomiliea  lining  near  them, 
lb«y  have  a  atrong  inducfitnsnt  to  take  an 
[  ia  ilMn.  But  the  ^hip-owner  rarely,  if  erer, 
lllltcfvvi  of  hm  alupa  ;  thay  jump  on  board  as  the 
\§tm  out  ^  dock^  and  tney  Jump  on  ahore  a« 
inlo  docK  whemai  the  owner*a  Tieiti  an 
r|ud  when  ah«  is  being  r^-Btted,  ao  that  lie 
m  mi/taSxm  and  offlcera  to  manage  their  crewi ; 
vA  know  whfifi!}  their  wires  and  famHiea 
not  et^tm  know  that  they  havu  any, 
llh«y  oaU  al  lui  office  to  get  a  monthly  note 
lliia  ho  may  easily  forget  that  he  haa  any  of 
f^nlitl^  which  bdong  to  the  employers  of 
ligain^  it  often  happen^  tliat  ^eamoQ 
I  owiaer  for  one  royage,  so  that  the  tie  of 
rant  in  scamly  formed  before  it  is  broken, 
lo  niftk^  it  more  than  over  compiilaory 
n  ftbocild  oombino  for  the  improv^omont  of 
IISmt  it  ia  a  aad  truth  that  no  people  in  the 
^  lan  ttttfirotected  ^lan  the  wives  and  f am  Hies 
§tf  thoofli  there  may  \m  individual  fihip- 
>  ukr  imoa  interest  in  them,  the  general  rule 
9  to  igni>re  tbem,  and  to  do  nothing  to  throw 

* ction  round  them  in  th©  nbe^iiue  of 

1  fathers,     I  have  always  felt  this  very 

od  tkkyut  twelve  years  ago  called  a  meeting  at 

a  TitiriTi^  ftmt  addrewed  a  few  of  our  London 

fc  wi*h  tna  object  of  getting  them  to  build  a 

r*'  homea,  where  their  men  could 

;  etably  housed  and  kindly  ad viaed 

f  aire  now  paying  in  dens  of  vice 

raeult  whhS  that  a  company  wns 

i-'-'n  ap,  namca  were  down  for 

it  aomeUklng  would  be  done  ; 

^ «  '-^a,  and  when  I  retum^l  my 

*«    I|i^u»  Ci>mpa|iy  had  vaniahed.     But 

»  tvgpoQKihility  baa  not  vaniahed^  it  has 

zmml.    I  do  hope  that  one  reanlt  of  tbiti 

f  hv  Iha  buildbg  of  a  block  of  majried 

b  imeh  of  our  hige  ports  ;  and  if  one  in 

90*  aiy  wife  and  I  will  engage  to  devDie: 

t«M  to  aanaging  it ;  and  if  I  were  an 

I  would  give  my   whole  time  to  it. 

thai  many  old  captains  might  be  found 

'^  «©  ancfa  work  as  a  Ubonr  of  love,  and 
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not  of  money.     The  boUdings  might  c^irtainly  pay 
at  lea$t  5  per  cent,  for  the  owners  would  have  the 
Tenta  In  th^  Own  hands,  and^  inde^d^  I  would  not  ad* 
vocate  them  if  they  were  not  self-supporting.     Ship* 
owners  can  also  put  libraries  on  board  their  Sups,  and 
encourage  all  those  meaauras  fcr  the  oomfort  and  im^- 
provem^nt  of  seamen  which  I  am  about  to  mention  as 
depending  more  on  their  captains  and  o^cer?  than  on 
anyono  elae,      I  have  great  sympathy   with  captaina 
whoso  diQlculti«s  nre  very  great,  espeoially  tboie  whn 
are  badly  paid,  and  oonunand  ships  which  am  bcullj 
found ;  but  they  have  accepted  the  berth,  and  whilsl^ 
they  hold  it  should  make  it  &air  one  object  to  make  ik/&* 
beat  of  it.    Captains  con  give  their  men  as  mooh  of  ^nm* 
day  as  possible,  and  can  very  generally  make  it  a  boli* 
day*    In  the  week  they  can  give  the  men  time  to  eleaa  the 
forecaatle,  wash  their  olotbes,  and  after  must^  on  Sundays 
aak  if  they  have  any  complaints.     They  can  see  the  sick 
th<3m»^lvea,  and  lake  care  thewhav«  thn  best  that  tha 
ship  oflbrda.     They  can  lend  boi^  open  a  dosi  for 
reading,  writing,  navigation,  &c.i  and  have  an  evening 
class  in  harbour.     They  can  put  them  in  the  way  of 
writing  to  their  friende,  and,  when  the  voyage  is  ended, 
g&t  the  ship*ownors  to  have  some  money  ra^y  at  the 
docks,  advise  them  to  go  home  at  onoSf  advance  soma 
money  to  enable  iJiem  to  do  »o,  and  part  only  with  tha 
wish  of  sailing  together  a^gain.     I  know  &om  experieQea 
not  only  that  these  tilings  can  be  done^  but  that  they  are 
groat  aida  to  Urst-rate  aia&ipltne.     In  cundnsioD,  permit 
me  to  say  that  no  legislation  can  aupeivede  i^kai  hcart^ 
work,  which  is  thd  true  motive  power  for  raising  alt 
cliiss^  oat  of  Ihoir  difficulties.     We  must  gel  lid  of  th^ 
aeldMhnesa  and  Sfinau^tlity  which  are  the  soufcta  of  1  ~ 
evils  jtgainAt  which  we  are  trying  to  legialato ;  audi 
whut  has  ulready  been  done,  can  we  doubt  that  w^  wd 
soon  complete  the  work  we  have  begun.     I  atrongly  re- 
commend those  owners  and  aaptains  who  are  annoyed 
and  dtagUBted  at  the  KnsiuiIIt^  of  many  seamen,  bnt  do 
nothing  to  help  them  oat  of  it,  to  remembar  that  it  iff 
the  result  of  extremely  trying  aodal  ciicumatancea. 

Itr.  Olover  agreed  with  the  observation  of  the  chair* 
man,  that  Captain  Pirn  had  dmwn  a  pfcftoTQ  of  the 
state  of  the  mercantile  n%r}\  and  that  on  the  very  eve 
of  legialation.  It  waa  therefore  very  nece«»ajy  to  de- 
termine whether  the  picture  was  tolerably  true.  The 
inat  element  in  the  pietnre  was  that  the  background 
was  rather  black.  It  was  a  picture  of  the  extent  tO  | 
which  the  United  Kingdom  was  dependent  for  its  daily  ' 
food  on  foreign  comttriesit  and  consequently  ahowea 
that  it  was  dependent  on  tonnage  to  carry  that  food 
from  the  foreign  c^untrjr  where  it  waa  grown  to  where 
it  wti9  to  tie  eaten ;  thnt  it  was  the  dnty  of  every  poraon 
in  the  kingdom  to  increase  the  means  of  oftrrying 
food  from  foreign  oouQtries  where  it  was  in  excess  to 
this  country.  Then  Captain  Pim  aaked  what  was  the 
condition  of  our  mercantile  marine,  and  at  that  point 
ho  muat  say,  after  reading  the  paper,  they  were  in  a 
vflry  Borrvcjiae.  Captain  Pim  found  no  aoftar  t^rm  in 
which  t^Jiiescribe  it  than  that  it  wua  melting  away* 
What  did  thiitmean  P  He  could  understand  ice  melting 
away  and  beoomiog  gradually  lees  in  the  pres^noe  of 
aom*?  strongL^r  power,  or  agent  Did  it  mean  thn  f  If 
so  the  question  arose,  what  was  this  superior  force  or 
power  which  was  melting  it  away  ?  It  was  not  the  bad 
wagea  of  the  seamen  ;  it  wiu*  not  that  they  were  badly 
honaoil,  badly  clothed,  or  badly  fed;  but  it  was  an  Act 
of  the  British  Legialature  which  was  melting  Brifeiah 
maritime  power  awav— an  Act  paased  no  longer  ago 
than  the  year  1849.  But  what  was  the  sober  fact  ?  An 
Act  of  Parliament  wsa  paaeeti  in  I84ir.  In  the  following 
year  there  were  entered  and  cleared  in  the  ports  of  the 
United  Kingdom  8,000, 0O(J  ions  of  tonnage.  Bj  1860,  t^n 
years  after  the  melting  away  prooesft  haA  begun,  it  had 
gonij  on  so  far  that  tliere  were  ant  ft,OO0,000,  but 
12.000,000.  Coming  to  1870,  how  much  fhrtber  had 
tbi<  meiting  away  process  gene  on.'  It  was  not  8^000^000 
noi:  12,000,000,  but  it  waa  22,000,000.    He  wonld  there* 
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fbre  ask  the  honomable  Council  of  the  Society  of  Arts  if 
it  was  right  that  the  pages  of  tiieir  Journal  should  be 
defisu)ed  by  such  a  misrepresention  as  that  P    But  another 
objection  of  tiie  honourable  member  for  Qravesend  was 
to  its  being  carried  by  foreign  sailors.   Bat  he  would  ask 
what  was  the  increase  of  fbreign  tonnage  in  our  trade, 
and  a   single    sentence   wouM  reply  to   the   objec- 
tion.    Twenty  years  after  the  repeal  of  the  Navigation 
Laws,  the  vropcition  of  foreign  tonnage  in  the  trade  of 
the  Unitea  kingdom  was  actually  a  larger  proportion 
than  it  was  in  1849.    Oentlemen  might  be  astonished, 
but  he  was  representing  &cts  which  were  written,  not  in 
his  imagination,  for  he  did  not  draw  upon  his  imagination 
iOT  his  fiust^  but  in  the  Board  of  Tnde  returns,  which 
wereaocessibleto  everymemberof  the  House  of  Commons, 
and  he  did  say  that  before  the  honourable  member  had  pre- 
sumed to  make  sndi  statements  it  was  his  duty  to  have 
made  himself  acquainted  with  the  simple  initial  facts  of 
the  question.  Now  as  to  that  dsjogerous  state  of  things  so 
gra^caUy  pictured  by  Captain  Pirn,  what  were  the 
remedies  he  proposed  P    If  this  Act  of  1849  had  done 
all  the  mischief,  he  should  have  expected   that   the 
honourable  member  would  have  given  notice  to  move 
that  the  Navigation  Laws  be  re-enacted.    Still,  he  does 
not  do  that,  but  says  the  first  thing  for  Parliament  to  do 
would  be  to  appoint  a  director-general  of  our  mercantile 
marine,  oonsistinff  of  26,000  ships   and  representing 
£100,000,000  storfing,  and  owned  by  the  most  respect- 
able of  her  Majesty's  subjects.     He  would  ask,  had 
they  not  already  got  one  in  Mr.  Farrer  and  another  in 
Mr.  Gray  P    The  honourable  member  for  Gravesond  told 
them  in  his  paper  that  he  thought  tiie  incubus  of  Board 
of  Trade  interferenoe  had  reached  its  limit.     If  he 
thought  that,  then  what  good  were  they  to  get  out  of  a 
Director-General   of    Marine  P    Well,    that   was   his 
remedy  No.  1.     Now,  what  was  remedy  No.  2P     He 
expected  to  hear  something  that  was  practical,  and  that 
would  really  deal  with  the  question,  but  remedy  No.  2 
was  the  enactment  of  a  Lord  Campbeirs  Act  to  meet  all 
kinds  of  British  casualties  at  sea.    But  did  they  think 
that  would  stop  the  melting  away  P    Was  there  any  con- 
nection whatever  between  the  disease  and  the  remedy  P 
Was  it  at  all  likely  to  afifidct  it  P    But  let  them  ask  them- 
selves, soberly,  what  was  the  real  state  of  the  case.    He 
was  responsible   at   present,  if  certain   contingencies 
happened  for  £15  a  ton  on  the  registered  tonnage  of 
his  vessel.    That  was  by  way  of  penalty.     Then  if  a 
further  event  happened  he  was  liable  to  be  indicted 
criminally,  and  sent  to  prison.    He  would  appeal  to  the 
meeting  if  two  such  heavy  responsibilities  were  not 
sufficient  to  act  as  deterrents,  or  whether  tiiey  thought 
that  the  appointment   of   a  director-general,  or    the 
enactment  of  any  further  penalties  they  could  imagine, 
would  act  as  a  further  deterrent  P    He  submitted  that  if 
deterrents  would  accomplish  a  remedy,  they  had  g^t 
enough  of  them  already,  and  needed  no  more.    In  con- 
clusion, he  sincerely  hoped  that  this  learned  Society,  be- 
fore the  debate  was  dosed,  would  see  that  an  actual 
statement  of  the  simple  facts  (which  would  be  of  great 
use  to  its  readers)  was  inserted  in  its  Journal^  and  circu- 
lated throughout  the  world,  to  correct  what  had  been 
said  about  the  proceedings  of  the  British  Legislature, 
which  were  so  exceedingly  contrary  to  the  facts. 

Mr.  Thos.  Brassey,  M.P.,  said  the  resources  of  the  Society 
could  never  be  more  fitly  employed  than  they  were  on 
the  present  occasion,  in  discussing  this  great  and  impor- 
tant subject  To  a  great  maritime  country  like  this, 
the  condition  of  our  mercantile  marine,  and  the  condition 
of  our  sailors,  was  of  the  most  vital  importance.  His 
attention  had  been  ^ven  to  the  best  mode  of  supplying 
the  mercantile  servioe  with  sailors.  It  had  been  very 
frequently  urged  that  there  has  been  a  sensible  deteriora- 
tion  in  the  profiBSBional  qualifications  and  in  the  moral 
conduct  of  our  seamen.  That  was  one  of  those  state- 
ments wldch  it  was  not  so  easy  to  establish  upon  any 
conolusivdydata.  Each  man  gave  his  own  impression ; 
eaoh  witnw  spoke  of  what  he  had  seen ;  but  it  was  ex- 


ceedingly difficult  to  bring  all  to   one  focus,  and  to 
arrive  at  a  conclusive  result    It  was,  however,  qoitc 
clear  that  the   recommendations  of  the  Royal  Oom- 
mission,  which  had  inquired  into  the  subject,  bo  far  ii 
theywent,  must  be  productive  of  good.    That,  foUowini 
the  recommendation  of  a  previous  Commission,  had  itid 
that  it  was  desirable  that  encouragement  should  be  givei 
by  the  State  to  ships  established  for  the  tndning  of  boyi 
for  the  merchant  service.     He  thought  the  00DtribQ< 
tions  of  the  State  should  be  given  upon  oertaiuooaditioDi 
with  regard  to  service  in  the  naval  reserve,  and  if  it  wen 
the  disposition  of  ship-owners  to  make  a  contribution  foi 
such  a  purpose,  and  they  were  willing  to  employ  th< 
State  to  administer  those  contributions  to  the  bat  ad' 
vantage,  he  was  convinced  that  the  expenditure  wooU 
be  productive  of  much  good.    They  were  ooofltuitl) 
renunded  by  ship-owners  of  the  difficulty  of  proconn; 
competent  crews  for  their  ships,  but  he  hoped  and  b«< 
lieved  that  the  adoption  of  the  suggestions  of  the  Coin< 
mission  would  absolutely  meet  the  difficulty.    Thejdi^ 
not  hear  so  much  on  another  very  vital  point,  nimelf 
the   professional    status,    qualification,    and   podtioi 
generally  of  the  officers  of  the  merchant  servioe.    Hi 
was  glad  that  Captain  Toynbee,  one  of  the  bri^t«S 
ornaments  of  the  profession,  had  thought  it  right  to  msb 
some  allusion  to  the  subject    The  beet  guarantee  y» 
sible  for  the  safety  of  life  at  sea  would  be  the  exordie 
freely  and   without  restraint,  on  the  part  of  ofBcen 
in  the  merchant  service,  of  their  own  jndLgment  in  than 
matters.      The  captain,    of    all    others,    was    sard} 
the     person     best    qualified    to     form    an    opinian 
as   to    the   condition   in  which   his    ship   was,  witt 
reference  to  the  state  of  the  hull,  and  so  forth,  and  alio 
as  to  the  limit  to  which  the  vessel  should  be  loaded; 
and  if  the  officers  of  the  merchant  servioe  were  aUs  and 
disposed  to  g^ve  the  same  independent  advice  to  tiM 
owners  of  merchant  ships  on  these  subjecti,  which  s 
barrister  gave  to  his  cbent  when  consulted  on  som^ 
case  of  law,  then  a  very  large  amount  of  that  Ism  of 
life  and  property,  which  they  all  so  much  dq>lored, 
would  be  saved.    But  the  problem  was  an  exoeadinglT 
difficult  one  no  doubt    The  supply  of  officers  exceeded 
the  demand,  and  the  tendency  of  such  a  state  of  thingi 
was  to  depreciate  the  value  of  the  article  supplied.   Ha 
did  not  wish  to  see  any  artificial  means  adopted  iot 
limiting  that  supply,  but  he  did  wish  to  see  the  inde- 
pendence of  the  officers  of  the  merchant  service  secured. 
Nothing  gave  a  man  such  a  sense  of  independence  ai  a 
high  education,  and  it  might  be  prudent  in  the  intensit 
oflife  at  sea,  to  raise  the  standard  of  examinationi  far 
the  appointment  of  masters,  at  least  to  the  hi^er  com^ 
man(&,  such  as  those  of  passeng^  ships  on  the  great 
ocean-going  lines.    Another  point  which  ought  not  to 
be  forgotten  was,  how  was  the  master  to  be  protected 
who  made  unpalatable  representations  to  owners  who 
would  not  be  prepared  to  receive  them  from  the  cos- 
sequences  which  were  likely  to  follow.    Some  kind  d 
mutual  protection  society  suggested  itself.     But  such 
an  idea  demanded  careful  consideration,  and  needed  to 
be  elaborated  prudently  and  wisely,  on  the  one  hand, 
to  promote  independence,  and  so  as  not  to  promote  diF 
loyalty  on  the  ottier. 

Mr.  Donald  Cnrrie  said : — ^It  is  of  the  utmost  im* 
portance,  in  debating  the  questions  raised  by  the 
honourable  member  for  Gravesend,  that  we  understand 
the  facts  involved  in  the  discussion.  The  hononrabte 
member  has  no  doubt  a  good  object  in  view.  He 
appears  to  be  soUcitous  for  the  welfare  of  the  saflor,  bat 
I  venture  to  think  that  he  is  not  judicious  in  his  pro- 
posed measures  for  their  relief,  or  in  his  mode  of  desJisg 
with  ship-owners.  There  is  throughout  the  paper  a 
vagueness  of  statement  and  exaggeration  of  hdt  whwh 
might  have  been  dispensed  with.  First,  as  regirdi 
sailors.  Is  it  just  in  the  honourable  member  to  say  that 
our  sailors  are  worse  off  than  the  denizens  of  our  pnsoo^ 
that  they  are  badly  fed  and  housed,  ill-used,  and  in- 
adequately paid  P    It  is  true  that  in  small  yeiseli,  soch 


m  tlis  oou^ng  trad^,  thero  m  limited 
a  ^Qod  deal  of  hurd  vtofk.  It  i»  not 
hifto  liirgo  ve«3<2|j|  for  Uie  coasting-  trade. 
th#  ligooiimble  meiiiber  like  tbe  cArryiCL^ 
peel  to  porfc  along  the  coast  tnuii!«rred  to 
if  «V  ^h^  Ibsn  woald  be  thia  excellent 
M  MTT  tad  the  metcai&tik  mririno  ':  One 
■Joai  deoiaQts  in  tbe  prcsont  di^icti^aion  k 
with  whicii  ftotnL*  speakers  pUy  into  tho 
Imul  tiAirying*  interQ^t  of  thia  [country, 
rnftraodatvon  bs  limiteili  is  it  worse  than 
ibh  Ih©  honourable  mernbar  looks  back 
ly*  thirty  jexra  *go  F  Are  tho  eaiU 
!  of  to-daf  woTM  th&n  th&  sailing 
©f  thai  daj  ^  Or  is  the  fliiilor  worse  off 
Odtlier  ^hio^  makea  the  trip  in  two  dAys 
ttt  the  old  tim<aa,  when  on  boiird  the  small 
ihloil^  the  <?oftat  for  a  wock^  or  a  fort* 
Tho  honoumble  member  ia  ooacerned 
the  nilosT  bat  for  the  masiera  of  our 
iffii  that  iher«  i$  no  other  elasa  of  her 
linbk  to  be  deprived  of  earnicg  a 
inr'nTon  of  judgment.  I  cun  ansure  him 
rsil  mnjoiitr  of  onr  oountry men  are  li«ble 
lif*liho<id  ii  they  pfat  Tifith  thetr  jadf  meet* 
■  "b  naember  t£iid  US|  in  a  mery  stirring  part 
that  »t  preaent,  of  all  proprietors,  ahip* 
Twd  knowledge  of  their  pf  operty, 
witti  the  persons  who  are  engaged 
than  any  other  employers  of  labour  in 
Q«  told  us  '*  it  was  lUmost  incredible,  and 
an  mioocinnoii  ease,  fco  find  owners  who 
of  Ibte  msn  who  serra  on  hoftrd  of  their 
Vf  IiTod  in  Timbuctoo/-  Now,  is  it  ox.^ 
It  m  tbarsholder,  avy  in  a  atertm-Bhip  com- 
IRT**  hmve  eeen  one  of  the  company 'b 
i  a  person  holding  a  few  6ith(}  In  a  sailing 
'«  should  consider  it  unnecessary  to  go 
aaael  P  Let  ua  put  it  nBothef  way. 
__  th*l  tht  English  neopb  oj-e  fond  of 
tltiog9  whieh  they  do  not  aee,  The 
vf  Ib  acquainted  with  Central  America, 
Uiai  m»j  be  m»de  there,  ^apposing 
koDDtnnble  member's  remark  respeeting 
'm*^*'  8lr«iigief  and  almost  int^redible  as 
it  ia  hj*  no  ranans  an  unoommon  Ciise  tf> 
i^  luive  nsTOT  seen  the  pln^«e  where 
ilriBOiief*  and  who  know  no  morf*  of  Iha 
Ikaa  If  they  Imd  in  T  i  mbuct  oo ! '  *  Ii  ert^ 
•  orisl-^tiMl  tcadta  UuU>n  and  the  seiimDn . 
01  tha  IhiIm  mka.  oft  ibet?  meeiinir  in 
Iher  da(y,  pmpoaed  to  supfiott  the  sailors 
paint  of  tJaw,  As  thawwege  about 
iflta  f^teaentcd  by  thatpd^^patit  in 
tliey  deaiia  to  have  another  200,000 
suaman^  and  then  secure  ionr- 
W  vote  the  generHl  ftinds,  with  the 
\  tba  great  majority  of  ih^  g^^f tiling  men 
call   your  attention  to  the  saHous  enl 


\  in  the  power  thrown  into  the  hands 
to  ttop  at  any  m^jinent  the  dispatch  of 
Bllt^  foithar,  if  this  power  were  serured 
,  Eharci'  wouM  b"  a  furthf't  develop- 
ag  prooess  which  m^rks  the  trndes 
I  matt  ia  entitled  to  aa  high  wdg^ea  us 
I  ^  ability  ;  one  of  the  gn-ni  tpjit 
m  of    trtides    nniooB.      And, 
d*=*if«   t^  w^nTP.  as  it   pro- 

■     GXtM]BiOtl 

th*  •  plicrable  tt> 

al  for  nil  owD^T  or  mattit  to  take  nn 

AU  thij  means  the  Limitatloii  of  the 

wlule  ship-own*  n.  Use  country,  and 

r  osit  that  we  ore  itbort  of  liien,    A 

Mtd  aha  tit  AppTtnl  let's.      L^t  ciie 

•Uli»ti.  «  rtioul  IL^.     In  ISJd^  15}TU4 


apprentices  were  enrolled,  and  there  were  7,il2Gficioella^ 
tions,  dcNitha^and  expiriitiqns»  In  Uie  year  ol  the  aboli- 
tion of  the  Navigation  X-aws,  vh.,  1S40,  thore  were  9,6#1l> 
apprenticea  enrolled,  ejid  there  were  10,640  canceUationa^ 
deaths^  and  expirations.  In  1873  there  were  only  4,04o 
apprentices  enrolled,  while  there  were  4,769  caneellationa, 
deaths,  and  expirations.  It  is  not  difficnJt  bo  see  that  t^ 
fulling  off  in  the  enrolment  of  ^ipp^entices  from  10,640 
in  184;),  to  4,045  in  186^,  explains  the  diminished  supply 
of  British  seamen.  But  let  it  be  tememb^red  also  that 
In  the  last  few  years  California  and  Australia  hava 
attracted  to  the  gold  mines  a  rery  large  number  of  oitr 
seamen.  They  often  forsook  their  diipa  in  a  body  cm 
arrival.  The  wages  of  seamen  haye  inoreased  notably 
in  the  last  few  years.  In  the  year  1848  tli©  wages  of 
seamen  to  India  and  AustraliA  were  40s,  a  month ,  in 
1857,  oOs,  a  month ;  in  1872,  60s.  a  month;  and  in  1873, 
the  wages  were  6oa.  a  month  for  sailing  sbipsi,  ami  70a. 
«  month  for  ateamera.  The  honourable  member  stated  that 
foreign  seamen ^ar»  to  be  bad  comparatiTely  chestp,  b«it 
the  truth  is  foreipMM  «««  paid  in  our  stmmcrs  nnd  sriiU 
in g:  ships  the  saaia  wages  aa  their  British  companions. 
In  comparing  the  number  of  British  and  foreij^  He»irnen 
buriring  in  vesRsla  registered  In  the  United  Kingdom^  I 
Bod  the  following: — In  the  year  1852  there  were 
153)8G^  British  seamen  employed,  and  6,700  foreigners. 
In  1862  the  number  of  Enfliih  sailors  employed 
had  only  increased  hy  4^0 OO^  that  is  there  were 
then  employed  l5ri7G7  (and  of  course  looking 
to  the  increase  of  the  tonnage  more  aailor^  were 
necessary),  and  that  year  there  were  16,006  forcignera. 
NothwiUistandiDg  the  enormoos  increase  in  our  tonniiga 
in  1872  compared  with  1H52  there  were  only  30,00^ 
more  British  a^am«n  engaged,  for  in  1872  we  had  183,129 
Britiah  aeamen,  and  20.;>91  foreigners,  Second ^  na  re- 
gards ships.  The  honourable  member  spoke  in  exciting 
terms  of  the  risk  run  by  sailors  and  the  public  in  the  new 
atyle  of  vesaels,  so  eitcesaiyely  long^  or  at  least  so  mueh 
longer  than  they  used  to  be.  Tha  honourable  member 
was  not  able  to  lay  down  any  rx^fnA  for  onr  guidance,  or 
*?Yen  to  mske  any  Hnfrjjeationa  reepeeting  the  construe- 
Lion  of  ships.  The  honourablo  member  hss  laid  down  a 
generrd  rule,  and  I  deaire  to  examine  it.  It  is  this.  We 
should  build  something  eafe,  he  says,  in  the  way  they  did 
Mi  years  ajfa.  Tho  honourable  member  told  ns  that  30 
ycurstigoship  wereabout  four  times  their  boatn.  This  he 
evidf^ntly  thinks  is  a  1:>etter  style  of  ship  than  eight  or  ten 
times  her  beam,  for  ho  had  a  model  in  his  hands,  and 
showed  ycnt  thnt  mod<^l  first  in  its  entirety,  and  then  cut 
in  two.  It  was  very  amusing  to  so©  the  honourable  m^m- 
bet  followed  by  a  supporter  who  drew  our  attention  to 
(hflr  time  of  the  flood,  and  praised  Noah's  judgment  in 
building  a  Teaael  six  times  her  beam.  Biit  he  did  not 
allude  to  the  fact  that  tbo  Ark  was  meent  for  standing 
at  ill,  and  not  for  going  ahead :  that  she  had  no  mastSf  sails^ 
pziddle,  or  ecrcWn,  in  fact  that  she  was  an  exoellent,  caiia- 
cioua  floating  warehouse  for  the  accommodation  of  linng 
creatures.  Th*  honourable  member's  friend  referred  to 
the  Ark  in  its  bearing  on  the  navigation  of  the  present 
time,  and  be  told  us  the  story  of  his  juvenile  days,  and  of 
his  riper  ejcperienee,  when  he  planned  and  ultimately 
eonatmcted  a  vessel  like  Noah*fl,  only  six  limes  her  beanr, 
and  a  most  excellent  vessel .  Now,  the  point  of  intareafc 
for  mots  this,  and  yon  will  no  doubt  see  it— Is  it  surpris* 
ing  thtit  ship-owners  and  ship-bmldefS  should  differ  in 
opinion  as  to  the  die,  dimensions,  and  constraetioii  ef 
ships,  wht.'n  tho  hononrable  member  and  his  supporler 
difffT  *-»  Tnst^fiwtly  as  to  be  50  per  cent,  asdnier  ?  Tha 
hoD'>  c  takes  ns  back  3d  ym«  ago,  aod 

^ l>e  I  i  the  beam,  while  hia  Mfporber  t^fem 

ti>  1 1  . .  >cd|  and  proves  his  ealenlationa  to  be 

i-.ijsT'-  '  ^?n  experiencev  tiiat  tax  iitntm  tho  beam  la 

bett' !  ir  times*    Am  I  not  at  liberty  to  ask,  that 

if  tht)  onu  f^ijutleman  snppofting  tho  other  increases 
his  friend's  ngur*^*  by  50  per  oeut,,  I  may  go^Q  per  cent, 
further^  eonsideriog  that  there  wta  no  iroa  uaed  in 
buch  constmctionja  m  the  tim«  ol  Nosh,  nor  yet  to  m 
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I  gififtt  fitent  30  yoara  i^  ?    It  motM  liave  beoo  difficult 
1 5i  ttfi  time  of  the  flood,  or  eT«E  30  yeaw  ago,  for  thoBO 
f  gentlemen  to  have  i£tad«  the  Menai -bridge  out  of  talks 
of   timber.      The  tnith    ia,  that   now-a*dajj  we   can 
make    an    iron    vftsael    of    any    ati^ngth    we    please, 
and    it    is    not    of   much    importance  what  the   pro- 
portion of  length   to  beam  ia^  provided  w©  give  the 
Simper  depth  and  the  proper  arrangement  of  material, 
ut  let  na  look  raor©  into  the  quettion  of  the  style  of 
&hip  thirty  y<«ir»  ago.    Am  I  not  right  in  stating  that 
tha  vaafteli  which  corned  the  maila  between  England 
and  Notth  ftsd  South  Aiiieiica,^thijrty  to  forty  year*  ago, 
r  -woro  the  old 
I  Kjawofthy 
to-day,  aa  ... 

that  *' coffins*"  wer^  flrat  introdui^ed  to  public  notice, 
and  Ihei^    veas<j3js    were  &o    named   because,   a*   they 
W€T©    ihortt    deep-waitted    veeaelfl,    with    high    poops 
and   fore(»at!e«,   and   heavily    rigged^  they   were  not 
iafe.      The  honourahle    member    agsnted    ua   that    it 
I  waa  the   ayatem  of  tonnnp^a  measurement  which  was 
at  the  root  of  the  ovil  in  the  production  of  unsea- 
worthy  ships.    I  beg  to  differ  with  him  on  this.     Juat 
at  with  reference  to  hia  quotation  from  the  MomUur 
d«  ia  Hotttj  and  to  M.  de  Lessep*!  letter,  referrod  to 
at  the  last  meeting,  there  is  no  wonder  that  the  Suez 
Canal  Company  wanted  the  meaBuroment  upon  the  groia 
tonnage  matead  of  the  net  tonnage,  sedng  it  would  pay 
more  duoe.    But  th<*ir  desire  to  have  more  dueB  does  not 
prove  that  steom ships  are  too  highly  favoured  in  having 
iin  allowance  for  the  propelling  power,  or  that  EngHsh 
legislation  should  be  fitted  to  suit  the  interests  of  the 
^uea  Canal  Company.     One  other  error  the  honourable 
I  memhef  made.    He  satd  that  under  this  tonnage  law  th  e 
|€imard  aieamers  were  ublo  to  fitow  cargo  whero  they 
^  earned  passengers ;    but    he  ought    to    have    known 
that   the   ciibbs   in   the  Cunard  Company's  stcamere^ 
like  other  steamers'  cabins,  lire  included   in  Iho  grosa 
tonnagft,  and  pay  dues  whether  they  are  filled  with  paa 
sengBTB  or  wiUi  cargo.     The  serious  statement  made  by 
thft  honoursihle  member  respecting  the  dfH?ltne  and  fall  of 
British  shipping,  is  bcfwever,,  the  one  which  has  most 
oston  J  abed  me.  O  ti  th  r  s  point  h  o  spoko  as  (olio  w& :  — '  *  Since 
the  repeal  of  the  Navigation  Laws  in  1849,  just  a  quarter 
of  a  century  ago,  the  marine  carrying  trade  of  our  com* 
Lmeroe  has  gradually  boen  melting  mwAy  from  our  Eag 
p«nd  Mling  into  the  hands  of  other  nation^/'     And  tht? 
honourahle  member  added,  *^  At  the  present  moment  a 
very  large  proportion  of  our  own  commerce  la  carried  in 
for^gn  bottoms,"     I  ask  you  to   look  into  tbeae  two 
kliiftteiDonts  with  me.     I  do  not  wish  to  discun  with  the 
rikonourahle  member  the  questjons  involved  in  the  abro- 
^tion  of  tho    Navigation   Lawa.      Somewhere  abont 
thirty  yaara  ago,  there  were  only  four  steamers  running 
I  nn  the  Atlantic*     The  whole  communication   between 
I  America  and  Europe  was  conducted  by  the  Canard  line. 
*■  There  were  thon  on  tho  Atlantic  the  four  steamers  of 
that  company  :  and  these  vessels  had  taken  the  place  of 
the  gun- brigs  already  referred  to.  The  total  capacity  for 
cargo  which  these  steamers  had  was  eighty  tons  each, 
and  the  whole  amount  of  apace  avaHahle  in  the  steamers 
upon  the  Atlantic  at  that  time  was  somewhere  about 
eighty   tons  a  month.      The    whole   of   the  carrying 
trade    between    Europe    and     AmericJi    was    then    in 
-the    hands   of    the   Americans.      llieir    fast    sailing 
packet  ships   carried    the    paaaeng«Mrs    and   the  gooda. 
J&ut  what  is  the  pomtion  at  the  present  day  F    There 
are  now  despatched  Irom  the  port  of  liverpool  ©very 
f  -month,  equal  to  100,000  tons  of  cargo.    Comptire  this 
l^wiih  the  M  tons  of  about  thirty  yeara  ago^  and  say 
'  ^who  has  the  carrying    trade    between   America    end 
Europe  f    lias  it  dwindled  away  from  English  control  F 
It  is  entirely  in  English  handa,  and  1  know  of  only  one 
I  American  line  of  steameri   mnning  between  the  old 
I  world  and  the  new»    The  American  packet  eliips  have 
in  a  groat  meaaure  disappeared,  and  I  ask  yon,  in  so  iar 
aa  concerns  tho  trade  between  America  and  Europe,  h  s 


the  British  carrying  trade  melted  away  fiom  oar  | 
The  trade    between    India    and  Eoglond  bdoti 
abolition  of  the  Navigation  Laws  in  1H3,  wut 
altogether  in  the  handa  of  the  Engliflh  sbipa*    Bj 
abrogation   of   the  Navigation    Laws  taken  away  I 
advantage  from  the  British  flag?     Or  aoi  1  rwj 
stating  that  whether  round  the  Ckp^i  0r  tb^mp 
Suez  Canal,  by  far  the  greaber  port  of  tlw  earryitig I 
is  in   British   bottoms  ?     Is  there  an    Amsriaa  i 
running  now  between  England  and  India  'f  Do  i 
or   French   ships   bring   Indian  produce  to  ^ 
Ami  right  in  stating  that  three- fourths  of  1 
steam  shipping  passing  through  the  Suez  Canal  i 
the  British  flag  'r    The  honourable  member  may  I 
be  reminded  that  in  the  y^or  i8->0,  EngUah  ftWp 
were  awakened    to  a    sense  of  their    potitioftl 
remarkable  passage    mode    by  the  Amerutta  4 
Orieiit^i,  which  brought  teas  from  China  In  III 
I  well  recollect  that  Ihia  type  of  veasal,  built «' 
wood,    and    rapid    sailings    intended    to    lart 
yeara,  and  to  make  her  value  more  than  onco  1 
that  time,  waa  constructed  for  the  very  prefltablaj 
t>et ween  New  York  and  Califomiat  ahl^  thenc«r 
aeroas  to  China  and  ofibonish  the  owners  of  oof  j 
clippers  trading  to   England.     It  was  then  J  ^ 
'*the  glory  of  England  had  departed.'*    Bati 
few  years  there  was   not  a  single  American  dip 
in  th©  China  trade,  and  to-day  it  is  a  thing  m 
to  aee  the  stara  and  the  stripea  engaged  ia^  ' 
carrjnng  to  this  country.    In  what  trade  do  :' 
gain  any    advantage   over    ua  ?      In  what 
the    commerce    been    melting    away    from  o 
With  your  permission  I  will  give  you  the 
which  will  certainly  strike  yon  with  mirpriiap 
go  hack  thirty  years  i^o,  the  time  referred  to  1 
hooonrable  member,     XoWj  in  the  year  I3#t  f  *' 
tons  of  British  shipping  were  cnt«^  and  d 
the  United  Kingdom,  compared  with  2, 2R  1,674  \ 
foreign  shipping.     In  1 353,  slinrtly  aft«r  the  a^ 
of  the  Navigation  Laws,  British  shipping  had  in 
to  9tOG4,70o  tons,  bnt  the  foreign  shipping  hsdia 
to  the  large  proportion  of  6,316^466  tona.     In  H7i 
ever,  where  was  the  British  ihippin|^  'r   It  had  in 
2^,7 1 4, 2  76  tons,  while  foreign  shipping  had  only  in 
to  1 1^440,016.    Now,  if  you  take  into  account  li»il 
tion  in  the  system  of  measurement  of  the  f 
British  shipping  since  1&54,  compared  withp 
you  will  find  that  tho  diference  in  favonr  ( 
shipping  is  much  greater  than  it  appeera  by  tb*  i 
which  i  have  quoted,  seeing  that  until  I8til«~ 
nage  was  measured  partly  by  old  and  poit* 
meaaurement,  while  for  the  year  1$39  and  ! 
years  it  is  all  new  measurement.      If  yoii  will  1 
steam    tonnogo    entered    and    cleared  in    the  Uw 
Kingdom  &om  1848  to  137:2,  yon  will  find  Ihat  is 
thtire  were  lj340,lol  tons  of  British  steam  ship  * 
267/221*  tons  of  foreign  ateom  shipping,  while  in  I 
were  17,410,029  tons  of  British  steam  shippings 
it,OO3,703  tons  of  foreign  steam  shipping.    Th 
remark  applies  here  to  our  tonnage  as  regards  c 
new  measurement,  and  X  do  not  inoliade  transpottil 
troops  and   Government  Btorps  in  thia  return, 
aggregate  tonnage  of  tho  merchant  nav^y  of  Bujgfli 
the  United  States,  and  France  from  1840  until  ihis  ^ 
la  ns   follows:— In     1840,    British    ahipptng  kUlfi 
tons,  American  899,7Go  tons  (but  not  including  Uktf' 
river  stoftmers),  and  France  662,600  tons ;  whDe  i"  " 
the  British  tonnage  amoimted  to  7,2111,^2^  toman 
new  measurement  referred  to, while  tho  rnitodJS«i 
1,4 10.648  tons,  and  France  1»077,6U  tons.  ItiiV 
remarkable  to  trace  tho  development  of  the  steam  M 
of  ibis  country  comp^ed  with  oth^  (^untri^^    la  ^ 
there  belonged  to  the  British  mercantile  marim*  Wi 
tons  of  steam  shipping,  to  the  United  Stotoa  2,7"* 
and  to  France  9,693  tons.     In  1872  Brtlain  had  I 
tons  of  atejim  shipping,  the  United  Statu!  I77,C^ 
and  France  177^462  tons,    llie  prepcad**rancfl  i" 
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« '"'l    be    sniKsli    greater,   us    I    have  ] 

ii9   oompaiiioii    of    tocvniigf*    were 

portant  oompftritoTi  I  wUh  to  nmke, 

iueelion  admnced  by  the  bonomnablo 

.  J  tli&t  wo  were  better  off  id  the 

fit  In  other  wordt,  k^ia  the  mej^AO* 

.Tay,  leaving  other  tiags  to  carry 

t  Lke  thn  lidnibor  ol  piis&fiag&r  ahipa 

I  mted  Kingdom,  aay  from   1853   io  \ 

xiget  Acta  of  ia5^/l855^  and  1863, 

■h  from  foreiffQ  sbipa,     la  18^53,  321  | 

if  a  tonnage  of  354,140  ton^,  while  ; 

'.d,  of  ft  m^ch  greater  tonoagf*,  riz.,  | 

horn  Tenels  there  were  carried  bj  ' 

'  pftHengerH^  while  the  foreign  ahif» 

^^itgQti,     Qompa&  this  iK^ith  1873i 

iii«Miig  awey  or  not      In   1873 

iim    left    Engbnd,    of    1.219,783    tons, 

-'*l,7tT   paiiengerB,    whila    th<?re    wore , 

ahipa     of    a    toTmage    ot     12,65^ 

v4ueiigeTe.      I  uk  you  whether  we 

^  .*«  -y  in  the  c%nying  of  passengers  from 

,  iftrj  iifh>  tbtr  those  who  leave  our  shorei  ira 

I  *o  b'^ttur  protection  under  the  Britteh  fl*gj  frnd 

»  «f  their  i  otintrymen,  than  left  to  take  their 

f  l»diit»nt  parta  uider  a  foreign  flag  ?    Xliere  ia 

f  tUlfOlar  eompKrison  to  he   made  if  yod   wiU 

if^  following  Btatemeat  of  the  Uvea  imperilled, 

^t  toit,  on  Wifi  coMt  of  the  UoitaJ   Kingdom 

1873,   whieh  prove*   that   there  ia   great 

i  of  ihA  £ijcta,  BO  far  aa  the  same  can  he 

that    in     18o6     there     were     2JR4 

2,213    iavedf    and    o2\    loat;    while 

^  jears  nit<irwarda,  with  a  tonnage  increased 

^UUO  ton^,  there  wi^ro  5,224  Hires  impenllod, 

1  5^0l<>st;   in  fact,  there  were  only  69 

in   1872   than  in  1856|   although  thu 

I  largely  increased.     In   ISoG,   10,970,129 

ih.   shipping  were   entered   and   cleared 

I  iungJotn.  while  in  1372  the  number  had 

"714,270  iDnB,  not  inpluding  the  difference 

It      So     mnch    for    Britkh     shipping 

from    OUT    flo^.      It    ia    a    matter   of 

L  to  Eogliahmen  that  the  p<!<rilii  of  the  Be& 

Ifl^dci&d  4s  much  as  poaetble,  but  what  am  1 

f  honrmmble  gentleman  when  he  eaya  :^ 

red  10  Bisign  to  the  unsafe  and  unhandy 

7^ now  fmhappily  iO  prevalent,  almost  with- 

L  the  deplorable  Qgam  of  fbundering  with 

I  Bcnr  beoy  min  g  more  and  more  falniliar. '  *    I 

Mivt  that  there  is  no  foandation  for  the 

llw  iron  ihipa  built  now  are  not  groater  in 

brtidth    than    the   &vourite  type  of   ihip 

Ij  tbu    honourable    member's    aupp<)rier 

rly  iipptoftching  Noah's  Ark.      The  great 

fif Eiu;t^h  KiUing  shipa  afe  tlx  or  ^vtm  times 

Tliii  honourable  member's  remarks  may 

to  ill  J  ply  ^'  steam  Era,  but  surely  he  remem^ 

Uuj  ai  number  of  lives  have  been  lost  in  sail- 

iweveTj  taJte  staamers;  then  I  have 

i-'  T^tst  majority  of  steam  ships  have 

'OS  seven  to  eight  timea  their 

he  cannot  point  oqt  any  large 

fvi  ivwiig  Qs  stcntners  owing  to  thtiir  great  length. 

1&«d  myself  to  th^  pApor  of  the  honourable 

Itlmsol  Ihtraght  it  inoperto  enter  upon  the 

[loa4  lina  ot  ckAnfication,  and  I  preier  to 

'*»p—ioii>to  oondd^ration  in  another  way 

km%  teeing  that  the  ship-ownerB  have 

I  tiho  Bill  of  the  Governmi^nt  and  expect 

I  tht  proposed   Bill  of  the  honourable 

rlMoliy,  ftnd  they  will  have  to  judge  how  they 

ili€w«a^  those  two,  and  what  to  approve  oif 

t  tl«a|]tg  sud  he  must  differ  &t»m  many  of 

^»  fi  Otytftiii  Toynbeci  especially  as  regards 

lad  proviBioM»     He  said^  without 


hefiitatioi),  haviog  some  knowledge  of  agrtculturat  aa 
well  as  seamen's  wages^  that  eailona  as  a  elaaa  were  better 
paid  than  Inrm  ktiourera,  and  wore  paid  w^ll  in  com- 
parison to  other  cLisses.  At  the  same  time^  Captnin 
Toy n bee's  vfews  on  the  subject  of  religious  instruction 
were  most  adnaLrabla,  and  he  ahould  "lake  to  see  them 
carried  ouL  lie  wished  llr»  Carrie  had  gocsi  farther  in 
hid  obaeriditLOntt  on  the  question  of  manning  th^ 
mercantile  mivy.  How  could  you  expect  them  to  be 
$eamen  if  they  did  not  learn  their  business  f  He  thought, 
therefore,  that  the  ceirryiDg  of  apprentices  ahould  be 
compulsory^  even  in  the  interest  of  the  ownerii  them^ 
solres.  During  the  last  two  j'cars,  if  Eogland  had  been 
involved  in  a  war,  parti r^ularly  with  a  maritime  power, 
he  felt  sure  thero  would  have  been  great  difficulty  in 
manning  the  Royal  navy,  acid  as  England  was  an  island, 
dependent  upon  hc'r  navy  for  protectiont  if  the  men 
wero  not  alwaj^ti  forthcoming,  her  soil  might  not  be  safe 
from  iuvanion.  Everything  shoald  be  done,  therefore^ 
to  bring  forward  a  moss  of  seamen  who  knew  their 
business ;  and  the  admirable  instittitiona  mentioned 
hj  the  member  for  Hai tings  formed  cxciillent 
nurseries  for  sailonr,  but  they  were  not  sulEcicutT  and 
therefore  he  advocated  the  apprentice  syfitem.  Without 
going  into  flgures,  he  believed  there  was  now  about  one 
apprentice  to  every  5(J  aeamc^n,  wbtjreaa  a  few  years  ago 
there  waa  one  to  about  10,  and  iu  the  Royal  Navy  thero 
was  a  boy  to  ev^ery  six  men.  He  could  not  agre*  with 
all  that  had  been  said  by  Capt.  Pim»  for  be  did  not 
believe  the  state  of  the  mercantile  navy  was  as  bad  aa 
ha  had  represented.  He  would  suggest  that  much 
might  be  done  for  the  comfort  and  improvement  of 
sailors,  and  he  did  not  think  legialation  was  neceaiary 
in  this  direction »  It  might,  perhaps,  be  well  to  ini»ist  on 
a  medical  examination  of  all  the  men  bt^fore  starting  on 
a  voyage^  so  that  thoae  u'ho  were  nu6t  for  duty  should 
not  be  allowed  to  afiil,  because  the  only  consequeoce  wai 
that  on  getting  to  sea  such  mon  fell  out,  and  the  other 
sailors  had  to  do  their  duty.  He  believed  that  many 
wrecks  were  tinccahlc  to  this  cause  alone.  Then^  when 
you  had  good  men  on  hoard,  everything  should  be 
done  ty  encourage  amongst  them  a  taste  lor  loading,  by 
establi ailing  a  Uttlt^  library  ;  and,  if  possible,  he  should 
like  to  &Be  more  ^hips  ^iled  on  tomperance  principles. 
Give  the  men  a  little  extra  allowance  in  the  shape  of 
coffee,  sugaTj  ^c,  with  aome  other  advantages,  and  you 
would  have  better  sailors,  no  risk  of  accident  from 
drunkonaeas,  and  a  very  good  moral  effect  on  the  captain 
and  oQicers,  These  things  would  tend  to  niise  the  tone 
of  the  sailor ;  they  would  then  make  better  voyages, 
there  would  be  fewer  accidents,  and  a  nti clous  would  be 
formed  for  the  manning  of  the  na\'y  in  time  of  need^ 
If  these  thing!  wato  done^  and  the  religious  waate  of 
the  sailor  were  attended  to,  he  did  not  think  much 
legislation  would  he  nefjesaarj%  and  he  was  not  in  favour 
of  too  many  Acta  of  Parliament. 

Mr.  Tonng  (of  Lloyds),  as  representing  the  undei^ 
writers^  s^iid  the  und<*rwriter  wvia  a  man  who  had  been 
very  mnoh  abused  in  Farliamont  and  out  of  Parliament, 
as  if  he  was  at  the  root  and  bottom  of  dl  the 
mischief.  Marine  insurance  was  to  some  extent  the 
caofle  of  disaatdrf  no  doubt,  and  if  every  man  was  his 
own  underwriter  he  would  take  care  of  his  ships  \  but 
that  it  was  the  root  of  the  whole  evil  was  as  absurd  na 
saying  that  banking  was  at  the  root  of  all  the  ovik  in 
the  commercial  worlds  and  if  they  were  going  to  stop 
banking  simply  because  men  lost  money,  it  would  only 
lead  to  the  extinction  of  credit,  and  do  no  good.  At  to 
the  limitations  of  marine  Lnsurance  whidi  had  been 
suggeated,  they  had  been  tried  abroad  and  signally  foiled* 
Th*3y  had  also  boen  tried  at  home,  for  there  were  certain 
limitations  which  were,  however,  systematica^  eradedg 
and  abroad,  wherever  the  limitation  was,  the  msuranoa 
was  sent  elsewhere.  At  the  aame  time  underwritara 
were  the  police  of  the  seost  and  practically  they  pre* 
vented  much  of  the  loss  which  all  deplored.  Th 
moTe  legklation   there   waA   the   better   it   vfti   t 
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the  nndar writer,  bemnie  the  ]G«a  would  \m  len,  and  nlti- 
mately  be  9Tippo«ed  it  would  become  sp  liicr»tiT«  a 
b^asmew  that  the^  would  not  bo  able  to  keep  people  out 
of  it.  They  knew  perfectly  well  who  were  the  had 
Bhip^wnera,  and  they  ptit  n  fine  upon  thetn^  and  aome^ 
timea  they  oatracLsed  thetn.  lie  ttould  ndduce  eeoree  uf 
joliaea  "  Warranted  not  to  be  ahlppcKl  in  Blank  tind 
filaiik'i  TewelB,"  or  **m  Bknk  and  Blank  Company's 
(limited)  veMcli.^-^bundreda  he  might  eay.  They 
know  thtm.  They  took  CiOd  ei  them*  Jlad  they  were 
perfectly  ablo  to  look  after  thoM  mfln.  He  agroed  with  the 
noncmrahle  member  for  GraTeoend  in  aome  remarks  he 
had  made  aa  to  the  abaolute  neceasltj— he  might  lay, 
mth  reference  to  the  whole  criminal  procednre  of  the 
ooontry — for  the  institution  of  a  public  ptose tutor.  In 
every  other  civilised  country  they  had  one.  As  for  the 
exteniion  of  Lord  CampbeU's  Act,  it  would  do  no  more 
inju^  to  the  ship'O^ner  than  to  tho  cab- owner  or  the 
common  carrier.  He  would  extend  it,  but  with  such 
festrictionB  as  would  prevent  ite  improper  \ise.  The  great 
misfortune  in  regard  to  the  matter^  in  his  opinion,  w&a^ 
that  they  weio  all  crying  out  for  legislation.  If  they 
were  in  any  way  touched  In  their  pocket  or  limb,  they 
cried  to  GbTemmcnt  or  some  Hereuleap  whether  Ad- 
derley  or  Forster,  to  h&Ip  them,  &nd  asked  for  an  Act 
of  rarliament  He  agreed  with  what  bad  been  aaid  by 
n  Ifs^rned  writer  on  the  oubject— Herbert  Spencer^ who 
nid  Hull  commerce  wia  self  "regulating  wid  eostom  bo- 
ODisei  kw.  G^mmerce  practi^y  created  r^uktiona, 
whieh^  In  coune  of  time,  bad  all  the  effect  of  cnstotn, 
afid,  in  fact,  they  became  pndieall^  law.  by  being  em- 
bodied in  deciaiona  of  Courts  of  Jnstioe.  That  was  bettcor 
than  legislation,  for  one  Act  waa  pOed  upon  another,  and 
there  was  one  Act  te  amend  another^  and  anotber  to 
repeal  that,  and  then  another  ri**enACting  or  Turying 
that,  till  thoy  were  in  auch  a  state  of  confnsion  through 
OTer-legisktion«  that  it  was  impoeaible  to  know  where 
^ley  v«vt.  la  ccmDlaetOfi,  wliik  ngreeuig  with  some  of 
Oi^uiL  Plsi*a  pR»«r«  there  was  much  in  It  bo  did  not 
■««  wi& ;  hxki  n«  thoof  ht  they  wcr^^  all  deeply  in- 
MM  to  him  fer  the  intereating  discussion  which  had 
«iiiu«d  upon  it  They  must  not,  however,  forget  the 
moln  queatiea  was  simply  tbia,  weve  they  to  go  on  with 
thia  kmlaticm  or  were  they  to  atop  f  He  did  not  agree 
vith  tha  hononimble  member  for  GraToaend  that  the 
Oomm«t)e  of  the  oountiy  was  £hdin^  away,  for  he  was 
oonitdent  it  waa  mordaaing,  and  if  it  waa  only  let 
ajone  it  would  go  on  increasiiig.  A  statesman  bad  aaid, 
**  I  toe  nothing  hut  progran,  and  I  hear  nothing  ^ut 
cant^**  and  he  echoed  nis  words  entiraly  and  completely, 
Ht*  tatidford  aaid :  ^  In  rinog  to  ttddnw  you,  and 
taka  part  in  this  important  dtaooMOB  on  tl»  Me  pap«r 
IMfy  iwad  by  the  hoaourabb  and  gpUinl  niamher  for 
QiawMPd,  I  have  to  thank  yoo  Jorthapitfilif^xoeMded 
mm  to  pot  forward  in  as  limited  a  ^laee  «•  pOMiblew 
m  §dw  nmarki  on  the  present  oonditioii  of  the  aeunen 
of  tha  mvfcanlile  marine  of  Ormt  Britain^  and  how  far 
immunity  of  diaaat**^  at  aaa  ia  inHuenoed  thereby. 
This  ia  a  aubiect  in  which  1 M  fitreall  bore  take  adoep 
latorM^  we  oooi  which  you  wiU  not  shnnk,  aa  yon  ate 
ho«Dd  to  noogniae  the  importauca  of  a  matter,  the 
mammmirf  of  which,  you  an  well  aware,  the  v^ery 
Tttohliy  aibd  mmtcMace  of  this  little  island  and  her 
Importoait  pjwBioiM  dapaadi*  Aa  lately  a  medical 
Gmm  <tf  nar  Mj^aifti'  a  tiaYy  as  well  aa  army, 
■tthatmally  holdtog^  tha  ap^poiutm^nt  of  Inspec- 
tot  Of  ioavtlB,  Iima*Tuic«,  ahipping,  ^c,  appointed 
^  hk  Ota^  the  Duka  of  RuUand,  under  the 
ftfiiwjw  Act  of  1$6«,  aa  well  aa  that  of  medical  auper- 
tmiaint  and  F.M.O.  of  Iha  Hoapltal  fhr  Bearaim  of  aU 
HtttoBi^Cacdlfl;  it  may  be  ptvcuiosd  I  haToaotta  practical 
toi&wledge  of  the  subject  thai  sow  occutMi  the  p<nbllc 
mind*  I  theiafixre  may  be  pardozwd  if  1  my  1  with  oo 
•tt^  coafidaDOi  submit  tha&  ^MA  I  hvn  to  »y  for 
yi»«r  fiiYtkUAbla  c«add«i»ljo&  And  I  deem  it  Om 
emtodooimaRior  allwiko  an  la  yo—wm  of  specml 
QQwMce  gai  any  poinlaand  ftcfei  mdbiag  this  inex- 


haustible question  to  state  that  knowledge  fsrtha 
of  the  community,  and  bo  strength  ctu  the  haadi 
now  eontemplaimg  legistatioo,  or  tho  itpp 
sanitary  condition  of  our  seamen,  and  moinl 
future  prestige  of  Great  Britout  02  a  morittinQ 
by  tbia  means  we  may.  I  hopo^  with  some 
conSdenoe,  anticipate  Uial  lagialatioti  will 
take  audi  a  Ibcm  that  wa  shall  ihortly  haw  a 
complete  Shippmg  Act^  meeting  with  the  v^si 
the  ahip^ownert  the  sailor,  and  the  commumtf, 
in  any  way  interfering  with  commercial  ipinl  ut  h 
£  am  well  aware  the  Mert^ant  Bhipping  Aoa 
Bill  of  1S67  was  brought  before  the  Kaase  mSmi 
manifold  disadvantages  at  the  kfit  hour  of  1^  " 
moreover,  the  " n: nresentatioTi  of  the  people"  1 
cedencd  of  and  well  nigh  annihilated  all  otbsr 
tive  proceeding:^  ;  but  naw,  after  the  Itte  sittiiii 
honourable  CommiMion  on  Mr.  Flimsoll'a  moticai, 
a  right  to  expect  something  more  concemv 
condition  of  our  seamen  than  perfnisaive 
desimble  oonaummationt  I  trust,  will  be  eli 
Session,  although  I  rsitret  to  say  thiit  I  Sf>i  uo 
te  the  subject  in  the  President  of  the  Board  of! 
meamire  ;  and  I  do  confefls,  with  aE  due  ddfe 
honourable  Commission  lately  aittiug  on  the 
the  mercantile  marine,  the  subject  of  the 
n ess  of  the  men  aeemsto  have  received  bet  i 
nition.   Very  full  and  oompLste  information  hi^i 
been  laid  be&re  the  Oommiasion  in  all  reipecti' 
one — which   I  mainl»in  is    pajamotmt--thc 
capability  of  the  men  Ibr  fuMUiojc  the  arduoui 
aca  life.  My  experience  at  sea  and  information 
the  Vftrioua  ports  I  have  visited  relativB  to  1 
tiou,  the   **  shipworthinees "  of  a  erew,  if  I 
the  words  of  the  hon.  and  gaUaut  member  for 
fully  equals  in  importanoe  the  seaworthinsH  of  lb 
itself;  for,  give  you  the  beat!  ▼easel  afloat,  wiQl 
provements,    &c,,    what   heoomea   of    her  ^"" 
safety  if  you  have  not  the  wherewith  to  guide 
England    has    made    such   gigantic   stn4ca   in 
mercct  her  interests  have  greatly  incteaaed,  bal 
tion  has  not  kept  pace  with  the  call  and  ra|i ' 
of  her  mercantile  marine  of  the  present  day, 
this  I,  in  a  great  measuFe^  attribute  the 
rate    conditioii   of  the  sailor   of  that   i 
pleased  te  see  the  ship-owners  come  forward  toi 
arena  of  discusiion  and  throw  down  Uw  |  ~ 
defence  of  their  rights  and  good  name,  with 
of  purpoaa  equallad  only  by  tha  manly  aad 
endeavours  of  Oantain  Fun  «kd  otheta  for  the  i  , 
tion  of  a  aaiTioe  txttt  waa  at  one  tuna  Eogtsad^ 
and  it  ia  aoana  nociaaiaij  for  ma  perhaps  tor 
who  enter  that  arena  that  the  atoined  banner 
and  party  feeling  ebould  ha  laid  aside,  that 
ahouM  jom  hand-^in-^hand  for  the  oommcn  veal 
moling  and  advocating  a  oauae  ao  impenliT^ 
saving  of  human  life  and  Taat  tnteesta.    The 
pallant  m.emb^  ibr  GmveaiDd  haa  divided 
mc  paper  into  two  sections^  that  tvlatiug  to 
and  that  to  the  ahipa.    It  ia  to  the  t&nnm 
am  deairoua  of  ormfining  my  obamratiouik 
1  leave  in  better  and  other  haode  than  mina  i 
prepared  te  say  thia,  that  1  AtUy  endoiae  the 
in  the  petition  relating  to  the  bertbi 
of  the  c^or,  and  1  dMm  it  fwawirtal  for  i 
the  crew  thi^  grtstor  cuhie  space  and  drier 
tioEL  should  be  afibrded  them,  a^tti  at  the 
pQitkm  of  a  ddp*a  caip^    Wa  have 
pleaaoze  of  hearing  aevetai  aUe  gcoitlamcD 
and  lenjKthily  «:£pre^  their  vjewa  on  tha  -^ 
oaper  hefor«  yon,  mam  aaagciaBy  may  I 
Morifieldt  Ur.  tkntt  E^idl,  the  hammy 
for  Hailiii^ga^  and  the  honimiibble  mamh'-f 
Aatffiai^  Oie  renatka of  the  latter  gcnr'- 
OB^  m^.hia   ititmiiiif  ia  not    in  act 

I  t^aaad.   fm    gafwlito   a  widcapnad 
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i  in  the  isteres^  of  tbi^  momeatar  j  ques- 
IforwQOd  ignowi  tti©  griey&iice  of  the  sailor. 
kHud  bow  «t  one  blow  he  has  attempted  to 
lililemrat  Mt  foitli  im  tli«  pap«r  bafore  you^ 
"tioD  of  sbip  and  men,  but  &mh  nttempt 
for  or  agniiut  it,  for  the  boijoiirf&me 
\  TmmH  aro  pertiiimt  only  to  the  know- 
I  he  ™  of  hk  own  fleet  of  yesaels 
i  if  th^  honourable  member's  atate- 
rWe  in  Nhilftaoo  sq4  foct^  then  must  I  con* 
ilum  m  bflDg  m  model  ab]pH>wner— one  of  thost^ 
I  (tj  Mr.  Seatt  BaaMll  observed  in  bia  able  aiid 
I fsfljirtsi  it  wnf  not  neceosary  to  legiBlflte,  on& 
iwham  EctgbiDd  maj  be  proud.  I  con^raiukte 
iisMe  member  on  having  euch  ships  and  such 

0  bsfvnot  a  grievance— and  the  men  on  baring 
;    but    thero    are    ahip-ownera    and 

M4m«a  and  seamen^  for  whom  it  Is 
fiftlffttiite*  Lf^^slution  of  auch  a  c^har suiter 
lire  clausfie,  mind  you)  will  at  once 
I  thu  old  flapremm^y  of  het  m^strchaiit 
an  end  to  the  wholesale  slaughter  of 
iy^  the  detnUa  of  which  appear  daily 
iHndiag  to  the  objection  taken  by  the 
\  b  the  admiaBioa  of  foreignera  into  the 
fbre^e  to  themselvosi  the  bononrable 
'  Enll  meationtf  the  8candmaTiana  as  the 
>  of  that  cd&aa  in  BntUh  ahips^  Now^ 
a  citef,  ajid  it  will  at  eoce  prove  to 
Eraited  is  that  honourable  gentleman's 
id  1  here  have  much  pleasure  in 
taittinony  to  tbe  pbysiqufj  and  moral 
ko«f  tbo  Norwegian,  8wedc?,  Fln^  and 
r  auton,  better  men,  more  able  men,  abip- 
l  not  hure ;  they  may  form  a  portion  of  a 
fwm  the  Baltic  trade,  and  fortunate  is 
r  who  can  get  ihem,  but  tny  experience 
de  ara  thoyHmltiMl,  No,  the  foreii^era, 
\  exeeptioQ  is  taken  by  our  own  men  are 
^Gf&oki,  Italians,  Portngugae,  Spaniarda, 
i  of  their  own  nation,  who  are  constantly 
*"  r  about  our  porta,  and  whose  prea^nee 
i  mora  prejudicial  to  a  vessel' s  safety 
y«i,  these  are  the  men  shipped 
iCew  howra  prior  to  proceeding  to  aea^ 
» tf  Itiusi,  many  not  capable  of  understanding 
i^lf  lH^tMhi  r<«,  to  these  men  are  mnny  good 
tttii  oonfided — ^to  theae  men  incapable 
thetr  commander's  orders — to  these 

1  ft  veomt  to  tniat  her  aafotr.     Now  give  you 
"Wd  timt,  iho  ia  bound  to  become  a  victim  to 

J  iithiil.  however  abb  her  oaptainf  however 
NWthjf  her  owner.  The  law,  I  think, 
»tzi  tnch  a  case  as  this  to  grea^  advantage 
i,  far,  to  i^riosthii  point  further,  how  unfair, 
I  ^  ii  to  ^Oie  eeamee  who  may  form  part 
-  *'^-  e  who  are  able,  willing,  and  physioally 
nimg  their  duty— to  have  tbe  dutjr  of 
*  QIQ91  'thism  within  three  days  of  leaving 
•  fcj  Ihe  nat  of  the  voyage,  to  say  nothing  of 
'"•  we  mUTYj  Within  the  same  confined  space, 
'  lUf^g  b«rLhs  little  hotter  than  lazarettoa. 
_^  li^  «Btain  finds  to  his  coat  within  that 
I  i4xpp«d  those  for  his  crew  who  should  be 
[*•  ho^lfcalf  tho  victims  of  disease  of  the 
daKfiption.  Now,  sir,  laoh  disease 
Dt  to  •  caplain's  eye  Um  thwa  to  mine^ 
\  M  both  Bcitiih  and  foreign  aeamen 
on    to   diigoise    the    presence    of 

Steal  lUwibili^,  enahroading  theni> 
oh  whan  tdien  off  reveal  a  baplesd 
I^s  mult  of  all  thia  meane  the  vessel 
ly  Wyig*  short-himded  and  badly  manned, 
I*5*^^th5f,  and,  tbe  okL  atory^  goes  to  the 
tJ^  fnnd  of  th«  aailor,  you  wiil  a^y,  is  a 
■'•Ifwfiiico;  »<>  it  is,     I  mention  it  as  such, 
I  withiji  their  power  to    remody  by  aup- 


porting  and  adrocntiog  that  clauAs  relating  to  tho 
compulsory  medical  inapeoUon  of  the  men  prior  to  ship- 
ment. The  praiaeworthy  eiForta,  and  their  name  ia 
l4?gion,  that  of  late  have  been  made  to  remedy  tbe  evila 
of  the  ahipping  trade^  muat  in  some  measure  ho  reoog- 
niaed,  the  general  objoota  of  which  commend  themselved 
to  the  conaidoration  of  all,  as  thej  aim  at  improving  A 
crying  evil  existent  for  yeara ;  but  how  £u-f  air,  have  the 
reaulta  fallen  short  of  the  neoeasity.  For  injitance» 
Government  gave  ship-owners,  by  a  permiflaive  olaose  in 
1867,  the  power  to  have  the  men  inapected  prior  to  ship- 
ment, appointed  medical  men  for  the  purpose  of  inspec- 
tion, myself  amongst  others,  my  district  being  that  of 
Bouth  Wales,  extending  from  G-lonceeter  to  Aberystwith, 
including  the  ports  of  Bristol,  Cardiff,  Swansea,  and 
Pi^mhroke ;  hut  permissive  legislation  in  this  instanco 
proved  a  faroe^  as  it  always  does,  To  anhstantiate  what  I 
Sfiy,  I  may  mention  that  it  ia  estimated  aeventeein 
thoumnd  men  ar«  shipped  annually  at  the  Port  of  Cardiff; 
out  of  this  number,  the  year  1  held  the  commiaaion^ 
I  inapectod  four  men,  all  of  whom  were  rejected,  and  Bent 
to  the  Hamadr^fid  Hospital,  The  flhip- owner  may  wiah, 
in  all  good  faith,  to  engage  a  sound  and  healthy  crew  ; 
and  it  would  be  weU  if  all  could  be  made  to  understand 
how  much  financially  they  would  benefit  thereby ;  but 
their  arguments  have  invariably  been,  on  my  preaaing 
on  them  the  importance  of  medical  inspection  ai  « 
guarantee  of  their  getting  an  efHetent  crew — granted, 
aay  they,  but  as  matters  stand  now  between  master  and 
man,  wo  dare  not  riak  selection.  Seamen — good,  bad, 
and  indifferent — are  already  scarce  enough,  and  medical 
examination,  and  rejection  of  the  bad,  mean  a  Increased 
wages  and  a  hij^her  status  for  the  good.  Qoremment 
gave  na  the  choice  ;  we  act  as  we  deem  beet  for  our  own 
inter  eats.  Now,  how  can  you  have  any  stronger  argu- 
ments to  jnaka  inapection  compulsory  than  that  one  ad- 
'danced,  I  will  not  say  by  all  ahip*owticrs,  but  by  tho 
majority  with  whom  I  have  had  tbe  pleasure  of  diacnsalng^ 
thia  iuKject  Uoweverj  ao  much  for  permissive  legiila- 
tion,  and  the  little  back  door  that  aeems  inseparable 
from  any  Engliah  Act  of  Parliament.  If  the  Legislature 
did  not  recognise  the  importance  of  the  inspection  of  tho 
mon,  why  on  earth  was  the  permissive  clause  of  IS67 
relating  thereto  introduced  at  all  ?  On  tho  principle  of 
watch  and  wnit  ?  Well,  we  have  waited  and  watched 
for  the  last  aeven  years,  with  tho  glaring  fast 
Blaring  us  in  the  face,  that  veaaela  went  down,  fearful 
sacrifice  a  of  human  life  and  destruction  of  property  wflr» 
entailed  from  the  fact  of  vessels  being  short-handed^  or 
having  on  boAid  thof«  only  whose  preience  waj  tan 
timea  more  preittdiclal  to  the  vessera  safety  than  their 
absence.  Sir,  I  truat  I  have  aaid  sufficient  in  support 
of  my  argument  as  to  the  necesalty  of  man  inapoction, 
to  induce  thoat?  ship-owners  who  may  now  be  preaent  to 
support  tho  ckuae  in  the  petition  relating  thereto*  The 
tnon— that  is,  tho  good--do  not  oppoijo  it,  why  ahould 
the  (ihip-owner  be  adverse  to  it  f  I  fed  sure  if  our  Legia- 
laturo  waa  put  iu  poaseaaion  of  facta  on  this  point,  the 
importance  of  it  would  not  be  ignored  in  any  forthcom- 
ing meaauro ;  and,  £^ir,  1  believe  further,  that  until  the 
health  and  physical  ability  of  aeamen  for  their  calling 
forma  part  of  insurance  as  well  aa  the  seaworthinca*  of 
shipping,  &.ny  impartial  or  judicial  invefitigation  and 
Act  founded  thereon  wiU  prove  a  failure,  as  it  hitherto 
haa  done,  for  procuring  an  immunity  of  disaster  at  aea. 
Ship -own  era  can  have  but  pecuniary  and  personal  objeo- 
tiona  to  the  tnapection  of  their  men  to  counterbalance 
proved  advantageous  reaulti,  of  the  necessity  for  which 
abnndaut  proof  boa  been  adduced.  Sir,  hith^tto  my  oh- 
servationa  would  appeor  as  against  the  sailor^  Let 
me  aay  I  am  neither  for  the  ship-owner  or  eailon 
I  am  neither  for  or  against  one  or  tbe  other ;  that  which 
I  am  desirous  of  seeing  ia  a  greater  reciproci^  of  feeling 
exiating  between  master  and  man ;  a  due  application  of 
each  other' a  merita»  If  such  a  state  of  things  could  be 
induced,  the  time  is  but  short  ere  our  merchant  service 
would  becDmo  once  mo»  efficirati  when  it  formed  no 


ummpoFUiit  p«rt  of  the  defence  of  tbi«  cottntiy*  and  if 
such  ifl  ttie  expectaitioQ  of  Governmenl  joid  the  public 
in  case  of  war,  am  I  ripbt  in  eaying  tbe  ftflilot  of  that 
i^rvioe  has  a  itrong  cl^im  to  St^te  protection  as  well  aa 
h^  of  the  navy  F     One  word  m  defence  of  poor  Jack, 
Hw  ho  that  protection  ?    I  aay  he  has  not.     why  is  it, 
may  I  aak,  tbat  the  morchsmt  tailor  is  debarred  from  par- 
tioipating  in  the  benoiiciol  i^dulta  of  s&niUry  Iegialation« 
that  hm  proved  of  euch  servicq  in  tho  army  and  navy  r 
%\Tiy  ii  he  left  out  m  the  cold,  thtia  uncaled  for  when 
he  moat  needa  help  f    When  aick,  is  he  not  a  man- 
aye^  and  often   a  good  &i>e,  too-— lo&t  to   the  service 
beoaute  tlifere  ^^aa  no  friendly  hand  of  Government  held 
out  to  him  in  the  bout-  of  aicknesa  f    Tbia,  I  take  It,  ia 
oftea  the  reasop   that  many  a  good  man  temporaxily 
dliabled  la  induced  to  cQmmit  the  fraud  before  Euen^ 
tioQiod  of  abipping  aa  an  able  man  when  ho  well  knows 
ha    should    be  in    hoapi^L     But  he  ba$  no  hospital 
What  can  be  do  ?    He  boa  no  borne.    He  geta  into  the 
haaidfl   of  orimpa    and   John  Charlatan,  who    sticka 
to   hkn   10    loDf    aa    bia    half-orowne    last,    when 
tho   latter   gentlEiman   retires^    having    done   all    the 
hjvrm  he  oan  to  the    pocket  and  body  of  poor  Jack, 
dentlemen.  do  not  tiitvk  I  am  drawing  an  exaggeiated 
picture^    You  may  not  have  witn^aaed  it,  hut  I  have*  in 
tho  varioua  porta  that  nirround  our  coatit— oua  I  may 
may  mention  more  perbapa  thau  otbera,  that  it  Cardiff  ] 
here  matters  became  so  had,  eo  many  men  were  eo  con- 
tinually becoming  inmates  of  tho  hospital  warda  of  the 
workhouae,  that  at  laat  a  strong  move  waa  made  in  the 
right  dirocUon  hy  the  Marquis  of  Bute  and  tbe  town 
authoritiee^     The  Admiraltj'  were  petitionod  to  grant  a 
abip  aimilar  to  the  Dreadnought^  to  be  called  the  lloapital 
for  Beaznen  of  all  Nations  ;  the  petition  was  acceded  tOj 
and  I  had  tho  honour  of  fitting  her  out^  and  was  prin- 
cipal medical  officer  and  suptirintendent  the  firat  two 
yeara  of  hor  e^Jatence  as  a  hospital  at  the  port  of  Cardiff, 
what  I  would  wish  to  see  is,  the  Government  legia* 
lat«  for  hospital  provision  on  shore  for  poor  Jaok  at  our 
large  porta,  similar  to  that  now  bearing  auch  good  fruit 
in  America*    Tbia,  combined  with  preliminary  inspec- 
tion to  shipment,  would  insure  the  preaervation  of  many 
a  good  man;    he  may  bo  aufering  from   temporary 
aHmant  that  inipectioa  n^veab^  and  which  a  few  days 
residence  in  hospital  would  curtf.     Am  I  right  in  saying 
■nob    a    boon    for    th^   poor    sailor    ift    feasible  P     Aa 
for     iCa     necessity,     I     ao     not     anticipate     a     douht 
oiifite  in  the  mind  of  one  man  preaent  here  thia  evenings 
Gantlemont  you  have  hoard  from  Captain  Pirn  the  report 
of  the  riiiviHing  medical  officer  of  the  United  8tatt%  that 
in  tho  ywar  187S  no  leaa  than  It,  000  men  were  inmatea 
of  the  mercantile  maritime  hospitals,  where,  in  addition 
to  thia  proviaioD,  Government  jusiats  that  evt^ry  man 
bo  inspected  prior  to  ahipmsnt.     How  that  report  I  cnn 
von^  for  aa  being  correot     Itfl  ask  you,  there  ia  sufih 
need  of  hospital  accommodation  for  the  mercantile  fleet 
of  Ame^icJ^  bow  mticb  more  think  you  ia  it  required  for 
tliat  of  great  Britain,  when  our  sbipa  are,  numerically 
speaking,  aa  ten  to  onfl.     Recollect,  gentlemen,  one  of 
tn«  hardahips  of  a  sailor's  life  is  that  of  celibacy.     Yon 
cannot  inculcate  marriage  in  thoae  men,  who  of  a  neces- 
sity spend  theLr  lives  4t  aea,  whose  earnings  are  inauffi- 
cient  for  the  support  of  a  wife  and  family  \  they  are  the 
more,  therefore,  exposed  to  temptation,  temptab'on  of  a 
groB«er  kind  than  other  men.     The  habitual  privations 
tWy  endure  may  perhaps  ho  considered  some  exeuae  ii^t 
the  reckteaane&a  and  Indulgence  that  marks  their  brief 
reppilA  from  toil*      Tho  landsman  when  be  contra  eta 
ontaetifi  dl«eaae  may  avail  himself  of  means  at  hand 
for    recovery,  so  the    aame    in    the    navy,    but    poor 
Jack    of    the    merchant    ship    can  obtain  no   remedy 
except    that    laid    down    in    the    flip's    guide,    and 
a  captain's  knowledgo  of  tho  healing  lOi^  mahidies  there- 
fore readily  cumblo  prior  to  shipping,  become  greatly 
agHravmted  by  neglect  and  unfavourable  aurroundingSi 
aod  attain  to  those  grave  typea  they  ar«  aean  to  assume. 
I  tun  much  impreosed  witli  the  fiiffit,  ^t  tiie  Biitiah 


merchant  aailor  would  be  more  subservient  is  djidfi 
and  have  gmter  respect  for  Mnuel^  if  ho  w« 
thua  left  cat  m  the  ^old.  A  oompolaorj  daws 
inspectian,  hotoital  acoomrafMiatioa  for  the  ii 
shore,  inereafioa  bertk  aoowmfiodatioait  wxgnsrwm 
medicine  chest,  food,  and  kct^  tuot  Imt,  pura  m 
with  an  offioient  crganked  ttiS'  to  oanr  oixt  tli«  ^ 
of  the  L.egialature ;  aU  tlua  is  ^pt^pei^  Kad  f 
Such  would  not  only  yiAiire^  umaanl^  6i 
at  aea,  and  improve  the  wudtary  rftnditka  a 
men,  but  would  on  reflaction,  I  f^  ture,  ba  im 
both  by  owners  a&d  oaptaina  aa  a  great  km 
no  way  obatructiug  commercial  intoreati,  Sir,-^  '"■ 
slon,  I  must  thaok  you,  and  those  ladies  and 
who  have  with  buch  kind  conaideration  graoti 
time  and  patienec*  The  view  I  have  taken  of 
Pirn's  paper  ia  the  view  of  a  medical  noaa,  sa 
hope  I  have  in  no  way  offended  gockd  taste,  or  ei 
those  who  may  have  dLlTerent  0|um0Eia  to  myaell 
question .  I  shall  tr uat  that  the  important  pointa  a 
1  have  dwelt  perhaps  somewhat  lengthily,  wiU 
ignored  in  fortiicoming  legialation ;  bnt^  in  tiie 
common  aenae  let  ua  have  no  more  pomiiaaiTe  ^ 
in  the  shape  of  an  Act  that  cannot  b«  too 
obligatory,  and  which,  if  it  does  nothing  elae,iiJ 
separate  the  com  from  the  ehaC 

Mx.  C.  F.  fienwood  said  t— The  qnectkOt^ 
not  whether  our  ohipii  and  cur  saOoraare  aa  " 
days  gone  by,  or  are  even  bettor,  but  whtfl 
ditlon  of  our  mercantile  marine  ia  such  U  it 
bo  ;  whether  it  has  progreased  m  it  ougM  to 
gresaod ;  made  equal  progToaa  witht  othaf 
and  scit'ncos — aucJi  aa  railways  and  madni 
The  reply  to  those  queationa  from  pexaoni 
aequaiuted  with  the  subject  will  be  moat  c«rt 
negative.    Wo  have,  it  ia  true,  a  vast  n^imber 
ehips  and  vessels,  the  creation  of  the  laat  fi 
h  lit  is  ship-owmng  prosperoua;    are  they  i 
wealth  and  profit  i*    At  tAO  preaest  timi  I ' 
contrary  is  the  caae,  and  omo  can  weU  'm 
from  the  fact  that  a  ton  of  goods  can  so* 
the  way  to  New  Zealand  &om  London  &r 
corit  of  transporting  the  aame  goodji  froo  1 
Ifondon,  owing  to  our  ocean -carrying  trade 
all  comers.     It  must  be  remembered  that  our  l    . 
are  only  carriera  by  sea,  afiourrailway-own&rt  aM 
forda  are  carriers  by  land.     t>ur  land<carnen  b^i 
to  compete  among  themaelvca ;  onj-  soa-caitii 
compete  with  the  whole  world,  on  frte^tx*^ 
But  recently  we  have  had  a  grwit  outcry  i| 
trade  in  ahips  and  sailorai,  and  it  is  propeaeil*^ 
duce    stringent  legislative  enactmenta  to  , 
aod   sailors;    and   ao  tho  marine  carrier  (ahi 
will  have  to  carry  on  his  buaineM  on  *^  (loc- 
ciplos  aa  fiir  as  it  concerns  ooiBpeitiitg  with. 
Dwnera,  but  under  proteoliy*  mlrlotionf  ta 
Britifih  ahipe  and  sailors.    Thia  doea  not  app« 
fair  and  just  to  the  Britioh  Bhjp-own*iff»  and  ila 
^tU  be  to  drive  capital  into  olher  chasnoli  or  *h*J 
of  ships  undi^r  foreign  flag*.     If  ship*  and  m^^^ 
be  protected,  ao  also  mtiat  be  the  anip-ownifv  ^ 
disappear,  and  with  him  British  ships  and  «ilo»* 
aapect    of   the    question   will    have  to  be     *" 
grappled  with,  but  as  it  concoma  more  ])«rt»( 
ship-owner  and  the  Legislature^  I  lL>aTe  ii  V 
To  consider  the  filth  remedy  proposed  by  tha 
learned  gentleman,  "  An  honest  tonnage  law^ » 
tion  removed  from  ship  to  cargo.*'     l^ow,  jet  d 
in  mind  that  the  ohjeetof  a  tonnage  law  la 
fiscal  purposea,  and  It  mnat  bo  obvious  to  all 
should  be  levied  only  on  husineaa  done— wi 
which  profit*  may  and  ought  to  be  made,  aw^ 
capable  of  being  asoertained  and  meaain^d, 
posing  impedimenta,  reatrktionat  and  las^ 
the  form,  proportioned  and  capacity  of  ihip* 
restiU  if  dues  were  kvi^  on  land  cani«»* 
^  according  to  the  capacity  of  their  casm$e^ 
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Imre  tieir  cagmeerH  icfaemmg  how  |o  com- 
'-=^imi  e£  acoommodfttian  with  the  mmimnm 
Sow  ubittrd  it  wonld  he  to  charge  heavier 
n  ooftl  meirchant  who  delivered  oue  ton  of 
wmgoQ,  instead  of  a  two- wheeled 
ot  it  ma,j  be  laid  reTiTed,  method  of  Jistinif 
of  ihipfl  and  vc^sselB  proposed  by  the  gallant 
Knthnt  of  this  psper*  would  rid  us  of  the 
tiodftblH  method,  and  in  a  simple  aiad  eBectiml 
a    iubatitute,  whiclXj  when  thoroughly 
[,  will  oot  futl  to  b«  appreciated  by  qU  con- 
•lit|»}iifig^  iind  flhip-htiildiiig.      To  carry  out 
itrly  It  would  only  bo  m^easftrj  that  the 
ictor  of  every  Hhip  Bhould»  with  the 
e^  fttfaish  ia  tripficoto  what  ia  wnll 
■oale  of  ditpUaement,''  which  should  bo 
1  fbllowicg  suosiefr— The  depth   taken 
fldn  of  Irdd  to  the  main  or  weather  deek 
IT  t«mI  ;   this  deck  to  ho  that  to  which 
might  be  immeratsd  without  actually 
Urn^k  whidh  foTma  part  of  the  maiu  strttc- 
Aip  bictwlf,  aa  TOgarde  ttren^th  (not  a  spar 
leck^,  and  mch  depth  would  be  the  depth 
takmg  the  ahip  aa  a  girdtr,  in  ita  vortieal 
L  W«  should  thue  haT<?  tbrea  principal 
bf«4dthf  and  depth  for  etructiiral  pur- 
L    The  «tr^Dgtb  of  the  ship  or  s'^aael 
iMlioo^  to  the  total  weight,  or  diAplaee- 
md  w»teT  line,  in  combLnaticn,  of  eourse, 
brvadth,  and  depth  of  sLructure.    Tbe 
ire  ^ould  not  be  acoordin^  to  the 
or  cspaGity.     Now,  how  shall  we  ascortiia 
id    load    water*line  ?      Kothiug  easier^ 
■mjuln,     («,)  The  light  line  should  repre- 
«hip  or  vessel  complete  for  sea, 
jmrtblo  equipment.     Consumable 
wu^l  p-'prtfrent  coala,  provifiions,  and  wwter, 
of  wliich  ihould  accompany  the  ship's  msui- 
i4adiz<led  therefrom  &a  Ure.    (b.)  The  load- 
In  io  ftxed  that  a  luargiu  of  at  Isaat  25  per 
latid  d  itf placement  should  be  above  water^ 
law  would  be  of  in  calculable  benefit  to  the 
^eHHrally,  and  esp^mlly  to  naval  con- 
»  ar*  hampored  and  controlled  by  the  pro* 
It   would  luofreover  help  to  free  us  from 
LJoyd'*)  registry,  whickaota  prejudic/illy  ou 
i]itrrT<«A«,  and  the  aafe  and  eillriont  denign- 
niction  of  ehips  and  vtaseU.     It  opf^rutes 
Whig  down  to  one  lorel  mpdiocrity  the 
Ulrtit*  flnd  ^xp^anoe  of  the  country, 
K  lading  to  the  aafety  and 
n,%  M&    It  hat  exceeded  the 
lot  wiijcii  iL  was  ettahUahed— a  regiBtry 
difiifttea  and  «outroli.     I  maintain  that 
Bofttd  of  Trade,  ihonld  oonGne  thmr 
rcfing  and  recording,  and  diflcnrd  hiero* 
ai  A   I    11>0  years — which  convey  no 
khtiinl,  and  initead  gire  thu  names  of  th@ 
eeotlmctor  and  surre'yota.    I  noticed  that 
ladiosoo  said  the  other  day, ''  The  first  thing 
ld«|E«d  at,  in  taking  a  risk,  was  the  name 
af  tha  wtmeiV'     Bat  what  if  the  owner  had 
by  a  hieroglyphic  P     And  so;  in  marine 
Iniitead    of    the   names    of   a   Penn,   a 
a  KtpieTj  would  it  be  equally  sattsfactory 
Mi  Io  be  clawed  with  some  tinkuowu 
••  A  1  ?    The  Boapi  of  Trade,  I  am  glad 
to  rtrrtify  tlie   whole  mercantile 
toimtry/'    Thia,  however,  ia  priictically 
"  npllo  do:   hut  with  what  miaorable 
^  Zmdim,  vl*MW*a,  Kniifhi  Trmp!ar^ 
«f  otiicfs*    Sosid  not  100  daya  old  have 
fbetr  Ant  foyigo,  and  ^1  ii  a  fact  that 
^**    ihipt   are    lost  tlmn    "  unclassed.'' 
oh) actum  worthy  of  notice  to  the  pro- 
mvnl  for  tonnage  ia  that  taken  by  Mr. 
,  mA  i|tiot4d  in  the  papor  now  before  ua, 


bat  which  I  have  anticipated  and  answered.     He  crefttet 
the  difficulty  by  saying,  *'  If  yon  are  to  he  quite  fur  you 
fhoiild  allow  all  the  coals  aa  well  as  oil  the  engine  room, 
&c."     Well,  I  do  allow  for  all  the  coals,  but  not  in  the  j 
way  he  imagined  and  illu  stratfid .     N  or  ca  u  the  proposoA  I 
method  be  abused  to  so  great  an  oxient  aa  is  tho  present  1 
method  by  long  poopsi  or  short  poop«  and  lon^  coveringi  1 
in  midshipa,  and  all  kinds  of  dodges  to  obtain  capacity  ^ 
or  space  exdu&ive  of  the  register  tommge  or  capadt/p 
It  may  he  aaked  how  ahould  dues  be  levied  on  thofltt 
ships  aud  v^seb  which  carry  only  passengere,  or  pfti* 
rengers  And  carflro.    The  answer  has  already  been  giTen. 
Dues  should  be  levied  only  on  busiuees  done— that  from 
wbiiirh  profits  may  and  ought  to  he  made.    Henco^  diiaa 
should  be  made  on  the  ntimhor  of  passengers  carried,  a« 
wc*ll  as  00  the  ntimbor  of  tons  of  merchandise.     I  do  not 
eotertaiu  ao  strong  a.n  objection  to  long  vesfiels  as  does  tho 
gallant  and  learned  author  of  this  paper.     I  concede  to 
him,  that  in  the  true  senae  of  the  word  they  are  not 
ships  ;  they  might,  perhaps,  be  dosiguated  as  marine 
wagons  \  tiiey  certainly  are  not  suitable  for  carrying 
pnasengers;   but  as   it  ia  quite  possible  to  give  them 
adequate  strength^  floating  power,  and  good  locomotion, 
and  they  appear  to  answer  commercially,  they  must  be 
accepted  under  the  present  system,  of  which  they  aro 
the  offspring.  But  under  the  proposed  system  of  totmage 
menaurement,  better  vessels  might  be  designed,  retUiaing 
an  equal  if  not  waperior  economy.     And  the  gallaikt  imd 
learned  gentlemnn  must  not  suppose  It  neoeasaty  to 
retain  the  ratio  of  breadth  to  length  which  obtained  in 
our  old  sailiug  ships,  because,  as  the  size  of  the  ship  ia- 
creaaet,  the  breadth  of  beam  may  be  in  a  leas  ratio  to 
the  length,    still    retaining    that    btvoyant  quality   so 
charaoteristic  of  old  sailing-ships,  and  other  deatrable 
qualities.     Yet  there  ia  no  doubt  that  a  long  narrow 
ship  must  go  through  the  waves,  and  this  8:he  may  do 
apifely  if  strong  ana  as  tiglit  jw  a  bottle,  while  a  thort 
ship    will    ride    over    the  waves*      But   there  is  ono 
I  prayctical  advantage  in  a  long  ship  over  a  abort  ship,  in 
I  that  the  long  ship  is  not  bo  readily  g^ot  ont  of  trim ; 
'  and  it  may  be  said  that  a  badly  trimmed  or  badly' 
stowed   vessel,    is    aa    bad,    or    perhaps    worsen    thaaJ 
an    over4oaded    vessel.      A    badly  -  trimtned    vesstil^ 
becomes    utterly    unm&nagflflblo     Jn     a     heavy    aeft* 
The  dangers  artfling  from  a  badly  stowed  and  badlT 
trimoied  vetsel  are  net    sufficiently   well-ktiown   mnd 
uudentood.    Ot^ection  has  been  tnken  to  oaatiisg  the 
burden  of  sayln||  what  was  nnd  what  was  not  a  tea  worthy 
ship  upon  the  shipowner  ;  but  I  cannot  see  any  force  or 
reason  in  the  objection.     Railway  companiea  nave  the 
same  burden  cast  on  thetn,  and  they  look  out  to  ob- 
tain competent  professional  advice,  and  this  is  all  that 
can  be  done.    It  is  not  the  duty  of  the  Government  to  j 
supply  the  ahip-ownere  with  such  professional  adrid^l 
and  asaiatanoe.     With  regard  to  the  second  proposiLion^  i 
viz,,  "  A  Maritime  Lord  Campbt^ira  Act,*'  I  was  glad  to 
hear  from  Sir.  Norwood  that  it  did  apply,  and  was  sur- 
prised that  he  made  no  objection  to  it,  but  I  ind  that  it 
was  only  in  operation  for  about  eight  yeara,  and  in  1S54 
was  amended  to  meet  the  ob|e<ct{ous  of  thi*  ship-owning 
inter'i'Bta ;   but  at  present  it  ui  practically  inoperative  on 
[iccyant  of  the  difficulty  of  proving  the    death    and 
identity  of  persons  drowned*     In  the  case  of  raOwayi, 
and  other  cases  on  land,  yon  have  the  bodies  and  the  dehriw 
as  evidence,   but  in  marine    disasters    generally  such 
evidence  is  not  obtainable.     But  the  gallant  and  learned 
gentleuinn  does  not,  as  I  read  it,  propose  *^  A  Lord  , 
Campbell's  Act"  pure  and  simple,  but  a  marine  Lord! 
Campbell's  Act,  which  should  and  would  do^btleaa  b«  " 
jost  and  fair,  ns  batwecn  the  carriers  by  sea  and  tha 
puhlie,  whieh  I  do  not  think  the  act  aa  it  stands  would 
be ;  it  wonld  preaa  unjustly  on  the  shin- owner.    Lastly,. J 
a«  regards  the  first  remedy,  whleb  is  of  tne  highest  impoiti^] 
ance,   **  A  Responsible  Head  to  the  ^lereanttle  Manne.**] 
I  consider  that  a  "  Board  of  Commissioners  "  wonld  ptotf  J 
more  efficient  than  a  Director-General,  and  such  a  bo*«H 
should  consiBt  of  thr«e  professional  men  of  the  high^lfl 
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^  A  B&Tal  officer^  a  naval  airhit^t,  »iid  a  martfie 
eiQ^|:m««ry  with  a  eoeretary,  for  you  cannot  bave  leBpotisi- 
bility  unless  you  has-e  the  capability.  To  th©  iii*}om- 
petencyAnd  incllicieacy  of  tbe  Manno  Dopaiiment  of 
tbe  Bm^  of  Trade,  as  at  pi^sent  constltutedp  ib,  1  fear, 
to  be  attributed  many  marme  dUafltera  which  might  and 
ought  to  have  been  averted,  and  I  thoroughly  agreo  with 
the  r«cent  reroarki  of  Mr.  Mclver,  IT.P, ;  thej^  supply 
fi.  very  apt  commentary  on  the  BiU  recently  introduced 
to  the  Logialature  :^ 

"rtw»i  but  ii*tnr*1  ta  suppose  (he  w)d)  that  tlw  Bill  of  Sir 
Ohflrltt  AdderJpy  wm  bKitd  upim  the  r«coiiiiiiei]rlatlaai  of  the 
Eof  al  CammlMloiif  bat,  altHrmirh  the  Ccvmintulnii  pot  bt  3oid#  oT  tho 
truth,  h«  CMtild  DOt  bnt  feel  tti*t  J t  did  not  ^t  at  *  11  Ihe  Iralii  wiLli 
pp^nl  (j-j  wu i?*wi>rtliy  sh  1  p*.  From  the  co n iti tntinn  of  th e  Co m inli^ 
litiiu  It  liifj  a  Tilitt  tovards  tiiiJiutiJlcaUoa  of  Uie  past  pollfly  pf  Iha 
Murine  Deimrtment  of  tho  Board  f?f  Trtde,  and  tlvot  pr'Mcy,  fjo  ren- 
tuned  to  tajr,  hid  U\  njauy  roajiucti  utterly  und  complrtely  failwl. 
Any  r^l  kid r^nd merit  of  the  Jmw  mutt  comniQiiec  liy  4W9i>p|n|jr  away 
all  thai  »ai  wronj:,  and  »i*rU'i(T  afrwii  wiEh  an  Intelligible  f^naci- 
m«nt  wMchalLenuUl  iirHlpnFtarKi.atid  whkh  sliould  prortde  for  Lha 
i-t-cDDiiLcuUoa  of  the  llarmQ  DeptartcDieat.''^ 

Mr.  George  Dnnean  ooiild  not  agree  with  Captain  Pirn 
in  Fecom mending  that  Lord  Campbell's  Act  should  be 
eftforced  on  ship-owners.  One  of  the  ways  in  which  it 
would  act  would  he  to  make  ahip- owners  liable,  like  rsil- 
way  companiei,  for  the  oegligencB  of  theii-  aervant^ ;  but 
they  were  already  H&ble  if  any  loaa  occurred  by  reaaon 
of  negUgence  or  had  aeaioanahip,  to  the  esct^nt  of  £8  pe^r 
ton  for  goodfl,  and  £16  per  tan  for  kas  of  lif@  i  and  if  that 
liabiEty  wore  increiised  so  as  k>  extend  to  the  whole  pro- 
perty of  the  Bhip-owner,  the  consequence  wonld  be  that 
all  auhfittmtial  men  would  leave  the  buaineas  ar  would 
rag-iatet  thuir  t^hips  abroad.  In  this  view  he  was  homo 
out  by  the  Royal  Commiaflion  of  1853,  for  when  an  Act 
was  paHS43d  oxtBoditig^  Dr*  CitmpbuO'a  Act  to  ship- owners 
aa  common  carriers,  it  waa  aUtod  that  a  leadiiig  ship- 
owner, Mr.  lUcIver,  h«d  in  one  day  ftpld  23  vesaela.  He 
had  ft  large  fleet  of  poaaongt^r  steamera  trading  on  the 
Clyde,  and  be  felt  that  if  by  a^y  error  of  judgment  on 
the  part  of  a  captaio,  or  negligeDCO  of  a  aeaman,  his 
whole  property  was  at  stake,  ho  had  bett&r  get  out 
of  the  trade  immediately,  and  another  gentleman 
on  the  Commie^ion  said  he  had  not  much  to  Iobd, 
and  ho  bought  them  all.  He  (Mr.  Duncan)  had 
■ome  practical  knowledge  of  thia  queation,  ha^nng 
worked  his  way  from  the  forecastle  to  the  (|uarter-deck, 
and  he  hBlieved  the  aame  effi*ct  would  be  produced  by 
any  other  step  in  the  aome  direction.  Another  witness 
before  the  Royal  Commiaaion  who  put  thia  mattef  very 
prominently  forward,  waa  the  late  Sfr,  Lamhprt»  of 
Liverpool,  and  he  said  that  ^ven  the  £B  a  ton  liability 
had  an  injnrious  effect  upon  the  handling  of  low  claaa 
ahips.  He  also  gave  an  inatance  from  the  experience  of 
his  own  tinn  of  how  it  would  work  te  make  the  owner's 
liability  iioH[ntted.  They  had  in  their  employ  a  vory 
exceJlent,  reapectahlo  master,  who  had  aaved  £2.000. 
There  was  a  ship  lying  in  the  dooka  which  he  cotild  buy 
for  £3,000*  and  he  wbh  very  anxious  to  have  her.  He 
therefore  came  and  asked  Mesaie.  Lambert  to  Join  him, 
and  tike  one -third  share.  They  would  have  been  pleased 
to  do  Kt^  hut  they  reflecteii  that  if  any  accident  hap- 
peiiedi  aa  the  captain  w&uld  have  nothing  more  to  looae^ 
■U  tho  TOiponsibilitj  would  fall  upon  them,  and  there- 
for© they  were  obliged  to  decJine,  ^inco  the  liability  of 
£S  per  ton  for  goods,  and  £  1  o  p^r  ton  for  lives,  was  a 
serioua  coneideration  with  a  ship  of  1,000  tons  rej^ister. 
They  lent  the  captain  £1,0 00  on  mortgage  to  trnable  him 
to  buy  the  vessel,  hut  being  so  limit^  in  his  means  he 
waa  obliged  to  be  m^ch  more  economical  and  sparing 
in  fitting  her  out  than  if  Mobbts.  lumber t  had  joined  him 
in  the  purchase.  Ho  was  quite  auri*,  that  Captain  Pirn 
would  not  knowingly  traduce  ahip-owners,  but  he  bad 
evidently  gone  into  tMl  suhjeet  without  making  sufficient 
inquiiies,  and  had  be^  led  to  ronke  statements  which 
■were  not  well  fouwled.  One  cb&rge  which  had  cut  him 
to  the  quick,  was  that  seamen  were  not  properly  fed ; 
he  did  not  care  what  waa  aaid  about  their  being' hard^ 
worked  J  becauae  that  they  took  theif  chance  of,  but  he 


should  feel  much  hurt  if  any  man  in  bit 
home  and  said  he  had  not  had  enoiigh  to  ett,  id" 
that  this  charge  was  not  true  in  general.  Mr. ' 
dealt  very  abl;^  with  that  part  of  the  que^tii : 
been  perhaps  iu  error  in  taking  too  low  a  sUn  urt] 
which  to  compare  the  proviaioni  of  seamen.  Hft  had ' 
agricultural  laboufCTt!,  whose  diet  was  uti'i''-'' 
not  to  be  compared  with  that  of  aailora.    1 1 : 
would  be  to  tako  the  soldiers  and  aailora  in  1 
service;   and  if  it  was  admitted  that  ih^m  Ui^ 
properly  fed,  it  would  not  be  bard  to  show  thai 
m  the  mercantile  mArine  were  as  well  and  evA 
provided  fur.    He  had  in  bis  hand  a  compaiilift^ 
ment  of   the    allowances  in  the   EoyaJ  N**^*  *M 
mcrohant  ships,  the  latter  being  &om  lo  to 
the  better.    Thus  while  the  Qtioen  allowed  < 
of  beef,  piivate  owners  gave  1  Jibs.,  and  ua  agiLkuM 
sugar  they  allowed  1  j  Iba.     He  had  ient  to  the 
master  at  Poplar,  who  was  a  thoroughly  practieil 
the  scale  ordinarily  allowed  by  reepectaUe  owna 
asked  him  if  such  was  the  mual  scale  put  upon 
articles,  and  his  reply  wan  that  it  was  a  fiiir  q\ 
scale,  though  many  owners  made  it  better^ 
Legislature  had  dona  one  very  good  thing 
io  providing  that  on  the  axtioleA  which  b^ 
be  plac:ed  a  list  of  the  proviaiona  which  he  WS 
They  did  not  lay  down  any  rule  as  to  what  ihs 
should  be,  leaving  that  to  be  agreed  upon 
employer  and  his  a^^rvant,  but  the  ownar  w« 
to  provide  what  he  had  agreed,  if  he  did  not,  tht 
could  enforce  compensation,  even  if  the  defi(?i^cy 
from  accident.     For  instanoe,  he  had  known  ni 
instiincis  where  from  a  aea  breaking  on  boaifd  thi 
hud  been  spoiled  and  the  men  hftd  bm  paii 
And  the  aame  with  regard  to  ill-usage ;  ifitocciu 
men  could  immediattdy  obtain  rednsas  befero  t 
irate.    Bcaides,  thij  mtn  were  generally  about  t«L 
to  the  oflicora,  and  aa  the  latter  did  not,  in  Brittit 
use    kuuckle-dustcra,    there    waa    nol    mutik 
of    oppresaion.       Couaidering    the      large    tti 
fihipa    constiinlly    being    paid    o^   he    did   t 
the    per   ccntage    of    eases    which    came    bsfelii 
police- courts   waa  very  large.     He  did  not  i^ 
were  no  bad  captains,  Or  no  bad  ownHia,  beLuu*" 
were  bad  men  in  all  classes.     There  wcr 
pockets  about,  but  tbej'  did  not  iask  Go  von 
a  policeman  to  walk  by  the  aide  of  evirj   i  ■:.■■ 
along  the  street,    That^  howerer,  teeraed  t 
with  regard  to  ship- owners^  that  they  could  : 
for  a  minute.     He  felt  Tery  litrongly  that  : 
wanted  more  than  any  other,  was  to  rai^' 
of    education    amongst    aeatnen,     and     v 
accomplished,  it  would  do  more  than  ati> 
remedy     the     evils    complained     of.       Thu 
of  seaworthy  ships  had  been  Very  properly 
ward,  but  that  be  believed  the  board  of  Tiide 
competent  and  prepared  to  dtid  with.     No  dou^ 
bad  been  a  great  rush  into  the  shipping  lately,j 
vessels  had  been  built  too  weak,  and  not  of 
shape,  but  ship -owners  soon  found  that  was  not  ^ 
benefit.    Mr^  Young,  and  gentlemen  of  his  d^iM^ 
soon  educate  them  to  that  point.    Neither  t«]  Utim^ 
aailora  would  go  to  tea  for  the  purpose  of  i<?ndiD|f  ' 
to  the  bottom ;  and  underwriters  were  quito  f^harp 
in  increasing  the  premiums  or  refusing  abips 
to  cut  auy  man*8  career  very  abort  who  il 
make  money  by  over  insuring.     Another  t-ht 
that  sailors  had  bad  or  insuflioient  accomE 
that  might  be  bo  in  some  cases,  and  in  sn 
was  very  difficult  to  manage  otherwise ;  bu 
not  confined  to  ships.     Colliers,  and  muns 
had  the  moat  wretched  accommodation/i 
willing  to  put  up  with  it    One  of  the  m- 
Royal  OommiBsion,  an  ex- president  M  ' 
Trade,  had  spoken  up  very  bravely  : 
ship-owners,  and  had  taken  otre  t: 
brought  forwurd,  ebowing  that  by  muiiiia  ui  M^tai'  mt 
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Kc  unmber  ofjpcop!*  wGr&  euaWed  to  earn 

livdilifiod.      There    was    many    a    niaater 

m    «mdl    COAMibT    (wbich     CiipUm     Fitn 

qM  ncjft  like  tmra  to  go  on  board  of),  who 

t^%  fATOjlj  in  reapectability  out  of  her  eam- 

l  with  twa  or  Ihreo  men  uader  hi  En  who  were 

,  and  why  ahouid  they  not  do  bo*    They 

&  ihoti  voyages  ;  they  kut?w  the  riek^  ihay 

I  tfao  tecomniodation  they  had  to  put  tip  with^ 

Ithii  BcMTJ  of  Trtnie  provided  that  they  abouM 

1  bOAt  OD  deck^  they  bad  iIddo  hU  that  wub 

In  his  opinion  it  would  be  a  gruAt  iDiitake 

t  1.11  these  little  men.     It  waa  a  molt  bene- 

it  whkh  allowijd  own^jTi  to  deduct  crew 

lh«j  tonnage  on  wbieb  dues  should  be  pdd| 

Boiry  mhmx  it  wai  proposed  to  reduce  it 

pQ7  «e»L     At  Uut  time,  feeliDg  it  was  a 

;e^  he  luid  the  meattirenient  taken  of  all  bia  , 

amid  be  got  At,  ajid  found  that  m  eight  or 

d  the  men  had  ov^  two  tona  meuaurement 

he  baliered  was  no  more  Ihiui  wa«  &]I<iwod 

>ple.     Captain  Pim  no  doubt  could  speak  aa 

allowed  each  man  in  the  Hoyal  Navy,  &nd 

like  to  know  if  it  exceeded  that  proportion. 

m,  he  would  only  »ak  Captain  Fim  to  go 

e  docki  wad  inspect  the  large  iron  reasela 

now  becomiag  to  general  in  the  mercantile 

Iheii  tfiy  if  the  sailort  of  this  country  were 

'  M  much  ttCGomiQjQdatloii  as  the  n&tnrc  of 

ion  admitted, 

bid  Pim  taid  he  ihonld  like  Mr.  Cmrrie 

bo  point  out  any  pnrt  of  bia  paper  in 

[  ipoken  of  the  commerce  of  thia  country  or 

>  dwiadlio^  away.     They  bud  made  a  great 

\  bnt  be  WMA  not  aware  of  havint^  made  any 

at.     What  he  »?iid  was  tbat  the  number  of 

Ipably  dwindling  away,  tbat  their  physique 

kUJigi  and  also  \hdr  iieiimanabipp  and  that 

I  was  almost  at  tui  end. 

r  aaid  be  would  only  read  a  few  lines  from 
i  $t^v  of  Captain  ?im*8  paper  i — 

•  !i»i  j.-\>f*:t  ftpiT  111  «ha[  funri  tlivi?^  thif  grrit  mattt 
■  -      ■     .        '  hif  uiBwer  Is  m* 

lerof  ad^ncary 

M«;  Itviui  oar  AHifi  ticd  failiDK  Into  Ibe  budi  of  titber 

t  flm  aaid  that  wii  the  very  point  he  had  been 
t  UiAt  the  tzftde  wai  falling  into  the  handa 

.liiSei!  that  time  only  had  proTenied  bia 
r  £u(st,  viz.,  that  in  the  ton  yeiira 
J.  the  increase  in  the  entries  and 
ion  Ions,  of  whit b  over  10,0€0,000 
'fitbh  da§,  whilst  Il^bs  than  one 

?im  KAJd  he  bad  mot  asserted  that  the  com- 
age  of  tbU  eonnt^y  bad  dwindled  away, 
\  on«  know  thia  wus  not  the  case. 

Biiaa«U  tben  moved  the  resolntion  of  which 
notice,  saying  it  wia  of  great  importance 
logioUtian  which  took  place  ahould  be  of 
■  rluumcter,  and  therefor**,  be  hoped 
irtaenting  sbip'OwneTSf  ghip-bnildere,  and 
M  jippoint«d  bo  watch  the  progress  of  the 
JQCt  been  iotroduced, 

d  seconded  the  motion# 

L  be  waa  qoite  anre  that  any  sugges- 
\  a  comaiiltee  mij^bt  make  would  reoeive 
atjon  of  the  Government. 


,„ ^^  J,  ai  an  amendment,  that  the  motion 

^  lidnHitg  bha  Society  would  b»  atnltifyiog 
t  in  asy  way  countenanced  the  paper  read  by 


CaptKin^  Pirn,  none  of  wboae  propesiCioni  bad  been  in 
his  opinion  sabatantiated. 

Hr.  Scott  fimiseU  said  Captain  Btdford  Pim  wonM 
not  be  a  member  of  the  committ*i©  if  nppointe^l,  the  onJy 
object  of  which  would  be  to  wateb  the  progrejis  of  the 
Bill  through  Parliament,  and  suggest  any  improvements 
in  it  which  might  appear  doairable. 

The  amendment  was  not  seconded^  and  the  reeoktion 
having  been  put  and  carried  onanimoniiT, 

The  di^uMion  wai  adjonmed  bo  Wei&ieiday  evening 
next. 

A  meeting  of  tbl^  Section  was  held  on  Friday* 
the  12th  inst..  Sir  CiiAELES  Teetelyan,  Bart-, 
K.C;B,,  in  the  chair. 

The  Chainnan,  in  introducing  Mr,  Drew,  called 
attention  to  ceitun  books  placed  on  the  table  for 
inspection,  incltiding  several  diotionEiries,  and  seme 
books  kindly  sent  by  Mr,  Allen,  and  said  he  ahould 
be  happy  to  present  to  any  one  interested  in  the 
subject  a  copy  of  *'  The  Bermon  on  the  Mount "  in  the 
four  eoutheru  lunguagea  of  India,  viz»,  Tamil,  Malay* 
aWn,  Kauareae,  und  Tdugu,  in  the  lloman  character* 

The  Paper  road  was : — 
THE     POSSIBILITY    OP    APPLYING    THE 

koman  alphabet  geneeally  TO  THii; 

LANaUAUEts  OF  INDtA. 

By  Frederic  Drew, 

Forty  years  ago  our  chaiouan,  Sir  Cliarlea  Tra- 
vcdyaii,  in  conjunction  with  four  others— Dr.  Dnff, 
Mr.  Yates,  Mr,  Pearce^  and  Mr*  Thomas^-origi- 
nated  in  Calcutti*  the  scheme  of  apply ing*  the 
R^jttian  alphabet  ta  all  the  vernacular  langtiagea  of 
India,  and  they  fought  hard  in  def^[ico  and 
worked  bard  in  prosecution  of  that  scheme. 

Already  the  transliteration  of  Eaatem  writings 
into  the  Eoman  tdiaracti^r  for  limited  purposes^ 
lis  in  quotations  from  books  or  for  proper  nomea 
— had  hc»eu  practiftitd,  and  so  long-  before  eifl  the 
yc^r  17*18  Sir  William  Jones  bad  estabHsbed  an 
admirable  system  for  that  purpose.  But  the  idea 
of  introducing  oui'  thantctcrs  as  the  goner&I 
alplialxit  for  all  tbo  languages  of  India,  and 
causiag  it  to  replace  the  various  native  alphabets, 
until  by  gradual  stitpg  it  should  become  ike 
universal  writing  throughout  tbo  country,  waa 
not  entertained  until  the  year  1834,  when  thoso 
Jive  men,  of  whom  Sir  Charles  (then  Mr,)  Tre- 
velyan  and  Dr,  Duff  were  the  moat  powerful  in 
advocacy  of  the  undertaking,  joined  together  in 
order  aeriouely  and  energetically  to  proftecute  what 
they  rightly  understood  to  be  a  great  cause t 

I'hcir  endeavours  have  had  a  not  unimportant 
measure  of  success,  and  I  believe  that  they  have 
both  shown  the  way  and  made  some  part  of  the 
road  to  tho  oompletion  of  the  task,  StUl,  though 
a  generation  baa  passed  since  the  commencement 
of  this  uiidertiikiug,  far  luore  remaimi  to  be  done 
even  than  iiaa  been  etfeeled.  The  Roman  aiphabet 
has  not  been  adopted  gtinerally  in  India  or  in  any 
ono  portion  of  India.  It  has  iudeetl  bsen  brought 
into  use  among  certain  sectionB^  chiefly  among  those 
who  are  influenced  by  the  niissionaries — ^a  body  of 
men  to  whose  credit  I  count  it  that  they  were  the 
first  to  perceive  the  advantages  of  the  Boman 
plan,  and  who  have  been  the  most  successful  ia 
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usixig  it.  By  the  missionaries  much  has  been  done 
in  writing  and  publishing  HmdostanI  books  in 
the  Boman  character,  so  that  now  a  not  inconsider- 
able literature  is  attainable  by  those  who  will 
leain  to  use  our  alphabet  in  this  application  of  it. 
But  it  must  be  remembered  that  in  this  forty 
years,  during  which  the  Goveinment  of  India  has 
done  much  to  further  general  education,  the  use  of 
native  alphabets  also  has  much  roread;  so  that, 
although  perhaps  the  ratio  of  Koman  to  the 
others  has  oeen  increasing,  yet  the  native  cha- 
racters enormously  exceed  in  their  use  the  Boman. 
That  bein^  the  case,  it  cannot  but  be  counted 
riffht  by  those  who  have  at  heart  this  change, 
which  they  believe  will  carry  great  advantages  to 
the  people  of  India,  that  again  the  subject  ^ould 
be  agitated,  that  the  arguments  which  before  were 
brought  forward  in  favour  of  it  (and  which,  as  far 
as  I  have  been  able  to  judge,  have  never  be^i 
answered)  should  be  repeated,  that  steps  should 
be  taken,  that  action  should  be  urged,  wnich  shall 
give  a  promise  of  the  completion  in  a  not  distant 
future  of  what  was  so  well  begun. 

I  come  forward  therefore— myself  believing 
strongly  in  the  cause — to  endeavour  to  enlist  in  iU 
aid  the  Society  of  Arts.  It  will  be  my  duty  to  put 
before  you  the  general  ars^ument  in  t&voxa  of  the 
proposed  change.  It  will  be  your  duty  to  weigh 
the  arguments  for  and  against,  and,  if  the  judg- 
ment be  favourable,  to  consider  what  other  steps 
may  be  taken  by  the  Society  towards  the  proposed 
end. 

It  may  seem  a  startling  and  too  bold  assertion, 
yet  in  the  next  half -hour  I  will  endeavour  to 
justify  it,  that  eaooaaf;  all  the  advantages  which 
our  GovQnmient  of  ladia  is  bringing  to  many  of 
the  millions  who  inhabit  i^at  continent,  there  have 
not  yet  been  provided  for  them  oppcntunities  of 
acquiring  the  great  though  simple  blessings  which 
should  be  the  possession  of  those  who  can  read  and 
write.  Much  as  has  been  done  by  us  towards  the 
education  of  certain  sections  of  the  nations  whom 
we  there  role  over,  much  as  has  been  attempted 
by  us  for  the  wider  spread  of  education  among  the 
huge  numbers  there  to  be  dealt  with,  we  have 
hil£erto  neither  effected  nor  attempted  the  intro- 
duction of  such  a  system  as  would  give  to  anyone 
who  shall  learn  to  read  ^e  superiority  over  tiie 
ignorant  which  that  degree  oi  learning  might 
naturally  lead  him  to  hoi>e  for,  or  to  those  who 
ma^  acquire  the  art  of  writing,  the  advantages 
which  we  are  accustomed  to  associate  with  that 
aeoomplishment. 

If  to  those  who  remember  that  now  for  many 
years  large  sums  have  been  expended,  and  great 
efforts  haVe  been  made,  by  the  Eduoatioooal  De- 
partment in  India,  the  above  statement  seems  para- 
doxioal  and  iMomprehensiUe,  I  will  illustrate 
my  meawng  by  supposing  for  a  moment  those 
caftumpU^OB  to  be  transferred  to  our  own  country 
vhioh  hx  IncKa  bring  about  the  situation  I  am  re- 
p;iettiii9.  Let  us  imaoine  a  WUtshire  labourer, 
igBorant  of  all  school  learning,  bat,  conscious  of 
lus  oun  deficiencies,  determined  that  his  son  shall 
at  all  events  be  taught  to  read  and  write.  With 
some  aacriflce  of  the  help  the  bov  ought  give 
towards  earning  the  dail^  bread  for  the  household, 
aadevvn  with  aome  miagivinga  lest  his  son,  in 
aoqairing  too  much  knowledge,  diould  become  un- 
fitted for  the  life  of  labour  he  was  bom  to,  the 


man  sends  his  boy  to  a  school  aided  by  puUic 
funds,  and  periodically  inspected  by  Government 
officers,  until,  after  some  years,  the  chUd  has  reached 
to  that  degree  of  education  which  had  been  pro- 
mised him.  Then  our  oountrjrman,  let  us  suppoce, 
proud  of  his  son's  knowledgB,  wishes  to  make  a 
first  essay  of  its  practical  vuue  by  taking  bim  oo 
a  day's  holiday  excursion  to  the  capital  of  his 
oounfy.  Secure  in  the  thought  that  his  com- 
panion can  read  and  write,  he  go^  to  the  railway 
station,  and  asks  him  to  look  over  the  time-tahles, 
and  find  out  the  route  and  the  fare  to  Salisbury. 
The  boy  is  nonplussed ;  his  learning  for  this  pur- 
pose at  all  events  proves  to  be  useless ;  for  the 
railway  bills  are  all  written  out  in  the  Bassiin 
character!  and  in  Busaian,  too,  is  printed  the 
superscription  on  the  ticket.  At  last  arrived  at 
the  city,  they  think  to  recognise  the  parts  of  it  they 
had  heard  tell  of  by  consulting  the  finger-posts  and 
the  street-nsmies;  but  tiiough  these  are  written  in 
two  ways  for  the  information  of  various  kinds  of 
people,  they,  are  for  our  friends  useless,  since  they 
are  either  in  the  unfamiliar  Gothic  writing,  or 
in  the  unknown  Gbeek  characters!  Only  arrived 
at  the  cathedral  does  the  boy  find  himself  more  at 
hcHue,  for  the  prayer  and  hymn  boohs  there  are  in 
the  sort  of  printing  which  he  has  been  used  to. 
But  this,  the  father  thinks,  does  not  counterbalance 
the  practical  deficiencies  before  experienced,  and 
he  returns  home  revolving  the  di8apx)ointnient  in 
his  mind,  and  concluding  that  until  every  one 
writes  in  the  same  way,  it  is  not  such  a  fine  thing 
to  be  aide  to  read  after  all. 

I  firmly  believe  that  I  have  here  represented, 
without  exaggeration,  the  state  of  things  in  most 
parts  of  India ;  for  so  various  are  the  diaracten, 
the  alphabets,  there  in  use — ^various  those  taught 
in  Government  schools,  and  yet  more  numerous 
those  in  use  among  different  dasaes  of  natives— 
that  when  the  pupil  leaves  school  familiar  Trith, 
let  us  say,  two  of  them  (and  few  become  masten 
of  more),  he  finds  that  for  ordinary  purposes  of  Hie 
his  use  of  letters  is  greatly  restricted,  that  a 
majority  of  those  able  to  write,  whom  he  comes 
in  contact  with,  write  in  some  character  diff^ent 
from  either  of  the  two  that  he  has  learnt,  and  that 
he  and  they  might  as  well  have  remained  ignorant 
for  all  the  good  their  learning  can  do  towards 
enabling  them  to  communicate  by  letter. 

But  now  let  us  by  a  detailed  examination  see 
whether  the  impression  I  have  given  is  tme  or 
not.  I  cannot  mdeed,  to  prove  my  case,  go  ^ 
evening  over  the  whole  area  of  India,  but  I  will 
give  a  statement  of  the  alphabete  and  languages 
used  in  one  of  our  provinces,  which  may  be  taken 
aa  a  sample,  and  as  to  tiie  degree  to  which  oar 
conclusions  concerning  this  one  apply  to  other 
provinces,  there  are  many  here  who  'vnll  be  able 
to  speak  with  authority.  I  t^e  for  my  example 
the  Panjftb,  choosing  it  not  that  I  think  the  oase 
to  be  stronger  for  that  country  than  for  otherparts, 
but  simplvbecause  I  myself  am  more  familiar  irith 
it  than  with  other  portions  of  British  India,  and 
therefore  less  likely  to  fall  into  errors  of  detail 
concerning  it. 

In  the  Panjab,  then,  we  find  the  teaofaiiig  of  ti^e 
government  schods  to  be,  for  the  most  part,  ID  three 
different  chazaoters,  tiie  Persian,  the  Devandgari  for 
Sanskrit),  and  the  Boman ;  the  two  lomier,  at  the 
option  of  the  laamer,  for  the  "HindoetkBd  laogingBi 
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I  bwt,  n  i*e*iet8anly,  f o  r  E  n  glish ,  B  u t  h  e  re ,  in  tte 
p of  the  GtTT^eninient  sebchols,  is  not  included 
'  tongue  of  the  greater  part  of  the  people 
s  Psnjrtb ;  one  who  should  wish  to  leam  to 
1  md  write  in  this  mnsi  do  bo  through  a  fourth 
the  GurmukhL  Nor  is  this  all ;  none 
\^ma  will  enAblo  a  native  to  look  over  his 
si  ft  merchant's  or  at  a  hankered,  if  per- 
ihe  ihould  wish  to  verifj  an  item ;  for  these 
IM  one  would  have  to  leam  two  more  IdndB 
lyritiiig',  the  Banya  and  the  Lando.  Yet  others 
aoma  acroas  in  the  Panjab,  though  but 
1II7;  »till  some  of  these  are  uaed  la  busi- 
b)r  QoTermnent  officials.  On  the  cmren^j 
I  wiH  be  some  writing  which  anyone  who  has 
md  the  above  wii  kmds  will  think  he  ought 
a  able  to  tmders^nd,  jx^t  ho  will  fail  to  decipher 
'  litis  is  in  the  Bangiin  chnmoter ;  while  a 
I  k>r  money  paid  inU^j  one  of  tho  Government 
I  will  likely,  amon  g  some  writing  of  some 
ti  we  have  above  enumerated,  have  writ- 
\  raadnjble  except  by  those  whose  education 
I  a  diflierent  line,  for  this  is  in  the  EaithI 
Not  have  we  yet  come  to  the  end  of 
^MBiQoflratioo  of  alphabets  in  u£a  in  the  pro- 
lyl tile  Ptanjab.  If  we  go  to  the  HUs,  to  the 
difltrkt,  we  find  yet  another  form  of 
aad,  further  among  the  mountains,  in 
ol  valley,  we  reach  to  where  the  Tibetan 
r  U  iiat^L  After  this  enumeration  I  think 
i  will  be  rcfidy  to  allow  that  I  under-rated 
rllum  exM^^ented  the  confusion  of  hands* 
yon  Bi»j  ftppredate  at  one  glance  the 
t  aamber  of  chameters  used  in  the  Panjab,  I 
•how  yion  a  list  of  them,  in  the  left  hand  part 
»»O0mpafiyiiig  table ; — 

» L— CajimACTxms  snd  LAKor  aosb  m  Uas  m  rum 

lW^feMgTtxl«  or  Sanskrit  |  , , , . , « ,,Hliido8tSi^ 

[  . , Panjabf 

MtD^ /, BiUDialwt 

„.<... TiV«laa 

....>.».. Eogliah 

•  flf  thMo,  it  wiH  be  undeistood,  are  much 
'  IfXadly ;    of  aome  the  use  is  coafined  to 
r  or  tnule  :  others,  though  to  some  extent 
ithi?  Paojijb,  belong  t^  distant  parts  of  India, 
liQf  wh^bier  separately  important  or  not*  may 
"  '  hm  sakl  to  Imve  a  cumulative  efiEbct  in  the 

Bl. 

t  Ibonigh  some  of  the  effect  of  sneh  a  mul- 
ol  Idnde  of  writiiig  can  easily  be  con- 
d  re<jtiire  no  demonstration,  yet  others 
or  my  rfwiily  to  the  minds  of  those  who 
r  Uvitd  in  the  mid^t.     A  result  that  soon 
f  on  the  notaae  of  any  who  have  to  deal 
I  fb«  people}  who  me  these  writings  is  this, 
IdObonigh  a  good  many  even  of  the  poor  people 
'  I  to  Vmm  to  writi».  yet  they  seldom  acquire 
thiBis  a  irc3fy  impeTfect  knowledge  either  of 
[or  writing.    The  fact  is,  that  the  practice 
^  vsd  in  their  own  particular  charaoter  is 
*  Itav^e  not  the  opiKtrtunities  of  perfect- 
\vm  in  reading  by  that  inecssant  ujse  of 


the  faculty  which j  with  113,  one  who  has  once  got 
ijDver  the  first  difficulties  can  hardly  help  exercising. 
iHence  for  the  many — setting  aside  those  whose 
profession  is  letters — the  time  spent  in  learning  to 
read  and  write  is  alraofit  entirely  wasted,  first  on 
account  of  the  imperfection  of  the  result,  secondly 
by  the  contracted  application  of  it.  Often  do  we 
meet  with  men  who  can  write  but  who  cannot  read 
what  they  have  written*  and  to  be  able  to  readily 
read  a  stranger's  hand  is  counted  for  a  high  degree 
of  clerkly  akOl,  Of  the  other  matter— the  par- 
tiality of  the  use  of  any  one  alphabet — it  is  not 
uncommon  to  meet  with  such  an  instance  as  thia^ 
that  in  one's  own  establishment  four  or  five  men 
can  be  found  to  write,  and  no  two  of  them  shall 
write  the  same  character* 

1  should  not  fuMl  the  task  which  I  concdvo  to- 
be  mine — that  namely  of  putting  the  meeting  in 
a  position  to  form  a  judgment  for  itself  on  the 
whol©  question — were  I  not  to  show  how  far  this 
curious  multipHcity  of  writings  depends  upon  the 
variety  of  tongues.  To  show  thw  for  the  Panjab 
even  we  must  extend  our  survey  of  the  languages 
beyond  the  area  of  that  province,  and  include  in  a 
general  view  the  whole  of  Northern  India* 

In  the  plain  country  which  extends  from  the 
Indus  to  the  Brahmaputra,  a  distance  of  1,200 
miles,  are  spoken,  in  the  first  place^  by  the  mass  of 
the  people,  the  throo  languages  Panjahi,  Hindi, 
and  B^igaD.  Thene  have  pretty  distinet  terri- 
torial boundaries*  But  there  has  of  late  centuries 
spnmg  up  a  fourth  language,  winch  h^is  spread 
wide,  though  as  yet  but  superficially,  not  only 
over  the  areas  in  which  these  three  languages  ar» 
mninly  spoken,  but  over  nearly  the  whole  of  Indiai 
Now^  the  increase  of  this  fourth  language  is  still 
going  cm,  and  fiince  it  is,  as  we  shuJl  see,  closely 
connected  with  the  subject  of  this  paper,  we  mnst 
eluciilate  the  matter  by  going  somewhat  into  the 
history  of  it. 

The  MubBmmadan  conquerors  of  India  settled 
about  Delhi,  where  the  Hindi  language  was 
spoken.  Their  followers,  though  of  different 
races,  yet  had,  most  of  them,  a  knowledge  of 
Persian,  and  Persian  was  the  oonrt  la*iguage, 
and  the  language  of  officdal  writings^  Hence 
there  sprung  up  a  mixed  dialect^  of  which  Hindi 
was  the  fonndation^  but  which  contained  vety 
many  Persian  words,  and  Arabic  words  as  wcll^ 
which  already  hnd  their  place  in  the  Persian. 
This  new  language  was  called  Urdu  (from  the 
Turkl  word  for  camp),  smd  now  is  also  commonly 
called  Hindostani.  It  is  clear  that,  the  founda- 
ti<m  and  structure  of  the  language  being  always 
Hindi,  there  may  be  any  degree  of  admixture  of 
the  Persian  words,  which  are  found  in  it  whole 
and  unaltered ;  and,  therefore,  there  may  be  said 
t-o  be  a  grtwiual  passage  from  the  most  Persianis^ 
Vniu  down  to  the  old  HindL  Hindostani  may  be 
taken  to  denote  the  medium  dialect,  that  which 
now  is  acquiring  such  a  wide  extension . 

When  the  British  came  to  Bengal  they  did  not 
at  first  adopt  for  their  purposes  this  Urdii»  or  Hin- 
dostani, nor,  probably*  did  they  come  much  in  con- 
tact with  it.  Persian  was  still  the  court  and 
official  language  of  the  empero»  and  of  the  nawabs, 
and  Bengfii  was  the  vemacnlar  of  th©  province 
which  we  first  obtained*  B\it  in  the  course  of 
years  our  power  spread  further  up  the  country, 
and  in  reaching  to  what  are  called  the  North -West 
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Prorinoes,  we  came  to  that  part  where  the  mixed 
dialect  was  commonly  spoken.  Then  we  found  its 
use  as  a  general  means  of  communication,  as  a 
Unffua  franca.  We  found  that  while  its  structure 
was  such  that  it  could  be  understood  over  great 
areas  by  the  illiterate,  yet  it  contained  within  itself 
those  words  from  the  Persian  which  were  necessary 
to  be  retained  for  the  transacting  of  complicated 
business  which  had  originally  been  carried  on 
through  that  language.  The  advantage  was 
obvious  of  fixing  on  one  language  which  all  British 
officers  should  knowy  which  should  enable  them  to 
communicate  with  almost  all  of  any  education, 
and  with  also  many  millions  of  their  uneducated 
subjects  in  the  most  important  part  of  their  posses- 
sions. Hence  the  British  Government  has  nursed 
and  encouraged  the  Hindostani,  and  introduced  it 
wherever  it  was  possible  to  displace  by  its  use  the 
local  dialects. 

I  do  not  know  at  what  period  it  was  that  we 
adopted  it  for  our  law-courts  in  the  North-West 
Provinces,  probably  not  long  after  our  acquisition 
of  them.  On  our  annexing  the  Panjab,  Persian, 
which  then  still  prevailed  as  the  language  of  the 
courts,  was  continued  by  us  for  a  short  time,  but 
it  was  soon  afterwards  changed  for  the  Hindostani. 
Therefore  in  the  North-west  Provinces  and  the 
Panjab  we  have  Hindostani  as  the  lan^fuage  of  the 
courts,  and  as  the  general  communication  between 
the  Englidi  rulers  and  the  people,  and  with  much 
admixture  of  PanjabI  as  the  language  of  the 
towns. 

This  slight  historical  disquisition  was  necessary 
that  the  relationship  of  the  difEerent  languages 
spoken  in  the  Panjab  might  be  understoodL  We 
are  now  prepared  to  consider  the  list  of  languages 
there  more  or  less  in  use,  shown  on  the  right-hand 
side  of  Table  I.,  and  to  consider  the  ways  of  writing 
them,  present  and  possible. 

By  a  comparison  of  the  two  columns  of  the  table, 
we  perc^ve  that  whereas  there  are  ten  kinds  of 
alphabet  in  use  in  the  Panjab  there  are  only  six 
languages  that  they  are  used  for.  Three  of  the 
alphabets  are  used  for  one  language — ^Hindostani ; 
otiier  three  are  used  for  one  other  language — 
Panjab!.* 

It  is  clear  from  this  that  four  at  least  of  the 
alphabets  are  redundant;  that  even  if  it  were 
necessary  to  have  a  separate  alphabet  for  each  dia- 
lect we  have  four  too  many.  But  this  is  by  no 
means  necessary.  The  Hindi  part  of  Hindostani 
and  the  three  languages  here  bracketed  together 
— Panjab,  the  Kangra  (hill  dialect),  and  Bangall — 
are  closely  allied  to  one  another.  I  think  there  is 
no  sound  in  either  of  these  that  is  not  found  in  the 
others.  From  this  it  follows  that  an  alphabet  that 
will  do  for  one  will  do  for  all ;  that  there  is  no 
need  oi  this  multiplication  of  alphabets  to  write 
these  four  or  five  dialects  or  languages.  So  far  as 
the  nature  of  the  languages  as  we  find  them  is  con- 
cerned, one  character  would  suffice  for  all.  Then 
there  is  the  Persian  part  of  Hindostani.  For  this 
these  alphabets  are  by  no  means  very  suitable; 
hence  tioe  Persian  alphabet  (introduced  by  the 

~  •  Tn  tb«  n't  I  hAT»  put  nothinir  to  denote  that  RomMn  Is  used  for 
«i«ii^iri.  for  Indeed  to  the  Panjab  its  wnployment  for  that  por- 
*IH  iirSIIr*  limited.  And  there  are  certain  other  croes  oms  of  the 
5(2?  «I«tiiIoMbet«  which  I  hare  not  expreswd,  for  rioipUdty's  take. 
"^^InsaSkof  their  not  bdnir  of  mneh  Importance.  It  should 
*V^  S  MMMrhll  that  the  number  of  tea  alphabeUftnd  stz  Unfnaget 
*    Id  tiTtoorMfM  were  we  to  take  In  some  of !«»  ose. 


Muhammadans)  has  sprea4 ;  it  suits  best  for  the 
Persian  words  in  Hmdostani,  and  it  has  been 
added  to  so  as  to  do  pretty  well  for  the  Hindi 
words.  But  it  is  applied  to  no  other  of  the 
languages  than  Hindostani,  and,  as  we  see,  it  is 
not  the  only  one  applied  to  that.  It  ha$  not  proved 
itself  good  enough  to  drive  the  other e  out  of  the  field. 
The  confusion  still  remains,  although,  as  we  saw, 
there  ifl^  not  a  necessity  for  it  in  the  nature  of  the 
circumstances.  The  confusion  has  even  beoi  in- 
creased by  the  addition  of  Persian. 

We  will  go  on  down  the  list.  The  Tibetan  lan- 
guage has  sounds  not  found  in  the  otiien 
enumerated ;  their  alphabets  are  therefore  mi^ 
to  express  it ;  the  Persian  aljphabet  would  suffice 
as  to  separate  sounds,  but  it  is  unable  to  represent 
the  compound  oonsonants  that  so  prevail  m  the 
Tibetan.  Tibetan  has  a  systematic  writing-character 
of  its  own ;  at  the  same  time  the  Boman  has  been 
found  well  to  suit  it.  And  this  brings  us  to  the 
last  on  each  list — the  Boman  character  and  the 
English  language.  The  English  lang^uage,  it 
must  be  known,  has  already  a  very  considerable 
position  in  the  Panjab;  it  is  already  in  use  to 
a  very  important  degree.  At  the  present  day, 
almost  every  young  man,  ambitious  either  of 
learning  or  of  political  employ,  chooses  English  as 
his  instrument.  To  so  great  an  extent  had  lately 
the  eagerness  for  a  knowledge  of  English  spread, 
that  the  yoimg  Panjabis  (supported  in  this  by 
their  fathers)  wished  to  begin  it  without  having 
laid  a  foundation  of  knowledge  in  any  native 
language,  and  Government  had  to  pass  an  order 
that  none  should  be  taught  Engli^  in  Govern- 
ment schools  who  were  unable  to  read  and  write 
the  vernacular.  Doubless,  also,  the  tendency  of 
it  is  to  spread,  and  a  knowledge  of  English  wfll 
become  a  necessary  mark  of  a  liberal  education, 
unless,  indeed,  a  late  movement  for  the  teaching  of 
Western  learning  through  the  oriental  languages 
should  check  this  tendency. 

Now  the  English  language  no  one  has  been  bold 
enough  to  write  in  any  but  its  own  character.  To 
apply  either  Persian  or  Devanagari  to  it  would  be, 
either  to  attempt  a  phonetic  representation  of  the 
sounds  of  our  tongue  by  signs  by  no  means 
specially  suited  for  the  attempt,  or  to  make  a 
transliteration  of  our  irregular  spelling  tiiat  would 
cause  inextricable  confusion.  No  one  who  has 
thought  at  all  on  the  subject  can  believe  in  the 
possibility  of  writing  English  in  any  of  the  native 
In^an  characters.  The  results  produced  by 
natives  in  writing  our  proper  names  and  repro- 
ducing the  sound  from  the  writing  are  warnings 
sufficient. 

It  follows  from  this  that  if  one  and  one  only 
alphabet  is  to  be  applied  to  all  the  languages  in  use 
in  India  (English  b^g  of  them),  that  one  must  be 
the  Boman ;  that  the  only  course  towards  oom- 

?lete  uniformity  of  writing,  whether  for  the 
^anjab  only  or  throughout  India,  is  to  apply  the 
English  or  Boman  character  to  all  the  languages 
spoken. 

But  it  is  not  enough  for  me  to  prove  that 
if  we  are  to  have  a  uniform  system  of  writing 
for  India  that  writing  must  be  Boman.  I  am 
called  upon  also  to  demonstrate  that  uniformity  is 
possible,  to  show  that  no  such  difficulties  exist 
for  the  application  of  Boman  to  the  eastern 
languages  as  prevent  t^eir  alphabets  from  being 


JOTJBIf  AL  OP  THB  SOCIBTY  OP  ARTS,  Fbbbdibt  19,  1876. 


288 


I  yott  ioiii# 


■iw'i  lor  Bagliah,  to  show  tliat  their  soimdi  can 
^loffioiAaUy  etxpfwwswi  and  distmguiahed  by  our 
UQt  until  thit  has  be«n  Uono  wiU  my 
aEcamplatene^a. 
^  be  possible  for  me  to  rely,  ae  a 
this  proposition,  on  the  results  al- 
Btad  in  tbiB  diretjtion*  There  are  be- 
of  thft  workB  pubMsbtsd  by  tb& 
to  which  I  before  alluded.  The  test  of 
zuiopted  by  thefm  is  one  whicb  I  have 
1n«d,  and  found  concltisiirely  to  prove  its 
toaeat;  ona  is  able  from  ibese  books  to  read 
ttui  one  h  unfamiliar  with,  that  one  i^ 
it  of,  imd  to  givo  them  their  right  pro- 
ion^.  The  task  of  constructing  inch  a 
iiat  been  lij^ht*?ned  by  thb  fact,  that  nearly 
»  liBtiF«  writings  is  thoroughly  phonetic,  so 
a  liviidilevwtion  into  Roman  at  the  same 
|ifei  m  regular  representation  of  the  sounds ; 
^^oeptsoii  to  this  is  in  some  of  those  Persian 
wijish  were  derived  from  Arabic,  which  have 
ikmr  orig^nnl  letters  while  the  sounds  have 
iMttnilAU^d  to  others  already  existing  in 
m;  the  dit&cultj  arising  from  this  however  has 
Slilfalldtcifilj  got  oTer.  Another  evidence  of 
MfUdmess  of  the  Homan  system  if  given  by 
mch  I  hold  in  my  hand,  taken  from  the 
Btiijig*  f>f  th*^  Asiatic  Society  of  Bc^ngaK  In 
thist  S  Maided  on  enforcing  a  uniform 

for  .  uiismg  of  Oriental  words  in 

ImmuLi^  ^nl  th^y  circulated  this  key  to  the 
lion,  by  which   not  only   every  sound 
klt»r  aUo  of  the  languages  in  use  from 
CMwfc  ^ds  its  representative  Eoman 

Dot  aA  yon  to  assent  to  this  proposi- 

m  wtthority.      I  will  not  let  it  rest 

good  supports  as  those  which  have 

,     I  had  rather,  without  going  too 

4ilaU,  explain  to  the  meeting  how  Tuany 

to  be  expressed  for  HindoatiinT,  and 

in  what  way  the  Rom^tn  ch.'traeters 

tor  ths.t  purpose*     Sin(?p  Hindontiini 

di  both  of  Ptirsian  and  Hind!  origin, 

a  nljui  which  can  suJEee  for  Hirjdostrfni 

both    the    teehnioal    and    rccrmditt^ 

OOKite  fpf.im  th«  FerwMi,  and  all  the 

ievtfral  languages  allied  t^  Hindi : 

»  mnv  be  j[Troved  for  Hindostani  is 

naarly  nil  the  languages  we  have  mtit 

nil  t2icnt  there  are  this  number  of 


I IL— Sontfti  roAT  occtb  or  Hixifortawi. 

oaDd.  Total, 

.     37     .,,.     47 


'Twia  wtadB   bail    _ 

aastiji ,,,;  " 


llsid. 


10 


6 


45 


5-3 


lalUel  have  rt»ckoned  tip  the  sounds, 
dbo  souudj  as  they  are  actually 
mmgfbii  ol  the  na^cs  of  India.     The 
on  is  to  refiresent  these  5d  sounds 

t  plai^  wii  redttee  the  number  of  avail- 
ta  tS  liy  dtrrp^g  onr  £,  which  repn?- 
M»t:tni,  and  the  use  of  which 


creates  tmneoeasary  confusion ;  w©  have  now  but 
five  vowels  and  twenty  oonsouants  wherewith  to 
represent  ten  vowel  sounds  and  forty *five  conso- 
nantal sounds  ;  thus  the  problem  comes  to  look  yet 
a  little  more  hard,  but  you  will  soon  see  the  diffi- 
cxdties  melt  away.  The  next  accompanying  table 
will  explain  the  means  that  are  used : — 

TABLS     m,  —  SrOWOT©     TUS     AFFLlCinolf     OF     TUB 
ROHAK    Al^HASBT    TO    HmuOBTA»J    SoUHDB- 

Vowel  sounds* —  ITmalHSt 

l^ve  ISnfhsh  vdwols  (a,  ©,  i,  o,  u) ..,.,.,      5 

Threa^i>ec«nted  vowels  (a,  i,  u) 3 

Two  dipthongB  (iii,  au)    ..,,.,.,,,,,,,,,»,,,       2 
Consonautal  yonct J*  :— 

T wetjty  English  consonants  .,.-.*,, , , , »     20 

Elevon  asp i rated  lett^rs^  cje pressed  by  comblua- 
ti&n  ivitb  h  (khj  gh,  chh^  jh,  th,  ^b,  dh}  dh^ 

rh,  ph,  bh) U 

Two  coin bi nations  with  A,  conventionally  to  ex- 
press what  are  act  really  aspirated  sounds 

(•h.Bh)    _..,. 2 

Six  marked  eonsonauts  (t,  d,  r,  gi  kb,  n,  with 

some  diacritical  mark  to  be  attached)   , 6 

Apostrophe  to  repn»ent  the  Arabic  *ain  . ,  h.  • , »       I 
Throe  sounds  to  b«  denoted  hy  the  poailion  of 

the  letter  n  (as  of  n  in  ring) .*«...,«..       S 

Two  sounds  cot  separatoly  expressed  (a  sharp 
«A  and  a  strong  A)    ......,,..,,,,.,. t 

5S 

We  may  judge  from  this,  as  well  as  from  the^ 
examples  of  results  before  shown,  that  it  ia  pnicti- 
caUy  possible  to  express^  without  any  great  compli- 
cation, all  those  shades  of  sound  the  represontjitiini 
of  which  seems  to  be  necessary.  By  the  invention 
tH  one  or  two  more  signs  the  last  difierenoes  could 
be  shown  ;  on  the  other  hand,  it  might  be  possiblo 
to  simplify  still  further,  to  use  fewer  murks.  Xl 
have  put  down  what,  in  my  own  judgment,  is 
necessary  to  form  a  thorough  yet  eaffily- worked 
system,  but  I  am  quite  prepared  to  hear  that,  in 
the  opinion  of  others  ^  more  or  less  of  elaboration 
is  necessary.  For  this  degree  of  completeness 
which  I  have  cho9<m,  there  is  a  necessity  in  the  fir 
place  for  three  accented  vowels;  this  system  of^J 
acoents  Is  distinetly  simpler  than  tb  at  of  the  Fr 
language^  for  here  ia  only  one  kind  of 
(whether  the  long  mark  or  any  other  form  be  used) 
to  represent  the  long  sound  of  the  three  vowels, 
(7,  i^  and  II*  Then  there  ia  an  underlining,  or  some 
other  special  mark,  to  be  applied  to  six  consonants, 
and  this,  I  think,  one  cannot  do  without.  In 
Hindostiml,  the  two  f  *,  two  i* *,  and  two  r's  are  so 
very  distinct,  that  to  slur  over  this  difference  would 
bo  a  great  imperfection,  Again^  the  marks  for  ff  and 
kh,  to  represent  the  aonnd  of  the  Pt^rttian  letters, 
f/htiin  and  Me,  arc  necessary  if  one  would  express 
the  sounds  as  they  come  from  the  mouths  of  the 
Mubammadans ;  the  nasal  n  also  one  can  hardly 
dispense  with. 

With  all  this  I  do  not  count  the  system  as  too 
much  complicitttcd  ;  there  are  but  twenty-six  forms 
to  learn  (mcluding  the  apostrophe) — ^nine  modifi- 
cations by  marks s  fifteen  combinations  of  letters, 
mid  three  sounds  irnph*^!  by  po^sition.  If  one  con- 
trasts this  with  the  Dcvanriguri,  where,  for  Hindi 
words  only,  there  are 4 7  letters,  besides  half-a-doj£eu 
otlier  marks  and  innumerable  combined  consonants, 
of  greater  or  leas  complication ,  their  number 
reaching  to  hundreds,  we  need  not  be  ashamed  of 
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cpnf  alpluibet,  especially  when  we  consiiler  that  the 
forms  of  our  letters  arw  more  easily  recognisable, 
BTG  much  smipler.  and  decidedly  more  quickly 
written.  Compai-mg  it  with  the  Pefndoii,  we  find 
m  that  fllphabt't  3o  letters  ttnd  thi'ee  separate  vowel- 
marks,  besides  other  diacritical  marks  m.ore  or  less 
in  TIB© :  further,  all  these  letters  have  either  two  to 
Lfour  diffexent  fonrw,  varying  according  to  their 
I^Kieitiou  in  the  word ;  yet  for  all  this  complieation, 
the  expression  of  unusual  words  in  the  Persiim 
uharacter  is  sure  to  be  imperfect. 

After  this  comparison  ^vith  tho  two  alphabets 
which  are  cither  the  best  or  the  most  widely  diffaaed 
IB  India,  are  we  not  justified  in  maintaming  that 
^e  Eoman  is  applicable  to  Hindostani  and  to  the 
languages  allied  to  that  which  forms  the  founda- 
tion of  Hindostaaii  ? 

I  must  here  pause  to  remark  that  I  have  followed 
the  Jonesian  system  of  transliterating  (which  is 
that  in  which  the  books  before  you  are  written ]» 
L  without  discussing  any  alternative  one.  My  present 
f  object  is  to  prove  that  acconling  to  one  system  or 
anoHier  the  Roman  alphahctmay  he UflefuUy applied 
to  these  Eastern  kngtinges.  If  anyone  alioald  atic- 
ceed  in  showing  any  other  system  to  be  better  for 
the  purpose  than  that  here  followed^  I  shoiild, 
while  l^'onde^ing  et^  welcome  the  resulti  inflsmuch 
as  it  would  ehow  that  the  Boman  was  even  more 
applicable  than  I  thought. 

Let  us  new  in  a  few  words  review  the  steps  we 
have  ascended,  aad,  from  the  stage  now  reached, 
let  us  see  what  more  is  to  he  done*  I  hope  that  I 
have  convinced  you,  first,  that  there  exists  a  neces- 
sity for  change  from  the  present  confused  state  of 
tbmga  aa  regards  the  writing's  in  use  in  In^ia ; 
aecondly,  thai  the  change  required  is  the  introdiic- 
tion  of  a  general  alphabet  appUcahle  to  all  the 
languages  there  spoken  ;  thirdly,  that  there  is  no 
othf  r  way  of  niakmg  an  alphabet  genenil  than  by 
apjilying  the  Roman  alphabet  to  the  p\irpose :  and 
fourthly,  that  such  an  application  of  Homan  is 
jueehanically  possible* 

Kow  I  shall  Ijend  my  endeavours  to  show  that 
ihis  application  of  Roman  is  not  only  possible  from 
a  literary  |>oint  of  view,  but  that  it  is  also  politi- 
eally  practicable.     And  I  shall  add  something  as 
to    what,   in   my  opinion,   aro    the  measures  to 
be   taken   to    gain    the   proposed   end.      Let   us 
fir«i  consider  the  progress  that   has  in  the  last 
forty  years  boen  made  with  Roman -Hindostrmi, 
and  derive  from  the  eon^i deration  what  lessons  we 
may*     We  muat  remember  that  in  that  time  the 
eystem  has  been  started,  has  been  brought  to  a 
practical  form,  and  has  been  put  to  use.     This  is 
no  small  gain.     The  tise  of  it  has  spread^  but  has 
not  spread  wide.     As  1  said  in  the  beginning  (if  I 
I      am  wrong  there  Jtre  some  hero  who  can  correct 
I     me)  it  is  used  most  chiefly,  almost  entirely,  by 
'     those  who  are  under  the  influence — not  necessarily 
the  spiritual  influence,  the  educational  influence  it 
may  be — of  the  missionaries.     I  confess  I  see  no 
prospect  of  the  general  spread  of    the    Boman 
Bystem  if  the  efforts  for  it  are  to  be  conlEned  to  the 
same  taethoda  as  have  hitherto  been  used,     These 
efforts  have,  at  aU  events  for  many  years,  been  ex- 
pended in  steady,  quiet,  literary  and  educational 
work  on  the  part  of  those — not  yet  many — who  are 
interested  in  the  matter.     But  during  this  time  the 
multifarLous  native  alphabets  have  been  receiving 
distinct  aid  from  GoTemmeut.    Government  has 


undertaken  to  educate  India,  and^'puttiTi^i  m\U 
the  English  language — in  all  it«  own  f>r] 
in  the  greater  part  of  the  aided  sehfuj. 
goes  to  the  teaching  of  some  of  thu  t. 
alphabets,  or  of  the  more  ^emeiml  Devtl^  . 
Persian  eharaeters.  This  is  why  Bomaii  lu^ 
spread  further.  It  has  been  met  by  the  nmg 
of  the  other  alpbabats  encouraged  by  Goi 
And  not  only  does  the  action  of  Goverai 
teaching  these  in  tho  sehools,  but  for  all 
mont  purposes,  until  the  ettige  wlieu 
comes  in^  either  Persian  or  IllndJ  or  Ban[ 
some  character  allied  to  these  last,  is  mudt^i 
1  maintain  that  while  this  goes  on  our  cause 
prosper  as  we  wiali ;  that  the  course  Uj  tak« 
bo  to  coni^ri  Qovemm^ni  to  our  views,  to 
vince  those  who  hold  the  reins  of  the  ji^ 
these  views,  and  to  pcranade  them  to  give, 
events,  an  equal  chance  to  the  system ;  andf 
after  the  first  measures  have  borne  some  froili 
aid  yet  more  actively  the  growth  of  Eomao  U 
wide-spread  state  when  it  would  he  of  *o 
advantage  both  to  the  people  Mid  to  Go^ 
itM'lf. 

But  those  responsible  for  tlie  Gove: 
India,  supposing  them  to  have  been  ocm 
of  the  advisability  of  the  plan  were  it  ^ 
will  It  once  ask — <3an  we  make  this  ehauge^ 
we  do  it  ?    Will  it  not  too  much  shock  the 
dices  of  the  natives  ? 

In    answering    this    question    I  shall  ni 
ashamed  to  make  use,  among  others,  of  the 
meuts  brought  forward  long  ago  by  Sir 
Trevelyan,      The  people  of  Northf^n  ' 
received    a    new  alphabet    from    their 
madan     conquerors ;     the     Persian     alpl 
le4imt    by  many  a   Hindu  ;   there  is  nol 
show  that  the  Delhi  govommont  ever  foi 
or  took  other  means  to  encourage  the  (Spread  oJ 
than  to  continue  using  it  for  their  own  parpai 
yet  this  is  now  among  the  most  wide-spriftd  of 
alphabets.     This  foreign  alphabi^t  is  theootwi 
our  Government,  in  North -Western  Imdla  ifcj 
t^vent^i  chiefly  favours.     You  ctinnot  H  ■"  "^^ 
the  people  will  not  willingly   take 
alphabet ;  nor  can  it  be  aaid  that  it  w  ■ 
for  •Government  to  favour  any  but 
neeted  in  the  mluds  of  the  people  wit 
hold  moat  in  reverence.     If  Hindcs  1 
Persiim,  much  more  eaaOy,  under  c< 
circumstances,  will  they  take  to  RtimaJi, 

But  we  have  a  nearer  instance  of  the  pecp 
India  taking  to  new,  to  foreign,  whyi*  in 
matter  of  letters.  The  very  great  growth  d 
knowledge  of  Enghflh;  the  still  in>^atcr  app 
for  the  'knowledge,  whose  acquisition  is  dj 
limited  by  the  time  that  the  children  can  m 
for  school;  their  eagerness,  as  told  above,  to  I 
menee  the  study  without  knowing  how  tojfl 
write  their  own  language  in  any  alphabet  A^H 
this  is  surely  convincing  that  there  is  i^^H 
of  deep-seated  prejudice  standing  in  th<9 
the  change  we  propose,  and  that  Uie  ^^t^fl 
certainly  learn  what  they  see  to  bw  jj 
advantage.  If  tJiey  were  onoe  to  mB  <J^^H 
Roman  writing  was  to  rule  the  future,  thl|H 
not  take  long  to  recognise  the  ailvimtages  ■ 
iug  to  a  system  which,  with  the  lal«>ur  ofp 
in^  but  one  set  of  characters,  would  enibfa  j 
children  to  advanoe  from  tiie  knowlad^  of  1 
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'  Umf^ma  to  ttiat  of  the   /jfi^u€(  franca   of 
',  tiueooe  to  the  Englkb* 
etnmt  of  the  ganeral  applicability' of 
riedge  of  reading  an'l  wrifcing  aa   the 
can  ^t»  that  makes  the  anotiiAlous 
iners  which  ia  thus  depictad  ia  od&  oI 
DJAb  Educfttioii  Repurts ; — 

iml#  (Ihftt  whic;b  otilig:««  oliildmi  to  loara  to  rem!  in 
»ff©  before  TOmTnenmng   Enyiifih)  in   atill 
r  in  mjioy  IjcalUies,  t^iip«i:iHlIjf  m  m  Lahore* 
» to  be  tbat  Ihere  is  acarMly  unywhene  n 
i  for  thn  »tmly  of  the  venrnDulnr.     «... 
I  moir  •t&nda  inapecijil  need  of  encaurs^emoat  is 
F*flao*titin,    .     .    .    The  gr**t  drawbcick  iigttinat 
U«a  to  c^nlead,  i»  that  It  pfisReaaes  ni»  m&rkBl 

t  b  tru^,  in  the  presence  of  a  multiplicitj  of 
'  9f  tho  learning  of  any  one  alphabet  ia  of 
and  the  nativea  feel  it  to  be  so. 
now  be  said  that  the  natives   are  jw> 

0  thetr  own  kinds  of  writing  that  it  would 
Bblo  to  attempt  to  replace  them  f  Ko, 
pHon  to  the  change  proposed  would  not 

tho  body  of  the  people,  who  will  bo 
If  affected  by  it ;     it  will  come   from 
Mycins  of  nativcBf  with  whom  I  grant  it 
tlioroti^bly  unpopular*     In  the   P*fcnjab» 
(jo^obftblj  in  the  Korth-West  Provinces^  the 
ais  ai  this  scheme  will  be  the  experts  in 
k  wnkiBg ;  in  other  provinces  abo  the  iame 
T«|iitii?BCtnted,  they  atft  those  who,  by  the 
l^e  Ihey  possess  of  the  writing  through 
baarOovernmontin  the  districts  ia  worked,  are 
Ito  pfiiy  upon  our  more  ignorant  subjeots; 
ila  would  diminish  fts  th*^  people  through 
rled^  of  letters  boeanie  able  to  take  earo 
For  the  vested  interests  of  those 
» »ot  ft'-^l  my^l^  caUod  ujion  to  show  how 
\  i^ould  be  made. 

I  in  antwer  to  the  doubts  whether  Go- 

lootild  safely  interfere  on  behalf  of  the 

Rhenie,      It    is   now    to    be    considered 

it  is  likely  that»  even  with  Government 

i  ftcftt  diang^  could  he  effected.     We  must 

r  whMi  a  gre&t  power  of  influeneing  is  pos- 

f  am  Government  in  India  *    It  is  the  po  wer 

1 -organised  Eaetem  despotism,  combined 

it  wSkh  afiiGS  from  the  interested  good- 

hm  gems-n&A.     Some  things,  indeed,  there 

t  &XF  Govennnent  could  not  do,  even  if 

1  ill  ami  beyond  the  limits  of  what,  ae- 

our  rwognised  principles  ^  would   be 

It  coald  never*  for  instance,  make  the 

liffua^e  general*     To  get   that   strange 

,  whitjli  ts  native  to  but  a  few  thousands  in 

t  •dm>t#^  by  iU  hnndrt^s  of  uxillions  in  quite 

li  wiiit  a  Govemineut  can  effect.     But  to 

i  n  ffonoml  alphabet,  and  cause  it  to  aprood, 

^  f^  h)1  pfuctical  purpOMi  to  diBplaca  the  old 

k  d^tinctly  witMn  its  power.     For  this  does 

M  doeii  thd  matter  of  language,  on 

hourly  teaching  from  the  earliest 

mwwiuiOiaesB,  but  it  is  a  matter  of  school 

»iiidilia  moro  important  schools  already 

1  m  Qovemment. 
^  tht  iaflnence  of  Government  for  our  mo- 

iba  instmmentu  would,  in  the    hrat 
i  eomiderable  number  of  natives  en- 
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gaged  in  education  who  know  something  of  Kng- 
hsh.  From  the  fucts  I  have  brought  forward, 
showing  the  facihty  with  which  the  letters  of  imr 
alphabet  can  be  fitted  to  the  various  sounds  that 
havd  to  he  expressied,  it  will  have  become  evident  to 
you  that  anyone  who  has  at  the  same  time  a  know- 
ledge of  one  of  the  vemacidar  languages  of  India 
and  of  English  wonldj  in  a  veiy  short  time,  leam 
to  adapt  the  writing  of  the  latter  to  his  nativa 
language.  Wo  have,  therefore,  aim  oat  ready-made, 
a  large  staff  of  teachers  for  the  new  art ;  for  ob- 
serve, for  the  present  purpose  a  good  knowhjdge  of 
English  is  not  necessary,  only  a  familiarity  with 
the  forms  of  the  lettora ;  maiiy  second-rate  Bng- 
lish  suhohvrs-^and  of  these  there  are  indeed  many 
^might  be  good  teachers  of  Roman.  A  week  or 
twa'«  iivstmcition  in  some  central  training  college 
would  enable  these  men  to  become  instructors 
ia  their  turn.  To  aid  them  there  would  be  re- 
quired a  few  simple  authoritative  books  on  the 
system— a  handbook  of  instructions,  say,  and  a 
liietionary.  When  the  way  had  become  by  those 
means  prepared^  Government  might  allow  nothing 
to  he  taught  in  its  schools,  or  in  schools  aided  by 
its  grants,  until  the  pupil  had  learnt  to  read  and 
write  either  his  own  vernacular  or  Hiudostant  in 
the  Roman  character*  AlsOj  from  those  now  miUf 
ing  college  or  the  higher  schools  for  an  Englislt 
course  this  additional  teat  might  fairly  be  requirecL 

But  the  work  must  be  begmi  from  more  sides 
than  one.  In  judicial  proceetlings  steps  should  bo 
taken  in  the  desired  direction,  In  the  first  place, 
all  petitions  before  a  court  of  law  should  bo 
aUowed  to  he  written  either  in  Eoman  or  iu  what- 
ever charact*?r  is  now  in  use,  at  the  option  of  the 
suitor.  For  some  time  the  Roman  would  be  used 
side  by  side  with  the  old  character.  As  the 
native  officers  of  the  court  became  grtidmLUy  ac- 
quainted with  the  Roniriu  system  (either  by  each 
learning  it  or  by  their  replacement  in  the  natural 
course  of  things  by  those  who  Iiad  acquired  it  at 
school  or  collegc^)i  so  might  the  petitions  be  abso- 
lutely restricted  to  the  Romanised  form,  A 
aimUar  course  might  be  pursued  with  regard  to 
depositions ;  wherever  the  clerk  of  the  court  had 
qualified  in  Roman ,  the  evidence  should  be  written 
down  in  it.  Steps  might  be  taken  to  hasten  the 
time  when  all  these  offices  should  thus  bo 
qualified.  Tlie  Goverameiat  of  India  know  well 
how  to  tempt  those  under  them,  by  advaniagea 
distinct  or  implied,  t<^  exertions  for  any  atron|cly 
wished  *f or  end.  In  every  branch  of  the  admini^ 
tration  Uke  measures  should  be  taken.  AH 
writings— proclamations,  notices,  ±c., — should  Iro 
given  out  in  the  Eoman  character,  here  also  at 
;  first  side  by  side  with  the  old  alphabets,  which, 
should  gradually  be  disused  as  the  knowledge 
of  them  diminished.  Again,  many  things  ate 
now  published  in  English  which  yet  ought  to  be 
made  known  to  the  body  of  the  people ;  for  these 
Roman  Hiudostant  would  be  a  good  chaimel,  since 
by  this  they  would  reach  the  natives,  and  would 
aiso  be  understood  by  almost  every  Engli«hinan 
in  India. 

If  more  is  wanted  than  what  I  have  said  to 
teimpt  the  men  who  wield  the  power  of  the  Go- 
vernment of  India  on  to  what  I  am  my  sell  con- 
vinced is,  though  a  long,  yet  a  smooth,  but  not 
a  slippery,  course,  I  would  ask  them  to  look  nk 
some  of  the  direct^  immediate,  positive^  ben* 
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that  we  may  see  would  be  snie  to  flow  from  the 
measurefl  lately  indicated. 

Any  improyement  in  the  adminiitrallve 
machinery  of  onr  Gk)yemment  in  India  is  a  thing 
to  be  welcomed  equally  by  tiiose  engaged  in  the 
working  of  it  and  by  those  on  whom  it  operates. 
Now  our  proposed  change  would  be  for  this  great 
machine  fike  a  fresh  turning  of  the  bearings  on 
which  the  various  parts  of  it  work ;  smoothness  of 
motion,  lessening  of  friction,  would  be  ihe  almost 
immediate  result.  A  few  instances  of  the  present 
roug^ess  in  the  working  will  conyince  you  that 
some  improvement  is  indeed  wanted. 

All  here  know  of  the  great  amount  of  judicial 
work  done  by  our  civil  servants  and  our  soldier 
officers  in  dviL  employ  in  India,  and  all  must  have 
heard  how  much  coimdence  native  litigants  have 
in  the  integrity  of  these  Englishmen.  But  only 
those  who  have  been  in  India  and  watched  pro- 
ceedings in  some  District  court  are  aware  to  how 
great  a  disad vanta^  the  English  magistrate  is  put 
o^  the  evidence  bemg  taken  down  by  the  derk  of 
his  court  in  a  running  native  hand.  Though  the 
Englishman  has  passed  an  examination  in  that  very 
writing,  vet  practically  he  is  unable  to  read  it,  that 
is  to  say  he  is  unable  to  read  it  with  such  facility 
that  he  could  take  up  the  record  and  turn  over  the 
leaves,  and  get  at  tiie  bit  of  evidence  he  wished 
to  look  at.  The  following  words,  quoted  from  a 
circular  of  the  Panjab  (Government,  which  was 
sent  a  couple  years  ago  to  all  the  Commissioners 
and  Deputy  Commissioners  of  that  province,  will 
prove  mat  1  am  not  exaggerating  : — 

'^  Tbi  petttioa  snd  depoiitioii  wiitort,  M  a  rale,  write  htoda 
thai  are  only  lagibU  bj  aa  expert,  and  the  preaiding  jadgeor 
magiatrate  la  noable  to  detaot  intentional  or  accidental 
errore,  or  indeed  to  decipher  a  writing  which  ia  more  a  ihort 
hand  than  an  authorised  style." 

This  refers  to  the  Persian  writing,  by  means  of 
which  proceedings  in  the  Panjab  courts  are  carried 
on.  To  how  great  a  degree  the  magistrate  from 
this  cause  is  dependent  on  the  writers  under  V>^Tn 
the  suitors  well  know ;  ofteoi  they  find — oftener 
still  they  fancy— that  the  advantages  of  integrity 
in  the  judge  are  coimteracted  by  the  intrigues  c^ 
those  about  him. 

If  we  walk  from  the  Eachahri,  the  court,  across 
to  the  Pbst-offioe,  we  shall  there  observe  quite  as 
dear  proofs  of  the  need  of  some  improvement. 
We  tWe  see  letters  directed  in  English,  in 
Persian,  in  Hindi,  and  in  other  writing.  The 
Postmaster  has  a  good  knowledge  of  E^guah ;  the 
BOTter  has  a  fair  knowledge  of  it,  and  a  ^owledge 
of  one  other  alphabet,  in  the  Panjab  probably 
Persian ;  the  letter-carriers  usually  know  neither 
of  these  two  but  some  other  writing,  imperfectly ; 
by  means  of  it  they  with  difficult  jot  down  on 
each  envdopethe  names  as  thevare  r^id  out  to  th^n 
by  the  sorter.  The  results  may  oe  expected,  or  rather 
they  are  not  quite  so  bad  as  mi^xt  be  expected, 
but  they  are  bad  enough.  The  Sbgliah  letters  are 
delivered  with  fair  punctuality,  especially  those 
addressed  to  Englishmen ;  the  native  letters  may 
or  may  not  reach  their  destinaticm ;  the  percentile 
of  miscarriages  is  very  larse ;  a  i)oor  native,  when 
he  commits  his  letter  to  tne  post,  does  so  without 
much  confidence  that  it  will  be  ddivered ;  often 
have  I  fifiown  one,  when  simj^y  writing  to  get 
news  fron^  his  home,  pay  the  sixpence  (equal  to^ 


two  days'  pay)  to  have  his  letter  registered,  thmk- 
ing  that  a  simple  letter  will  have  nttle  ohanoe  of 
reaching ;  thus  the  poor  are  shut  out  from  the 
blessings  of  ohea^  postage  whidi  the  GovenoMnt 
intended  to  provioe  for  tiiem.  The  mere  ttating 
of  these  facts  is  proof  enough  that  the  one  reoiedy 
is  a  general  alpmibet. 

I  might  follow  this  subject  through  every 
department  of  (Government,  and  show  how  the 
action  of  our  administrators  is  crippled  by  the 
want  of  a  general  means  of  oommunicatang.  But 
it  would  take  too  long  for  this  occasion.  I  must 
be  content  to  assure  you  that  the  above  are  merely 
instances  of  difficulties  that  are  met  with  in 
numbers.  I  think  that  some  of  those  present  who 
have  held  hiffh  office  in  India  will  oe  ready  to 
confess  how  ^ad  they  would  have  been  to  poMe«i 
such  a  means  of  explaining  their  pohoy  to  the 
people  and  obtaining  ^eir  co-operation,  as  would 
be  provided  by  an  a^habet  readable  byaUwhocan 
read. 

Sir  George  Campbdl,  in  his  address  to  this 
Section,  d^ired  the  Society  of  Arts  to  pay  tt« 
attention  to  the  material  improvement  of  India. 
We  cannot,  I  think,  be  doubtful  tiiat  »ome  of  the 
advantages  of  the  plan  we  are  discussing  wiU  come 
under  we  head  of  material  improvement  Sir 
Geor^  would  turn  education  to  more  usefol  and 
practical  channels.  Mav  I  ask  if  the  establish- 
ment of  a  general  alphabet  would  not  be  the  very 
opening  of  a  sluice-g^te  to  those  channels  ?  Take 
for  an  example  the  matter  of  trade  between  this 
cotmtry  and  India.  I  think  it  has  l>een  felt  that 
there  is  often  a  hitch,  or  more  than  one  hitdi,  in 
the  chain  of  communication  between  the  exporting 
merchants  at  the  great  ports  and  the  native  pro- 
ducers in  the  interior,  or  between  the  importer  and 
the  ultimate  native  consumer.  The  waves  of 
variation  in  price  are  too  long  in  traasmisrion ; 
there  are  weak  places  in  the  cable,  along  which 
information  does  not  easily  pass.  The  resnlt  has 
often  been  a  glutting  of  markets  alternating  with 
hi^h  profits  not  fairly  difiused,  all  which  is  against 
a  neahhy  state  and  a  steady  increaee  of  trade. 
Among  the  causes  of  these  pnenomena,  a  careful 
examination  would,  I  think,  Aovr  these  to  have  a 
place,  namely,  the  absence  of  a  ready  means  d 
communication  betwe^i  European  merchants  and 
native  agents  or  correspondCTts  in  the  interior; 
and  the  state  of  helplessness  in  which  the  peasantry 
are  held  by  the  native  produce-dealers,  a  state  to 
which  it  is  true  they  are  brought  partly  by  their 
improvidence,  but  in  part  it  is  due  to  their 
ignorance.  A  more  general  knowledge  and 
use  of  writing  in  a  generally-known  tongw 
like  Hindostani  would  tend  to  remedy  both  these 
evils. 

Another  branch  o£  inquiry  along  which  I  oovH 
have  wished  to  ask  y9ti  to  join  me  had  time  allowed, 
is  the  question  of  the  future  of  the  Hindostani 
language.  I  have  said  that  Hindostani  has  in  s 
measure  become  the  lazkguage  of  the  towns  in  a 
great  x>art  of  Lidia.  There  can  be  no  doubt  tiiat, 
now  that  communication  between  difierent  parts  is 
becoming  so  comparatively  easy  and  general,  such 
a  common  tongue — ^to  supplement,  not  necessarily 
to  displace,  Sie  local  dialecfc8---gives  immense 
fadlitiee  in  transaotmg  affairs.  Now  the  adoption 
for  it  of  the  Koman  ^habet  wotdd  have  a  great 
effect  not  only  on  the  f  urtheranoe  of  its  spread)  but 
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■pment  of  tht  laxngrmge  itself. 

tBiii'lai^tifii  Iflnguage  is  not  fixfid.    There  h 

'  JfgtAng  on  m  it  a  stragg^le  l^tm?(^n  lon^ 

t  woftU,  and  between  Persjian  and  Sati^- 

As  long  S3  tht}  writing  of  it  is  in  the 

(<lf  t  hw  expertSj  whose  natural  tendency 

utiy,  thr:  long  worda*  incomprehensible 

ilmdit  tmproQoiuiG€able  by   the  masses, 

iimhk  id7Mit&g«.    Agmn,  while  the  chief 

ii«s  thoaa  wLo   L&ve  learnt  the  Per.siaji 

r.  liitw  if  always  an  inclination  towards 

aaii  Arahie  toiins^  even  when  those  de- 

Ni  Irom  S^^skrit  rools  would  be  quita  as  ex- 

l»f*Tr,  dRil  would  como  more  natimdly  to  tlie 

tiiu  ot  thff  pwple.     The  adoption  of  Roman 

nH  lutfl  a  t*>ry  diii^ct  and  woighty  eflB©et  on  the 

I  firtbr  perfecting,  of  a  common  dialect ;  it 

id  bDwurdfl  a  fusiitg'  of  Urdu  and  Hindi,  by 

ii'isen  words  from  Arabic  and 

ho  til  d  h^  bronght  together;    it 

>  bring  the  literary  language  into 

iint  spoken,  that  wJiich  we  saw  to  be 

.    I  reading;   for  with  one  only  kind  of 

there  wonid  be  a  more  general  criticism, 

jjlil  ^uiTi^^r  T^tiat  was  written  to  a  com- 

g^eneral   standard  that   would 

.^'3.     For  another  effect  on  the 

Tiit  quote  »om©  words  written  long 

TraTolyan : — 

<t  )»  a  danbt  tlut  Eaglish  ActaatiBc  tflnni 

—  r-vidily  and  *Mmrately  adapted  into  tho 

1  tluit  both  the  words  imd  Rpitit  nf  lli*ii 

<  be^^mc  muph  mor»  riipidly  diffii*«l 

gp^t*!D,^titij  Lhcf  iibaU  bnfo  ti«siLiiait«d  wiih  En«Iith 

ptei  J  i  eotti&oii  writlea  utd  printed  ch»rA^ter/ ' 

I   now  to  f rain  from  further  develox>- 

-    littis  of  the  probable  and  possible 

.1  ID*  f^itare  of  the  chanijo  proposed.     Only 

^pmli««y  will  I  venture.     1  believe  that 

nl  oittiion  of  the  pow^r  of  reading—of 

•  t^i  \iL\t  iR  put  forward  by  Government — 

people  of  ludiii  to  asaert  their 

i  nee  of  all  frSBunied  authority , 

1^  iiL^  441  of  Usn  oppresses  them  ;  it  would  tq- 

""**"  ifcpism  the  fear  of  the  lowca*  ministerial 

n>iit,  would  lessen  or  render  im- 

r ties  and  injuries  oft«n  inflicted 

m    iii  ir  **  insol^'nce  of  office/*      I  have 

<^i  thAi.  jt  would  form  the  link  now  want- 

thi'    English    governors    and    the 

►  that  it  would  diminii^h  the  distanco  of 

fnven  thtra.      We  should,  in  the 

ver  this  space,  be  meeting  the 

Uiiin    half     way,     we     learning 

^^5^l4g^   while   they   ahould    learn    our 

"^ww  which  I  advocate  is  a  sweeping  one 

w«fri  **  i^ppjirag'^  does  not  imply  a  greater 

i:  expected  in  the  carrying 

;  a  thorough  change,  at  all 

li  Al  the  looked-for  results  are 

,t  would  be    one  the  action  of 

;  -read  over  long  yearSt      During 

vodld  be  required  an  active  in- 

-  "muaUy,  exerted.     With  this, 

^trried  out,  without  violenoe 

nativea,  almost  completely 

labile  its  good  results  would 

^uisabk*  for  centuries. 


DISCUSSION, 

Dr,  Leitaar  sail  ha  had  always  had  the  greatest  regarl 
for  the  spirit  hy  which  Mr,  Drew  had  been  uctuatod 
during  hU  m  si  deuce  in  ladia,  but  at  the  sime  timo  ha 
ftf It  constrained  to  differ  from  him  on  many  mittera  ot 
detail  and  almost  pntiroly  from  bis  conclusiona.  The 
SEibstilutioa  of  the  Romaa  characters  for  the  varioas 
characters  which  exiated  in  lodia — and  the  reasons 
for  which  had  been  very  clearly  put  forward— bad 
difficulties  of  its  own  to  cncouatt^r  quite  as  great  as  the 
present  alphalKits  had  to  meet,  Tbesg  were  looked  anon 
by  the  natives  with  the  rererenco  which  they  attached  to 
their  own  learmng  ;  bnt  the  Ilomaa  characters  came  to 
thamin  thegmse  of  something  periectly  strange,  imposed 
by  the  Government,  end  not  apparently  answering  any 
purpose  but  the  very  doubtful  one  of  bridging  over  the 
difficulty  of  acquiring  the  vtrmacular  langungea  hy  tho 
Engliah.  It  had  bean  said  that  there  was  a  great  dia- 
iuclination  in  the  Punjab  to  study  the  vemacularft  in 
Gov^^rriQiont  schools,  but  that  was  simply  because  thaea 
languagea  were  already  taught  iaddentally  throngh 
Arabic  and  Sanscrit  by  the  priests,  in  whom  the 
people  had  confidence.  After  a  leng  reatdenoe,  and  a 
somewhat  intimate  acquaintance  with  the  natives  of  that 
province,  he  was  prepared  to  say  that  the  education,  aa 
distinguished  from  instruc^on  which  they  obtained  was 
not  that  gi?eTi  by  the  Government,  but  that  which  they 
pro ri ded  fe r  themselves.  Whilst  there  were  abnat  22, 000 
pupils  in  the  Government  schools  in  his  district,  there  were 
at  lert^t  148,000  atudyiug  in  the  porchtjs  of  tnoaques  and 
near  the  temples.  Very  often  thelcarning  whicb  they  thus 
imbibed  proved  a  powerful  mcntftl  diarjipline  ;  but  it  was 
stronifly  connectei  with  tbfj  f^3eliIlg  el  diMppointment 
which  was  so  common  amongst  the  natural  leaders  of  tha 
people,  who  found  themselves  unduly  ignored  nnder  the 
English  system.  The  vernactilar  education  we  offered 
wris  not  that  which  the  people  cared  for.  In  the  first 
place,  oar  knowledge  of  it  w.ts  but  slight ;  and  then,  initead 
of  lidaptiog  our  ideas  to  their  wants  we  had  gone  on  traps- 
lating  European  idena,  forge ttingtbfl.t  words  were  made  in- 
telligible only  through  their  histories,  and  that  the  words 
ofourciriliorttion  especially  were  made  up  of  concrete  ideas 
which  nltimately  concentrated  and  cryatalhaed  in  one 
term*  Llnleaa  those  associatioDa  and  that  history  ooidd 
be  supplied^  the  approximate  translation  of  mere  words 
would  never  mak«  those  who  learnt  them  better  men^ 
or  give  thf^ra  more  disciplined  minds.  The  people  did 
not  conelder  it  necessary  to  leatti  Urdu  ber4ius0  they 
lefirnnd  tt  tbrouj^h  the  Persian  or  through  the  Arabic, 
nor  Hindi  because  they  learned  it  incidentally  through 
Sanskrit ;  bat  ns  ta  the  Eomiin  character,  its  difficulties 
were  gr«at,  even  to  an  Euglisb  child  learning  to  write 
and  spell  ita  native  language.  Then,  ligain,  there  was 
the  question,  what  system  of  Itomanisation  should 
bo  nsed :  more  than  one  had  been  in  vogue,  but  with 
due  deference  to  th^  great  authorities  on  the  nubjoct,  he 
considered  them  all  more  or  less  impracticable  and 
un philosophical.  For  instance,  in  the  system  put 
forward  by  Mr,  Thomas  an  apostrophe  was  given 
for  "ain"  thoogh  it  was  really  a  consonant  which 
was  accompaniel  by  a  number  of  ^  voweK  ^^^ 
might  be  read  in,  at  least,  three  different  wayt* 
When  you  came  to  the  phenetio  laws  of  other  Oriental 
languages,  such  as  Tiirkifth.  you  met  with  sounds  peculiar 
to  them,  and  transliterators  commonly  forgot  that  the 
phonetic  laws  of  Viirious  Oriental  tongues  were  not  tha 
same-  If  you  applied  n  law  which  might  do  pretty  well 
for  the  way  in  which  Europeans  mispronounced  Urdu, 
it  would  n-*t  not  do  at  all  for  Arabic,  or  Persian,  or  the 
iiomplicatfl  1  vocallBation  of  Turkish.  It  was  quite  clear 
that  to  ttaoh  the  Indian  children  to  spell  as  the  English 
did  would  nevfr  do,  becanse  Englishmen  in  after-life 
bud  the  greatest  difficulty  in  getting  rid  of  the  false 
aAaociations  of  sound  with  the  Roman  alphmbet  in  which 
they  were  brought  np.    It  was  ertremely  desirable  no 
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doubt  that  Bnglinhmen  should  acqoire  a  knowledge  of 
other  lan^^iiages  besidea  ttieir  own,  bat  the  diffioolfy  of 
their  position  in  India  was  that  the^  had  too  much 
power,  and  might  easily  giro  a  direction  to  education 
not  xeallT   smted  to   the   millions  of  docile  people 
there,    who,    unfortunately    for   themselves    and   tor 
us,  had  not  yet  learned  to  speak  out     At  the  pre- 
sent moment   India  suffered  nom  what  was  teraied 
the  soientifio  system  of  transliteration,  one  of  the  first 
results  of  which  was  that  every  British  oflloer  thought 
the  letter  ii  was  something  to  be  avoided,  that  it  marM 
an  Englishman  of  the  old  school,  unacquainted  with 
right  spelling,  and  therefore  they  substitoted  a  for  u, 
aoid  if  they  wanted  to  be  thought  very  learned  put  an 
accent  over  it    Even  a  Mussulman  was  now  called  a 
Mossolman;  Jullundur,  J&hmdar,  and  so  on.     In  this 
question,  as  in  every  other,  the  first  requisite  was  to  view 
ttie  matter  from  the  native  stand-point»  to  be  willing 
to  leazn  from  them  as  well  as  to  impart  knowledge  to 
theuL    The  first  thing  which  struck  him  in  Table  3  was 
the  altered  sound  of  fi,  according  to  its  position,  and  it 
had  been  said  that  its  sound  in  the  wcods  tknt  and 
rinjf  was  essentially  different    The  sound  of  ng  was  the 
French  Urn  natal^  produced  by  suddenly  finiahing  a  long 
vowely  and  had  nothing  to  do  with  the  pure  sound  of 
M,  but  where  there  was  the  sound  of  n  foUowed  by  ^,  it 
was  still,  to  all  intents  and  purposes,  n,  uid  it  formed 
in  hci  the    conneotmg    link    between    vowels    and 
consonants.      He     did     not     think     the     way     in 
which  Table    2  was   constructed  was  quite  fur  to 
the  Punjab.    Ihvanagari  was  used  by  all  classes  who 
oonsiderea  Sanskrit  a  sacred  language,  9jf,,  for  Hindi, 
but  it  was  not  £ur  to  s^  that  these  three  alphabets  of 
Persian,  Sanscrit,  and  Kaethi  represented  HimUtUmi. 
The  Persian  alphabet  no  doubt  was  used  in  Hindootani, 
simply  because  it  had  worked  its  own  way  for  utility. 
No  doubt  the  people  in  the  Punjab,  as  elsewhere,  as  they 
saw  the  power  of  Government  more  and  more  estab- 
lished, would  gradually  learn,  not  only  the  character  in 
which  the  lan^uaffe  of  their  rulers  was  written,  but  also 
the  language  itself  to  a  certain  limited  extent;  but  if 
you  inflicted  upon  them  a  diaracter  without  consulting 
their  natural  leaders — ^for  whom  Mr.  Brew  made  no 
provision  whatever— fiulure  would  be  inevitable.    But, 
to  take  another  side  of  the  question,  suppose  you  en- 
oouraffedwhat  the  people  revered,  Uieirsacved  languages 
— ^Arabic  and  Sanskrit — and  that  in  which  their  most  No- 
vated thoughts  were  expressed,  the  Persian,  then,  by  con- 
ciliating the  leaders  you  would  affect  the  multitude,  and 
identify  them  with  your  own  interests,  and  more  would 
be  done  in  one  year  than  by  half  a  century  of  ill-directed, 
however  well  meant,  supposed  reforms.    He  had  the 
greatest  respect  for  reformers,  but  he  did  hope  that  for 
some  time  to  come  a  little  peace  would  be  allowed  to 
India,  and  that  for  at  least  ten  years  there  should  be  no 
attempt  at  anytbiog  beyond  letting  things  work  their 
own  way.    As  he  had  already  shown,  the  argument  for 
the  neglect  of  thp  vernacular  education  offi^ed  by  the 
Government  was  worth  nothings  and  when  you  came  to 
translation  the  matter  was  even  more  difficult    There 
were  many  tracts  published  by  missionaries  in  which  the 
words  used— say,  to  represent  **  salvation  "—oonv^ed 
quite  a  different  meaning  to  that  which  was  intended. 
The  proper  way  to  get  over  the  difficulties  and  the  native 
character  was  to  improve   that  character  itself  and 
though  this  might  appear  a  gigantic  task,  it  was  not 
greater  than  had  been  achieved  in  other  cases.    They 
all  knew  the  difficulty  which  sometimes  attended  the 
deciphering  of  the  scrawls  they  received  from  their 
friends,  and  he  could  well  recollect  the  labour  he  had, 
some  ten  or  twelve  years  ago,  in  tnminwff  out  tha  meaning 
of  the  writing  in  the  Bolls  and  Beorad-offioe.    Looking 
nearcET  home,  what  difficulty  was  often  found  by  English- 
men in  reading  the  running  hand  of  a  Frenchman,  and 
many  an  English  firm  woiUd  not  employ  a  German  clerk 
St^  of  hu  unfortunate  habit  of  making  his  figures 
allsomuchahke.    The  great  aim  shouldTe  to  try  and 


develop  the  native  cJiaTaoter  from  wittin,  snd  this  wd 

qmte  possible  in  all  the  forms  derived  from  the  Saasld 

As  regards  the  Perso- Arabic  alphabet,  he  believed  ttd 

his  Excellenoy  the  Persian  Ambassador  had,  afts  thi 

labour  of  twenty  years,  succeeded  in  achieving  this  gmj 

result  and  had  dievised  an  alphabet  which  would  n  i^ 

spected  by  the  natives,  because  it  was  idei^ified  withthd 

own  sacred  learning,  and  yet  should  be  read,  without  pn 

vious  instmotioxL,  by  the  muUahs,  scribes,  and  pthen  & 

Constantinople,  in  India,  and  in  Bokhara.    If  so,  he  bsi 

settled  the  question,  beoanse  this  would  be  ametasof  di 

veloping  educatioii  and  literature  without  upsetting  thoi 

nationsl  ncrjudices  and  feelings  witheut  which  no  peod 

was  worth  anything,  batjrhion,  if  made  the  baas  of  d 

indigenous  civilisation,  would  not  only  develop  aU  ft* 

was  good  in  them  from  within,  and  uius  make  it  p« 

manent  but  would  also  form  a  vehicle  for  ctrnveyiuft 

them  all  the  treasures  of  Western  civilisation.     Tbi 

beauty  of  the  Arabic  language  consisted,  in  iti  per&t 

form,  in  the  tri-literal  root,  by  which  was  attaiaa 

that  wonderful  development  of  which  Arabic  words  w« 

capabla,  and  these  three  letters  would  be  reoognbed  i 

written  either  in  Persian,  ffindoaiani,  or  any  simili 

native  character.     I^  however,  yon  endeavosred  \ 

transtiteiate  them  on  any  system,  however  elabonta,  a 

supposing  you  could  get  everybody  to  agree  upoa  \ 

whK>h  you  never  could,  you  irtterly  lost  the  kej  to  tt 

word.    Who  could  reoognise  in  such  a  word  as  ut^ 

spelt  in.  Boman  character,  the  word  ghufiir ;  yet  it « 

the  same,   and  anybody   who  had  only  leanied  4 

beginning  of  Arabic  would  at  onoe  tiace  it    Win 

would  English  etymolo^  be  worth  if  light  snd  ^1 

&c.,  were  spelled  aocording  to  the  phonetic  views  of  tt 

claimant  P  At  the  same  time  he  was  quite  ready  to  ida 

that  the  natives  did  sometimes  presume  upon  the  lit£ 

knowledge  which,  as  a  role,  Engli^men  possewed  i 

their  alphabet  and  language  by  careless  handwritifli 

but  that  difficulty  might  be  got  over.     He  held  i 

his  hand  two  letters  received  within  a  week  of  esq 

other,  from  the  same  person,  one  written  in  a  miaH 

whkh  anybody  worth  his  salary  in  India  ooaU  tei 

floently,  whilst  the  other  had  defied  all  the  eftvti  < 

the  most  skilful  decipherers.    They  came  from  Tunite) 

the  SiahPoshKafir,  whom  the  Society  entertsined  tboi 

a  year  ago ;  one  was  evidently  written  by  a  Mnnsbi  i 

Peshawur,  before  he  crossed  the  hills,  and  the  etb 

apparently  came  from  Kaflrstan  itself.    This  eho«n 

that   the    native   character  might   be   so    derebpi 

as   to   be   perfectly   rei^ble.     Oomplaint  hsd  bei 

made  of  the   broken  hand  of  the  Serishtadsif,  b 

it   was,    in   his   opinion,   the    duty    of    thoie  ^ 

had  to  administer  justice  in  India   to   make  ^ 

selves  acquainted  with  this  running  hand,  which  ffiig 

be  done  by  a  little  application  and  perseverance,  suds 

depend  solely  on  the  good  fiuth  of  their  native  deri 

Unfortunately,  the  great  idea  of  most  of  us  An^ 

Indians  was  to  benefit  the  natives  in  our  own  wa 

instead  of  looking  at  matters  from  the  standpoint  of  C 

people   themselves,  and   this  habit  more  than^ 

thing  else,  retarded  the  progress  which  might  be  mad 

It  was  not  merely  the  chttaoter,  however,  which  « 

puEzling,  and  which  gave  the  native  clerks  opportemb 

of  which  they  sometimes  availed  themselves,  but  tbe 

was  actually  a  language  spoken  in  the  very  eszs  of  tl 

judges  of  the  court  at  Peshawur,  which  was  quite  s 

recognised  until  he  had  drawn  up  a  rough  outfins  of  i 

grammar  and  construction.   EUs  main  point  wss  that  i 

attempts  at  elevating  and  improving  the  people  of  lo^ 

must  start  from  the  native  standpoint  as  a  foondatK 

and  to  this  end  he  believed  the  character  whioti  <] 

Persian  Ambassador  had  spent  so  many  years  in  p« 

fleeting,  would  be  far  more  usefbl  than  any  attempt 

the  umversal  introdootion  of  the  Boman  alphabM. 

8lr  George  Campbell  had  listened  with  much  pl«u° 
to  Mr.  Drew's  paper,  which  had  placed  the  matter  to  I 

extremely  clear  and  practical  point  of  view.    So  » 
his  plea  for  uniformity  was  concerned  there  was  nothii 
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wu&igm  his  ugumeot;  bat  then  oune  the  qoeetioii 
wiMfther  the  Boman  character  waa  the  right  one,  and  on 
ttit  point  he  had  hardly  made  up  his  mind.  The  trnth 
wii,  iBoit  oharaoten  were  adapted  to  the  language  for 
yAkk  they  ware  originally  designed.  There  were  a 
fntt  Tiriety  of  sonnns  in  different  languages,  and  it 
w»  ilmoit  always  found  that  when  a  chazacto:  was  ap- 
pfiid  to  a  language  for  which  it  was  not  originally 
lotondad,  oonaiderable  awkwardness  ensued.  A  striking 
cnnple  of  this  was  to  be  found  in  the  application  of  the 
Sooua  ohazaoier  to  the  English  language,  for  ^^lich  it 
wii  not  ormnally  intended,  nor  for  any  (Germanic  lan- 
gii^e;  and  the  consequence  was  that  great  anomalies 
ud  iacoograities  arose  between  the  phonetics  of  the 
hacotfe  and  the  arbitrary  way  in  which  it  was  spelt 
He hiaaot  quite  followed  Dr.  Leitner's  argument,  and 
4id  not  quite  understand  what  Tiew  he  took ;  nor 
liioi  he  spoke  of  the  yemacular  did  he  quite 
bow  what  he  meant  by  it,  because  there  were 
t  fTMt  many  yemaoulars  in  Indiau  He  was  in- 
diaad.  to  think  if  it  waa  a  question  of  using  an  Arabic 
duncterfor  the  Arabic  language,  and  the,Deyanagari  for 
the  pare  Hindi  language,  that  it  would  be  better  to 
acnfioe  uniformity,  and  write  those  languages  in  the 
dimctflcs  designed  for  them.  But,  then,  both  Arabic 
aal  the  purely  Hindoo  languages  had  become  ver^  much 
uxod,  tnd  it  was  a  peculiarity  of  the  na^e  habito  that 
tbey  were  extremely  ready  to  adopt  foreign  languages 
into  their  own,  so  that  there  was  nothing  like  a  pure 
hupage  to  be  found.  There  was  Hin£)stani,  which 
«u  mixed  in  the  same  way,  and  that  being  so,  it  was 
nfowUe  with  these  mixed  languages  to  have  any  one 
cbzicter  altogether  suited  to  these  languages.  There 
lu  00  one  alphabet  fitted  to  properly  express  them  all, 
ad  therefore  they  must  weigh  the  advantages  and  dis- 
abiati^  on  each  aide ;  and  he  confessed  he  had  not 
yet  folly  made  up  his  mind  on  the  suhject.  His  view, 
wverer,  was  very  much  opposed  to  that  of  Dr.  Leitner, 
^ith  le^ard  to  the  question  of  the  higher  education  of 
tb&  ntUfee,  for  it  seemed  to  him  monstrous  that  those 
vbo  COM  to  rule  as  foreigners,  and  teach  Western 
drfiaition,  should  attempt  to  teach  the  natives  a  foreijgn 
Oiinitil  dviSzation,  which  they  were  much  less  in- 
cHaed  to  learn  than  they  were  the  TCngiiaii  language 
od  Western  literature.  Therefore,  so  far  as  any  foreign 
^>roTements  were  superadded  to  the  vernacular  lan- 
ei^n,  they  ought  to  be  Knglish.  It  was  also  politically 
wable  to  encourage  as  much  as  was  fair  and  feasible 
(hat  language,  and  he  believed  the  natives  to  be  much 
Bore  willing  to  accept  it  than  any  other  foreign 
w>^Q^  Seeing  that  these  vernacular  languages  were 
^^^edmgly  adaptable,  he  thought  the  result  would  be  a 
^)p>age  in  which  English  bore  the  same  proportion  to 
HC  pipe  Temacular  which  Persian  and  Arabic  now  did 
^  Hiadostani  in  the  upper  provinces.  This,  however, 
^  a  itiong  argument  in  favour  of  adopting  the  Roman 
wader  as  distinguished  from  any  other,  whilst  at  the 
nm  time  the  Persian  character  had  manpr  advantages, 
<*^  written  with  extreme  facility.  Hindi  and  Devana- 
pnbad  considerable  advantages,  but,  upon  the  whole, 
^  dunld  say  that  he  waa  inclined  to  think  that  the 
^^^oin  character  waa  more  fitted  than  any  other  for 
«UT8ml  adoption. 

Jfr^Isess  Uddia  Ahmad  said  he  did  not  think  it  was 
MMry  to  enter  into  the  scientific  part  of  the  question, 
2^  ^  it  was  possible  to  write  the  Arabic  language  in 
^Mi  character^  but  he  would  deal  with  the  Urdu, 
^Bdhraa  to  all  intento  and  purposes  the  same  as  Arabio, 
2^"^  it  had  some  additional  letters  adapted  into  it  from 
**  naakziL  There  were  66  sounds  in  this  language, 
J^iis  in  the  English  alphabet,  there  were  only  26 
Jj^  oat  of  which  w,  x,  and  y  might  very  wefl  be 
1^  There  only  reaiained  23  to  represent  the  66 
-^^  BO  t}iikt  a  Urgti  n  umber  would  have  to  be  repre- 
>^  t^  ^^ma  lonv^aU^msX  signs.  Supposing  these 
^JJiTiwd,  it  would  be  also  necessary  to  keep  t^* 
'****»  «  the  Hindi  in  use,  or  othenriae  in  )' 


of  time  the  proper  pronxmciation  of  the  words 
was  sure  to  be  forgotten.  As  he  had  said, 
Urdu  was  mpstly  Arabic,  and  in  his  view  the  fate  of 
Arabic  had  already  been  secured  by  the  Koran.  There 
were  in  India  about  eighty  or  ninety  millions  of 
Mdiammedans,  and  these  would  never  give  up  the 
Urdu  character  so  lon^  as  they  were  followers  of  the 
Koran,  not  from  pr^udice,  but  because  they  were 
enjoined  in  the  Koran  to  read  it  in  the  Arabic  language, 
and  in  no  other.  It  might  be  said  that  the  Urdu  aSui 
Roman  character  might  go  hand-in-hand,  but  then, 
instead  of  affording  any  facility  to  native  education, 
there  would  only  be  added  one  more  difS.culty  in 
learning,  and  he  did  not  think  those  who  desired  to 
benefit  Indians  would  really  like  to  add  any  burden  to 
the  present  inconveniences  under  which  they  were 
labouring.  The]^  stood  in  great  need  of  education,  and 
no  further  impecumente  should  be  thrown  in  their  way. 
Urdu  was  more  or  less  understood  in  every  part  of 
India,  and  therefore  he  thought  it  the  duty  of  the 
Government,  if  they  were  inclined  to  supplv  the  country 
with  one  universal  language,  to  uphold  and  to  favour  it. 
English  was  the  dominant  langua^  now,  because  it  was 
the  language  of  the  rulers,  and  it  would  be  accepted 
everywhere ;  but  to  substitute  the  Boman  character  for 
the  Urdu  he  believed  would  be  impossible. 

Mr.  Hyde  Clarke  said  the  valuable  paper,  no  leas  than 
the  able  speech  of  Dr.  Leitner,  had.  chiefly  referred  to 
the  application  of  Roman  to  HindustanL  Although  this 
language  was  used  by  many  millions,  such  a  teat  did  no 
justice  to  the  importance  of  the  subject,  which  dealt  with 
the  destinies  of  pro^fress  of  many  nations,  some  of  them 
in  the  hills  of  India,  reclaimed  from  aavagery  by  us, 
and  furnished  with  a  written  tongue.  He  (Sir.  Olarke) 
therefore  wished  to  bring  back  the  matter  to  ita  true  rela- 
tions, for  he  had  long  felt  an  interest  in  it,  and  what  ho 
had  written  in  1858  had  been  embodied  in  Sir  C.  Tre- 
velyan's  work  of  that  time.  He  still  entertained  the 
same  views,  and  he  concurred  with  Dr.  Leitner  in  re- 
garding most  of  the  tranaliterating  or  scientific  alpha- 
bete  as  unscientific,  tested  philologically.  The  subject^ 
to  his  mind,  was  not  to  be  treated  as  one  of  abstract 
science,  or  for  the  convenience  of  a  few  Italians  or  Gkdr- 
man  philologiste,  nor  even  for  our  own  men  of  educa- 
tion. At  the  same  time  it  was  not  one  of  literary  or 
religious  prepossession.  It  waa  most  mischievous  to 
represent  that  the  disoooxagement  of  the  alien  AraMo 
was  an  act  of  oppression  on  the  natives  of  India  who  did 
not  accent  it,  for  this  was  a  part  of  the  disloyal  agite- 
tion  too  prevalent.  There  was  no  intention  to  eniploy  the 
force  of  the  Government  to  compel  the  use  of  English, 
an  Indo-European  tongue,  nor  of  English  forms ;  least 
of  all  was  there  the  slightest  justification  for  representing 
that  the  Mussulmans  of  India  would  be  prevented  by  the 
Gk>vemment  from  reading  the  Koran  in  the  Arabio 
ohtfacter  or  in  Arabic,  which  was  no  more  the  native  or 
domestic  language  of  Musscdmans  in  India  than  it  was  in 
China,  inTurkey,  or  in  Africa.  Each  man,  HindQ, 
Mussulnuin,  or  other,  oould  read  his  own  Scriptures,  as 
people  did  all  over  the  world,  in  the  sacred  language 
applicable  to  them.  It  was,  however,  of  great  mome^ 
on  every  practicable  ground,  that  not  only  the  Roman 
alphabet,  but  Engludi  should  be  encouraged  as  much  as 
possible.  The  wonderful  progress  and  development  of 
India  was  due  to  the  labours  of  Englishmen  in  every  de- 
partment, and  the  adoption  of  the  accepted  scientific 
terms  of  the  world  at  larxe  was  a  matter  of  necessity. 
With  regard  to  Dr.  Leitner  s  sugp^tion,  that  the  civiHan 
should  be  sacrificed  to  the  Seunshtadar,  there  was  no 
justification  for  it.  Judge  and  suitor  were  equally 
mterested  in  remedying  an  abuse,  which  was  prevalent, 
not  onlv  in  India,  but  in  Turkey,  and  in  the  countzyof 
his  distinguished  friend,  the  Persian  Ambassador.  The 
experience  of  England  was,  however,  often  applicable  to 
India,  and  in  England  we  had  formerly  numerous  scripte 

— J L 1— -- 1^  n  separate  one  in  each  court  or  depart- 

\  the  EngUah  judge  and  suitor  were  as 
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much  at  the  mercy  of  snch  obetmctiTefl  as  a  clerk 
of  the  Haaaper  as  those  in  India  were  with  the  Sherish- 
tadar.  Here,  however,  we  had  got  rid  of  the  abuse,  and 
in  the  courts,  as  elsewhere,  had  only  the  print  uid  tiie 
running  hand ;  for  it  must  be  borne  in  mina  that,  simplify 
as  we  will,  there  must  be  always  these  two  forms.  The 
civilian  in  India  was  too  valuable  for  the  advancement 
of  the  country  to  be  detained  by  court-hands,  in  which 
no  one  could  obtain  the  proficiency  of  the  speoalist.  It 
was  necessary  that  the  natives  of  India  should  have 
the  means  of  inter-commuuication  and  of  learning  each 
other's  languages.  It  was  no  less  material  that  they 
should  have  access  to  the  thousands  of  Europeans  sent 
every  year  to  India— Uie  railway  men,  the  soldiers,  the 
workmen— and  that  all  these  should  be  able  to  leam 
something  of  the  local  languages.  At  present  impedi- 
ments were  put  in  the  way.  The  Sonthal,  the  Bajpoot, 
or  the  PuDJabi,  was  taught  an  alphabet  of  a  conventional 
and  exceptional  character.  When  he  came  to  learn 
English,  as  he  mast  do  if  he  wanted  to  leam  anything 
practical,  and  even  if  he  wished,  being  a  member  of  the 
higher  races,  to  extend  his  literary  knowledge,  he  found 
he  must  unlearn  what  he  had  been  taught,  as  the 
values  of  the  letters  have  been  purposely  made  un- 
English.  The  more  the  people  are  taught  the  ver- 
nacular the  more  they  will  want  to  leam  English, 
for  the  same  reason  that  the  Welsh-taught  Welshmen 
teach  themselves  EugHsh,  from  the  thirst  for  knowledge 
and  the  paucity  of  practical  books.  There  is,  too,  this 
oonsideratioD,  that  with  the  Roman  type  all  the  lan- 
guages can  be  printed,  and  that  in  English  there  is  a 
huxe  store  of  printed  books.  When  ^e  Englishman, 
high  or  low,  wishes  to  leam  an  Indian  language,  he 
seldom  gets  over  the  alphabet,  and  if  he  does,  like  the 
native,  still  finds  that' he  must  master  numerous  com- 
plicated alphabets  to  get  at  the  translations  of  the  various 
sections  of  society.  If,  however,  he  resorts  to  Homan 
vernaculars,  he  has  still  to  acquire  a  new  fangled  alpha- 
bet, a  matter  of  great  trouble  to  the  mass  of  our  popula- 
tion. The  recent  alteration  of  the  topographical  names 
was  an  impractical  embarrassment  and  not  an  improve- 
ment, and  no  one  would  countenance  it  if  applied  to 
our  home  names.  The  new  nomenclature  was  of  a  piece 
with  the  sham  purism  that  would  admit  an  Arabic  or 
other  law  term  to  be  worked  with  a  Hindi,  but 
would  not  allow  an  English  law  term  to  be  so  worked. 
Then,  again,  there  was  the  monstrous  delusion  that 
Hindustani  could  be  kept  classic  with  Arabic,  Persian, 
and  Turkish  words,  and  that  English  were  inadmissible. 
The  common  sense  of  the  people  of  India  revolted 
against  these  untenable  pretensions,  and  English  was 
working  its  wav  there  as  it  did  in  so  many  langunges  of 
Europe  and  or  other  regions.  The  whole  question  of 
Boman  letters,  and  consequenUy  of  English  teaching, 
was  of  much  importimoe,  and  8ir  Ooorge  Campbell  had 
given  some  practical  iUostrations.  The  progress  had 
been  such,  and  the  benefits  ac^eved  so  great,  that  he 
trusted  Sir  Charles  Trevelyan  would  persevere  in  the 
mission  he  had  so  long  and  so  suocessfully  conducted. 

His  Ezcellency  the  Persian  Ambassador  said— Je 
regrette  de  ne  pouvoir  m'exprimer  fadlement  en  votre 
langue.  Je  suis  oblige  de  vous  parler  dans  nne  langue 
qui  m'est  ^galement  ^trang^re.  Mon  nom  ayant  H6 
prononc^  ici  d'une  mani^re  si  bienveillant,  je  tSicherai  de 
vous  dire  en  quelques  mots  le  rapport  qu  pent  exister 
entre  moi  et  votre  savante  soci^t^.  J*ai  appris  qoe  vous 
discutiez  en  ce  moment  le  projdt  d*introduire  les 
caract^s  remains  dans  nos  langues  d'Orient. 
II  n*y  a  pas,  messieurs,  une  question  plus 
importante  pour  Tavenir  de  TAsie  que  celle 
dont  vous  vous  occupez  en  ce  moment.  Nous 
connaissons  malheureusement  trop  bien  cette  prodi- 
geuse  diff6rence  que  le  progr^s  £urop(£en  a  mis 
«^ttovou8  et  les  peoples  d'Orient.  En  recherchant 
les  canys  de  cette  diffSrence,  si  accablante  pour  nous,  je 
5™  ^SI^  ^  *^®**®  conviction  profonde  que  Tobstacle 
do    notte    progr^    ni    vient    ni    de    noa    prindpes 


leligieux  ni  de  Tinf^orit^  de  not  races ;  Tobstads 
vient  prinoipalement — je  pourrais  dire  uniquement— 
de  notre  systeme  d*6critore.  Ce  monstreux  systems  qui 
nous  a  ^te  impost  par  des  drconstances  exoeptionnell«t, 


a  acquis  avec  le  temps  le  caract^re  immuable  de  noB  in- 
stitutions sacr^,  et  aujourd'hui  sea  innombrables  diffi- 
cult^ enchainent  si  compl^tement  notre  d^veloppemeot 
litt^raire  que  la  regeneration  de  T  Orient  me  parait  toot 
k  fait  impossible  avec  un  pareil  systeme  d'ecritoie. 
Depuis  longtemps  le  changement  de  oe  systeme  est  ime 
de  mea  preoccupations  personnelles.  En  P^ne*  ea 
Ueorgie,  et  en  Turquie,  beaucoup  d'esprits  distingoeei 
ont  consacre  des  longues  annees  k  I'etode  de 
cette  question.  Tons  lee  alphabets  etrangecs  ont  ^ 
■oignensement  examines,  et  on  a  longtemps  eatret«Dii 
Tespoir  de  pouvoir  adopter  les  caracteret  remains.  Mail, 
en  poursuivant  des  essais  de  oe  genre,  des  oonsiderati(s» 
intimes  et  des  obstacles  inherents  k  la  nature  de  noi 
langues  ont  prouve  que  Tintroduction  des  caracterei 
remains  n'ofirindt  aucune  possibilite  pratique.  Cei 
obstacles  il  serait  difficile  de  developper  id.  Toot  oe  qoe 
ie  puis  dire  c'est  que  vu  la  nature  de  nos  grammairei,  et 
lee  relations  multiples  de  nos  Utteratures  orientalo, 
la  difficulte  serait  immense,  insurmontable.  la 
seule  voie  qui  nous  paraissait  ouverte  c'^tait  de 
demander  k  notre  alphabet  memo  lea  perfectionnemente, 
qu'on  allait  diercher  ailleurs.  Le  probl^me  etaitced: 
modifier  notre  alphabet  de  maniere  qu'il  offrirait  toos  le» 
avantagee  voulus  tout  en  conservant  aasez  de  ses  formea 
actuelles  pour  que  ceux  qui  ne  connaiasent  que  I'aDcieD 
alphabet  puissent  lire  le  nouveau  sans  Taide  d'one 
etude  nouvelle.  Le  probl^me  parait  insoluble.  Ce* 
pendant  a  la  suite  de  longs  efforts  on  croit  poo- 
voirs*  assurer  qu'aujourd'hui  le  probl^e  est  resolo. 
Plusieurs  modMes  ont  ete  dejk  graves,  et  s'ils  n*ont  pu 
ete  publi6s  c'est  parceque  certains  travaux  typo- 
graphiques  ne  sent  pas  encore  acheves.  Mais  puisqutm 
heureux  hasard  m^  amene  aujourd'hui  k  voos  par- 
ler de  ces  essais,  je  serais  heureux  de  pouvoir  soumettw 
dds  k  present  tons  ces  travaux  k  ceux  qui  voadiaient 
bien  m  apporter  le  concours  de  leura  lumi^res.  II  oe 
me  reste  plus  que  de  vous  remerder  siac^ement  de  oetle 
genereuse  initiative  qui  vous  porte  k  vous  occuper  d'one 
question  en  apparenoe  si  aride,  maia  qui,  selon  moi, 
renferme  tout  favenir  de  1*  Orient. 

The  Bev.  James  Long  said  that  soon  after  he  anired 
in  India,  he  became  engaged  in  the  Homanising  con- 
troversy which  was  then  going  on,  and  he  must  say  that 
the  result  showed  him  that  so  far  as  the  Bengali 
languages  were  concerned,  and  they  were  spoken  by 
more  than  forty  millions  of  people,  the  Roman  chaiuUt 
was  a  failure.  The  Government  was  by  no  means 
opposed  to  it,  and  he  believed  the  experiment  was  fiiiriy 
tried,  but  only  one  book  of  any  consequence  was  pro- 
duced in  it,  and  that  was  the  New  Testament,  which  w^ 
Srinted  at  the  expense  of  the  Bible  Society.  He  hid» 
owever,  never  known  a  native  who  took  it,  except  wr 
nothing,  for  the  value  of  the  paper,  and  he  certainly 
never  met  ten  who  could  read  it  Dr.  Duff",  who  hw 
been  a  great  advocate  for  it,  had  admitted  to  him  Uut 
he  had  come  to  pretty  nearly  the  same  conclosiaD, 
viz.,  that  the  Boman  character  was  inapplicable  to  tw 
Sanskrit  and  Persian  languages  of  India.  With  respect 
to  Urdu,  it  was  a  different  question  altogether,  and  th«« 
the  change  would,  he  thought,  be  desirable,  though  the 
conclusion  come  to  at  a  missionary  conforence  tame 
years  ago  was  that  it  had  as  yet  made  no  P"^^ 
amongst  the  natives,  who  did  not  seem  inclined  to 
adopt  it.  He  should  like,  however,  to  see  farther 
eflforts  made  in  this  direction.  In  speaking  of  «"• 
fbrmity  throughout  India,  it  must  be  recoUectedthiS 
that  country  was  not  like  England,  a  littie  islaw  ot 
30  millions,  but  it  possessed  a  population  of  260  iwlhoni, 
BO  that  it  was  much  like  talking  of  uniformity  in  Borope. 
Uniformity  was  practically  impossible,  with  so  vrnf 
different  races  of  people.  With  respect  to  the  Urdo  Wing 
a  kind  of  linffuafrmea^  which  waa]knowu  evsfyww'*» 


.  vtdy  fotind,  in  tfttTeliLiig  in  the  Madms 

pniji  lien  deft,  that  it  wiui  nothing  of  tte 

Jr.    Pfrtnd*;r^  tlie  gre^t  Oriental  scholar  at 

[  Cr-ri firm:!  thb  view,  fliymg  that  beyond  the 

Lmmedons  and  in  the  Lugtr  to  was  it 

jwa.     And  tnore  than  that,  thd  de- 

t  L  j<i   iiiiin    in   the    north   of    India    was 

t  ft  feeling  of  aTeraion  for  it,  bo  much  30,  that 

lAnd  oitiQt  pk^ea  d^putitiana  had  waited  on 

^     VGovemot  aaking  to  have  it  given  up  in 

td    Hindi  suhstituted  for  it.      He  con- 

this  language,  which  kid  boen  lorctd  on  the 

by  their  Mofctatmnedan  conquerom,  wa^  luoked 

ift  Oftdg©  of  ftervitude;  and  h«  believed  the  time 

1  eoflw  when  they  would  fling  it  off^  a^d  when  the 

i  mmld  t«ftuiae  ite  rightful  pl^ce  in  the  north-west, 

I  ntttirU  Luignag^  of  the  nmsaea  of  the  people, 

»  ChftusLfts,  in  proposmg  a  Tote  of  thanks  to  Mr. 

^  r»f«rr«d  I©  the  illut teati&n  made  u^e  of  by  the 

ptkm',  ma  U>  there  not  being  uniformity  in  Europe, 

[  llier»  was  pnAclical  imiiormity  in  printed  and 

eiimK^fer^  And  it  w&a  obvious  how  greatly  the 

of  kiraing  French,  Gonnan,  Spjiniah,   and 

lonM  b«  inuraaaed  if  one  longuiige  were  ex* 

in  FeRuai    character,  another    in    Bengalee, 

in  Tamil,   and  bo   on*      With  rogard  to   Dr. 

t'i  i«i&;u-kft   as    to    th«    inapplicability  of   the 

t  lattcra  jtfl  they  &p&  pronontioed  in  England,  that 

I  ftrg utncnt  which  UilA  the  other  way.    The  Roman 

J  nevtsr  properly  applied  to  the   English 

Hir  Ooorge  Campbml  had  remiixk^,   but 

«A  it  were,  pitchforked  on  to  it  in  titne  of 

th«  rtttult  being  that  tho  isitme  so  nod  was  re- 

1  by  hiiif  a  doi«n  different  signa,  whilst  the  ^ame 

»pi^ia«DLiHl  half  a  dojsen  different  sonnds.     This 

Ifiil  which  all  sncceaaiv^e  generations  of  EngH^h 

~~'^^  '-   g«t  ovier  aa  beat  they  oould,  und  Eke- 

k«n  who  learned  Englifih^  and  ho  could 

piwcnt  any   remedy  for  it*     But  at    the 

M    h*    oonld     asaure     Dr.     Leitner    that 

really    no    controTeray    m    to    the   mode 

pijtfeg  the  Roman    letter*  to    the  Indian    lau- 

Uurt.'  ihan  a  generation  ago,  in  tho  time  of 

jae*hui;k,  and  the  Aaiatic  Society,  there  was 

di^^reoceof  opinion  abont  it,  but  sinte 

ct  had  been  fully  oonsideredp  and  all  were 

I  m li  Uie  iuperiority  of  the  Jonoainn  system.    He 

*^.  tUTM  with  Dr.  Leitner  or  Mr,  liaees  Uddin 

hat   it  waa  neoesaaiy  to  retain   the   Arabic 

in  ctdiff  ta  ttaee  the  changes  of  the  diir<?rent 

om  their  ro^tj  to  th*iLr  moat  perfect  develop- 

Tht    Gorman     Orientaliste   were    conaidered 

I  on  this  aubject,  and  to  save  the  great 

ling  hooka  in  the  native  charaetera,  they 

I  a  wholo  aeriea  of  Oriental  claaaics  in  the 

i  tao  il  a  few  shillings  each,  whereas,  in  the 

I  oluftt-tor  it  would  hav^  coat  twenty  times  aa 


Uddin  Ahmed  aaid  the  Mohammedang  were 
to  rtad  the  Koran  in  an j  language  hut  Arabic 

laid  there  was  no  doubt,  for  religious 
the  limbic  ehsracter  would  be  retained  ;  but, 
all  «teildd  Mohammedans  in  ludia  now 
Miraor  hm  Engliah,  and  a  very  slight  amitt- 
I  II  wouM  ensble  them  to  rriad  thfur  own 
^^P^iated  in  Romiin  character  with  perfect  eaaa, 
'  not  exaggerated  the  obatacles  to  intel- 
tfid  fB%iona  progieaa  anaing  from  thn 
flC  ftlphahets  in  India.  The  English  parallel 
ow  oomplftto  than  he  suppoaea*  Take  our  pro- 
mliKti  aa  they  exbted  fifty  yeiira  ago,  before 
'^to  be  aanmilated  by  popuLir  education  and 
"^iQtAialshire  and  Devonshire,  Doraetdhire 
w,  E^ilc^m  Goantt«i,  Lancoahira  and  York- 
Sianhiunbrian.  Whan  eonvetaing  together 
^'''^  fwM  with  difficulty  understand  each 


other^  hut,  having  only  ona  alphabetical  syatecn,  they 
met  on  common  ground,  and  all  their  diffbroncos  wen» 
merged  in  the  inexpreaaiblo  blessing  of  one  comprehen* 
sive  national  ulphiibet  and  literature*  But  how  wonldiO 
hav4j  been  if  tht^dialectof  Hoaxersotahire  hud  been  clothed 
in  one  alphabetiGtil  system,  that  of  Dgrsstitahire  and 
Wiltshire  in  another  totally  differt^nt,  tho  Eastern 
Counties  dialect  in  a  third,  and  so  on  ?  But  this  is  noL 
lilL  To  complete  the  parallel,  we  mtiat  supposo  that  our 
general  morehantg  kopt  their  book*  and  eanied  on  their 
correspondence  in  a  peculiar  aot  uf  churacterst  our  ahop« 
keepers  and  bankera  in  another,  and  tbat  our  atandard 
English,  which  occiipioa  the  place  of  Hinduiitani  aa  th^ 
oo  mm  on  medium  of  communication,  was  eitpressed  by  an 
alphabetical  system  baaed  upon  differeut  prinoiples  from 
all  the  rest.  Then,  as  to  the  suitableness  of  the  Roman 
lultf  fH  to  the  high  fiioetion  propoaed  for  them  of  express^ 
ing  all  the  diSt^reot  languagea  and  dialectfi  of  India.  Th(» 
system  to  whioh  Mr.  Drew  gives  the  name  of  "  Joneaian^'* 
ia  merely  a  return  from  the  corrupt,  confused  mod  era 
iipplic^tion  of  the  Roman  letters  to  their  originil  use* 
Notbiog  can  be  simpler  or,  in  ita  way,  more  beautiful. 
The  Roman  letters  nave  been  prov<«d  by  recent  philo* 
logical  re5ean:h  to  have  a  common  origin  with  th6 
Eiiatern  alphabetical  system  a  ;  and,  as  remarked  by  Mrv 
Drew,  Eastern  writing  is  still  thoroughly  phooeUc,  that 
i«,  the  due  relation  of  sign  and  sound  is  consiatontly 
mLiintaincd  tlu^ughout,  so  that  a  simple  translitera- 
tion into  the  Human  character  gives  a  ixirrect  repre- 
sentation of  tho  sounds  in  all  the  native  langaag^. 
The  invention  of  printing  foond  the  Roman  ietten  in 
possesion  of  tho  Weatern  world,  and  adopted  thetn  ift 
its  prinaipal  medium-  During  more  than  three  hnodred 
yeara  their  typography  has  been  elaborated  with  all  ita 
accreaaories  of  punctuation,  capital  lettera,  italics,  and 
other  mechantcal  helpa,  until  the  Roman  lettera  have 
become  infinitely  better  adapted  for  exprossing  the 
Unguagea  of  the  E^ist  tlian  the  variona  tilphabtvtical 
sy stoma  in  actual  use  there.  I  am  prepared  to  maintain 
thta  agtiinat  all  the  world.  The  Roman  letters  would 
return  to  their  original  Eastern  seat,  laden  with  tht» 
aceiimulated  improvements  of  the  Weat,  and  would  con- 
fer upon  the  people  of  the  East  far  greater  benotita  than 
the  lettera  now  in  uae  among  them.  There  ia  no  one  in 
this  room  who,  after  an  hour's  study  of  the  system,  could 
not  read  off  with  perfect  correctna^a  any  aeutenoe  in  anj 
native  language,  however  ignorant  he  might  be  of  tho 
meaning  of  the  words.  Take,  as  an  ^tamplo,  tho  beauti- 
ful Hindustani  tramdation,  embodying  words  derived 
from  three  different  sonrces.  Hindi,  Persian,  and 
Arabic,  of  the  prayer  in  our  Litany  : — '*  In  all  time 
of  our  tribulation ;  In  all  time  of  our  wealth ; 
in  the  hour  of  death,  and  in  tho  day  of  judgment,  food 
Lord  deliver  us  1'^  "  Jfmmire  hat  ik  dukh  i»wrt  ;  hAmdf^ 
har  ek  ^tikh  men;  mitH(  kt  wai/t^  aur  ktyilmat  ks  r^ 
Khudfiwttud-i'Hidmai  /mrrmi  bac/m  ! "  Nay,  natiyea  of 
India  themaeWe«  can  read  their  own  languagea  in  the 
Roman  character  with  a  fluency  to  which  they  cannot 
attain  through  their  own  alphabotititd  ayatems.  Its 
supEriority  over  the  Persian  character^  in  which  Hindu* 
stani  is  ordinarily  expreised,  is  most  marked  Jind  decided^ 
Nothing  can  be  more  inconvenient  and  perplexing  thoa 
the  Persian  letters.  The  forms  of  tho  consonants  are 
elongated  and  sprawling,  the  reverae  of  our  oom|»int, 
symmetrical  ttoman  type ;  and  if  the  vowels  are  ex proaaed 
at  all,  it  is  done  by  litUe  dashes  above  or  below  the  line. 
But  the  mcment  running  hvjid  is  attempted  tho  roweltf 
altogether  disappear,  and  it  becomes  ditticultevcn  for  the 
writer  to  read  hia  own  writing,  still  more  for  others,  and 
above  all,  of  course,  for  Europeans*  The  Feraian  runntttjf 
hand,  in  which  the  buainess  of  our  courts  and  officea  u 
transacted,  is  justly  caUed  nhikasta^  (.t.,  acftttered  or 
broken.  The  Arabic  and  Persian  cba*iieter  ti  leill^ 
nothing  more  than  a  syllabic  syatem.  When  thu 
aystt^m  was  originally  adopted  by  the  Greeki  they 
added  the  vowels  in  tho  same  line,  and  the  K^miini^ 
with  the  wonderful  practical  talent  which  alwayadis- 
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tmgiliahed  them,  parf^Krted  what  the  Qreelu  hhd  tm- 
proYod.  Mr>  Drew  h^,  1  tMnk,  concltiaireljr  sho'wn  thit 
thie  large  number  of  iiiflnential  nativea  in  e^Qty  fait  of 
XndiA  who  have  akoady  becoin©  famUiar  with  the  Eommi 
teiteis  in  their  appUcation  to  ^uglmkf  are  prepared  to 
uae  theoL  in  printings  reading,  and  writing  their  own 
langnagofi;  that  th«  gr^at  obstacle  is  the  exolusive 
manner  La  wMch  the  Goremmont  Eaa  hitherto 
patronkad  the  old  alphaheiical  sjstenu;  and  that 
if  they  were  all  refi^iLTded  with  equal  faToiiTj  the 
inhjeront  adTiuitage«  of  the  Eom&n  lettera  wonld  soon 
tiHiig  them  into  general  itse.  One  of  the  earliett  objects 
to  which  I   directed  my  attention,  when  Governor  of 

IMadraA^  wa»  the  eatabliahment  of  the  new  police.  Thia 
was  eompoBed  of  pertons  pepreeOTitiiig  the  four  prevail- 
ing  hmguagtiA  of  the  peninaola,  Tamils  TelugUf  Cana- 
resc,  Eind  Malay  dim,  hceidefitheMohammedena,  who  spoke 
Hindustani ;  and  much  inconrenienoe  arose  from  the 
variety  of  chiiracterH  in  which  the  daily  reports  were 
Bant  to  the  diderent  head^quart^^rs.  As  the  easiest  and 
h«At  solution,  it  wai  arrang«l  that,  whatever  might  be 
the  lanf^age  of  the  reports,  thsy  should  be  written  in 
the  Eoman  charactOT,  Manuala  were  prepared,  and 
tJiere  was  ov^ery  prospect  that  the  system  would  como 
I,  into  general  ub<s  throQghout  the  depftrtment,  when  ray 

^K  ZBoalltook  placGf  and  the  mntter  relapsed  into  its  former 
^B  ffontinOi  Anotbor  work  initiated  by  me  was  to  prescribe 
^^  that,  except  in  a  few  fsLLmiiiiiLt  cast^a,  in  which  the  cor- 
rupted form  had  practically  Uikcm  the  plACeof  Lho  original 
word,  names  of  places  and  persons  in  offi^cial  docnmeolfi 
should  l>t^  correctly  ezpresaed  aooording  to  the  Jon^ian 
orthography.  This  great  improvement  was  not  only 
carri^^d  into  practical  effect  in  ih^  Madras  ProsidenL^-j 
httt  baa  aince  Doen  adopted  by  the  Supreme  Government, 
find  hait  thtta  bec^n  eittonded  to  the  rest  of  India, 
Further  progrwi  in  the  use  of  the  Roman  letters  has 
been  fadlitated  by  this  arrangement^  for  every  edu- 
cated person  in  India,  European  and  naliiro,  hue  tb«B 
becom*.'  habituated  to  the  transliteration  of  native  wordfl. 
Mt,  Drew  says  he  do«a  not  know  at  what  period 
,  Hindujstani  waa  substitnted  for  Peraian  as  the  language 

Pof  the  Goorts  of  jusUce  and  offices  of  Government.     This 
^reat  change  was  made  betwo^n  the  years  1833   and 
1&36^  under  the  govermnents  of  Lord  William  Eentinck 
and  liord  Auckl^d,  on  the  double  ground  that  as  Persian 
^^       waa  not  the  kngusge  either  of  rulers  or  subjects,  it  acted 
^K      as  a  barrier  between  them,  giving  nndue  influence  to  the 
^B       native  ofhcers  of  the  courts,  and  that  the  necessity  of 
learning  Persian  for  official  pun>oees  occupied  time  which 
QUII^ht  to  ho  gi  ven  to  more  useful  studies.    Unfortunately, 

Iwlule  the  Persian  knguago  was  discarded,  the  Persian 
character  was  retained,  and  the  Htnilustani  nacd  in  the 
conrts  is*  therefore,  so  completely  pL-rsianiacd--ao  satu- 
rated with  Persian  and  Arabic  wordu  and  idioms— that 
it  is  almost  ss  unintelligible  to  the  body  of  tho  people  as 
the  origioal  Fcrttian ;  and  the  native  officers  (amla)  fltill 
hold  their  intermediato  post  of  vantage  against  both 
rulers  and  people,  AH  this  would  be  changed  if  free 
course  were  given  to  the  lioman  laOers,  not  at  first  by 
any  compulsory  proceeding:,  but  aa  propuaed  by  Mx, 
DreWf  by  simply  permitting  their  ose  to  those  who 
prefcir  them.  The  Engliah  authorities  would  then  be 
fcronght  into  direct  personal  relation  with  the  body  of 
the  people^  and,  as  all  the  Indiiui  lanp^uages  and  dialecis 

I  would  be  comprehended  in  a  single  alphabetical  syst^mi^ 
and  it  would  be  seen  at  once  how  hr  they  agreed  or 
differed  from  each  other,  mutual  intercourse  would  be 
facilitated  in  an  e£trac^di&ar>'^  and  most  beneficial  degree. 
As  regards  the  Isjcig^iagei  themselves,  a  process  has 
vet  in  similar  to  that  ^one  through  in  England  after  the 
Norman  conquest.  While  the  o^cial  lauguage  remains 
the  same^  the  popular  language  bfls  become  powerfully 
modified  both  in  idiom  and  vocabulary.  High,  pure 
Hindustani  and  Bengali  are  no  longer  in  vogue,  and 
Dumerous  Enpliah  words  and  phrases  have  come  into 
popular  use,  partly  scientific,  literary,  and  official ;  but 
partly  also  exj^esaive  of  moral  ideas  which  have  received 


new    life   &om    contact    with   our    nation,  such   u 
*' family/'     '* character,"    ''duty/*    '*gratitadev*'    lod 
othew.    (I  speak  on  this  point  from  somewhst  cmep- 
tional  experience,  it  having  happened  to  me  to  retanito 
work  in  India  after  an  interval  of  mors  final  20  jsm^ 
so  that  I  saw  the  actual  change  in  thk  rafpocl  thil  M 
como  in  with  a  new  generation,)    Kven  whefi  nnoaiai 
are  in  common  uae  in  both  Lmguages,  the  E&g&llh  wl 
is  preferred  if  more  than  usual  emphasis  is  intended  1ft 
bo  givim.     For  instance,  the  wlft^  of  a  native  clerk  v3I 
«ay  to  hOT  husband]^  •*  ^i  f^j^fx  Jam  ka  Umf  heti.**    **HU 
now  iim^  to  go  to  office;"  the  value  of  time  accofdi&|tQ 
English  ideas  being  greater  than  wheo  it  is  spoken  of  k 
connection  with  old  native  associations.    Bo  compliUlf 
arc  these  two  different  forma  of  the  same  langiugc  moon- 
current  use,  one  official  the  other  pqpulur,  thai  Ea^kt 
officeiw  have  beffli  known  to  insist  ufjon  native  plea&d 
using  either  entirely  English  or  «ntirely  Bengolii  ad 
not  what  they  were  pleased  to  oall  a  *jargou'  fmf 
pounded  of  both.      Those  who  take  this  line  ^  id 
reflect  that  the  growth  of  the  national  mind  modt  U 
its  cxprosBion  in  development  like  this.     HindoitsuiaiBl 
Bcngfdi  are  a^Aorting  their  composite  oharacfcer  byifr* 
assimilation  of  words  from  the  new  world  to  which  lliff 
have  been  introduced^  just  afl  Anglo-Sason  wa*  modW 
into  English  under  corresponding  Norman  loflutt««^ 
I  must  not  attempt  now  even  a  slight  sketch  of  te 
conseqiionces  of  the  general  application  of  the  Boo^ 
letters  to  a  state  of  ^ngs  Bke  this.      It  wottid  be  if 
salvation  of  the  native  Isjo^ages  (and  I  wouLl  bne  tmi^ 
ticulorly  to  recommend  this  view  to  Dr.  L*/ 
sideration),  whioh  have  a  hard  sLruggle  in  th* 
tion  with  the  all-powerful  English^  lreight<»d«  t&  mtiW 
apprehension,    with    so   many  subatantisl  advinlirt 
while  it  would  establish  practical  harmony  aioOOf  m 
the    Indian    longungea,   it    would    combine   th«i  ll 
indiasolubk  connection  with  English.    They  wo^tiMlJ 
derive  their  inspiration  from  our  langiatg^  sAd  Htlg* 
tore,    and    would    in    time    become    peoetimtad 
the  spirit  of   our  pure  religion*       The   circuit 
alluded  to   by  Mr,  Drew— that   our  missionariil 
bean  the  oonsistenti  persevering  supporter*  of  thtJiJ 
and  that  it  has  made  steady  progress  in  thijir  harnhJ » 
withstanding  every  disoooragement — is  in  the  b^^jj^ 
degree  significant.      I  think  aU  wiU  agree  with  n»  M 
we  are  much  indebted  to  Mr,  Drew  for  the  TWtf  MM 
way  in  which  he  has  brought  thia  anbject  l>efor»^lfcw 
evening  ;  and  to  myself  it  is  a  matter  of  petidior  ii'**^} 
and  satisfaction  to  find  this  qUMtioii,  on  which  I  r"^ 
much    time    and   trouble    in    my    yt»«nger  dij*  ^ 
which  1  still  feel  oonvineed  to  be  a  queaticm  of  "T"**  i«* 
portance— of  great  promise  to  the  nuiww  cf  - 
fellow-subjects— and   a    matter   of   pcrfocUv 
application  revivfsd  in  a  manner  likely  to  awaJtea  * 
interest  in  its  behalf,  and  to  inangurate,  as  I  woflU 
hope,  a  practical  re-oouflidcration  of  the  b(     *'" 
would  follow  its  adoption. 

The  vote  of  thanks  was  then  unanimocisly 
having  been  acknowledged  bj  Mr.  Drew,  ^e 
terminated. 
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The  paper  read  wa*— 

OTSCRIPnON    OF    M.    KASTNER'S    OTTW 
MUSICAL  INSTRUMENT,  THE  PYROPHONE. 

By  X.  Bnaant. 
Sound  is  in  general,  aooording  to  natural  x>hilo- 
Wjfiien,  a  sensation  excited  in  the  organ  of  hearing 
oy  ihB  Tifaratory  morement  of  pondmble  matter, 
vbikt  this  movement  can  be  transmitted  to  the 
ttr  by  means  of  an  intermediate  agent.  Sonnd, 
pnfpfldy  called  mosioal  sound  or  tone,  is  that 
woh  produces  a  oontinuoiis  sensation,  and  of 
«Ufih  one  can  appreciate  the  musical  yaloe.  Noise 
» sfloimd  of  too  short  a  duration  to  be  appreciated 
wwl,  ss  the  noise  of  a  cannon,  or  else  it  is  a  mix- 
tu«  of  confused  and  discordant  sounds  like  the 
iQUiof  of  thunder.  For  a  single  sound  to  become 
anuiacal  sound,  that  is  to  say,  a  tone  conespond- 
P(to  one  of  the  intonations  of  the  p^iiitfrrftl  scale, 
>|)iaeoes8a]y  that  the  impulse  and,  consequently, 
the  imdnlations  of  the  air  should  be  exactly  similar 
^toation  and  intensity,  and  that  they  should 
^na  after  equal  interVals  of  time.  In  its 
attnge  to  the  musical  state,  however  duU  and 
wetted  the  noise  may  be,  it  becomes  clear  and 
tinuiant^  like  the  diamond,  after  having  been 
Pwiihed  and  cut  according  to  the  rules  of  art,  it 
ysi  flie  brilliancy  for  the  ear  which  the  formw  has 
mihe  e^  This  is  what  ta^s  place  in  singing 
BSBMs.  Very  imperfect  in  its  beginning,  hoarse, 
'^■nng*  or  detonating,  it  does  not  come  nearer  the 
^■osl  sound,  properly  so  called  in  the  chemical 
*JJ|«">«i,  as  it  is  termed,  still,  by  means  of 
^iJ^Bited  trials  the  sound  of  the  single  flame  in  the 
^e,  the  kimen  phUoiopMeum,  as  it  is  elsewhere 
c*flM,can  it  be  musically  produoed  in  every  case. 

It  has  long  been  known  that  a  flame  traversing  a 
S^Mi  tubeunder  aoertainpressureproduoes  amunoal 
^"^  The  eminent  savant  Professor  Tyndall, 
w  wkooL  the  greater  part  of  the  deep  questions  in 
Wnct  are  no  mysteries,  has  studied  singing 
^^ss»  hut  it  must  be  admitted  that  singing  flunes 
■ttve  only  penetrated  into  the  dominiimei  art  in 
^^>^mce  of  the  discovery  made  by  M.  Fredeno 
2*nner  of  the  nrineiple  whioh  allows  of  thstr 
g^^med  and  ma&  to  produce  at  wiM  all 
r^HWis  of  the  musical  scale,  to  stop  the  sound 
?J««4inswisly  and  mechanically;  as  in  keyed 
the  sound  is  regulated  and  subdued 


as  desired. ,  It  is  thus  that  the  modest  hamumiea 
ehimimtet  lumen  phUoeophicum  of  natural  philoso- 
phers has,  in  thepyrophone,  attained  to  the  character 
of  a  real  musical  instrument ;  this  happy  result 
supports  the  remark  that  the  observation  in  nature 
of  the  phenomenon  of  sound  may  conduct  man,  if 
not  exactly  to  the  invention  of  music,  at  least  to 
endow  the  art  with  resources  whioh  increase  its- 
power.  The  sound  of  the  pyrophone  may  lanily 
be  said  to  resemble  the  soxmd  of  a  human  voice, 
and  tiie  sound  of  the  .Skdian  harp ;  at  the  same 
time  sweet,  powerful,  full  of  taste,  and  brilliant ; 
with  much  roundness,  accuracy,  aaad  fulness ;  like^ 
a  human  and  impassioned  whisper,  as  an  echo  of 
the  inward  vibrations  of  the  soul,  something 
m3Fsterious  and  indefinable;  besides,  in  eeneral, 
possessin|^  a  character  of  melancholy,  whi(m  seema 
charaotenstio  of  all  natural  hannonies.  The 
fattier  of  this  young  philosopher,  a  member  of 
L'Institut  de  France,  and  a  learned  author,  who 
died  in  1867,  treating  on  cosmic  harmonies,  insists 
on  this  peculiarity : — 

"The  htrmoniea  of  nature,"  said  he,  ''which  in  fheir 
terrible  grandeur  aa  well  as  in  their  ineilkble  ladneea,  hare 
ever  obanaed  the  ph{k>sepher,  poet,  and  aitiat,are  moat  ofren 
ataaiped  with  a  cfaaraoter  of  ^agne  melancholy,  from  th» 
inflaaooeof  whioh  the  mind  oaanot  eaoape.  It  ia  eepecially 
whan  the  noiie  of  the  world  ia  hnshad  that  these  powerful 
harmoniea  produce  the  most  oyerpoweriog  and  poetical 
effects." 

It  characterises,  for  eezami>le,  the  sound  of  tho 
echo,  the  sound  called  harmonics,  and  many  others 
which  are  included  in  the  range  of  musical 
t<mes,  defined  further  on  under  the  name  of 
chetmUal  and  tpmpathetie  music.  We  have  the 
most  remarkable  examples  of  these  in  the  sound 
of  the  JSolian  harp.  Science,  as  well  as  philo- 
uopkj,  poetry,  and  musical  art,  is  interested  in 
the  further  study  of  these  sounds.  In  Germany, 
Gk>ethe  and  Kovalis,  in  France,  Jean  Paul,  and 
many  others,  have  eagerly  appreciated  the 
bend  which  unites  natural  hannonies  to  the  most 
elevated  instincts,  and  to  the  most  ideal  aspirations 
of  the  human  souL 

Professor  TyndaU  has  recognised  the  fact  that^ 
in  order  to  render  a  flame  musical,  it  is  necessary 
that  its  volume  be  much  that  it  should  explode  in 
unison  with  the  imdulations  of  the  fundamental 
note  of  the  tube,  or  of  one  of  its  harmonics.  He 
also  asserts  that  when  the  volume  of  the  flame  ia 
too  great,  no  sound  is  produced ;  he  demonstrates  it, 
by  increasing  the  flow  of  gas.  Professor  Tyndall 
has  also  called  attention  to  this  fact,  that  in 
order  that  a  flame  may  sing  with  its  maximum  of 
intensity,  it  is  necessary  i£at  it  should  occupy  a 
certain  position  in  the  tube.  He  shows  this  by  vary- 
ing the  length  of  the  tube  over  the  flame,  but  he 
does  not  npecify  the  proportions  which  must  exist 
between  the  flame  and  ilie  tube  for  obtaining  this 
"'■^T^"Tin^  intensity  of  sound.  M.  Kastner^s  merit 
is  in  having  shown  that  when  two  or  several  flMues 
are  introduced  in  a  tube,  they  vibrate  in  unison, 
and  produce  the  musical  maximum  of  sound  when 
they  are  placed  one-third  the  length  of  tiie  tube, 
and  if  these  two  flfiunes  are  brought  in  contact,  all 
sound  ceases  directly,  a  phenom«a(m  M.  Kastner 
demonstrates  to  be  caused  by  the  interferenee  e/ 
samuUng  JUmm.  Here  is  a  question,  lately  scarcely 
thought  of,  of  which  M.  Frederic  Kastner  has  de- 
termmed  the  laws,  at  the  same  time  making  » 


2U 


JOURNAL  OF  THE  S30IBTT  OF  ABTS,  Fibbujlet  19,  1876. 


most  remarkable  application  of  them  in  creating 
an  instrument  which  reminds  one  of,  and  may  be 
mistckkenfor,  the  sound  of  the  human  voice. 

A  very  simple  mechanism  causes  each  key 
to  communicate  with  the  supply  pipes  of 
the  flames  in  the  glass  tubes.  On  press- 
ing the  keys  the  flames  separate  and  the  sound  Is 
produced.  As  soon  as  the  flineers  are  removed 
from  the  keys  the  flames  join,  and  the  sound  ceases 
immediately.  These  new  experiments  made  by 
M.  Kastner  upon  singing  flames  should  cause  aU 
makers  of  musical  instruments  to  turn  their  atten- 
tion to  inventions  connected  with  somid.  If  two 
flames  of  suitable  size  be  introduced  into  a  glass 
tube,  and  if  they  be  so  disposed  that  they  reach 
one-third  of  the  tube's  height,  measured  from  the 
base,  the  flames  will  vibrate  in  unison.  This 
phenomenon  continues  as  long  as  the  flames  remain 
apart,  but  the  sound  ceases  as  soon  as  the  two 
flames  are  imited.  If  the  position  of  the  flames  in 
the  tube  is  varied,  still  keeping  them  apart,  it  is 
found  that  the  somid  diminishes  while  the  flames 
are  raised  above  the  one-third  imtil  they  reach 
the  middle  point,  where  the  sound  ceases.  Below 
this  point  the  sound  increases  down  to  one-fourth 
of  the  tube's  length.  If  at  this  latter  point  the 
flames  are  brought  together  the  sound  will  not 
oease  immediately,  but  the  flames  will  continue  to 
vibrate  as  a  single  flame  would.  M.  Kastner,  for 
bis  first  experiments,  used  two  flames  derived  from 
the  combustion  of  hydrogen  gas  in  suitably 
constructed  burners.  The  interference  of  the 
singing  flames  is  only  produced  under  special 
•conditions.  It  is  certain  that  the  length  and  the 
size  of  the  tubes  depends  upon  Sie  number 
of  flames.  The  burners  must  be  of  a  particular 
«hape;  the  height  of  the  flames  does  not 
oxeroise  much  effbct  upon  the  phenomenon.  From 
a  practical  x>oint  of  view,  the  numerous  experi- 
ments effected  by  M.  Kastner  during  several  years, 
have  resulted  in  the  construction  of  a  musical 
apparatus  of  an  entirely  new  principle,  to  which  he 
has  given  the  name  of  Pyrophone ;  it  may  be 
called  a  new  organ,  working  by  sing^g  flames, 
or  rather  by  vibrations  cau^  by  means  of  tiie 
combustion  of  these  flames.  This  instrument  may 
be  constructed  from  one  octave  to  a  most  extended 
compass. 

The  Brituh  Review  humorously  remarks  that 
the  pyrophone  will  naturally  be  valuable  in  winter, 
and  that  in  America  it  has  already  been  recom- 
mended to  families  as  a  means  of  warming  small 
apartments,  and  perhaps  an  economical  stove  may 
l)e  added  to  it  for  tiie  culinary  exigencies  of 
straitened  households. 

The  p3rrophone  will  have  in  the  future  a  poeti- 
cal mission  to  flll  in  the  music  of  concerts.  A 
great  number  of  composers  and  musicians  have 
i^ready  admired  this  new  organ  performing  by 
the  singing  of  flames,  or  rather  by  vibrations 
determined  by  means  of  the  combustion  of  these 
flames.  They  think  it  will  be  of  great  advantage 
in  cathedrals  and  churohes,  as  the  most  extended 
compass  can  be  given  to  the  instrument. 

L^ Annie  Seientifi^y  by  M.  Fig^er,  declares 
that  the  pyrophone  is  assuredly  one  of  the  most 
original  mstruments  that  science  has  given  to 
instrumental  music.  In  the  large  pyrophone 
which  M.  Eadtner  has  oonstmoted,  and  which 
they  have  not  yet  been  able  to  bring  to  London, 


an  artist  can  produce  sounds  unknown  till  the 
present  time,  imitating  the  human  voice,  but  with 
strange  and  beautiful  tones,  capable  of  producing 
in  religious  music  the  most  wonderful  effects.  So 
says  Le  Journal  Offlciel  ^  VEatposUion  de  Vienne, 

Journals  and  reriews  abroad  have  unanimonalv 
mentioned  with  praise  this  new  instrument,  both 
from  a  musical  as  well  as  from  a  scientific  point 
of  view. 

M.  Henri  de  Parville,  in  Les  Cauaeriei  Seienit' 
fiques,  gives  a  large  space  to  the  consideration  of 
**  Singing  Flames, '  and  states  that  ^^gasmunc" 
made  its  debut  at  the  Yienna  Exhibition  of  1873.  La 
Nature  and  La  Beinie  dee  Sciences^  edited  by  M.  Tis- 
sandier,  believe  that  this  new  instrument  is  destined 
to  produce  the  most  remarkable  and  unexpected 
effects  in  the  orohestras  of  lyric  theatres  and  in 
large  concerts.  The  chandlers  of  the  theatre, 
besides  serving  to  light  it,  may  be  converted  into 
an  immense  musical  instrument  :— 

<*  When  the  pyrophone  is  pUyed  by  a  ikilf  ol  band,  t 
sweet  end  tnily  delioions  mosiois  heard ;  the  sounds  obtainsd 
are  of  an  extraordinary  parity  and  delioaoy,  reoaUing  the 
human  voice." 

The  inventor  has  prepared  a  large  and  beautiful 
singing  lustro,  with  a  dozen  or  fifteen  jets,  which 
can  be  placed  in  the  richest  or  most  comfortable 
drawing-room.  This  lustre  may  be  used  at 
concerts  or  balls,  for  it  can  play  all  the  airs  in 
dance  music.  It  will  be  worked  by  electricity,  so 
that  the  performer  who  plays  may  be  seated  in  t 
neighbouring  room.  The  effect  will  be  perfectly 
magical.  l£e  future  has  other  surprises  for  us 
for  our  houses.  The  most  unexpected  appHcations 
of  scientific  principles  aro  daily  the  result  of  the 
skilful  efforts  of  learned  men. 

Without  reckoning  Professor  T3mdall,  who  is  so 
well  known  and  esteemed  on  the  Continent,  many 
other  learned  men,  En^ish,  G^erman,  Austrian 
(liko  Shaffgotsche),  and  Frenchmen  have  already 
studied  singing  flames,  but  no  one  had  previously 
thought  of  studving  the  effSects  produced  by  two 
or  several  flames  brought  together,  till  M.  Kastner, 
who,  by  means  of  d^cate  combinations  and  in- 
genious mechanism,  has  produced  the  p3rrophone. 

Frederic  Kastner,  the  inventor  of  the  pyrophone, 
showed  from  his  earliest  age  a  very  decided  taste 
for  scientific  pursuits.  His  parents,  whose  &e  for- 
tune permitted  them  to  satisfy  the  taste  of  thdr 
son  for  study,  gave  him  facilities  often  denied  to 
genius.  They  frequentiy  travelled ;  the  first  thing 
which  arrested  his  attention  was  a  railway;  this 
pleased  him  much;  he  had  a  passion  for  loco- 
motives, just  as  some  children  nave  for  hones. 
He  was  only  three  years  old  when  he  examined 
the  smallest  details  with  a  lively  feeling  of 
curiosity.  Later  on,  when  he  tried  to  reason  kdA 
explain  his  imprescdons,  he  overwhelmed  witb 
questions  those  who  surrounded  him,  wishing  to 
learn  the  mechanism  of  these  great  machines,  and 
the  mysterious  force  which  sets  them  to  work.  But 
what  moro  especially  charmed  him  was,  when  the 
train  stopped  at  the  station,  the  fiery  aspect  of 
the  jets  of  gas  emerging  suddenly  from  the  dark- 
ness. At  tiiis  sight  he  shouted  with  deU^t; 
such  wa9  his  enthusiasm  that  he  seemed  as  u  he 
would  jump  out  of  the  arms  of  those  who  held 
him,  in  order  to  rush  towards  the  jets  of  flames, 
which  exercised  upon  him  a  sort  of  fascination. 

Steam  and  gas,  in  their  modem  appHoation  to 
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raotion  &ad  lighlin^.  we're  tlio  first  sctentific 

i^  wbioh  struck  the  mind  and  the  senae  of 

'Md.    I£e  studied  mime  under  the  sldlftil 

u.    turn  nf  hi^ftther*     Prom  the  ago  of  fiftoen 

J  >x\m  ^nilyiiij'  gas  particalarly,  his  attenttoti 

TMtocttd  to  fiJQging  flftm^,     f  ho  mysteries  of 

liddiWrvnv  iiko  ftt  this  time  the  object  of  hifs 

.   %e  ftesearches  to  whidi  he  gave  himself 

jW^  hint  oa  to  invent  a  novel  application 

Mo^  11  n  motive  force.     He  patented  this 

_  _     Oa  ihe  nth  March^  1873,  the  Baron 

^,  DMmbcr  of  the  Academy  of  Scienc^.^  of 

^fiVSK&tflii  to  the  In&tititi  ae  I^unce  yonng 

Birt  fint  iiii?nioir  on  flinging'  flames,  which 

lawn  tlte  follo\ving  new  principle : — 

a  Imt  fbtmm  of  a  cerUm  mm  be  introduoed  into  & 
ttt «idt  of  gU«i,  mnd  i  f  ehtr  b«  io  df fpoMd  th^  th«^  reach 
iS!l^lf^  ^^  ^^  t&be't  bciicht  {maum^  h&m  the  bu«) 
[piqaw  will  vjbmtt!  in  tuueim.  This  phenomsnon  can- 
mtB  m  hmr  aa  tim  flatn^n  rBraaia  ApuH ;  hqt  a»  aoon  aa 


••ifef  on  to  his  experiments,  M.  Kastner  thus 
hii  «QOQ(tmt : — 

^»jak^  a  flwi  inhe,  tho  thieknoM  of  which  %m 
autte^trit;  tltk  ttibe  waa  55  cantimfitrei  long, 
jj>  l^iw^iyr  dimmetcr  measar^d  -11  millf mitred. 
^'fS?'  •**<•  of  hydrogen  ema  wppb  Bl*oed  at  a  dia- 
lillil  iBilfigB^tret  frmn  the  huG  of  tho  tube,  Tbeaa 
i^  ^kSk  mmmud,  g«Ta  F  natural. 
■* » ana  aa  ilia  Haouea  ara  brotight  to^ethar^  which  is  done 
'vmi.i  a  f«Tj  ftftaple  mechaniflra,  %h&  aonnd  atopa  *lto- 
^IMng  the  ilaoiaa  ramua  apaf  C;,  their  pi^aiticm  i« 
mi  th*7  T*aoh  one-lhird  of  the  totnl  Jength  of  the 
jio«&d  wffj  diminiah  j^ndnAllj ;  und  it  will  ceaAe 
If  if  the  fl»iQ«  go  boyond  oae-baH  the  length  at 
'  —^—  this  (oQo.half  the  Icnglh  of  the  tub^  the 
ii»  imdl  the  flamea  are  brouf^ht  to  one- fourth 
■llsoftik.  Thielftxter  poiot  being  reticbed, 
_  ^w4  osftaa  iiiiciiediately,  even  if  the  two  B&mea 
bioalut  009  with  tkm  other;  bnl  the  two  fiAniet, ' 
vibniting  in  the  aame  loAniier  aa  a 

^•Vfeiriiiuiice  ol  the  aingiBif  flam<^  can  only  be  ob- 
2  5?'.*^'*'^*  oondition&     It  ia  important  that  the 


jJ^Jt*"**^  ooniiition&  It  ia  important  that 
{^5if*'^  ^flU-W  be  varied  aoconiing  to  the  b 
2«  s5S!^*^  l»eight  of  which  haa  only  a  iin 
•[*■  •  ailBiMi  over  the  pbonomenen ;  but  th&  ap 
•f'^ftalMtwre  fa  a  matter  of  cdQeidemble  imiKnlAi 


num 
limited 
-*■-  -  7  :^„    >  «w»»  Mifv  ^uvuwuiDMuu ,    ui^ii  iiiiitf  apecial 

■JP^TOWjere  fa  a  matter  of  conaiderable  ijnportmice. 
.  y— tayiftoattia,  which  I  ncdeHook  two  years  a^,  in- 
™*^*oaaaiKrBtit »  mcuiicid  f  DBtmment,  poia$fi<;ing'  qaite 
tS^yPJi  yhJph  leMmblea  iht^  noand  of  human  vutoe, 
yMMWt,  mhich  I  tenn  the  PjTOphrififij  ia  faraud  by 
JVJJjywyi  (cJaTlen*)  diepoaed  in  a  aimiUr  manner  to 
■K^p^y^i  Tot  the  C5onjiin<:tioo  of  the  organ-key  tablea ; 
•  ^  ustpU  mecbanlam  cauaea  every  key  of  the  different 
**bcttfltiinnit*ie  wJth  the  an^ply  pipea  ia  the  glass  tuboa. 
***naial«y  it  ptiaaul  ^pon,  the  flajnea,  by  eepanitiQg, 
^•qpg;  l«t  vban  the  k«ya  are  left  aatouchacU  Ihe 
^hmoflll  togaiher  ajid  the  pormd  Blopa.'* 

-^  J  of  this  oommnnlcatioti  a  Commis- 

Acftdeime  dea  Heiences  do  Paris  w&a 

■  vdcarmination  of  this  enriout  inven- 

of  Messrs.  Jamin,  Eegnanlt,  and 

"■  tingTiishod  momhOTs  of  that; 

ed  a  lively  inteire^t  from   a 

.'i^  vnfw  m  M.  Eastner^s  discovery, 

itotpcrinient^.  M.  Kastnerhns  succeeded 

Mn^^  the  ordinary  illuminating  gm  for 

git  m  wofkmg  this  pyrophone,  and  his 

mrou  liirrey,  wm  again  the  interpn^ter 

"  (te  Sflfmoee  of  this  new  discovery, 

____  the  employment  of   the 

instrument.    M.  Kastner  thus 

_^.  iu  hii  new  repmi  pfeaented  to 

I  ik  Fftimsi,  7tk  December,  18H :— J 


llltt^i 


"  The  pTiDoipd  objection  which  hm  been  made  to  the 
working:  of  the  pjrophanc  ia  the  em|jloyment  nf  hydrogen 
pa.  From  a  practical  point  of  vieWt  this  gaa  preaeau  several 
inconvenienioea.  It  3s  ditHcmlt  to  prepuro ,  it  nooeaaltatjea  the 
use  of  gftg  hold  era,  wboM  hxe&  may  be  considorable.  Beaide^ 
there  Ja  wonio  danger  in  its  uae,  1  bnve  tberuforo  given  up 
using:  bydm^en  gaa,  and  for  a  year  I  have  experimented  on 
the  tneana  of  applying  common  illnmirjftting'  jjas  to  the  pyro* 
phone^  which  it  ia  always  eaay  to  procure,  la  the  firat  m- 
pedoieiits  which  I  attempted  with  two  I3saiea,  with  iUiunt- 
natinggai,  m  a  gloan  tube,  I  was  unable  to  obtain  any  aouad^ 
which  pnjved  unmiatakiibly  the  presenoe  of  ciu'bon  in  th# 
flames.  Whibt  the  aonnd  waa  produced  in  a  very  clear 
manner  with  tho  pure  hydrogen  ^aa,  that  ia  to  aay,  witliout 
there  bein^  aey  auUd  fomgn  matter  in  the  damea,  it  was 
impoaftibl©^  to  mjike  the  tube  with  illuminatiag  gaa  vibrate^ 
when  placing:  the  flamea  in  an  identinnl  condition.  It  w«i 
ncoettsar^''^  then,  by  nome  maana  or  another  to  cNminatc  the 
carbon,  n  reanlt  at  which  1  amv«d  by  dint  of  the  fullowLnir 
method:— 

"  When  the  Eame  of  ordinary  ^aa  ia  examiaed,  and  thia  ia 
introdaoed  into  a  tnbe  made  of  glaaa^or  of  any  other  material 
(metal,  olldoth.  cardboard,  &cO»  thJA  tlatna  ia  either  illumi- 
nating er  aounding. 

*'  When  thia  iknie  ia  only  illuminating,  that  ia  to  aay, 
when  the  air  cofitained  in  the  tube  does  not  vthrate,  it  pro- 
ven ta  a  lenja^tbened  form,  and  is  pmuted  at  the  top,  ea- 
sideSj  it  iwella  toward*  the  middle,  and  flioken  on  the 
least  current  of  air.  On  the  conmiiyf  when  the  flame  ia 
flouading-,  that  ie  to  any,  when  the  neoetS4ry  vlhrationa  for 
the  prod  notion  of  sound  are  prodoewi  in  the  tube^  its  farm 
is^^  narrow,  and  iafge  at  the  top.  Whilst  the  air  ol  the  tube 
vibrate*,  the  fljame  ia  very  eteady.  The  c&rbon  in  a  great 
mea«iu«  ia  eltmiiuled  as  if  by  some  mechanieal  proeeaa, 

"  Sounding  flamea  prooeeding  from  lij^httuf  gas  are  fa 
effe^  enveloped  in  a  photosphere  which  djoea  not  exiat  whan. 
the  fl^me  ia  merely  luminotis.  In  the  latter  c^^ae  the  c^rboa 
ia  burnt  within  the  flimc,  and  contributaa  in  a^  great  degree 
to  itai  Uumi outing-  power. 

**  But  whc^n  the  tUmos  are  sounding-^  the  pKotosphpTB  which 
larroitnds  each  of  them  ^ntains  an  explodliDg  mixture  of 
hydrogen  and  oxygen  which  determinoa  the  vibmtiona  ia 
the  air  of  the  tube. 

I*  To  produce  the  sound  in  all  ita  intensity p  it  laneceaaary 
un<i  aulhcieot  that  th'o  v^holo  of  the  c3E.pl ohion  ppiduced  by 
the  parttcled  of  oxygisn  and  hydrogtm  in  a  given  timei  should 
be  in  agreement  with  the  numbsr  of  vibrattona  which  corre- 
apond  to  the  sound  produced  by  the  tuba. 

*'Tu  put  theao  two  quantiiiea  ia  harmony,  I  have  thought  of 
incToaaing  the  number  of  flamea  ao  oa  to  incroute  also  the 
number  of  the  explositms  from  the  mixture  of  oxygen  aud 
hydrogen  in  the  photoapbaree,  end  thaa  determine  the  vi- 
bration of  the  air  of  the  tube.  Inateod  of  tWfj  flomee  uf  pure 
b^^drogea,  I  put  four,  Ave,  slXi  &d.,  jeta  of  ligbtiag  gi^s  in 
the  same  tuba. 

''  1  have  beatdflc  olnaived,  th^t  tho  higher  a  flame  ia,  thft 
more  carbon  it  contra. 

*^  I  have  then  immediately  been  obliged  to  diminiah  the 
height  of  the  firmest  and  conaequenrly  to  increnae  tho 
number  ao  that  the  united  aarfaee  of  all  the  photonphcroa 
may  Aufflca  to  produoo  the  vibration  of  the  air  in  tho  tubo. 

"Th«  amoont  of  oarboa  contained  in  the  whole  of  the 
fmall  flames  will  olwaya  bo  much  leaa  thi^u  the  quantity  of 
ciu-bon  eorreeponding  Io  tbi  tivo  large  tkmea  ncoe«$ary  to 
prodnon  the  same  sound,  la  thijt  manoer  I  have  been  able 
with  separated  Bemea  to  obtain  aoundi  whose  tonea  are  as  dear 
aa  thoae  produced  by  hydrogen  gaa.  When  these  Aameef  or 
rather  when  the  photos  phetcs  which  carrespend  to  tliias 
flaumSf  are  nut  in  contact,  the  aound  instantly  esaaea.^  Ths 
carbon  of  figbtmg  g»a,  when  the  Soraea  are  aotmdiogp  i» 
pertninly  aim  oat  entirely  eliminated— in  faat^  it  forms  upon 
tho  interior  snrfoce  of  the  sounding  tube  at  and  below  the 
height  nf  the  flames  a  very  visible  deposit  of  carbon^  wluch 
io  creases  wbiUt  the  air  of  the  tuba  vibmttM,  1  can  now 
ulllrm  that  the  Fyrophono  ia  in  a  ocjuditiofn  to  act  aa  well 
with  the  illominAting  gaa  as  with  pure  hydrogen.  The 
phenomeonu  of  interference  la  produced  eiaoUy  ia  the  satne 
condition  with  tho  two  gums,  the  same  fiamea  oocapy  th« 
home  poeitfoQ  in  tb^  tulj>e,  that  is  the  third  part  of  ^h»  tuhe'i 


length  measured  from  the  ba«o.    In  addition  i»  the  pbanv 
non  of  interference,  1  beliave  1  shall  he  able  tn  deacribe  m 
novel  process  by  aid  ot  which  ths  sound  piroduoad  by  burn- 
ing Emuea  tu  u  tube  can  be  mads  Io  oeaafli. 
**  Supposing  thnt  oa«  or  leTetal  flamei,  placed  in  *  *nb«  ** 


third  of  iU  bright  (mpa^nred  fwno  iti  b»»e)^  determine  tlie 
vibmtioD  of  the  iiif  cxjci turned  In  thiP  tube  ;  if  a.  hoU  is  piereed 
tt  th<»  ono-lbird  of  the  tube,  cqim ted  from  ibe  upper  i*nd,  the 
flouod  cctiJ»c0.  Thin  obiervfttton  rnipht  he  applied  to  the  con- 
pfmction  of  a  musical  fDsiTumeut,  Trbicli  will  be  (»  Ppiwkii  of 
f^Qte,  workicii?  by  mng'wg  Haun??.  Such  an  inetrui^cieDt,  from 
a  D3nwc»l  pf>iut  of  view,  will  bo  vtty  imperfect,  becauM  the 
Boumd  will  not  be  m  promptly  or  fiBarply  Mopped  as  when 
the  jihesicimffDoii  of  mrerfemnce  is  employed.  If,  io^U^td  of 
m^kbisr  tbe  hole  at  the  third,  it  10  mad@  At  m  flisth,  the 
«OUt^  will  not  ctMtc,  but  it  will  produc*  the  ih&tp  of  the 
wune  note*  In  all  these  experimfinta  I  have  clfi*rly  de- 
tectod  tbo  formation  of  ostone  white  flamea  caufe  the  uir  in 
the  tobe  to  vibmto.  The  preeenoe  of  tbi«  body  can,  more- 
OT«r,  bd  ancertufned  by  chemical  re-ng^entA  adentlficAlIy 
known.*'— Given  b«fore  the  Acadcmit  tks  ^eicnc^^^  7tli  De- 
eefabCT,  1874. 

Professor  Tyndall,  at  a  lecture  on  13th  January, 
at  the  Royal  Iiu&titutiou,  showed  experiments, 
according  to  the  new  prindple,  with  an  appamtus 
of  rune  flames,  which  worked  dnring  the  evcfnjng 
in  iuhm  of  different  lieei. 


DISCirSSIOK 

Tbp  iivatrutnent  hnving  l>e€n  floundod  and  played 
upon,  by  itself  and  with  a  piano  lent  for  tbo  occaaioabj 
M(?Biirfl.  Broadwood, 

The  Chairmam  stated  that  he  waa  informed  the  tuning 
of  it  dc'pcjLided,  in  a  p:eat  measure,  on  the  regularity  of 
gaa  Bijpply,  and  the  instrnmont  now  exhibited  not  being 
fornished  with  a  regnlator.  anch  aa  wus  attached  to 
the  more  finished  one  in  Pans,  certain  imp€>rfectionfl 
were  notiwnbki  for  which  the  gas  compamea  wer^ 
i^eponaible, 

Mr,  BUeMe  snf  geated  that  if  mnsie  of  a  livelier  cha- 
THcter  than  that  m  the  "  National  Anthem*'  wt^re  played, 
the  nodience  would  ho  better  able  to  judge  of  the  quality 
of  the  inatniment.  It  was  atated  in  the  paper  that  it  waa 
available  for  dance  muaie, 

Iha  Chairmaa  thooght  this  waa  purely  a.  mechanical 
question*  di? pending  on  the  rapidity  with  which  tho  gas 
jets  could  bu  opt^ned  and  cloacd, 

Mr.  Fearaej  thought  this  would  have  been  a  most  in- 
tereatjng  inatrument  prior  to  the  invention  of  the  organ- 
It  might  also  be  available  for  apecial  purp08«sof  ita  own, 
for  it  atruck  him  that  wh^  the  light  afforded  by  the 
lantern  of  a  lighthouae  has  failed,  these  tubes  might  be 
adapted  to  produce  most  penetrating  and  portantoua 
aounds,  which  would  warn  vcasela  off  the  rooks. 

Sir  JnUaa  Benedict  a&ked  if  there  were  any  meana 
of  refjfulflting  the  intonation ^  which  at  the  pruaeat  aeemed 
lather  deflective,  for  there  waa  Home  difficulty  in  hring- 
3ng  it  into  accord  with  the  piano.  If  it  were  to  be  used 
with  othex  inetrumenlB  in  an  orchestra,  there  muat  be 
eome  meana  of  timing  it. 

The  Secretary  said  he  believed  it  admitted  of  taning 
readily*  but  the  want  of  a  roguldtor  for  the  pressura  of 
gas»  which  hud  already  been  alluded  to»  affected  tho 
purity  of  the  intonation. 

Sir  J.  Benedict  aaid  there  seemed  aome  cauae  which 
rendered  the  «ound  Tery  nncertain ;  it  got  sharper  after 
the  firat  sounding. 

The  Chairman  remarked  that  in  thia  ejcpcrimental  in- 
strument itiQ  organ  bellows  waa  replaced  by  the  gaa 
holder,  over  which  there  was  no  control,  and,  conso- 
i^uently,  the  aamo  regularity  of  preaaure  could  not  be 
expected  aa  where  the  hellowa  waa  eapeciaUy  conatructGd 
to  produce  a  uniform,  blast.  It  appeared  that  to  the 
more  perfect  inatrument  in  Paria  a  regulator  waa  applied. 

Mr.  Wills  aaid  there  could  he  no  doubt  of  the  great 
ingenuity  displayed  by  M.  Kaatner  in  tho  construction 
of  thia  inatronient,  hut  if  it  were  to  be  practically  intro- 
duced it^waa  ao  weU  that  the  difficultaca  to  be  got  over 


should  be  clearly  stated.     Haviiig  hud  fomo  1 
of  aounding  tlame^,  the  difficiiltici  appetrad  to  \ 
these ; — In  the  firat  place,  the  positioii  of  tha  \ 
the  tube  waa  a  matter  of  oonddeiniLbta  impoiia]Mft|:; 
Aif  e  muat  be  always  tbo  samef  and  ita  poaftian,  botlii 
tically  and  laterally^  muet  be  fijted  and  abeolute.  Berf 
this,  the  gas  used  tnuat  he  of  definite  quality,  ajid  \ 
fe  c tly  nnder  control .    Theeo  points  might  «a4^h  he  b«oi 
aingly,  hut,  taking  Ihem  in  the  aggreguUs  he  d^tij 
the  poaaibility  of  making  an  in;abiiaient  whith  ihoql 
practically  usefuL    But  if  thia  were  accompHshed,  I 
waa  always  the  danger  that  when  there  wera  etn 
pipes  in  oloae  proximity,  the  sounding  of  ona  woold| 
another,  thia  being  a  very  common  lecture  expa* 
Another  difficulty  waa  that  thn^e  waa  alwap 
dency  in  sounding   fiamea  to  go  out  sudd^y, 
of   Gourae,    the   aound   would    c«aae.      Again, 
inatrumeEit  of  this  kind,  aa  it  would  be  imp 
to  use  '*  stopped  "  pipes,  great  length  would  b*  1 
for  the  lower  not^,  a  ICi-feet  open  pipe  being  ; 
to  produce  the  same  tone  aa  en  8-feet  stopped, 
atrument  in   this   form  waa    no  doubt  now, 
pinoiple  waa  not,  b^c^nse  Profeaeor  Tyndall,  ic 
or  fire  years  ago,  exhibited  an  octave  of  pipes  i 
with  a  flame^  and  he  had  he^n  followed  by  oHLsra,! 
solf  among   the  number,     Ko  attempt,  noweveftf 
been  made  to  construct  a  musical  instramait  1 
principlCf  beoauae  the  difficulties  he  had  1 
peared  inaurmountable.    M.  Kastner  aaidtibiC 
of  aound  which  toc^k  place  when  the  fiamea  1 
together,  w»a  duo  to  the  int«rfarance  of  vibe 
he  doubted  if  thia  wer^  the  true  explanatiMi.   Tlial 
muat  be  atipplied   with    a   certain  quantity  of  1 
ord^r  that  little  explosions  ahould  be  produced,  I 
wis  tho  rapidity  of  these  explosion Sj  the  sound  mU 
by  the  column  of  air  in  tho  tube,  which  prodti< 
musical  sound,     Now  if  the  jets  wer^  hroughl  b  , 
they  produced  one  lone  flame  only  supplifd  wfdil 
the  outside,  and  to  so  limited  an  ertcnl  that  an  t^'* 
mucture  was  not  formed;    but  when  the  fLi 
opened  out  it  formed  a  series  of  amaU  flamea,  each  ol^ 
waa  aurrounded  by  air,  forming  the  exptoaiTi  oV 
and  tbe  tube  spokOi    M.  Kastn^r  was  probacy  \ 
chetnist,  for  bia  ideas  with  regard  to  the  carbon  f 
gaa  seemed  aome  what  Ta^ue^     He  spoke  of  ttt  ^ 
tion,  by  altering  Iho  position  of  the  Hame,  m  tf  I 
a  mechanical  proccaa,  hut  such  could  not  be  tl*  \ 
the  only  moans  of  getting  rid  of  the  carboB  t 
burning  it  into  c^irbonic   acid,  which  waa  flO 
allowing  a  aufficient  amount  of  air  to  come  tlii 
with    the    flame.     The    reaaon    whj   the  A 
not  produced  bo  well  with  cool  gaa  aa  with  hf 
waa,  that  in  the  former  caae  a  much  larger  < 
air  w!ia  required  in  order  to  produce  1 
tore. 

Mr,  Mitchell  asked  if  it  wera  not  the  oaje  t 
difficulty  of  producing  rapidity  of  execution  wai 
a  physical  diMoulty  than  a  mechanical  o^e, 
been  anggested  by  the  Cbairtn^m.  The  me< 
which  the  jets  were  opened  and  closed  seemed  t 
with  tolerable  rapidity,  but  from  a  reoolleefeioa  0 
Tyndall's  lectures  at  th«  Eoynl  Institution,  hi  j 
a  eertain  appreciable  time  had  alwaya  elapsed  1  ' 
vibration  produced  tbo  muaical  note.  If  thii^^ 
feared  that  the  pyropbonc,  tboutfh  a  wiy  iatt 
phi]oaophical  toy,;would  nerer  m  of  much  \ 
utility. 

Mr.  Willi  thought  the  hwt  apeoker'i  daw 

correct  one. 

The  SecretAiT  aaid  it  would  bo  obaerred  thatj 
the  ^amo  waa  in  the  form  of  a  tall  jet  then 
vibration  going  OH,  but  when  the  jeta  wqfs  •*" 
these  vibrations  were  viable.    In  oraer  to  gat  I 
of  action  it  would  he  rc4|uiatte  to  taiMirato  the  1 
instantanoouslji  aa  to  which  therfl  waosfld  i  f*** 


I  naosfld  i  fMli 


tier.   Be  WM,  howererp  mfonned  by  M*  Dimant  t^t 
I  Xdta«rfdlutiaS6d  he  should  h^  able  to  attaLii  ttie 

1;  fiodlAfd  aiid  h/&  wba  much  interested  in  thii  sub- 
U,  Uriiig  mida  many  esperiirterita  upon  it  during  the 
itbvenixv.  He  had  m^^t  with  the  difficaltie^  which 
\i  ttmdf  horn  mentioned,  and  though  some  of  them 
|i  \mB  (irrercotne^  oth«rt  «eemed  to  increase  rathef 
^  dimuilsli'  Th«  ftyrophone  of  M.  Kaatner  waa 
llkn}f  oord  in  canfltTnetaon,  and  had  aome  very  good 
■Ito  iMQt  il,  m  ptrtkuUr  iht^t  of  prodacing  a  power* 
I INM  bj  cmfdoyuig  ievoml  fltLtnes  in  the  lamo  tuhe. 
^  k  hid  foQad  &  gnat  difljtJtilty  in  a  little  instru- 
ct Ud  PODilraetod  with  thirty-six  tube*,  the  tone 
y  «i«k.  Anotliti-  difficulty  was  the  rapidity 
_  ,iii4  thk  hb  feared  could  not  bo  siirtnounteo. 
I  lit  fljuca  ooly  m  each  tube  theio  wua  ^reat  dif- 
'ffam-tkinjc  the  note  speak  quickly^  and  the  longer 
'  It  the  Jonger  the  tim^  before  the  sound  was  pro- 
Hhk  ibowed  that  the  hesitation  was  due  to  the 
pS  IJme  MDired  for  the  Tibrations  to  reach  the 
kibe,  Th"i  mechanical  part  of  tho  instrument 
iqgaiioua.  He  had  employed  values  j  first,  at 
^tlie  tuluj  but  with  this  urrangecaent  there  waa 
j»tiT)k  intarral  between  the  strikini?  of 
md  the  floundlng  of  the  note,  and  then  at 
nL.  in  which  position  the  note  §poke  more 
Ho  thought,  howeveFf  that  in  *?nl urging  the 
'^  tad  giTing  it  greater  power,  M.  Ka^tner  hud 
nra  deiriirayed  the  sweelneis  and  beauty  of 
>  ^m  appeu^  to  he  a  variation  in  the  note, 
of  tound,  oj  the  jeta  separated,  and  nnleas 
jba  ruped,  of  which  he  was  somewhat  donbtful, 
ithtt  isfiirumexit  would  never  he  more  than  a 
itoy. 

It  <ip«in*d  to  draw  attention  to  that  part  of 
in  which  ha  cMmod  for  M-  Ksi^tner  the  merit 
ria^,  by  meatis  of  the  separation  of  the  flames, 
i«liaft2intane«iialy  causing  the  ii<ita  to  souna. 

then  propoaed  a  vote  of  thnnks  to  1^1. 

feiMt;)ap«r;  to  M*  Kastner  for  hie  kindness 

'    '*      ftnd  aending  over  from  Faiia  a  special 

wt«&te  it ;  and  to  the  Udiee  who  had 

lyed  upon  it 

wai  outied  uuanimoualy,  and  tho  pra« 
ltnBisai>:id. 


MISCELLAHEOtrs. 


to   the   poisonous   quulitiea   of 
r»  a  German  paper  *iUteM  that  a  de- 
'^  i§   lometiaiea    left  in  the  col^iuri 
propflrtiea^     A  fto-called  aaillne 
^id  and  anenie  is  ptnAononn  oo 
Ithi  &ai!uie  il  OQUtains.   Ho^aUo  acid  and  coralline 
I  ptHaciaous,  but  oft«n  contain j  when  not 
Ha*  ptit^ot  or  anttine,  whiub- readeri 
f  ooloutx  &re  6v«d  by  ■odmoi  anenite,  which 
jr^.^*t  and  is  ijf  oour»a  poi§onoos.    Axaline, 
ft  «hcn  pure  ii  harmleeFi,  bat  it  flometimea 
1  and  aailiae,     A  yellow  dyestuff  pTvpared 
i  an«Dio  acida  la  puiaonoui*     Piorie  acid  in 

I  banning  to  attxaot  atteuitioa  in  Kew 
*    f  la  aooa  parts  of  which  the  mineral  la  being 
n  «ud  II  ii  fuggcfitod  that  the  pre-emit)eac« 
tw  haT9  maintained  will  be  aB^an^d  by 
laoa  cl  Ihe  newly  worked  pr<:jduct.     A 
,  haa  hmn  opened  at  Brougham  Oreoki 
itbvM^H  Vale  Railway  Station. 

Hem  of  petrokum  during  1873,  iu 
•a  MdmatBd  at  about  8,0OO,0Ciy  barrels,  an 
f  %W^WQ  baiTcla  oTer  that  of  the  previous 
pMtifmm  the  United  Statea  were  237,4^1,030 
!  UO«14^il9  gaBinu  lu  1872.  The  exports 
Sfeifdiim  wera  laf^ly  in  exoeas  of  those  of 
blutti  21,776,651  gaUoni,  agaLUsC  7,B4S,272 


PATENT-LAW  REFORM. 
In  the  House  of  Lords  oa  Saturday,  tho  Uth  instant, 
Tho  Lord  ChaaeeUorcaUed  the  attention  of  the  House 
to  the  subject  of  Lettara  Patent  for  InTentionJi,  which, 
ho  stated,  effected,  to  a  great  extent,  the  manufacturing 
mclustry  of  the  country.  After  advsjrting  to  the  in- 
quiries which  had  been  made  on  the  suhjaet  by  Koyal 
(Jommission,  by  a  Select  Committee  of  the  House  of 
Commons,  and  by  the  Intermitional  Patent  Congress 
which  mot  in  1873  at  Vienna,  he  aaid  that  the  fteveru- 
ment  had  come  to  the  conclusion  that  some  alteration 
should  be  made  in  the  estisting  system  in  this  country* 
one  defect  of  which  was,  that  it  provided  no  mean*  of 
inrcs  ligation  by  the  Law  Officers  before  a  patent  wsa 
ahaolutely  granted.  The  present  Commsasionera  of 
Tatenta  were  the  Lord  ChancaUor,  tha  Maatet  of  tho 
Eolla,  and  the  Law  Ot&cers  of  the  Crown,  and  by  the  Bill 
he  intended  to  lay  oq  the  table,  the  compoaition  of  that 
Commiasion  woiid  he  enlae^jod  by  the  addition  of 
three  members  on  the  nomination  of  the  Board  of 
T™de,  and  of  two  moro  on  the  nomination  of 
the  Lord  Chancellor.  It  was  also  proposfld  that  there 
ah<)uld  be  attached  to  the  Patent-office  not  ieaa 
than  two  nor  moro  than  fotir  offioera,  who  would  be 
termed  EKaminera  of  Patents,  and  who  would  derote  the 
whole  of  their  time  to  becoming  acquainted  with  the 
contents  of  the  Patent -effice.  Whenever  apjplication 
should  be  made  for  a  patent,  it  wenid  be  required  that 
the  apecifiDatiou  should  describe  not  merely  provisionally 
and  itt  general  terina.  but  aj*  fully  as  possible,  the  nature 
of  the  invention,  and  the  Bpecificatiou  woxild  bo  referred 
to  one  of  the  eiamioerB,  in  conjunction  with  certain  re- 
ferees conversant  with  manufactures^  science,  and  art* 
who  would  pronouneo  their  opinion  whether  the  inren* 
tion  wFis  ft  proper  aubjetrt  for  a  patent,  and  whethff 
the  protection  should  ho  limited  to  seven  years  b« 
dietinguiahed  from  fourteen.  Among  other  thiuM^ 
the  1^1 11  provided  that  all  patents  should,  after  tb^ 
expiration  of  two  years,  he  liable  lo  be  recalled,  on 
the  ground  that  the  patentee  either  failed  to  use  hie 
invention  or  to  grant  Hcenara  te  proper  persona  on 
reasonahle  terms.  It  waa  likewise  provided  by 
the  Bill  that  for  any  foreign  invention  no  patent  should 
be  granted  in  this  country ,  except  to  the  foreign  patentee 
or  hia  agent.  The  Court  of  Qu^n's  Bench  haTing  de- 
cided that  the  Crown  was  not  of  itself  bound  by  Loltera 
Patents  the  effect  of  that  decision  would  be,  in  respect  to 
inventions  connected  with  large  ordnance,  for  which 
there  was  not  likely  te  be  a  customer  in  England  e^soept 
the  Crowrt,  lo  make  the  invimtor  conceal  hia  invention 
in  this  country ;  and  it  would  therefore  be  provided  that^ 
for  the  beneiit  of  the  public  service,  any  Government 
d^partmrnt  should  be  at  liberty  to  use  any  invention, 
and  in  case  the  patentee  did  not  come  to  an  agreement 
as  to  the  remuneTation  for  tho  use  of  his  patent,  the 
Treasury  should  have  authority  to  settle  th  e  terms.  He  ob* 
serred  that  an  arrangement  had  been  made  by  the  Treasury 
within  tho  last  few  days  to  locate  th©  Patent  Muflenm 
upon  an  a^Ieq^uato  piece  of  ground  at  South  Kon  sing  ton, 
and  to  transfer  the  subjects  of  o^yright  in  trade  marke 
Mid  designB  from  the  auperintendence  of  the  Board  of 
Trade  to  tho  Patent  Commission,  The  Lord  Chanoellor 
concluded  by  stating  that  a  Bill  for  the  Begit tration  of 
Trade  Marks  would  be  introduced  in  the  Honae  of 
Commons,  and  he  then  luid  on  the  table  a  BiU  for  tho 
Consolidation  and  Amendment  of  the  Law  respecting 
Letten  Patent  for  Inventions. 

Lord  Sraavill©  acknowledged  the  clearncBs  of  the 
ttateuient  made  by  the  Lord  Chancellor^  but  def erred 


any  Temat-ks  ha  taif^ht  hare  to  make  on  the  Bill  till  a 
future  stAgv. 

the  Duke  of  Eomarset  thought  th&t  a  hotter  poiitioa 
timn  South  Ken8it)|[toa  for  the  Patent  Muaeutu  wo  aid 
bo  some  lar^  tovu  in  the  majia£aotiuioq  diatnota. 

The  BUI  woa  rmd.  a  first 


On  the  some  daj  in  the  H^Qie  of  Commotiii, 

Lord  H.  Lounox,  in  auaw^r  to  Mr.  tfundellft^  wna 
happy  to  say  the  Gov««-nmL^nt  had  dtheuied  to  prorid© 
adequate  iiccommodAtion  in  th^  Exhibition  Builditiga  at 
South  Kensington  for  a  Musoum  of  Piitenta  stud  Inven- 
tlouA.  The  nature  and  extent  of  it  he  would  anTiguaee 
m  detail  when  he  aaked  for  the  Yote  for  cajrying  it  out. 


SILK  CULTTTRE  m  JAPAN. 

The TSMing of  wlkworm^    f    -     i   r>  i     ♦.  _  :  '  rma 
U9,  has  always  received  gr  <.f 

ths  Japnnete,  and  ha«  now  ..i..-...^.  ..  -.;^.- .  _,.  yf 
perfection.  The  commencement  of  the  venson  vaiieB  in 
the  different  pitrta  of  the  country,  a^cordin^  at  the 
t«mperalaj0  happwna  to  be  high  or  low.  ^Vlliln  the 
climate  has  a  pretty  equable  temperatTire,  the  silkworm 
egg  cardf  are  taken  out  of  store  about  the  beginning  ol 
Aprils  and  hnng  up  in  aome  qmet  nook  of  the  houie. 
After  the  lapse  of  twenty*two  or  twenty-three  daya  the 
worms  will  appeni* ;  they  are  carefully  watched  and  paper 
IB  wrapped  round  the  cards,  which  are  now  placed  in  a 
bnakpt-tmy.  They  are  looked  at  every  morniug^^  and 
hruflhc^d  off  lightly  with  a  feather  fan  on  to  another  piece 
of  paper.  Mulberry  leaves  are  then  taken,  cut  very  Jlne, 
and  wt^ll  Sifted,  tossed  ao  its  to  get  rid  of  tha  leaf  iibte, 
nnd  then  mixed  with  a  certain  proportion  of  millet  bran. 
With  thia  the  wonne  ftre  fed,  Fre«h  paper  is  wrapped 
round  the  cards*  and  this  course  i*  pursued  for  three 
d&yi,  wh<m  aJl  the  wornja  will  be  out.  The  paper  with 
the  worms  on  it  is  then  placed  in  dean  basket- trays  over 
a  layer  of  mattin^^  Tho  worm*  are  fed  about  five  times 
a  day.  After  three  days  the  paper  is  romovisd,  and  the 
worms  are  transferred  to  matting.  This  stage  is  known 
as  th*  *'  Kfl  mini  ike,"  One  card  will  probably  multiply 
itself  sixty  times  so  far  as  the  nutnb*r  of  worms  go.  As  u 
rule^  about  tea  days  elapse  before  the  flisl sleep  ia  entered 
upon,  but  thifl  depends  upon  the  temperature.  When 
tho  cocoons  are  observed  to  he  preparing  for  the  first 
sleep  they  nr«  flprink1e<l  with  millet  bran,  and  covered 
with  jt  net,  mulberry  leaves  being  placed  oVE?r  the  net* 
After  a  couple  of  honrg  the  net  is  raised,  and  the  worms 
brought  away  with  the  mnlbern''  leaves,  to  which  they 
will  have  attached  themselves*  They  are  tben  placed  in 
a  fre<h  basket-tray,  and  the  one  from  which  they  have 
been  taken  is  well  cleanwi*  When  the  wotiufl  have  roused 
themselves  from  the  first  sl^^ep  they  are  sprinkled  with 
riee-bmn  and  covered  with  a  net  as  befi>re,  after  wMeh  ' 
th«y  are  shifted  to  a  fresh  basket.  The  name  coum  h 
pursned  when  the  worms  go  through  the  second  and 
third  flleef ,  hat  for  the  fourth  sleep  the  net  i«  not  used. 
The  priod  that  ekpiet  between  the  seeond,  third,  and 
fonrtti  sleeps  is  from  six  to  seven  days  at  each  atnge. 
Slnch  attention  is  paid  to  cleanlincsa,  oa  negleel  in  this 
respect  exposes  the  wrvrra  to  discHHe.  Mulberry  leaves 
are  given  with  an  ansuparini*  hand,  tho  leaves  being 
chopped  coarser  and  coarBor  as  the  worms  grow  in  8i»&„ 
Sieves  of  different  t^izes  are  used  so  ub  to  meet  the  feed- 
ing requirements  with  fine  or  coarse  leases.  As  a 
rtile,  the  worms  are  fed  five  times  a  day,  but  in  hot 
weathor,  when  the  leaves  are  apt  to  get  dry^  they  ai-e 
given  as  often  as  eight  or  more  times  a  day  ;  in  cool 
weather  the  leaves  are  jsriven  perbapa  only  three 
timea^  but  with  no  reduction  in  the  actual  qnan* 
tity.  The  leaves  are  measured  cut  with  great 
nicety.  An  important  feature  in  the  rearing  of 
sUk worms  is  the  giving  the  proper  quantity  of  food, 
neither  overfeedingj  nor,  on  tho  contrary,  starving  tie 


Afler  the  faurth  sHeep  the  \»^m  in 
whole.    Hie  worms  have  now  Attained  f^ 
soon  cease  feeding  altogether*    When  th«y  wm  0l 
to  be  seeldng  for  a  place  to  i^piu  in,  Ihi)  b««t  «rt 
out  and  placed  on  the  '^mabmshi/'   thij  ii 
tkivsffiee  made  eiOier  of  straw  or  li^ht  tvip, 
tended  to  facilitate  the  spinning  of  the  coeooM. 
oocoons    are  spun  in  three  days.    Those  sell  ^ 
silk    are    dried     in    several    ways,    either 
Kin,  or  by  artificial  heat,  or  by  steam.     If 
production  of  egga  h  desired,  the  cocoons  aie 
baskets.     After  thirteen  or  fourte^im  di&jf  the 
will  have  changed  into  a  motb*  which  will  em 
the  cocoon.  The  male  asd  female  moths  are  thtn 
Abant  100,  120  or  130  female  raoth*  are  thw 
fk  card,  which  is  surrounded  with  a  fmmewotk 
or  varnished  wood^  sa  as  tc  prevent  thje  tm 
escaping  uS*  the  card,     In  a   very  short  spac* 
say  about  twelve  houTt,  the  card  will  b«  oc^i 
eggs.   iStrings  ^e  then  run  through  the  ciud»,  w] 
strung  up  in  some  qui^  comer.      In  autainiL, 
stored  away  in  boxes,  and  bo  left  till  the 
spring.    The  great  thing  to  guard  against  ie  < 
that  careful  watching  of  the  worms  day  afid 
mofit  essential.    If  the  wewther  is  eieeptiooj  '^ 
the  worms  are  kept  cool ;  if,  o^  the  othe 
then  proper  warmth  is  looked  after, 

Tht^re  are  several  varieties  of  the  mulberry, 
and  open  ground  is  generally  aclected  (<>i   .%  f  1 
with  a  stream  near  at  hand.    The  groi. 
drained.    With  worma  intended  fur  ir,  . 
than  ordinary*  care  is  e^erdsed  in  the  aekctiun 
for  their  food.     The  cocoons  are   used  f&T  %} 
poses,  that  iS|  either  for  tbe  reproduction  of 
the  reeling  into  silk.      In  the  case  of  the  formsTt 
tak^n  to  preserve  the  chrj-'salis,  and  tbi^  •  oruoni  4i 
fully  stowed  in  a  plaoe  of  safety.    W- 
to  use  the  coooone  far  silk,  they  ari 
Two  or  three  days'  exposure  will  ensui\  Uiy 
tion  of  the  ohrjsalis,  and  thus  prevent  tbe 
the  *"■  uji,"   Of  moth.    The  mode  of  dryiog  \ 
in  use  amongst  the  Japanese  Is  hy  exposure  W 
rays,  though  drying  either  by  aitificial  heatr 
not  unknown*     If  dried  in  the  sun,  the  c; 
be  loft  till  after  sunset,  and  until  they  are 
with  dew.    If  taken  in  when  hot  from  the 
sun,  it  tends  to  make  the  silk  brittle,  and  dil 
be  experienced  in  reeling.     With  a  climati 
equable  temperature,  say  70**  Fahrenheit,  the 
sevnn  or  eight  days  to  change  into  t^      ^"t* 
cococns  are  picked  oS  the  spinnLng  b 
fkct,  before  tho  ohange  is  perfectly  ei\ 
that  when   the   codoouB  are  undergoing    i^- 
pro&ess  the  feet  of  the  silkworm  are  flnUngb^  m  I 
cocoon  fibre  and  the  silk  is  consequently 
is  anmtfiko  to  keep  cocoons  too  lon^  i 
dried ;  the  fresher  the  cocoon  the  better  the 
throad,  too,  is  more  easily  reeled,  and  the  sflk 
heavier.     About  ten  days  after  the  worm  has  wo^ 
oocoon,  the   chrysalii    has  changed  mU}   a  snetttt 
'*uji,"  and  makea  its    egress  by   eating  throoffc 
cocoon    fibre*      If   the   cocoon    is    m'  '  ■ 

great  care  is  taken  to  preserve  it  fr.  i  H 

kind.  When  the  Ciwoons  are  eight  or  n 
are  placed  on  b«akets  and  laid  out  h. 
Two  days'  drying  will  effectually  kill  t 
the  cocoons  arc  then  plated  where  a  dratughi 
f^«ely  on  them.    If  it  is  intended  toatttun  Inein 
placed  in  a  baakel-steafl^ierv  aped^ly   made 
purposef     over    a    caoldzoa     of    hot     water. 
or    three    mulbeiry    leaves    are    pat    in 
with  the  cocoonst  ^iud  the  whole  is  Iheci 
s-tout  wrapfnng  piper.    Ho  soon  aa  the  m 
have  completely  changed  colour  tbe  chryi 
reckoned  on  as  killed.    Another  plafi  ir  to     ^ 
Ixii:  with  a  series  of  dmwerii  or  ahelvf a  ov*?f  if 
the  bottom  of  each  drawer  a   layer  of  tbick 


I  0(1  tMi  tlifr  cocooas  are  IhiJ.     Two  or  t^it»e 

_    biTc«  r,       *'        i,ut  into  e.irh  drawer    Tho 

I  tlimiM  In  V  8li»fte<J,  §o  that  each  mfiy 

burnm^i  cir..  — .     :  hent;  when  ths  l*siivcfl  pnl- 

I  the  tmth  the  ktilltnj?  prorew  ii;  look^  upon  u^ 

Tb?  w^ter  in  which  the  cqcooub  aro  immpraed 

>  fT*linji  1*  S^^'  heat  ft^d  purest  that  can  bs  ob- 

,  ^i^  hnv^vfir  good  of  iU  kind,  19  geuerallj'  fil- 

Hfeiw  ttM*    If  Dniinaty  woU  water,  or  water  in 

t  tefte  Ungi'd  \inih  mud  ii  uied,  ^e  tliro&d  is 

Mtw  w«i^b|  ftrnl  n  a  turd  gloii. 

n*id*4  eithar  by  hrmd  or  by  mjushmivrj.    The 

i  been  brought  to  ti^ar  rooentlj  upon  the  in* 

iqiuffltion;  but  band>r«e1lii^  is  moat  in  Togue, 

I  mi  $0  ^m  Um^  Immemoria!.  Hand-r<?eljng^i» 

^t  in  the  fctUowiiig  faihion  :— About  ^  Iba.  of 

-?  taken,  and  thfflie  nre  divided  into  thirty  prirts  ; 

n  ii  ptit  into  boUing-  water  and  the  thread 

i  fir»t  tmm  i«ie  or  tix  cot'oon*,  mcreasin^  to 

[  «ifht     This  namber  wilt  tnrn  out  the  h«it 

I  toit  inferior  silk  eiirbt,  nine,  to  twelve 

at  no  mod.    A  snmll  ring:,  made  eitber 

rorbamoQ  bjur^  is  attached  to  the  cdgn  of 

I  OQfntAinmg  tlie  cocoona  and  tho  hot  water, 

4  ti  mn  through  this  ring,  and  then  poised  in 

Wtbe  first  aod  «@cond  flng^^ra  of  tho  Iflft  hand, 

Hhand  menn while  turnings  the  h^iindleef  therei^. 

em  to  think  that  by  the  hand  process 

f  thread  and  more  abainco  of  impuri  tio«  is 

fOun  hf  mAchinery.  Cocooua  are  easily  reeled  at 

1^  [atM:ai  gradTmUy  hec^niei  a  matter  of  diffi* 

Httfinff  a  cftreful  and  eaipisrt  hand.   The  alleged 

f  tkfl^and^  reeled  dlk  to  that  turned  out  by 

rii  combated  hj  the  fact  that  the  latter  com- 

tf  hh^h^  once  in  the  Yokohama  market  thao 

T,  and  the  lari^  outlay  that  hna  been  m^e  on 

III  at  Toraioka,  where  silk  ia  reded  by 

'  foreign  super Wgion,  not  to  mention 

Eiti  ill  Yedo  and  elsewhere,  tendd  to 

I  achieved  over  hand-ruling* 


MtiKING  IN  THE  BLACK  FOREST. 

r  in  the  Black  forest  is  at  the  prosent  Urn© 

Ito  TitttiRh.iiiaPQ,  Eisenach,  Ftuiwangen, 

I  td!^  astttdt,  Friberg,  Villingpu, 

-    y  a  domestic  occwpiit ion  at 

I  iftvisig  ^[Jiiiplfciyment  to  whole  familiea,  it  is 

I  thai  watch  and  clock  making  have  been 

in   fiMjtoriftj.      Lentiskirch  maniifjiL^turea  a 

of  wh*t  are  eallod  Parisian  watches,  the 

itM  \ii'UA-r  stuppliBd  from  Paris  and  grildod 

*^  '  ,  and  other  necesairy  porta  are 

\is  work  is  divided  into  various 

J^  «e|;4ja£<^  pieces  are  brought  into  the  work- 

^a  thanf  are  put  togother,  and  the  clocks  are 

rmnuitad,  tested,  and  regulated. 

•oris  of  clocks  manufaotured   in  the 

Sdisft : — Clocks  with  wcightflT  clocks  in 
ad*  12-honT  docks,  21 -hour  clockif*^ 
OtkM  which    go    for  a    month,    tower 
^^^^e  spring  clocks  of  EdglJah  or  French 
dodo,  and  ^guTe  cloeitB  {«mongKt  which 
'"^  '•C«ckoo"  and  "trumpoV  clocks). 
~   I  of  this  branch  of  i  ndufitry  will  he  seen 
g  lig»r«8 1— In  1871,  tho  Black  Forest 
lM^ir<»inannf^tOfieB  of  clocks  and  watches, 
M  1^$M  btndfi.   indopendent  of  women  and 
[™  wei^  oocntpi«d  in  the  small  details ;  13,000 
***^  ^y  thia  Indmslry  alone.      The  number  of 
I  had  iMiail  in  1871  to  1,800,000,  of  which 
I  of  fifii  dttn  workmanship.    The  total  rc- 
U  nJaa  of  10  miUioni  of  florins.    The  most 
Iwiarh   of  ihh  art  is   without  exception  the 
Pttiaof  atitomaton  cloclci.      The  great  musical 
tm  mllcd  urohefltmli.      In  the  manufacture  of 


these  clocks  the  work  is  not  divided,  at  least  for  the 
E3i*Gntia1  parts.     The  masters  exi^cuto  nearly  all  in  their 
workshops,  with  the  oxL^<}ption  of  the   in«t'illic    pvptjs, 
L^iflt  ycnr  there  w*^re  32  maatersand  2*U  b'liidfl  em  ployed 
in  m (iking  these  clocks.  The  grt?at  factor i*3B  of  orch^rafel 
clockii  produce  instruments  of  6  imd  6  registers,  of  whioM 
the  price  varies  from  1,000  to  20,000  florins.      Thei^J 
clocks  are  in  gr^test  demand  in  America  and  in  Kui8iA#] 


BRICK^MAKING  MACHINEBY  IN  HOLLAND, 

The  most  important  material  for  building  houset, 
pavements,  bridges,  &c.,iji  this  country  is  clay,  found  in] 
nearly  every  part  of  the  country,  but  of  different  quality 
on  the  elopes  and  beds  of  rivers.  l*he  bricks  made  fpom 
it  are  of  red  or  ytdlow  colour,  the  tiles  rod  or  black,  and 
the  si^e  of  them  differs  from  160  to  240  riitllim^tn^  in 
length,  half  thiit  measure  in  breadth,  and  a  fourth  part  in 
tbickneBH.  Those  bricks  are  neatly  aU  hMid-made  and 
very  coarse,  600  to  600  millions  being  ptrodaoad  this  way  a 
year.  In  the  last  years,  however,  English  machinea  tot 
maHag  bricks  camo  in  use,  and  a  description  of  them  in 
the  numher  of  this  Jotimnl  for  2^vd  O^ctober  last, 
induced  me  to  say  a  few  words  about  their  introduction 
in  this  country.  When  those  machines  were  introduced 
ia  Holland  a  few  years  ago,  they  were  rejected,  being  too 
expensive,  not  only  by  purchase,  but  also  in  their  work- 
ing; they  did  not  give  any  profit  with  our  cheaper 
manual  labour,  and  were  soon  laid  up  in  a  dnrk  comer 
to  rust  away.  It  was  rather  a  great  disappomtment,  aa 
English  machinery  in  general  is  much  admired  in  this 
country,  and  preft>rrod  to  our  own  make,  I  took  th& 
trouble  to  e^tamiae  those  ill-favoured  products  of 
English  skill,  in  the  interests  of  our  brickworks  as  well 
as  iu  that  of  the  mannfacturers  in  Eugland,  and  found 
generally  those  machines  having  itrings^  cutting  tho 
bricks  from  the  clay,  very  inefficient,  leaving  the  edgf« 
not  ahnrp  enough  to  our  desire,  and  the  bricks  wanting  in 
coDsistence.  In  Vienna,  before  hist  year,  my  attention 
was  drawn  to  Mr.  Page's  clay-pngging  mill  from  Bed-* 
ford,  preparing  clay  for  6,000  bricks  in  a  day,  and  to 
Ruston  and  Proctor's  mill  from  Lincoln  for  12,000  bricka 
a  day  with  Murray^s  cutting  table,  described  in  the 
Journal  of  23rd  October  last,  and  also  to  a  very  heavy 
maehine  of  Messrs.  Bradley  and  Craven,  Wakefield,  of 
which  there  are  two  sorts,  both  being  rather  ejc pensive 
and  requiring  much  motive  power,  but  working  vary 
well  by  pressure.  I  gave  a  description  and  illustration 
of  this  useful  machine  in  my  report  on  the  progress  o£ 
industry  in  the  last  ten  years  in  relation  to  the  Vienna 
Exhibition,  The  bricks  are  herewith  pressed  out  of  tha 
clay  as  soon  as  it  leavei  the  pugginrmill,  and  formed  on 
a  eircnliir  moving  mould  table,  prodndng  two  bricks  at 
a  time ;  in  this  way  20,000  very  good  hriAa  oau  be  made 
in  ten  hours. 

I  should  Ube  to  Sec  English  manufacturers  improving 
those  kind  of  machinfs  in  this  way,  that  thoy  were  leal 
costly  and  more  cfficiient,  amd  I  will  give  aa  exait^plo 
how  this  might  be  done. 

Aj  English  mat^inea  did  not  come  in  favour  here,  a 
machine  was  made  in  this  country  of  very  atmi^le  con- 
struction, consisting  in  the  usual  pugging  mill  with  per- 
pendicular revolving  outter,  and  a  set  of  screw 'like  knife 
blades  fixed  to  it,  forcing  the  prepared  clay  un^lemeath 
into  two  moulds,  containing  five  well -formed  bricks,  the 
whole  machinery  being  drawn  by  three  horses.  Those 
iron  moulds  are  wetted,  strewn  with  dried  sand  before 
they  are  filled,  and  scraped  off  with  rollers  after  that> 
In  this  way  20,000  ejEeellent  bricks  are  made  daily  at  the 
brickworks  of  Messrs.  Van  Keiikelom  and  Co,,  Ubnechti 
with  a  machine  coating  no  moro  than  £150.  Those 
bricks  and  the  masonry  made  from  them  were  awarded 
a  medal  of  merit  at  tho  Intematiunal  Exhibition  at 
Vienna,  and  judged  by  the  international  jury  to  be  of  a 
very  good  quality ;  they  aia  of  great  resisteace  in  aea* 
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water  and  on  pavettiontB^  aod  thereforfj  Is,  higher  in  prico 
thiui  kiind-madG  bricks  m  n  proof  of  their  aupfiriority. 

The  way  of  preparipg  day  for  hricki  her©  ia  Mune- 
^hat  diSorent  from  that  iu  Engliuidt  as  the  hricki  are 
made  soft  vith  a  large  quantity  of  water,  and  set  ap  and 
dried  in  abede,  hefore  thi?y  ajre  htiiti^.  EngUflh  brick- 
mokcTs  bold  this  addition  of  wat«T  to  be  uaeleiM).  but  in 
reality  it  binds  tho  cbiy  better  and  giTed  more  coh<ST«roce 
and  HtrengLh  to  tha  burnt  brick  ;  moreover  it  makes  the 
working  of  the  maichiiiES  much  esaer ;  brickt  made  in 
this  way  are  te&Bj  metal-liko ;  they  Bound  Hke  metal 
when  th^y  are  knocked  against  each  other. 

The  price  of  those  bricks  is  difierent,  from  l&s,  to  408. 
per  IjOOO  i  that  of  a  cubic  mfetre  of  brickwork  about  £2, 

The  quality  of  this  buildiDg  material  and  ths  manu* 
^tuTO  of  bnoki  are  of  great  im|K>r|uiice  in  the  building 
trade,  and  for  ovcty  durable  conitniction ;  this  may 
justify  thii  communication  on  the  question  in  Qolbind 
and  the  English  brkk-maldng  machines  sent  to  that 
oountry, 

a  W*  Bel  Qamto, 


OOEEESFOHDENCE, 


CUT   OF  LONDOir  COLLEQi:. 

Sim,— I  attended  (by  invitation)  at  the  prise  dittribu* 
tion,  on  the  Itth  inst.,  at  the  City  of  London  Co^Hogo, 
when  the  Lord  Mayor  {Mr.  Aidermaji  Stone)  pro- 
cided,  and  the  Eight  Hon.  Mr.  Qoschen  delivered  an 
address.  The  s^rdces  of  tho  bbciety  of  Arts  in  holding 
axaminHtiond  ^cre  gracefully  acknowledged  by  a,  ifpectal 
Toto  of  thnnka^  moved  by  Mr,  Alderman  and  Sheriff 
EIHb^  and  seconded  by  the  Hev,  C.  Mackenzie.  It  was 
to  be  observed  that  the  leading  prizemen  had  each  taken 
a  Sodety'fl  prize. 

The  work  of  the  Society  appeared  to  be  of  a  very 
ngaftil  character  in  promoting  commercial  odticatlon. 
Thfl  candidates,  besidea  those  in  book-kte*ping,  included 
many  in  French,  German,  Spanish,  and  Italinri,  French 
and  Gwman  for  commercial  purposes  were  lubjecta  of 
tpecial  examination.  Bo  far  an  could  be  learned^  the 
stndente  of  the  evening  eUuM  of  this  college*  fijfteen 
hundred  in  number,  offer  themielves  for  examination, 
not  with  a  literijr)^  object,  but  with  the  view  of  their  im- 
provement for  buaineaa.  Thus  the  Society  haa  been  for 
jeoTfl  usefully  contributing  to  the  promotion  of  technical 
edmcaUon*— I  am,  &o,, 

Htt»£   GI.ABKI, 
33,  SU  Osorf8'i^»niw«,  a,W.,  UQi  Feb.,  UU. 


CACAO  CULTIVATIOK  m  INDIA. 

Sm^^-The  President  of  the  opening  meeting  of  tho 
Indian  Section  pointed  out  how  desirable  it  is  to  add  to 
tiie  reagurces  of  India,  on  account  of  ita  thick  population, 
its  heavy  charges,  and  its  liability  to  famine*  Miiny 
Additions  to  arbc^riculturo  were  spoken  of,  but  there  is 
one  which  I  did  not  boar  aJladed  to  which  may  be 
xelerred  to — ThmLn^mM  cam^.  This  valuable  tree  has 
already  been  introduced  with  saccessinto  the  Philhpinea, 
Java,  ManritiuH,  Bourbon,  and  Ceylon,  but  I  have  not 
heard  of  its  having  reached  the  peninaala. 

I  have  a  sample  of  Ceylon  cacao  takfin  from  a  do^en 
hags^  Giported  as  an  exp^ment  in  1H71,  of  v^  fair 
quality*  and  remarkably  like  the  cacao  of  Java.  The 
latter  island  produces  it  extensively ;  it  m  exported  by 
the  Diitch  Trading  Cgmp«iy,  and  in  1872  X  saw  a  sample 
of  200  bags  that  were  offered  to  a  London  firm. 

Oeyko  <mei0^  tike  that  of  Java,  ii  by  no  means 
oommon,  being  wall-cured  and  thin-skinned,  but  at  the 


same  time  the  growth  might  be  iiDppTfd,  ai  III*  i 
is  not  of   the  richest  character^    \VtTT  t.h-.  trN?  i 
traduced  into  India^  it  would  be  bt:i 
lings  &om  a  di^erent  quart«r,  Triri: 
the  sources  of  the  fineel  cacao  in  the  wutliL 
both  fine    and   common    desoiiptioiia  mm 
localitie«,  so  that  there  is  room  for  tcudhjn' 
the  selection, 

Sir  George  Campbell  alluded  to  the  great  i 
waite  landa,  a  luge  proportion  covered  witS 
forest.    There  mig^t  he  among  it  much  i 
cacao  planting ;  it  would  not  be  neoosKiry  totJ 
clear  the  ground ;   indeed,  it  ia  requisiCe  to  1 
ficient   foreat  trees   atanding   to   afford  thftlter 
young  trees,  or  they  woold  be  burnt  up. 

The  ipound  between  thii  youi^  cacao  might  X 
vated  with  groundproTiiioiia,  aa  in  Trinidad  is  tl 
which  keeps  the  estates  free  from  weeds,  and  i 
the  ealtivator  during  tho  five  years  the  cmr«i>  ( 
bear.  When  thk  timo  has  olapsod,  the  tren  1 
bear  ref^ularly,  withoiat  taiu^  trouble,  and  \ 
bearing  for  thirty  or  lofffy  jMia. 

In  Central  AmeriOi  a  <»«ao  plantaticn  is 
as  the  aaleat  and  mo«t  pr»:KinctiTo  industry  j 
There  can  be  no  better  provieion  imagined  by 
of  a  family  than  to  leave  hia  chDdreu  •  |4 
fiill  production.    It  was  formerly  the  ptaclefi 
dad  to  grant  manumieeion  to  every  slave  wh&l 
any  time  doHver  up  to  his  maater  1,000  treee  |r 
himself^  in  a  space  expresaly  allotted  to  tbeitti  I 
of  bearing.     Many  instanc^al  of  freedom  ohtl" 
way  might  be  cited,  aa  the  cultivation  of  1 
lime  did  not  infringe  too  much  on  the  dfdly  1 
where  nature  had  already  providsd  abade  t 
was  oomparatively  trifling. 

Cacao  requires  land  good  to  a  great  ^  _ 
among  hills,  with  an  altitude  of  irSsa.  100  to  1 
the  U^m  jtbould  be  planted  out  fr^m  thv  rar 
12  feet  apart^  so  that  an  acre  would  coatun  I 
trees.    A  caoao-tree  in  good  land  wiU  gtvv  ( 
pounds  of  cacao  per  annum.     Some  yr^  gttQ  i 
and  some  much  less  ;  but  if  the  nombcr  of  t 
be  taken  aa  iJOO,  the  average  product^  may  1 
600  lbs.  per  annum  per  acre.  TiVh^^n  the  ease 
thia   is  obtaioed  is  considered,  of  which  1 1 
an  illustration,  a  cacao  plantation  may  ba 
remunerative. 

I  have  said  enough  perhaps  to  direct  1h«  atti 
the  Indian  Section  of  thi»  society  to  tin  jd»  ''J 
growth  of  CAcao  in  India — which  coiintiy  \~ 
botwoon  the  H^ime  lines  of  latitude  aa  tb«  (  ' 
pvodtlGlEig  conn  tries  of  the  new  world*    Ai| 
bat  fta  idea,  and  if  it  were  foUowod  out  i 
good  judgment  and  some  perseverance. 
additions  to  the  resources  of  that  great  i 
country  are  sought  for,  it  may  bo  worth  tiia  I 
tion  of  the  Hectioo. — I  am,  &c., 

liAiiifi*l«ad,  Jaanary  astb,  liT(> 


HICARAGXJA  SHIP  CANAL. 

Siii, — In  the  diacuasions  which  have  taken  | 
tho  renewed  proposition  of  the  NicsKaguaC 
dropped  out  of  si|fbt  thatconaiderabl^  iiit«T«t  1 
in  the  matter  in  England  in  ISiS,  : 
formed,  called  tha  Atlantic  and  Pacii 
was  stopped  by  the  pam«,  and  caused  m  j  mtn^ 
several  thousand  poundi.  The  promotsri  1 
great  faith  in  ii,  and  negociatiji  ^ith  f  * 
continued  until  1331  or  1332. 

In  1B4(>  and  \Uh,  I  wmi  ana  of  thoas  1&  i 
tion  with  Louis  Napoleon  on   the  mbjee^  i 
preddiotion  than  from  reaaon,  but  in  the  f 
the  matter  it  appears  to  me  thai  ths  most  | 
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ii  kapt  out  of  nghi.    Thifl  the  Panama  route  promisea 

Id  be,  b«(  the  aiain  reason  alleged  against  it  ia  that  its 

ti  ue  bad.    Thmr  hare,  howerar,  woiked  the  toade 

mtny  jean,  while  the  railway  presents  great  fieusili- 

i»  oHTying  on  t^  vodtas  in  ou^  peftifiwew  isUmate. 

other  route,  as  the  Nioaragoa  or  Ateto,  will  re- 

ezpeofliTe  lockage  and  enormous  expense,  while, 

1  another  canal  be  made,  it  will  always  be  subject 

the  STsntaality  of  a  oompetmg  canal  at  Panama.  Part 

thii  klter  way  is  b^  riTer-beds,  while  the  height  of 

■nmit  lef«l  is  withm  eagineeiing  limits.  ^I  am,  &c., 

Htdb  Clulkb. 
Si  GMrge'Ktqoare,  8.W.,  13«h  Feb.,  1875. 


GEHEEAL    HOTES. 


[2n4s  if  Chili— The  trade  between  Great  Britain  and 
it  daring  1872  and  1873  amoooted  in  ralne  to  about  half 
iFtotatlvalae^  the  exports  and  imports  of  that  country, 
mbeaaiBber  and  tonnage  of  the  English  ships  Uiat  entered 
I  ChiKaa  pwts  exceeded  by  far  those  of  other  nations. 
I  MU  nilae  of  the  importi  of  Chili  amounted  to 
131,585,  of  whidi  £3,090,493,  or  nearly  poe  half  was  from 
al  The  exports  amonated  in  Talne  to  £7,423,893,  of 
£3,772,235  was  shipped  for  England.  The  total 
«te  tonnage  of  the  enlpping  in  the  ports  of  Chili  wae 
Ids,  of  which  3,304,340  were  arrivals  and  3,280,255 


I  Kerehant  Shipping  Aets  Amendment  Bill. — ^With 
i  to  the  PWMJing  discussion  on  Captain  Bedford  Pim*s 
r  oQ  the  Mercantile  Marine  of  Great  Britain,  it  may  be 
\  vhile  itating  that 8b  Charies  Adderley's  "Bill  to 
I  the  Merchant  Shipping  Aoti"  has  been  printed.    It 
U  of  forty-four  dauees.    The  first  twenty-four  clauses 
1  iihiidj  with  the  relations  of  master  and  seamen  and 
ipHaitti  board  ahip.  Clauses  25  to  32  relate  to  <*  safetr," 
1  praride  for  Uie  particulars  to  be  marked  en  British  ships, 
IttekeipiBg  of  a  record  of  the  drauf^t  of  water  and  ex- 
*of  tksr  side,  and  for  the  entry  of  deck  cargo  in  the 
i^hf.   Clause  29  enacts  that  it  shaU  be  the  duty  of  the 
tviwnrj  British  seagoing  ship  to  see  that  she  is  pro- 
r  issipped  with  hosts,  rafu,  and  other  ^pUancee  for 
V  life.    Clauees  34  to  40  relate  to  the  manner  of  con- 
:  iaquiries  into  shipping  cssuslties.    Clanae  41  pro- 
hit  what,  by  reason  of  a  ship  having  been  sent  to 
\  ia  m  lasss worthy  condition,  any  loes  of  life  or  personal 
ht  damage  to  goods,  is  oansed,  the  liabili^  of  the 
i  be  unlimited  unices  hs  proves  that  he  snd  his 
iSMd sU  reaaonable  means  to  niake  and  keep  the  ship 
"  y,  and  were  ignorant  of  her  unseawortbv  condition, 
er  is  slso  to  ds  liable  in  damages  for  the  death  or 
rof  say  snamnn  eaassd  by  the  unseaworthiness  of  a 

F'Isii  Oellectioa  of  SeitBtlfle  Apparatus.— A  meeting 
^  hdd  at  South  Kensington  on  Saturday,  the  18th  inst, 
^  the  purposes  of  discussing  the  advisability  of  bringing 
»  s  loan  coUeetioajif  sdentifio  apparatus.    The  Duke 


of  Rk^Bond,  the  Lord  President  of  the  ConncU,  took  the 
chiir,tiM  Yice-Preeident,  Lord  Saodon,  being  ^eo  present. 
^  ooeiiteable  number  of  noblemen  snd  gentleoMn  attended 
tteiwstag.  On  the  motion  of  the  President  Qf  the  Royal 
gyfTtitwas  agreed  that  sueh  an  exhlMtioa  would  be  osost 
Mraclive  sad  vslaahle.  The  question  of  the  limite  of  the 
ftliitioa  WIS  discussed,  snd  sub-committees  were  appointed 
•M  with  the  vsrioas  branches  of  science  to  which  it  is 
^*ij4  the  collections  should  have  rsfennes.  It  was 
VMsHyaadsntood  that  the  main  ohjecte  of  the  exhibition 
^wM  be  to  show  modem  appamtns  for  teaching  and  for  re- 
'  fyh;  the  spplioations  of  soienoe  to  industry ;  and  such 
^Jgstss  ss  IS  historically  interesting  from  the  occasions  in 
**fWf  er  ttiepsrsons  by  whom,  it  had  been  employed.  The 
"Wisuvalbeopsnedattheoomiasnoemsntof  June.  It 
■jsensi  doubtful  at  present  whethsr  sll  branohss  of 
gyifl  be  tshm  daring  the  yaar^orirfiethar  the  exhibi 


SgH^Ken^gton  Mussom, 
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years,  as  the  space  disposable 
mm,  where  the  exhibition  is  to 


Artifleial  Light  for  Photography. — ^At  a  recent 
meeting  of  the  French  Academy  of  Science,  a  com« 
municatioi\  was  made  respecting  the  use  of  the  flame  pro- 
duced by  sulphide  of  carbcm  burning  in  peroxide  of 
nitrogen,  for  ootaining  photographic  negatives.  For  some 
time  past  chemiste  have  known  the  photo-chemical  proper- 
ties of  this  light,  which  seems  to  yisld  in  nothing  to  that  of 
of  the  sun.  It  is  on  this  account  the  most  active  of  any 
that  can  be  produced  artificially.  A  mixture  of  chlorine 
and  hydrogen  is  by  Ito  means  caused  to  explode  with  as  much 
rapidity  and  violence  as  by  the  solar  rays.  Ths  sulphide  of 
osrbou  is  plsced  in  a  receptacle  conteining  a  sponge,  which 
is  com^etely  impregnated  oy  a  current  of  peroxide  of  nitro- 
gen, obtained  either  from  a  special  gasometer  or  from 
a  producer.  Tliis  gas  beoomes  saturated  with  the  vaponr 
of  sulphide  of  carbon,  and  may  then  be  lighted  in  the  same 
way  as  gss.  A  very  brilliant  ligfht  is  thus  obteined,  the 
volume  and  intensity  of  which  mav  be  regulated  with  great 
facility.  An  improvement  on  this  qse  been  brought  forwsid 
by  Mr.  Spiller,  who  at  a  recent  meeting  id  the  PUotcun^hio 
Society  exhibited  a  light  nroduoed  by  dropping  small  piesss 
of  brimstone  into  fused  saltpetre.  This  method  is  free  from 
the  dangers  of  the  first-named  prooees. 

Wages  snd  the  price  of  Prorisions  at  Vaples.--8ome 
intereeting  stetietics  have  been  given  in  a  report  latdy  pub- 
lished by  the  Chamber  of  Commerce  of  Napdee,  showing  the 
rise  in  the  wages  of  skilled  workmen  and  the  increase  in  tiie 
price  of  provisions  in  that  city.  In  comparing  the  rate  of 
wages  paid  in  1862  with  that  of  1872  it  wUl  be  found  that 
the  average  earnings  of  an  upholsterer  has  incressed  from 
1*60  frs.  per  dsy  to  2  frs. ;  teilors,  from  1*20  frs.  to  2*50  frs., 
and  even  3  frs. ;  glovers,  from  3*20  frs.  to  5*25  frs. ; 
mechanics,  from  3  frs.  to  5  frs.;  hatters,  from  1*50  frs.  to 
3*60  in. ;  carpenters  and  joiners,  from  2*50  frs.  to  8*50  frs. ; 
tanners,  from  2*55  fr*.  to  3*40  frs.  Lithoffraphic  dmughts- 
men,  who  formerly  earned  from  50  frs.  to  200  frs.  per  month, 
are  now  paid  from  200  frs.  to  300  frs.  per  month.  Printsn, 
whose  wsges  in  1862  varied  from  12  to  20  frs.  weekly,  now 
earn  from  15  frs.  to  25  frs.  Makers  of  lemonade  and  ices, 
from  9*50  frs.  to  7frs.  per  day.  So  that  it  is  very  evidoit 
that  wages  have  doubled  in  10  years.  On  ths  other  hsnd. 
the  price  of  provisions  has  increased  at  a  similar  rate,  as  will 
be  seen  as  follows.  To  enable  them  to  be  more  readily 
understood,  the  prices  are  given  first  in  francs  and 
kilogrammes,  and  then  reduced  to  English  pounds  and 
money. 

Price  in  1855. 


Kllof. 
.  1*86 
.  2*22 
.  1*27 
.  0-94 
.  1*15 
.  0*53 
.  0*64 
Per  Utre. 
.  0*47 
0-75 

House  rent  has  also  inereased  in  a  like  proportion. 


Price  in  1873. 


KUof. 

Beef 0*90 

Veal 1*14 

Pork    0*74 

Mutton   ....     0*62 

Lamb  0*68 

Breed 0*26 

Psstes 0*39 

Per  Litre. 
Wine 0*18 


The  Mont  Cenis  toimel  cost  about  £60  per 
lineal  foot.  This  outlay  included,  however,  the  equipment 
of  the  road,  &c.  The  Terre-Noire  tunnel  on  the  Paris, 
Lyons,  and  Mediterranean  Railway,  cost  but  £10  per  foot. 
The  Hoosso  tunnsl,  which  is  carried  through  a  formation  of 
mica,  slate,  and  quartz,  cost  £60  per  lineal  foot. 

It  appears  from  a  report  on  the  trade  and  com- 
meroe  <tf  Mahie,  U.S.,  that  the  quanti^  of  lobster  peeked  in 
cans  in  the  fsotoriss  on  theooait  in  1873  was  1,600,000  lb., 
mostly  in  lib.  cans.  In  addition  to  thess,  the  same  firms 
packed  at  their  esteblishmente  in  Nova  Scotia  over  2,000,000 
cans,  makteg  ths  total  amount  paoksd  by  Portlsad  honses  in 
the  past  ysar,  3,600,000  cans  of  lobster. 

At  New  York  a  factory  has  been  established  to 
convert  milk  into  cakes.    To  the  milk  is  added  one-fourUi 
of  sugar,  and  a  teble-^Monful  of  carbonate  of  soda  dissolved. 
It  is  then  ezpossd  to  the  fire.    At  the  end  of  three  hour 
the  mixture  becomes  pssty,  and  it  is  then  mixed  or  beate 
until  the  mass  is  rsduoed  to  sn  orange-yellow  powder.    I 
is  thn  suilersd  to  cod,  and  formed  into  tablets  by  premore. 
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PBOCEEDiirea  of  the  society. 

ORDlKAEy  MEETmOS. 

Wedi^esday  Evtmings,  ^t  8  o'clock,  llio  follow- 
ing  airangementa  have  been  made  : — 

February  24.~AdjotimBd  Meeting  for  BiacuBaion  on 
Captain  Brdfohp  Pm'a  paper  on  "  Tlie  MercftntUo 
Marine  of  Graat  Britam.'* 

BIarcti  a.^Adjournfid  Meeting  for  Captain  BmroBP 
Pj¥*s  lloply  to  Dtftcuaaion  on  his  Paper  on  *'  The  Mer- 
cantLlo  Marine  of  Great  UriUin/' 

March  10.—"  The  Art  of  Illustration  m  applied  to 
the  Printing  Preaa^"  hy  Henhy  Bu^ckhuh^,  Esq. 

Majicm  17. -"Food  Adulteration  and  tho  Legislatiro 
Enactmenta  Eekting  Thereto.*'  By  Wiintworth  Lab- 
C^LLii  Soon,  Eeq« 

ArErcAjr  Section* 

Tuesday  Evenings,  at  S  o'clock.  The  follow- 
ing arningements  have  been  made ; — 

Februaht  23.— "  Th^  Social  and  Domestic  !5kvery  of 
Weitem  AfHcii,  and  its  Evil  rnfluenco  upon  Commercial 
ProgreBs/*  by  TiiuinAft  J.  HuTTHrNaoN,  T.R.G.S.,  F,S.  A. 
kte  h^r  Majesty's  Conaui  i^t  CaJko.     Colont4  Hajilev* 
C.B.,  will  preside. 

Ma  ECU  0,—"  Li  vingatono'i  Discoveries  in  Counection 
with  the  Resoureea  of  East  Africa,"  by  the  Eev,  Horace 
Waller.    Sir  F,  Fowsll  BuxTOii  will  preside. 

March  23.—"  Civilisation  and  Progresa  on  the  Gold 
Coaat  of  Africa,  as  aflected  by  European  Contact  with 
the  NatiTQ  InhahitantB."*    By  Axdokw  Swaszt,  Esq. 


Chemical  Seotios. 

Friday  Eveninga,  at  B  o'clock.— The  following 
arrangements  havo  been  msde  :-^ 

Tmmzvary  19,— "Air  and  Ventiktion"  by  W,  N. 
Haetley,  Esq.,  F.C.S, 

March  12.—*'  River  Pollotion,  with  Spookl  Reference 
to  thtt  Work  of  the  kte  Commiaaion,'*  by  W,  Thokp, 
Ewi.»B..^c.  LoDd.,F.aS. 

Apb^l  IC— **  Recant  Advanoei  in  Photographic 
SdcNOce/'  hj  J,  SPII.LBB,  Esq.,  President  of  the  Photo- 
graphk  Socioty. 

CaXTOR  lECTUliJIS, 

The  Second  Conrae  of  Cantor  Lectures  is  by 
the  Eev,  Arthur  Rigo,  M.A.,  on  ^'TheMatmal. 
ConBtruotion,  Form,  and  Principles  of  Tools  and 
Contrivances  ufied  in  HandicTaft.** 

The  remaining  Lectures  of  the  Course  will  be 
delivered  as  follows : — 

LSCTURB  HI.- MoNI>AY,  ISkU  FlBatTARY,  1875, 

Hammers  and  Mallets  (continQed), 

LECTtTtE  IV.— MoNTlAt,  IST  MaBCH,    1S76. 

Picksj  Axes,  Adzes,  Chisek. 


LmcTviLS  y.^MoMnAY,  8th  Maupbi  IBTS, 
Plants,  Knives,  Bhean,  Saws. 

Sai^i  and  Bove-tailing  Took. 


Members  are  privileged  to  introduce  i 
to  each  of  the  Ordinary  and  Bectbonal  1^ 
the  Society,  and  one  frigid  to  eaoh  Cantor] 


HEETINaS    FOE    THE    EHaiTIVtl 

Moir, ..  JOCIETY  OP  AETS^Joho-str^UAddphi,  WJ 
(Cantor  Lef  ttirefl . )  Hct,  Ait h  ur  Wiga,  "  Thfl 
Ooniitructioii,  Form,  and  Friudplei  of  TftoJi 
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^timttnm^  Adtlpki,  AMdoN,  W,C. 


?1OOISDIV08  OP  THE  80CIETT. 

♦ 

VATiovAL  psnnr  iavk. 

The  Coimca  desire  to  call  tiie  attention  of  tlie 
Memben  of  the  Society  to  tlie  prospectus  of  *^^ 
buk,  which,  with  a  form  of  application  for  shwei, 
» seat  out  with  tiie  preeent  Journal, 

TXCHVOIOOICAL  SZAXIVATI0X8. 
Tb«  Programme  for  the  Alkali  Examination  is 
now  ready,  and  can  be  had  upon  application  to 
tlM  Secretary  of  the  Sodety  of  Arts,  Johii-sti««i, 
Adal]^  London,  W.C. 

9SMMMkL    IZAMIHAnOXS,   187ft. 

^  attention  of  the  Secretaries  of  Local  Boards 
^  i^QMted  to  the  following  paragraphs  from  the 
IVogtBniBe  of  Examinations  :— 

'  U.  A  lilt  of  each  Local  Board  (riring  the  exact  address 
fm  BMntny)  afaonkl  be  ■nbmittcd  to  the  Coonoil  of  the 
SK^fef  Aiu  before  (he  1st  of  Febnnry,  1875,  and  where 


Beaid  eemprisee  so  large  a  district  tha«^  for  the  oon- 
^-^  o(  the  candMatea,  Branch  Local  Boarcto  haye  to  be 
AOMo,  Hsti  of  these  must  also  be  given.  All  changes  in  the 
^QiitiQa  of  the  Board  should  be  notified  to  the  Society  of 

*geRia^stBi'jof  any  Distrfot  X7ni<m  of  Local  Board  in 
;*Mioa  with  ^e  Society  of  Arts»  desirhig  to  adopi  the 
;?—  of  ElssaeatBry  Bxamiaations,Biistap|ay  te  the  Seo- 
22.**  ^  Sode^  of  Arts  before  fbo  IH  of  F$bru9ry^ 
•atttt  the  nmnbor  of  fMU  and  femah  candidates  respec- 
^W  teMBg  to  be  <mmriTted  in  each  grade.** 


I)r.  C.  If.  Skmens,  RK.S.,  attended  onMonddy, 
t^  2^  mstant,  at  Marlborough-house,  when 
H.R.H.  the  Priooe  ol  Walei,  President  of 
tlwSoeiBty,  freseoted  to  him  the  Albert  Medal, 
'^"h  las  been  awarded  to  him  by  the  Council  for 
iotneearohes  in  connection  with  the  laws  of  heat^ 
^^fiwtacal  application  of  tliem  to  fomaoes 
^•ihiths  Arts;  and  for  his  improrements  in  the 
^■■■'fceture  of  iron;  and  generally  for  the  services 
JJJijrf  hy  him  in  connection  with  economisation 
^^S^I^viii(HMi9fli^^  MannlaotateB 


The  medal  has  previondy  beetr  ftwttcdied  8S 
fdlows: — 

In  1884^  to  Sir  ttewknd  Hill,  KX!.B., 
service  to  Arts,  Mann&oliires,  md  Go 
oieatieaof  the  penny  postage,  aaod  for  hiiol 
in  the  postid  sysleQl  of  this  oeoalrjv  ^^  hentflt.  of 
which  have,  however,  not  been  ooBflBai.ta  ^HMflmbOTs 
but  have  extended  over  the  dvilised  woddr"    ^^^    - 

In  1865,  to  his  Impuial  Mi^esty^  iSatmleoffTlTy  ^ta 
distinguished  merit  in  promotmg^  m  many  irajSy^^  hia« 
nersonal  exertions,  the  international  progfdsB  <n  Art%. 
Manufactures,  and  Cemmerce,  the  prcwfli  <rf  irtnch  axe 
a£forded  by  his  judicious  patronage  of  Art,  lift  ettBghtened. 
commercial  policy,  and  especxttay  by  l&e  tfioHwrn  of 
paosperts  in  &voar  of  BritMi  saljwtiK*' 

In  1868,  te  Fiof^seer  Vaii^sy,  I>.€LL.,  T:BJkr  te 
^  diseoveries  in  deetricity,  magnetism,  aiuL  ofaHotry^ 
which,  in  their  vdation  to. the  industries  olthe%p«% 
have  so  lavgelfy  pramoted  AstSy  Maaiifastws% aid'Osm 
merce."  ^ 

In  1367,  to  Mr.  (now  Sir)  W.  FotheigilL  Oboka  and 
Professor  (now  Sir)  Charles  Wheatstone^  FJLSL»  in 
'*  recognition  of  their  ioint  labours  in  establishing  the 
first  electric  telegraph. 

In  1868,  to  Mr.  (now  Sir)  Joseph  "WlutwoHfc^  P-RS.,. 
LL.D.,  *<  fbr  the  invention  and  msnnftK^lttM  m.  fiMdni- 
menti  of  measurement  and  unilbrm  slaikAlirds^  Hf  iHdek> 
Ae  produotton  of  machinevy  iMs  been  li>igMt  t»  %■ 
state  of  petfeoiion  hitherto  unappsoachedyto  »  gisat 
advaaeemeBt  of  Arts,  Manu£BUJtiires,  and  OadoBMaei*' 

la  1869,  te  Baron  Justas  van  liebeg^  A«oci«t«of  tfai 
Institute  of  France,  Fereign  Member  ol  tl|^  ilKofil 
Society,  Chevalier  of  the  Lejgion  of  Honoov,  toy  *'te 
his  numerous  valuable  researches  and  writings,  whi^ 
have  contributed  most  importantly  to  the  aeveUpment 
of  food-economy  and  agriculture,  ^  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  I^Snn  that 
scfenoe  by  Arts,  Manufactures,  and  C^mmei^oe.'^ 

In  1870,  to  M.  Feidinand  de  LeMpi;  ••fbf  MrtftiSd 
imidesed  te  Arts^  Mkmfkotares,  and  OAfaAbM^  l^  tin 
realisalion  ol  the  Sues  Canal." 

In  1871,  to  Mr.  Henry  Cole^  C.B., «««(»  Mi  IfttportttI 
services  ife  promolii%  Arita,  MannifeetmM,  aiiiiM^^ 
eepeciaJUy  m  aiding  the  establidttnent  and  de^dgpotent 
of  International  Exhibitions,  the  development  olralMtt 
and  Art,  and  the  South  Kensington  Mnseosk" 

In  1872,  to  Mr.  Henry  Bessemer,  "for  the  eminent 
services  rendered  by  him  to  Arts,  Manufiict«ret&  and 
Conmier^  in  developing  the  manufacture  ol  sieeL^ 

In  1873,  to  M.  Michel  Eugtoe  Chevretd,  <*fbt  hif 
chemieid  reeeaMhes,  especially  in  ref^ence  to  tti^onifl- 
oation^  dyeing,  agriculture,  and  natural  hist<vy,  whidt 
larmore  tiian  half  a  eentary  have  exercised  a  1r^  fft^ 
flaenee  on  the  iadaslrifld  arts  of  the  weorld." 


OHXMICAIi  ncfziov. 

A  meeting  of  this  section  was  held  on  ftriday^ 
S*eb.  19th.,  Professor  Odlinq  in  the  ohair,  tha 
snhjeot  beings 

AIR     ANI>    ▼ENTttliATION. 

By  Itr.  K.  Hartley,  Esq.,  F.C.8i 

In  tlM  treatment  ol  this  tt^ifodt  this^^ihiiJi^f 
shall  be  compelled  to  om^  dcthf  ^ohsider&iliiu'of  wotf 
first  half  of  the  title,  and  odiAtit  myself  tdi^MS^ 
ti<ni  stmply ,  or  I  would  rather  ssKr.  to  the  ^^flufioilt 
of  air,  and  rendering  of  stir  fit  fbr  b^ffinig. 
When  we  analyse  t^ery  ciirefully  the  atiholMiez^ 
we  find  it  consists  of  one  volume  of  oxygen  dUtited 
wi^  four  rdumes  of  nitrogen,  &e  oxygen  bein^ 
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aaol  aotlYe  gas,  dilated  with  an  inactiYe  gas. 
Therefore,  generally  vpeaking,  air  has  the  proper- 
ties of  oiygen  somewhat  enfeebled.  Besides  this, 
we  have  in  air  a  small  quantity  of  ammonia  and  a 
mnalLqiiantitv  of  carbonic  acid;  that  is  the  common 
name,  bat  uie  scientific  name  is  carbonic  an- 
hydxide,  and  it  is  also  called  carbon  di-oxide. 
Now  the  quantity  of  carbonic  acid,  as  I  shall  call 
it,  18  only  Teij  small,  but  nerertiieless  it  varies 
very  widelv  within  very  small  limits.  The  pro- 
perties of  uiis  gas  form  the  first  part  of  my  subject. 
To  begin,  then,  with  the  properties  of  carbonic 
acid,  were  are  two  which  are  especially  remarkable 
—one  is  the  very  great  weight  of  the  gas,  and  the 
other  IS  the  propertnf  it  has  of  extinguishing 
flame.  With  reg^ird  to  the  sources  of  the  gas.  Before 
I  show  its  TOoperties,  I  will  show  tiie  sources 
of  this  gas.  J?int  of  all,  there  is  combustion ;  and 
besides  the  sources  of  the  gas  I  shall  have  to  refer 
to  the  means  by  which  we  detect  it  when  it  exists 
in  any  considerable  quantity  in  the  air,  for  which 
purpose  lime-water  is  a  very  convenient  test.  To 
Show  that  carbonic  acid  is  produoad  by  combus- 
tion, I  place  some  dear  lime-water  in  a  jar  in 
which  a  gas  jet  has  been  burnt,  and  you  see  the 
lime-water  becomes  turbid  in  a  very  riiort  space  of 
time  from  the  s^^aration  of  the  insoluble  carbo- 
nate of  Hme.  The  next  source  is  respiration. 
This  may  be  easily  shown  in  the  same  way  by  the 
aid  of  lime-water.  Here  is  an  apparatus  through 
which  I  can  draw  the  air  necessary  for  mv  respi- 
ration. First  of  all,  the  air  passes  through  lime- 
water,  and  by  so  passing  through  lime-water  it 
will  snow  you  if  there  is  any  considerable  amount 
of  carbonic  add  in  the  air ;  secondly,  the  air  from 
the  lunffs  passes  through  lime-watjsr  again,  and 
that  will  show  whether  tiiere  is  any  excess  of  car- 
bonio  add  in  the  air  of  the  lungs  over  that  in  the 
ordinary  air.  You  will  seethatinoneof  thesebottles, 
the  onethrOngh  which  the  air  passed,  thelime- water 
is  dear,  while  that  through  which  my  breath  passed 
is  turbid,  showing  that  the  breath  is  a  source  of 
caibonio  add.  Then  I  have  again  to  show  you 
the  properties  of  this  ^ob  when  we  take  care  to 
have  it  undiluted  with  air,  and  in  order  to  get  it 
nndiloted  with  air  as  much  as  possible  we  prepare  it 
from  marble,  and  any  strong  add,  such  as  hydro- 
chloric add  or  sulphuric  add.  This  apparatus  is  now 
makingcarbonic  add,  and  here  is  a  vessd  into  which 
this  carbonic  add  is  evolved.  The  gas  there  you  see 
is  colourless  at  any  rate.  Here  is  another  vessel 
which  also  supplies  me  with  a  certain  amount  of 
carbonic  add,  and  with  this  vessel  I  propose  to 
show  jou  the  power  tiiat  carbonic  aad  has 
of  extmffuishing  flame.  Both  these  experiments 
also  OEplain  to  you  that  carbonic  add  is  a  heavy 
gas;  in  other  words,  if  the  carbonic  add  were 
lighterthan  air,  as  there  is  an  opening  in  the  top 
of  this  vessd,  it  would  readily  escape  from  such  a 
large  jar  as  this,  but  as  it  is  a  hea^  gas, 
Tou  may  remove  the  top  of  the  vessel,  and 
the  cammic  add  will  remain  in  it  for  a 
shorty  time*  To  show  that  there  is  carbonic 
add  in  this  jar,  I  will  put  a  lighted  taper  in  it. 
You  see  that  it  is  extinguished.  But  to  show  it 
on  a  large  scale,  I  will  take  a  torch  of  tow  and 
set  fire  to  it;  you  see  it  is  at  once  extinguished  in 
***"  J^  of  »f«.  To  show  you  that  it  w  a  heavy 
gas  I  wiU  inflate  this  small  balloon  with  air,  and 
out  It  mto  this  gUss,  and  wo  shaU  see  whether 


the  gas  is  suffidently  heavy  to  float  the  bsUoon. 
You  see  it  only  just  floats,  half  way  up  the  g^sas ; 
but  if  I  blow  a  soap  bubble  it  will  float  on  the  top 
of  the  gas.  At  any  rate,  you  see  these  two  effects 
of  carbonic  add — ^first,  that  it  extinguishes  flames ; 
and  secondly,  that  it  is  a  very  heavy  gas.  I  hare 
to  bring  before  your  notice  the  fact  that  in  the 
outside  air  the  carbonic  add  is  so  mixed  up  with 
the  oxvgen  and  nitrogen  that  tiie  air  praotioally 
over  all  parts  of  the  world  has  the  same  composi- 
tion ;  and,  although  it  has  not  exactly  tiie 
same  composition,  yet  the  variations  are  within 
very  small  limits.  Nevertheless,  the  air  of  the 
mountains  on  the  sea  shore  of  Scotland  varies  from 
the  air  in  the  streets  of  London,  and  this  varia- 
tion, which  is  occasionally  small,  you  will  see  is  of 
considerable  importance  by  the  tables  on  the  wall. 
These  tables,  which  are  taken  from  the  analyses 
of  Dr.  Angus  Smith,  show  not  only  the  variation 
in  the  air  of  towns  from  the  air  of  tiie  countiy,  but 
also  show  the  variations  between  the  air  of  one 
street  and  that  of  another.  Here  is  the  air  from 
various  places  in  Scotland  on  the  hills.  If  this 
table  be  read  with  the  first  number  as  a  whole 
number,  then  we  must  count  it  as  volumes  in 
10,000  volumes  of  air ;  and  that  will  give  ns  3*2 
volumes  in  10,000  of  air.  At  the  bottom  of  the 
hills  it  is  3*41  in  10,000.  Then  we  come  to  London; 
in  the  parks  and  open  places  the  air  contains  3*01 
volumes  of  carbonic  add  in  10,000 ;  on  the  Thames 
3-43  in  10,000;  in  the  streets,  d*a— that  was  in 
April,  1864.  Later  on,  in  April,  1869.  we  get  Ae 
carbonic  add  in  the  streets  as  4*39.  In  Manchester 
during  fogs,  6*79,  which  is  a  condderable  variation 
from  Scotland  on  the  hills.  Then  I  come  to  some 
large  numbers,  which  I  will  not  allude  to  just  now. 
In  this  table  we  have  the  analysis  of  air  in  diqdi- 
cate,  so  as  to  ensure  the  accuracy  of  the  anslyas. 
In  the  north,  north-east,  and  north-western  dis- 
tricts, Dalston,  Hoxton,  Hadmey,  St.  JohnV 
wood,  and  Belsize-park,  we  have  a  series  of  analyses 
made,  and  the  average  of  these,  with  that  of  Bel- 
size-park  omitted,  gives  us  4*445  in  10,000.  la 
the  west  and  west-central  districts  it  amounts  to 
4*115 ;  that  is,  Wobum-square,  Tavistock-sqnftre* 
Begent-street,  Oxford-street,  Hyde-park,  foA, 
Sloane-street.  In  the  east  and  east-central  it  is 
4*745  in  10,000.  In  looking  at  these  tables  it  most 
strike  anyone  that  in  the  part  of  the  town  wheve  it 
is  open,  consisting  of  wide  streets  and  squares, 
with  houses  thinly  inhabited,  that  is  to  say,  large 
houses,  and  no  factories,  the  air  is  considetahly 
bettor  than  in  the  east  of  London,  where  there  are 
crowded  ndghbourhoods,  such  as  Bethnal-green, 
and  where  there  are  narrow  streets  and  manufac- 
tories of  different  kinds.  This,  then,  shows  that 
we  have  considerable  variations  in  the  air  ev^  in 
one  town,  although  that  town  is  oertainly  the 
largest  we  can  take  for  the  illustration. 

Now,  as  air  is  vitiated  by  carbonic  add  produced 
by  combustion  and  by  re^iration,  when  a  njmiher 
of  people  are  gathered  together  in  a  room,  what 
becomes  of  the  carbonic  add  produced  by  respira- 
tion and  combustion  P  Fortunatdy ,  the  beary  gaa 
is  so  acted  upon  that  it  ceases  to  he  heaty, 
and  rises  to  the  ceilinio^,  and  so  we  haxe  a 
natural  means  of  ventilation.  This  I  propose  to 
show  you  very  shortly.  I  have  hero  arranged  two 
little  jars,  which,  I  think,  will  show  the  same  thing 
on  a  somewhat  smaller  scale.    They  both  oontsin 
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That  I  win  see  ftrst,  hy  putting  in 


(iifjciiin  wsidi  _ 

a  t^wr,  when  the^  both  extinguish  it.'  1  will  put 
Han.  imdBr  pncaa^j  the  same  conations,  except 
dttt  IwSH  wann  the  gas  in  one  jar,  and  to  do  tbiat 
I  wiQ  not  in  a  little  flask  containing  wator,  the 
wrter  m  one  beinffhot  and  in  the  other  cold.  After 
1  fewminutflB  I  will  testthem  t^gain  with  the  t«>er, 
sod  see  whether  they  are  in  the  same  state.  Wlule 
that  m  in  operatian,  I  will  show  you  what  becomes 
of  the  MB  and  thevapour  produced  by  an  ordinary 
fire  or  Doming' eas.  That  is  easily  done  by  confin* 
ing  tite  gaa  ^iroauoed  by  the  combustion  of  a  lar^ 
gas  bozner  m  an  air  baJloon,  and  the  balloon  will 
soon  be  inflated  and  rise  to  the  ceilinff,  showing 
tlie  000X90  the  burnt  gas  would  taie.  It  is 
endsnt  that  the  gas  rises  to  the  ceiling.  We 
baTo  there  one  natural  kind  of  ventilation.  Now 
I  wiQ  siiow  you  with  the  tapers  whether  these  two 
jan  of  carbonic  acid  are  in  the  same  state  as  they 
wereat  first.  The  taper  is  put  out  in  one,  but  in  the 
other  it  still  bums  as  brigntly  as  it  would  in  the 
ofHo  air;  the  carbonic  gas  warmed  by  the  flask  of 
hot  water  has  made  its  escape. 

The  next  fact  I  want  to  show  is  tiiat  if  air  has 
ooee  been  drawn  into  the  lung^  and  ejected,  it  is 
vdesa  for  either  reipirstion  or  combustion.  I 
OK  diow  it  is  useless  for  combustion,  and  you 
maii  take  my  word  for  it  that  it  ie  not  fit  to 
fanatha.  If  I  extract  the  air  from  this  jar  and 
then  retozn  it  ftora  my  lun^  into  the  jar  again  I 
Adl  be  able  to  test  it  with  the  taper,  and  to  see 
whatiiflr  it  will  fdrnish  the  toper  with  sufficient 
oxygen  to  cause  it  to  bum.  x  ou  see  the  taper  is 
•liiaguished,  all  ^e  oxyoen  of  the  air  has  not 
heaa  taken  out,  as  I  wiU  ikow  jhu,  directly,  llie 
sBumiEt  of  carbonic  acid  in  i^e  expired  breath  is 
abootapcroent.  I  have  a  little  phosphorus  here  in 
a  spoon.  Mid  tm  phosphorus  is  mudi  more  com- 


baiftla  than  gas  or  ataper  which  will  bum  with 
lev  ttXTKeu,    therefore,   if   tiiere  is    stiUl    any 


I  shall  be  able  to  bum  it  in  the  jar 
"doea  not  bom  quite  wo  brightly  as  it  did  in 
ths  opm  air,  but  it  stOl  bums. 

Tin  nest  ecqwriment  is  to«how  the  deterioration 
of^a  air  fay  means  of  oombustion;  in  the  same  way 
if  Ifce  taper  be  burnt  in  the  air,  and  be  allowed  to 
boB  to  aa  to  consume  so  much  oxy^^  that  there 
isnona  left,  it  goes  out.  But  by  a  httle  arraage- 
aanl  I  can  show  you  that  i^ere  is  still  ongen  in 
theair,  liiatSt  doias  not  consume  it  all.  There  is 
tieiaper  burning  in  the  jar,  and  I  will  dose  the 
bottom,  and  make  it  air-tight  by  a  drop  of  water. 
T&  wire  passnifl^  into  the  jar  is  gettmg  hot,  so 
tkatl  vaybe  able  to  touch  a  piece  of  phosj^orus 
faiiheeeB&e.  As  soon  as  the  taper  goes  out,  I  shall 
by  that  means  be  able  to  kindle  the  phosphorus, 
nd  show  that  all  the  oxygen  in  the  jar  has 
not  beea  used  m,  Xow,  you  see,  the  taper  has 
raie  out,  bat  stiU  that  there  is  oxygen  uiere  is 
inorwn  by  the  combustion  of  the  pho^norus.  The 
fast  cAct,  then,  of  respiration  and  combustion  on 
tlw  air  is  to  render  it  unfit  for  respiration  again, 
nd  unfit  for  combustion.  We  already  see  that  the 
aufxNiic  acid  produced  by  combustion  and  also  by 
nipintion  to  a  certain  extent  being  heated,  rises 
to  flw  upper  part  of  a  building ;  and  there  are 
q<ker  mwps  yet,  besides  this  lightening  of  the 
heatycaifaonic  acid  gas  which  causes  fresn  air  to 
be  tifaodaoed  into  a  house.  Some  experiments 
^  Pbddenon,    of    Leipsic,    show    that 


when  there  are  two  atmospherea  in  two 
dififerent  states,  one  hot  and  thei  other  odd, 
i^ere  is  between  these  a  porous  medium  for 
the  passage  of  the  gas  from  i^e  cold  to  tha  hot 
side.  So  Ihat  it  comes  to  this,  if  we  take  a  tube 
and  put  a  porous  plug  in  the  centavei  andrmake  one 
side  hot,  leaving  the  other  side  coM^Mthe  gas  paassa 
from  the  cold  side  to  the  hot  sidb,  Hhis  is  found 
to  take  place  in  houses,  where  there  is  a  passage  of 
gas  tiirough  the  walls  of  the  buildinjp^.  Before  I 
allude  to  this  point  further,  I  will  just  give  you 
an  illustration  or  two  of  yentilation  caused  by  the 
rising  of  the  heated  air.  In  every  room  where 
^ere  is  a  chimney  there  is  a  souroe  of  firesh  air, 
not  down  the  chimney,  but  through  the  cracks  in 
the  windows  and  doors,  and  by  the  constant  open- 
ing of  doors,  and  this  fresh  air  thus  entering 
drives  forward  the  heated  air,  which  has  a  tendency 
to  rise,  and  drives  it  up  the  chimney.  H  we  have 
no  chimney  in  the  room  then  this  souroe  of  fresh  air 
is  praoticcdly  valueless,  because  there  is  no  escape 
for  the  vitiated  air ;  and  this  may  be  illustrated  by 
the  jar  which  I  have  here  with  two  candles.  There 
is  an  entrance  for  the  air  below  by  craeksk  the  jar 
being  raised  l-16th  of  an  inch  above  the  glaas 
plate.  The  opening  at  the  top  is  like  the  chimney 
in  a  room,  the  fire-place  is  below,  the  opening 
of  the  chimney  is  oelow  here,  and  the  taper 
bums  steadily  below  the  chinmey.  Here  ia  a  taper 
burning  above  what  may  be  called  the  fire-plaoe  of 
the  chimney,  and  as  the  vitiated  air  rises  tO'  the 
upper  part  in  the  bell- jar,  it  will  ia  course  of  tune 
vitiate  the  upper  atmosphere,  and  so  cease  to  sup- 
port combustion,  while  the  lower  taper  continues  to 
bum  as  brightly  as  ever.  That  is  aOready  manliest 
here;  the  upper  taper  is  languishing,  while  the 
lower  ona  is  burning  brightly.  Kow  it  is  out,  the 
lower  one  burning  as  brilliantly  as  at  first.  Sup- 
posing we  have  a  condition  of  thinga  where  we 
have  no  ohimnerf ,  where  the  souroe  or  oantanuna- 
tion  is  down  below,  such  as  we  have  in  a  ooal  mine, 
we  must  have  fresh  air  entering  somehow  or  other; 
if  it  cannot  enter  from  bdow,  it  mnat-  enNr  iofm 
above.  That  it  does  enter  from  above  ia  shown 
htt?e,  wh»«  I  have  what  may  ba  rapwaartad  at  a 
cellar  or  a  ooal  mine,  this  one  tuba  xepMamtiiig 
the  chimney  of  the  oeUar,  and  the  othar  tuba  a 
stairoase  into  it,  or  representing  the  up-ciit  aad 
down-cast  of  a  mine.  That  there  is  a^cCraft  down 
one  chimney  and  i^)  the  other  may  be  sboworby 
the  smoke  travelling  down  the  left-hand  and  out 
of  the  chimney  where  the  light  is.  By  stq;i|Hag 
the  downrshaft  we  maf  extingnish  the  lisht^the 
light  is  extinguished  by  reaaou  of  the  want  of  air. 
That  illustrates  the  ventilation  of  xnines;  and  hmse 
is  an  apparatus  which  illustrates  it  muohbettflr» 
beoftuse  uiis  represents  more  neail]f  what  i*  the 
actual  state  of  tmogs.  A  bell-jar  wdth  a>  €hjmn«sr 
at  the  top,  in  other  words  a  mine  with  a  sboit 
shaft,  is  oC)8ed  at  the  bottom  so  as  to  maka  ii  air- 
tight, with  a  Utile  water,  and  a£ter  a  tiooua  youivill 
see  the  taper  will  by  no  means  bum  very  bruliantif  • 
It  is  not  necessary  for  fresh  air  to  go  do'v^  a 
separate  shaft  into  a  mine  or  cellar,  bos- it  mAj  SP 
down  the  same  shaft  bv  which  theioul  air  eioafi^; 
but,  in  order  to  effect  that,  if  the  air  itjerfawly 
still,  the  shaft  must  be  dirided^and  thatJTj^BOie 
to  do  as  soon  as  the  taper  begins  to^langnish,  I 
will  then  introduce  a  division,  which  will  cause  the 
fresh  air  to  enter  down  one  side  and  the  foul  air  to 
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escape  by  the  other.  The  taper  ia  now  bediming 
to  me  out;  by  inteiposing  that  diyiBion  I  shall 
cause  it  to  revive.  It  takes  a  little  time  for  the 
currents  to  establish  themselves.  Now,  with  a  piece 
of  brown  paper,  which  gives  me  a  supply  of 
smoke,  I  vnll  now  find  out  which  is  the  down- 
shaft  and  which  is  the  up— down  which  side  the 
fresh  air  is  entering?  and  which  side  the  foul  air  is 
escaping.  We  have  here  very  plainly  shown  the 
action  of  currents  produced  by  the  heating  of  the 
gases. 

Now,  the  next  part  of  the  subject,  the  ventila- 
tion of  a  house  oy  means  of  the  passage  of  air 
through  the  walls,  can  be  shown  in  an  exag- 
gerated form  by  the  passage  of  hydrogen  through 
a  porous  material.  IHiis  is  not  to  be  considered  by 
any  means  what  takes  place  in  a  house,  that  is  to 
say,  we  have  not  the  passage  of  hydrogen,  but  we 
have  a  passage  of  cold  air  through  the  walls  of  a 
room  into  the  house,  and  this  experiment  is  made 
with  hydrogen  simply,  because  it  is  more  easily 
shown  to  you  than  by  any  other  means.  Here  is 
a  porous  vessel  whicm  may  be  taken  roughly  to 
represent  the  wall  of  a  house,  and  if  I  bring  this 
jar  of  hydrogen  gas  over  the  porous  vessel,  you 
will  notice  the  passage  of  the  ^as  through  the 
porous  vessel  causes  a  pressure  mto  this  vessel, 
which  ejects  a  stream  of  liquid.  It  has  been 
proved,  by  experiment,  by  Pettenkofer,  of  Mu- 
nich, that  the  passage  of  air  through  the  wall  of 
a  house  is  very  considerable.  He  examined  the 
walls  of  an  ordinary  room  in  his  own  house,  and 
found  the  change  of  air  through  the  brick  walls 
in  a  room,  the  cubic  contents  of  which  were  2,650 
feet,  when  the  difference  between  outside  and  in- 
side amounted  to  M^  F.,  amounted  to  this : — 

Cnblo  feet. 
I'jJ  2.660 

Withafire 3,320 

All  crevices  stopped   1,060 

With  a  difference  of  7«  Fah, 780 

"Window  open  8  feet  square 1,060 

This  illnstrates  what  takes  place  in  winter,  when 
one's  repugnance  to  cold  air  causes  one  to  shut  the 
door  and  windows  and  have  a  roaring  fire.  The 
air  which  cannot  get  in  by  crevices  or  by  doors 
xoakes  its  way  through  the  walls,  that  is  to  say, 
the  doors  and  windows  being  shut,  a  certain  in- 
creased amount  of  air  passes  through  the  walls 
into  the  room.  What  is  the  advantage  of  this  ? 
It  is  this,  that  we  are  supplied  then  with  fresh 
air  free  from  draft.  Yentuation  is  not  supplying 
fresh  air,  but  supplying  it  free  from  dr^,  ana 
this  natural  source  of  ventilation  gives  us  really 
true  ventilation.  The  amount  of  carbonic  add  in 
the  air  may  be  taken  on  an  average  as  about  4 
parts  in  10,000,  and  in  order  to  keep  the  air  fresh 
we  should  not  sdlow  the  pollution  of  the  air  to  ex- 
tend to  a  greater  quantity  than  2  parts  in  10,000 
over  this.  Therefore  the  extreme  of  carbonic  acid 
in  the  air  is  6  parts  in  10,000.  When  the  amount 
il  more  than  this,  the  air  begins  to  be  close,  that 
is  to  say,  we  begin  to  feel  by  the  nose  that  there 
il  a  oettoin  pollution  in  the  air  which  you  cannot 
exactly  acommt  for.  Six  volumes  in  10,000  is  the 
amount  of  oazbonic  acid  which  is  allowable,  and 
•U  above  this  must  be  considered  unwholesome 
^tiation  of  the  atmosphere.  Then  in  dose  places, 
toat  ia  to  say,  in  places  which  contain  more  than 


6  volumes  in  10,000,  of  whidi  there  are  many— 
workshojM,  offices,  public  buildin£;8,  thea^ 
all  contain,  genendly  speaking,  mmm  more  than 
this — we  have  an  atmosphere  whidi  can  be  known 
as  unwholesome  simplj  by  the  nose.  The  nose 
tells  us  there  is  sometmng  in  the  air  which  ought 
not  to  be  there.  What  is  the  reason  of  tlui? 
It  is  not  carbonic  add,  because  we  cannot 
detect  carbonic  add  by  the  nose.  It  is  a  certain 
amount  of  organic  matter  thrown  off  from  the 
lung^,  and  generally  speaking  from  the  body 
in  some  form  or  other,  and  this  organic  matter 
rises  in  proportion  directly  with  the  carbonio 
add.  Therefore,  if  we  measure  the  amount  of 
carbonic  add  in  the  air  we  measure  the  amonnt 
of  pollution  by  organic  matter,  and  by  determining 
the  carbonic  acid  in  the  air,  which  we  can  do  very 
accuratdy  by  chemical  analysis,  we  also  determine 
the  amount  of  organic  matter  whidi  vitiates  the 
air.  We  do  not  know  the  organic  matter,  but  we 
know  there  is  more  than  there  should  be.  In 
buildings  in  which  the  natural  ventilation  is  not 
allowed  free  play,  and  in  whidi  no  extensiTe 
mechanical  applisoices  are  used  to  contribute  fresh 
air,  this  vitiation  of  the  atmosphere  goes  on  to  a 
very  great  extent.  For  a  few  examples  of  this  we 
have  the  analyses  made  by  Dr.  Angus  Smith,  and 
we  find  by  this  table  that  in  workdiops  he  has 
found  the  air  so  bad  that  it  rose  as  high  as  30part8 
in  10,000 ;  that  is  to  say,  the  carbonic  add  was  very 
nearly  ten  times  as  much  as  it  should  have  been. 
In  theatres  he  found  it  rose  to  32  volumes  in  10,000 
of  air,  in  mines  78*5,  an  enormous  quantitj, 
and  the  largest  amount  he  ever  f oimd  was  250  ia 
10,000.  Here  ia  a  table  giving  an  cmalyses  of  air 
in  different  places,  made  by  Dr.  Angus  Smith.  In 
a  Chancery  Court,  seven  feet  h*om  the  ground, 
with  the  doors  dosed,  he  found  the  proportioo 
was  19*35  carbonic  acid  to  10,000 ;  in  tiie  sazae 
court,  three  feet  from  the  floor,  20*3 ;  in  the  same 
building  with  the  doors  open,  that  is  to  say,  when 
the  fresh  air  had  entered,  it  was  5*07  and  4'o. 
Then  in  the  Strand  Theatre,  in  the  giJlery  it  was 
10*1,  in  the  boxes  11*1;  in  the  Surrey  Theatre  at 
12  p.m.,  21*8;  in  the  Olympic,  8*17;  in  the 
Olympic  in  the  boxes  10*14;  in  the  Haymarket 
7*5,  and  so  on.  In  hospitals,  where  great  caie  is 
taken  to  have  large  free  space  in  the  room  for 
each  patient,  and  a  supply  of  fresh  air  regularly 
admitted,  the  amount  does  not  rise  above  that 
of  the  outside  air.  In  the  Queen's  Ward 
of  St.  Thomas's  Hospital  no  more  than  in 
the  outside  air ;  in  the  Edward's  Ward  of  tbe 
same  hospital  it  was  5*2.  These  tables  show 
the  large  vitiation  of  air  taken  in  crowded  build- 
ings, and  in  the  case  of  the  law  courts  it  was  ahnost 
as  bad  as  anv.  There  was  another  case,  in  ths 
Queen's  Bencn,  in  which  the  air  is  described  by 
Dr.  Angus  Smith  as  the  foulest  air  that  he  eter 
found  above  groimd.  It  seems  that  law  coorts 
were  always  famous  for  being  filled  with  fool 
air.  In  1796,  Brahmah,  the  inventor  of  the  patent 
locks,  who  was  givine  evidence  in  a  Ghanoery  suit 
coimected  with  one  of  James  Watt's  patents,  com* 

Elained  that  he  could  not  give  his  evidence  becaitfo 
e  was  <*  much  incapacitated  by  those  alkalescent 
and  morbific  exhalations  ever  oonsequent  on  kr^ 

iand  dose  assemblies,"  no  doubt  the  carbonio  aoa 
and  the  oreanio  matter;  and  he  oomplaiD^ 
that  the  judge's  attention  had  "  become  flaoovi 
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tltroagh  ftttigue."  This  is  really  because  of  the 
smill  unoimt  of  air  which  is  allowed  to  each  per- 
lOQ  in  the  building — ^that  is  to  say,  the  small 
cabio  fpace  which  is  available  for  each  per- 
«q'b  use— and,  furthermore,  that  the  amount  of 
ttO  space  is  very  small  compared  with  the 
prodoction  of  carbonic  acid  in  the  interior  of 
tbe  baflding.  In  summer,  when  the  difiPerence 
between  the  temperature  of  the  inside  and 
outside  of  a  building  is  small,  it  is  quite 
possible  in  a  crowded  room  like  a  ball-room  for  the 
air  to  be  more  vitiated  than  in  winter.  Therefore, 
in  theatres  in  summer  we  may  look  for  a  greater 
vitiation  of  the  atmosphere  than  in  winter,  when 
the  difftfence  between  outside  and  inside  tempera- 
tore  i«  mnoh  greater.  Acting  upon  this,  last  year 
I  made  some  experiments  at  the  two  Italian  Operas, 
Corent-garden  and  Drury-lane,  and  from  several 
operiments  made  in  each  case,  I  found  the  follow- 
ing munbeis : — April  28th,  Covent- garden  amphi- 
theatre, amount,  22-5  in  10,000  of  air,  near  what 
is  called  a  ventilator,  although  the  air  which  was 
•dmitted  was  not  pure,  it  was  17*6,  and  near  an 
open,  door  it  was  14*8.  The  people  in  the  building 
yere  listless  and  gaping,  and  evidently  wanting 
in  attention  somewhat,  and  did  not  seem  to  be 
Mj  and  animated,  and  they  exclaimed  how  de- 
Hghtfal  was  the  fresh  air  coming  in  from  an  open 
<W,  yet  this  fresh  air  contained  4*8  volumes  of 
(arbonic  acid  in  10,000.  In  Drur>'-lane  the  average 
0^  three  analyses  was  25*9.  You  must  not  think 
that  because  these  were  taken  in  the  npper  part  of 
the  house  that  down  below  there  was  any  great 
iffercnoe.  In  a  private  box,  for  instance,  the 
ipioe  is  80  enclosed  that  the  air  very  often  there  is 
vorae  than  in  the  gallery,  especially  at  the  back 
of  the  box.  In  the  stalls  of  Covent  Garden,  be- 
tween the  acts,  when  the  curtain  is  down,  the  air  is 
then  Yery  hot  and  very  impure.  I  have  not  made 
an  analysis  of  that,  but  one  can  feel  it  when  the 
curtain  is  down ;  .the  supply  of  fresh  air  is  practi- 
ctUy  cat  off,  because  the  supply  of  fresh  air  comes 
^  behind  the  scenes,  all  other  entrances  being 
'^refuUy  closed  by  swing  doors,  and  there  being  a 
S^atwant  of  openings  to  supply  fresh  air  from  the 
<^de.  There  is  no  doubt  the  large  amount  of 
joi  bomt  in  a  theatre,  if  ventilation  had  free  play, 
*<wld  considerably  facilitate  the  entrance  of  pure 
^'  We  have  heitfd  great  complaints  about  public 
I'^Boes,  more  especially  the  British  Museum  ;  and 
^sommer  I  made  some  experiments  oti  the  air 
^  an  office  of  which  great  complaints  had  been 
nude,  namely  in  the  money-order  office  in  Alders- 
^ate-street.  In  one  room  where  there  were  a  large 
nmnber  of  clerks,  a  tolerably  high  room,  with 
^  windows,  the  proportion  was  22*2  and 
*omething  over,  in  fact  it  reached  up  to  25, 
^  being  the  average  of  two  or  three  analyses. 
^  is  as  bad  as  a  tneatre.  In  the  same  office, 
«i  another  occasion,  without  the  gas  lighted,  it 
•« ne.  In  the  same  office,  with  the  windows 
open,  there  were  4*2  volumes,  that  is  to  say  it  was 
P^cally  the  outside  air.  This  gives  you  a 
^^^^^nUe  notion  of  the  amount  of  carbonic  acid, 
••d  conseqnently  the  amount  of  pollution  in  the 
'*'  in  various  boildings. 

^ow,^th  regard  to  the  amount  of  fresh  air 
^"^  M  necessary  for  each  person.  This  is  far 
^JJ]^«on«iderable  than  you  would  imagine.  The 
\  of  carbonio  add  given  off  by  an  average 


size  man  in  an  hour,  from  the  lilngs  and  skin,  is 
about  7-lOths  of  a  cubic  foot,  and  if  we  take  it  as 
6-lOths  we  shall  be  below  the  quantity.  A  good 
oil  lamp,  or  a  couple  of  good  candles,  will  also 
give  6-lOtbs  of  a  cubic  foot.  Therefore  a  man  in 
a  room  with  a  lamp  :or  two  candles,  gives  l^th 
of  a  cubic  foot  in  an  hour.  Now  I  have  told  you 
before  that  the  amount  of  allowable  pollution  in 
the  6dr  was  6  volumes  in  10,000 ;  beyond  that  the 
atmosphere  becomes  unwholesome.  Therefore,  in 
order  to  keep  the  air  fresh  with  two  men  in  a 
room,  or  one  with  a  lamp  or  two  lighted  candles, 
would  have  to  require  thiis  amount  of  carbonic  acid 
produced  with  5,000  volumes  of  air.  He  would 
therefore  require  6,000  cubic  feet  of  fresh  air,  Mid 
one  man  therefore  in  occupying  a  bedroom  for 
instance,  would  reqidre  3,000  cubic  feet  for  his 
own  use.  This  is  pure  calculation.  What  does 
the  experiment  show  ?  In  some  experiments  made 
in  Paris  to  determine  the  amount  of  fresh  air  which 
should  be  supplied  to  hospitals  it  was  found,  by 
pure  experiment,  not  by  calculation  at  all,  that 
this  should  be  from  3,120  to  2,470  cubic  feet  in  an 
hour. 

Cubic  Feet. 
Hospitals 2, 120 

„        for  wounded 3,630 

for  epidemics 6,300 

Workshops  2,120 

„  for  unhealthy  trades 3,630 

Barracks,  day .'     1,060 

„        night  12,410..  1,766 

Large  rooms  for  long  meetings 2,120 

„  short        „       1,060 

Schools  for  children   424  . .      630 

„        foradults    880  ..  1,060 

Now,  in  order  to  get  this  3,000  cubic  feet  of  air 
in  an  hour  supplied  to  a  large  audience  in  any 
public  building,  it  is  absolutely  necessary,  as  far  as 
I  know  at  present,  to  resort  to  some  special  means 
of  supplying  fresh  £ur,  and  a  very  good  instanoe 
of  that  is  afforded  at  the  Boyal  Institution.  Very 
great  care  was  taken,  there  four  or  five  years  ago 
by  arrsmging  with  upright  cylinders  going  to  t£e 
roof  from  under  the  gallery,  in  which  gas-jets  were 
burnt,  and  passages  connected  with  windows  which 
entered  underneath  the  seats  and  above  the  heads 
of  the  audience  imdemeath  the  gallery,  to  adnut 
fresh  air ;  but,  nevertheless,  on  a  night  when  there 
is  a  large  audience  at  the  Boyal  Institution  the  air 
is  undoubtedly  bad.  It  is  not  so  much,  perhaps, 
the  contamination  by  the  breath  as  by  the  gas  and 
heat — it  feels  extremely  hot.  To  estimate  whether 
the  place  is  close  or  the  air  is  polluted  by  breath, 
it  is  necessary  to  enter  from  the  outside  directly. 
That  I  have  not  done.  I  have  gone  in  at  the  com- 
mencement, when  the  audience  was  arriving,  and 
remained  there  to  the  end.  Still,  there  is  no  doubt 
people  complain  continually  about  the  air  in  the 
upper  part  of  the  building  being  extremely  bad. 
There  is  no  doubt  that  the  Koyal  Institution,  from 
the  very  fact  that  such  care  was  taken  in  the  ven- 
tilation, is  far  better  than  other  buildings  of  the 
same  kind,  but  it  shows  that,  in  order  to  supply 
fresh,  air  to  a  building  crowded  in  that  way,  some 
mechanical  means  must  be  resorted  to.  Such  me- 
chanical means  are,  so  far  as  I  know,  a  rotating 
fan,  which  drives  air  forward  through  pipes  ana 
distiibutes  it  to  the  bmlding,  and  sudi  a  rotating 
fan  is  applied  in  America  to  the  ventilation  of  hos- 
pitals on  a  large  scale.    In  summer,  when  the  air 


IS  hot>  it  ill  phased  tiiToiigh  ice  to  cool  it ;  and  "wh&n 
in  wijuter  it  is  cold^  it  is  passed  over  hot- water 
pipes  to  warm  it ;  and  er>  ^  Tiegiilar  supply  of  fresh, 
air  is  drivcTi  into  the  building',  and  allowed  to  find 
its  way  ont  where  it  oftn.  In  the  Stamp-office  at 
BoDiereet-house,  whieh  ib  below  the  level  of  the 
Dimd,  this  means  is  resorted  to,  and  I  sbould 
no^  in  eonsequence  of  their  havings  sncb  a 
^contrivance,  that  the  air  was  in  such  a  place  whole- 
ome*  In  this  country  it  is  not  advisable  to  change 
the  air  of  a  room  more  than  4  to6  timt  a  in  the  course  of 
an  hour.  1 1  is  therefore  n  ece^^sary ,  generally  speak  - 
ing,  to  have  a  sufficient  supply  of  tresh  air  to  begin 
withf  in  order  to  pre  vent  the  aii'  being  cli  tinged  too 
rapidly*  and  it  has  been  calculated*  as  stated  bj  Dr» 
Parkes  in  his  book  on  *  *  Practical  Hygiene,  "that  from 
750 to  1 ,000  cubic  feet  pex  head  per  hour  is  necessar j. 
In  a  cTOwded  building  where  mechanical  ventilation 
could  be  resorted  to,  the  air  could  be  so  warmed 
[  to  produce  no  f  tH*biig  of  draugbt.  I  may  as  well 
^mention  what  this  fueling  of  draught  is,  and  wby  it 
is  that  diffusion  through  the  walls  is  nnf  elt»  When 
the  air  travels  at  a  lower  rate  tban  nint^tpen  itiebes 
per  second,  generally  speaking,  tlmt  is  to  nay,  if 
it  is  not  very  cold,  it  is  unfelt.  There  are  arouod 
lis  continued  currents  of  air  pouring  upwards  by 
the  beat  of  the  body,  causing  the  air  surrounding 
us  to  Ixicomo  warm  and  rifle  up  with  fresb  air 
coming  against  us  \  still  these  currents  we  are 
uuctJnscious  of*  It  is  only  by  an  extremely  delicate 
instrument  placed  under  your  top- coat  that  tbese 
ourrents  can  be  detected.  Then  oo  a  day  when 
not  a  leaf  is  stirring,  not  ft  ripple  on  the  water » 
tbere  are  constantly  currents  playing  about ;  tbese 
are  unfelt,  and  arc  produced  at  a  rate  of  something 
leas  tban  nineteen  inches  per  second.  That  this 
Tate  is  unf elt  may  be  proved  by  passing  the  hand 
tbrougb  the  air  at  a  speed  somewhat  less  ;  aiid  of 
course  passing  the  hand  through  the  air  is  just  the 
same  as  pauing  tbe  air  over  the  hand  if  it  were 
stationary. 

"Ventilation  then  may  be  considered,  generally 
gpealdng,  as  the  passage  of  fresh  air  to  an  apart- 
ment at  a  rate  of  less  than  19  inches  per  second ^  so 
BB  to  reduce  th#i  carbonic  acid  in  tbe  air  to  ti 
TolumeJS  in  lO^OW.  Dr.  Angus  f^mitb,  who  bos 
done  such  valuable  work  in  the  matter  of  air  and 
TentilatioUT  givei§  us  a  means  wbereby  wo  can 
C!Stiniate  whether  the  air  of  a  room  is  wholesome 
^tnt  not,  whetlier  the  vitiation  is  incrcittSGd  to  an 
^extent  which  is  unwholesome^  and  that  is  a  very 
ffimple  test.  It  consists  in  taking  a  bottle,  which 
holds  10}  oz,  of  air  when  the  atopper  is  placed  in 
the  bottle.  If  I  blow  the  nir  into  this  with  the 
bellows,  lOid  then  take  }  oz*  of  satui^ated  lime-wat.er, 
lihe  test  consists  of  this,  that  if  there  is  more  carbomc 
W^din  the  air  of  that  bottle  tbanf>in  10,000.  shaking 
Tip  this  4  oa.  of  lime-wateT  in  it  will  cause  the  liiue- 
wator  to  become  turbid.  Trying  the  exijeriment 
"With  the  air  of  this  room  it  becomes  just  turbid, 
and  that  is  all*  1  should  not  think  from  tliis  ex- 
perimEint  that  there  were  more  tban  (i  volumes  in 
10,(K)0,  It  3 net  shows  the  slightest  trace  of  ttir- 
bidity,  and  that  is  alL  By  taJcing  it  smaller  bottle 
and  tbe  same  amoimt  of  lime-water^  the  amount 
of  carbonic  acid  in  the  air  may  be  told  to  tbe  ex* 
tent  of  1  volunif  in  10,(100,  and  by  means  of  a 
flexible  bottle  and  the  lime-water  contained  in 
anoth  er  apparatus,  we  may  determine  tbe  amQunt 
-with  some  degree  of  accuracy. 


1  will  pass  over  tbe  detemsinfttioD  of  fbs  e«%(aii 

acid  in  tbe  air,  and  I  will  go  to  and^ier  mfttber,  i 
ve-ry  important  one,  which  is  tbe  c&rhciric  w^  h 
the  soil*     Pettenkofer  has  shown  that  i(  »d  1 
grtivelly  soil,  cut  a  piece  ont,  and 
amount  of  water  that  we  can  pour  fete  i 
amount  of  water  it  will  take  np  will 
on  ©'third  tbe  space  occur  >ied  by  the  soS, 
fore,  the  sod  consists  of  one-third  of  air* 
BouBsingault  bos  shown  that  tbe  nmoimt  of^ 
bonic  acid  in  the  air  contained  in  the  soil  wul 
much  more  than  that  contained  in  the  air  cli 
atmosphere.     He   found   that  in  a  field 
manured  it  amounted  to  221  parts  in  lO,eQiJ  ofi 
iind  in  another  field  9 74^  and  in  a  field  ■!  vuri 
98,  a  vineyard  9Qr  forest  land  83 j  laajn} 
sandy  subsoil  24  ^  garden  soil  36,  piwiri* 
see  then  that  what  may  be  called  the  grcfufid-tsd 
highly  ehttrged   with   c^arbonic   acid*     When! 
warm  a  house  by  a  fire  it  creates  an  upward  dnM 
and  undoubtedly  the  air  from  the  soil  ps^MI  ■ 
the  house.     If  yon  doubt  this,  a  very  g<Md  aM 
prove  it  is  the  one  Pcfttenkofcr  mentions  at  l|H 
of  a  house  in  which  there  was  no  gs«  httiW 
any  gas  pipe  within  twenty  yards  of  the  bottS 
the  people  in  the  house  were  poisoned  by  HK^^ 
of  gas*      This  escape  from    the  main  tc^| 
through    the    eoirth    and    gained    admiBdjH 
tbe  bouse*    Nearer  borne  there  baa  ocd^f 
case  of  a  sMH  more  striking  eharacter  at  WU 
gate,   Oolney  Hatch,    where  one  or    twe  tm 
bouses  were  completely  wrecked  in  Novp mhcrl 
by  an  explosion  of  gas.  This  gas  was  net  luid  im 
the  hotieea  at  sJl,  the  main   passed  through  I 
street,  tbe  bouses  stood  back  from  the  fifri^  J 
distance ;  the  mfiin  was  cracketl,  the  gji^i  trsftj 
through  the  soil,  gained  admission  to  tbe  |H 
it  smelt  for  several  days,  and  fin^dly  (^xplv^H 
evening  on  a  lamp  being  lighted,  and  €0^^| 
wrecked   the   building.      Here,   theaij  It  I^H 
evidence  of  gas  passing  through  the  soiL  ^M 
does  this  teach  f    It  teaches  that  the  (^  j| 
soil  should  be  as  far  as  possible  prevsnt^d^l 
being  polluted.     If  the  soil  is  polltite^l  bj  ^^| 
drain  pipe  we  have  that  comnninicaled  ta  flH 
which,  if  it  gaini?  admisRicm  to  the  houie*  mafia 
to  disastrous  result-a,  tbt  breafctnij  cait  "f  trpTw 
fever,  and  those  other  disenAes  i. 
traceable  to  contaminated  air  and 
familiar  to  every  one.     It  is  tbereiidi 
portant  that  this    matter   should  hii\ 
called  to  it.     It  is  not  at  aU  an  nnut. 
the    neighbourhood    of    Xiondoti  for 
buUdi^ra  to  biuld   houses    and  maku  iiJ^nK 
which  have  no  outlet ;  they  put  drBrn~p|«.s  1 
the  house,  which  lead  nowhere;  the  i 
is,  that   after  the  bouse  is  let  thr  tmfe 
tenant  is  perfpetly  ignorant  of  thr  ^^ 
thing  whiob  escapes  by  the  drtii 
in  the  earth.     Of  course,  after  a  ^*.>. 
fail  to  be  found  out ^  but  frequently  onJy  1 
is  too  late. 

Having  mentioned  this  matter,  I  think  I 
now  conclude  my  paper,   and   I  hope 
that  I  may  sucoecd  in  drawing  nttetiHoo 
matters  which  arc  nndoubt-edly  of   thfl 
im  port  once .     In  preparin  g  my  es  _ 
to  give  my  bt?st  thanks  to  my  friend  ' 
wht)  undertook  the  trouble  for  m^ 
otherwise  I  do  not  think  I  cotddhav'  ^1 
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DISCUSSION. 

Ir.  flight  odd  the  BtatementB  in  the  leotore  with  re- 
pid  to  tfie  c1m8  of  air  ezistiiig  in  London  theatres  and 
pblio  haiidinga  were  ver^  important,  espeoiallj  having 
nknaoo  to  a  queation  which  had  for  some  time  attracted 
p^ notice,  via.,  the  ventilation  of  the  Britiah  MoBemn. 
8eT«ral  gentlemen  had  lately  snffered  very  much  in 
kthh  from  being  enga|^  were,  and  one  or  two  of 
(taaidaiable  literary  ability  had  lost  their  lives  by  being 
«mk)yed  in  certain  parts  of  the  moseom,  which  were 
v«n  known  to  contain  air  reaUv  unfit  for  human  con- 
nmption.  He  alluded  particnlarly  to  the  late  Mr. 
Snund  Deutsch,  who,  it  waa  stated,  had  more  than 
0DC8  lonarked  to  hia  coUeagnes  that  after  his  death  no 
ImU  nmething  would  be  done ;  but  up  to  the  present 
time  nothing  had  been  d<me,  as  far  as  he  knew.  He 
fboold  like  to  know  if  Mr.  Hartley  hod  made  any  ex- 
poioMitB  on  the  air  of  that  building ;  for  instance,  in 
^  ina  tank,  known  as  the  transcribing  library,  or  in 
ihit  aaodalooB  building  employed  by  many  of  the 
poople  engaged  in  the  service  of  Uie  museum. 

Ir.  Haxtlty  replied  that  he  had  not  experimented  on 
tte  iir  of  the  British  Museum,  not  being  aware  at  the 
tmehe  was  making  his  analysis  that  it  was  so  bad.  He 
VII  not  sore  that  he  would  have  been  allowed  to  make 
cQch  experiments,  but  at  any  rate  if  he  had  been  aware 
«f  theorcumstances,  and  had  been  acquainted  with  any 
«f  the  officials,  he  would  have  taken  care  to  have  in- 
itncted  them  in  such  a  wa^  that  they  might  have 
«Usmed  specimens  of  the  air,  which  he  could  have 
mljied  tfterwards ;  or  as  he  did  in  the  case  of  the 
Booej-order  office,  where  he  instructed  a  firiend  how 
to  make  the  analysis,  himself  checking  the  results  af ter- 
vudi.  There  was  no  doubt,  from  all  accounts,  that  the 
tff  in  the  British  Museum  was  very  bad,  particularly  in 
&e  tnmicribing  room,  for  not  only  was  there  a  deficient 
Apply  of  fresh  air  for  those  engaged  there,  but  in  the 
tttenqite  to  remedy  that  evil  by  opening  the  windows,  a 
nrj  great  draught  was  produoed. 

Ir.  Griffith  thought  it  would  be  useful  if  Mr.  Hartley' 
would  take  occasion  to  ascertain  the  quantity  of  carbonic 
«dd  in  lome  of  the  smoking  carriages  on  the  metropolitan 
nilvijg,  for  the  atmosphere  was  often  very  ^ying  indeed 
if  there  were  three  or  four  pmons  smoking,  not  only 
troo  the  amount  of  carbonic  acid  gas,  but  from  the  in- 
DVBfliable  particles  of  solid  carbon  floating  about.  It 
•nmed  very  strange  that  ventilation  should  be  bad  in 
the  open  air,  but,  looking  at  the  ventilators  on  the  South 
^ikeni,  they  were  so  arranged  as  to  be  practically  almost 
vt^m.  If  they  were  furnished  with  perforated  zinc 
pbt«i,  and  communicated  with  a  plate  outside,  so  that 
the  motion  of  the  carriage  travelling  along  would  force 
frcih  air  into  the  carriage,  they  might  be  very  beneficial. 
Another  point  of  some  importance  arising  out  of  the 
I«inre  was  the  fact  shown  fy  Boussingault  s  tables,  that 
cxhoaio  add  existed  in  very  lai^  quantities  in  recently- 
Baaned  soiL  He  presumed  this  referred  to  fSEum-vard 
nannn,  which  had  always  been  considered  one  of  the 
^  nanures ;  and  its  action  might  very  probably  be 
owns  to  the  large  amount  of  carbonic  acid  generated, 
^hich,  when  mixed  with  water,  had  a  powerful  action  in 
'iutegnting  varioua  kmds  of  rocks.  He  felt  sure  that 
the  pobHcation  of  these  tables  would  draw  attention  to 
thii  important  matter. 

Ii.  Hartley  had  not  examined  the  air  in  smoking 

oimges,  but  coidd  auite  understand  that  it  was  very 

^   In  £M:the  could  not  understand  how  people  could 

at  m  imoldng  carriages,  with  three  or  four  smoking, 

nd^  windows  up.    The  ventilation  of  such  carriages, 

°^>^«Tcr,  wonld  be  a  remarkably  simple  thing,  because 

«t?docity  of  the  trsdn,  by  a  very  simple  contrivance, 

I      ^^oaase  a  small  jet  of  air  to  enter  at  the  top  of  the 

I      ^^   If  a  small  outlet  were  placed  at  the  top  of 

2*^i>n>ge,  this  small  jet  would  put  a  considerable 

"^tCurinmotiottOverthe  heads  of  the  passengers, 


causing  an  upward  current,  and  carrying  off  the  smoke. 
At  the  same  time  there  should  be  a  slight  admission  of 
air  underneath,  and  if  these  were  made  in  the  floor  ef 
the  carriage,  the  frresh  air  entering  would  be  distributed 
bv  the  matting  or  carpet,  without  causing  any  feeling 
of  draught  to  t£e  feet. 

A  Member  asked  if  Mr.  Hartley  had  ever  tested 
the  air  in  a  brewery.  The  air  in  such  places  was 
of  course  heavily  charged  with  carbonic  acid  gas,  but 
he  believed  it  was  a  fact  that  brewers,  who  were  used  to 
it,  could  work  in  an  atmosphere  that  would  take  away 
the  breath  of  any  one  unaccustomed  to  it.  He  should 
like  to  know  whether  that  had  been  tested,  and  whether 
it  threw  any  light  on  the  amount  of  carbonic  acid  gas 
which  human  beings  could  breathe  in  after  a  little 
practice. 

Mr.  Hartley  said  he  had  never  tested  the  air  of  a 
brewery,  but  he  could  quite  understand  that,  although 
it  contained  a  much  larger  amount  of  carbonic  acid  than 
the  air  of  a  crowded  room,  it  would  not  be  so  unwhole- 
some. The  cause  of  the  unwholesomeness  of  the  atmos- 
phere in  a  crowded  room  was  not  the  amount  of 
carbonic  acid  eo  much  as  the  organic  matter  thrown  off 
from  the  body ;  and  the  proportion  of  carbonic  acid  to 
which  he  had  made  reference  was  only  a  measure  of 
that  organic  impurity  in  the  air.  The  organic  impurity 
could  not  be  measured,  but  as  it  rose  in  the  same  pro- 
portion as  Uie  carbonic  acid,  by  measuring  the  latter  the 
former  could  be  estimated.  With  regard  to  the  physio- 
logical effect  of  carbonic  acid  itself^  it  caused  an  increase 
in  the  respiration  and  a  slight  weakening  of  the  pulse, 
and  a  decrease  in  its  rate.  But,  on  the  other  hand, 
organic  impurity  in  the  air  gave  rise  to  serious  diseases, 
and  more  especially  diseases  of  the  lungs  and  chest  This 
was  very  forcibly  shown  at  Vienna  in  a  case  quoted  by 
Dr.  Parkes,  of  two  prisons,  the  one  well  ventilated  and 
the  other  not.  In  the  badly- ventilated  one,  in  the  Leo- 
poldstadt,  from  1834  to  1837,  they  had  86  deaths  per 
thousand,  of  which  64^  were  due  to  phthisis,  while,  in 
the  House  of  Correction  in  the  same  town,  which  was 
well  ventili^»d,  there  were  only  14  deaths  per  thousand 
at  the  same  time,  of  which  7'9  were  due  to  phthisis. 
This  showed  that  43*6  cases  of  death  were  due  to  this 
disease  of  the  lungs,  which  was  due  to  bad  ventilation. 

The  Chairman  said  there  were  two  questions  he  should 
like  to  ask  Mr.  Hartley;  first,  whether  the  methods  by 
which  the  experiments  were  made,  of  which  he  had  given 
the  results,  were  the  simple  methods  to  which  he  had 
called  attention,  and  the  other  with  regard  to  the  nature 
of  the  walls  through  which  this  diffusion  was  noted, 
whether  there  was  anv  great  variations  observed,  accord- 


ing to  the  nature  of  the  wall  itself,  or  its  covering; 
whether,  for  instance,  there  was  any  difference  in  paint»d 
or  papered  walls,  or  those  varnished  over  with  turpen- 
tine and  linseed  oil. 

Mr.  Hartley  said  the  analyses  of  the  air  were  performed 
with  the  little  bottles  he  had  shown.  But  at  the  same 
time,  not  trusting  to  this  method  entirely,  he  took 
samples  of  the  air  and  confirmed  his  analyses  with  the 
bottles  to  some  extent.  Thus,  if  he  made  three  experi- 
ments with  the  bottles,  he  took  another  sample  and 
analysed  it  in  the  ordinary  way,  absorbing  the  carbonic 
add  over  mercury  with  potadi,  so  as  to  confirm  the 
result  obtained  with  the  bottles.  With  regard  to  the 
ventilation  of  the  walls,  there  was  no  doubt  that  if  the  wall 
was  papered  and  varnished  it  would  prevent  the  amount 
of  air  coming  through.  Pettenkofer  described  his  experi- 
ments as  having  been  made  in  an  ordmary  room  in  his 
house,  which  he  stated  was  built  of  brick,  pUstsred  and 
papered.  But  there  was  this  matter  in  oonneotion  with 
the  passage  of  gases  through  walls.  If  the  stone  used 
in  building  was  not  porous  it  was  a  hard  stone,  and  the 
consequence  was  irregular  i^eoes  were  used  ibr  build- 
ing, and  more  mortar  was  required,  and  thus  a  more 
porous  material  thsA  stone  was  used,  so  that  in  that  way 
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i  ourioua  compenaation  for  the  non-porotity  of  the  stone 
F«8  obt&ined,  Pettenkofer  h&d  given  a  curioiiu  m- 
I stance  of  thia  in  the  caao  of  a  hciiBe  built  of  Lixin  alag^,  a 
1^  iab«Lam«  of  the  nature  of  gk«,  and  not  in  tho  alightctt 
dfigiBfl  poroiM.  Thifl  waa  ctit  into  t^alat  blocki,  ao 
Vmi  Tory  little  mortar  wa^  required,  iiad  wbeo  tie 
liotigo  waa  IjuiU  it  rapidly  got  drj' ;  tho  walla  were  not 
abaorbent,  and  eon&equently  the  building  mabmal  waa 
nut  teturatod  with  water.  Very  ahortly  afterwardt  the 
honao  was  mhabitod,  however,  it  waa  p«M«>niioed  to  be 
■rory  ojim,  and  thja  daiupneis  oonMnu^d  and  in<w«a»ed 
until  it  %octtnie  almoet  uninkahitabit?,  in  fact  it  waa  the 
wwat  hmm  m  the  eatnte-  The  reaaoa  waa  thia,  that 
™™?  not  being  porotia,  the  amount  of  Tapour  giFen 
^r"^  *^^  bouse,  from  cooking,  w^ahing,  and  ao  on, 
wa»  m^  than  that  outaide,  and  not  buing  carried  away 
thivtigh  poroua  walla,  or  Qp  the  chimney  by  meana  of 
Oil-  baiting  into  the  houao  through  the  porous  walls, 
oond^iMd  oa  tha  walla,  whioh  were  cold.  Ho  might  add 
that  Petteokolir  found  that  in  an  ordinary  wall  of  h^ 
hoMO  th«  funomi  of  air  whioh  paaaod  through  a  aiTOara 
yajd  in  an  hour  wb  ■omething  like  43  goUone,  the 
differeuoe  of  tempea»tura  between  the  inaide  and  outaide 
bcmg^  he  bt^Heved  IG*** 

The  ChAmnam,  in  propoaing  a  votm  of  thanks  to  Mr. 
Uartioy  for  hia  able  and  intfl«?fiting  pap^?r,  said  no 
ftuthw  ^Tndenco  of  the  importance  of  the  aubject  pould 
bo  needed  than  the  illtiatraliona  he  had  himaolf  givon 
wilftfegaidto  the  condition  of  thin ga  in  hoapitala  and 
vanooa  other  public  buildings,  H©  i^m^mbored  aome 
yeara  ago  havuig  CK^cjiaion  to  invf^atigat©  the  mortality 
iit  _tbe  Lymg-in  Hoapiui,  for  certain  wmoda  during 
which  aystematic  ventiktion  waa  carried  out  and 
^rinz  other  perioda  in  which  it  waa  ahandonr^d,  and 
mm  dipsraaoe  in  the  mortality  was  moat  surpriain^ 
Om^  hfi  would  not  tnmt  hia  memory  to  tnre 
<ba  exant  figuM.  There  could  U  no  donlit  that 
raiy  many  hvvs  were  loat  in  that  way  for  want  of  ftuf- 
floient  attention  to  thia  matter,  which  affected  all  in  a 
«Ttat  d«(^ee,  but  tho  aick  in  a  pro-eminent  degrea.  Mr. 
T^lT  ^L  .  *?^^  '^^  ^^y  practical  pointa,  par- 
toraiarly  that  of  ventilation  throu^jh  the  walls  of  rooms  - 
M^  wiUi  regard  to  tho  nature  of  wall  fforfacea,  bo  had 
as  doubt  that  what  ho  had  stated,  baaing  hia  ohaerra- 
tiona  on  Pc^tt^kofor's  re«ult»,  waa  perfectly  tnie,  and 
that  as  a  gent^ral  rule,  one  wall  was  much  the  aams  aa 
aiiother.  At  the  aame  trm»,  with  regard  to  plastered, 
diatompcrcd  walk,  judging  from  u  knowledge  of  the 
dbaraelfir  of  diffuaicn,  he  ahould  think  in  tboae  caaea 
there  would  ho  reolly  Tery  litUo  obstacle  to  the  pi»a- 
Mge  of  gaaea ;  and  probably  the  aame  thing  would 
apply  to  the  tnujonty  of  papera.  But  aubject  to  any 
accurate  ejp^m^cnta  upon  the  aubject,  he  ahould  be 
im^med  to  thmk  thtit  vamtahad  papera  or  painted 
walla,  on  which  there  was  a  thick  layer  of 
either  paint  or  Yamish,  would  in  all  probability 
tend  to  interfere  with  thia  rcaolt.  At  any 
r*i''*  ;^.  T**^^i^**  attention  ahoold  be  given 
to  thij  anbject,  for  after  aJl  there  waa  no  doubt  I  hat  the 
amotintof  air  aipaUe  of  entering  in  thia  wav  through 
the  mllfi  waa  of  ooaaidfirabie  importanoe.  It  might  not 
be  of  auch  magnitude  in  the  citee  of  crowded  a*aem- 
blagos.  auch  aa  theatre.,  bnt  m  oidinarj^  dwolliag^rooma 
th«*  waa  nu  doubt  that  inaenaible  rentilation  throofih 
w  1  u^  ^  ^'°^  ^^  ^''^^  ^^  ^'«  regarded.  Another 
^t  which  waa  of  very  practical  importance,  waa  the 
S^^L      jeoeaaajy  for  oomforUblfl  and  wholeaomc 

nflSiShl^^'^i*."'*  ^^t??'-^^  fiicility  for  thia  me^ 
^ThSLI^^'H*''^'  ^^  ^°  '^^'^<'^  *«  t»i»t  there 
^«.^^^  **ll  ^^  ^^"^^  ^  "^^^^  ^^^^^  time 

O^ionj^l^ngh^J^^^^ 

vbiob,    in    tha    miyonty   of    mm,   mUttwd    with 


amfmnH; 


the  comfort  of  roozai  imitilaifced  by  $i^$m 
means.  Then  again,  there  waa  the  impottia 
qiieetion  of  the  amount  of  carbonle  ad4  ea 
tained  in  the  aoil,  and  there  arose  thii  ^oeitioa  of  tala 
the  amount  of  carhonio  acid  li  tlio  mmsan  of  f^ 
purity  of  the  air.  Mr.  Harlky  hud  dmwn  itt«nluB| 
the  fact  that  in  the  maj(mty  of  ouaea  tha  dinhw^ 
carbonic  acid  gaa  into  the  air  by  Imman  bodiaiittl 
great  aa  to  render  ^tm  diaohorgo  from  other  bm9««|| 
aignifieant,  and  that  therefope  the  amonnt  of  thu 
add  in  a  crowded  room  occapiod  hy  a  larg^  m 
people  might  fairly  be  taken  aa  th«  loeatfQre  of 
purity  of  the  air,  not  that  the  cwrhonic  acid  ilaelf 
real  aonrce  of  nneaasneea^  or  that  it  waa 
injurtoua  imleaa  in  oompaimliTcly  largo 
that  it  indicated  an  injarioua  condition  of  ths 
phere.  Conaideting  in  iiiia  ligiit  the 
acid  in  the  aoil,  it  did  not  appear  to  ha 
of  very  much  consequenoe  whether  it  did 
find  ita  way  into  houaea  or  not ;  but  it  w 
known  that  in  the  aoiJ,  aa  well  aa  m  the  *ir  of 
the  cnrbonic  acid  was  only  a  maaamr^  oC  tbo 
aod  therefore  it  waa  most  adviaable  that  in  efit|^ 
ing,  if  poaHible,  thera  ahould  he  free  y     '"  " 

tho  f!i>ora,  ao  that  the  air  entering  th« 

floora  ahould  not  be  JcriTed  directlj  ff^tm  tlia 
ahould  pojiia  freely  through  tho  inloratSoai  beti 
aoU  and  the  door  of  the  houae.     In  concluaion,  ha 
aay  that  he  had  watched  the  illnal^ationa  with  gzei 
tereat.  and  aa  an  old  expoiimeiLter  must 
Mr.  Hartley  on  the  ancoana  aiad  ttptnoai  of  hai 
illuatrations^     No  one  who  had  not  been  accnat 
Huch   things   waa  aware  of    the    trouble  in  re 
armngin^  such  experimente,  and  they  wen  thi 
much  indebted  to  Mr.  Hartley  and  ilr, 
the  care  they  had  taken.     TboV  were  ako  i; 
Mr.  H  artley  for  ha^ng  brought  forward  in  a  poj 
the  %'aluable  resnlts  shown  in  the  tabloa  whinh 
yet  generally  known,  and  which,  hehadtiiO 
now  attract  Attention,  and  prove  ^ejy  gtaoin^ 
The  \'ote  of  thonka  having  boon  catttod 
Hr.  Willi  said  he  waa  reniinded  by  Mr.  Da^ 
the  yentilation  in  that  room  had  received 
tion,  Mid  that,  no  donbt,  wwa  the  reason  why  the 
come  so  well  out  of  tho   trial  io   whieJi  Sfr. 
had  aubjected  it.    llie  air  w&i  drawn  in,  not  ^OB 
ground,  but  from  the  rooC  a&d  paaaad  do wniAidf  ord 
^  Bm 


certain  beaters  below,  and  iO  entered  the 
principle  of  obtaining  air  from  an  elevation 
poaaible  seemed  to  be  the  better  plan,  and 
had  some  effect  upon  the  reault,  becauaev 
audienco  was  not  very  large,  atiU  it  waa  qt 
ii  the  A'^entilation  waa  not  good,  to  have  vi' 
to  a  greater  extent  than  had  been  ahown.    In 
he  begged  to  tender  the  thanka  of  the  Sed^m 
OdJmg  for  hia  kindneaa  in  preaiding,  and 
that  the  neitt  meeting  would  be  held  on 
when  a  paper  would  be  road  by  Mr.  W. 
^*  liivor  X^t^Oution," 


A  meetings  of  tlus  Section  W8.$  hcdd  on 
ovening    last,    Colonel    EOBSET    Haelet, 
C.M.G.,  &C*,  in  tho  chair. 

The  paper  read  was — 

THE    SOCIAL    AND   DOIVtESTIC   SLA1 

Ob'     WESTERN    AFRICA.     A^SD     ITS 
INFLUENCE  QK  COMMERCIAL  VRQGl 

By  Thomaa  J.  Hntohinson,  FJLe.S,,  FJX,1 

Itntjs  Her  ll^;«iiyt  C49wqI  at  C^^m. 
The  contiaent  of  A^ca  is  nearly  fivo 
milas  in  length,  and  fonr  thousand  £v«  hondt^ 
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!  Ll,  :Lt  its  greatst  extremities^   It  ia  caLcula.ted 

I  tha  fDonnoua  ores  of  thirteen  tuiQioiis  fotir 

and    Ui»tj    tibousand     sqiiare     niiiee. 

10  IC*Qtifieii,  it  is   inhabited    by   130 
pioplak  **o£  wfeom.,^'  lie  said  "threo- 

I  in  m  stAttt  af  slaTexy^  and  oad- fourth 

m  despotic  goreming  pomerJ'     X  am 

I  lM]ifiYi»  Ihis  IsAt  st&temi^iit  to  be  only 

I,  ac  well  i»  reiy  short  of  tho  mark.     Indeed, 

tpwrt  al  the  Wmt  Coast  where  I  haTe  passed 

of  mf  lif^— YLi.,  in  and  about  the  Gulf 

=thp  freetneUt  or  ownen  of  iilaTai^  do  not 

r  more  than  one-^twentieth  of  the 

'I. 

i-'hitrh  1  retkd  in  tliis  room*  on  the 

L  Imt^  about  the  *'  Genet-al  Features  of 

cui  Tnadc  from  Setiegal  to  St,  Paul  de 

1  imiutwwed  what  I  may  here  repeojtt, 

p  BiptJrt  of  aS&Tes  on  the  whole  of  the  West 

ibAjLTpily  what  it  was  deexirihed  some  years 

"     Livuigilone,  in  rcigard  to  Acs^^hi,  of 

ud«  *  *  the  time  of  tho  slave  trade  may 

I  of  in  the  past  tcmse/'     For  this  we  may 

I-  Majeety'ftsquadrou  on  the  coaj^t*  as  well 

1  mtrndu^tion  of  leptiniiate  commerce. 

and  domestic  slavery  is  .still  tlie 

f ,  nort  only  aa  regards  the  security 

.  relations,  with  the  introduction 

tlMisation,  and  Chmtianity,  into  neutral 

p  but  the  efficient  wooing  of  the  Oolouinl 

I  m  ffuch  p!itt4  of  Africa  as  are  included 

hifr   Moj^aty's    dominions.      Frankly  I 

1 1  Imve  no  rem^y  to  propose  for  such 
F  tiungs.  Neither  have  I  a  plan  to  sug^^e^t 
l  to  timdirtg  operational  inasmuch  ns  these 
( locality  from  another,  quitti  as  broadly  ns 

i,  dialects,  or  laji^^nages  of  the  varioua 
uhief  object  of  my  paper  being  to 
yon  tho  facts  which  I  have  glean f^d 
■if  Brrr^^wdenco  ou  the  West  Coast :  and  by 
JtitealatiT)^  the  important  snbiect,  to  lead  tho 
■^  ior  ill  prtictiual  discussion  by  the  Committee 
^Moma  Section  of  thU  Society* 
^  fiODffioQ-^ense  grounds,  I  should  not  think 
any  friend  of  mine  to  embark 
I  a  coantry T  or  amongst  a  people  where 
I  act  «3dst  a  perfect  security  for  realisinj^ 
tlyii  «^pital,  without  first  considering' 
"  I  obflt&cleSf  if  any,  to  the  accfjmpliah- 
I  an  end,  as  weEas  the  measures  should 
■bltt* — ^to  obviatit  these  im  pediments « 
_.  m  especially  indispensable  for  re- 
deliberatlon  before  going  into  the 
a  African  commerce  ial  and  eivilising 
cm  the  plan  of  the  Hudson's  Bay 
&y,  afl  has  been  suggested  by  Mx*  Banders, 
'    il  bopo  it  is  his  intention  to  bring  before 

obctaoles  then  to  be  considered  are 

of  malaria,  which  exist  in  most 

.,  notably  so  of  both  on  the  Wost 

no  inconsiderable    contingency  of 

has  superseded  the  foreign 

Then  two  S|>ecie9  of  msJaria  may 

uads  Ihe  heads  of  physical  and  moral— 

_  tn  the  fevers  and  diseases  of  the 

du^etd  (which  are  chiedly  on  the 

•eomtd  beizig  the  social  and  domeBtic 
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slavery  which  prevails  throughout  the  continent*^ 
There  was  much  truth  express ed  in  the  opinion  of  " 
Lieutenant  Forbes,  in  his  work  on  Dahomey  ^aid 
the  Dahomana^  when  he  said^  '*  I  do  not  look 
upon  Africa  as  the  deadly  continent  it  is  the 
fashion  to  describe  it.  Men  enter  Africa  deter- 
mined to  hav*^  feverSi  and  like  the  phantom's  story 
in  the  Persian  fable  of  cholera^  fear  kills  them. 
Less  cant  on  the  subject  of  African  diseases  would 
materially  assist  ttj  stop  the  slave  tmde,  aisd 
render  the  African  enterprise  more  genial.** 

This  opinion  mu5t,  however,  to  some  extent  be 
modifie<l.  Because  tho  diseases  of  Western  Africa, 
and  its  marsh  malaria  are  neither  all  ^'  cunt^'  nor  nU 
*^fear."  From  time  immemorial  the  fatility  of 
the  Sierra  Leone  and  Gulf  of  Guinea  neighbour- 
hood has  stamped  these  location g  with  th^^  titles  of 
the  *■  WJiit-e  man*s  grave '^  and  tho  **  plague  spot 
of  the  world/* 

Even  in  the  early  slave-trading  periods  between 
Liverpool  and  the  Guinea  coaiit,  the  sailors  had  a 
refraiii  which  ran  thus,  but  for  the  grammar  of 
which  I  am  not  responsible  :^^ 

*^  Bifwftns,  tktiA  take  car«  of  IK0  BlgTil  ot  BenJu, 
A%  for  gov  Uiitcomcf  outi  thvre  U  (arty  fttojpt  In/' 

Yet  by  the  results  of  the  Niger-Tshadda-Binu© 
expedition  of  l8o^4-5o  (in  which  I  had  the  position 
of  Senior  Medical  Oificer),  this  African  maiiuria  haa 
been  proved  to  be  perfectly  subduable.  An 
account  of  it  was  published  in  my  narrative  of 
that  exploration,  compridng  two  small  volumes 
(Nos,  fJl  and  92  of  the  Travellers'  Library)  issued 
by  Messrs,  Longman  and  Go,,  in  18o*J«  Sot  from 
any  personal  vanit)%  I  assure  yon,  but  practically  to 
show  the  results,  I  may  summarise  the  facts. 

When  leaving  Fernando  Po  for  the  deadly  Niger, 
on  the  .Sth  of  July,  1854,  the  crew  of  our  little 
vessel,  the  steam- ship  Pleiad^  conusted  of  nine 
Euri>peans  atid  fifty- four  AfrioaniH  the  latter  in- 
cluding sailors,  interpreters,  and  Krumen.  Besides, 
we  had  on  board  three  Admiralty  gentlemen,  and 
the  Eev,  Mr.  Growth  er,  a  tofeid  of  sixty*  seven 
souls.  It  must  be  borne  in  mind  that  in  aU  former 
expeditions  My  the  Niger,  the  mortality  invariably 
iucryased  in  proportiuu  to  the  distance  from  th® 
ocean  to  which  tho  expedition  penetrated*  The 
Pkiiid  pursued  the  continuous  course  of  the  Niger- 
Tshadda-Binue  strf^m^  some  24>U  miles  higher 
than  the  furthest  point  attained  in  any  previous 
attempt.  Yet,  despite  of  this,  and  of  the  vessel 
having  been  over  a  hundred  days  in  tho  rivers,  she 
returned  not  only  with  every  man  of  her  crew  to 
Fernando  Po,  but  went  ou  to  Liverpool,  where 
she  arrived  without  a  single  mishap  by  disease  or 
accident  to  any  member  of  her  sixty-seven 
voyagers,*  This  proved  to  a  certainty  the  pO«^ 
sibility  of  preserving  health  even  in  the  most 
unhealthy  districts  of  Afmca,  if  sanitary  procan- 
tions  and  preventatives  to  development  of  malaria 
are  enforced  and  adopted.  My  ten  years*  ex- 
perience confirms  me  in  the  belief,  that  in  few 
parts  of  the  world  have  we  so  much  as  in  Africa 
a  confirmation  of  the  old  adage  that  '*  prevention 
is  better  than  cure." 

Dividing  the  indigenous  slavery  into  twndttAses, 
the  social  and  the  domestic,  the  first  may  bo  said 


dis-t>iLEti,  the  vmm^  dUtriolm 
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to  liave  its  stroughold  in  the  superstitioii  of  Jn-^us 
and  fetishes,*  whilst  the  latter  is  assimilated  to, 
and  affiliated  with,  the  inborn  commercial  spirit 
of  the  natives.  It  is,  however,  somewhat  difficult 
to  separate  them  in  definite  forms,  without  im- 
pinging on  the  various  ramifications  that  occa- 
sionally dovetail  into  one  another.  For  without 
the  slavery  of  ownership  on  the  one  hand,  and 
perfect  subjection  on  the  other,  the  native  trader 
tells  us  that  he  cannot  have  his  employia  faith- 
fully to  discharge  their  duties  in  the  ^*  barter  and 
traffic  system  **  of  the  markets.  This  style  of  trade 
principle  seems  to  be  a  characteristic  of  the  West 
African,  be  he  freeman  or  slave,  almost  as  much 
as  the  colour  of  his  skin  and  the  crispness  of  his 
hair.  In  one  of  the  colonial  books  of  commercial 
operations  on  the  Gold  Coast  for  1857,  I  find  it 
stated  that  '*  Even  in  fishing  at  the  sea  side  with 
hand-nets  flung  from  their  canoes,  they  have  the 
*  barter  and  tiuffic '  principle  in  view.  The  fish 
caught  are  brought  into  the  interior,  and  there 
exchanged  for  agricultural  produce,  such  as  yams, 
Indian  com,  bananas,  plantains,  and  cassava. 
These  are  returned  back  to  the  seaport  towns,  snd 
again  bartered  for  European  goods." 

The  religion  of  the  Africans  on  the  West  Coast 
is  most  generally  that  of  Fetishism — although  not 
to  the  extent  described  by  Captain  Biutonf — "ad- 
mitting neither  Gk)d,  angel,  nor  devil."  They  have 
belief  in  a  good  as  well  as  an  evil  spirit,  the  latter 
of  whom  is  almost  invariably  to  be  propitiated  for 
intervention  with  the  former.  This  is  usually 
attempted  through  what  the  distinguished  traveller 
just  mentioned  speaks  of  as  '^natural  objects, 
animate  and  inanimate,  to  which  certain  mysterious 
influences  are  attributed." 

The  Fetishes  of  the  tribes  on  the  West  Coast  are 
as  varied  as  their  idioms,  of  which  Captain  Adams 
observed  "that  the  tower  of  Babel  might  have  been 
built  on  the  shores  of  Western  Africa,  as  a  different 
language  is  spoken  at  every  ten  or  twelve  miles." 
At  Akim,  interior  to  Akra,  on  the  Qold  Coast, 
their  chief  fetish  is  a  large  copper  pan,  caUed  a 
Catagurt/y  which  is  accredited  to  have  fallen  from 
heaven  in  remote  ages.  This  is  kept  from  inquisi- 
tive eyes,  as  no  one  is  yet  recorded  to  have  seen  it, 
except,  of  course,  the  ju-ju,  high  priest,  or  fetish 
dignitary,  who  levies  large  sums  to  teep  it  polished. 
The  fetish-house  (in  which  it  is  supposed  to  be 
religiously  guarded  from  mortal  eye-sight)  is  orna- 
mented with  swords  and  axes,  having  golden 
handles,  and  hanging  to  the  walls  as  symbols  of 
authority.  Amongst  these  are  drums,  likewise  be- 
decked with  gold.  The  despotic  power  used  by 
the  fetish  official  at  Akim  may  be  aescribed  as  an 
episode  of  social  slavery,  because  if  a  person  dies 
without  having  conciliated  him,  he  has  the  privi- 
lege of  ordering  the  body  to  bo  placed  in  an  up- 
right position  inside  thendead  man^s  house.  Should 
the  corpse  retain  its  perpendicularity,  all  the  pro- 
perty it  possessed  whilst  living  is  allowed  to  its 
family.  But  if  it  fall — ^which  the  fetish  man  has 
knowledge  enough  of  the  peculiarity  of  gravity  in 
a  dead  person  always  to  secure — the  whole  estate 
and  effects  of  the  defimct  must  be  handed  over  to 
the  fetish. 

*  FeU>h  reprcMnts  the  worship  of  material  or  inanimate  things, 
MStones^ weapon*,  plants,  and  so  forth,  apart  flrom  idolatry.    It  Is 

X  ^  ^^  "•  P®rtnf"»«w  FMtio,  a  thing  enohant«d. 
-  \Z^L^S^'^''\^***^^^*  Ethnological  Society,  Vol.  I.,  Mew 
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A  second  illustration  of  social  slaveiy  on  parts 
of  the  Gold  Coast  (not  within  tiie  British  Protec- 
torate) is  manifested  by  tribunals  of  what  an 
called  '^  Pynins,"  or  eloers — officials  who  live  on 
fees  derived  from  suits  that  are  tried  before  the&L 
These  courts  are  invariably  agencies  for  extoiticm 
and  oppression.  But  in  the  part  of  Africa  of  wldch 
I  am  now  speaking,  the  natives  show  evidences  of 
comfort  and  independence  wherever  the  British 
Government  has  its  autiionsed  executive  to  protect 
life  and  property.  Up  the  Bio  Bento,  or  Brws 
River,  the  official  fetish  was  a  boa-constrictor.  Yet 
the  grey  and  white  king-fisher  held  that  post  with 
the  family  of  one  of  the  kings,  named  Orishima. 
Thus,  if  it  ever  happened  that  any  of  these  birds 
flew  in  sight  of  his  majesty's  canoe,  and  tiiat  he 
was  bound  on  an  important  journey,  the  canoe 
was  turned  back  to  the  town,  and  a  sacnfioe  of  a 
goat  was  made  to  avert  any  calamity  of  which  the 
presence  of  the  fetish  winged-messenger  ww 
believed  to  be  a  warning.  In  New  Kalabar  thfl 
shark  was  the  fetish,  and  every  seven  years,  at  the 
mouth  of  the  river,  an  offering  had  to  be  made  oi 
an  Albino  negress,  who  was  thrown  into  the  shark'd 
dominions  with  much  Pagan  brutalities. 

There  is  a  curious  analogy,  as  well  as  dissiini- 
larity,  between  the  manners  and  customs  of  the 
tribes  about  here.  Although  the  New  Kalaba? 
residents  not  only  are  another  people  from  tho« 
of  Old  Kalabar— a  few  hundred  miles  lower  down 
the  coast — and  speak  ouite  a  different  language^ 
yet  the  last-named  haa  the  same  supffl^txtion  oi 
sacrificing  an  Albino  child  at  Parrot  Island,  fort| 
miles  up  their  stream,  which  the  former  did  ai 
the  mouth  of  their  river.  In  the  one  instanofl 
it  was  given  to  the  shark,  and  in  the  otho-  to 
the  alligator.*  In  both  cases,  the  chief  urging 
motive  was  to  sacrifice  an  Albino,  or  white  child, 
to  the  god  of  the  white  man,  that  he  might  be 
propitiated  to  send  out  more  ships.  In  this  ex- 
planation I  must  say  that  I  have  no  faith. 

Interior  to  New  Kalabar  there  is  an  ordeal  foe 
trial  to  which  criminals  are  sent,  and  which  is  de- 
scribed by  the  authorities  as  "the  long  jn-j" 
country."  It  is  in  the  district  of  Oru,  and  not  far 
from  Aboh,  up  the  river  Niger.  Althou^  not 
more  than  a  hundred  miles  from  New  Kalabar,  it 
is  computed  a  three  months'  journey.  The  Del- 
phic Oracle  up  here,  believed  to  be  a  female  (who 
knows  everytning),  calls  on  the  accused,  when  he 
approaches  a  certain  bush,  asking  him  if  he  be 
gmlty  or  not  guilty.  When  "  not  guilty  "  is  the 
plea  he  is  told  to  go  back.  The  simple  peoi^e  of 
New  Kalabar  believe  that  if  the  accused  pe  inno- 
cent he  can  return,  but,  if  he  be  really  guilty,  that 
his  feet  become  fastened  to  the  groimd.  The* 
water  springs  up,  and  rising  gradually  over  hi» 
head,  in  a  few  minutes  he  is  dead.  As  soon  as 
this  is  done  tiie  water  returns  to  the  source  wh&pce 
it  came,  drawing  with  it  the  body  of  the  victim, 
but  leaving  the  head  over  the  ground.  Many  ^ 
wealthy  trader  has  been  sent  up  for  trial  by  ordea* 
to  this  supposed  "long  ju-ju  country,"  who  has 
been  most  probably  put  out  of  the  way  in  one  of 
the  many  creeks,  perhaps  only  a  few  ™*^^^'" 
his  own  house.  And  nis  family  are  obliged,  by 
fetish  ordinance,  to  believe  this  fabulous  aoooont 

♦  AlthoachtherelaapUoe  lathe  Old  KmlabarriytfcelW^, 
gator  Creek,  I  believe  Ouvler  aeya  the  mIomIs  o(  thit  geauMf* 
are  crocodiles. 
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of  lag  detimy ;  for,  on  its  oonsummation,  bia  pro- 
perty goes  to  the  fetLsh  or   ju-ja  king  at  Kew 

Only  obcteen  to  twenty  miles  beyond  New 
Kilabar,  and  accessible  by  intercommunication  of 
riren,  is  Bonny,  where  the  iguana  was  the 
fetish,  I  ha?e  seen  dozens  of  these  reptiles,  from 
fire  to  six  feet  long,  crawling  about  the  streets. 
They  had  liberty  to  enter  any  house,  and  help 
themselves  to  whatever  of  good  came  in  their 
way.  It  was  death  to  a  native  to  have  done  any 
mvof  to  one  of  them — and  a  heavy  fine  for  a 
white  man.  Within  this  last  few  years  the  iguana 
is  deposed  from  his  high  estate,  but  I  do  not  know 
if  he  have  a  successor. 

It  may  at  once  be  evident  what  a  great  impedi- 
ment to  healthy  trade  must  exist  in  the  face  of 
foch  items  of  social  slavery  as  these.  In  the 
very  place  I  have  last  referred  to,  namely 
Bonny  (which  is  in  the  consular  jurisdiction  of 
Biafra,  and  the  incumbency  whereof  I  held  for  five 
yetn),  there  was  an  illustration  of  it,  by  the  fact 
thit  tome  fetish  rows  caused  the  produce  of  palm- 
oil,  in  1S59,  to  be  less  by  3,000  tons  than  it  was 
three  years  before,  in  1 856.  During  the  last-named 
jmt  there  were  16,000  tons  of  paun-oil  sent  from 
the  Biwer  Bonay  and  New  Kalabar  (they  con- 
ftttate  one  market).  Tliis,  at  the  then  average  of 
£48  per  ton  in  Lrverpool,  was  a  tidy  business. 
Tet  vrhat  a  serious  matter  it  is  to  reReot  upon  the 
hetry  loss  of  time  and  capital  that  most  be  en- 
<ior6d  in  such  a  state  of  thingt.  Let  vs  imagine 
KiogOrishima,  for  iastance,  coming  to  trade  with 
an  agent,  who  is  treating  for  his  paln-oO,  ivory, 
or  odker  produce,  being  turned  back,  by  meeting 
vith  a  king-fisher  fetish  doriag  ms  canoe 
yoji^e,  and  then  being  obliged  ta  •eomply  with 
jn-}u  practices  before  he  can  resume  it.  Ail  this 
time  your  capital  is  rusting,  and  the  health  of 
yoor  agents  or  supercargoes  is  being  unpaired. 

Ansther  phase  of  social  slavery  exists  in  the  Old 
Kilafcar  river,  where  unfortunately  it  i«  the  custom 
to  gnie  credit  to  the  native  trader.  There,  for 
fuai^e,  a  man  sentenced  to  death  by  Egbo  law, 
i«  domed  to  have  «11  his  property — )»s  it  of  wives, 
>Ia«et,  or  merchaadiee — let  it  be  British  goods  or 
not,  divided  amongst  the  j«-Ju  ftmetionaries  or 
^rtiih  high  priests  of  the  order,  pretendedly  to 
JMke  and  furnish  ^*  devil  houses,  as  they  are 
«lled  (which  are  erected  for  every  great  man  who 
^),  hut,  in  reality,  to  be  appropriated  to  their 
^  private  use.  This  institution  of  Egbo  is  a 
™  of  freemasonrr  as  regards  its  seereoy,  but  it 
it>  in  reality,  a  brotherhood  of  kings,  chiefs, 
^  freemen,  to  keep  the  slave  population  in 
jjl^  of  its  supi>osed  supernatural  attributes. 
There  are  eleven  grades  of  it.  But  no  slaves  are 
^^igA>le,  except  that  the  second  or  third  genera- 
w  of  a  alave  bom  within  the  pale  of  an  Egbo- 
^'i  dwdling  is  liberated  by  the  fact,  and,  after 
^  parents'  death,  is  allowed  to  purchase  any  of 
the  int  eig^t  orders.  The  last  three  are  inac- 
**iMe  to  slaves. 

Hov,  although  the  principle  of  giving  out  goods 
<*  credit  in  Anican  trade  may  be  oonsiderea  by 
**Mi^«rions  to  have  no  direct  bearing  on  the 
^^fj^  of  social  and  domestic  slavery  in  regard  to 
^g">oaal  progress,  still  it  is  a  very  important 
^tee  of  our  commercial  relations.  I  regret 
w«id,  from  my  experiwc©  in  Old  Kdlftb^?  that 


it  is  calculated  not  so  much  to  foster  promss 
as  to  annihilate  it  altogether.    On  the  last  night  of 
our  meeting,  and  in  the  discussion  of  Mr.  Babing- 
ton's  paper,  the  subject  was  broached  by  one  of 
the  speiers,  I  can,  therefore,  hardly  consider  it 
out  of  place  to  resume  a  consideration  of  it  here. 
During  my  time  out  there,  the  Old  Kalabar  river 
was  the  head-quarters  of  the  "  trust  system,"  as  it 
was  called.    I  shall  enable  you  to  form  your  own 
judgment  of  it  by  a  few  facts.    In  the  year  1856, 
when  I  was  collecting  materials  for  my  report  to 
the  Foreign-office  about  the  trade  of  the  Bight  of 
Biafra,  I  found  that  the  Old  Kalabar  river,  with  a 
produce  rarely  exceeding  three  thousand  tona  or 
palm-oil  in  a  year,  had  then  shipping  in  the  isver 
equal  to  a  ten  thousand  tonnage  (registered)*  Th^  , 
having  as  much  accommodation  of  vessels  as  ^oul4 
bring  home  the  markets  of  four  years.    Owing  to  . 
the  frequent  official  visits  I  had  to  make  tottwt  river, 
and  the  impossibility  of  settling  the  disputes  tiiat 
were  daily  occurring  between  the  native  traders 
and  the  British  supercargoes,  and  the  suporcwrgoes 
with  one  another,  I  felt  it  my  duty  to  lay  before 
the  late  Lord  Clarendon,  who  waff  at  the  tmie 
Secretaiy  of  State  for  Foreign  Alfeirs,  a  repre- 
sentation  of  the  injuries  which  the  trust  system, 
unregulated  by  any  cycle  of  certainty,  was  domg 
to  commercial  morality ;  of  the  losses  in  wear  and 
tear  of  ships,  wages  of  seamen,  insurance  expenses, 
and  so  forth,  it  was  entailing  on  British  merchan^ ; 
and  of  the  evil  influence  it  was  engrafting?  on  the 
■ative  traders,  who  saw  supercargoes  seizmg,  and 
often  with  armed  force,  punoheonaof  palm-oil  that 
were  being  brought  to  other  ships  than  the^^  own. 
Moreover,  nativechiefs  were  occasionally  kedkin  con- 
finement on  board  of  these  ships,  not  alwaysfor  their- 
own  debts,  but  oecasionally  for  debts  due  oy  othew 
This  last  mentioned  obligation  arises  from  the  fact 
that,  according  to  Egbo  law,  responsibilitjr  for  debts 
is  not  a  particular,  but  an  universal  liability  on 
the  district  to  which  a  debtor  belongs.    As,  for  es^ 
ample,  if  a  debt  be  due  to  me  by  any  mam.  in  m 
neighbouring  town,  I  have  a  liberty;  which  by  a- 
certain  kind  of  palm-oil — in  plain  worddf  a  b'r9)e* 
— I  get  from  Egbo,  to  distoess  the  gooda*  or  cap- 
ture the  person  of  any  other  man  in  the  same 
place,   and  keep  him  imprisoned  till  his  neigh- 
bour's   debts    be   paid.     Of   course   such  a  cap- 
ture must  be  effected  by  stratagem,  but  once  I 
have  the  party  in  my  power,  possession  gives  me 
all  points  of  the  law ;    and  if  he  be  a  fellow  of 
worth  I  cotdd  keep  him  till  every  debt  due  by  his 
townsmen  is  paid.     When  he  is  liberated  he  pro- 
ceeds by  similar  action  to  recoup  himself.    Lord 
Clarendon    commimicated    on     the     matter    of 
my  despatches  with  the  Lords  Commissioners  'Of 
Privy  Council  for  Trade,  who  instructed  tiie  late 
Sir  J.  Emerson  Tennant  to  write  to  the  Secretary 
of  the  Association  of  Merchants  trading  to  the  ' 
West  Coast  of  Africa  from  Liverpool.    Thiat  letter 
being  as  applicable  to  the  principle  on  whidh  future 
trade  operations  may  be  most  safely  carried  on,  as 
it  was  when  written   eighteen  years  ago,  with 
your  x>ermi8sion  I  shall  read  it  for  you.* 

OiBee  of  Commlttae  of  Prlry  Coondl  for  Tndt. 
Whitehall,  Mfty  28tb,  1867. 

SiB,^l  am  directed  by  the  Lordi  of  the  Committee  of  the 


•  Thif  letter  hM  been  pabliabed  in  the  Mthor*!  Utt  work  on 
Afriqe,  **  Ten  Tears  Amongit  thv  ItbiopUne,**  inaed  by  Menn. 
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tiirf  Conorfl  idr  Tnd«to  IftTlM  (tiiiH«b  tb$  iMtr«Ma- 
tditjQff70iirAiiooiiiftk»)tlMMnwttstl«tSoBof  Uk»Bier- 
chMito  intaraitid  im  fbe  tnid«  of  tb»  Wert  CoMt  of  AfrioB  to 


IwtalM  them— Ivw 


the  state  of  tbiiigi  that  ezift  thov  at  tbo  prtaent 
and  to  the  danger  that,  if  the  trade  oarried  on  with  the 
iiatiTas  be  not  «peedlly  plided  oo  a  more  legitimate  and 
mmodet  iooUng,  tho  derwopment  of  the  reeoweea  of  that 
nglon,wUehle  noir  seriooelf  rettttfed,  may  bo  nUimatriy 
dMckal^  and  a  IseratiTe  eommeveew  soaoeptihU  of  ioAoite 
^teneieo,  may  erentnally  deoUne^  or  be  altogether  withdrawn 
ftom  BnrOpean  enterpriee. 

Complaints  are  reoelTed  by  her  Britannie  Majesty'i  Seere- 
fary  ox  State,  by  nearly  evo^  mail  from  the  Aftrioan  coaet, 
againet  Ihe  arbitrary  and  mjast  proceedings  of  the  British 
anpercargoes  towMo  the  natite  chiefs  and  tradera,  of 
▼iolenoe  to  their  persons,  and  the  forcible  detention  of  their 
goods ;  and  there  is  reason  to  apprehend  that,  mined  by  thMr 
ahare  in  theee  transactions,  or  disheerteoed  and  disgusted  by 
an  ocottpation  in  which  they  do  not  find  ultimate  adtasttagis, 
theee  natite  deders  are  oeoaatonally  driven  ' 
peaoefnl  and  indnstriom  pnrsnite,  aad  betal 
•gain  to  anardhy  and  the  sfsTe  trade. 

Without  ascribing  this  disoonragement  ii^olly  to  one 
oanse,  my  Lords  cannot  donbt  that  it  is  attributable  in  a  great 
degree  to  the  system  of  ezoeesiye  ersditiiyon  whieh  at  preasnt 
^«he  barter  with  the  AfHcea  middle  traders  is  mainly  carried 
on  by  the  r^preeentatiTee  of  British  booses  in  the  KdidMr, 
Kanmrooni,  and  other  rirnrs  of  Western  Africa. 

To  so  great  an  extent  is  this  acted  upon,  that  her  tfajesty's 
-  Consul  for  the  Bight  of  Biaf ra.  writing  to  the  Secretaiy  of 
bmt^t  ofi  ^  2l8t  of  February  last,  states  it  has  bsen  rspre- 
>  sentedtohim,tiiatatthatmomentfrom  ninetoeloTenthoownd 
tonf  of  jmhn-oU  were  die  by  the  native  traders  in  one  single 
riyer,  the  OM  Kdabar,  where  the  annual  produce  does  not 
exceed  one-third  the  quantity.  Thus,  in  a  single  district,  the 
entire  produce  of  three  prospectiTe  years  would  be  absorbed 
to  aischai^e  the  obligations  of  one. 

This  alone  is  a  serious  oonsidemtion  in  the  case  of  an  un* 
<olTilised  people,  unable  to  rseist  the  temptation  of  exoeeslTe 
credit  in  the  first  instance,  and  afterwards  impelled,  rather 
than  discharge  engagements  of  such  old  standing,  to  couTsrt 
their  aTaOable  goods  to  their  own  immediate  profit,  to  the 
Oinregai^  of  thew  creditonT  dalms. 

But  to  Oia  dMioneit  course  the  nalirea  feel  themselves 
impelled  by  another  eonaideration,  which,  however  indifen* 
sible  in  itself,  is  still  sufficient  in  their  eves  to  justify  evasion. 

The  prices  at  which  European  artieles  are  pressed  upon 
them  in  the  first  instance  are  unnecessarily  exorbitant,  in 
order  to  admit  of  a  profit  to  the  British  adventurer,  ^o  thus 
entrusts  his  property  to  a  native  about  to  set  off  to  the  in- 
terior in  eeareh  of  African  produce,  with  which,  after  a 
lajpae  of  one  or  two  yMrs,  he  may  or  may  hot  return  to 
discharge  his  debts.  The  only  security  of  which  the  super- 
•eargo  can  avaO  himself  in  such  dreumstanoes,  is  to  place  so 
high  a  nominal  value  on  the  goods  which  he  advanoee,  ss 
-may  protsot  his  employers  agaiDBt  partial  default,  and  cover 
not  only  the  risk  but  the  actual  ooet  of  shipping  long  de- 
tained in  the  rivers  to  await  the  returns  from  toe  speculative 
investments,  with  all  the  incidental  chargee  for  intereet  of 
^money,  insurance,  depredation,  commission,  wagee,  and  out- 
lay on  tho  crews.  It  is  not  to  be  wondered  at  that  the  native 
'  debtor,  aware  of  the  disadvantageous  terms  on  which  he  had 
originally  oontraoted  hie  engagements,  on  returning  to  the 
•coast,  and  bringing  with  bim  the  articles  ooUeoted  during 
his  long  circuit  in  the  interior,  should  hesitate  to  deliver 
Ihem  to  the  creditor,  and  should  yield  to  the  bait  of  better 
terms  ofliBred  by  a  rivid  Buropean  ajgent. 

Such  a  ayatan  of  oemparatively  niilifflited  credits,  by 
tempting  the  native  into  debt,  fosters  the  tsndsnoy  to  dis- 
honesty m  him :  whilst  the  supercargo,  for  the  assertion  of 
his  own  right,  finds  himself  in  a  condition  to  resort  to  force 
'  fatm  which  may  appear  oetensiblv  justifiable,  under 
is  apt  to  extend  itself  to  other  oases  in 


whidi  iusttea  is  leas  ooknrable^  and  the  systsm  dsgsnarates 
into  haMtnsl  tnmi  on  the  one  hand,  and  systeroaHo  violence 
on  the  other.  In  euoh  a  etruggle  it  must  be  obviona  that 
legitimate  trade  cannot  long  endure;  and  it  has  already 


ara  prebiaay  eneouraged  by  men  rendered  deeperate  1^  un- 
aueaewfcd  deaMnga  with  Earopeane,  who  hope  to  eseapa  in 
^Mteten;  and  that  such  indiriduals  eventually  betake 
to  a  life  of  turbulence  and  slavbg. 


Withaviev  to  apply  a^dbvDk  to  Urn 


gtotftb  d 


thJa  system*  it  baa  heui  presaed  on  akeSeoreniTof  Sn| 
for  Foreign  Aflairs,  that  it  wiU  be  expedient  to  brbig  bed 
the  eystem  of  trading  in  the  African  rivers  to  asooBdwin 
morelegltlmato  oanmtion,bt  calftng  the  attntkmof 
interertsd  te  the  pn>priety  of  gMsUy  contracting  the  I 
faoUitlsaof  credit  between  tKtr  supercargoes  and  the 
dealers.  Tha  Consnl  of  Biafm  snggaats,  wift  1SU$ 
that,  in  his  onMon.  the  best  plan  whnreby  the  msNh 
Liverpool  embarked  in  the  African  trade  can  estrioali 
selvee  fromthe  probabOfty  of  eerious  losses,  is  bylastr 
their  snpeirargDes  (and  rendoing  it  ineumbont  upanfim 
obey  theee  instmdions)  not  to  give  mere  Ihsa  a  «sti  _ 
amonntof  tmstyin  proportisntettw  yearly  pndnee  sol  ill 
amount  of  tonnage  in  the  riv^rs^  and  that  they  shsald  nM 
it  a  general  rule  that,  when  an  amount  of  oil  is  broagbttai 
ehlp  for  sale,  at  least  one-third  of  it  should  be  piseri  to  ill 
credit  of  the  old  account,  and  theremaittder  y^forinpm 
ondeUwry. 

Mr.  Hutchlneon  la  father  of 
oompetition  between  two  agento  of  one  ho«ss»  the 

^stem,  as  adopted  by  Heasrs.  Horafall,  in  Brass  sad  Ki 
smsroons,  and  Bonny,  would  be  by  far  the  best,  b 
common  senee  should  teaoh  that  a  single  vmsel  on 
would  be  mudi  moreprofitoble  investment  than  smdiiiff 
four  veeeels  in  charga  of  two  dii&rent  superosifoss,  if  iri 
no  other  reason  than  tha  saving  of  tha  expense  of  \ 
ance,  of  officers  and  aeamen's  wages,  andof  thsir«ra 
tear  of  the  ehipa."  Theee  recommendations,  emsaatiDg  M 
a  gentleman  of  Mr.  Hutchinson's  experience  and  opp(ff» 
tunitiea  ef  obeervatlon,  appear  to  my  Lords  eminently  vwtfej 
of  theattantion  of  tha  merohante  interested  in  the  AfriM^ 
trade,  and  thair  adimtion  would  probably  remove  one  boon 
to  which  the  evils  adverted  to  are  very  distinctly  to  bs  trasil 
I  have,  at  the  same  time,  been  inetructed  to  intimiti  tbit 
measmee  will  be  token  to  control  the  violent  eondaet  n 
frequency  exhibited  by  supercargoes  in  the  Afriosa  rivv^ 
that  additional  powers  will  be  ooofemd  fbr  the  purposS)  mi 
that  her  Mi^esty's  Government  will  rely  on  the  gnat  nv* 
cantile  housee  mterested  in  the  development  end  ptnuoot 
proeperitv  of  the  Afriosn  trade,  to  co-operate  with  th«a,  lal 
by  their  legitimate  authority  over  their  agents  to  theierinn 
to  put  an  and  to  those  praoHoee  which  have  hitherto  prdsdietd 
lawful  commerce,  and  hereafter,  if  not  cheotod.  Is  topo- 
doctive  of  still  more  eerious  eviL— I  am,  Jbo., 

(Signed)  J.  Bmbbsoit  TnnrixT. 

The  Seorttary  to  the  Association  of  Merchants 
TnMliag  to  tlit  West  of  Afiioa,  Uverpool. 

And  I  repeat  here  the  aummi^  of  what  I  said  to 
the  supercargoes  of  the  Old  Kalabar  imr,  in 
oonneotion  with  that  letter,  ''As  long  as  tbe 
system  of  unlimited  trust  continues  tobeloUoved, 
as  long  as  recourse  is  had  to  native  laws,  whflit 
the  merchants  in  the  trade  send  an  tfmouniof  i^ 
pinff-tonnage,  quadrupling  the  annual  aTsnge 
produce  of  the  district,  so  long  it  will  not  be  pos- 
sible to  make  commerce  in  that  iiTer  iriiat  hcwft 
trade  ought  to  be  everywhere." 

This  taking  prisoner  of  a  trader,  or  foniUy 
seising  his  paun-oil,  was  entitled  amoogit  ^ 
supercargoes  "oboroing"  the  man,  or  ''chop- 
ping" his  oil.  And  this  "  chopping  "  oamfi 
recognised  as  a  phase  of  tbe  Egbo  business^ 

Nearly  the  whole  of  the  tribes  of  4ke  WsstOoMt 
haveoTffanisations  of  secret  societies,  l£be  the  Bgbc 
of  Old  Ealabar.  Forwefind  tlieHikukaandBao- 
golo  of  Kameroons,  the  Mangansa  of  theAboli 
country,  up  the  Niger,  and  the  liumbo-Jombo 
fiddle-de-dee  practised  in  the  interior,  as  deserib^ 
by  Mungo  Park  and  2£ajor  Labtkg,  They  are  all 
ox  the  same  character — ^based  on  the  superstitiom 
faith  that  the  Ju-ju  man,  or  fetish  priest,  bai 
private  communication  with  the  smritaal  worid, 
more  eq>ecially  with  the  bad  spirits,  iriioss  in- 
fluence and  action  he  is  supposed  to  have  powir 
in  proourinff  fog  his  intentions.  These,  I  need 
scarcely  add,  are  invariably  used  to  kesp  the  titm 
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Itf  m  iubjectioti  to  tlie  masterthip  of  tliMr 

1  ieoond  ilivigion,  or  domestio  aljLTery^  e.m- 
A  wiile  tTingti^     All  the  women  ia  West 
— "  -'""'J*,  b©  they  motiiers,  wives,  dftii|rb- 
rt'ti  of  kingsf.    They  ure  not  only 
.  ^,^  „..id.  bat  are  (xnnpleteiy  at  tht*  morey 
'  own^erf,  be  tbeir  destiny  one  of  death  or 
ftoar*     It  hi  reeoptied  by  M'Queeii  that 
amou/'  who  sj-^  the  bono  and  Jiinow  of  onr 
I  m  well  as  workmen  on  the  const ^  **  never 
potiti  aaotbt^r."     Thift  may  probably  refer  to 
iMit  hftvini^  bad  au^'tbiiig  to  do  witn  the  ex- 
^  il*ve»»  but  that  they  cuUivate  it  in  their 
i  mlAtious  appears  probiible>  from  the  iwit 
I  chi<>f  outlay  of  their  earnings  dowii   the 
I  ik[|^t4  of  war  and  palm-oil  vessels  up  the 
idod  when  they  return  to  thdr  own 
wivea.     Tliey   buy    theiu 
of  tribes  that  art?  around  and 
the  Kru   dictrict«   of  Grand  Be«tros, 
Knd  the  country  bet^veeii   Libt^ria 
Mi^^t.     Tbdie  wives  work  for  them 
years,  chiefly  cultivating^  noe« 
And  A  £rtttiian  ia  cc^n^ered 
nt  if^entleiuan  wken  he  can  ceas^^ 
out  HM  a  sailor  or  woriunaJi,  and 
tiirty  wivtai^  at  hit  command.     Like 
bar  tvibwi«*  the  Krummi't  wives  become 
^  ni  faiA  bdr  at  bis  de&tb^  be  sueb  heir 
,  or  son- in-law »  for  there  i^  r*rely 
1^  m  the  beirsbip  nnle»e  with  such 
as  tbe  Kings  of  Dahomey  and 

lua  to  another  phaae  of  the  doniettie 

In  Uie  palni'Oil  rivi^rs  of  the  Bij:^bts  of 

IffdBiJiiraf  as  well  as  at  Lagos  (juid  I  believe 

^ftm  tbe  coast) «  ^cmtB  a  Bort  of  dr^moeratie 

this  institution «     For  instance,  a 

'  nroperty^  may  be  owner  of  another 

boys,  each  of  whom  may  be  owner 

hi^   tuni^     In  some  plaoes  the  line  of 

between  owner  and  slave  is  almost 

I  OnU    A  freeman  may  thuB  give  his  daugb- 

l«i£p  to  a  fnvourite  slave*  Thia  has  happened^ 

^  'aovl«dge,  in  Bonny >  BrasSt  or  Old  Kalabar, 

1  lorget  which.    And  if  tbe  latter  l>e  & 

"     '  m  eDndmsting^  bis  owner's  hnsineas  of 

'  and  tmllic/'  be  may  be  left  heir  to  the 

ktbudeiitbof  bis  master^  These  belon^^  j 

I  the  tstm  €d  tba  Kmzaan^  include  not  | 

mad  metber  of  the  dave  himself  | 

I  to  be  with  the  lot)»  but  even 

,   ^  W«U   a£   the  wives  and  children  [ 

'  *ti0  butstof . 

non  of  mnnj  wiveSr  coming  under  the ; 
(lolygitiny,  I  need   scarcely  say,  exista  i 
on  tbn  coast.    By  M.  du  CheiUu,  as 
'  hy  Coptftin  Burton,  it  ia  defined  to  l>e 
'*%pciliti«aL  tbau  %.  domestic  or  social  insti- 
Ine  latter  uiys  : — ^*  A  judicious  culture  of 
r  amongst  lavages  and 
t  wher»,  unlike  Europe^  a  man's  relations 
I  iu«?  his  only  friends,  besides  which 
» of  viv««  ministets  to  hie  pride  and  in- 
^  I  mii  pleasure/'*    Although  this  may 
.  itOl  so^  tcttaoning  never  ejiiers  aa 
'^  fin  "jmlkrfOBi*  oaltnre"  into  the  African 


of. 


of 
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mind.  He  steps  into  tbe  groove  of  X-k>1  y  gamy ,  as  his 
father  did  so  before  him,  and  because  it  frequently 
happens  that  his  chief  property  is  the  number  of 
wives  left  him  by  his  prfdecessor* 

It  IS  but  justice  to  record  that  in  part 
tropical  AMcu,  on  tbe  East  Coast,  Dr,  living 
stone  found  a  state  of  affairs  veiy  different  froi 
much  that  we  have  on  the  West  Coostil 
Amongsft  one  tribe,  he  tells  ns  it  ifi  the  custouiiJ 
when  a  man  marries  a  woman  of  a  tioigbbowng: 
village,  that  be  should  go  t^  her  bouse  to  live 
with  his  wife,  and  that  the  chief  ot^eupatioti  of 
bis  subsequent  matrimonial  obH^Uon  is  to  ctirry 
home  firewood  for  his  mother-in-law.  In  another 
district  tbe  Doe  tor  found  a  rule  of  dvO  juriadiotion, 
wbtcb  you  wOl  allow  to  be  rather  pecnliar  to» 
African  sodei^.  There*  whenever  a  womacu 
aaeaulted  ber  husband,  as,  unforttmately,  BcmMB— 
iiiaeB  occurred,  she  was  broug-bt  to  the  palaver- 
house  in  the  market-phieo  to  bo  tried,  and  if  found 
guilty,  her  senteneo  decreed  as  punishment  ih&t 
she  should  carry  her  husband  home  on  ber  bftck^ 
This,  however,  by  the  peculiar  logic  of  ber  sex, 
became  converted  into  a  triumph,  for  as  she  went 
altmgf  women's  head^  were  thrust  out  at  the  difTcrent 
doors  by  which  she  passed,  and  joining  their  voice s- 
to  those  in  the  profession,  thore  was  a  eontiiiuoua* 
and  umversal  cry  of  '*  Give  it  to  bim  again  T  Give- 
it  to  him  Again  f  '*  It  is  quite  app^irent  that  if 
there  be  any  domestic  slavery  amongst  the  tribea 
of  whom  these  two  cUaraGteriatios  sre  recorded » 
it  must  lie  the  reverse  of  what  we  find  on  the  West 
Coafit. 

A  curious  feature  of  th©  "barter  and  traffic" 
system  is  the  fact  that  in  many  parts  of  Africa 
tbe  children  of  slaves,  or  even  tlu?  children  of 
chiefs  and  kings  wlio  miiy  have;  beim  killed  inwar, 
a^e  used  as  representative  currency ;  that  m  to  say^, 
are  sent  to  the  markets  to  be  exchanged  for  s&It^ 
palm-oil,  ivory,  and  sometimes  sold  to  native 
traders  for  goods  brought  out  by  English  traders. 

When  I  was  up  the  river  Niger,  in  l^M,  there 
came  on  board  the  steam- ship  Pleiad  one  morning, . 
whilst  we  were  alongside  the  bank  at  Ossanmveej. 
two  women  who  wanted  to  sell  their  cbildreu.  One 
had  a  little  boy^  about  six  years  apparently,  and  & 
girl,  a  year  or  two  older.  The  other  owned  a  boy 
that  seemed  about  t'On  years  of  age,  Thoy  offered 
to  dispose  of  them  for  a  bottle  of  gin  each.  They 
pronounced  tbe  name  of  it  as  nearer  to  **cbin 
than  we  say  it :  but  they  pointed  to  a  bottle,  imd 
made  the  motion  of  tipinng  offt  which  could  not  be 
mistaken*  Ossamaree  i^  little  over  fifty  mflea 
interior  to  the  palm-oil  depots  of  Britiih  an^ 
American  ibipi  at  Brass ;  and  I  hope  you  will  agi^eo 
with  me  it  would  be  better  that  British  enter- 
prise never  went  to  the  Coast  of  Africa,  if  it  do 
not  oease  to  bring  with  it  this  doubtful  proof  of  our 
civilisaticn.  For  1  muat  record  my  own  opinion 
emphatically,  that  neither  the  eivihsiiig  tracier  nor 
the  misaionary  ever  can  prosper  in  their  labours 
where  tbey  are  pt^ceded  by  the  gin  bottle  and  the 
rum  puncheon.  Hert^  for  a  moment  I  cannot  avoid 
reverting  to  the  discussion  at  our  last  meeting, 
when  it  was  advanced  as  a  justification  for  our  sell- 
ing powder  and  mm  ttJ  tbe  natives,  that  if  British 
merchants  won^t  do  it,  other  nations,  as  tbe  Freneb 
and  Germans,  wilL  It  was  also,  t^  tbe  best  of  my 
reoollection,  stated  that,  whilst  European  govern- 
ments ore  preparing  to  rweep  the  acas  witn  tbeir 


316 


J01JRNA.L  OF  THE  SOCIETY  OF  ARTS,  Fkbruabt  26,  1875. 


iron-cladsy  and  the  science  of  the  age  is  inventing 
the  quickest  mode  of  destroying  hosts  in  battle 
anray,  we  should  not  deprive  the  Africans  of  their 
war  materials.  I  believe  both  of  these  arguments 
to  be  based  on  groundless  fallacies.  If  the  thing 
l)e  wrong,  its  being  done  by  another  does  not  con- 
.  stitute  its  right  for  us ;  and  to  compare  the  African's 
idea  of  fire-arms  to  those  of  modem  Europe  is  like 
putting  a  babv  on  the  same  parallel  with  a  man. 
As  in  everything  rdating  to  moral  influences, 
moral  reasoning,  or  moral  intelligence,  the  native 
.  African  has  not  yet  emerged  from  the  state  of  child- 
iiood. 

Up  the  Nimbe  country,  of  which  this  same 
Brass  is  the  capital,  there  are  two  defined  classes 
of  domestic  slaves,  the  Egbo-bos,  or  Nigger-niggers, 
who  are  employed  as  pull-a-boys  in  canoes,  as 
well  as  to  ao  the  most  menial  work;  and  the 
Winna-bos,  who  are  of  a  higher  ^rade,  ranking 
as  adopted  children,  and  having  hberty,  as  soon 
as  they  possess  the  means,  to  pimihace  their  own 
freedom. 

Of  the  Egbo  and  Yoruba  tribes  of  Ab- 
beokutu,  several  himdreds  of  slaves  have  pur- 
chased emancipation  by  their  labour.  These 
constitute  the  dass  of  people  by  whom  the  future 
commercial  success  and  consequent  civilisation 
of  Africa  will  be  achieved.  Look  at  the  prosperity 
of  Angola,  where  we  find,  according  to  Dr. 
Livingstone,  a  population  of  600,000  sotds,  and 
only  nve  to  seven  per  cent,  are  slaves.. 

Amongst  the  trioes  of  our  Colonial  possessions 
in  the  Gambia,  Sierra  Leone,  Cape  Coast,  Akra, 
and  La|;o6,  we  have  similar  superstitions,  social 
barbarities,  and  domestic  slavery  as  are  foimd  up  the 
palm-oil  rivers.  In  the  former  they  are,  to  a  great 
extent,  kept  down  by  the  British  authorities.  But 
at  Dinkera,  Akim,  Akropong,  and  Abokoby, 
all  within  the  protectorate  of  the  Gold  Coast,  I 
know  that  they  have  their  fetishes,  their  ordeals, 
and  ceremonies  of  driving  .the  devil  out  of  town 
almost  exactly  as  they  have  it  amongst  tiiie  Efik 
tribe  at  Old  Kalabar.  In  the  last-named  place 
this  exptdsion  of  the  evil  one  is  a  biennial  cus- 
tom, to  purify  a  town  from  all  devils  and  bad 
spirits,  who,  in  the  opinion  of  the  Egbo  authori- 
ties, have  taken  up  their  abode  since  &e  last  cere- 
monial. At  a  certain  time  a  number  of  figures,  of 
the  Guy  Fawkes  style  of  build,  are  placed  at  dif- 
ferent comers  of  streets  or  appointed  places.  These 
are  entitled  *'Nabikems."  During  the  three  weeks 
or  a  month  that  these  effigies  are  supposed  to  be 
receiving  the  bad  spirits  into  their  substance,  all 
trade  and  business  is  sacrificed  to  the  continuous 
orgies  with  which  the  evil  ones  are  adjured  to  take  up 
their  abode  in  the  crude  attempts  at  moulds  of 
living  things.  For  these  are  fashioned  to  represent 
not  only  men,  but  tigers,  crocodiles,  goats,  birds, 
and  so  forth,  as  the  particular  fetish  of  a  family 
dictates.  Till  the  climax  of  their  being  all  on  a 
certain  evening  prescribed  by  Egbo  order,  huddled 
off  and  pitched  into  the  river,  amidst  a  yelling,  beat- 
ing of  drums,  firing  of  guns,  rinnng  of  the  Egbo 
bell,  and  creating  a  diunour  sufficient,  no  doubt, 
to  drive  any  devil  not  only  out  of  the  town,  but 
out  of  his  wits.  This  is  prolonged  further  than 
the  old  orthodox  ghost  time  of  midnight,  "  when 
churchyards  yawn  and  graves  give  up  their  dead," 
nntil  broad  daylight.  And  as  no  small  part  of  the 

•relnes  are  on  the  Bacchanalian  sid^,  to  thwn 


succeed  rows,  fights,  and  quarrels,  often  extending 
over  a  week,  in  the  Palaver  House.  The  injury 
done  to  trade  matters  by  this  state  of  things  is 
inconceivable. 

The  superstitions  of  the  **  Crabbah,"  or 
"Ocrah,"  still  exists  on  the  Gold  Coast  By 
the  "Ocrah,*'  or  "Crabbah,"  is  meant  that  a 
custom  is  observed  amongst  the  natives  of  poeitiao 
and  wealth  to  purchase  a  young  slave  of  their  own 
sex,  or  sometimes  to  select  one  from  amongst  those 
previously  in  the  house,  and  to  bestow  on  him  at 
her  the  title  of  *  *  Crabbah,"  or  *  *  Ocrah,"  the  min- 
ing of  which  is,  l^at  the  slave  thus  named  is  to  be 
looked  upon  as  the  soul,  spiiit,  or  AUer  et  ego  of 
the  master  or  noistress.  These  favoured  persona 
wear  a  chain  of  gold,  or  white  beads,  roimd  the 
neck,  to  which  is  attached  a  large  medalHon  of 
gold  to  denote  their  rank.  They  are  treated  with 
great  indulgence  so  long  as  they  behave  welL  In 
Ashantee,  from  which,  I  believe,  the  ooBtom 
originally  came,  the  ocrahs  of  the  king  and  great 
men  were  slaughtered  on  the  deaths  of  their 
owners,  as  it  was  intended  they  should  accompany 
them  into  the  next  world. 

When  I  was  leaving  Africa,  nearly  sixteen  years 
ago,  domestic  slavery  prevailed  everywhere  on  the 
Gold  Coast.    From  Cape  Coast  Mr.  Bannerman 
wrote,  to  my  inquiries  about  the  subject,  that  it 
was  not  easy  to  convey  to  the  mind  of  a  stranger 
precise    notions    of   this  institution  as  it  existi 
amongst  them,  nor  to  give  clear  ideas  of  the  tie 
existing  between  master  and  slave.  At  Cape  Com* 
there  are  hundreds  of  families  in  which  it  is  qnite 
impossible  for  even  the  members  to  discriininate 
who  amongst  them  are  slaves  and  who  are  free. 
Thirty  or  forty  years*  communion  from  inter- 
marriages obliterate  the  distinction.    A  man  may 
be  a  slave  to  his  own  son.    For  example,  I  buy  a 
slave,  and  marry  to  him  my  niece.     [The  line  of 
succession  at  Cape  Coast  is  usually,  but  not  in- 
variably, from  imde  to  nephew  or  niece.]    If  they 
have  a  son,  the  child  on  my  death  becomes  pos- 
sessed of  my  -pToperty,  and  his  own  father  is  one 
of  his  slaves.    But  "  slave  "  is  not  the  proper  term 
for  this  dass  of  persons,  for  in  very  truth  they  are 
in  general  nothing  less  than  members  of  the  family, 
who  have  become  part  of  it  by  purchase  instead  of 
by  birth.  About  forty  years  ago,  when  the  Ashantee 
invasion  of  that  period  had  upset  the  wholecountry, 
thousands  of  families  were  broken  up,  and  people 
were  sold  right  and  left  around  the  Gold  Coiet 
At  the  time  of  which  I  speak  natives  of  the  coast 
were  not  accustomed  to  be  sold.    The  slaves  were 
brought  down  from  the  far  interior.    They  were 
of  all  ages.    Purchasers  preferred  buying  them  at 
the  ages  of  between  ten  and  twenty,  for  then  th^ 
could  be  trained  up.    Arrived  at  the  sea  side,  as 
Elmina,  Cape  Coast,  Accra,  and  Christianbmgi 
these  slaves  fetched  from  thirty  to  f or^  dollar*  s 
piece.   They  were  all  marked  in  a  peculiar  manner 

on  the  face. 

The  system  of  pawning  is  infinitely  mors  compli- 
cated than  that  of  domestic  slavery.  If  ft  persoi^ 
be  pawned  to  another,  an  amount  of  fifty  per  oen^ 
interest  must  be  paid  to  the  human  pawnbroker 
before  the  former  can  be  redeemed.  Children  bom 
whilst  the  mother  is  in  pawn  need  to  he  redeemed 
at  four  and  a  half  dollars,  or  nearly  a  ponnd  each. 
If  any  one  in  pawn  should  die,  his  or  her  reUtivc« 
could  not  take  the  dead  body  for  the  Fuxpo*^  of 


I  tbi!7  tmd  pud  redamptiaii  moiiej.  To 
iee  WBB  soQie times  lu^fde  by  allow- 
r  bmtkd  the  body  to  b©  a©cmity  for 

Interbf  to  I^i^s  tho  p&wnixij^  system  ia  likewise 


oanstoiitly  addressing  «ac2i  oth^  aa  fatliei'.&Qdiciii. 

The  master  usually  providtjs  a  wife  or  husband  for 
hia  slaTef  frequently  J  if  it  be  ft  femalit),  taking  her 
to  wif o  for  himsaif ,  or  giviag  her  to  hia  sou.  Xndoi^d, 
the  rolationa  of  iiwiater  and  jilave  are  her©  ao  mueb 


Mr.  Mftuu,  Church  Mis-  ,  ou  the  patriarchal  footlag  that  we  is^ad  of  in  tiie 
ruba  country,  informed    Old  Testament,  aa  in  eoncutrence  mnth  many  other 
;a  of  pawning  the  body  |  facts  to  convince  me  that  the  syateuii  are  derived 
from  a  oommon  origin* 

<*Aiid  I  ha.v&  mora  tb&Ti  cmc«,"  h«  c<mtluTia»t  ^'oTtiit^ 
myabli  of  the  pi-arutoiui  of  the  MoB&ic  oude  iOi  d^cidmg  be- 
tween lufuter  Acd  fllav«t  fiuoliag  my  Authority  with  n  «huTt 
*c<»iiut  of  itA  ori^Q,  The**  deciiiooji,  as  far  aa  I  could 
jiijdf^,  hiivfli  beeo  «U  the  more  respectful]  y  aod  cheerfiillj 
ubeyadp  f rutti  b^iuf  f ouiid  to  be  bft««id  ua  macient  iiUthofity^ 
mad  a  ooda  of  Uws  with  whioh  th«ir  awn  a  ideiUlidiL" 


fain  t^t  r 

fa  Ifif^  jpr«<vailiii^,   to   the  disadmnUge  of 

fflcnlitr  bilii'?irv.  liuJ  the  peace  of  families.    It 

family  to  put  his  relatives, 

I  uiH  he  is»  into  the  hivnile  of 

||M|irs<    E»  e^T^d  little  for  the  pawned  relative, 

priif  jcarcdy  bt*tt*/r  than  a  slave,  and  8f|mm- 

■B(!  tii^  mmiey  thus  obtained  in  idlenet^a,  in  buy- 

hr  #14itioiittl   wLV4*s,    and  in  expensive   funeral 

-    hut,  in  the  words  of  the  leading  journal,* 

"rtjjy  rijii-  aide  ivf  a  istory.*' 


18(30    had 

^Liiij'n.    yti    jiTirt  titng  quite   op- 

'  th(?  Rev*  Mr*  Manu.     I  believe 

"^ity  of  eentitnent  may  Imvo 

if  the  system  which  prevails 

+  .,......    .. ^.-atry  being  different  to  that 

Oold  Coast.  Wrtither  did  the  judge 
d  the  Supp1i^tiic?ntary  Slave  Trade  Sup- 
Act  (*}  and  7  Victoria^  oap.  9S),  which 
iimfl  tm  the  same  footing  A8  slaves »  so  far 
'  L  ffaM^cta  ajae  coiioeni«d.  Of  the  Act  in 
I  he  oDa«TTedt  '■ — 

csiDt,  ulthough  well  inteDdedi  I  coniider  to  be 

tturih  to  be  regretted,  far  it  destroy Rd,  an  it 

^Amoilpowecfiil  mcttot  of  the  gradUEil  Abolition 

^      I  oonutiieSt  ttad  of  intitKluciii^  in  ita  »itmd 

nfili  far  Uh^iir.     In  prtnciplof  pawniti^, 

t«i  tt  ia  ooutmonlyi  C14Q  be  detined  Dothiaf? 

jfoifw  imteod  of  beinK  pii(>  on  the  fchotiag:  u£ 

I  lEuute  unlit vful  for  Britifth  auhjacti  to  deftl 

1  r^tilAtod  M>  as  tortinder  the  tcrmaof  the  oon- 

lmtfbtbaT«b6«aihe  means,  I  ibmk.of  gnda- 

l  ckrery  mltogeiher,  inatmuch  oa  Che  regular 

,_  3Uth  omtficta   would  render  piiwiii   mt>w 

t  ab«olute  i^avea  t^)  peraona  living  undar  BriCiih 

^^  «liifc«  »blk  QtQ  the  on{>  handi  it  checka  and  raitiAina  tho 
OM^p  m^  0a  the  other  hand,  eolorod  obedience  bj  the 

.  IbadifbF^ce  of  opinion  between  the  Bev.  Mr* 
*  T  tb«  judge  arisefi  from  the  fact  that  cacJi 

{oandu  his  arguments  on  limited,  and 
nxne^tis,  deductions.    The  judge  sup- 
lina|mty  of  persons  pawned  to  put  them- 
t  llun  condition  of  their  own  free  will,  or 
BjTp^'  OB  he  Bays ;  wheteas  the  clergyman 
twaly  of  the  pawns  put  in  by  their  owners, 
,  by  tbe  wvaxu  raised  upon  themt  to  the 
( md  vysrn  of  these  masters.    TMb  is  but 
Ireaamiing  on  each  aide;  yet  the  subject  of 
iluvrrv,  being,  as  it  ia,  *'a  natural inatitu- 
;ut  of  the  wants  and  oircumstances 
U  to  be  considered  in  the  moat 
1  if  view.     The  experiences  of 
:iak*d  aeem  to  me  to  be  based 
f  frjuuU  w  .  tor  he  tells  us  of  domestic 

iwk)  att  y  looked  upon  and  con- 

Iftaabers  oi  th-j  family,  more  particularly 
I  *«■  Wtb  districts,  working  side  by  aide 
■r  from  the  eome  dish,  and 


.Ary  tJlh  luit, 


Far  be  it  from  me  to  advocate  in  any  way  a 
compromise  with  slavery.  But  I  shall  mk  yon  to 
.  *  *  *  ^1  consider  if  we  desire  practically  to  keep  up  trading 
St  ot  principal  ^.^^ij^^^^^^s  mth  Africa —practically  to  foster  iU  com- 
meroial  pnjflpeiity — practically  to  assist  in  rooting 
c»ut  slavery,  so  as  to  enable  the  bondsmen  of  the 
present  age  to  be,  as  I  believe  they  will  be,  the 
chief  workers  in  the  development  of  their  country *s 
resources':'  Because^  if  so,  telling  the  kings  and 
chiefs—**  You  must  give  up  slavery :  yon  mnat 
abolish  pawning,  and  at  once,"  is  not  the  way  to 
do  the 30  things.  They  will  retort,  as  *^ey  have 
alrtiady  donci  by  saying^'*  By  this  pewimptory 
action  you  make  slaves  of  us,  the  owners  of  fifaves, 
servants,  and  persons  pawned,  on  whom  we  have 
tp*^t  large  sums  of  money.  And  giving  us  no 
time  for  consideration,  you  substitute  the  slavery 
of  tho  de|)endents  by  the  slavery  of  the  owners/' 

Discussing  this  important  point  on  the  simploij 
grounds  of  praoti<^l  expediency,  the  matter  w 
thus  truly  «et  forth*  in  a  London  pajjer  last  week: 
^'^  In  Afritsa  and  the  East,  slaved,  though  they 
may  be  sometimes  exposed  to  cruel  treatment,  ; 
by  custom,  and  in  accordance  with  the  feelings  * 
both  parties,  members  of  the  family  of  the  master  J 
There  iB  no  more  doubt  of  this  than  of  the  ide&| 
that  **  the  purchase  of  a  slave,  except  where  it 
part  of  a  rtigular  trade,  generally  resemblefi  tlje 
hiring  of  a  servant."  It  is  equally  true  that  in 
reference  to  the  pawning  eystean,  **  the  practice  of 
treating  the  persons  of  debtors  as  securities  for 
their  Habilitieii,  hai  been  «ug|*ested  by  eonvenidicet 
European  morality  ie  better  than  African;  but 
when  the  suj^erior  race  suddenly  regulates,  in 
accordance  with  its  own  doctrines,  relations  which 
had  grown  up  in  a  dtflFt^ent  statf.'  of  soeiety,  it  is 
almost  certain  that  great  hardeliips  must  be  in- 
flicted,'' 

Nil  doubt  of  it*  And  this  is  where  the  great 
mistake  lies  with  ref  erenoe  to  the  general  idea  of 
slavery  in  Africa.  That  humanitarians  look  upon 
everything  bearing  that  odious  and  deftestablo 
name^-even  in  the  most  intimate  domestic  relations 
between  **  members  of  the  same  family  " — as  being 
the  counterpart  of  the  middle  passage  hoiTOip,  snd 
of  the?  Lloodhound  hunting  a«  it  used  to  be  in  tfce 
Southern  States  of  the  Atueriean  Union.  "Whilst 
from  there  being  so  broad  a  difl'erenoe  between  the 
two  conditions,  the  African  chief  or  slave  easiKit 
understand  iiny  reform  that  wHl  so  bre^k  up  their 
relations  so  long  established* 

The  domettac  slavery  im  it  exists  can  therefor© 
only  be  rooted  out  by  introducing  customs  that 


y  la  Wiittoni  Arjri»i 


\,%tm  l^tV, 
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wfll  be  incompatible  with  it — the  eustoms  generated 
by  trade,  cciinmerce,  and  industry* 

MoTQ  than  a  quarter  of  a  oentuiy  ago,  in  1648, 
the  then  King  of  Dahomey  asked  1^*  CniikBhanki 
in  Mb  mission  to  that  country,  **  CJan  I,  by  aigning 
thiB  treaty,  ohange  the  sentiments  of  a  whole 
p^iple  ?  It  oonld  not  be.  A  long  series  of  years 
was  nficessary  to  bring  about  auch  a  changt?,  I 
niygcli  and  my  people  must  be  made  to  feel  the 
advantages  of  another  traffic,  in  an  increase  of 
riches,  and  of  the  necessaries  and  luxuries  of  life, 
before  they  could  be  wejuiod  from  this  trade.  The 
eicpenses  of  tlie  English  Government  arc  groat. 
"Would  it  suddenly  give  up  the  primcipai  source  of 
its  revalue  without  ,'50nie  equivalent  provision  for 
defraying  its  expenses  Y  He  could  not  believe  bo. 
Ko  more  could  he  reduce  himself  to  beggary/* 

Although  this  referred  to  the  foreign  slave  ex- 
ports ^  totiikm  verbis^  like  argumonta,  on  the  very 
ordinary  grounds  of  economy  and  practicability, 
are  to-day  used  by  the  GoldCoaat  kings  and  chiefs, 
I  have  also,  therefore,  to  add  my  conviction  of 
the  existiiig  relation  between  master  and  bonds - 
imm,  aa  well  aa  the  system  of  pawningi  btjiug 
deserving  of  the  most  serioua  consideration, 
becauiej  standing  as  they  do  in  the  way  of  pro* 
gress  for  legitimate  commerce^ 

Many  people  in  Europe,  who  imagine  Africa  to  be 
a  land  of  gold  and  pahn  trees,  of  lions,  elephants, 
and  ajebra*,  even  those  1««9  poetic,  and  more 
practical  folk,  who  look  to  the  growing  develop- 
ments of  that  country's  resources  in  ivory,  palm- 
oil,  ground  nuts*  jmd  a  long  catalogue  of  tropical 
produatfl,  would  scarcely  believe  that  up  to  a  j^r 
ago,  as  I  know  to  be  a  fact — and  even  to  this  day,  as 
I  firmly  believe — human  sacrifices  and  cannibalism 
are  carried  on  in  parts  of  Weatem  Africa  where 
British  comnierce  has  been  progreeamg  since  long 
before  the  abolition  of  the  export  slave  trade  by 
Act  of  Parhamcnt  in  1819. 

I  have  not  mentioned  these  facts  of  ju-jus, 
fetiahes,  human  sacrifices,  and  cannibahsm  for  the 
purpose  of  casting  reproach  or  obloquy  on  the 
AMcans  of  Uie  present  time.  Indeed  it  would  ill 
become  me  to  do  that,  knowing  the  Lack  of  cdttca- 
tion,  which  is  an  iut^vi table  results  of  their  position 
in  the  social  scale  ;  and  kjiowing — as  1  am  sorry 
to  confess,  I  do  Hkeivise— -of  what  I  read  in  the 
daily  papers  about  the  things  which  are  done  with 
the  clogs  down  Lancashire  way,  and  with  the 
poker  even  in  our  great  district  of  London, 

But  as  healthy  commerce  cannot  co-exist  with 
sift  very  of  any  kind,  and  as  this  latter  may  be  aaid 
to  be  identitied  with  the  superstitions  and  innumer- 
able barbarities  of  the  native  African,  we  must  try 
to  subsiatnte  extension  of  trade  and  profitable  em- 
ployment into  the  country,  whilst  it  should  be 
remembered  that  what  is  api>Ucable  to  the  East 
Coast  is  not  adapt^tble  to  the  West,  I  believe  the 
rescuing  of  Africa  from  the  Laocoon  of  ignorance 
and  superstition  shall  be  effected  by  the  liberation 
of  her  slaves.  But  I  do  not  believe  this  can  be 
done  by  a  treaty,  however  stringent.  It  must  be 
effected  by  helping  the  slaves  to  emancipate  them- 
selves through  industry  and  commerce,  as  has  been 
done— test©  Dr»  Livingstone,  at  Angola — as  has 
been  done,  teate  Eev,  Mr,  Crowther,  in  the  Toruba 
country,  interior  to  Lagos — and,  as  1  know,  is 
being  done  every  day  amongst  the  palm  oil  rivers 
of  the  Bight  of  Biafra. 


Seventeen  years  ago  I  wrote  in  my  **1 
of  Western  Africa;"* — **Theaocm  ani 
slavery  being    a  growth  of    coituriei 
eradicated  in  a  day,  either  by  Act  of  PitSl 
or  treaty,  or  by  any  single  plaUf  howlfV^^^  fis 
or  excellent.    As  mnoh  as  our  age  can  do  wiU  | 
clip  it*  "wings  and  extract  rb  elaws,  leariag  ' 
educated    spirit   of  emancipation,   that  mn^ 
racy  of  the  African  soQ,  to  effect  its  fmsl  j 
tlirow.      The  most  civilised  nations  of  wlii 
world's  hiittory  gives  us  record,  have  not 
to  manhood  in  a  single  epoch,      Heno 
helpless   as  she  is — for  in  human  pros 
but  an  infant — must  have  a  f<*fiteriu^ 
her  upwards,  and  show  her  people  how  1 
something  of  their  country  and  them  velvet, 
are  four  reasons  why  Great  Britain  shotild  1 
moat  in  this  work:  — 

1.  Because  of    the  Christiaa   characrtor 
Government  ar»d  its  people. 

2.  Because  it  owes  no  small  restitution  to  i 
for  having-  during  so  many  years  legitia 
slave  trade. 

Si  Because,  I  behcv^,  the  people  of  Africal 
in  ffhbo,  have  more  relianee  upon,  and 
in,  our  Government  and  people  than  tlicyl 
any  other, 

4,  Because  the  actual  existing  traffic  of  I 
and  imports  between    Great   Britain  and 
exceed    those    used   and   gained   by   any  < 
nation  in  the  worlds 

Commercial  operations   up   the   Niger* 
as  on  the  West  Coast  river s,  will  need,  fi 
time  to  come*  to  be  protected  by  the  mop 
of  a  man  of  war.      The   trade  wo  should  ; 
ought  to  lie  **  a  commorco  founded  on  a  i 
equity,  and  joined   mth   consciontio 
will  induce   the  native  African    to  beUetil 
is   a   reality  in  our  CInnstian  profosaions.'* 
whatever  organisation    it    iiuiy    assume. 
West  Coast  at  least,  it    needs    t^  b©  g8^ 
with   the   ideas   of   Bir   Bartle    Frere, 
necessary  to  let  the  natives  know  **  wbo  \ 
be  the   masters    there,  and  whoso    idcaai 
be  the  dominant  ones/'     Whilst   not 
mcnt,  but  in  practice,  we  should  help  1 
to  discover  tho   truth  of  that   axiom 
Burke,  the  illustrious  author  of  tho 
beautiful,  that    **  to   deal    not   in    the 
men  but  in  men  themselves  is  to  dovoiir  da 
instead  of  enjoying  the  fruit  of  hmnan  di] 


DISCtrSSION. 

Mr,  Swansy,  in  proposing  a  vote  of  thi^ 
Hutch insDOt  said  therci  were  some  points  da 
difTcred  from  him,  although  en  many  he 
papor  read  in  that  room  more  than  two 
Mr.  pope  HGnnesay,  he  said  he  hoped  to 
tradf}  carried  on  entirely  hy  Afncan  capii 
seutiment  wan  loudly  applauded,      H«  wai 
rather  surprised  td  hear  what  waA  said  by  Mi. 
son  the  other  evening  against  tha  systaid  of 
cause  the  whole  of  the  trade  had  h^mi  tlmtM 
carried  on  hy  that  means,  and  it  was  only  in  tliAl     . 
that  native  traders  coald  h«  encouraged  to  xUrelnf  m 
reeourc^  of  the  country.    Many  yea?  tiM 

commenced  trading  there,  it  was  alino^L  ^^^^ 

credit,  and  it  answered  pretty  well  on  mn  wunw,  ft 
natives  then  made  larger  purchases  tban  «m  o^Nl  U 


*  PubUftbod  bf  lI«Br«,  Lopfftuui  in  iiM,P«i<9)* 
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cm  now.  Mr.  Consul  Hatohinflon  had  no  doubt  spoken 
mm  with  respect  to  the  state  of  things  on  the  riyers, 
whm  fhn  creoit  r^stem  was  carried  to  a  greater  excess 
thin  on  the  Gold  Coast ;  and  it  was  certainly  a  great  evil 
to  rire  too  much  credit,  which  was  only  a  temptation  to 
dittonetty.  It  must  not  be  supposed  that  English  mer- 
cbinti  were  not  ready  to  buy  small  quantities  of  produce 
it  tnj  time,  but  they  could  not  always  haye  European 
feots  at  erery  little  place,  and  therefore  they  were 
obUg«d  to  depend,  in  a  great  measure,  on  natiye  traders. 
A 1^  deal  bad  been  said  on  the  subject  of  domestic 
iimj  and  the  proclamation  of  the  Governor  of  the 
OoldUoift,  by  which,  at  one  fell  swoop,  the  whole  social 
mtem  of  the  people  was  to  be  upset.  He  was 
gUd  to  find  the  view  taken  in  the  paper  was  rather  de- 
pncatory  of  too  sweeping  measures  being  taken  on  this 
difficolt  qaestion.  How  were  the  magistrates  to  distin- 
guish between  a  man's  wife  and  his  slave  ?  In  his  time 
then  WW  a  certain  recogmsed  form  of  marriage,  which 
oooiiiled  in  the  payment  of  a  sum  of  money,  so  that  the 
woaaa  wss  at  tl^  same  time  a  wife  and  a  slave.  How 
vmioch  oases  to  be  dealt  with  ?  With  regard  to  the 
itatement  that  had  been  made,  that  four  times  the  amount 
of  toonage  was  sent  out  which  was  required  to  bring 
booe  the  produce,  he  thought  there  must  be  some  mis- 
t»b,  because  it  was  both  contrary  to  ordinary  common 
■n»  ind  to  his  own  experience.  The  climate  had  been 
ipobn  nther  favourably  of,  he  was  afraid  too  much  so, 
for  be  did  not  think  the  malaria  of  that  part  of  the  world 
«u  It  all  understood  as  yet,  though,  no  doubt,  an  im- 
poTcawnt  had  been  effected  since  the  introduction  of 
fttnine,  and  many  lives  had  been  saved.  In  his  time, 
tbft&TOQrite  remedy  was  bleeding  and  cuppinp^,  and  he 
I  bvi  been  several  times  out  in  Uie  temples  with  an  old 
I  nsoc^  a  gourd  being  afterwards  applied  to  act  as  a  cup- 
'  |ias  glasL  It  had  been  said  that  the  Africans  were 
I  wren,  and  so  they  were,  but  their  infancy  had  lasted 
•  long  tme,  for  they  were  pictured  on  Egyptian  monu- 
>ati  of  exactly  the  same  t^pe  as  at  the  present  day,  and 
*Qe  npresented  in  inscriptions  a«  ignorant,  duU,  and 
itopid.  Iliis  showed,  he  believed,  the  impossibility  of 
*Itfn&g  hy  a  proclamation  a  social  system  which  had 
existed  for  thousands  of  years.  He  quite  agreed  that 
t^  itBpi  taken  by  the  GhDvemment  were  in  the  right 
"linctuoi^bat  they  must  not  be  carried  out  with  too  much 
pi^tatkm.  In  many  parts  the  name  applied  by  the 
*kTe  to  his  master  was  synonymous  with  father,  ana  the 
'^•tioQahip  which  existed  was  often  really  quite  of  a 
^mlj  character.  He  did  not  think  many  of  these 
^^(Beitic  slaves  would  avail  themselves  of  the  advantages 
<4  tbe  proclamation,  but  would  remain  with  their  masters 
^tbey  were  Idnd  to  them ;  but  in  the  meantime,  it  would 
^  ydl  to  consider  if  some  plan  could  be  adopted  for 
iitOi&ng  the  labour  of  the  slaves,  by  some  system  of 
^Wifeeship  or  otherwise,  before  perfect  freedom  was 
'^'to^  upon  them. 

ir  John  Glover  said  that  during  all  the  time  he  had 

^«^an  the  coast  of  Africa,  for  nine  and  a-half  years  of 

wbkh  be  was  administering  the  Government  of  Lagos, 

^^been  practically  working  out  the  question  of  the 

Btoaoiinon  of  the  slaves.    He  could  not  admit  of  any 

ypbiatry  being  introduced  with  regard  to  the  differences 

2^^  domestic  and  actual  slavery .    He  was  sure  the 

w  bad  strived,  and  he  said  so  when  on  the  coast,  when 

"•  tytem  of  slavery  which  had  been  in  force  up  to  a 

'^^  pttiod,  would  become  a  thing  of  the  past.    It  was 

qote  a  mistake  to  suppose  that  there  was  no  ill-treat- 

■ttt  of  domestic  slaves.    Slavery,  from  its  very  institu- 

*^  VIS  a  wrong,  and  neiUier  the  commerce  of  England 

^  the  prosperity  of  certain  merchants  connected  with 

^^^oart  of  Afiiica,  woidd»  he  was  sure,  be  allowed  to 

^^BBs  such  a  soil  to  remain  any  longer  on  the  British 

^  It  WIS  quite  a  mistake  to  suppose  that  the  slave 

Ty  aot  gratefully  accept  the  freedom  which  was 

^^|4d  Um ;  and  there  was  one  answer  to  be  given  to 

rV^I^TOe  opposed  to  the  sweeping  proclamation  which 

"'■■laMiaa,  viz.,  that  free  labour  wai  going  to  pro- 


duce fromhundreds,  nay,  almost  thousands  of  square  miles 
of  virgin  forest,  a  return  which  slave  owners  had  never 
been  able  to  obtain.  The  slave  only  laboured  to  provide 
the  means  of  subsistence  for  the  family  to  which  he  was 
attached,  but  when  he  knew  that  what  he  worked  for 
was  his  own,  the  results  would  be  far  different,  and  land 
as  yet  untouched  would  be  brought  into  cultivation. 

Surgaon-Ksjor  Bows,  G.K.O.,  said  he  had  had  occasion 
during  his  residence  of  13  years  on  the  coast,  to  pay  a 
good  dial  of  attention  to  the  question  of  slavery,  and  he 
was  quite  confident  Uiat  there  as  elsewhero  free  labour 
would  be  much  more  productive  than  that  of  slaves.  The 
negro  was  quite  willing  to  work  for  wages ;  he  worked 
hard,  and  worked  successfully,  and  he  believed  that  in 
the  end  the  commeroe  of  England  would  be  immensely 
benefited  by  the  change.  For  the  moment,  possibly, . 
some  little  disturbance  of  commeroial  rolations  might 
ensue,  because  such  a  change  could  hardly  be  expected 
to  take  place  without,  but  he  was  quite  suro  that  the 
emancipated  slaves  would  produce  much  moro  than  was 
now  available  for  commerce  on  the  Gold  Coast.  And 
probably  a  scheme  would  be  carried  out  which  would 
compensate  the  present  slaveholders,  by  giving  them 
some  interest  in  the  land  which  they  had  already  partly 
tilled  by  slave  labour,  and  which  would  recoup  them  ahy  loss 
they  might  appear  temporarily  to  suffer  by  being  deprived 
of  the  forced  labour  of  their  slaves.  Some  disturbance 
might  also  result  in  our  rolations  with  the  tribes  in  the 
interior,  because  it  was  scarcel;p^  likely  that  people  whose 
very  existence  was  bound  up  in  the  system  of  slavery, 
would  at  once  feel  very  friendly  towards  a  nation  which 
entiroly  disapproved  of  it ;  but  they  would  soon  find  it 
to  their  interest  to  be  friendly,  and  when  they  found  thero 
was  no  other  way  of  obtaining  certain  products  necessary 
to  their  existence,  but  by  carrying  them  through  the 
English  protectorate,  they  would  find  it  to  their  interost  to 
keep  on  good  terms  with  us.  All  this  was  matter  of  arrange- 
ment and  of  time.  The  proclamation  was  not  intended 
to  meet  every  emergency,  it  merely  established  a  general 
principle  wWch  would  have  to  be  carefully  marked  out 
in  detail,  and  he  had  no  doubt  of  the  rosult  being  highly 
satisfactory,  not  only  to  the  people  themselves,  but  to 
British  commerce  generally. 

Mr.  Swansy  explained  that  he  perfectly  agreed  with 
the  principle  of  the  proclamation,  and  with  the  neces- 
sity of  abolishing  uavery;  he  only  deprecated  too 
sudden  a  change  in  the  state  of  society.  His  ex- 
perience, however,  and  he  believed  that  of  everyone 
who  had  tried  to  cultivate  land  in  Western  Africa,  was 
that  it  was  impossible  to  obtain  steady  continuous 
labour.  As  he  had  stated  on  a  former  occasion,  some 
members  of  his  family,  who  had  attempted  to  establish 
a  coffee  plantation,  when  it  was  declared  that  the  pawn 
system  was  too  nearly  allied  to  that  of  slavery  to  be 
permitted,  had  been  obliged  to  abandon  it;  and,  in  fact, 
an  enumeration  of  the  articles  produced  thero^  would 
show  Uiat  nothing  was  obtained  which  required  the 
outlay  of  capital  or  labour  beforehand.  The  negro 
would  only  work  in  such  a  way  that  he  received  the 
produce  imm"ediately ;  but  if  any  means  could  be 
suggested  by  which  this  state  of  things  could  be  altered 
and  the  amount  of  produce  increased,  British  merohants 
certainly  would  not  be  interested  to  oppose  it.  One 
branch  of  trade  which  had  greatly  increased  within  the 
last  few  years  was  that  in  palm  kernels,  and  he  thought 
it  quite  possible  that  this  would  be  stimulated  by  the 
women  and  ohOdron,  whose  occupation  it  was  to  crack 
the  nuts  and  extract  the  kernels,  receiving  individually 
the  results  of  tiheir  labour. 

Br.  lUim  desired  to  draw  attention  to  one  practical 
point  arising  out  of  ^e  discussion,  viz.,  that  Uie  term 
domestio  slavery  was,  to  a  large  extent,  a  misnomer. 
His  acquaintance  with  Africa  was  confined  to  its  Eastern 
border,  over  a  larg^  portion  of  which  slavery  existed  in 
its  blackest  form,  and  was  one  of  the  greatest  corses.  In 
snd  axoimd  Hatal,  however,  it  wai  entirely  unknown^ 
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been  xattief  too  kMMelTtnned  domedtio  aimfymsfeed 
nniveiMUj.  Thcooi^lumt  (hat  fogion  the  woman  wece 
pqrchfliiftd,  being  genarally  ^otth  abont  ten  ooamipiece ; 
and  having  beeoi  pwohaaod  in  that  way,  the  woman 
beeame  the  abaaJnte  ptppeiiy  4>f  bar  hnabaad*  The  men 
aa  the^  greir  okl  and  wealthy,  pordhaaed  many  wives, 
and  theee  were  ke^  in  that  state  of  aabjection  which 
was  called  domestio  alayery.  But  there  was  one  im- 
portant fact  to  be  borne  in  mind.  Amongst  all  these 
tribes  it  was  the  custom,  that  when  a  woman  had  borne 
her  husband  three  female  children,  she  was  free,  if 
she  chose,  to  go  back  to  her  own  family,  because  the 
three  danghtm  were  considered  a  £ur  eqaivalent 
ior  the  oii^nnal  outlay.  But  oyer  the  whole  of  the  large 
distiict  witti  which  he  was  acquainted  he  had  ney^  once 
known  that  privilege  to  be  exercised,  and  Mr.  Shep- 
stone,  whose  experience  was  much  greater  than  his  own, 
had  never  known  an  instance  either ;  lowing  what  a 
wide  difference  existed  between  this  state  of  things  and 
that  which  was  properly  called  by  that  villainous  word 
slavery.  He  did  not  put  this  forward  as  a  recommenda- 
tion 01  the  system  of  buying  wives  and  keeping  them  in 
this  abject  condition ;  on  the  contrary,  he  considered  it 
a  great  evil ;  but  still  it  was  a  minor  evil,  engrained  in 
the  habits  of  the  people,  which  would  be  removed  only 
by  long  and  careful  rule  of  a  superior  kind ;  and  it  called 
far  veiy  different  treatment  to  the  other  and  grosser 
evil,  properly  designated  slavery.  The  only  way  in  which 
it  would  be  extinguiriied  would  be  by  the  gradual  intro- 
duction of  better  habits  of  life,  as  practised  by  more  civi- 
lised nations,  where  woman  rose  to  her  natural  dignity, 
and  wasnot  so  depressed  in  the  socialscale.  Inall  these 
eastern  tribes  he  had  found  the  women  presenting  the  fea- 
tures of  a  distinct  caste,  being  lower  in  organisation,  and 
inferior  in  physical  beauty  and  in  mental  power  to  the 
men,  whidi  he  had  no  doubt  was  due  to  their  degraded 
and  subservient  condition.  In  conclusion,  he  desired  to 
draw  attention  to  the  remarkable  iatot,  that  the  whole 
of  Central  Africa  was  peopled  bjr  barbarous  races, 
which,  contrary  to  the  general  experience  of  such  toibes, 
were  rapidly  increasing  in  numbers.  In  Natal,  durmg 
the  time  he  had  known  it,  the  native  population  had  in- 
creased firom  about  120,000  to  more  than  300,000,  a  very 
different  state  of  things  to  that  which  existed  in  Aus- 
tralia and  North  and  South  America,  wh^re  barbarous 
races  were  always  found  to  melt  away  before  the  white 
man.  This  was  a  great  fetct  underlying  idl  our  commer- 
dal,  political,  and  missionary  relations  with  the  continent 
of  Amca;  and  unless  some  means  were  found  for  turning 
this  vigorous  life  into  better  channels,  the  evils  now 
wristinjg  must  necessarily  become  intensified,  simply  by  the 
nnmencal  increase  of  liiese  barbarous  tribes.  He  was, 
howeiver,  convinced  from  experience  tliat  such  means 
oould  be  found,  .and  he  believed  that  was  ihe  end  which 
all  men  who  turned  their  minds  to  this  great  country 
must  keep  steadUy  in  view  when  working,  as  they  dla, 
not  only  for  the  present,  but  for  the  fhtim. 

Xr.  Trelawny  Sannders  said  he  hoped  that  at  last  the 
attractions  which  Africa  presented  to  European  int^- 
^ence  were  being  appreciated.  Those  attractions  con- 
sisted in  her  teeming  population  and  in  her  enormous 
productive  power,  which  must,  sooner  or  later,  have  an 
effidct  upon  the  industry  and  capital  of  England.  But  if 
TCngliBh  capital  and  enterprise  were  to  be  thrown  with 
vigour  into  the  African  continent,  the  question  whether 
we  were  to  go  there  under  the  flag  of  our  own  principles 
or  prepared  to  bend  to  the  habits  of  the  inferior  races 
we  found  there  was  of  great  importance.  For  his  part  he 
hoped  that  whenever  the  attention  of  England  was 
addressed  to  the  commerce  of  the  interior  they  would  be 
equally  in  earnest  in  their  determination  to  go  there, 
aotin^  on  the  same  principles  which  guided  their  con- 
duct m  other  parts  of  ihe  world.  On  the  one  hand  we 
were  asked  by  African  merchants  who  had  been  content 
to  hang  about  the  coast,  and  who  could  not  be  persuaded 
togo  •day's  jofum^into  the  interior,  to  saoxiaceonr 


prioaiplfls^  Mid  to  abawdnn  tfie  «taadwB  had  hitherto 
mada  against  «lav«ry,  that  we  ini^  make  ovaelTei 
a<«^ptahlft  to  these  poor,  benighted  Afiioaps ;  bntinhii 
vMiP  the  «nly  prefer  oowBse  was  to  go  in  as  nasten  of 
theivtiiation,aadwithftNMiDtion  turn  to  aoeomtrlor 
thair  benefit  and  oirown,  the  great  natural  adfastogw 
whiflh  the  country  possessed,  and  with  a  full  dstsnuaa^ 
tion  to  maintain  at  the  same  time  the  polhical,  soda], 
and  religious  piinciiiles  which  we  }mm  carried  with  w 
all  ever  the  world. 

Br.  Kmry  said  this  question  of  slavery  was  om  «q 
which  it  was'veiy  easy  to  excite  the  feelmgs  and  pas- 
sions of  any  English  audience,  but  he  had  greatlj  ad- 
mired the  calm  and  reasonable  manner  in  whish  itkad 
been  treated  in  the  paper.  It  appeared  to  him  thoe 
were  three  principal  points  to  be  ocmsidered.  1.  Bkmj. 
2.  Trade.  3.  Wnat  ought  to  be  the  action  of  the  Eb|^ 
Government  ?  With  regard  to  slavery,  there  were  tvo 
phases  of  it,  wholesale  slavery  or  dave-dealing,  and 
domestic  slavery ;  and  with  regard  to  the  first,  it  vndd 
be  only  neoessary  for  those  who,  like  hiinsdi^  bad 
travelled  much  in  Africa,  to  draw  upon  their  so^eneocej 
to  paint  such  a  picture  as  would  barrow  the  leeUagi  o^ 
an  audience  almost  beyond  endurance ;  and  with  regard 
to  this  erying  evil  England  had  but  one  course,  to  pat 
it  down  with  a  strong  hand  wherevw  she  oaoie  in  <wi 
tact  with  it.  It  was,  however,  not  so  easy  a  thing  w 
put  it  down  as  it  was  to  talk  abont  it,  especially  i^ 
it  was  remembered  that  both  the  countries  and  pc^' 
tions  of  diffwent  parts  of  Africa  varied  immensely, 
existence  of  the  milder  form  of  domestic  slavery  i 
created  great  difficulties.  The  credit  system,  wfaioh  I 
been  referred  to,  he  did  not  think  oould  be  altogs* 
abolished,  as  it  seemed  the  only  way  of  dofdoi 
native  commerce ;  but  both  for  the  purposes  of  trade,  i 
also  for  the  abolition  of  slavery,  he  believed  one  of  1 
most  effectual  measures  would  be  the  introduction  o^  ^V 
lish  settlers  into  the  district  north  of  Uie  Gaboon,  vbtft 
the  country  was  healthy,  and  where  a  very  sopoifl^ 
race  of  people  were  to  be  met  with.  Constant  ooo^ 
munication  would  then  be  kept  up  with  the  coast,  sad 
the  gradual  improvement  of  the  intermediate  tiib« 
would  follow  aa  the  natural  consequence. 

Ihe  Qka^smaok  said  :*— The  very  deep  interest  vluo^ 
I  have  taken  in  this  question  lor  «nany  yeaia,  aakari 
me  feel  highly  henoued  by  the  position  arbiob  I 
have  been  requested  to  occupy  here  to-niahL  I  do 
not  know  that  it  is  an^  breach  of  confidence  to  say,  that 
I  took  the  earliest  possible  opportunity  of  addiisang  th^ 
Secretary  of  State  for  the  (X>lonies  on  the  sol^  m^ 
a  piMper  which  was  official,  embodying  certain  recosa^l 
menaations.  I  say  this,  not  to  draw  attention  ts  any- 
thing which  I  may  have  done,  but  to  give  the  w 
guarantee  that  I  go  withHr.  Hutchinson  on  the  qnei' 
tion  that  commerce  cannot  co-exist  with  slavery  of  any 
kind,  and  that  I  friUy.endooe,  by  my  own  personal  expe- 
rience and  convictions,  the  policy  of  her  Maje^f 
Gbvemment  and  the  efforts  of  those  who  endeavoar»i 
wise  spirit  to  tsarry  it  out  Upon  the  termination  of  tw 
Ashantee  war,  I  felt  that  the  best  legacy  I  could  ieare  to 
West  Africa  was  the  conviction  which  I  ezpresaed,  tbat 
davery  in  all  its  forms,  jBodal  and  domestic,  meat  best 
once  finally  extinguished.  When  in  this  Society  ^ 
speak  of  commerce,  we  do  not  all  speak  as  commerdsl  bmo* 
alUiough  not  losing  sight  of  its  advantages.  It  is  not 
from  any  personal  advantage  you  may  hope  to  gaio 
that  you  take  vap  this  subject  in  this  philos^cal 
Socie^.  You  come  forward  as  men  interested  m 
the  progress  and  happiness  of  the  human  nee  at 
large,  and  this  branch  of  it  in  particular,  bat  yoo 
cannot  help  seeing  that  commerce  and  reciprocity  o^ 
tween  nation  and  nation  must,  in  fact,  be  the  pw**?^^ 
all  civilisation.  I  speak  as  one  interested  in  the  highfis 
dev^opment  of  our  dependencies ;  but  I  cannot  shut  »y 
eyes  to  the  fact,  that  no  teaching  of  Christiamty,  paj? 
and  simple,  can  ever  tonoh  the  mischief  at  work  m  semt- 


populuti^^Qs,   whilst  it  has  to  moot  tlie  an- 

of  iUreTj,    Ghriitianlty  itself  eon  land  Ijut 

^«Bdciui  receive  but  Httle,  except  on  tho  con* 

Toil  cannot  g<?t  &t  the  people  except 

I  of  |nui#  wUeh  muat^  first  and  forQuicjat,  be 

L  itiiaiillAh :  i^nd  no  eystf'irL  of  tri^de  ^on  fioufiah 

» [ufiiofi  ^f  u  popuiatioti  bind*  and  hampers 

'b^  of  t^  Tmi.    I  bold  that  while  advanced 

I  m  bi|9iifl  tha  reach  of  iemi-btu'b^Lroafi  tribea 

'^'~[  mfluenoe  amonf^vt  them   by  no  otb^r 

J  JQ«t  trade;  and  even  trades  cannot  be 

'  tbii  dedr&ble  result  nnleaa  the  producers 

t  Me  lh».     Indeed,  the  only  point  of  con- 

i  a  nation  lilce  England  and  a  people  like  the 

riprof^ity  of  commercial  advantagea^  and 

tlion  of  tUYaalon  and  subjng'atiou  of  these 

hn  itKiri^finei  lies  la  the  claims  of  justice  and 

1  fdt  d<?ating.     It  e&ems  a  low  ground  to  tiiki?, 

il  ia,  in  fact,  the  basb  of  all  thftt  is 

,  eo  essentia]  u  commeroo  to  the  progreas 

ifntemal  freedom  and  commerce  are  ob- 

EiTet.    Trade  standa  to  momk  as  matter  to 

ai   the    phyrioal   conjititutiDn   af   a   man 

tti»    mental    and    aptritnal     welfare.       It 

tanum    in     which     th^       mens   nattti 

f  OBBWWttnity    haa    to     lire     and     work.      If 

r  of  ^talthy  morals  ia  to  do  to  your  neigh* 

i^oold  wifh  yonr  neighbour  to  do  to  yon, 

Btf  which  aubsiat  the  more  6cx>pe  for 

E^tabliah  relations  of  commerce  upon 

<lf  Hght,  regarding  the  ntitive  vendors 

k  ol  your  good  a  aa  placed  all  of  them  upon 

*i^ii-i!if\-    nnti  they  will  aoon  begin  to  see 

I  -ties  mean.    Trade,  in  fact,  if 

ttii  .n  and  Christianity*    But  if  the 

TilhA  wer«  to  feel  that  the  Imperial  nation 

\  the  poiaeuion  of  meo.  in  order  to  obtain 

^^  ,  oommeroe  would  fail  in  thu  objec^t  I 

1  ta  point  out,  and  only  f^n gender  prin- 

which  would  lead  to  lt&  inevitable 

netiooi.  The  poe^aiion  of  men  a«  chattels 

lldxed  Up  with  the  poaaession  of  the  f^^da 

►  Vf  thofie  very  mam'a  laboura,   und  it  ia  oh- 

able,  at  any  rate  for  Engliahroen,  to  coun- 

1^  the  Gold  Coast  now  that  we  hare  aaaumed 

protectorate  there.     It  ia,  in  fnct,  not  a 

Ewe  do  not  protect  the  beat  is  threats  of  the 

againat  those    of   ths  wealthier 

i  tht  Abolition  of  slavery  waa  rightly  the 

fiai  tlml  which  lay  on  the  very  threshold  of 

with  an  advanced  cemmercial  nation  like 

I  thtf  d(  H«!  of  the  Aahantee  war.   It  ia  the  recog- 

I  the  fiumew  and  equality  of  English  law  in 

and  other  relations,  reaching  down  to  all 

Itbi  tomEnuuity,  which  alone  oan  penetrate  and 

I  isak  mtuaea  of  thoae  Ignorant  and  benighted 

it  would  he  idle,  and  not  altogath<^r  compli- 

9m  OTipf  without  notioe  the  fact  that  at  Inn  at  a 

^  number  of  thoae  who  are  interested  in  West 

iiit<^Tfffted  purely  irom  the  de-sire  to  advance 

I^ooking  at  the  question  before  us  from 

view,  it   IS  clear  that  the  abolition  of 

PHiOt  only  retnder  the  promotion  of    their 

}  eafy  at  the  onaeti  by  sweeping  away  the 

to  progreaa,  hy  opening  wide  the  doora 

hft  aad    by  i^ecunng  a  ready  ear  for  the 

■  «f  iha  great  tmlha  which  plant;  them  on  the 

I  loay  add,  from  a  persona!  kuowle<ig^  of 

t  tht  Negro,  both  in  Africa  and  in  Cuba, 

»    dotneatic    slavery    in    Africa    more 

ptitd  detTiqr^lising  in  its  efi^ects  than  the  same 

"«fip^pd  iu  (.!uba.     The  difference  ia,  that  in 

'  ilavv  ii  tfiined  to  hahits  of  industry  and 

»  b  httttr  ImM,  Kttaina  a   higher  degree 

ta>4  in  tame  b«eomefr  of  more  value  to 

t^  Ooimtrtiiiity.    On  the  other  hand,  in 

I  A  detn^itic  stave  ia  comparatively 


worthleaa,  because  Ms  energies  aro  left  almost  whoU? 
unproductive.      Whatever  palli?itiona  may  bo  allegea 
where  blacks  are  the  slaves  of  a  race  enperior  in  o£er 
reapecta  than  in  strength,  there  certainly  are  none  in 
Buch  a  case  as  that  with  which  we  have  to  deal  in  West 
Africa*    I  fear  slavery  has  ftomewhat  spoiled  the  picture 
drawn  by  Cloldamith  of  the  happy  savage  : — ^ 
Thii  nakixl  tiQ^rro^  panting  At  ths  LSa&, 
Iki&its  of  tils  goWoti  9knds  and  pAlmy  irlnftp 
ba»kt  in  the  g/xre,  or  iiern^  the  t«pld  wft7«« 
Atnl  tlkAfiki  Wt%  iioih,  for  fill  ih ft  gnods  tUuy  g^iffl. 
Suoli  Li  tlio  p*trloL'i  boA^sl^  whtfrt'tT  hi  roam, 
lib  iluti  be»t  ccmatry  ever  U  at  home. 

It  ia  to  give  Goldamith'a  negro  a  true  home,  and  elevate 
hia  idea  of  home,  that  we  sweep  off  the  curae  of  hii 
home  by  giving  hiui  commerce  as  a  basis  of  freedom,  and 
inaisting  on  freedom  as  a  basia  of  commerce. 

The  vote  of  thanka  was  passed  unonimou^y^  and  the 
proceedings  then  terminated. 


ELETEHTH  OBDDIABT  MEETIHa. 

Wednesdiiy,  February  24th,  1875 ;  Captain  Sir 
John  Heuon  Maxwell,  Bart.,  R.N,,  in  the  chair. 

The  following  candidatea  'were  proposed  for 
olectiou  as  members  of  the  Soniety  :■ — 

Atkiuaou,  George,  66,  Alderagate^treet,  E.O. 
I  Auetin,  Henry  Felix,  125,  Bermondaey-atreefe,  B*E, 
Blood,  William,  lilaat  street,  Orowland* 
Bly,  J.  Henrv,  Great  Yarmonth, 
Biuat,  A.  J.,  ^Broughty  Ferry. 
Oaldicottj  J,,  24,  Wood-Btroet,  E.C. 
Caldicott,  T.  P„  24,  Wood-atreot,  B.C. 
Hunt,  John,  Hope  Works,  Communication-row,  Bir- 

mingham« 
I^eney,   Charles  F.,  Phoenix  Brewery,  WateriDgbiiry^ 

near  Maidstone. 
Mcpherson,  James,  Savannah,  Georgia,  U.S.  Amerioa. 
Mawl^,  J.,  Banbury* 
'  Hdudford,    F.    Yavftflour,    M.D.,    Hammam-ohamberr, 

70,  J ormyu -street,  S.W, 
8aundera»  Jamea  Ebeni'zer,  F.R.I.B.A.,   9,  Finsbury* 

ciroue,  E*C. 
8cott    Sir    .Tohn,     KX\M,G.,    21,    Kenaington-park- 

(gardens,  W. 
Wood,  Christopher,  Bunscall,  Chorley. 

The  following  candidates  wore  balloted  for  and 
duly  elected  naeinbera  of  the  Society : — 

A  ah  worth,  Taylor,  J.  P.,  Sunny  Bank  Houae^  Sheltoo* 

Steke- on- Trent, 
Benl^kin»  John  K,  The  Cannon  Brewery,  Wntford, 
Drummond,  Dugald,  North  British  Kail  way  Compaayj 

Cow  lairs,  Glaagow. 
Clydon,  William,  Spring-hill  Metal  Slilla,  BirminghAm. 
frr^ner,  Thomas,  Ben  ton-lodge,  Darlington, 
Harria,  Underwood  P.,  8urrey-%'iLla,  TufnelUpark,  N. 
Hough,  Captain  George,  2 J,  Ingram -cou it,  Fonohnrch* 

atreet,  EC, 
Lamb,  James,  John  Daltf>n-itreet,  Manchester, 
McNiel,  Henry,  39^  M'Lrket-atreet,  Mancheater* 
Maaon,  David  King  {Consul  for  Siam)^  6,  Great  Win- 
chester ^street -buildings.  E.C. 
MunrOj  George  McKay,  London^  Brightcm,  Uld  Boutll 

Ooftst  Railway,  Brighton, 
KicholBon,  John,  59^  Wells-st,,  and  Vicar-lane,  Bradford. 
Player,   J.   Hort,    Phosphorus    and    Chemical  Worka, 

Oldbury,  near  Birmingham, 
Robinson,  Thomas  William  Usherwood,  Honghton-le- 

Spring,  Durham » 
StOL'kinger,  Frana,  Austrian  Conaulate,  29,  St.  8 within' i~ 

lane,  E.C. 
8  wanton,  William,  London  Salvage  Corps,  63,  Watling- 

street,  E.CV 
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Wiirwtekf  John  Pranaii,   S,  Cdstle*gate,   N@wihrk-om- 

WillifiiTiH,  Fraodfl^  MeasiiSt  D.  F^  Taylor  asd  Co*,  N*w- 
hull  Work%  Goorge-fitrset,  Birmm^bam^ 

W«ght(  Howard,  Piioenix^lodge,  Chapel  Allerton,  naar 
Leeds. 

Yaide,  GilesT  fiOj  Lamb'B  CoGdait-fitreet^  WX\ 

Tlio  adjouttied  discussiDn  on  Oupt.  Bedford  Pim^s 
paper  on  **The  Mercantile  Marmei"  was  re* 
sutned  on  Wednesday  evening,  February  24  tb,  Capt. 
Sir  Jomr  Herobt  Maxttell,  Burt.,  B»Np,  again 
occupying  ike  chair. 

Tbe  C^Airmaai,  in  opening  iho  dlacuidion,  iaid  the  two 
main  poinU  which  bad  be«n  kc^pt  m  view  were  the  ahipe  of 
the  mercantile  Davy  and  the  s^mihgii  who  manual  them.  Ue 
would  not  state  hti  own  viuws  until  the  cloao  of  tha  diB- 
cusaion  at  tbe  enfuing  maotiog^  hut  he  ooulil  nol  diagutse 
from  himaulf  thut  there  wajs  a  ecarcity  of  aailont^  and  in 
thia  view  be  wue  gupported  by  Admiral  *Sir  J.  Miliic. 

Kr.  E.  W.  Hudiou  wished  to  make  n  fiow  re  marks  on 
a  matter  which  he  thought  biid  been  only  euraorily 
glanced  at,  and  that  in  the  s^eeb  of  Mr.  Norwood,  the 
subject  of  the  advaoce  note  giveo  to  seamen  before  enter- 
ing upn  their  voyages.  He  aaid^-The  advance  nott^  is 
but  little  underatood  hy  peraona  oubdde  the  shipping 
community^  and  it  haa  been  charged  with  being  the 
parent  of  manifold  miechiefa,  not  only  to  the  mitrincr, 
but  to  the  ship-owner,  and  by  a  natural  reflection  to  the 
vboio  commerco  of  the  countty.  This  idea  ia  per- 
fectly erroaeoiia.  The  nature  and  incidents  of  the  ad- 
-rance  note,  and  the  purposea  it  i^  intended  to,  and  doest 
mbaerve,  are  not  generally  understood.  It  is  asBumt^d 
by  those  who  are  not  at  all,  or  hut  partially  acquainted 
with  it,  to  be  the  source  and  origin  of  many  and  great 
eTil|to  the  sailor,  to  le^  to  diaaipation  and  extrovaganee 
Onhia  part^  to  bo  a  Eruitf ul  sourceofinj  ury  to  the  ship  ^o  wner, 
imd  a  tax:  &nd  incubud  open  the  maritime  commerce  of  tho 
cooutry,  Ko  conclusion  could  be  more  fidae  than 
thisc  Tho  advance  note  given  to  seamen  is  not  only 
a  iust  and  equitable  arrangement  between  owners 
and  seamBii,  but  is  the  only  means  by  whidi  crews  can 
be  secured  for  ships  aailing  from  the  porta  of  this  country. 
An  advance  note  i«  an  obligation  entered  inte  by  the 
captain  of  a  ahip  before  startiog  on  a  voyage,  by  which 
he  engages  on  his  owner's  behalf  that  three  day's  after 
his  ship  leaves— aay  the  JJowns-^if  the  seaman  has 
joined  the  ship,  and  is  duly  earning  his  wages  to 
pay  to  his  order  a  month*a  pay,  which  we  may 
take  for  an  A.B.  to  bo  £.1  lOa.  Now  for  what 
purpose  ia  thk  given  't  J  t  is  to  enable  the  seaman  to 
pr&tjttl«  the  outfit  necessary  for  him  to  enter  upon  the 
"^yage,  to  p[iy  Einy  indebtedness  ho  may  have,  and  to 
leave  tho  port  of  bis  departure  \^  ith  the  feeling  that  he 
bad  diaeh urged  hie  debts  and  leavca  hit  homo  as  an 
honest  man.  I  he  kit  and  efifecta  of  a  seaman  cannot  be 
delained  by  a  boardiug-houae  keeper  for  a  debt  dne  to 
him  ;  a  sailor  having  entered  himself  on  board  a  ship 
and  requiring  hi«  effecta,  can  apply  to  a  magistrate  and 
a  peremptory  order  will  be  made  to  deliver  them  op, 
leaving  the  man  who  had  trusted  him  without  any 
remedy  pxeept  the  aueing  him  whenever  be  should  re- 
turn, flow  different  ia  thia  to  the  poaitton  of  any  other 
cla*8.  If  I  go  to  an  hotel  and  oontraet  a  debt  for  hourd 
and  lod^ng,  my  luggaga  and  effecta  are  in  the  handj  of 
the  landlord,  who  ha^  a  lien  upon  them  for  my  debt,  and 
csannot  bo  compelled  to  part  with  them  until  that 
debt  is  diacharged.  To  the  honour  of  the  sea- 
man  I  cannot  remember  any  instance  m  which 
such  a  privilege  has  been  daimed.  With  the  most 
scrupulous  bonoaty,  bowover,  if  the  advance  note  is 
abohahed.  afl  It  is  sought  to  be  by  the  Bill  now 
before  Farhament,  it  must  result  that  the  sailor  cannot 


fulfil  the  engagfandmt  he  has  entered  iaio,  vdUL  \ 
proceed  upon  his  foyage  a  defaulting  lal  i 
debtor.    Is  thia  deairable,  and  are  we,  Wkils 
hie  many  failings  and  weaknes«B$,  pireparid  te  i 
ignominy  to  hia  charge  f'     But  if  we  art\  how  i 
then  stand  with  him  ?    There  aeems  to  be  an  i 
amongst  thoae  who  would  legislate  without  1 
perhaps  caring  anything  about  the  matWr, 
would  remedy  all  the  dvils  to  whiirh  the  wrnaa 
by  simply  abolishing  this  particular  dosainaoL 
faith  iB  the  parent  of  credit,  and  without  tbia  I 
for  fulfilling  his  engagements  the  siilor  ocntti  I 
credit  for  any  of  his  requirementa  whan  en  a 
may  be  asked,  "  Why  ahoidd  he  raaort  to  otedHtJ 
he  not  come  home  with  a  pocket  full  of  money  f  r 
he  not  then  take  care  not  to  incur  debt  f 
not,  as  a  first  aUspi  provide  himself  with  the 
outfit  for  a  new  voyage  ?    Should  he  not  then  ] 
remainder  of  the   money  he  may  poseeis  ia  a  I 
bank  or  other  plaee  of  secure  cuatody,  and,  long  I 
ia  exhaustedt  should  he  not  obtain  a  new  emplejil 
again  to  sea,  as  an  independent  and  honoumbkl 
of  society?"     Undoubtedly  ho  ahould  do  thli, 
should  do  many  things  wc  do  not  do*    Eeoiei 
peculiar    and     trying    drcumstancei   of   Ihi 
life.     For  months  of  hie  exislenoa  ha  ii 
in    a    ship    wi^    poor    food,    miaaEabln 
dation,  no    Bociety    eiteept  of    those    aa 
as    himaelf,    eubjec^t  to  vanous    and    txnuitsA 
and   holding  his'    life    in  hie    hand    from 
moment,  happy,  if  he  make  a  port,  that  nt  leaAl 
time  he  hai  escaped  destruoiion,  but  longiui^  £of  | 
rekxation  from  hie  toil,  a  little  respite  tru^iu  '' 
little  indemnity  for  all  the  privationa  be  baa  i 
without  education,  with  no  acquaintance?  with  il 
rnent^  of  life,  with  no  domtatic  liiM  to  bind  hin^  \ 
kind  or  judicious  friend  to  COU&mI  or  diiefi?t  ^'" 
every  inducement  hdd  out  to  biaa  to  enjoy  hii 
liberty  In  pleasures,  ea  he  understondi  tham 
cannot  comprehend  and  much  oondemn;  wilk  1^ 
and  proiigates  of  both  aexes  waiting  at  tlie  *rfy  i 
which  he  is  discharged  &om  a  terrible  reatnuit,! 
offering  to  his  Hp  the  cup  of  pleasure,  lov*  lordii  ill 
aenaual,  if  you  will,  but  atiU  complying  with  hii  tdesq 
what  constitutes  enjoy meut ;  can  you  wonder  t' 
not  a  paragon  of  gt^jdnesa,  or  that  he  doea  not  t 
in  its  highest  type  and  oEpression  the  ideal  i 
virtue :  that  he  does  not  prudently  set  aside  i 
of  bis  hard-earned  wages  for  a  future  need ;  tbift  i 
drain  the  cup  of  indtUgonce  to  the  droga,  stiul  i 
his  means  are  exhauatod  he  dc^a  n^jt  seek  Mb  * 
ment  and  again,   while  risking    e^iatano^ 
certain  privationa  of  life  on  board  ?    1  by  ae  : 
intend    to,     nor    could    I    with     any    tr^^th. 
that    advaaee    notes    are    free    ftom    v'\ 
that  it  would  not  be  infinitely  baltar  it 
not,  by  retiorting  tO  them,  anticipate  their  fatutT  q 
The  question  is,  however,  can  tnay  be  entifalT  i 
with?    With   confidflDce  I  aey   ••'No/'     Adiri 
soma  shape  or  other  must  be  miulo  to  thv  mariner  C 
he  is  capable  of  going  to  sea  in  a  condiLion  of  i  "*" 
for  the  performanoa  of  his  dutiee,     Ibe  adT«i)«#l 
condemned  to  extiniition  for  ita  aasumed  TidoM  i 
tion,  but  iifigularly  the  evidenoa  takoi  ba^mal 
liamantary  CbmmiMion  is  of  tiia  mosl  mti^paiB 
cluaive  deacription,  and  not  a  restige  of  preil  i 
of  argument  supported   by  fact  haa  heafi  add   ^ 
justify  the  conoluaion  arrived  at     Not  only  IhttllV 
note  to  he  summarily  abolished,  but  the  maattf  fii<Ml4 
ia,  by  the  operation  of  clause  six  of  th#  proposidi 
prohibited  from  making  any  adviJELoe  m  i 
ever  of  unearned  wagea*  that  clauiS  Jtelill^fl 
no  Buch  money  or  othisr  advanoa  In 
not  actuully  earned  ahjill  be  deductid  i 
in  pnying  him  off.     It  happens  but  %^  i 
a  mcui  is  landed  at  a  port  a  destitute  OMtawiyf 
a  Stitch  of  eiothiag  except  whal  he 
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;aftifiiiiiginliiftpoQlDBk  BoppoM  ht  oni  at  tht 
noearo  a  ihia  a&d  thftft  tht  sofliningi  h»  bM 
t  Acfv  not  venamd  him  for  the  time  pnydodlr 
iMfAkk  or  ^r,  bow  it  be,  if  Ois  BiU  Uoom»  law,  to 
tik»abQffth  tad  go  toaoaF  Agtin  if,tt  itmoaipio- 
liUik  nt  inmeditteemploTmtntoffar,  bow  it  be  to  kre  F 

Baior  t^  exiftiiigtyttem,  witb  aUiti  bkmMitar  he  hai 
t  icfc^e  ntdfly  oflmd  bint  bjr  tbe  bse^  of  the  boavd* 
iiyhaatoi  who  knowa  tbat  ti^  man  will  reeeire  an  ad- 
mee  of  pt j  oat  of  wbieb  be  will  be  tatiafitd  for  tbe 
tNHmriet  he  bat  ta|iplied  him  with.  It  it  lafid  tbat 
ftttAfnaoDBoteitan  injury  to  tbe  tbip-owner.  SednU 
«adj  andeaTouriag  to  find  an  inittnoe  in  which  it  can 
feat,  I  bare  diaoeverad  a  blot  and  will  place  it  before 
fom  foaaklj  and  foiily.    I  noiw  read  yon  an  adTanoe 

ADYUffCB   BOTE. 


,  ia» 

rone  DATS  afUr  Um  Bhip 

liww  My  to  the  Order  of 

IfiwUrt  bo  wtOa  la  tbo  nM  Ship  sad  ii  dolr  eamlag  hli  wagof 

SNHdtaf  lo  Ui  OfTtMMai)  tlio  toni  of 

hmit  BMmn«i.bitef  Moaths' 

Mnmt  of  Wayet. 

hftUtst 

At  t«aM  most  write  his  naiae  oa  the  book  hereof;  by  thAi  Mt 
I»i10  nttAniltmA  be  U  ooovoylnf  to  enother  the  T«]ae  of  the  Hote. 
]rtoflaeolwxite,tato  mark  mart  bo  atteeted  by  b  wltnaM  aot  the 
ttwar  or  reotpteal. 

■X— Tbe  teemoo  nuut  Jola  the  8h!p  at  the  tlaio  sppctatedt  or  a 
WMlale  will  be  eogaged. 
;  W^lylBfia  Tbnetojoln 

Ha^ayment  of  tbit  doenment  it,  yon  obtanre,  entirely 

I  mtegant  npon  tbe  teaman  not  onl^  going  on  boaro, 

I  Mfiatheportof  London,  bat  proceeding  to  the  Downa, 

I  M  bing  on  hoard  and  earning  wagea  three  day  a  after 

ftnUp  leaTet  that  pkoe.    Now  oomet  tbe  blot  I  bare 

!  aivated  to.    It  may  be  eaaily  conoeiTed  that  a  ahip  baa 

I  |Mid  throoi^h  the  Downt,  the  noto  baa  been  paid 

I  umiSBf  to  itt  tenonTy  and  the  yetael  hat  afterwarda, 

ttj  ea  tba  fourth  day,  had  to  put  back  into  a  channel 

poit  tkroaffb  accident.    Tbe  anaman,  of  courae,  knowa 

mat  Ua  advance  noto  baa  been  coUeoted,  and  it  it 

poaabli  tbat  be  may  refdae  dnt¥  and  be  willing  to 

VBdrng^  iaapriaonment  with   bard  laboor  for  twelre 

"^iht;  hot  I  pnt  it  to  yon,  it  it  likelv  that  tbit  would 

^  a  6eqaent    occurranoe  F     At  a  large  meeting  of 

•aoHD  bald  on  Saturday  laat,  to  adopt  a  petition  to 

Bty  which  wat  raeaented  by  the  honourable 

ior  tbe  Tower  Uamleta  on  Monday  laat,  the 

fftitlit  enthuaiaam  waa  abown  in  favour  of  the  retention 

^  tha  note,  and  the  atrongeat  determination  ezpreaaed 

t^Jawit  npon  it  before  ampment.    Strikea  and  tradea 

vioBa    are    now     canting    a    great    deal    of    un- 

MiaM  in  tbe  mindt  of  capttaHttt,  and  indeed  of 

(W  mtira  jpnbHo,  and   I   feel  reaton  to  apprehend 

^if  tkitfiill  tbould  be  paaaed  in  itt  preaent  abape, 

^  whole  maritime  commerce   of  tbit  country  will 

W  yaaljied,  itt  trade  direoted  to  foreign  bottomt, 

^ainiiiet    of    food   borne   orer     tea   be   greatly 

'^wMied,  and  a  general  ditlocation  of  our  induatrial 

JMHfcinj  he  at  leatt  temporarily  aocomplithed.    Upon 

HauMt,  after  a  good  deal  of  reflection,  I  have  come  to 

ttaaoBtonon  that  adrancet  in  tome  abape  or  other  muat 

cstiaaa  to  be  made,  and  I  beUere  tbe  erilf  complained 

jf  B^he  remoredfthe  oontinffenoyi  bare  detOTibed 

hjaabded  from  calculation,  and  a  valid  document  free 

nndclaet  be  tubatituted  for  tbe  preaent  illegal  advance 

^[  aad  I  for  one  ahall  hail  with  tatitfiuition  a  obaoge 

Ji^igh  wili  be  alike  for  the  benefit  of  hand  and  owner. 

y^>hi  ipeeial  matter  on  wbieb  I  have  ventured  to 

*y»  jon  I  have  done.    Aa  to  tbe  general  queation 

ywi.tba  Society,  I  have  briefly  to  tay,  I  leave  the  aea- 

y^jfthwi  of  ahi|Ni  and  all  that  oonatitatea  it  to  the 

*Wtaraoted  nunda  of  gentlemen  who,  fully  poaaeaaed 

*jMiAmcal  atpectt  of  marine  ardiltecture,  have  to 

yyi^iniiilijd  and  enforced  their  viewa ;  and  if  Uiej 

'""^        '     t  to  heatfatutyIbeliefe,outof  thdr 

f  we  thall  at  lafiieaob  a  aafo  and  pmo- 


tital  unity.  With  repeal  to  tbe  taaiman,  bow«m^  wha 
it  the  objeot  of  my  mott  atdent  iateaett,  I  banlote  yotL 
to  give  the  dnramttanoea  of  bit  condition  athoreyoor 
earoett  attention,  amelioratoat  for  aa  it  potaibie  the  pai» 
vstioot  to  wbidi  be  it  ezpoted  at  aea,  treat  him  at  a 
dependant,  and  on  the  whicM  a  deterving  bvetiier  maik 
Twe  care  thai  tbe  ahip  in  which  be  doet  awh  uteftiL 
tnob  noble,  and  tadi  ndiapeaiable  aervioe  to  you  and 
bia  ooontry,  ahall  be  well  fonnd  in  all  that  it  leaUyeaaea* 
tial  to  hit  oomfort  and  tafoty,  and  to  the  digni^  of  our 


Xr.  Temple  tald  it  waa  hardly  neceatary  to  deal  in  any 
detail  with  Captain  Bedford Fim'a  paper,  at  it  bad  already 
been  ao  ably  aatwered  by  previona  apeakera.  In  re- 
aponae,  however,  to  a  requeat  firom  the  ubairman,  be  bad 
brou^t  with  him  two  aoalet  of  proviaiont,  one  tbat  in 
accordwice  with  which  they  victualled  their  orewa  at 
pretent,  and  the  other  one  which  they  attemi^bed  to  in- 
troduce four  yeart  ago,  and  wbieb  be  contidered  tbe 
better  of  the  two,  but  diey  found  the  aaflora,  idio  were 
gencurally  lomewhat  contervative  in  character,  olrjected 
to  it  on  account  of  aeveral  artidea  being  introduced  to 
which  th^  were  unaccuatomed.  Theae  acalea  he  would 
hand  to  the  Chairman,  aud  they  might  be  pubHtbed  if 
thought  deairable.  He  might  add  tbatbia  firm  did  a  large 
buaineaa  in  provbioning  ampa,  and  aubatantially  the  flrst 
acale  waa  that  generally  adopted  in  long  vojage  abipt. 
Paaaing  on  to  a  few  remarka  on  the  JBoard  of  Trade 
report  at  to  the  Iota  of  bit  firm't  ahip  the  CbapatrieiL 
the  main  giat  of  it  appeared  to  be  that  there  ahoula 
be  in  all  emigrant  abipa  a  hardwood  bulkhead  to 
aeparato  the  crewa-;  but  it  waa  added  that  in  iron 
abipe  thia  waa  not  neoetmry,  becauae  the  ooUiaion 
bulkhead  aerved  that  purpoae.  With  reference  to 
that,  he  muat  tay  he  regretted  that  amongat  the 
nautical  aaaetaora  there  waa  not  included  a  Govern- 
ment emigration  officer,  becauae  he  would  have  been 
aware  that  the  charter-party,  under  which  they  conveyed 
Government  emigranta,  compelled  them  to  cany  an 
amount  of  coalt  which  in  an  iron  thip  could  not  go 
into  the  colHtion  bulkhead^  to  that,  aa  amattor  of  mat, 
a  portion  waa  alwaya  earned  in  the  fore-hold.  It  wat 
the  praotioe  of  bit  firm  to  uae  thia  colUaion  bulkhead  at 
the  boatawain'a  locker,  and  oonaidering  that  many  of 
the  boatBwain'a  ttorea  were  of  an  inflammable  nature, 
he  thought  tbit  plan  much  preferable  to  uaing  it  aa  a 
coal-hole.  And  their  reaton  for  not  uting  it  for  the 
latter  purpote  wat,  that  in  their  abipt  they  bad  the 
valvea  uaed  in  connection  with  the  diatilling  apparatua, 
80  that  in  the  event  of  any  accident  happening  the  water 
abould  not  get  into  the  ahip  ittelf.  Thia,  however,  necet- 
aitated  leavmg  the  place  comparatively  eaay  of  acceat. 
If  Uie  ingenuity  of  idiipwrigbtt  coild  devite  a  bulkhead 
which  would  prevent  tbe  acceaa  of  tiie  crew  into  tbe 
main-b(4d,  it  might  alto  invent  aome  kind  of  iron  batch, 
which,  if  propenv  looked,  would  be  equally  effective. 
One  other  point  which  came  out  aeemed  worthy  of  notice. 
It  aeemed  aanmied  by  the  Board  of  Trade  in  the  inatruc- 
tiont  given  to  their  countel,  that  tbe  ownera,  the  crew, 
and  the  paatengert  of  the  thip  were  almott  certain  to 
have  done  wrongs  but  tfaey  teemed  to  lote  tight  of  tbe 
foot  that  the  vetael  contained  nearly  1,000  tout  of 
general  cargo ;  or  to  ataume  that  the  abippera  of  the 
carg^  were  perfectly  innocent,  without  admitting  the 
pooaibilitf  3iat  tbe  oontenta  of  the  packaget  dif- 
fered in  any  respect  from  the  declaration  made 
at  tbe  Outtoma.  Now,  at  a  abip-owner,  he  abould 
have  been  very  giad  if  the  abippera  of  the  ciugo  had 
been  aummoned  and  compelled  to  produce  their  in  voicei, 
to  that  it  might  have  been  clearly  aacertained  that  tbe 
ahip  contained  nothing  beyond  what  waa  reported  to 
the  owners.  It  waa  obvioua  that  many  hollow  artidea 
were  capable  of  holding  other  gooda  inside.  The  law 
with  regaid  to  paaaeuger  abipa  wat  to  strict  that  many 
artidet  were  potitively  forbidden,  and  tometimet  ftnr 
montht  together  there  wat  not  a  ahip  on  tbe  berth  op(m 
for  anch  goodt,  and  the  conteqoenoe  was  that  they  wen 
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often  fient  sorreptilionily.  Therefordi  be  thought  uij 
further  le^lalion,  auch  aa  w^  called  far  in  some 
qwwterst  limiting  tho  diacretion  of  owners,  woiild  do 
f  snore  Imiuk  than  good.  He  h&d  prerioii&lj  kst  tiro 
I  ihips  ^sy  £re,  iho  cause  of  which  woa  in  each  casd  ahown 
to  ^  spontan^f^iu)  combiiatian— in  the  on«  c&se  prising 
Jkom  oompreBsed  hny,  aod  In  the  other  from  N^w  Zea- 
•Nlimi  flast.  He  much  regtetUsd,  theri^forc,  that,  ks  in  two 
ym  out  of  three  the  fire  bad  l>eeii  traced  to  spontane- 
11  ootabnation,  there  had  not  been  an  opporttmity 
afforded  in  tiie  third  of  aHoertsaniDg  what  was  the  rtml 
nature  of  Ibe  cargo  on  iKjard.  Then  what  ought  to  be 
done  for  the  future  f  One  of  the  prlDCiple  thingt  was 
a  large  incrcA&e  of  boat  acoommodation ;  and  it  wa§  pro- 
pofied  that  the  Act  of  Farliamant  should  limit  the  num- 
ber of  f^mi^ranta  to  the  amount  of  boat  aceoiumodation. 
But  it  was  quite  erroneous  to  suppoae  thai  that  was 
material  to  the  ship-owner.  It  waa  simply  a  matter  of 
prjce-^ftt  least  speaking  as  regarda  the  long  aea  voyage 
to  the  Australian  coloniea^it  was,  be  knew^  nothiniJt  a^ 
to  other  voyages — but  broadly  on  a  voyage  to  New  Zaa- 
land  the  differimcG  of  carry mg  two  hundred  instead 
of  four  buiidr«)d  emigrants  wotild  be  something  leas 
than  £2  par  head.  But  ho  would  venture  uUo  to  ask^ 
would  the  e:0ect  of  limitiog  tho  number  of  emigrants  in 
this  way  be  beneficial  to  tho  emigrant^  tmd  would  life 
be  thereby  saved  in  the  event  of  an  aeoident?  He 
[  ^ther  doubted  it,  for  it  was  impossible  to  bo  certain 
Hiat  some  of  the  boats  might  not  be  lost  in  a  guJo,  as 
bad  been  the  case  with  one  of  the  life  boats  which  waa 
washed  ashore  from  the  Tintem  Ahbty  bcloro  that  abip 
X'eally  left  the  Channel.  He  held  in  bis  band  a  letter 
&e)m  Uia  captain  of  the  sblp  S&niml  Ftimmtfy  whieh  was 
dispatched  from  Plymouth  with  331  statute  adults— be 
dia  not  know  how  many  souls — in  which  the  captain 
jgave  an  account  of  the  loss  of  four  of  her  boats ^  she 
baving  six  on  board  when  alio  left;  so  It  would 
be  Hoen  that  although  they  might  limit  the  number 
of  £! migrants  to  the  boat  accommodation,  it  might 
fiot  result  in  a  greater  safety  to  Life.  Then  there 
aa  a  recommendation  of  the  Board  of  Tz^e 
'  lurvevors  that  the  Wats  should  bo  always  carried 
^eel  down,  and  although  in  reading  the  report  of  the 
^  Gs»ffa(rtck  inquiry*  it  might  b©  imagined  that  it  was  the 
©tbor  way  in  her  case^  the  fiict  given  in  evidence  was 
that  there  was  only  one  keel  uppermost^  Hia  opinion 
was  that  when  a  ship  iMpped  a  sea,  if  the  boats 
^ere  keel  down,  the  water  would  fill  them,  and  there 
would  be  A  greater  ahanoe  of  the  boats  splitting  up  and 
being  !o8t.  His  opinion  was  that  if  they  wanted  to 
secure  the  greattrr  safety  of  emigrants  they  would  best 
secure  that  by  making  the  ahip  herself  safe^  and  not 
tfvnply  the  boats  or  rafts.  Then,  as  regarded  the  eix- 
tlnction  of  fire^  the  Act  required  that  each  ship  should 
carry  a  fire-engine  which  should  have  the  capacity  of 
throwing  not  I^ss  tJiat  fifty  gallons  of  water  per  minute. 
That  was  all  the  Act  required.  But  on  board  the  Cfi«-  ! 
pairitk  they  had  another  ii re- engine  on  the  forecastlei 
and  yet  they  could  not  prevent  the  fixe.  He  had  asked 
^  lome  hydraulic  engineers  if  they  could  not  devise  some 
,  flpecies  of  engine  on  the  principle  of  their  centrifugal 
I  pump,  which  would  be  more  efficient,  not  only  in  the 
^Oase  of  a  leak,  but  also  be  more  powerful  as  a  fire-engine, 
I  sod  he  was  happy  to  say  that  they  had  made  a  pump 
f  wMeh  would  thfow  a  very  much  greater  quantity  of 
water,  and  that  to  a  far  greater  heigh t»  and  in  future  aU 
thoir  Mhljjs  would  be  fitted  with  it.  Of  course,  after  the 
loss  of  the  Cuapi^trickf  their  firm  was  deluged  with  appli- 
.  oitions  and  suggestions  from  inventors  for  the  safety  of 
I  Ills  at  sea,  which,  though  it  would  be  possible  for  a  public 
body  like  the  fciocioty  of  Arts  to  discuss,  yet  it  was 
utterly  impossible  for  pri\itte  individuals  to  go  into. 
But  out  of  all  that  were  brought  to  their  no- 
tico  Ihsre  waa  only  one  of  practical  utility  that  ho 
bid  gOQO  intop  and  that  was  a  smoke  respirator, 
vbkli  ba  bad  se«n  in  operation  at  Westminster^  and 
^lllfih  «Q(tod  very  efUciontly ;  lor  it  was  clear  tliat  if  by 
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any  means  they  were  eiyil»led  to  go  bta  ihi  ( 
smoke  they  could  get  nearer  Ibe  fire,  and  to  aiiihll 
put  it  out  in  its  earlier  stages.    The  next  mu 
would  refer  to  was  Ibat  regarding  the regiaktiOBii 
ship.    They  bad  drawn  up  a  set  of  regnlstiaai  «T' 
believed  would  very  efficiently  meet  the  w^nta  i 
head,  and  though  he  would  not  trouble  tb^  mestinf  ^ 
reading  the  whole  of  them,  he  would  vr-^-—   '■-  ~ii?ln 
a  copy  of  them,  and  only  apeoially  ret'  tb^ 

ships  they  intentled  to  make  it  icnp'  l  J 1 

regulations  should  be  strictly  carried  out^    Tapsti  i 
regulations  as  to  lowering  the  boats,  ^  tu  tkij 
engines  and  hose   being  prepared  and  got  ( 
nigbt,  as  to  the  provistonB  and  iha  water  beb 
the  boats  and  being  changed  every  week^  snd  i 
Ocularly  aa  to  an  tihcient  lire  brignde  on  board  c 
of  the  crow  and  of  the  mal^  emignLUtft  who  siid 
come   members  of  it.     It  wa«  sti^  in  IbT  \im 
Commons  last  night  that  it  was  im^siibli!  to  e 
this  last  condition,  as  nothing  could  bmd  tke  \ 
to  do  tbi^.  But  he  believed  it  was  quite  po^Uo! 
out  this  particular  clause  of  the  regulatioiis,  sadil 
sary  it  might  be  embodied  in  the  articles,  it  iltl 
they  meant  to  try  th^i  esEperiment. 

Mr.   Frederick  Woed    thought    the  diseiiMOitl 
become  very  desultory],  and  of  little  profit,  for  t^^l 
wauderf^d   into   so   very  many    questions.     They  I 
before  them  the  question  of  measurement,  th(^  sar 
sMpa,  the  prevention  of  overloading,  the  cxmd!  ' 
seamen,  the  provisions  they  had  to  eat,  the  | 
received,  the  treatment  they  met  with«  and  i  v 
other  topics  had   been   stsrted  to-night,  ^och 
prevention  of  fire,  and  tho  question  of  tho  3sdv*n»  I 
On  aome  of  thefio  questions  he  did  not  intetiil  Uj  t^ 
becausie  be  was  not  (^mpetent  to  give  an  cpiaitjfl;  1 
on  the  (juestion  of  tonnage  be  felt  be  wu,  soil  i' 
he  hiid  re^td  the  letter  of  M.  do  Lessops,  'ht  t' 
there  was  but  little  in  it,  for  he  would  naturally  a 
of  any  system  of  measurement  which  would  v- 
the  tonnage,  and  consequently  the  cost  of  s  <hifrl 
through  the  Suez  CinaL     Aa  to  the  observati< 
bad  been  made,  that  these  were  not  matted  I 
to  be  msdo  the  subject  of  legislative  int< 
would  reply  that  they   never  thought  of 
question  of  the  fencing  in  of  machinery,  or  tk«  I 
ment  of  mines,  to  be  dealt  with  betw0f:n  mti 
men,  or  the  oonstmetion  of  a   building  to  thi  i 
a  purchaser  and  builder,  but  made  thum  tit i 
legislative   enactment;  and  he   dtd  not  I 
should    not  make   the   safety  of    life  at  Mi  i  ^ 
of   legislation.     But  tho  laws   that  had  bsMl 
on   the  subject  were  amply  suflident  for  tb*  [ 
and  though  they  might  not  always  have  ths  i 
binding  an  unscrupulous  owner,  yet  such  nwtifiM*^ 
very  rare,  and  the  preseinl  law  went  quite  r 
tho  British  sb^p- owner  was  to  compete  with  i- 
for  if  the  law  were  too  tightly  drawOi  it  V'Jiila  ^  ^ 
running  a  race  in  fettera,  and  they  could  not  po^ 
win.     On  the  question  of  the  pay  and  coiiil  "  *" '''  ^ 
men  be  could  speak  with  some  confidence, 
connected  with  five  mercantile  marine  office^ 
dition  had  been  one  of  gradual  but  steady  i: 
and  aa  to  their  pay,  ho  fully  oorroborat^'c!  w ' 
said  hf  Mr,  Norwood.     It  was  Infimt-^ 
working  on  shore,  and  bad  been  gr 
and  was  now  lSs>  a  month  more  th  i 
not  due  to  any  trades  union,  or  anyti 
but  the  real  reason  of  its  improve m.:  . 
opening  of  the  Sues  Csnal  and  ths  greai 
British  shipping,  especially  since  tbe  com^i^ 
the  telegraph  cable  ssirvice,  which  was  an  eLt:iyJJ  ^ 
employment,  and  a  much  better  paid  one.    Tb«  ^^jS 
was  permanent,  and  had  never  been  so  higb  wm 
e3tcept  in  war  time.     As  to  the  provisioos,  ti^  J 
always  the  power  of  calling  for  a  •itrvey,^  and  fl*  ^ 
respectable  ships  bo  knew  more  wna  issu^l  *^*^*JS 
the  ibi^'f  ftrtioleft.    On  the  queflUoo  <rf  < 


1  bid  oompiUiiitif  bat  theM  was  a  vaat  iajprovranent 
^t^  liiioe  the  ownaf  had  b©en  allowed  to 
i  tbi  n^bier^  tonn^ci,  for  ho  bad  now  no 
I  otbicirtrtsa  than  providing  for  the  wel- 
m*    He  hftd  ahipped  in  a  ^Ten  time  for 
49  cperw»-*ijot  infliL,  bat  9ei»anitti  and  distinct 
Itilftll  Ibese  be  hfidbnt  one  complaint  of  accotn^ 
-  id  Hyit  oompLuiut  vaa  a  fuat  one.    The  mco 
Uf  MtiaBed  before  the  ship  went « way.  It  had 
Al  tbete  thing*  were  not  diacovered  till  afUar 
i  «t4rteii^  but  he  h&d  made  p&rticDiar  kiquirj 
d  Afl  to  this,  and  had  heard  do  eompl^iota 
tbo  ntixt  l»>piu  which  had  been  much  dis- 
it  oi  the  dtsterionition  of  seamen — he  held  a 
iTcroat  view  frotn  many  of  the  apeaker^.     The 
ition  ef  imr  saamen  had  been  th<^  cuekoo-cry  of 
^  And  went  ao  faj-  back  as  the  time  of  Homer,  who 
13000  ym£9  ago  of  the  deterioration  of  sailors 
tiay  be  neTer  knew  a  veteran,  with  perhapa 
able  exceptional  who  did  not  my  that 
mg  to  tbeir  i^bostly  enemy.     He  bad 
I  slwaya.    There  might  sometimea  be 
fttiag  good  men,  but  it  waa  not  olten  the 
tnlghc  fee  who  would  go  to  the  ofilces 
itttantile  Mjarine  at  Tower- hiU.     Of  counethey 
}  vy.  «  {>iw  loafers,  but  only  a  few.     Let  them 
fj^trt  to  sadlors  a9  to  sbIp*owner8.     More  waa 
of  a  mOot  now  than  forty  years  agO|  and  it 
i  be  fcirgfitten  that  there  was  a  great  dezil  of 
'  b*twt*t!Q  ihii  atreng^tb  of  a  crew  old  style  aod 
Tke  next  point  mifled  waa  the  eieluflion  of 
What  was  a  foreigner  ?     Mr,  Norwood  had 
r  ware  one  in  nine^  but  the  petitbn  which  hftd 
"tel   before    tbem  said    they  were  one    in 
^ eonld   (his  he?    A   foreigner,   according 
one  who  owned  no  allegiance  to 
tb«  tailora   who  drew  up  tbut  petition 
itt,  Weet    Indiana,   Htiltgolanders^    and 
wifl    tbeie    were    not    foreigners,       The 
rimd  Orientfd  were  Che  chief  oflenderi»  in  thU 
ttt-  hLnl  nMAHed  Ihfetr  ubipg.  cbieily  by  Lascar », 
,  u  X  gentloman  had  expMaed  to  him,  from 
iimil}\  when  their  own  men  refuatsd  to  go  to 
Pjl  pot«^y  A  matter  of  sdf-defence  that  they 
'V^fit^m  of  having  Lsscsrs.    There  bad  been 
nh^n,  i^ommencing  some  yearij  back^  but 
I  mkil  by  the  admirable  inatitutioa  of  traio* 
the    W<iireeri$>\  the    JFursprite,  and 
some  of  Captain  Toynbee'e  auggea- 
txceedinfrly  aorty  to   differ   from   that 
Thoy  bad  been  described  as  good.      He 
lii^  hberty  of  aaying  they  were  "  goody  ;" 
Kich  BJB  Captam  Toynbee  stiggeated  would 
i  H  were  subsidised   by  Qovernment  to  the 
►  half  eT«ti,  it  would  never  pay.     As  to  the 
nifcTigiation  lawa,  that  would  come  when 
1 1be  com  laws,  and  when  the  good  ahip 
t  ber  engine!  and  began  to  make  ba^rk- 
■tion  of  a  certificate  and  examination ♦ 
Ifvmind  tbem  that  three  examinations  were  re- 


smile   at 


steadily 

their  ignorance 


tmproTing*      They      mi^bt 
on  aucb  questions    s^    poli- 


timi  eoonomy  and  so  Ibrth^  but  they  did  not  utter  the 
facia*  They  ought  to  regard  as  muL'h  the  proaperity  of 
a  aeaiuan  as  the  welfare  of  a  ship-owner.  Thf^y  were 
bound  together,  and  if  the  {ship-owner  was  to  be  tTuahed 
the  seaman  must  foil  with  him,  and  then  maiit  fall  our 
gloriouB  navy, 

Kr.  H.  Dipnall  »aid  it  was  admitted  that  the  aub- 
ject  of  the  mercantile  marine  waa  not  a  aliip* 
owners*  queetioiit  nor  an  uodferwritora,  nor  a  aeaman^fl 
only,  bnt  of  trarellens  and  emigrantfl,  and  in  theae  days 
of  Cook's  exeuraion  tickets^  ho  might  even  say  exaar- 
aionistfi.  It  was  to  the  subject  of  human  life  rather  than 
the  protection  of  property  that  be  would  therefore 
address  himself.  On  the  question  of  tonnage  be  knew 
nothing,  bat  on  the  question  of  conatrnotion  he  wotild 
aflV  that  ships  built  ten  or  eleren  timea  tho  leogth  of 
their  width  could  not  be  normally  safe.  That  opinion  had 
been  given  by  Sir  William  Fair  balm  oloae  npon  the  loss 
of  the  Atlaniie,  The  model  on  the  table  was  seven  times 
the  length  of  the  width,  and  they  could  see  how  narrow 
It  apparently  was,  and  if  they  stretched  that  tho  length 
of  three  widths  more  they  would  see  how  narrow  8h»  J 
would  be.  The  At^mitic  wtis  420  feet  in  length,  that  \ 
to  aay,  if  abe  stood  on  her  atern  her  fore-foot 
would  roach  the  croaa  of  St»  Paura,  and  she  would  bo 
twice  the  height  of  the  Monument-  If  a  ship  of  that 
Itmgth  were  made  of  iron,  slroug  enough  to  be  perfectly 
rigid  in  a  beam  sea,  or  fore  and  aft  sea,  she  would  itiU 
be  Biich  a  depth  of  immeraion  at  starting  that  she  could 
not  have  a  cargo  carrying  capacity  to  make  her  pay, 
Conatructors  bad  a  good  deal  to  considcir  in  regaj^  to 
the  length  of  ahips,  Steamers  were  the  chief  ainnera  in 
this  respect,  and  not  aailing  vessels  ;  but  on  the  t^uestton 
of  the  deep  load  line,  sailing  vessels  be  thought  to  be 
rather  the  ainners  than  the  atcamers.  It  waa  true  that 
steam  era  often  started  with  a  deep  load  line^  but  they 
lightened  aa  tht^y  went,  A  gentleman  from  IJoyd'a  had 
stated  at  the  last  meeting  that  marine  insurance  was  to 
some  extent  the  cauae  of  diaaatera  no  doubt,  and  that  if 
in  every  case  a  person  was  his  own  undc^r writer  he 
would  take  care  of  his  ahipff.  And  he  went  en  with 
aome  further  remarks  that  legislation  would  be  the  best 
thing  for  underwriters,  as  it  would  then  be  so  lucrativo 
a  buftinesa  be  aupposcd  ever^-^body  would  be  going  into 
it.  He  then  pro&tieded  to  say  that  h©  i^ould  adduce 
scores  of  poUdes  which  were  marked  **  warranted  not  to 

be  shipped  In and "a  ships,"  or  *'  — -^  and 

Co*s*  ^- limited  sfaipa."      They  knew  tbem^  i 

and  they  could  take  care  of  them,  and  they  were  per* 
feetly  able  to  look  after  these  men,  he  said.  Kow  he 
(Mr,  Dipnall)  would  ask  if  there  were  auch  peraona,  why 
was  not  information  given  whereby  such  shipa  should 
not  be  p4!rmitLt»l  to  go  to  sea  at  all.  Thi^  waa  a  most 
aeri  oua  q  uesti  on  -  The  real  pdnotpl  e  of  man  n  o  insnrance 
should  be  that  of  an  equitable  aoctetyt  where  it  waa  every- 
body's interest  to  look  aftor  the  interest  of  the  others 
and  see  tbe&t  they  w^^re  honest.      It  was  here  coofesaad 


.•pUia-.  crlificte,  and  X»  ..b™t  th«  men  j  '^^H^ZTu]:!:^'  '""  "''"™  *"  «'""'""^ 

Mr.  Young  sold  he  did  not  say  ships,  but  sbip-ownofB. 
Mr.   Dipnall  was  obliged  for  the   correction,  but  it 

landed  them  in  the  same  position  be  thought,  for  Bbip* 

owners  mnat  have  ships, 

Mr.  Toung  observed  that  it  could  not  be  discoTerai 
till  after  the  ship  was  lost  and  the  damage  dcne« 

Mr,  Bipnall  said  it  atill  left  the  matter  very  senout. 
Much  had  been  aaid  during  th«  discuaaton  regarding  th& 
loaa  of  Bntiab  ships,  and  that  it  Wfti  liot  eo  large  oam- 
paratively.  He  Would  venture  to  remind  thom  that 
with  22,000  sailing  veweli  and  22,500  steamers,  the 
marine  disasters  of  1SS2  were,  that  2,63'2  ships  wero 
totally  loat,  and  that  of  theae  1^310,  or  nearly  one- 
half,  wero  British.    There  were  210  steamers  Xui^  asul 


I  would  be  simply  to  revive  the  old 

I  irbieh  had  long  since  gone  hy.     There 

»  men  who  never  could  paaa  auob  an  eiL- 

Dfsh  mm  the  men  who   came  from  f^ahing 

>tt  ihi  V  were  most  thoroughly  efficient 

h.    A«  to  what  bad  t^en  said 

i  mne  OMoe^  bo  believed  it  was 

iliLL,  where  ft  teaman  eonld  go  and  have 

r«,  nml  and  nureal,  setUed,     It  couM  be 

Cif  upproision  and  mockery,  but  gener- 

I  sot  to^      Formerly  it  w^is  tilled  with 

1,  «fid  i^^  Bailors  w  ere  n  ot  satia£ed  that 

^^ttstioni  rdert^d  for  arbiti^tion  that  their 

titihiaaied,     and     of    course    con- 

Boi  that    was  not  ao    now.      In 

la   eonU    aay    that    the    condition     of 


* 


I 


of  tbiit  Dumber  142  were  BriUitLf  nuking  a  total  of 
1*452  Brttisb  ahips  alon^  in  one  year.  That  r^reaented 
»  losM  of  life  and  property  at  aea  perfMtly  afTpaHisf . 
He  had  Ttmd  tho  report  of  the  CammiaBioQ,  and  he 
<30Qld  only  Bay  that  iiiueh  of  what  wm  i^u^gRfted 
wonld  become  simply  a  question  of  freight  ana  priffeT 
and  they  Imow  that  it  would  com^  out  of  thfs  eonsameTQ 
pocket,  and  theryfore,  although  it  had  been  said  this 
^am  only  a  Bhip^ownar's  question^  with  which  they 
<liight  not  to  interfere,  to  hin  mind  k  wua  ptominunlly 
m  public  qntistioD.  Then  he  would  have  the  Btatua  of 
thi)  Gomtaander  much  improyed,  and  maJke  it  neciifiaarj 
tituit  they  should  hare  a  UniTfiitlty  deigre6i  Ha  then 
de^cribod  the  ccndition  of  sonxnd  tomIi  whioh  ha4  b«en 
mat  to  iea  in  an  nnieaworthy  state,  one  of  which  was 
SBfthing  thiefi  oi-  four  inchei  of  water  when  she  left  the 
Gly dft^  For  thai  caia  this  c&ptain  had  his  oertidcji,tti  mii- 
pended  lor  rax  montha  because  the  ehip  wnfl  not  ftaf^cid ; 
bnt  ha  thought  it  ^lonld  haTe  beeo  for  attemptinf^  to 
take  a  ship  to  «ea  in  the  condition  she  was.  OdIv  ao 
tmproYed  educatioii  and  status  would  enable  commanders 
to  act  with  judgment  and  independence  in  such  mntters 
with  ship-owners.  He  then  referred  to  the  case  of  the 
Ik  Za  Wi^rr^  which  met  with  ^i  accident  three  or  four  days 
alter  she  left  Liverpool,  owing  to  having  been  length^ 
fined  without  her  steam  power  being^  increased  propor- 
tionately ;  to  the  A^incmtri  and  the  caDaa  of  her  licMia : 
and  to  tho  Pcninaular  and  Oriental  ship  Eah- 
feen^  which  hou  struck  on  a  rock  at  Point 
do  Oallo.  It  was  perfectly  awful  the  loss  of 
Hfe  and  property  which  ensued  from  these  cAlnmities- 
He  would  su^fgest,  aa  the  main  point  to  be  kept  in  rieir 
by  the  oommittoei  the  raisiag  the  standard  of  education 
amongat  naval  commanders  ;  because  the  position  of  the 
captain  of  a  larg^  oc€aii*g;ovo^  passoo^er  ship  was  really 
one  of  tremendous  rciaponaibilitj^  He  was  thuhtwgiver 
and  magifitra^c  ^r  all  on  boards  and  something  should 
be  done  to  improTe  his  educ-ation  and  social  etatust  so 
that  in  case  of  any  emergfincy  he  would  be  able  to  rely 
on  hie  orders  being  implicitly  olieyed  and  curried  out  by 
eirerybody.  In  fact,  he  could  not  imagine  a  more  re- 
ipontiblc  poaitioii.  Ho  wns  glad  to  see  that  in  the 
ezuninations  at  the  Greenwich  Naval  University  some- 
thing had  boen  done  for  merchint  i:uptuiDi»t  becauHa  a 
limited  number  were  to  be  admitted  as  students,  and 
the  coureee  of  lectures  ^vere  to  be  open  to  ot&cers  of  all 
grades.  Stilly  he  felt  that  the  mercantile  navy  crept  in 
rather  through  a  door  left  a  little  ajaTf  instead  of  nuurcb- 
ing  in  boldly  through  one  which  was  thrown  wide  open, 
wm  he  should  like  to  eoe  it,  feeling  convinced  that  only 
^cod  would  rersult  from  captains  in  the  Koyal  Navy  and 
m  the  merchant  aervice  meeting  together,  and  leaming 
firom  each  other  the  resnlts  of  tbeir  vanod  experience. 
ile  saw  in  the  Timfs  that  the  reveouas  of  Greenwich 
Hospital,  which  were  very  large,  were  about  to  be 
applied  to  excellent  purposes ;  and  the  e«tabliflhmb'nt 
of  this  naval  ooH^^  wss  certainly  a  point  of 
great  value;  but  he  should  like  to  see  it  thrown 
open  fully  to  the  whole  mercantile  navy  *  and  he 
hoped  the  time  would  come  when  no  man  would  be 
allowed  to  cam  m  and  a  large  pusenger  ship  who  had  not 
taken  a  degree  at  that  or  some  similHr  college.  He 
found  that  out  of  its  great  ioco mo,  £4,000  per  annum  was 
to  be  allocated  fat  penBions  in  the>  merchant  ser%"icCf  and 
tiiey  also  had  the  Lidvantr«ge  of  tho  hospital.  The  latter, 
however,  "wa^  not  ^^xact!y  a  boon  given  to  the  merchant 
service^  since  the  ffrtadtu^tt^kt  hospital  ship  was  open  to 
all  the  world ;  and  the  £4,D00  a-year  waa  not  so  vety 
much,  considering  that  for  a  century  the  whole  merchant 
•errlce  contribnted  to  the  funds  of  the  hospital,  receiving 
nothing  in  return. 

The  B«7.  I.  Scaith  said  he  had  boon  engaged  for 
i^cne  years  m  a  work  which  brought  him  in  contact  with 
nearly  all  the  sailors  in  the  part  of  London^  and  he  would 
suggest  one  or  two  practiced  points  to  bo  kept  in  view 
before  attempting  any  further  legislation.  One  waa  that 
yott  ooujd  n^y^  got  a  teeJly  good  mercantile  navy  until 


the  same  plaa  waa  adopted  m  in  her  Majii^  mtom^ 
of  apprenticing  boys  freai  traisiag  thipt  tn  Ibe  viraril 
which  Ihey  Joined.     Oaptaina  g&DmO^f  oecaplabiii  ti 

the  boys  they^  had  on  beard,  and  too  often  thtfwm^ 
sent  adriil  on  reaehmg  ihmr  point  of  daitidate} 
bnt  this  could  not  be  done  if  they  were  tffR» 
tieed.  With  regard  to  sailors  on  sbmv,  if  tat  i 
were  any  legislattioti  ou  this  subjeot  at  aQ,  bonioi  i 
fiuwten  and  runnera  of  all  kindB  shcniM  be  rvMeibl 
Very  frequently  before  getting alongiide  Kilitp,iieMilft 
tell  in  what  state  he  ahouM  find  the  men,  simply  li 
he  knew  of  the  syrapathy  and  care  shown  by  Ihe  c 
captain,  and  officers.  If  owners  would  ofuy  I 
good  example  set  by  som^  of  their  chui  he  waie 
that  merchant  soamen  wviild  eorm  grow  into  1 1 
men  as  good  as  any  in  tbo  Royal  Nrivy,  Heeotdif 
bear  ont  what  had  been  *iid  by  Mr»  Wood  audi 
that  the  cbai'acteT  of  the  men  had  not  '^ 
though  ih^r  pkyti^m  nright;  from  ten  yeaMTi 
he  could  say  that  the  character  of  tha  m 
ally  aod  steadily  improving,  whilst  that  of  tlia  i 
had  changed  entirely.  They  were  now  a  flpkidH  I 
men,  deeply  Interested  in  the  sailox«  undiir  t&df  I 
maud,  aod  for  the  most  part  taking  an  iotereit  ia  I 
spiritual  as  well  as  in  their  temporal  welfure*  Itl 
h^  a  great  thtog  if  owners  would  euiable  ihsifE 
pay  0^  their  men  and  send  them  home  imn 
arrival*  but  he  could  not  say  that  sailon  ' 
hab[t  of  complaining,  either  of  their  ownen^ 
accommodation}  or  their  provisiona. 

Itr.  Biddle  said  that  tbuugh  now  coniieetod 
preas,  hii  sailed  ont  of  the  port  of  London  in  iWi 
apprentice,  and  since  that  time,  until  a  ibw  ^ 
had  £M.'rved  in  the  Dntlahand  American  mar^aCQti 
Ao  that  he  was  able  to  speak  from  practieal 
He  appreheodc<l  they  were  not  met  to  take  sides 
or  another,  neither  to  advocate  sailom  at  the 
owners  or  rife  vrrifi,  but  to  consider  what  coidd  bi 
hy  wise  leigislution  to  improve  the  oondition  of 
He  did  not  advocate  further  interfjerence  by  the 
Trade,  but  aitch  legislation  as  had  been  pointed  tl 
Captain  Ptm,  The  Board  of  Trade  had  bean  atitlM 
since  1S64.  Act  after  Aot^  and  clauasi  aJW  ijlsoili 
been  passed,  the  laet  iaanod  being  an  imnissaa  BM 
Booki  which  uo  oneoould  understand.  He  thoadltifai 
need  he  no  more  risk  in  travelling  by  »«a  thss  ny  iMi 
because  »hips  might  he  CDnstmrted  which  vofddwtff 
deBance  the  utmoat  violence  of  the  winds  lad  wtifv^  il 
had  been  proved  in  the  cjiae  of  lights shtfi  »»1 
others.  Mr.  FlimsoU  had  been  accnaed  of 
but  the  fact  was  be  hml  not  told  half  the  ^ 
instance,  he  bad  sailed  from  London  in  a  ilup  ^S& 
emigrants  on  board,  and  the  captain  would  aot  "  ~ 
pumps  to  be  touched  until  they  got  clear  of  the 
and  thon  there  were  '^  H.  l»  in.  of  waler  ia  tia 
Inhere  wne  no  doubt  loeacs  at  sea  could  he  ^ 
legislative  iuterl'^rencs  to  a  very  gretU  extaal,  b^ 
interference  would  probably  end  in  throwing  ov'* 
into  the  hunds  of  foreigners. 

Mr.  Oraves  said  the  flag  under  which  thaf 
'  was,  he  imagined,  deecribed  by  the  motto 
used  to  hear  as  a  boy  before  he  ran  away  ami 
sea,  *ahu  jiopuii  Mtpr^ma  lesp.  lie  had  htiald  it 
more  than  once  that  if  certain  altefatiiOBP  won 
the  law,  British  owners  and  maslet*  would  put 
ahipe  under  foreign  flngn ;  but  the  fact  waa  lh«y 
not  do  &a  without  beiog  natunUiaed  abroad,  and  as 
ting  to  all  the  Internal  polity  and  regnlalios^  d\ 
country  which  they  selected,  and  he  did  not  thialftt 
would  be  very  anxious  to  do  IhaU  If,  for  il 
chose  Germany,  they  would  be  called  upon  to 
in  the  Landwehr  or  the  Royal  Navy,  and  thii  ba 
bended  would  prove  an  insuperable  objection.  Hi 
the  character  of  British  aeamen,  and  thoogh  ha 
goiug  to  foul  his  own  nest,  he  must  admit  ^ 
preaent    moment    there     waa    aom^thisg 


JOURNAL  OP  THE  SOCIETY  Oi*  ARTS,  Pbbbuart  26,  1876.  ^27 


^^QfDeniDtfk.  Thia  was  shown  by  the  r^Krai  of 
tke^odge  of  theCout  at  fihanghai  a  year  aco,  in  which 
kwcmiuphy  taying  that  his  office  hadbecome  the 
Mt  QDthaakM  which  anyone  coald  hold  under  the 
Mffa  Offiae;  and  not  very  long  ago,  whan  he  reached 
Nw  Odeans,  with  a  thoroughly  weS-aflFected  crew,  they 
i*?i^  f»"hed  htm  civilly  good-bye,  and  walked 
C  Ate  t9kinwg  to  the  difficulty  of  getting  landsmen 
atUmfod^  and  the  necessity  for  taking foieignera, 
taghthM  waaa  thing  he  disliked  on  psinaple,  he  said 
teehid  been  great  oompHcations  lately  between  the 
kM  aofiMritiaa  and  thoae  of  the  oolonies  with  regard 
tottecastomof  engaging  men  ftn-  the  mn out  only  to 
Jijtv.  Odcutte»  Singapore,  and  Hoag  Kong,  and 
ttttuxmg  them  on  their  arrivaL  The  masters  could 
MtfaM  the  men  on  board  because  thair  oontraot  had 
■luid,  bat  the  local  aaliiorities  would  not  allow  tiiem 
viipaft  00  shore  beeaoae  they  had  not  sufficient  money 
Wttto them  to  provide  for  thdr  aooommodation  in 
■«8iibc|fl  Home.  A  long  oorxespondenoe  had  taken 
^M  this  subject,  and  he  remembered  great  dilBcul- 
Wa^  occurred  ai  Houg  Song  about  it,  the  xusult 
9jm  tut  abaat  three  hundred  men  had  to  be  taken 
*  «  a  man  of  war.  He  found  in  the  Ship- 
n  M  Amendment  BOl  a  provision  that  sleep- 
SL°^^^'*^  ^**  ^  ^  ™*^  *  misdemeanour, 
SjIT^**  •roMt  the  culprit  in  the  captain's  log, 
■  Mtoyd  by  pnnisktment  on  arrival  at  home;  but  he 
ifcwwd  such  a  regulation  absurd.  He  would  defy 
EI!^F  ^  '*®^  during  his  watch  in  a  ship  under 
■•ofiMd,  beeaoae  if  the  captain  and  officers  worked 
is?"  JS?'****'  "***  •  **^  "would  be  out  of  the 
Hie  affiear  of  the  wateh  would  not  atand  on 
dedt  or  the  bridge  wad  about,  but  would 
and  taUc  to  the  men,  arooae  their  intelli- 


be  a  renegade,  nor  did  he  seo  why  a  foreigner  was  to  be 
admitted  to  share  in  his  birthright  He  considered  an 
English  ship  to  be  an  integral  part  of  the  country,  and 
that  it  was  indeeent  and  improper  for  her  to  be  com- 
manded by  a  foreigner;  though  it  was  quite  possible  for 
this  to  be  tiie  oaae  even  though  the  man  in  question  did 
not  know  a  word  of  English. 

1^  diacuasion  was  here  adjourned  to  Wednesday 
evening  next,  March  3rd,  at  8  o'clock. 


HISCELLAHEOir& 


THB  NEW  PATENT  BILL. 

The  following  is  an  abstract  of  the  provirions  of  th& 
new  Patent  Bill,  given  in  Engineering  last  week : — 

Clauses  1  to  4  are  preliminary  and  definitive. 

Clause  5  defines  the  constitution  of  the  Patent  Com- 
mission, which  includes,  as  at  present,  the  Lord  Chan- 
cellor, the  Master  of  the  Bolls,  and  the  law  officers  of 
England,  Ireland,  and  Scotland,  with  five  new  Com- 
missioners, who  are  to  be  unpaid,  and  are  to  be  appointed 
by  Royal  Warrant.  Two  are  to  be  nominated  by  the 
Board  of  Trade. 

Clause  6  provides  for  the  appointment  of  examiners^ 
not  leas  tlum  two,  and  not  more  than  four  in  number, 
to  be  chosen  by  the  Lord  Chancellor,  who  shall  state  in 
writing  that  they  are  "  specially  qualified  for  the  office 
by  legal  or  scientific  knowledge." 

Clause  7  refers  to  the  appointment  of  referees,  who 

••J  »» «.     1  'X '  — ~«  — w«   MAKuu-  I  "  shall  be  persons  specially  qualified  for  the  du^  by 

■Mtty  to  «l«v«te  them.    A  captain  ought  to  act  |  knowledge  of  manu&ctures,  art,  or  science."    They  aro 


i »  *J5|»  to  his  shin's  company,  not  scon  up  all 
rtaitsm  his  logand  drag  them  off"  to  a  magistrate 
AJ**^  J^  gwattiiingwas  to  elevate  the 
i«  themaatOT,  and  educate  him;  and  this  was 
PJ^«*t  aaeeaaary  baoauae  it  was  evident  that  Emr- 
y^  about  to  run  a  race  with  one  of  the  greatSt 
Iw  Ji!?,  ^  •^w  "«  ia  *be  world— a  Saxon 
«^«bndredraoe  to  herself,  and  one  whose  prae- 
g*»»>padugatB  aU  her  people, and  to  do  so  on 
"£T^  This  waa  the  great  thing  wanting  in 
■JW^the  navy,  to  laydowna  solid  foundation 
jwijnnciples  of  spherical  geometry  on  which  the 
STii?'^  ^^  navigation  was  based.  This  had 
■«  tmi  piopwly  attended  to,  and  great  evil 
^ith  regard  to  aduanoe  notes,  there 
artidas  in  which  the  advanee 


•■te^d.  sod  when  the  account  waa  made  up  by  the 
y  •  *?^*^P?*?^  °**^'  *"*•*  ^^  reckoned  aa  so 
aiitedaduated  from  ttie  balance  due  to  the  aailor. 
yy»lmppantiiat  when  he  got  home,  the  person 
^vr!?J5?T  ?^  ,  advance  note  on  leaving  would  , 
tSf!^  It  had  never  been  paid,  the  broker's  ' 
t  l!5P^'  ^^  "**  "^  '^°^*»  •^d  poor  Jack's  only  ju( 
fcZS5V*  i^  ^^  ^^^^  agamst  the  owner. 
■Mjl  &at  the  Board  of  Trade,  by  allowing  ttiat 
•  the  artH^ea,  legalised  the  advance  note,  and 
la^nsible  for  enforcing  its  payment.  Ee- 
a  to  the  subject  of  education  iumi  compulsory 
^'  for  a  master's  certificate,  he  complained 
^  ^^  ^«ro  allowed  to  pass  sudbi axaminationa 
•gag  jwved  the  stipukted  time  on  board  an 
■q^  lbs  was  a  great  hazdship  on  English 

WHSl,  '«To  giant  a  foreigner  a  cactifioate 

h  a  sham  sale,  he  has   put  his  skip 

flag,  is  suiddaL    You  put  an  iMtra- 

himda  which,  shoukl  any  nytna  take 

hia  country  and  oon^  makes  him  an 

Bd  a  spy  at  his   nleaaufaw"     He  had 

w   during    hia  life    to   fatsake 

Mm    oDuId    mewm    eonaant    to' 


to  be  choaen  jointly  by  the  Board  of  Trade  and  the  Com- 
miasioneis  every  two  years,  and  are  to  be  ''  distributed 
in  panels  aceording  to  their  several  qualifications." 

Clauses  8  to  10  define  the  mode  of  making  applicationa 
for  patents.  The  applicant  is  to  file  a  full  specification 
of  his  invention,  and  any  person  having  an  interest  in 
oppoeing  the  grant  may  do  so.  "  The  use  and  publica- 
tion of  tibe  invention  by  the  applicant,  during  a  period  of 
six  Tffimf**  from  the  date  of  the  application,  shall  not 
prejudice  the  grant  of  a  patent  for  it  (which  ]^rotection 
from  the  consequences  of  use  and  publication  is  in  this 
Act  reliearred  to  as  provisional  protection)."  The  appli- 
cation ^all,  **  on  Ihe  expiration  of  the  prescribed  time," 
be  referred  to  an  examiner  and  a  referee. 

Clause  11."  The  examiner  and  referee  or  referees  shall 
consider  the  application  and  relative  documents,  and  shall 
report  to  the  Comnussioners  thereon,  and  especially  with 
relnenoe  to  the  following  questions : — 

(a.)  Whether  the  invention  is  a  proper  subject  for  a 
patent  within  the  Statute  of  Monopolies. 

{b,)  Whether  the  specification  is  sufficient. 

ftf.)  Whether  the  invention  is  new,  as  for  as  they  can 

tge  thereof  from  an  examination  of  former  i^[»ecifi- 
cationa  and  other  documents  and  publicationa  in  the 
PatMit-office. 

{d.)  Whether  the  invention  is  in  the  nature,  wholly 
or  mainly,  of  a  eombination  of  known  machinery,  aub* 
staneas,  or  processes. 

(«.)  Whether,  regard  being  had  to  the  last-mentioned 
ooiMuifiratMMi,  or  to  the  consideration  that  the  invention 
is  notof  great  inq>ottanee  or  utili^,  or  for  any  other 
reason,  it  u  expedient  that  the  duration  of  the  patent  to 
be  gxaatod  for  it  (if  any)  be  limited  to  seven  years;  or 

(/I)  Whether,  by  reason  of  the  frivolous  character  of 
tiM  invention,  or  any  other  reason,  it  is  not  worthy  of  a 


Clause  12.  The  application,  accompanied  by  the  re- 
port of  Ihe  eomanner  and  referee^  irtiidi  is  always  to  go 
witli  the  apeciieatien,  is  to  be  transmitted  to  the  law 
offioer,  who  will  give  hia  opinion.  The  applioatian  and 
opiniana  will'than  he  made  pnfalic. 
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CkuAea  O  to  1&.  Notice  to  proceed  bfiTiug  beetn  given 
lij  the  upplicant  the  patent  and  a  wnirant  for  senliiig 
will  he  prepared  and  flahinitt«d  to  the  Lord  Chimeellor. 
If  the  }iLW  oSlcera'  i-eporfc  is  adverse^  the  ftpplicatit  mny^ 
nuverthelesfl^  petitioxL  the  Lord  Chancellor  for  the  g;rftXLt 
jiiid  aealiBif  of  a  patents  but  '*  any  person  *^  may  petttion 
agaiiiiBt  the  eealinj^f;  and  th^  patent  will  oot  he  sealed 
^^  Qniefia  a  request  ioT  tha  n^aLing  thereof  is  made  within 
three  months  of  the  date  of  the  witrrant,  and  within  the 
period  of  provisional  pTotectioc/'  The  sealing  muat 
take  place  within  Heven  days  before  the  proviaional  pro* 
tection  and  not  Booner^  and  eve^  patent  »hall  be  dated 
the  day  of  the  Application^ 

Glauje  17^  Patents  ia  €»Ktend  to  the  Unted  Kingdom, 
t^nt  may  in  certain  case^  ako  include  the  Colonies. 

ClauBO  18.  Powetifi  ure  ri?served  to  the  Lord  Chancellor 
to  extend  the  period  of  provisional  protection,  and  the 
period  during  whirii  the  patent  may  be  lued* 

I'lause  19  relates  to  foreign  inventioiu  and  to  appli- 
tanta  resident  abroad  or  to  Jiliens  wherever  resident.  The 
proviaiona  are  aa  follow : — 

**  ( 1 ),  A  patent  shall  not  he  granted  on  the  applica- 
tion; unlcsfl  the  applicant  dcc^Iares  himself  to  be  the  firat 
and  troe  inventor^  and  no  patent  shall  he  granted  in  re- 
spect of  a  communicFLtion  from  abrosd* 

*'  (2).  A  patent  shall  not  be  granted  after  the  expira- 
tion <jf  a  foreign  patent  for  the  inventionj  and,  if  so 
granted^  shall  be  void, 

*^  (3).  If  at  the  time  of  the  application  there  is  a  foreign 
patent  for  the  invention  in  force,  a  patent  ehall  not  be 
granted  imleas  the  foreign  patentee  la  the  applicant^ 
and  his  application  is  made  within  six  months  after  the 
date  of  the  foreign  prttent,  or  of  the  earliest  foreign 
patent  (If  thore  are  mors  than  one) . 

J4).  A  notice  of  e%*ery  foreign  patent  for  the  invention 
m^mUng  al  the  date  of  the  warrant  for  the  patant  ahall 
appear  by  indorsement  or  otherwise  on  the  patent. 

|o) .  The  patent  shall  cease  on  the  oeaaing  of  the  foreign 
patent  (if  any),  or  of  Bueh  one  of  the  foreign  patents  (if 
more  than  one)  as  Erat  ceases/" 

Clauae  20  regulates  the  use  of  inv^ntlona  patented  hero 
by  foreign  veasols  in  Britiah  waters. 

Clause  21  enables  the  patentee  to  amend  his  specifica- 
tion. If  leave  is  sought  to  amend  after  the  reference  to 
the  examiner  it  is  to  he  treated  in  aU  respects  as  an 
ori^nai  application.  No  amendment  will  be  allowed 
which  would  extend  the  patent  beyond  the  original 
elaima.     Parties  mny  amend  after  the  patent  is  sealed. 

Clanao  22  provides  that  a  patent  may  be  revoked  on 
petition  to  the  Lord  Chancellor^  the  proceeding  by  acirt 
facias  being  abolished. 

Claoses  23  to  26  regulate  the  gr anting  of  licences  and 
provide  for  the  registering  of  liceniie  deoda  and  assign* 
ments  at  the  Patent-ofScpT  and  do  not  materially  differ 
from  the  regulattonii  now  in  force. 

Olauee  37.  Within  two  years  of  the  date  of  a  patent  it 
may  be  fovoked,  unless  it  has  been  pnt  in  practice  within 
the  tinited  Kingdom,  or  unless  *^  the  patentee  fails  to 
grant  licenses  to  proper  persons  requiring  the  same«  on 
terma  which  the  Lord  Chancellor  deems  reasonable  J' 

Clause  28  empowers  the  Lord  Chancellor  to  allow  esc- 
tenatoos  of  pat^ta  which  have  only  been  granted  in  the 
first  instance  for  seven  years,  but  the  whole  term  of  the 
patent  ia  in  no  caae  to  exceed  fourteen  years  from  the 
date  of  the  original  application. 

Clansi5  29  saves  the  rights  of  inventors  who  exhibit  at 
any  exhibition  held  by  the  Commieaionera  of  1851^  or  at 
any  othf^r  exhibition  which  shall  be  certified  by  the 
Board  of  Trftde  aa  '*  likely  to  promote  Britiah  art  or 
Industry,  and  to  bo  beneficial  to  the  mercantile  or 
industrious  claaaei,"  Application  for  a  pstent  mustr 
however,  be  made  within  six  months  of  the  opening  of 
9uch  exhtbition. 

Clauses  30  to  33  deal  with  cases  of  fraud,  and  provide 
that  a  patent  granted  to  tho  first  inventor  ahall  be  in- 
validated by  anapplit^fttion  in  fraud  of  him.  A  falsifica- 
tion of  entries  in  the  registetr  of  aasigamenta  or  licenses 


is  a  misdemeanour.  Any  peiBon  who  frsaddnttlf  pli^H 
thu  name  of  a  pateinls«  on  any  artide  is  liibb  ti^H 
penalty  of  £50,  out  no  peisoti  h  In  nay  C!aK  hililol^| 
penalty  for  placing  the  wofrl  '^  wtenl*'  en  «iiytid^| 
made.  It  is  a  niit^deme^nour  Uf  fi&  OT  Cnuscd  to  1>9l^| 
tfc  false  declaration  at  the  Patont-olBe«.  ~^| 

Clause  3i*  "  A  pAte&t  ahall  have  to  all  illklLtltiM]^| 
e^ect  aa  againit  her  Majesty  the  Queea,  har  hsn^H 
fiuooeaorSf  as  it  hai  M  against  a  subject.  But  tbjeofl^H 
or  commissioneta  admloifftering  any  de|)artmeGtci(^H 
auirvice  of  tho  Crown  may,  by  themaelvcs,  iheu^  ^C^^H 
contractor,  or  othera,  use  the  invention  for  th*  iB^^H 
of  the  Crown,  on  terms  to  bo  agreed  on  betwoa  4)^| 
officers  or  commissionetra  and  the  patentee,  er,  iiid4^H 
of  such  agreement^  settled  by  the  TTeasory/'  ^H 

Clauses  35  to  43  relate  to  procedniv,  and  are  iii!iiaff^|' 
a  technical  character-  The  Lord  ChaTvc^^Uor  »J^| 
powered  to  delegate  his  authority  to  a  judge  of  tba  l^| 
Court,  and  any  petition  may  ha  dianusaed  on  Ihaft4^| 
of  the  petitioner  having  no  interest  in  the  nutter^  Wm 
appeals  are  allowed  from  the  Lord  Chaacallor^i dfldil^Bi 
hut  he  may  at  his  discretion  grant  a  re-heam;^  ^H 
partioulara  of  objectioi^  are  to  be  delivered,  lai^H 
Lord  Chaocellor  can  grant  ordera  *'  for  an  injond^B 
inspection,  or  account/'  Tha  aaaJatance  of  ^xp^  ^m 
be  obtainml  when  thought  fit.  ■ 

CUuses  4-1  to  46  relate  to  the  official  seal  of  the  QqJ 
missionerBf  and  the  providing  of  proper  buHdiafi  t^  H 
Treasury.  V 

Clauses  47  regulates  the  dutira  of  theexHmjnen,    \ 

Clause  4B  consists  of  fourteen  sections  eiiipEiwi^rui|il 
Commiasionera  to  make  general  rules  for  prinlmgij^B 
lishing,  selling,  distributing,  and  indeidag  thetf  ^^| 
tions,  for  the  estahliahmont  of  a  muaetim  or  eoUs4H 
models  of  inventuma,  and  for  refolatiitg  tb«  VH 
referees  and  experts.  ^H 

Gkusea  dl  and  52  direct  that  tha  payiceifit  of  fi^| 
made  by  atampi^.  4H 

Clauses  53  to  Sfi  refer  to  proeednre  for  ln&ia|pH 
and  revocation  in  Ireland  and  SeotlAnd,  1 

Clauses  57  and  58  are  tranaitory^  and  mersly  fftolMi 
the  introdoetion  of  the  new  enactment**  € 

dausei  59  to  61  save  the  rights  of  the  LotdChisaii 
and  of  the  Crown. 

The  schedule  gi  voa  the  liat  of  fees,  which  sfc  % 
the  same  as  at  preaent,  the  only  material  aiteialicia  % 
a  reduction  of  £5  in  the  cost  of  a  patent  for  tbe  W  t 
years. 


In  i^  report  upon  the  attempted  nftti 
of  variaui  pUntR  at  Kitmes,  in  the  South  of  Vn 
nisbed  by    M.    Maiinieast  to  the    JiuilrJi*  dt  £t  I 
d' Af^dimtttation^  it  ia  stated  Ibat  tho  Japaft  wax  ttaal 
iucaedatuia)  has  lasted  through  ntx   s^uons,  thoa|^  r 
been  cut  to  the  ground  by  the  fruit  more  ttum  oaoa 
LnHfu*  camphora,  after  giving  hopes,  has  proved  l» I 
AtufrojjoffOH  *gttantnfuti  an  excefUingly  fragraat  | 
withstood  the  moflt  saver*  aeasoni.  All  attnuptsto  1 
tha  Eucaiyptfi^  globulus,  however,  have  failed. 

A  cttfit-iroii  Hghthonso  for  the  isloDdi  d  \ 
in  tha  BaIuc,  has  been  made  ia  Paria  and  aimt  oat  1 
nn  accoucit  of  the  Rnuian  Govflmniflnt.  Tbei 
tirelv  of  cast-iron  2\  in.  in  thicbneM.  It  ia  17  i 
hetglit  from  the  bane  to  the  sum  mi  it  of  ths  Isi 
meosnres  12  n^etres  diamater  at  the  bottom,  and  7  < 
the  gallery  above. 

The  production  of  coal  in  Balgitim 
amounted  to  15}778t4Cll  tons.  Of  thfa  prodnctloit  ' . 
tons  were  eipf>rted.  Of  the  4,171,872  Com  of  Beljr 
exported  in  1873^4,014,118  tons  went  to  Fnuia\  Tt«J 
ports  of  coal  from  Belginm  appear  to  have  »&taev^i 
clined  in  the  first  haii  of  1874.  ' 

According  to  Bottger  nickel  ta  better 
than  any  other  metal  for  f^lvaniiing  in^n,  ^nd  ^t  r 
action  of  oxidation  much  b«trer  thiio  gold,   Tha  laUlV| 
is  vety  porous  when  it  is  in  a  ihiu  layer  ;  ulekul,  oaf  " 
traryi  fonns  a  thoroughly  impenaaahle  OMitil^« 
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THB  TTBOPHOKE. 

IkiaooQiBpttqriiif  ittortnlioniQiirenotiike  P^ro- 
ikMoflLKartur,  whidh^waaibe  satject  of  a  paper 


read  last  week  by  M.Diiziaat  The  instnunent  azhibited 
at  the  meeting  was  of  the  aame  oharaoter,  bat  had  not 
as  many  tabes  as  that  shown  in  the  engraying. 


i|f 


vv 
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I  f!  II  1 


M.  Ka8TNBB*S  PTBOPBeKB. 


oniBarATioHAL  exhibition  op  apparatus 

FOB  SAVING  LIFE  AT  BRUSSELS. 
[^M^mdmwi  B§lg€  gives  the  following  partioolars 
VMBif  tiie  lotema^onal  Exhibition  of  Apparatos  for 
-^■^  life  Mid  Hygienic  Appliances  that  is  intsoded 
J  bi  iwid  at  BriiBMltf  n^xt  year.  This  exhibition  will 
«  tiTidad  mlo  t^  clasaea,  as  follows  :— 
^|"lv7B*Tmg  life  from  fire,  sub-divided  into  five 
*^ut  ^*  ■'~^-  Apparatos  and  means  for  saving  life 
l^  i*^  *^  *^*  '*^  lastroments  and  appliances  for 
^J^tkmoffiM.  a.  Appliances  used  for  saving  life. 
-^y*^-  ifl^trumenta,  and  substances  used  fcr  ex- 
.1™^  ^"^    *'  Means  of  transport  for  men  and 

.  ^^^  -Apmr^tiw  nnd  implements  of  every  descrip- 
"     ^^'fl?  life  at  s^a  and  preventing  danger  from 


Class  m. — Appliances  for  preventing  aeoidents  on 
roads,  railways,  tramways,  ftc. 

Class  TV. — ^Appliances  for  x^eving  wounded  in  time 
of  war. 

Class  v.— Hygiene  and  public  health. 

Class  YI. — Hygiene  and  means  for  preserving  healtib 
in  various  indtwtries. 

Class  YU. — Hygieneasapplied  to  domestic  and  private 
life. 

Class  YIH. — Medicine,  surgery,  and  pharmacy  in  their 
relation  to  the  previous  named  classes. 

Class  IX. — Institntions  having  for  their  object  the 
bettering  of  the  condition  of  the  working  classes. 

Class  X. — Hygiene  in  its  application  to  agriculture. 


During  1874    a  single  fruit  firm  in  New  York 
imported  the  large  number  of  67,250  bunches  of  bananas. 
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VIENNA  EXHIBITION  EEPOttTS. 
fQmt\nu$dfnmpag$  263^. 

The  report  following  that  of  Dr.  RoBsell,  noticed  in 
the  article  on  the  present  sahjectis,  by  Lieutenant  T.  H. 
Anitev,  R.E.,  on  "  The  Art  of  War."  The  amount  of 
exhibits  under  this  heading  seems  to  have  shown  how 
great  an  adrance  has  been  made  of  recent  years  in  the 
implements  of  war.  Lieutenant  Anstey  has,  for  the 
most  part,  confined  himself  to  a  description  of  the  various 
classes  of  weai>ons  shown  by  the  aifferent  countries, 
through  which  it  would  be  difficalt  to  follow  him  with- 
out exceeding  reasonable  limits  in  the  present  notice. 

Next  to  this  comes  an  elaborate  report  of  the  utilisa- 
tion of  peat  and  peat  lands.  Mr.  Pallet  considers  that 
the  problem  of  adapting  peat  to  metallurgical  purposes 
has  been  solved  by  Austria,  to  a  great  extent,  before  any 
other  country.  This  state  of  things  is  chiefly  due  to 
the  fact  that  Austria  is  in  many  pi^  rich  in  iron  ores, 
but  has  no  coal  to  work  them.  On  the  other  hand,  there 
are  immense  tracts  of  peat  available  for  fuel,  and  these 
are  being  more  and  more  utilised  as  wood  g^ws  dearer 
and  more  scarce.  A  Government  Commission  reported 
on  the  subject  not  long  sinoe,  and  the  effect  of  this 
condition  of  things  naturally  was  that  the  Vienna  Exhi- 
bition was  specmlly  rich  in  specimens  illustrative  of 
recent  process  in  the  peat  industiy. 

The  various  exhibits  were  classified  by  the  reports  as 
follows: — (1)  National  formation  and  growth.  (2)  £x- 
totction  or  winning.  (3)  Mixing  and  condensation.  (4) 
Drying.  (6)  Carbonisation  or  charring.  f6)  Products  of 
distillation.  (7)  Applications  as  fuel.  (8j  Reclamation 
of  peat  lands.  (9)  Sundry  applications.  With  regard 
to  the  formation  and  growth,  the  principal  practical 
remark  is  as  to  the  very  considerable  variations  which 
are  found  in  peats  from  different  localities.  As  to  the 
method  for  extraction,  it  appears  that  hand  labour  is 
principally  employed  throughout  Germany.  There  are, 
however,  several  machines  which  are  extensively  em- 
ployed, and  the  principal  of  these  are  described  with 
iUustrationB  by  Mr.  Paget.  The  methods  of  masticating, 
compressing,  and  moulding  peat  are  of  course  numerous, 
and  the  various  machines  for  the  purpose  receive  due 
notice.  The  methods  of  drying  peat  are  all  air-drying, 
and  it  is  well  known  that  here  lies  the  great  difllculty  of 
its  preparation.  Peat  as  cut  contains  75  to  90  per  cent, 
of  water,  and  this  has  to  be  reduced  to  25  per  cent. 
When  dry  its  hygroscopic  qualities  are  such  that  it  will 
take  up  20  per  cent,  of  its  weight  in  wet  weather.  Dry- 
ing frames  of  very  different  forms  are  employed,  and 
several  of  them  are  illustrated  by  diagrams  in  Mr. 
Faget*s  account  of  this  part  of  his  subject. 

The  next  point  is  the  carbonisation  of  peat.  This 
portion  of  the  report  is  mainly  occupied  by  a  description 
of  Lettmann's  peat-charring  lain.  Next  comes  an  account 
of  the  products  of  the  distillation  of  peat.  This  class 
was,  Mr.  Paget  states,  very  meagrely  represented  at 
Vienna.  There  were  some  cases  of  the  various  products 
— ^parafilne,  naphthaline,  b^izoine,  photogene,  asphalte, 
naphtha,  oxalic  acid,  carbolic  acid,  &c  In  some  cases 
gas  has  been  distilled  for  use  in  factories  near  peat  beds, 
but  the  difficulties  in  the  way  have  naturally  prevented 
any  such  considerable  use  of  this  xnateriaL  Several 
attempts  have  been  made  to  utilise  the  Austrian  supplies 
of  peat  as  a  fuel  for  manufacturing  purposes.  It  was 
employed  in  blast  furnaces,  for  generating  steam,  for 
puddling  iron,  &c.,  to  judge  from  Mr.  Paget' s  report, 
with  some  amount  of  success.  • 

As  to  the  reclamation  of  peat  lands,  the  chief  instances 
are  given  by  Holland,  and  by  some  parts  of  G^many, 
Hanover  and  Oldenburg  especially.  In  the  first-named 
country  peat  has  been  gathered  for  three  hundred  years. 
There  a  rotation  of  crops  is  practised,  which  produces 
excellent  results.  Tobacco,  the  most  exhaustive  of  aU 
crops,  IS  grown  very  Bucceisf^y.    In  Haco  ver,  the  bog, 


after  bein^  drained,  is  out  up,  burnt  over  its  sur&oe,  i&d 
laid  down  in  buckwheat  for  six  years.  By  tiiis  timetbeioil 
is  exhausted,  and  it  is  planted  with  biich,  pins^  snd  fir. 
Under  the  heading  of  *'  Sundry  applicataons  of  pest,"  t 
few  uses  of  it  are  treated,  not  mentioned  under  tlie 
previous  headings,  such  as  railway  carriage  briquettes, 
thatching,  pasteboard  and  paper,  manure,  Ac 

The  conclusion  of  the  report  deals  with  the  utalintioii 
of  peat  in  the  United  Kingdom.  As  to  this,  the  geuenl 
result  of  Mr.  Pagefs  observations  appears  to  be  tl^t  peit 
per  $0  can  only  pay  as  a  fuel  under  certain  droom- 
stances,  and  when  it  does  not  oonie  into  competitioa  with 
coal.  However,  there  are  many  districts  where  the  re- 
moval of  the  peat  adds  to  the  value  of  the  soil  below,  tsA 
here,  if  the  reclamation  of  new  land  was  taken  in  con- 
junction with  the  use  of  the  superincumbent  peat  Mfiul, 
the  question  would,  Mr.  Paget  urges,  wear  averydifanot 
aspect. 

The  third  volume  of  the  Reports  commences  with  the 
report  by  Sir  M.  Digby  Wyatt,  on  the  diataeteriitic 
features  of  the  building.  In  this  an  account  is  giren  d 
the  various  buildings  which  have  been  used  for  exhibi- 
tions since  the  original  structure  in  Hyde-park.  Speak- 
ing with  considerable  praise  of  the  Vienna  bnildisf  ,  Sir 
Digby  Wyatt  yet  sees  much  remaining  to  be  improvei 
He  doubts  if  we  have  yet  attained  the  best  form  of  ex- 
hibition building,  or  whether  it  may  not  have  to  be 
sought  in  modifications  of  several  of  the  tlresdj 
attempted  schemes.  It  is  suggested  that  the  best  typi 
might  very  probably  be  found  in  some  of  onr  Ur^ 
railway  stations.  The  description  of  building  required 
is  one  **  with  no  internal  walls,  but  with  a  roof  sap- 
ported  on  light,  cheap  columns,  with  the  light  comi^ 
vertically  down*  from  near  the  apex  of  the  roof  in  our 
climate,  or  from  vertical  windows,  easily  shaded  bf 
blinds  or  Venetians  in  hotter  countries." 

Professor  Archer's  two  reports  on  pottery  andporoeliii^ 
and  on  glass  are  the  next  in  order.  As  to  the  coopan- 
tive  merits  of  the  different  countries  in  tiie  fint-nuB^ 
class,  he  considered  that  there  was  little  doubt  u  to  the 
pre-eminence  of  British  manufactures.  Austria  is  placed 
second,  in  many  respects  running  us  dose ;  then  foUow 
France.  Prussia  aiid  Austria  hsid  the  best  show  of  t6Rv 
cotta,  but  in  all  the  other  departments  England  caaM 
first.  In  glass  the  exhibition  was  unrivalled  by  an| 
previous  one.  Standing,  so  to  speak,  in  the  Ten 
centre  of  the  Continentel  glass  industry,  it  woold 
have  been  strange  had  it  been  otherwise.  Her« 
neither  France  nor  Great  Britain  was  well  represented^ 
Venice,  Bohemia,  Hungary,  and  Bavaria  did  theii 
utmost.  That  our  manufacturers  did  not  come  forward 
more  readily  is  alluded  to  by  the  reporter  as  t  matta 
for  regret,  especially  as  it  caused  a  deficiency  in  thai 
description  of  glass,  the  pure  crystal-glass,  on  the  pro* 
duction  of  which  our  makers  particu&ly  pride  them^ 
selves.  In  plain  sheet-glass  Belgium  was  specially  cce^ 
spicuous,  and  showed  considerable  superiority  over  oo* 
selves  and  other  competing  countries. 
(7b  be  continued,) 


According  to  Nature,  the  Bamie,  or  China  gr«Jj 
plant  {Bmhmeria  nivea)  seems  to  thrive  in  ^V^ 
specimens  having  been  shown  at  a  recent  exhibition  in  w 
colony  and  oompared  with  plants  grown  in  Franca  Th| 
Cayenne  plants,  which  were  grown  on  eomparativety  P»j 
soil,  without  manure,  and  with  little  or  no  attentki&j^ 
double  in  size  and  height  to  those  grown  in  Franca  ^ 
successive  shoots  were  produced  in  one  year. 

The  increase  in  the  coltiyation  of  beetroot 
Europe  for  the  manufacture  of  sugar  is  said  to  be  oau 
great  loss  to  the  cane-sugar  planters  in  Cuba.  Should 
European  manufacture  and  consumption  of  beet  sagar  go 
increasing  as  it  has  done  during  the  past  four  yssn,  aerr 
changes  are  anticipated  in  the  cane*sngar  prodaotiaBi 
over  the  West  Indies. 
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ILOAX  OOLLEGTION  OF  SCIENTIFIC 
mSTRUMBNTS. 

iaot  Hunk  ve  toe  going  too  £ar  izt  aisamLiig  that 

Ut  mflnantul  meeting  held  at  South  Ken- 

i  SitsidAj  m^j  b«  ragarded  ^a  the  first  and 

^)  itep  ia  a  moat  important  work. 

I  at  ft  meetiaj^  of  ihis  kiad  of  two  aadh 

I  of  her  liajesty'a  Goverameat  aa  the 

rRielknioti(l  and  Lord  Sandon  mayi  we  think,  be 

i  %iiiic3dnt  thftt  tho  preaent  Goverotuent  ia 

rio  do  «h«t  it  can  lar  tho  Hdvancement  of  acmnaQ 

[  fdetitific  edfication,  and  In  order  to  do  thia,  h 

i  ivhat  its  duti€«  ar«  in  the  mattor.    The 

I  Dtplf  of  tht^  two  abovti-namf^d  Miniati^rs  to 

9  d^putJiUoa  liMit  wock  ia  quite  in  rc- 

H  ftltog«fthi}r  ft  tenmrkable  oq«,  toU' 

Lid  ol  two   of  her  Moj^ty'i  Minlstenir 

n\h  toMLj  of  the  moet  eminent  men  of  sct<^nce 

And  th^  unamimity  in  faTour  t>f  thie 

)of  of  it«  high  importuicet  and  wu  hope 

^  iy  eucceaa. 

.  ,    I  So  lh«  proposal  itaelf,  the  wonder  is  that 

hOMf^  long  ere  now,  lieen  biiken  to  organine  a 

rtike  illustration  of  the  phjucal,  chemical,  and 

i  •denced.    One  of  the  recommendations  con- 

*  iova^  nport  of  the  ComtnLsaion  on  Sciea- 

Ijoa  uiid  tAe  AdTanooment  of  Scietico  prD^ 

of  a  collection  of  physical  and 

ativ  and  aubmita  for  connidcratiGn 

r  not  b«  expedi«2it  timt  thh  coHectioo,  the 

I  BiiaLt  MoAetim,  und  thai;  of  the  Bct&ti- 

Dopartment  of  the  £South   Ken- 

b  tbould  be  united  and  placed  and^r  the 

'  of  State*     In  onr  artiolu  on  thia 

I  vol  JX^,  p.  397]  we  vent  so  fully  into  the 

AT  J  to  dwell  again  upon  it  now, 

r  depATtmenti  mon^on^d  H,hoYQ  should 

I  cold  ll  would  bg  difficult  to  give  a  reason 

^aiwe  b«foie  suggested,  it  has  been  aimplj 

llhooght ;  and  DOW  that  80  many  eminent 

ibaye  met  together,  undof  the  atispioea  of 

i  hgt  MiiLJi2»ty'S  Government,  we  may  hope 

'a  otzr  sjnteni  of  MuaQuma  will  not 

up.       Natural  hiatorj^   including 

I  bolmny,  not  to  tnention  nearly  every 

of  aoi^nce,  such  as  mining,  Ac, 

at  ki3it,  redourcpi  for  the  practical 

rllitciry  and  methods;  and  w(j  are  exceed* 

tihb  is  the  case.     Greatly  on  thia  rc* 

IB    it    that    thase    acLencoE^   lire   so 

much  more  ia  known  about  their 

;  the  people  at  large  than  about  the  various 

the    i^byiicsal    sciunoed.    If  &  student 

i  above  tciencet  wanU  to  purine  an  inyesti^ 

i  afir  point  connected  with  their  history,  their 

~  'oetr  miUtAt  he  hsu  oiagnifScit^nt  aeope  for 

1  in  Lcndon  and  other  largo  to  wna  through- 

But  ihti  unfortunate  student  of  ucy 

tbfl     Physical    Science*— Electricity, 

f  ^^  Chcndai^ — if  be  wants  to  study 

f9t  to  i&vettigate  any  point  connected  with 

^Iw  nothing  for  it  but  to  buy  hi  a  apparatus^ 

I  &  64end,  or  perhaps  only  look  at  it  in  a 

i  which  exempli  fle«  the  histofy  of  the  pro- 

nj  idfQc^  m^y  l«  made  both  iaterdsting  and 

^ ;  tod  of  hU  ibQ  sci^nceanone  caa  be  mwe  aptly 

™*^^*^.  in  this  respect  than  the  Physical  St'i- 

ifiii^,  even  to  the  uninitiated,  was  tho 

i  of  ft  liiitoriQiU  series  of  muBicaj  inBtm- 

KiiiMington ;   but  how  much   greater 

Itliatwoold  attach  to,  and  bow  much 

....^111  to  be  derived  from,  a  coUectiou  of 

^y>aii|k|  woold  exhibit  tlie  progrest  in  the*  dngle 


department  of  Optica,  say  from  Ntwton  down  to  Comu 
and  Fiisaaii,  embracing  as  it  might  very  w^^Ii  do  all  tbo 
work  tbftt  hai  been  done  in  reoanl  years  by  meiuis  of  th^ 
prtam.  So  in  the  department  of  Heat  in  all  its  bnincbea, 
how  intenselv  interesting  and  inatructive  a  collection 
might  be  made.  The  mere  mention  of  other  aubjt^cta--* 
Electricity,  Magnetiam,  Acoustics,  &c. — suggejitfi  pos- 
sibilities of  magnificout  collections  which  might  he 
formed,  if  only  the  public  spirit  of  fartunate  poaaeaaors 
could  be  properly  roused  ;  and  on  tMa  latter  point  there 
naed,  we  think,  be  no  fesr» 

Oue  condition,  we  tbiok^  ought  to  be  insisted  on^^ — the 
collection  which  it  is  propofled  to  fdrm  should  be  almost 
entirely  confined  to  the  region  of  acientiflc  rosearcb  and 
instruction,  and  should  include  ai  little  as  possible  of  the 
practicid  applications  of  tjcience,  which,  indeed,  bare 
bitbi^rto  had  almost  whoUy  their  own  way  in  our  eihi- 
bitionaand  museums.  It  should  he  distinctly  understood 
and  acted  upon,  that  the  colloction  which  it  is  hoped  will 
be  opened  at  South  Kensington  in  a  few  months  is  meant 
to  illustrate  the  Matory  and  methoil^  of  abstract  ecientifiD 
research  of  the  true  nature  of  which  the  publio  know 
really  nothing,  and  of  teaching.  Our  friends  tho 
engioeera  and  other  practical  men,  we  are  sure,  will  nee 
the  fiiimees  of  our  demand,  and  they  are  so  powerful, 
and  have  hitherto  been  lo  largely  represented,  that  they 
can  woU  afford  to  be  generoua  in  thia  matter. 

While  one  great  irolue  of  the  collection  about  to  be 
formed  will  no  do^bt  be  from  a  historical  point  of  view, 
tt  cannot  but  aervoaUo  an  important  educational  purpose* 
It  will  let  the  public  see  bow  multifarious  are  the  ways  of 
acicnco,  will  show  them  that  it  is  no  mere  child's  play^ 
and  tend  to  impress  them  more  and  more  with  the  great 
importance  of  scLentiHc  education  An  a  means  of  ctiUur^ 
and  mental  training.  When  the  chums  of  sciontiflc 
resenrch  upon  Government  are  adwscated,  thoae  who 
are  familiar  with  such  a  collection  wiU  know  what 
is  spoken  of,  and  for  what  purpose  the  public  money  h 
wanteds 

We  hope,  and  indeed  believe,  that  the  espertment 
about  to  be  tried  at  South  Kensington  is  simply  tbe 
fir^t  itep  towards  somfi  thing  more  permiknent  and  mtidi 
more  extensive — in  abort,  the  fulfilment  of  the  second 
part  of  tbe  recommendation  of  tbe  Commiasion  quoted 
above*  We  believe  that  it  auch  a  collection  is  once 
formed,  if  it  be  properly  org^.ini»ed  and  arranged  and 
made  perfectly  intelligible  to  the  public,  both  aa  to  its 
theoretical  principles  and  practical  bearinge,  it  will  in 
time  lead  to  a  scheme  as  comprebenaiTc,  as  completOj  fuid 
iia  invaluable  as  the  French  Conservatoire  des  JLris  et 
Metiers,  to  which  we  have  frequently  referred  as  a  mod^l 
which  our  Government  would  do  well  to  copy*  The 
unsatisfactory  state  of  our  mn^euma,  their  want  of 
My  stem,  and  incompletenesSj  we  have  often  insisted  upon. 
Wo  think  we  are  now  on  the  rood  towards  mending  tbil 
letter  defect ;  other  defects  can  only  be  remedied  by  tbo 
adoption  of  the  Commission's  reoommcndationp  tc^  unite 
the  principal  colli^tiona  under  one  rcaponsible  Mxniatec 
of  ^!Jtate,  It  would  without  doubt  b&  greatly  to  the 
advantage  both  of  the  ftcience  and  the  industry  of  tbe 
country  to  have  collected  and  arranged  in  one  establish* 
ment,  supported  by  Government,  all  the  apparatua  and 
illustrations  of  all  tbe  processes  connected  with  every 
deportment  of  flcionce,  pure  and  applied,  abstract  and 
practical^  instead  of  the  heterogeneous  and  imperfbcit 
collections  at  praftent  scattered  in  various  buildings  under 
difPerent  systems  of  management. — Nature. 


It  hflfl  bean  determin<'d  that  tlie  Indus  trial 
ExhibitioD,  ancounoed  to  be  opetiod  at  Bloii  on  Mav  lit 
of  the  preteni  year,  will  not  be  coDdned  to  F reach  pn)dnct4 
alcne,  as  wae  origin  ally  propoacd*  It  is  now  mtoeded 
to  Id  vile  Eugltsb  eichibittirs  to  joinHi  For  all  further 
infortuatioD  appLicatina  ahould  be  made  to  le  Pr^aideiit  du 
Comity  de  T Industrie,  Rue  Forte-Baatille^  1^  Bloia  Loir- 
it-Cher). 
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THE  INTBENAL  trade  OF  INDIA. 

The  report  opon  the  mot^  and  mmtorial  progress  of 
IndiA  giTca  an  accotiat  of  Ui©  hud  traffic  throiigrh  the 
pafli£«  of  the  MimolayBs,  which  I«Ad  from  Sind  and  the 
Punjab  to  the  lofty  pkl;a«[i]C  of  AfgbatiiaUti>  Turkiataii, 
aad  Tibet*    Th^  Uade  of  Hio  Luhjini  Tiic>rcb4intA»  wbri 
are  the  cbiumok  of  communicatioii  between  ladia  and 
Ceatnd  Aaw^  ii  a  Teij  old  utie.    Onlj  militAnt  mer- 
olmtts  of  thia  desonption  could  ovor  have  made  a  prodt 
out  of  a  commerue  whicb  had  to  traverae  different  moun- 
tain lapKeSf  through  lrib««  of  M^vaNfo  robbera,  and  the 
couiitnei  botween  thism  aeftined  with  the  cuetoms  luies 
of  grmdy*  abott^aighted  chiefs.    But  th«  '*  Povindaha," 
m  tliey  lire  called,  band  themselves  togother  \a  earavani 
to  resist  pxnctiona  that  wotild  ro.ndi?r  thoir  trad©  impoa* 
iiblo,     Th^y  defied  the  robbers  hore^  oompoundi?d  with 
them  IherCt  avoided  or  idipped  paat  in  the  night  aomo  "< 
customi  poat  of  a  weaker  chief ,  wboae  purauing  emiasaiiea 
the^  could  defy,  and  biibed  offlcii^la  at  otbe;^  to  abut 
their  eyea  ta  the  value  of  the  richer  balea.     And  so, ' 
BOrely  hartasaed   at    every  step^   losing    men,    horaea, 
canjcla,  balws  of  merchandiae  here  and  there  on  their 
■way,  bribii^»  csajolingj  bullying,   defying^  find  fighting,  i 
twice  every  year  did  the  caruvitna  of  tb&se  hardy  tradera  | 
Beeldng  their  precarioua  gnini  batUc  their  defiperate  way  ' 
through  the  desert  of  Bokharn,  the  defllea  of  the  Paro* 
pamiHUir  the  Ohilji  ptat^^u,  and  the  pawea  of  the  8iilai-  i, 
mun  rang«^  acrew  the  Indua  to  the  Punjab.  The  Povio* 
dahe  number  ffomo   12,U00    Ughtinti^    men,  with  60,000 
CAmelat  and  tbi^ir  trade  with   tbtj  Gomul  paaa  ia  worth 
£60,000^  in  apiteof  the  aerioue  diaiidvanta^ua  with  which  ' 
they  have  to  contend.     Every  year  th^y  lose  a  hundred 
Of  more  men,  and  at  le^iet  2  par  cent,  of  the  camela,  i 
bendes  some  hundred  louda,  at  the  handa  of  Waxtri  and  I 
dulaiman  Kbyl  trtbee,  I 

In  the  Eikat^m  Himalayai  there  are  trade  routoa  from  | 
India  to  Tibet  and  Nepali  by  Sitkim,  and  by  the  country  , 
of  the  Tawany  Bhutma.  The  prohthition  of  trade  be- 
tween Indif^  and  Tibet  it  solelv  due  to  orders  feom 
Fekni*  The  lot^l  otficen  in  Tibet  wonldi  it  ia  said, 
gladly  facilitate  a  direct  trade,  and  even  now  there  ia 
opnaiderahie  traffic  through  S^lkkini^  carried  on  by 
Tibetan^  Lepcha,  and  Bhutea  merchanta.  The  Tibeiana 
aio  evidently  a  commcri^ial  people,  and  it  la  atatod  that 
every  person  in  authority,  including  even  the  chief  | 
kmaa  of  the  monasteries,  keeps  an  agent*  and  carries 
on  trade  on  hla  own  account.  Beetdea  this,  a  large 
nnmber  of  MuMulman  traders  &om  Kaabmir  are  located 
in  the  cjtpital.  The  inhoapitable  natnre  of  the  oountry, 
which  produces  few  articlee  that  are  required  by  the 
rest  of  the  world,  makes  bullion  an  important  article  of 
export,  and  there  is  no  doubt  that,  with  a  more  careful 
exploitation  of  the  minea  of  gold  and  ailver  which  abonnd 
in  Tibet*  commercial  transaotions  would  asaume  larger 
proportions.  The  commerce  of  Tibet  with  China  ia 
carried  on  aim  oat  entirely  along  the  great  rood  between 
Tataiamlu  and  Lbaaaa.  The  Cbineae  import  into 
Tibet  cotton  fabric*^  thread,  porcelain,  and  Ytxnan 
maiei,  and  receive  from  Tib&r  ailrer,  aalt^  hlan- 
kfltSi  and  other  woollen  goods,  furs,  drugs,  and 
m^Eak.  The  inhabitants  of  the  mountiduoaa  oountay 
of  Szei^uen  clothe  themaelvt^a  to  a  ^reat  extent 
in  Tibetan  blanket^.  Tibatiin  muak  ia  much  etteemed 
in  China,  and  tbero  is  a  great  demand  for  it,  bat  it 
roaches  ibe  se^^coast  in  a  very  aduitoiated  atale ;  the 
beat  mii$k  is  said  to  be  that  prodnced  in  the  Miahmi 
Ct>untry,  and  tbia  trade,  at  leaat^  ought  to  come  into  our 
own  hands.  Salt  ia  abundant  in  Tibet^  and  ia  pro- 
duced by  €olar  evaporation  in  ab allow  pita,  Tibet 
BUppIiea  parta  of  SzecbueUj  the  whole  of  Yanan^  and  oil 
the  wild  ti'ibea  EiJong  Iho  Luta^kiangi  imd  in  the  north 
of  Burma. 

Aa  the  largeet  portion  ot  the  products  of  India  ia 
consumed  in  the  country, the  internal  trade  is  even  more 
imporiant  than  that  with  foreign  coimtrieSf  and  the  con- 
dition of  the  people  m&y  to  some  extent  be  eliowii  by  the 


character  of  the  traffic  bet  ween  psoviiuoe  and  | 
The  materioH  however,  lor  aooh  i 
very  incomplete^  Itt  tht  FmijaJb'  tliA  value  of  thB 
ternal  trade  in  lB7'Z-7'6  wn*  £5,024,000,  The»i  • 
€onaiderohle  incrosae  in  the  valtie  of  the  islk  and 
manufactarea,  the  whole  tMde  of  tha  Pnnjak 
^timated  at  £o, 351} 000.  From  tha  band  iMnaa  i 
valuable  white  and  coloured  oottoti  ciotlu%  asd 
Uoor^clotha  with  coloured  atrlpeSh  Thb  wooHwi  i 
faot^rei  are  from  the  exquisitely  soft  llooeea  «f  ■ 
and  Kirman,  from  country  alieep  wooL  and  fcm 
camel  b air.  The  ^ilk  manufactureealso  form  an  i 
branch  of  industry.  In  the  Bombay  Fterndx-nff  t 
exteoBive  silk  manufaoturee,  aU  by  hand4ooia  1 
and  all  eonanmed  at  bemei  the  mw  ailk  i 
from  China  and  the  Pt?rasan  Gult  The  es 
Labor,  Rurki,  and  Calcutta,  in  1861.  at  Nagpiu^l 
and  at  Ikladrai  and  other  places  in  India,  have  T 
useful  in  alimulatinginaniifacrtupee  and  making  da 
mutually  acquainted  with  the  products  of  Ihe 
parts  of  a  vatt  empire.  The  commencement  of  T 
influence  of  the  best  kind  in  Indian 
bf^f^inning  to  be  oLearly  perceptible.  An  ndvai 
being  made  in  every  departmezit,  but  achools  of  i 
are  mocb  needed,  and  one  at  Lahore  has  bevn  datal 
on.  If  the  cneu  famons  msnulactUToaof  Benga2f4l 
atuda  and  the  mualina  have  nearly  disappaaivd^  j 
only  been  to  i^honge  their  aeats,  but  not  to  ba  i' 
These  jnduatriee  not  only  still  e^iat,  but  they  «f«  i 
iti^*-  iu  imporbuicet  and  in  soma  mpecta  ore  U^ 
bold  thi^ir  own  against  the  imports  &om  Eoxopa, 
The  numoroua  fairs  held  all  over  India*  gtmm 
ccCJLAtona  of  pilgrimages  to  ahrintei,  are  mo&fk 
atiniulAnta  to  tmde,  and  as  extending  theknovlari 
increaainj^  the  wants  of  the  people.  At  tlw  ginaf 
fairs  30, QUO  persons  assemble,  some  of  tbaiB  i 
dlat&noes  of  500  milea ;  and  at  the  last  great  i 
in  1801,  200^01)0  persons  asaembled  at  ~ 
Ambalft^  fifom  diatanoee  extending  1,000  nrilfli^ 
there  are  127  other  Mrs  in  the  f^jab,  at  vMi 
aaaetDbliea  number  10,000  and  upwards.  In  IheBi 
Presidency  ih^  Jattntt^  or  fsjrsf  are  beJd  in  aO  fi 
the  country,  and  in  8ind,  where  tbey  asvliald  ivJ 
of  Moslem  saints,  the  fiairs  sre  veiy  mi 
custom  of  ai>eembling  at  ahrtnea,  and  of 
opportunity  of  the  occanon  to  display 
prevaits  in  all  parts  of  LniHa,  and  is  of  i 
to  the  oommeroe  of  tbo  oountryi 


CAERARA  MARBLE. 


The  working  of  the  qoarries  of  Carrasm 
from  a  very  remote  period.     Under  tha 
these  marbles  were  Imown  and  hi^dy 
their  re;putation  was  such  that  they  moB 
Grecian  marbles  of  Paroa  and  Fantdsonib 
portion  of  the  monuments  of  Homa^  imi 
Trajan  columna,  were  conatruoted  wftll 
Carrara. 

At  the  present  day,  thia  same  atone  gtvea 
Important  trade ;  and  the  little  town  of  Carrarm  ^  _ 
no  leas  than  720  qaarriea,  of  which  450  are  now  lil 
work.  The  moat  ancient  and  the  best  known, 
the  Grand  Canal,  of  Poggio,  Darbuoi  n^d  of  IVIi 
still  oxiat,  Tbo  first  named  of  these  ia  that  whic^ 
at  IbL'  present  day  yields  the  laigsat  blockaaa^a 
tho  purest  marble. 

The  working  of  th^ae  diSerent 
years  ago,  60,000  tona,  rvpresenting  aTalnoof 
franca.    In  1 S73,  97,940  tons  wbw  qnsrti^  tha  ff 
which  reached  the  amount  of  nine  million  l^mnca. 

The  marbles  included  under  the  name  of  C 


of  several  ktnda  and  different  qoalitlst.    Th*  pciO 


quarries    belonging  to  thia  town,  and  w4ifi  h 
names  of  Kiccanaglia,  CeloBUJita.,  Pi«Rt 
produce  the  moit  cdabrated  marbleai 


lu 
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mtrble  of  first  quality,  yeined  liiArbK 
Vgiio  oarble,  and  dear  white  marble.  All  the 
m  wolpton  of  the  Benaisnooe  period  employed 
bit  qmlity  of  theie  marUet  for  their  ehtfi'd'crnvr^. 
n  Toaed  marUe,  more  eepeoially  used  in  chniohee, 
Idi,  tonbi,  fte^  is  less  esteemed.  The  elear  white 
li  comUtutes  the  commonest  Tariety,  and  gives 
Id  ths  most  eztensiTe  trade;  it  is  famished  to 
B  nolplon  and  ardiitecto  in  oonsiderahle  qnanti* 
Hut  again  is  divided  into  different  qoalities, 
i;  the  names  of  the  quarries  whence  it  is  extracted. 
I  town  of  Oarrara,  the  most  active  centre  of  this 
h  of  induitry.  possesses  on  the  river  Oarrione  forty- 
iir.niiUi,  and  in  the  town  itself,  or  its  immediate 
ij,  tiMre  are  115  establishments  where  the  marble 
bto  Uocks,  polished,  and  sculptored.  More  then 
vorkmeo,  without  coontinj;  their  wives  and 
m,  ire  employed  in  the  different  operations  of 
jmg  or  poUshtng ;  the  extraction  generally  takes 
"open-osst,"  as  the  quarries  neariy  always  exist 
iiid«  of  a  mountain. 

it  to  these  men,  who  are  not  mere  labourers,  come 
ifflpoitant  class,  and  one  becoming  less  and 
vous,  of  skilled  workmen,  sculptors,  oma- 
Ac  The  former  earn  from  2  to  4  nancs  a-day, 
s  Isttera  much  larger  sum. 
poSihed  or  woilced  marbles  are  sold  in  Italy ;  the 
rpoftion,  however,  is  exported  to  England,  PVance, 
■y,  Runia,  Holbutd,  Belgium,  and  often  even  to 
iBd  Anitnlia.  The  provmces  of  North  America 
vnoie  yearn  past  imported  considerable  quantities. 
biteDding  the  distance  and  the  customs  dues,  the 
I  otrUes  have  become  quite  Uie  rage  in  America, 
oynonth  blocks  are  sent  out  cut,  numbered,  and 
■d  for  large  conftmctions.  The  loading  of  these 
es,  for  which  a  heavy  freight  is  demanded, 
cither  at  Avenaa  or  at  Leghorn, 
eomiijinments  to  France,  which  may  be  reckoned 
*  1^,000  tons,  are  generally  put  on  board  Italian 
^ni  bound  for  Marseilles,  Kioe,  Bordeaux,  and 

Mo  in  an  the  Oarrara  marbles  is  in  the  hands 

Bflrma  Some  English  and  American  merchants 

two  very  important  establishments  in  the 

^  Italian  houses  are  ttie  most  numerous  and 


town  of  Massa  has  during  the  last  few  7  ears 

B^inqNHrtant  part  in  the  marble  trade ;  it  possesses 

M«ni«s  in  fell  activity,  supfdying  16,000  tons, 

■Aryineat  a  value  of  1,600,000  francs.    8errave», 

^  pRirinoe  of  Looca,  also  possossos   some   rich 


gj JI'^B^rtudi  is  best  known  is  that  of  Albissima, 
PnmUied  all  the  marble  employed  by  Michael 
Bl!^^*  immense  works  which  were  entrusted  to 
wBopesJuKus  II.  andLeoX.  This  quarry  is  still 
Hj"  "d  yields  rm  fine  statuary  marble.  The 
■%  it  exports  is  estimated  at  20,000  tons. 
gy^  of  marble  are  met  with  at  different  places 
-'^'llc^.atPietra  Santa,  and  in  the  Apennines,  but 
l^^w  ipot  does  the  working  attain  the  imp<ntuioe 
•  «•  oibMty  enjoyed  by  the  marble  of  Carrara. 


far  Pasdier  has  disoovered  a  method  for 
■^  Qidiaaiy  drawing  paper  trsnsparent  during 
ly  w  a  traoing  is  being  made,  and  afterwards 
rp«  original  appearance.  The  proosM  oonaists  in 
gr*>.*  Mrtaia  quantity  of  castor  oil  in  two  or  three 
!^*fy»  ipirits  of  wine,aooordiog  to  the  thiokaoM  of 
%!SP^  of  tpplyiog  this  solution  by  msans  of  a  sponge. 
"VT*«iporatss  at  the  end  of  a  few  minutes,  and  Uie 
^JJJif  for  ass.  The  drairing  may  be  ornde  In  pencil 
tiJfc^i  ^Jriginal  opacity  is  afterwards  rentored  to 
,  tJZary<'*g  "  in  proe  ^Mts  of  wine,  which  may 
^^■■•WBg  tts  oil  OB  fafus  oooasions. 


ESPARTO  GBOWING  IN  ALGERIA. 

The  alpha  fibre,  or  esparto  grass,  one  of  the  most  im- 
portant productions  of  Algeria,  coven  enormous  spaces 
in  the  high  plateaux  in  the  three  provinces.  Several 
compsnies  have  been  formed  ibr  the  purchase  and  ex« 
portation  of  this  fibre,  which  is  becoming  more  and  more 
sought  for  in  proportion  to  the  increasing  scarcity  of 
rags,  for  the  manufMstnre  of  paper.  The  Algerian 
authsrities  are  quite  alive  to  the  necessity  of  encourag- 
mf;  all  such  oommeroial  enterprises  as  tend  to  develop 
this  important  branch  of  commerce.  A  statement  has 
lately  appeared  containing  accurate  information  as  to 
the  lo<Ahties  where  the  plant  is  produced,  and  the 
approximate  quantities  obtainable  in  each  district.  As 
this  cannot  fiul  to  be  of  interest  to  the  manufacturera  of 
paper  in  Exigland,  Consul-General  Flayfair  gives  a 
riium^  of  this  document,  which  may  be  easily  under- 
stood b^  a  reference  to  mav  ordinary  map  of  Algeria. 

Frovtnee  of  Algiert, — ^The  northern  limit  of  the  sur- 
fooe  covered  wi^  alpha  in  this  province  is  formed  by  a 
line  paaring  through  Ain  Federal,  Ghabonmia  Ain 
Oussera,  El-Birin,  and  Tonbia.  The  southern  limits  of 
its  production  in  this  direction  extends  beyond  Lag- 
houat,  the  whole  comprising  an  area  of  2,500,000  acres, 
of  which  at  least  one-hslf  is  north  of  Djelfa.  The  high 
road  from  Algiers  to  Laghouat  cuts  this  district  into  two 
nearly  equal  parts ;  the  most  important  points  on  this 
route  and  the  most  suitable  for  depots  are — Boghari, 
distant  from  Algien  127  kilometres  ;  Booghzoul,  188 ; 
Ain  Oussera,  222 ;  Djelfs,  326 ;  Laghouat,  437.  Mule 
paths  lead  east  and  west  of  tiiese  points,  which  would 
admit  of  the  alpha  being  brought  oy  beasts  of  burden 
to  tiie  main  road,  and  then  conveyed  by  carts  to  the 
nearest  railway  station.  Before,  however,  the  alpha  in 
the  province  of  Altera  can  be  brought  to  the  sea  at  a 
remunerative  rate,  it.  would  be  necessary  to  construct  a 
railway  from  Affraville  to  Boghari,  and  even  to  Bough- 
souL 

Province  ofOran. — The  circles  of  Sebdon  and  Daia  are 
ahnost  entirely  covered  witii  alpha  of  the  best  auality, 
extending  frcin  St  Kelos,  n<»rth  of  Sebdon,  to  oeyond 
the  Ghotts  as  feur  as  the  mountains  of  Ksour.  The 
alpha  in  this  district  miffht  be  collected  at  Kemcen, 
and  thence  sent  to  the  sea  by  a  railway  from  that  city  to 
Raohgoun,  or  what  would  be  preferable,  a  railway  direct 
from  Raohgoun  to  Sebdon,  following  the  course  of  the 
river  Taiba ;  such  a  railway  would  monopolise  the  traffic 
of  the  important  market  of  Mag^nia,  the  mines  of 
Garonban  and  ICaziar,  as  well  as  the  mineral  wealth 
which  is  known  to  exist  in  the  country  of  the  Ben! 
Snons.  It  is  difficult  to  estimate  the  quantity  of  alpha 
obtainable  in  the  district  of  Sebdon,  the  quantity  is 
almost  boundless.  In  the  circle  of  Daia  it  coven  a  space 
of  about  900,000  acres,  in  the  sub-division  of  Ma^ara 
there  is  an  immense  fidd  for  the  exploration  of  alpha,  as 
also  in  the  Bach  Aghalick  of  Foenda  in  the  circle  of 
Saida,  and  throughout  the  whole  country  traversed  by 
the  strat^c  route  from  Daia  to  Tiaret ;  this  part  of  the 
country  wQl  be  opened  out  to  traffic  by  the  new  railway 
about  to  be  commenced  frtmi  Saida  to  Arzew. 

Province  of  Qmttantine, — ^In  the  sub-division  of  Setif 
the  circle  of  Bon  Saada  contains  about  170,000  acres  of 
alpha,  but  the  means  of  communication  are  wanting, 
and  the  force  of  transport  to  Aumale  would  be  excessive. 
This  district  cannot  he  profitably  worked  without  a  rail- 
way to  Algiers,  passing  by  M'sila,  with  a  branch  as  for 
as  Boh  Saada.  In  the  sub-division  of  Batua  this  sub- 
stance coven  about  260,000  acres,  which  might  be 
collected  on  the  main  route  between  Constantino  and 
Biskra,  and  thence  conveyed  by  coast  to  the  former  city. 
In  tiie  neighbourhood  of  Tebessa  and  Ain  Beida  there 
are  about  160,000  acres,  the  produce  of  which  will  be 
easily  and  cheaply  conveyed  to  Bone,  should  the  projected 
railway  between  these  places  be  carried  out.  From  the 
above  remarks  it  will  oe  seen  that  there  is  practically 
no  limit  to  the  supply  of  alpha  procurable  i^om  Algeria ; 
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all  that  U  recLuired  m  the  cstallifihincct  of  railway  com- 
mttoi cation,  and  Ihe  gOTemment  of  the  coJoay  is  pre- 
pared to  sanction  the  conatructioa  of  liixes  either  by 
Frenoli  or  foreign  oapitaliats  on  the  moat  liberal  tenoi. 

COEEESPOHDEKCE. 


THE  WEST  COA.ST  OF  AFRICA, 
StJi,— r  fttkiided  the  EQeeting  at  which  a  paper  wm 
i?ead  by  Mr-  Babmgton  oq  the  **  West  Coatt  of  Africa/' 
Havmg  returDed  from  tho  Coaat  a  month  previous,  after 
visiting  most  of  the  pkces  mentioned  La  his  paper*  in- 
dodin^  the  rivars  Brass,  Eoimy,  and  Kiger^  the  kttfir 
of  which  I  asoended  some  hundreds  of  milta,  I  was 
anjtious  to  gather,  if  possible,  further  useful  infor- 
mation  reflpeoting?  these  very  intofesting  regioni,  but 
I  muit  confeia  that  my  expectations,  and  those  of  my 
friends  who  accompanied  me,  were  sadly  disappointed* 
It  was  the  old  tale  over  again— a  voyage  &om  Uverpool 
to  tho  various  stations  on  the  West  Coast  of  Africa, 
many  pasaages  in  Ur.  Babin^n^s  paper  being  identical 
with  tbo«e  of  lectures  and  writings  ou  the  same  subjoct. 
In  Mr,  Babinglon'i  account  of  hia  visits  to  the  v^oiia 
places,  and  his  atatementfl  and  opinions  of  the  trade  and 

feneral  condition  of  the  people*  social,  moral,  or  religious, 
e  iailed  to  j^ivo  any  Teliable  statiatics  or  authoriUea  in 
support  of  the  same.  Before  I  return  to  the  Niger  I 
hoj©  to  be  able  to  iWnish  it  paper  of  my  viewa  on  this 
*Jl-impcffta^t  subject,  at  which  time  I  will  fully  refer  to 
the  vaiiotw  opimons  oiTercd  by  Mr,  Babington,  and 
follow  him  step  by  step  from  Liverpool  to  iSinny,  I, 
however,  very  mnoh  fear  my  feeing  able  to  he  so  forltmate 
aa  he  wm  m  making  a  pasiiwe  horn  Liverpool  to  Madeira 
m  four  days,  a  thing  never  bel^re  heard  of  except  in  the 
CJWe  of  her  Mafefl^'s  steam- yficht*  Victoria  and  ^ihrt, 
when  it  conveyed  her  Majesty  the  Emprcai  of  Auatria  in 
four  days  and  iiiat  hours.  I  foci,  however,  compelled  to 
^pjy  to  his  reference  to  Liberia  at  <inco. 

J  Bahington,  after  referring  generally  to  Liberia, 
Md  making  most  erronooua  statements  in  reforenca  to 
the  constitution,  trade,  and  politics  of  the  country,  then 
refers  to  the  Liherian  7  per  cent,  loan,  aod  has  the 
temf  nty  to  state  that  the  whole  of  tho  revenue  of  the 
Republic  is  not  suiScient  to  pay  the  interest  upon  the 
aaroe,  which  la  7  per  cent,  not  a  per  cent.,  Jia  at^ttd  by 
Mr.  BabiDgton.  1  have  now  before  me  the  report  of 
^  Socretiiry  of  the  Treasury  for  the  Republic,  for  the 
fiical  year  endm^  September  30th,  1873,  published  by 
order  of  the  Legislatures  and  verified  by  the  president 
and  officera  of  the  vioious  departments  of  the  Grovem- 
ment.     The  following  oro  the  Jlgures  ■ 

l^eipta,  209,8!)0dola.  90|  cents,,  eq\LiI  to  about  £  4  r^JoO, 
TflA^*  J  expenditure  for  tho  same  year  amounts  to 
180,813  dol*.,  equal  to  about  i39,360,  thus  diowine  » 
Mltoofi  in  favour  of  the  Treasnry  of  28,977  dols.,  bq\M 
to  about  £4,390,  enough  to  provide  interest  at  7  per  cenL 
on  between  £(i9,000  and  £70,000  of  the  loan. 

I  find  from  the  same  source,  included  in  the  Treasur^^ 
receipts  for  the  samo  year,  that  upwarda  of  75,000  dols. 
was  received  in  payment  of  import  and  export  duties,  or 
nearly  £16,000;  and  in  the  same  year  280,000  gallons 
of  palm-oil  was  exported  from  one  port  alone,  m 
MonravJa,  equal  to  about  800  tona.  '' 

I  ^ink,  sir,  Blr,  Babiagton  would  have  given  greater 
satistftction  to  his  audience,  don©  greater  service  to  the 
cause  of  African  civilisation  and  development,  and  much 
more  credit  to  himself,  had  ho  bestowed  less  attention  in 
OoUectmg  the  hackneyed  notioni  of  theoretical  and  senU- 
mental  writers  on  this  aubject*  and  given  to  your  new 
and  important  *'  A^can  Section  "  soma  reliable  d&ta  in 
support  of  his  arguments, 

-*  Afo^«  R^^-^^'T.^''^^  ""^'^r  ^  maintain  that  if  the 
Atocan  Sectien^'  of  your  valuable  Society  is  to  be 


geuerul  benefit  bo  thoaa  wmtehingosr 
L  England,  more  of  Hct  aad  Imi  <d  te 
lary  to  imprest  th«  mind«  and  imlul  Mm 


made  of  general 
affairs  in  En 

be  neceaaary  to  imprest , ^  ^„, 

thies  of  the  audiences  who  attend  the t»  m 

m  much  to  be  done  in  the  work  of  African  dtPt4 
and  dvilisotioD,  and  it  will  require  masty  mm 
much  work  for  many  years  in  Africa,  mq4  om^ 
hearts  to  support  them  at  home  before  the  dob« 
rnpt,  lawless,  and  crual  aficumuLitioii  of  «rito 
defiM^ed  by  the  light  of  that  mother  of  freedom,  ^ 
I  am  proud  to  be— Lsgitimatsi  Commerce.— I  mm. 


»AFQ^H 

aifinn^B 
pttn^lS 


THE  IBIPKACTICABrLlTT  OF  AD 
ROMAN    CHAKACT^E    TO    THE 

OF  INBIA. 

Snt,— I  wish  to  offer  the  following  flddiwM 
on  tho  impractk^bility  and  danger  of  adapting 

character  to  the  alphabeti  of  India  :■ 

L  There  are  more  soonds  in  the  Indian.  «lpU|| 
©an  be  rendered  by  th©  Roman  charact^,  Ed^ 
merely  lead  to  confusion  to  invent  additiotiat  ** 
for  the  Roman  alphabett  Or  to  invest  its      *  "' 
term  with  additional  values. 

2*  There  is  no  chance  of  the  Ronuui  TMinnp 
accepted  by  the  masses  in  India,  who  iworo 
Arabic  and   the  Sanskrit  characters,  beCftHflii 
idtnlified  with  their  religion,  and  bccaiiae  aU  ti 
— indicative  of  intelkctual  and  moral  life— «1 
from  these  sources.     Arabic,  Pemian,  and  £I«| 
ako  the  keys  to  all  that  is  valuable  m  «ii 
Oriental  literature,  without  which  the  wholn 
e^tence    of   the  peoples  of   India  has  oo 
Homanisation  is  a  wi^ll- meant  and  laboiriava  mi 
pouring  water  into  a  sieve. 

3.  Modern  Greek,  Uaa^ian,  and  Qermati  mmw^ 
tera  that  upring  from  the  isame  source,  yet  tlis^f 
differently,  nor  can  anyone,  liy  merfdy  koo    " 
al phabets,  read  their  languages  correctly .  For 
utrenuoua  attempts  have  been  made  to  write  i^ 
tho  Roman  character,  yet  its  Gothic  forta  atiU 
hold  on  the  newspapera,  lettera,  &c.,  of  tliA  ptm 
i.  There  are^  com^ratively  ap^ikitig,  as  at« 
bets  in  Europe — which  is  gen^allv  tk  ■-*,.? i^,^ 
and  Roman  in  lawa— as  there  are  in  ;, 

alphabets  above  mentioned,  there   l. 
the  Armenians  at  Constantinople,  th«  ii 
diejil  and   ruiining  hand  of  tho  Jews, 
alphabets,  tho  Cyrillic  in  Serbia,  the  Aiiiiie  Ui_ 
the  Turks,  &c,,  nor  can.  a  man  read  oosxvdSsr 
Hungarian,  Polish,   or  Wendic  because  *      .       ^ 
Roman  character,  or  even  Biuiish  ur    I 
because  he  knows  the  Genrnm  characlrr 
Irish  altogether  ahandonsd  tholralph 
publications.  Nations  oling  to  their  a: . 
they  have  identified  themaelvcs.     \VLv  u ...  wtj  m^j 
our  reforms  by  writing  Thuc)  didea  in"  thte  mtim 
Uirs  aa  Ta*;itna  F  Would  not  troubia  be  fiAToj  Uy 
Ancient  Greek  in  Latin  ? 

5*  Eomanisationj  could  it  ever  be  miocaaftil,,  m 
the  death  of  the  Temaculars*    Could  an  vtyn^ 
deplorable   than  the  specimen  of  pi^*M>Q 
fi^rred  to  by  Sir  Charles  TrevelyMi,  ' 

/(<ii*" — *'  It  is  time  to  goto  office*' — 
had    equally  expreasivo  wordi  P      ^\^,    ... 
mufit  be  developed  from  within  by  Ihetr  ii 
foreign  source*— as    Sir  George  Cam^lH 
them— and  by  the  juKta-potition,not  the  mupat" 
of  EDgiish. 

6*  RomanisatioD,  which  has  hitherto  be«a  _ 
plete  failure  in  India,  aa  Mr.  Long  na  sbowa.  i 
strictly    be    limited     to     a     stientlfie     and 
system  of  tranaliteratioii  of  Indian  names  f«r 
of  Europeans,     Much  would  bo  gainsd  br  C 
ment    adopting  a  really  correct    iyjkazi,    &«t 
tions  from  it  woitM  ^nftautlj  oeciuv  M  fnM 


I«i  lii«  1&  tcssmTAUi  knowledge  of  Iho  oxact  taIuo 
?ii  m  oemeqnefioa  (>f  the  Maa  naiiofm  ^hich 
ri  J£ab«bed  in  early  eliildhood  through  tho  »p«U« 

lifl  BamiA  diaitkcter  might  also  be  taught  ^ith 

-^  ui  tbo  element&ij  echoob  side  hy  Btde  tho 

rof  thii  vemienlar  c^f  th^j  district*  aa  it  woiild 

ii  W«i]  fur  liaUri^e  the  dtOioiilt)'  of  leartiifig 

a  f  >reigii  and  poor  alphabet 

CjQoui  Oiief  would  retard  the 

idatHj  and  thiis  impede  future 

lioGLtiLin  of  Indm, 

r  t- i,»* ,r-  ,,  M .■   »v Li  JO  ^'^Hititudo' '  aiid  * ' egoUaticflr* 

^  filkd  forytgn  wordi  laEngUah,  bocivuie  Ehcy  are 

P4d  £rai&  I^fcia  »itd  Qtrnk.  fMpectivelVf  so  lilll^s  <3fta 

Pftii^  or  Skia^mt  words  be  elimiaakrd  from 

!'^^  t-?mtetd&ts>  on  the  ground  of  their  helng 

^  r  7  rj'    a  ;  I.uui  ihrowilig-  tbetn  biii^k  to  thut  Atage 

•^  I  !!'.««  fphich  ifl  without  a.  TOiigioiia^ 

of  Uw  aJjihAbet  proposed  by  Hi^  Excellency 

Amb«aiidor  fof    all  the   languft^as  which 

Pfiii^AjJibic  chaineter  (%'hoae  Bub*diviaiona 

tn  otm  itnother  thiui  the  Germnn  doe;}  from 

11^  Lb^il  H  ihAll  at  once   be  rtsad  by  any 

he  ilo«e  not  know  tho  new  alphabet, 

IflbcBi,  wbUit  th$  coploutt  and  accurate 

.^  -Mte  ad^i  p#ffbrm  tho  sasne  ofllc^^  for  its 

ilt^WlA.     IM  tU}  however,  begin  in  Indin 

one  flhotild  writta   his  own 

.  tt  our  offioQTO  Ahall  leiLra  tbe 

m  UiuLi  dittrict  thoiougbly. 

yen&ftni  jLnd    othfira    haro    tr&atliteratF^d 

^vIa  iata  ih&  Eoman  chaa-act^ft    ie    dimply 

til  H  fitk,  £ai«p«a&  printing -offir^s  arf%  not 

[t  ;v^Tid«d  with  Ori^atal  types.     Bi^ides,  wo 

•  n  fedmit  it  lu  a  pHucipk  in  goreming  Orientdl 

^dnttrown  GUQveniignce  it  to  be  the  guide  in. 

which   we  pnatia  OD  thdr  att^mtion.     Aa  a 

afWt.  tL..-  Uriuntal  character  can  be  printed  or 

'^  *  ha  more   cheaply  and  at«^gantly  than  a 

mn  cibaziiQlar.    Wi^  ttiould  develop  our 

r^  fnr  tho  benofit  of  Ifidlik  luiit  curtail 

^  irapeampriiitefifinda.diQieulty 

viphnbets. 

•**i*>*t  ^'.  lu  Government  adiooU  it  ia  because 
**»'  Tiik  lo  tUnd  well  with  the  anthoriti^  or 
»Uer  ^M^uc  t  J  *tijiy  Engliah  na  a  mean^  of  em* 
ia  *fQTcratii:!it  '  tli  ta.  They  do  not  want  to 
liliir  at  Gyvemmtint  achoolSf  because 
bo  ft  WEAtife  of  their  tin'^e^  bb  the}'  think 
learnt  it,  incidentally  tbrouirh  thf^ir 
th^ir  own  rcli^oua  schools.  By  *'^Yer- 

m  language  spok^i  hy  sl  native  ;  and 

of  Indi*  vary  u^  mucli  among  one  anothi^ 

<kf  SsRipe,  eo  also  their  veroaeuliir  vari^a  ;  btit 

*!I  titr  VH^rtiki  111;!**  tf  ^^nnken  by  Mahtimnic* 

'icuud  Pcraian,  and^ 

There  is  really  no 

ctr  4*wii  vi^mucular  when  they 

oapability  of  the  vemiiculara, 

I,  wrirjt  developed  by  that  source,  baa 

th«  licL  that  itudi?iits,  who  were  aoly 

AjBbio   and  ^unikrit,  bavi  recently 

jiminAlicm    in   i^rts  of  the  Ponjah 

iaaeiexkce  through  tbu  mediimi  of 

—I  am,  kc*t 


contrary  to  the  whole  of  my  saa  experJenee*  All  allusions 
to  religioa  have  been  taVen  out.  and  some  other  person^a 
opinions  replace  them.  All  wh&  know  anything  of  seamen 
are  aware  that  oduGation  alone  does  not  insure  their  being 
uhlo  or  useful.  One  of  the  wont  A3«'s  that  I  can  call 
to  mind  waa  able  to  read  Qreek  and  I^tin^  Tho  moet 
objectionable  men ^  who  ga  by  the  name  of  ** sea  lawyers," 
are  very  generally  the  best  educated.  Bat  whath&r  I 
am  right  or  wrong,  it  is  not  fair  to  aaddle  me  with 
another  person's  opinioiu,  lo  1  shall  feel  oblig^  by 
your  ^TiQg  this  letter  and  the  following  Altantioni  a 
place  m  tho  next  number  of  thaJf>urti»l  x  — 

Fage  2tJ7i  coL  2,  liuo  8  from  the  bottom^  instead  of 
**  education/'  read  ^'religion.'* 

Page  267,  CoL  2,  line  7  from  the  bottom,  instead  of 
*^  cut  off  £n>m  all  *ouroeS  of  enjoyment/'  re&d  "  withont 
hearing  the  name  of  God^  except  in  an  oath/* 

Piige  2G7i  col.  2,  line  4  from  the  bottom^  iniiead  of 
*'  mental  welfare,'*  read  "raligious  culture/' 

Page  2G9,  cob  2,  line  lf5,  inBtead  of  *^  can  very  gene- 
rally mukp  it  a  holiday/'  read  ^^can  genenliy  have 
divine  aervlce.  " 

Page  2(i^,  caL  2f  line  35,  instead  of  ^^  and  seelnj?  w^t4 
bos  already  br?en  done,  can  we  doubt  that  w^  will  soon 
complete  the  woik  we  have  begun,'*  read  *'and  seeing 
what  Christianity  has  already  done,  can  wo  doubt  that 
by  its  means  the  good  work  will  ha  complct^/^ 

Page  269,  eol.  2,  at  tbe  end  of  my  p^iper,  put  a  comma 
after  "  ctrcumstanccs,*'  and  add,  *'  and  that  it  was  n^t 
aejnaujility^  but  aolfishnesa  and  covetouan^S  which  mur- 
dered the  Prinoo  of  life/' — I  am,  &a», 

Hbnut  ToTsfnEB* 

Soctety  (jf  Arts,  Joha-itrofit,  Adelfthu 

[The  report  of  Captain  Toynbee'^  remarks  was  rovis©d 
in  the  usual  manner^  and  an  attempt  made  to  tone  down 
in  a  slight  degree  the  somewhat  ejccoaaiire  vigour  of 
religious  Opinion  enunciated  ther^n.  The  obvioua 
reason  for  thia  was  simply  the  rule  of  Hie  Boeis^i 
which  precludes  the  diacu ssion  of  religious  ot  poUtim 
topics,  AB|  howe\^er,  Captain  Toynbee  considers  hitnBelf 
to  have  been  mi^repreaentedi  his  letter  is  inserted  abovo 
as  revived.  It  only  remains  to  express  regret  that  any 
miaconception  should  have  arisen  as  to  the  complete  im- 
partiality of  any  report  appearing  in  thia  /flMnia/.-^Ei>J 


0ENEEAL    HOTES. 


1  OVU  MEItCAirilLE  MAHLXE. 

Fcbrairy  '2^iu^  l^is. 
l«B  v*TV  mmA  tmfirited  and  iinnrjyed  to  Snd 
^  T,  ns^Jattho  4*01  icty  of  Arts  bn  the  Ifith 
&  vq  tiltcied  bti/4it«  appoafing  in  the  Society's 
tkca  ma  exfrosi  a^kmom  which  are  quite 


The  BeiBemer  Steamer. — ^The  Centra!  Ktwa  states  that 
the  machinery  dcviv^jd  by  ilr.  Befli^mnr  for  the  ileamer  for 
Channel  service,  wiiitb  bears  hifl  uiiiiie,  ha«  just  bean  tried  at 
Hull  with  great  Bucceas.  As  tbe  ship  was  not  at  sea,  the 
revere  tent  of  foiling  the  oabln  within  ihe  ship  was  adopted 
by  Mr.  BnawTUf^r^B  repreacntaliTCJ*^  a^d  tbe  power  of  the 
t  apparatttp  to  put  Ibe  punderoua  lutloonin  motion  altertt^tely 
m  oppiiaite  direclioua  with  tin*  neeBstary  rapidity  wa*  fully 
tf^jtablisbed.  Tb«  Betmtfifir  is  expeotod  to  leave  Hull  fur  the 
Thames  ia  about  a  week's  time,  aud  abortiy  atterwardM  will 
proceed  upon  her  aervioe  between  Dorar  und  CalniA,  under 
Lha  auflpicaa  of  ibe  London,  Cbatbum  amd  Dovtr  UcjEapany, 
in  the  evsnt  of  die  offioerd  of  that  company  being  in  every 
rMpect  ^tiaQed  with  her- 

California  Silk.^It  i&  stated  that  tho  attempt  to  make 
«mc  buitbainky  a  feBture  In  the  iadustriH  of  California  baa 
shown  that  while  i^udden  changes  of  lenipeiature  ia  Eucope 
destroy  Ibe  wursa*  and  lead  lo  imperfect  cocoons,  not  a  worm 
bos  been  loat  frooi  this  CMiuae  in  CsJiJornia ;  that  the  mnl- 
lorry  flourishes;  that  careful  bouaing^  at>d  regalfttioo  of  the 
tetuperatura  avflrt  oliDoaiu:  troubtea,  wd  that  in  tlw  foothilla 
even  theae  guards  are  uaneo«s»ary*  Proper  labour  ia  alse 
Available  al  fair  ratoa,  and  tbe  Esstam  deiasnd  ior  coooona 
hoe  giren  a  atlroulut  to  the  busine«*.  So  far  aa  aitempts 
hiive  hfiiti  made,  and  r^^talts  reached,  it  looks  as  though 
Calif onia  had  audioeeded  b<^Eter  than  should  have  baan  ea:- 
pectbd.  It  in  proved  tbttt  the  Stale  taxa  aoouro  the  cucoonSf 
proved  that  the  temperature  dues  not  c^u>e  any  lua«  of 
wurmft,  that  the  silk  is  siroug  and  lust  rout,  and  thai  prolix  is 
made  frum  thd  Eastern  deuiiiud  for  monofaoture. 


HOTrCES. 


THE  LIBBAET. 

The  foIlDWuig  works  LaTe  been  presented  to  the 
Libraty: — 

Victorijin  Tear  Book  for  the  yair  1S73,  by  H*  H. 
Hsyter.     Prenented  by  the  Agent  General  for  Victoria. 

The  SetUctnentt  on  the  Qold  Conet  iLiid  the  AabaBtee 
War^  by  J,  G,  Ijovelh    PK^ented  by  the  Author, 

J&cob'a  Hod ;  a  tnmftlatiDn  trom  the  French  of  a  work 
A«T>,  1693,  on  the  Attof  Finding  Springes,  &:c.  Translaied 
by  ThomAS  Welton* 

Repcirt  oi  the  Proc^miiiigi  at  the  Dbmer  of  tho  Oobdan 
Qnh,  July  11  th,  1874, 

Convention  d«  Geneve  ;  un  Bon^emj  de  Bolformo,  par 
Heniy  Dunant.     Presented  by  the  Author. 

La  Guerre  et  rHunjanite  an  XrSe  Hitcle,  par  Leonce 
de  Cnzenove.     Prpsent^d  by  Henry  Dunant. 

Prpceedingfl  of  the  Lit-prary  and  Philosophical  Society' 
ff  liTe^rpooL  VoL  18.    FreHeDted  by  tho  Society* 

FSOCEEDINaS  OF  THE  SOCIETT. 

OEJ)mAiiY  Meetings. 

Wednesday  Evenings,  at  8  o'clock.  The  follow* 
ing  arrangements  Lave  betm  made : — 

Maber  Z. — ^AdJDumcd  Meeting  for  Captain  Bkdfdbs 
Pih'[&  Hoply  to  Ditcusiion  on  hb  Paper  on  *'  The  Mer> 
c^autile  Marine  of  Great  Britmn."  j^ir  J.  Hi^noK 
HaxwixLi  M.P.,  will  pfeaide, 

March  10. — '*  The  Art  of  Rhistration  afl  applied  to 
the  Printing  Preea/'  by  Hesry  BtACKHt-KNj  Esq* 

MAJicii  17,— ** Food  Adulterntion  and  tho  LegisktJTO 
Enactmenta  Bfilating  TheretjO."  By  WENTiaronTM  Las- 
C3LLBS  BtMTTf  £iq. 

African  Bection» 

Tuesday  BrentngSr  <^t  S  o'clock,  Th^  foUow- 
iaz  ttrrangemeiits  have  heen  made : — 

MAEtra  9, — "  Livingf'itoDe's  Diacoveries  in  Connection 
with  the  Eesourcea  of  Ew&t  Africa,"  by  theBev.  lionACB 
WALLEiL,     Sir  T*  FowELL  BoxTox  wiU  preside^ 

MAittu  30.^ — **  Civilieation  and  Frogrew  vn  the  Gold 
Coa&t  of  Afri<:a,  aa  oH'isdUd  by  European  Contact  with 
the  Native  Inbibitante/*     By  A>DU£\r  Sv^jLKtt,  Esq. 


Plaiiefi,  Kjpives,  Bheare,  8a wa. 

LicTu&i  YI.-^MoifOAT»  16th  MakdHi  19TS« 
Sawi  and  DoTe.tailing  Toola. 

Metnbera  are  privfleged  to  introduce  ti£o  i 
to  each  of  the  Ordinary  and  fkolional  Me  ' 
the  Society^  and  one  friend  to  e^oh  Cantor  1 


Mon. 


Chemical  Section. 

Friday  Evenings,  at  8  o'dock,— The  following 
arrangcmentB  have  been  made : — 

March  12.— "River  Pollution,  with  Special  Eefet^nce 
to  the  Work  of  tho  late  CommiBHion/'  by  W,  Thobf, 
Esq.,  B-Se.  Lond.,  F.C.S.  U.  J.  KAY-SuurriBwoUTn, 
Eaq.^  M.P.,  wQl  pre^id(?, 

April  lO- — ^*  Bjoo&ni  Advances  in  Photographic 
Science,*'  hj  J.  BprLLKH,  Eiq.,  President  of  tba  Fhoto- 
ffrapbic  Society.  WAaiiBX  Db  La  Bvjb,  Esq.,  D.O-L., 
F,B.S.,  will  preside. 

May  7.  —  *' Alum  Shale  and  ita  AppHcatioo/'  by 
Steney  RtCHj  E*q. 

Cantor  LEcrtmEs* 

The  Second  Course  of  Cantor  Lectures  is  by 
the  Rev*  AfiTHi^B  Rigg,  M.A.,  oo  *'Thc  Material, 
Construction,  Fomi,  and  Principles  of  Tools  and 
Contrivjinoes  n«ed  in  HanLlieraft," 

The  reinaijung  Lectiires  of  the  Coitrie  will  be 
delivered  tm  follows  :— 

LacTUHs  !¥.— MoNi>AT,  Isr  MAmcH,  1875. 
Pickp,  Axes,  Adaea,  Chiaek * 


MEETIHGB   JOS   THE   ziTBirnra 

..SOGIETT  OF  ARTS.  Jfhii-«ti«t.  Adis^hH,  W.C 
tOnator  LeoSuftt.  J     Bev.  AFthur  Mm,  **  I^  1 

tarnnoBS  med  in  EandicnifL"    I  Litctare  t%\ ) 
Farmers*  Oub,  SolUibuiT-BqUAfe,  E.C.,«ipJa* 
Howard,  *"  F^evdotn  of  Cuatrftct  '* 

Eo^al  Inititutkin.  All>eiDJirle-«tr«it,  W,»  1 1?  m. 
Monthly  Meetini?. 

Bodetyof  EntfiiiF<?r»*  6,  Weiitniln«UMibt 
Mr.  J,  W,  WL1b»&.  *'Tbfl  C(itt«rod 
Pia*.'^ 

Boyai  UBit*d8errieeBistitUtioij,  Wbiteliail-yii 
1^  John  Coode,  '*  The  MiliUnr  tnd  Bffiqp  1 
on  oui  OWPL  tad  oo  ndt^bbuuxio^  epact>.  utd  t 
it  mtj  Hem  desCnble  tat  thim  ciiUBtrr  toe 
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pCEEDISGS    OF    THE    SOCIETY. 


rO     OF    JEWELLEHT.— PBIZI    FOB 
ESfi^TS. 

i  hmiing  l^ieii  brought  to  tlio  knowledge  of 

DoO  <jf  th**  Society  of  Art^  that  what  in 

'HalJ-markiiig*'  cif  Jowo]k<ry  and  ui-tickB 

l«iid  fiili»i?r  is  inadeqanto  to  secure  to  the 

llhit  protection  in  thn  quality  of  the  ma- 

Trir  which  it  ts  sntfoidcd.  and  aJso  failfl  to 

I  n*:itiircni*>nts  of  the  tradi-.  they  accepted 

rof  one  of  the  members  of  the  Society, 

*  I W,  StitH?ier,  to  place  £25  at  their  dh- 

» bp  aw:irded  as  a  prue  for  an  Easay  trewt- 

lllii*  mibjeot,  with  foggeationjj  for  an  ini- 

1  BsHayi  were  sent  in  for  oompetition  ^ 
*i3f  thein  TTPro  of  a  sufficiently  compre- 
L  dlimct<»r  to  justify  the  Committee  in 
'%mf  one  for  the  priace,  they  recommended 
^Tritli  tho  assent  of  Mr  Strt^et^u-,  to 
Mr-  8treet€T  having-  giren  his 
TTte,  the  Coimoil  mow  renew  the 


5.  The  Coimcilshf^  have  the  right  of  publishing 
the  prize  Essay  in  the  Joftrnal,  and  they  reseiroj 
the  right  of  withholding  the  pmo  altogether,  or 
of  awarding  a  lessor  sum,  if  the  judges  shall  so 
reconunend. 

(By  order) 

P.  Le  Ne%^  FOSTERi 

lit  March,  1&|5,  

ursTinjTiovs. 

The  following  institution  has  been  received  into 
Union  ainoe  the  last  amiounoement : — 
Broughty  Ferry  Yotmg  Hon*i  Clmsti«n  Aaaociation. 


TECHirOLOGICAI   EXAMIITATIOHS,    1876.— NOTICE 
TO  OrSTlTirTIOKfl. 

Candidates  intending  to  sit  at  these  examine- 
tions  flhould  make  early  application  to  the  Secre- 
tary of  the  Society  of  Arts,  Adelphi,  London,  for 
forms  for  making  a  return  of  age,  address,  ifee^  us 
thpflc  particular.^  must  be  forwarded  to  the  Society 
not  later  than  the  ;ilat  instant. 


to  competitors  that  the  Essays 


» history  of  hall-in&rkinginthk  country 
^  with  tame  degree  of  detail, 

I  adopted  and  now  in  use. 
it  mmt«  and    dementi*  of    the  present 
^mA  how  far  It  me#4s  the  wants  of  the 
tUke  on*  hand,  and  satisfies  the  manu- 

'  ftay  t^ystem  ia  desirable,  what  should  it 
I  or  nnder  what  authority  should 

^^Heius  in  nae  in  foreign  countries,  and 
f  twy  iB*et  the  wants  both  of  the  public 
|«tiKaltctui«r, 

■yi  miut  be  sent  in  not  later  than 
^w  lnM,  lg75^  marked  with  a  motto  or 
llf  •  tooompanied  by  a  sealed  letterj  with 
**^M  motto  or  cypher  marked  out- 
th&  name  and  address  of  the 


TWEiFTH  OEDDIAET  MEETTKO. 

Wednesday,  Mar^jh  itrrl,  1S75 ;  Captain  Bir 
John  Hbrox  Maxwell,  Bart.,  E.X.,  in  the  chair. 

The  following  candidate's  were  proposed  for 
election  as  members  of  the  Bociety :- — 

Akroyd,  Mrs.  W.*  2,  J?t,  Albania -villus.  Hiffheate^roftd, 

N.W. 
Curtta,  Frederick,  48,  Baker- street,  W. 
Gocxlwin,  GeoFije,  G2,  Com  wall- road.  Bays  water,  W, 
HuglimJ,  Fj4l3ian,  3D,  Drottninggaten,  Stockhglm. 
Porter,  Thomas,  The  CotLagu,  Dalwiuh- wood -park,  S,E, 
Riioy,  Edward,  FX-.S.,  14a,  Fingbory-BquarB,  E*C. 
f3iitrii3tegui,  Senor  Don  Joiiquin   M*  de,  21,   Billiter- 

street,  E.G. 
Whitfield.  John.  FXI.S.,  Scarborough. 
Wilmot,  John  Fletcher,  TlinmeB- street,  Windaor. 
Wright,  W.  Cort,F.C..S,,  46,  MorZey- street,  Maacheater, 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society : — 

Balcheler,  John,   Jan.,    DagnatI,   Hcmel    Heinpateail, 

Hert*. 
E¥an8f  William  Herbert,  Tintem- house,  Prlm^jse-hili- 

road,  N.W. 
Gilbert,  Jlaaon  WiHiaro  W.,  43,  Itathbone- place,  W. 
Hartley,  Joseph,  Ormikirk,  near  Li  verpool . 
Hewett,  Edwardr  Elv©tbam*mount,  St  Leonards '0n-8ea» 
Hewitt,  Hichiird,  F,R.G.ii5,,   3,  Princes- square,  Hyde- 

park,  W.,  and  the  Green,  Esher,  Surrey. 
Hooper,  William,  113,  Victoria-street,  S.W. 
Houghton,  JameSj  41,  Rodney- street,  Liverpool,  and  4, 

York -buildings,  Dalo-atreet,  Liverpool. 
Lloyd,  John,  King^lmry-brewery,  St.  Albans, 
Pargeter,  Philip,  Red  chouse  CI  laas- works,  Stourbridge. 
Roaa,  Lewis  Buttle,  Southend -laboratory,  Driffield* 
Smith,  Edward,  F.C.S.,  Strand,  Torqoay, 
Spencer,  Thoma*,  32,  Euston-squAre,  NJW* 
Thatcher,  John  H.,  Brook -mills,  Oldham, 
Ventora,  Signer  M.,  49,  Ck^leman-iireetr  ELQ. 


888 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  March  5,  1875. 


The  discussion,  adjourned  from  "Wednesday, 
February  24th,  on  Capt.  Bedford  Pirn's  paper  on 
"The  Mercantile  Marine  of  Great  Britain,"  was 
resumed  by — 

Captain   Sharpe,   B.N.,   "who    said— I    propose    to 
read    a    £ow    extracts    from    a    letter    on    tonnage 
admeasurement,    "which    I    have    just   addressed    to 
Sir  Charles    Adderley.      The    tonnage   question  was 
very    ably    brought     before     us     by    the     gallant 
and     learned     member     for     Gravesend,     although 
it  has  scarcely  been  alluded  to  during  the  late  dis- 
cussions; but  before  reading  these  extracts,  I  venture 
to  make  a  few  remarks  on  one  or  two  points  which  have 
been  brought  before  us.    Every  one,  I  feel  sure,  must 
have  been  painfully  impressed  (as  I  was)  at  observing 
some  of  the  most  eminent  and  respected  members  of  the 
shipping  interest  rise,  one  after  the  other,  to  assure  us 
that  they  neither  starved  their  crews,  nor  were  guilty  of 
the  malpractices  complained  of.    I  feel  oonfident  that 
no  one  in  this  room  ever  supposed  them  to  be  the  persons 
complained  of;  but  when  the  honourable  member  for 
Hull  informs  us  that  there  are  more  than  half  a  million 
of  ship-owners,  it  is  manifest  that  a  very  small  percental^ 
will  afford  a  very  large  number  of  persons  who  will 
bring  discredit  on  the  whole  body,  and  must  be  looked 
after,  for  only  one  in   a  hundred  will  supply  6,000 
delinquents;    and    such   is   human    nature,    that    in 
an    probability   every  walk    of    life    would   furnish 
an  equal  percentage  ;    I  doubt  if  even  the  lawyers 
oould    show    more    favourable    returns.     With    re- 
spe^  to  an  increase  of  British   seamen,  I    scarcely 
know  a  subject  of  more  urgent  importance  at  the  pre- 
sent moment.    The  very  safety  of  the  country  is  in- 
volved in  the  question.     The  deep-sea  fishery,  as  one 
of  the  very  best  nurseries  in  the  world,  should  be  en- 
couraged, but  to  a  largely  increased  entry  of  boys  we 
must  mainly  depend  for  our  future  supply.    The  coast 
line  of  the  TJnitod  Kingdom  where  seafaring  habits  are 
acquired  is,  however,  of  limited  extent,  and  is  now  quite 
incapable  of  meeting  the  demand  for  sailors.    We  must 
consequently  look  to  the  inland  counties,  and  if  other 
counties  will  do  what  we  have  so  successfully  accom- 
plished iu  Middlesex,  I  firmly  beb'eve  our  present  diffi- 
culties will  in  a  few  years  cease.     We  have  now  at  Felt- 
ham  ax^dmirable  establishment  for  800  boys,  sent  there 
for  ^ott^iaratively  venial  offences,  such  as  having  no 
friends,  throwing  stones,  playing  at  pitch  and  toss  in  a 
public  thoroughfare,  and  other  similar  offences.    These 
boys  are  instructed  in  their  duties  by  means  of  a  brig 
which  has  been  built  and  rigged  in  the  grounds,  and 
after  undergoing  a  certain  course  of  education  and  disci- 
pline, these  boys  very  quickly  find  employment  and  turn 
out  wtll ;  and  if  every  coun^  was  compelled  to  support 
similar  schools  the  increased  supply  would  soon  meet  the 
demand.    The  boys  should  be  duly  apprenticed,  and  as 
it  would  effect  a  great  saving  to  the  counties,  a  premium 
of  £10  per  head  should  be  ^aid  to  the  ship-owner.   With 
respect  to  the  present  liability  of  ship-owners,  it  would 
be  unfair  and  unwise  to  increase  it,  unless  ship-owners 
registering  under  the  Limited  Liability  Act  (as  far  as 
penalties  are  concerned)  were  placed  in  the  same  position 
as  those  who  do  not  register.  For  my  own  part,  I  would 
limit  the  liability  of  the  riiip-owner  to  such  an  insurance 
on  the  particular  vessel  as  would  cover  the  present 
£8  and  £15  i>er  ton  liabilities;    and  as  regards  pro- 
visions, why  not  adopt  the  scale  of  the  Koyal  Navy, 
which  would  be  fair  both  to  the  owner  and  consumer  P 
With  respect  to  the  question  of  tonnage  admeasure- 
ment, it  will  be  a  subject  of  great  regret  if  the  present 
Session  be  allowed  to  pass  without  an  effort  being  made 
to  pass  such  a  measure  as  will  be  accepted  by  foreign 
governments  as  an  international  system  of  tonnage,  but 
to  have  any  prospect  of  permanent  suocess,  the  law  must 
be  correct  m  principle,  exceedingly  simple  in  details, 
and  yet  sufliaently  comprehensive  for  the  various  re- 


quirements of  different  nations.    Any  law,  for  inaUnoe, 
that  required  special  provisions  to  be  made  for  vqimU  qI 
different  forms,  or  for  vessels  employed  in  different  trades, 
would  fail  in  meeting  these  requiremeuti,  only  court 
evasion,  and  terminate  in  failure.    A  law  in  &ct  ii  in- 
quired that  would  be  capable  of  universal  application  to 
every  class  and  form  of  vessel.     The  country  has  now 
before  it  a  considerable  body  of  evidence,  oolleded  during 
the  last  Session  of  Parliament  by  the  Committee  on  the 
Merchant  Ships  (measurement  of  tonnage)  Bill,  vhicb 
will  materially  asnst  in  the  settlement  of  these  questions^ 
and  show  the  unfortunate  state  of  evasion  and  disorder 
in  which  the  subject  is  involved.     The   Bill  wbich 
was    brought    before    the    late    Tonnage  Committee 
differed  but  litUe  from  the  present  law,  the  prisdpl& 
embodied  in   both  of   them    (viz.,    the  measapement 
of    the    internal    cubical    contents    of    the    teod) 
being    the    same;    the    deductions   for  the  regi^ 
tonnage   formed  in  fact  the  chief  subject  of  eviaoo, 
the  discordant  views  in  respect  to  which  seemed  so  diffi- 
cult of  adjustment  and  so  utterly  irreconcilable,  dther 
with  abstract  justice  or  with  the  various  interests  c<n- 
cemed,  that  it  was  even  suggested  that  all  thedednctiow 
in  dispute  should  be  swept  away,  and  that  the  BO-calkd 
'*g^8s  tonnage"  (t.f.,  f^e  sum  in  cubic  feet  of  all  the 
internal  measurements  of  the  vessel  up  to  the  higbeei 
deck,  with  the  measurements  of  all  the  oovered-in  spscesi 
above  such  deck,  divided  by  the  arbitrary  ftctor  of  IW) 
should  be  adopted    as    the   readiest  solution  of  tiifi 
apparently  insurmountable  difficulties  with  whieh  fiis 
question  was  surrounded.    The  proposal,  howefcr,  met 
wi^  little  support,  which  is  not  to  be  regretted,  as  it 
would  equally  with  the  Bill  have  been  quite  unsnitad 
for  an  international  system  of  tonnage,  and  would  bsrei 
pressed  most  unequally  on  different  interests,  as  I  «il^ 
presently  show.    It  has  been  again  and  again  urged  hj 
those  interested  in  the  success  of  the  measure,  that  m 
main  object  of  the  present  tonnage  law  was  to  mab 
every  pitft  of  a  vessel  that  could  be  made  available  fori 
cargo  contribute  to  the  tonnage  dues,  and  proridedet^ 
part  of  a  vessel  included  in  the  tonnage  admeasuremon 
could  be  filled  with  every  kind  of  cargo  m^btnl^f^ 
ference   to   its  weight,  one   of  the    o&ef  obieetioBi 
would   be    removed ;    but    there    are    natural  Isvl 
which  interfere  and  render   it   impossible  to  do  afl 
and   keep   the   vessel    afloat.      Weight,  and  v«fn 
alone,  is    the    all-important    element    in   a  flostiac 
body,  and  if  all  the  spaces,  as  measured  under  the  p(«' 
sent  Act  and  by  the  proposed  Bill,  were  filled  ^ 
weighty  goods,  such  as  metals,  bricks,  stone,  cosli  an 
water,  and  even  with  ni^nr  goods  lighter  thsn  vita 
the  vessel  would  sink.    When  goods  of  this  descriptiffl 
have  to  be  carried,  a  considerable  part  of  the  nw 
which  has  been  measured  for  tonnage  must  always  w 
main  unoccupied.    A  vessel  laden  with  iron  has,  fd 
example,  a  comparatively  empty  hold,  and  for  anyone  to 
assert  that  the  unoccupied  spaces  in  a  vessel  thus  ladti 
should  be  taxed,  as  bsing  then  available  for  caigo,> 
evidently  a  mistake.    But  there  are  many  other  catgo^ 
differing  in  weight,  according  to  their  specific  gnyitf 
and  which  by  weir  mere  wmght  will  prevent  the  wj 
of  the  cubioal  contente  of  a  vessel,  as  now  meaffBM 
being  fully  occupied.    The  advocates  of  internal  cnlw 
ture  have   evidently  overlooked  the    impossibilitT^ 
making  use  of  all  the  spaces  now  measured  and  t^ 
whenever  a  vessel  has  to  be  laden  with  goods  of  acem 
specific;  gravitv ;  and  internal  cubature,  as  affbrdiot 
correct  principle  for  tennage,  is  an  entire  fidlurs.    y* 
have  now  the  anomaly  of  ^e  Legialatore  by  one  A 
directing  the  measurement  for  tasition  of  ewmj  Qf^ 
available  for  goods,  without  in  the  least  oonsideni] 
the   prohibitions   which   weight   imposes,   and  tha 
riiould    the    unlbrtnnato    ship-owner    so    ffl  the 
taxed  and  presumedly  licensed  spaces  as  to  ^^tf 
his  vessel  too  deeply,  it  by  another  Act  empowers  tl 
Board  of  Trade  to  interfere  and  punish  him.    The  san 
vessel  may  on  one  voyage  entirely  occupy  the  whole  • 
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ipttceA  with  light  gDods  (attcK  ub  German 
:  tfther  Uglil  merohandue),  aad  on  tha  next  trip 
»  i^fior  eftr^  be  compellM  to  lea^e  thsm  paf tly 
V;  aad  jft  Ln  both  cufioa  b^  owner  has  to  pay  per 
t  of  thd  whQl«  roistered  apnce*     Tbie,  I  Teaturb 
I  w  wrong  m  ptmd^  md  tooziifntly  nafkir^  aa 
I  widoly  on  tlia  TMwJ  caxryiiig  heavy  gi>odi» 
wid«  door  tait  «TftBioD.    Th$  ap&cc 
t  totut  nitat&llj  be  socondory  to  th@ 
i  flf  lud  goodi,  the  weight  being^  the  only  true 
'  ft  veMel*a  oapacity;    lUO  tons  m^y  immet^io 
i  Id  bi9  fiUiest  extofnt,  bat  whether  tb«  IDO  tons 
L  or  of  feath^n,  lh£i  immeraion  must  bo  procijioly 
A(  lod  oaciBOt  be  «rx<^ed/i;df  s,nd  yet  the  apuei} 
by  the  l^atl  wUl  b«  tqij  much  AmalleiF  than 
1  bj  the  featberSt  But  ihoald  thwe  iHustrations 
evin^  the  maxe  of  difficulty  in  wbieh  we  hticoni© 
.  by  the  mero  meafiurement  of  intemal  dimen- 
\t^  INunrul    dLrcloAures  which    haro    appeared 
9  ToQiuig^  CkMnmitteo  would  alone  conclusively 
iwdooflly  BkHd  adversely  difTarent  intereets 
1    by    |li«ea   mn^ulor    meoaureroeata   and 
yfi  havQ  etideace  that  some  tndm  wottld 
BiMy  fuitied  by  boing  bron^bt  ilrictly  under 
1%  hfw  m  tbe  one  proposed ;    nonce  e^arion  (il» 
I  wiU  telwn  flupreme;   and  yet  thia   b  the  law 
[  faglitid,   with    all  her   grd&t   mercantile  qk* 
I   baa     bean    propoaing    to    foreign    nations 
best     Iaw     fihe    in     capable     of     prcxlncing^ 
I  a,  I  may  etite,  a  flmgnlar  concarrence  of  opinion 
:  (mf  b^t  Jinthoriti^  in  faTOor  of  the  weight  of 
iieg  (u  shown  by  the  displacomeni  of  the  Teseel) 
|l^|i^yiQf  th49  only  exact  means  of  ascertaining  the 
''~"       awara  of  a  sbip^  and  tor  oomp^-ing:  one  veiiael 
the  ume  wei^htf  whatever  be  its  size  or 
t*ii*ing  eTierything  th^t  floata  to  dUplaoe  a 
^r   wAtt-r  of   equal  w«i^  with  itself.    We 
ybiTflon^  at  our  comjoowMl  a  well-known  and  in- 
[  ndvis^ted  by  some  of  the  beat  authoH- 
iiiibj«i3ti^  and  who  have  defined  the  burthen 
)  aa  •qoal  to  the  weight  of  the  water  diaplncod 
I  thff  light  and  load  line's,  the  cubical  con  ten  ta 
'    ~L  Ua«a,  when  measured  tn  feet  and  divid&d 
iy  the  weight  of  a  lading  which  wiU  lEumerse 
tJiso*  lojid'Hne^  and  show  the  t^xlent  of  her 
i  and  erne  tonnage.    Th«  load  displace - 
'  absolute  or  modified^  as  I  will  presently 
L  ikot  the  only  r^Hable  baaia  for  siioh  a  law^ 
r  oonflfoaiijon  of  it£  value  as  an  absolutely 
of   relative  size  between   vesael  and 
I  Geaunittae  on  Deii^ni,  at  page  18  of  their 
DUDsnd  for  the  Eayoi  Navy  **  that  the  nmss 
J  d«^'ri1>^  by  displacement."    But  it  might 
I  that  if  the  entire  displacement  were  adopted 
at  fl«rvJco»  it  would  prodrjco  an  amount  in 
vhat  htgm^  than  would  prop^jly  hiicmoniBe 
'  JOnnsgaa  obtained  under  previoua  tonnage 
^nSt  ^he  statistical    return  a  of    the    Board 
Bie  objeotions  can,  however,  be   eaaily 
V    redndng    the    amount    of     the    load 
by  onft-lourth  (or  some  other  proportion) 
^ipuvaloul   for    the   omission    of   a    calcnkt&a 
Bi  «i  iho  iighbdine;  by  which  meiuiB  the  light 
I  would  always  bear  a  fixed  ri^lation  to  the 
■s^  mr  ascertaining  ih^  position  of 
d  oe  avoided,  and  cleverly  designed 
i  (^  ccal  supply  for  reducing  the  tonnage 
lfcfnfii»d,  and  a  stop  put  to  the  mterminable 
I  tn  t)|g  proper  weight  ami  dioiensicina  to 
'  to  tli«  piiopelling  power,  and  the  adjuat* 
diiia^  of  saiiing  and  at«im*  ships  (another 
^(  diUiruity  and  hju-dahip)  would  equally  be 
t  *^'    la  other  wordit,  no  chicanery  could  then 
ijSasl  ia  ledydng  tbe  imount  of  the  tonnage 
^Jfts  IRiaey  of  th#  Mght  displaoement      The 
r^nn«il   rednoed    by  a    fixed    quantity    its 
^  «V«M  git e  Ibe  wd^iX  of  the  loading  when 


the  ship  waa  brought  to  her  load-line  (the  weighti  in 
fact,  of  the  heavieet  cargo  ahe  could  carry  ia  iratj) ; 
but  then  an  important  and  interesting  question  Uiaei, 
as  to  whether  it  he  light  to  levy  taxes  on  a  reasol,  as  if 
she  always  had  a  fuU  lading  on  hoard,  Qt  whether  it 
would  not  be  fiurer  to  all  concerned  to  retain  the  dis* 
placement  as  a  atandard  of  comparison  between  veaael 
and  veasel,  and  to  employ  the  displacement  at  the  moment 
when  required  for  the  purpoao  of  tonnage  dues.  But 
whether  a  teasel  bo  taxed  on  her  load  diapUc^mientf  minus 
bor  light  (or  some  fixed  quantity  in  lieu  of  her  light) ^ 
or  on  the  displacement  for  the  time  being  (as  shown  by 
the  draught  of  water),  we  have  an  identity  of  principlo 
and  two  exact  standards  of  comparison,  either  being  f^Iy 
capable  of  aupplying  a  reliable  basis  for  an  international 
tonnage  law.  The  rules  for  ascertaining  the  diaplac^- 
ment  Ibr  tonnage  are  remarkably  simpla,  and  are  in 
atrong  contrast  to  the  present  system  of  internal  nMa- 
aureroent  with  all  ita  aiaputed  exemptions.  After  the 
load-line  has  been  fixed,  either  by  the  ehip-owner  or 
Legislature,  the  displiicement  (or  oub^c^al  contents)  below 
this  line  can  be  ascertained  in  the  uiubil  way  &om  tha 
drawing  of  the  vessal^  and  when  brought  into  feet  and 
d hided  by  Ba  for  tons  (with  a  fixed  propoirtian  substi- 
tuted for  the  Light  diaplacement],  the  tonnage  would  be 
arrived  at ;  or^  should  the  drawings  not  be  availahlej  let 
the  area  in  square  feet  of  the  plane  of  the  load>line  he 
ascerUined^  and  the  area  in  square  feet  of  another  plane 
parallel  to  and  at  one  foot  below  It ;  add  the  two  areas 
together,  and  divide  by  2  for  the  number  of  square  feet^ 
and  then  again  by  3d,  and  we  have  the  number  of  tons 
of  water  displaoed  by  the  solid  described ;  continue  this 
opemtton  foot  by  foot,  and  t^  sum  of  the  whole  will  be 
the  tonnage  of  the  veaaeL  By  adding  together  the  foot 
tonnogef)  up  to  any  partieular  draught  of  water  the  ton- 
nage corresponding  to  that  draught  will  be  immediately 
obtained,  and  a  table  giving  the  tonnagea  at  every  loot 
eould  be  formeji  and  entered  on  the  ship'a  register. 
The  horiiiontid  curv^  of  the  ship'a  side  would  be  taken 
by  a  simple  instrument,  and  when  transferred  to  paper 
the  areas  oould  be  t^ksn  out  by  inspection  ;  the  system 
of  measuring  tonnage  by  displaeementr  ^hile  boing  abso^ 
lutely  correct,  can  be  worlced  out  witbout  the  least 
necessity  for  any  scieoce  io  the  agents  f  [rirlnjrrl  *^tthi"i 
system  has  therefore  both  correctnesa  and  simplicity  to 
recommend  it^  two  caaentiala  which  are  indispensable  in 
an  iDtematicQal  system  of  tonnage.  And  if  the  Qorem^ 
ment  wiU  look  to  the  general  interests  of  the  cooununi^ 
rather  than  to  the  special  mtereeta  of  indiTidnsls^  j 
will  \4gorousiy  undertake  the  anl^ect  of  tonnage,  with- 
out respect  to  class  Interests,  I  am  convinced  that  all 
diMeJilties  will  quickly  disappear,  and  a  measura 
befitting  the  mercautile  position  of  EuglaBd  be  produ 
which  will  bo  a  credit  to  the  country^  and  will  meet  w!t^  „ 
a  goneml  acqideaceiuje  from  foreign  powers.  Allow  me^ 
before  sitting  down*  to  tender  my  thanks  to  ths  Society 
of  Artfi.  and  to  the  gaUant  memb^  for  Gravesend  for  the 
valuable  discussion  which  has  taken  plucc.  WlLother 
we  do  or  do  not  agree  with  all  the  honourable  member's 
views,  the  country  is  oqnally  indebted  to  him  for 
initiating  it. 

Mr.  H.  Liggins  said  he  would  not  say  any  thing  nofo 
on  the  snbjecl  of  tonnage,  which  hiid  just  been  refetnd  to, 
except  this,  that  he  had  had  the  honour  for  many  yaara 
^though  not  at  the  present  time— to  be  ol^cial  mea* 
surer  to  the  largest  yacht  club  in  the  world,  and  thSFu* 
for©  it  cfttne  within  his  knowkdge  that  all  the  yacht 
clubs  in  EngUmd  and  the  United  States  hud  for  many 
years  been  endeavouring  to  diacover  aomo  system  of 
tonnage  messurement  adapted  to  racing  purpotes,  but 
in  \*niti.  He  therefore  did  not  think  there  was  ftny^ 
chance  of  Parliament  during  the  present  Session  |  '  _ 
an  Act  which  would  settle  this  most  difficult  question.  J 
If  there  was  one  question  more  diffioult  thui  another^  it 
was  that  of  tonnage,  and  he  was  quite  amazed  at 
of  Mr  8harpe*s  roroflrlta.  Many  evenings  might  be  em- 
ployed in  the  discussion  by  gontlomen  who  understood 


the  atibjeot  of  thia  qii4»tioD^  and  tt  would  be  there-  ! 
fbre    ii^apoatdble    %&   outer   upon   it    at  that    moment  | 
pit>fit»bly,     The  mum  object  of  the  dbeu^ioUt  ho  ap^  | 
prehendedi  *i.i    to    improve    the    qimlity    of   Eng^iisb  i 
ships,    and    of    a    umiiU    daaa    of    ship-owners.       As  I 
he  had  owned  shipa  tradin£(  from  London  t^j  the  Weat  | 
IndiM  fc^r  th«  last  thre«  yean,  he  kn&w  something  of  i 
the  subji»ct,  and  won  nble  to  state  that,  as  Ji  mle,  ship-  , 
owii«Ti  were    honourable,  upright  men.      He  aheuJd  | 
nerer    fear   to  face  tiithex-  Mr.  Plimsoll    or  Bonrd  of  i 
Tmde  or  Lloyd's  Eui-v^yor,    He  could  say  with  eame 
pride   that   hta  futher    bnd   himself   hud  owned  ships 
trading  to  the  Weot  Indim  at  till  aeaaonf  of  the  yi:ar, 
during  forty  yeari,  and  had  never  hud  an  accident  from 
a  preventible  cause.    True,  one  ship  had  once  to  cut 
away  her  maat  to  save  herself  from  wreck  on  the  Mouse 
Mand,  in  one  of  the  most  terrible  hurricanes  that  ever  I 
Tistl^  the  coast ;  hut«he  wi&a  the  only  ship  within  sight 
which  was  not  totally  wrecked*     It  wtis  plain,  therefore, 
that  Hhips  might  be  kept  in  a  state  of  efllclency  to  cross 
the  Atlantic  in  all  so^^^ns  of  the  year,  but  bis  ships 
Tirere  not  ten  timc«  their  b€*am  in  length.     They  were  of 
the  old  school,  but  at  the  same'  timie  they  could  do  their 
V2   or    14    Imota  an   hour,   for   ho    hsd    gone,  under 
favourable  oirerimstances,  30  miles  in  two  MnMcutire 
hoursp     Mr.  Currie,  when  speaking  of  long  ahipe,  said 
they  were  built  of  iron,  and  thjit  the  strength  of  iron  | 
gfrdew,  as  shown  by  Sir  Williflm  Fair  bairn  m  his  work  ' 
on    the    subj(?et,    should    be    borne    in    mind.     They 
r11  knew    that,    and    that  it   waa   impossible  to  build 
wooden     ship?     of     the     lenf^th     of     some     of     the  I 
'  ocstan-going  iron   ateamera.    But  who  waa  there  who  | 
h^d   been   to   eea,    and    had    had  any  experience  of  | 
savere  woather,  who  did  not  belieTO  that  these  long  iron  | 
veesela  did  not  go  down  because  they  were  weak  in  eon*  ' 
■tructioa ;  they  went  to  the  bottom  siod  dro\^  ned  every-  1 
hody  on  board,  because  their  form  was  such  that  they 
cjuld  never  ^pe  with  the  rough  WEkvcfi  they  had  to 
eDCOunter*      He  defied   any   man^   however   skilful^   to 
a&V9  those  ships  in   m:iny  of  the  gnk-s  which  occurred 
OffUieooast*     Yon  could  hardly  take  up  a  newspaper 
without  teading  of  the  loss  of  some  well -known  favourite  | 
ship  ;  there  was  one  reported  in  that  day's  Ttnu'M^  one  of  ; 
th<?  Cape  mail  boats,  kept  up  m  the  highest  stato  of  i 
eilit'iency,   and    commanded    by  men   oif  the    highest  | 
eminence*    The  remark  had  been  made  that  the  country 
was  going  to  the  dogs,  and  thnt  sailors,  ships,  and  trade 
were  going  to  tbo  dogs  too.     Howev^  thnt  might  be^ 
lie   knew  that  when  he  first  cr<»saed   the  Atlantic  in 
his  filth tr's  ship  '^M  years  ago,  every  sjiilor  was  English, 
efficicntr  and  {.apable  of  steering  the  vessel.      But  in 
later  days,  wbcn  he  sailed  in  his  own  shio.^  he  foimd 
that  if  there  was  a  man  on  hoard  who  coold  steer  he 
was  a  foreigner,  and  he  found  his  captains  always  pre- 
ferred Swedes,  Norwegians,  and  Dftuts»  because  they 
were  more  steady  »nd  respectable,  and  more  sailor-lJko  in 
their  habits.     He  had  often  been  asked  by  biacftptain  to 
tteer, because  there  was  not  n  man  on  board  whom  he  could 
tmtt  to  do  so.    It  was  an  undoubted  fact,  therefore,  that 
^ire  Wfifi  a  great  deteHoration  in  the  charaoter  of  Eng* 
lish  sailors,  and  it  was  only  on  board  of  yachts  that  yott 
conld  find  r^ly  first-class  sailors*    Any  captnin  of  a 
merchant  ship  would  say  that  his  crow  were  the  scum  of 
tiie  earth,  and  noarly  useless  for  practical  purposes*     As 
to  the  remedy,  they  must  begin  at  the  beginning ;  and, 
haring  been   often  in  the  lowest  slums  of  London  in 
aeardi  of  sailors,  ho  would  say  that  the  first  eSbrt  should 
be  to  improve  their  dwellings  inland.    It  was  impossible 
to  improve  the  condition  of  a  working  man  if  he  were 
driven  from  his  wretched  home  to  an  almost  equally  de- 
graded public  house.      There  was  no  cla^s   ho  utterly 
Eeilpless  as  the  poor  sailor.    His  calling  was  one  in  which 
he  could  well  unjoy  his  duties,  but  directly  he  landed  be 
was  set  upon  by  a  nbark  cnlled  a  ^'  crimp,'*  who  carried 
him  oS*  to  the  first  public  house;  poor   Jack  in    ten 
minutes  was  in  a  state  of  hopeless  drunkenness^  and 
in  t^at  state  he  was  kept  by   the    crimp    until  his 


wag^  were  all  goixmf  whoi  hs  wag  *ent  Ui  im 
again,  the  ship  oCtenL  beiiif  aekcUd  hy  the  maip  hm' 
self.  This  introducod  the  question  of  JuiTiuir«  mj^ 
which  ho  admitted  were  wrong  in  piixiii^^,.  Wl  k/k 
feared  necesflnry  in  pra€tbe»  or  sailors  vould  iGtf««l|li 
clothed  at  all  when  starting  on  a  voysge,  ThtiapRM 
ment  of  sailois*  dwellings  he  thought  cotdd  oolf  l| 
eiected  by  Government  inspection,  aud  ii»  Uui  ^ 
already  carried  out  in  his  own  pariah  yf  Ki?ji!iiii!..m  itii 
elsewhere,  he  taw  no  reason  why  it  ahouM 
tended  to  houses  occupied  by  seamen.  Ln  o 
would  only  say  that  be  beliered  Mr.  riimiolL 
Captain  Bedford  Pirn  had  done  an  ii 
their  country  as  well  as  to  the  ahipowMUg  diS> 
begged  leave  to  quote  the  words  of  Lord  HsmplOli  I 
8ir  John  Fackington,  two  yeara  ago  at  the  IjmMii 
Nav&l  Architects,  which  he  considered  vera  ^imIH 
applicable  to  the  gallant  member  for  Greeu^ndfin 
Ml.  FlimaoO — *'  Let  us  do  aB  honour  to  the  moir  ^* 
1  do  think  it  a  great  merit  of  Mr.  FlimsoU  in  tkoik 
gi Y€n  his  attention  to  this  most  inte rating  and  imf 
ant  fi^b Jcet.  t  do  not  ahrink  from  saying,  IbAl  m  I 
opinion  Mr.  PlLmsoU  is  entitled  to  the  gratii  uv  n  £ 
whole  eountry  for  the  spirit^,  cncirgy^  anil 
which  he  has  carried  his  motion  into  Patlir^> 

The  BST^  B.  J,  Simpson  (Eectoi-of  SU  Clem^t 
aftf-r  referring  to  the  great  national  imporUiMa 
diHCu^on,  to  which  he  bad  listened  with  aiiiisf 
said  he  feared  there  had  been  a  little  of  the 
fallacy  in  it  of  argning  from  particulars  to  _ 
one  side  ^oaking  of  good  ship- own  era,  and  the 
bad,  HS  if  they  were  to  he  the  criterion  for  the  wl 
Public  attention  had  now  been  aroused,  and 
should  have  been  glad  if  this  of  itself  had  bee& 
to  cure  the  evils  complained  of^  he  feared  ' 
would  be  necessary,  hot  he  hoped  it  would  he 
in  character,  and  not  boar  the  appeailli£e  Of 
any  particular  interest ;  it  should  be  a  IfW 
the  good  of  the  commimity,  a  taw  >*not 
righieoos  man,  but  for  evil  doers,  and  for  tbi 
them  that  do  well/'  The  point  he  wished  to 
upon  the  meeting  was  the  importance  of  mi ' 
training  ships  to  as  large  an  fijct^nt 
only  as  a  member  of  Mr.  Plim soil's  commlt(a%^ 
one  who  had  taken  a  deep  interest  in  a  trvinlQIf 
the  Thames,  he  bad  se^n  the  admirable  praotittl 
which  had  followed.  It  appeared  to  him  tiii  *»• 
kernel  of  the  nut.  Thev  were  told  that  «ailow)»*l^ 
teriorated  in  quality,  and  were  wanting  in  qimistity^ti 
it  was  impossible  to  avoid  a  blush  of  6hain<?  (ft  1m«^ 
such  statements  as  had  just  been  made  with  ^^^^ 
tbesupcriorily  of  foreign  sailors.  Why  waBthii**  • 
because  they  were  made  of  better  materiait  ^  ^ 
naturally  better  sailors,  hot  because  the  m^nk  dl 
En  glish  sailor  was  inferi  or.  Therefore  w  hat  wtt  Hi 
was  to  improve  their  morale^  and  if  thej  M 
by  making  gocM^,.  honest  English  lads  of  hoytf  lilal 
now  in  danger  of  being  trained  op  to  be  moijitfll  wVf 
hollies  and  gaols — for  prevention  waj  iMittt^tbiA 
they  would  go  far  to  supply  the  want  comp*  ~ 
Out  of  Id,OI>0  boys  who  had  pasaed  through  the 
in  sevvn  years  only  123  had  beea  refused 
cates,  which  showed  there  was  no  dMQg«r  o: 
this  direetion.  Ho  hoped  therefore  tliit  trainiflffi 
would  be  established,  not  at  one  or  two  pkct*  awf*! 
ue&d  as  nKieptacIea  for  criminals,  but  wt  every  iiif*!* 
whore  boys  of  good  Anglo- Bajton  spirit  wouJJ  t*  fg 
of  becoming  bj  their  means  English  eaUois-  '^^'^9 
however  much  gentlemen  might  differ  on  Mat  M 
which  had  been  mesitioned,  he  hoped  all  would  bflQ 
mous  in  Toting  for  the  establishm^it  of  tr>iiiiii|W|g 
every  great  port  of  Great  Britiun,  in  which  *^  *¥ 
the  noighbouriag  towns  could  find  a  places  not  mflWl 
refuge,  but  of  honourable  employment.  IJ*  ^  * 
they  would  supply  the  coontty  with  good  i«er 
prevent  may  a  body  and  SOUl  bmsig  lott  tO  th$ 
and  to  heaven. 
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Oftptain  Pdc  then  read  the  following  reply : — 

I  wkh,  at  the  outset,  to  express  my  warm  thanks 
to  the  meeting  for  the  flattering  reception  my 
p^wr  has  received,  due  of  course  to  the  vast 
utiooal  importance  of  the  subject  of  which  it 
treats.  The  opinions  it  has  elicited  from  experts, 
during  four  nights*  discussion,  are  of  the  utmost 
Taloe,  without  them,  indeed,  the  paper  would 
have  been  comparatively  worthless.  I  think  I  may 
now  fairly  hope  that  the  question  of  the  '*  State 
and  Condition  of  the  Mercantile  Marine  of  the 
United  Kingdom,"  thanks  to  the  Society  of  Arts, 
has  been  so  placed  before  the  public,  that  no  one 
can  well  plead  ignorance  about  it,  and  that  cer- 
tain facU  nave  b^n  so  clearly  brought  out  as  to 
render  it  an  easy  task  to  proceed  with  legislation 
on  s  sound,  safe,  and,  above  all,  judicious  basis. 

It  will  be  remembered  that  I  divided  my  subject 
into  two  parts,  viz.,  **  Sailors  "  and  **  Ships,"  and 
onda  those  two  heads  in  the  broadest  sense,  the 

riper  has  been  discussed.  As  a  matter  of  interest, 
may  mention  that  no  less  than  twenty- six  gen- 
tlemen have  taken  part  in  the  discussion,  besides 
two  important  letters  which  have  been  written  on 
the  sabject,  one  from  Mons.  de  Lesseps,  the  other 
from  Mr.  James  A.  Smith,  which  have  been 
printed.  Those  gentlemen  who  have  taken  a  prac- 
tiosl  interest  in  our  proceedings  may  be  classified  as 
ioUewt:— 

Ship-owners 7 

ShiD-broker    1 

Underwriter 1 

Ka?al  architects    3 

Haatov   3 

One  aeaman  and  one  apprentice 2 

Mathematician 1 

Tacbtaman  and  R.N.A.  volunteer 1 

Medical  examiner  of  seamen  1 

Repivaentativea  of  edocation  and  marine 

tndning 3 

Merchant    1 

Maritime  Bimk  manager 1 

Shipping  master   1 

Total   26 

Letters    2 

(Airman    1 

Total  opinions   29 

In  addition  to  which  this  discussion  has  given 
Rw  to  the  formation  of  a  committee,  on  which 
experts  and  practical  men  connected  with  every 
vtsth  of  the  mercantile  marine  will  be  asked 
to  love.  The  deliberations  and  action  of  this 
<^OQBiittee  I  confidently  believe  will  prove  of  the 
P^Mteat  value  in  bringing  about  the  leg^ifldation 
WBiQdesiie. 

Beibn  proceeding  further,  I  wish  to  be  dis- 
^Mly  understood  as  in  no  way  reflecting  in  my 
paper  on  the  good  ship-owner,  or  ship-owning  com- 
pDMt;  how  indeed  could  I  do  so,  for  I  perfectly 
*^lniow,  that  were  it  not  for  their  savour,  tiie 
^ping  interest  of  this  country  would  long  since 
y  w  its  saltness ;  were  it  not  for  their  healthy 
•■""Toe  and  example,  the  present  deplorable  con- 
i  of  our  mercantile  marine  would  be  past 
i;  there  are,  however,  ship- owners  and  ship- 
^  J-  We  have  still,  thank  Qod,  good  men 
{"^trae  amongst  us,  whose  bounden  duty  it  is  to 
»*^  their  practical  experience  to  bear  upon 


legislation,  with  the  determination  to  root  out 
the  bad  from  their  numbers,  and  not  rest  for  a 
moment  until  the  slur  which  Mr.  Plimsoll  has  cast 
upon  their  class  has  been  effectually  removed.  It 
was  with  the  view  of  invoking  the  aid  of  these 
men  that  I  prepared  the  paper  I  have  read  to  you. 
There  is  no  blinking  the  question;  this  must  be 
done  without  flinchmg,  or  the  good  and  bad  will 
I  fall  together;  for  there  is  no  denying  the  fact  that 
the  true  British  seaman  is  disappearing  with 
frightful  rapidity.  Such  being  the  case,  and 
my  avowed  object  being  to  ventilate  this  most 
momentous  question  as  a  practical  man,  and  by  that 
means  get  at  the  opinions  of  other  practical  men, 
I  must  confess  that  I  was  somewhat  taken  aback 
by  the  warmth  infused  into  the  discussion  by 
certain  gentlemen  who  seemed  to  think  I  was- 
attacking  their  particular  interests,  when  in 
reality  no  such  thought  ever  entered  my  head. 
Perhaps  I  had  better  at  once  take  the  opportimity 
of  dealing  in  this  part  of  my  reply  with  these 
gentlemen,  as  it  paitakes  somewhat  of  a  personal 
matter,  so  that  the  thread  of  what  I  have  to  say 
on  the  discussion,  pure  and  simple,  of  my  papes, 
mayl>e  uninterrupted. 

My  desire  that  Lord  Campbell's  Act  should  be 
extended  to  ship-owners  (I  still  entertain  this 
opinion,  although  only  the  bad  owners  need  fear  its 
etfect)  seems  to  have  irritated  some  gentlemen  very 
much,  for  what  reason  I  cannot  iniagine,  as  I  am 
told  that  the  two  of  them  who  are  ship-owners, 
Mr.  Currie  and  Mr.  Duncan,  are  the  very  elite  of 
their  class;  while  the  third,  a  ship-broker,  Mr. 
Glover,  is,  I  hear,  a  most  estimable  gentleman. 
Why  then  did  he,  forgetful  I  fear  of  that 
Chnstian  love  and  charity  which,  no  doubt, 
ordinarily  distinguishes  him,  **  ask  the  honour- 
able Council  of  the  Society  of  Arts  if  it  was 
right  that  the  pages  of  their  Journal  should  be 
defaced  by  such  a  misrepresentation"  as  I  had 
made,  ^his,  I  think,  you  will  agree  with  me  was 
scarcely  kind  from  a  gentleman  of  his  great  in- 
fluence. Then,  again,  his  wrath  was  great  at  my 
daring  proposition  that  the  mercantile  marine  of 
this  country  was  worthy,  for  many  and  substantial 
reasons,  of  having  a  responsible  head — a  Minister  of 
State,  for  instance — to  take  off  the  pressure  from 
the  unfortunate  President  of  the  Board  of  Trade, 
whose  multifarious  duties  are  enough  to  drive  him 
distracted.  He  was  very  strong  indeed  against 
such  an  idea,  and  somewhat  unintelligibly,  if  not 
sarcastically,  I  think,  said : — '*  He  would  ask,  had 
they  not  already  got  one  in  Mr.  Farrer  and  another 
in  Mr.  Gh-ay."  The  latter  eentleman,  who  was 
present,  must  have  felt  muc^  gratified  at  being 

ioined  with  Mr.  Farrer  as 'one  of  the  two  new 
leads,  suddenly  appearing  in  the  place  of  my  poor 
responsible  one,  decapitated  so  remorselessly  by 
Mr.  Glover  from  that  Hydra —the  Board  of  Trade. 
But  my  iniquities  seemed  to  have  reached  their 
climax  in  my  expressed  hope  that  *'  the  incubus 
of  the  Board  of  Trade  inter^ence  had  reached  its 
limit.''  I  can  only  say  that  I  do  hope  most  sin- 
cerely that  the  Board  of  Trade  interference  has 
reached  its  limit,  and  that  Mr.  Gray  will  be  in 
future  restrained  from  running  about  the  countiy 
making  curious  speeches  and  blowing  hot  and  cold 
within  the  short  space  of  two  years,  as  follows : — 
A  report  on  "  The  Supply  of  Britidi  Seamen," 
signed   by   Thomas   Gray   and   Mr,   £.    G.    C, 
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Hamilton  was  submitted  to  Parliament  in  1872. 
In  this  report  it  is  stated  that — 

«  Our  piaotioal  conoliuions  tharafora  are,  that  f Ar  the  pur- 
poeeaof  our  Mercantile  Marine  no  case  la  made  out  for  the  in- 
terference of  GoTemment  to  increase  the  number  or  improve 
the  quality  of  seamen  setting  on  board  British  merchant 
ships,  and  that  nothing  need  be  done  fat  undertaking  the 
special  education  of  persons  foing  to  sea  as  merchant  seamen 
with  a  view  to  making  them  fit  for  the  Royal  I>^ayy  Beserve, 
until  it  has  been  first  shown  that  there  are  not  among  our 
merchant  seamen  and  fiehennen  at  the  present  time  an  ade- 
quate number  sufficiently  good  for  the  purpose." 

And  at  the  same  time  it  was  pointed  out  by  the 
liberal  Press — 

*'  That  the  condnsions  arrived  at  by  the  officials  of  the  Board 
of  Trade  must  remove  from  the  mi&ds  of  the  public  any  fear 
that  might  be  entertained  respecting  the  quality  and  supply 
of  seamen  for  the  Mercantile  Marine." 

Two  years  after  we  find  the  same  official  who 
signed  the  above  report  attending  a  meeting  of 
ship-owners  at  Liverpool,  and  stating  that — 

"  Tbeve  is  undoubtedly  intheMeroantileMarine  an  immense 
waste  through  the  unsmpwortbiness  of  seamen.  Men  were 
^ahipped  ^o  ware  utterly  uzifit  to  go  to  sea  from  their 
.physical  condition."  « 

And  again— 

"  The  question  of  the  supply  of  seamen  to  the  Mercantile 
Marine  was  not  a  small  one,  and  miut  be  taken  up  from  a 
oomprehenaive  point  of  view." 

In  fact,  the  losses  both  of  life  and  property, 
which  this  countiy  has  almost  daily  to  deplore, 
arise  now,  in  this  gentleman's  opinion,  not  from 
the  unseaiworthiness  of  ships,  but  the  unsea- 
worthiness of  seamen.  The  Morning  Advertiser 
is  lost  in  wonder  at  the  part  now  taken  by  the 
Boiurd  of  Trade  and  Mr.  Gray,  and  I  also  am  sur- 
prised that  the  Government  of  this  great  maritime 
•empire  should  allow  such  mighty  interests  to  be 
tampered  with,  and  that  they  should  permit  so 
*'  indefatigable ''  (!)  an  individual  to  go  about  the 
country  blowing  hot  and  cold  almost  in  the  same 
breath. 

Mr.  Gray,  I  am  told,  is  a  most  conscien- 
tious gentleman.  I  do  not  question  this,  but  I 
should  like  to  see  him  kept  strictly  in  his  place, 
And  confined  to  the  duty  of  his  office,  where,  I 
doubt  not,  he  might  be  made  a  useful  public  ser- 
vant. 

Mr.  Currie  followed  in  much  the  same  strain, 
dragging  into  the  discussion  my  Central  American 
experience,  hinted  at  by  a  previous  speaker. 
This  was  the  unkindest  cut  of  all,  for  although 
I  am  naturally  proud  of  my  connection  with 
Central  America,  quite  as  proud  as  he  can  be  of 
the  shipping  business  he  has  made,  yet  I  must 
•confess  tnat  pride  is  associated  with  the  feeling 
that  I  at  all  events  have  not  yet  made  a  good 
business — as  he  has — out  of  the  time,  labour,  and 
money  spent  during  ttie  best  years  of  my  life  in 
efforts  to  develop  through  Nicaragua  and  Hon- 
^  diuras  the  much  desired  transit.  Stirely  Mr.  Currie, 
from  his  strong  position,  with  no  loss  of  ships, 
life,  or  property  to  throw  a  damper  on  his  career, 
mi^ht  have  let  me  try  and  forget,  at  least  during 
a  discussion  on  the  merchant  marine,  my  disap- 
pointments, my  losses,  and  the  sufferings  endured, 
,  cheerfully,  I  hox>e,  but  still,  himianly  speaking, 
without  result,  so  far  as  the  hobby  of  my  life  is 
concerned.      It   put   me   in  mind   of   the    old 

'ory,  "  No  case,  abuse  the  plaintiff's  attorney," 


No  doubt,  on  z^ectiitm,  Mr.  Gome  will 
feel  that  the  course  he  took  was  not  a  gener- 
ous one,  but  I  freely  forgive  him.  Both  Mr. 
Currie  and  Mr.  Glover  tried  to  make  eapitil 
about  the  melting  away  process,  which  they 
stated  I  had  asserted  to  be  the  case  with  our 
commerce,  in  support  of  which  a  portion  of  my 
paper  was  quoted,  which  was  considned  ap- 
plicable; but  I  submit  that  tiie  entire  psiiage 
must  be  taken,  or  the  drift  of  my  observat&n  wfll 
necessarily  be  misunderstood.  As  I  stated  atlhe 
time,  that  man  must  be  a  fool  who  aaserti  tiiat 
our  commerce  is  melting  away.  "What  I  really 
said  was  as  follows : — 

Now,andOTwhat  aapeot  and  in  what  f om doet thii gmt 
matter  reaUy  pteaent  itaelf  to  ua?  To  sucban  inqaiirtbi 
anawer  ia  aa  simple  and  plain  as  it  ia  both  atartlisg  vA 
lamentable.  Sinoe  the  repeal  of  the  Navigation  LiWi  m 
1849,  juat  one  quarter  of  a  century  ago,  the  marine  oanyiBg 
trade  of  thia  vaat  oommeree  haa  been  gradually  meUiiig  awtf 
from  our  flag,  and  falling  into  the  banda  of  other  nitku. 
Indeed,  at  the  period  of  the  commencement  of  the  gmt 
Civil  war  in  the  United  States  in  April,  1861,  mattan  botod 
dark  indeed  for  ua,  our  tranaatlantic  kiriaman  having  tba 
abaorbed  a  very  large  proportion  of  the  maiitine  OMiying 
trade  of  the  world.  At  that  time  the  tonnage  of  AxMrieu 
abippiog  waa  about  equal  to  our  own.  One  efEid  of  tn 
American  Civil  War,  however,  waa  to  throw  the  Umta 
Statea  oompliately  into  the  background  in  respect  to  ttor 
merchant  ahipping.  And  yet,  notwitbatanding  the  Mpnu- 
mate  extinetion  01  tiiat  once-formidable  rivalry,  at  the  pn> 
aent  moment  a  very  large  proportion  of  our  own  ooaoMfC*  » 
carried  in  foreign  bottoma.  Had  it  not  been  for  tiie  Amerim 
Civil  War,  it  would  be  di£Bcult  indeed  to  aay  to  what  condi- 
tion our  merchant  aervioe  before  the  time  now  preaent  mi^u 
have  been  reduced ;  ao  that  in  this  caae,  at  all  events,  ve 
have  an  illuatration  of  no  common  magnitude  of  the  asyingi 
**  It  ia  an  ill-wind  that  blowa  good  to  nobody." 

With  regard  to  Mr.  Duncan,  the  tturd  gentie- 
man  to  whom  I  have  referred,  an  eminent  ship- 
owner, as  I  am  informed,  who,  by-the-bye,  spoke 
with  reluctance,  and  only  after  being  called  upon 
by  his  friends,  he  also  could  not  stand  the  id€a  o! 
enforcing  Loid  Campbeirs  Act  on  the  ship-owneri 
**  why,  in  one  day  (said  he),  Mr.  M*Iver,  it  vw 
stated,  had  sold  28  vessels  beoaoae  an  Act  vra8 
passed  extending  Lord  Campbell's  Act  to  ship- 
owners, although  he  was  bound  to  say  that  a  gen- 
tleman, who  said  he  had  not  much  to  lose,  bonghi 
them  all  at  £3  per  ton!"  Mr.  Duncan  tha 
stated  tiiat  *'  he  was  quite  sure  tliat  Captain  Pii< 
would  not  knowingly  traduce  ship-owners,  but  h 
had  evidently  gone  into  this  subject  wi&oal 
making  sufficient  inquiries,  and  bad  been  led  M 
make  statements  that  were  not  well  founded.^ 
He  then  lemarked,  with  touching  i>atho6,  thi^ 
*'  one  of  the  charges  which  had  cut  him  to  tb 
quick,  was  that  seam^i  were  not  properly  fed;  h 
did  not  care  what  was  said  about  thetr  bang  hard- 
worked,  because  that  they  took  their  chance  of 
but  he  should  feel  veiy  much  hurt  if  any  mm  ^ 
his  employ  came  home  and  said  he  had  not  bM 
enough  to  eat,  and  he  felt  t^t  this  dharge  was  nc 
true  generally."  Of  course  it  is  not  true  "  t 
general."  I  never  said  it  was ;  the  seamen  wool 
necessarily  famish  if  it  was ;  though  my  experi 
ence  goes  to  show  that  vile  provisiosia — meanin 
not  enough  to  eat — are  only  too  frequent  on  boal 
ship.  Mr.  Dunoan  seemed  then  to  have  got 
into  his  head  that  I  was  against  small  ship 
Why,  I  do  not  know.  He  went  on  to  iay  Ai 
,  *<  that  there  was  many  a  master  navigating  a  sma 
I  coaster  (which  Captain  Pirn  possibly  would  ni 
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Hbeven  to  go  on  board  of),  who  brought  up  a 
isaSj  in  reipeotability  out  of  her  earnings,  and 
with  two  or  tiuee  men  under  him  who  were  doing 
thi  nine,  and  why  should  they  not  do  so  ?"  I 
ay  idiy,  indeed  ?  These  are  the  very  men  who 
alKxild  be  encouraged  to  the  utmost;  but  I  must 
infofiD  Mr.  Duncan  that  I  have  seen  as  rough  work 
u  any  one,  not  even  exoeptinff  himself,  Sad  that 
I  AofM  rather  enjoy  than  otherwise  paying  his 
ootiter  a  Tiait. 

Mx,  Dmicaa  then,  with  charming  simplicity, 
uM  the  meeting  that  he  had  known  numerous 
iutniess  where,  from  a  sea  breaking  onboard,  the 
n^ir  had  been  nxnled,  and  the  men  had  been  paid 
for  it  I  should  like  to  know  where  the  sugar 
VB8  ftowed  hi  those  ships. 

DovbtlesB,  in  all  these  numerout  instances,  it 
wai  not  the  su^^ar  alone  that  was  spoilt— for  a 
litUe  ohink  is  said  to  admit  a  great  deed  of  light. 
From  this  I  suppose  it  may  be  honestly  affirmed 
tkt  in  numerous  instances  the  sugar  and  other 
stores  are  stowed  where  they  should  not  be,  and 
tlkst  due  care  is  not  exercised  in  the  construc- 
tkn  of  hatchways,  companions,  and  skylights,  so 
m  to  admit  of  their  being  secured  asamst  £he 
inading  sea.  In  fact,  the  grossest  car^essness  in 
a  certain  class  of  ships  is  known  to  prevail ;  and 
H  is  notorious  that  the  very  space  necessary  for 
tb  storage  of  provisionB  is  given  so  grudgingly, 
t^  at  the  last  th^  are  stowed — not  quite,  out 
oanlf— anyhow  and  anywhere.  No  doubt  tins 
tSMnenoe  of  Mr.  Duncan  is  not  very  recent. 

But  I  will  not  pursue  this  subject  any  further, 
far  penopal  matters  are  neither  instructive  nor 
oMaiBing  as  a  rule,  and  I  have  said  enough  I 
ddnk  to  vindicate  myself,  while  the  anuntis 
(fi^tlayed  takes  away  from  the  value  of  what 
voiild  otherwise  have  been  listened  to  by  me  with 
tbe«tina8treq>eot. 

I  now  turn  to  a  foeman  worthy  of  my  steel — ^Mr. 
^^«rwood.  I  have  seldom  listened  to  a  more  able 
^Moh  than  his,  or  one  delivered  in  a  more  gentle- 
wnly  manner.  I  demur,  however,  to  his  faotf , 
ttcs^  in  so  far  as  they  ftpply  to  himself.  On 
nqasy  amongst  seamen  I  find  he  is  a  most 
poi)dar  owner,  for  when,  preparatory  to  the  great 
■Mting  of  sailors  last  year  at  limehouse,  Mr, 
flinaKM  in  the  chair— at  which  I  was  present — ' 
&  procession  of  seamen  marched  about  the  Bast- 
ad,  when  abreast  of  the  office  connected  with 
Mr.  Norwood's  business,  they  loudly  cheered  that 
fatknwn,  while  other  owners'  offices  were  treated 
tefroans. 

Mr.  Norwood  has  told  us  that  there  are  500,000 
|^po«Ber8  in  this  country,  half  a  million  of  shkn 
o^ien !  This  statemmit  was  questioned,  at  the 
^  it  was  uttered  by  the  meetmg ;  but  in  truth, 
«  N<nrwood  was  not  far  wrong,  for  probably 
Aat  ia  an  average  of  twenty  owners  for  every 
Anlisk  ship  ;  but  tiiis  fact  only  renders  it  the 
iMre  imperative  that  so  large  a  class  should 
be  looked  alter,  lest  more  good  owners  shoidd 
Mm  the  lead  of  the  Md  in  yidding  to 
■8  tsniptations  which  the  rq^eal  of  the 
™*%s4ion  Laws,  empirical  tonnage  laws,  and 
OS  SBEtraordinary  legislative  enactments  which 
Mge  about  the  shipping  iniecests,  dangle  like 
«s  fodbidden  fruit  before  their  eyes.  But  let  me 
p^this  matter  before  you  in  a  practical  shape. 
^«asld  like  anyone  in  this  mse&ng  to  name  to 


me  a  class  or  profession  in  this  country,  or  indeed 
in  any  other  country  imder  the  sun,  of  whom  five 
per  cent,  at  least  are  not  mauvais  sujeU;  I  will  not 
except  even  clergymen,  whether  Ohurohmen  or 
Dissenters.  Now  then,  if  this  be  true,  as  true  it 
is,  no  doubt,  though  understated,  where  do  wo 
find  ourselves  landed  ?  Five  per  cent,  of  the 
500,000  ship-owners  is  25,000.  Well,  let  us  say, 
25,000  indifferent  ship-owners  in  our  midst  at  leasts 
and  heaven  knows  how  many  more.  Surely  it  ia 
time  to  be  up  and  stirring. 

In  replyins^  to  the  objections  raised  hsr  the  various 
speakers,  I  shall  adhere  to  the  plan  followed  in  the 
paper  itself,  and  deal  first  with  the  sailors,  and  then 
with  the  ships. 

Sailobs. 

I  have  laid  it  down  that  the  British  sailor  is 
"  ill  used ;"  and  I  am  sorry,  v«ry  sorry  to  say  that 
no  evidence  whatever  has  been  brought  forward 
to  refute  this  statement;  the  fact  is  incontro- 
vertible. Indeed,  with  the  exception  of  Mr. 
Duncan,  no  one  leems  to  have  cared  to  argue  the 
point ;  lAx.  Duncan,  even,  did  not  go  beyond  as- 
serting that  '*  knuckle-dusters  "  were  not  used  by 
the  clears  on  British  ships.  And  for  my  part, 
although,  according  to  Mr.  Duncan^ s  own  showing, 
knuckle-dusters  do  not  seem  to  be  unknown,  I 
freely  admit  that  knocking  a  man  down  with  a 
himd-spike,  and  then  kiclong  him  for  falling,  is 
rather  tiie  exception  than  the  rule,  though  by  no 
means  an  uncommon  exception,  as  is  well  known. 
What  I  tnaitWailTi  is  this,  that  no  one  pecuniarily 
interested  in  hhn  cares  to  understand  Jack,  to  study 
his  idiosyncrades,  to  really  attend  to  his  wellare, 
moitally,  physically,  and  spiritually ;  on  the  con- 
trary, that  he  is  systematically  neglected,  that 
there  is  little  or  no  effort  to  elevate  his  character, 
and  no  attempt  is  made  to  rescue  him  from  the 
appalling  state  of  heathenism  into  which  we  all 
know  he  has  fallen.  If  this  is  not  ill-usage,  and 
what  is  more,  undeserved,  selfish,  aggravated  ill- 
usage,  I  do  mot  know  what  is.  There  is  a  clause 
in  tilie  Naval  Discipline  Act  to  this  effect :— <*  The 
public  wordiip  of  Ahnighty  Gk)d  shall  be  rever- 
ently and  devoutiy  performed  on  board  the  respec- 
tive ships."  Now  I  have  often  performed  this  duty 
on  board  the  vessels  I  have  commanded,  when 
there  was  no  du^lain  (on  board  a  gunboat,  for 
instance,  on  a  voyage  to  China  under  difficulties, 
as  may  be  imaging),  and  I  have  found  great 
benefit  therefrom,  ana  experienced  the  wisdom  of 
the  regulation,  even  from  an  essentially  worldly 
point  m  view.  Now,  why,  I  asft,  do  not  ship-owners, 
other  than  owners  of  mail,  passenger,  and  emigrant 
ships,  order  tiieir  captains  to  nerform  divine  service 
on  lK)ard  their  ships  every  Sunday,  weather  per- 
mitting ;  they  may  take  my  word  for  it  they  would 
gain  by  enforcing  such  aregulation  in  every  sense ; 
and  I  venturo  to  think  that  the  improvemeut  in  the 
moral,  and  therefore  in  the  physical  condition  of 
the  merchant  sailor  would  very  shortiy  be  most 
marked,  if  the  mem  was  only  taught  tiie  reverenee 
due  to  €k)d's  holy  name,  instead  of  taking  it  in 
vain  a  thousand  times  a  day  in  the  shape  of  oaths 
and  execrations.  I  would  appeal  to  my  friend 
Captain  Toynbee  in  support  of  what  I  8«y,  and  I 
take  this  public  opportunity  of  thanking  him  for 
his  admirable  remarks  on  this  subject.  Again, 
with  regard  to  books,  a  child  ci  five  could  count 
up  the  ownen  who  supply  even  a  modicum  of 
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reading  for  their  men.  Yes,  indeed,  the  sailor  is 
"iUnsed." 

Now,  in  regard  to  my  assertion  that  the  sailor 
is  **  inadequately  paid."  I  was  very  much  amused 
with  the  buoyant  and  triumphant  manner  in  which 
my  honourable  friend  Mr.  Norwood  disposed  of  this 
question,  by  reading  to  us  the  current  rate  of  wages 
obtained  only  the  day  previously,  signed  by  the 
Registrar-General  of  Shipping.  At  first  sight,  an 
average  of  £3  15s,  per  month  and  foimd  does  not 
seem  at  all  bad  for  an  A.B,,  but  in  the  first  place  it 
must  be  remembered  that  the  sailor  has  to  support  a 
wife  and  family  at  home,  and  is  out  of  employ  a 
-considerable  part  of  the  year;  in  fact  his  wages 
are  not  regular.  But  the  real  pomt  where  the 
shoe  pinches,  by  reason  of  which  I  maintain  he  is 
inadequately  paid,  is  that  his  shipmates  are  selected 
without  discnmination,  foreigners  or  landsmen,  it 
is  all  the  same,  each  A.B.,  whether  seaman  or  not, 
receiving  the  same  pay,  so  thus,  when  the  ship  is 
at  sea,  the  real  sailor  has  not  only  his  own  work 
but  that  of  his  land-lubber  shipmate  also  ;  it  is  a 
very  common  case  indeed  to  find  that  not  one- 
third  of  the  crew  are  good  hands,  and  yet  these 
men  while  having  to  make  up  for  the  short- 
comings of  all  the  incapables,  after  all,  only  re- 
ceive the  same  remuneration. 

But  even  taking  the  figures  of  my  honourable 
friend— for  he,  Mr.  Norwood,  admitted  that  both 
by  experience,  and  as  the  result  of  inquiry,  he 
had  been  convinced  that  a  large  portion  of  our 
merchant  seamen  (probably  fully  one-third  of  the 
whole)  were  lamentably  deficient  in  seamanship, 
in  physique,  in  health,  and  in  moral  character,  in 
fact,  *  *  they  were  imseaworthy" — I  say,  without  fear 
of  contradiction,  "that  these  figures  prove  that  the 
good  seamen  are  inadequately  paid.^'  The  wages 
quoted  by  my  honourable  friend  are  a  current 
wage;  between  the  two-thirds  who  are  capable 
.and  the  one-third  who  are  of  such  low  quality, 
there  is  no  difference  in  the  rate  of  their  remuner- 
ation ;  it  follows  then  that  either  one  of  two  things 
is  the  case — either  the  two-thirds  are  very  much 
under-paid,  or  the  one-third  are  very  much  over- 
paid. I  leave  my  honourable  friend  on  the  horns 
of  this  dilemma,  and  adhere  to  my  original  state- 
ment, that  the  British  sailor  is  inadequately  paid. 

In  respect  to  my  third  proposition,  that  the  sailor 
18  badly  fed  and  housed,  there  is  no  denying  the  fact, 
andno  one  in  this  discussion  has  attempted  seriously 
to  upset  it.  It  is  notorious  that  the  forecastles 
of  very  many  British  ships  are  a  disgrace ;  damp, 
dirty,  dark  holes,  quite  unfit  for  human  habitation. 
Th^  is  no  means  of  airing  these  dungeons  without 
letting  in  the  water.  There  are  no  mess  tables  for 
the  men,  who  take  their  food  on  their  chests  as  they 
can,  and  their  bunks  are  mere  troughs  for  catching 
the  water,  so  that  the  seaman,  even  in  moderate 
weather,  hardly  knows  what  it  is  to  have  a  dry  skin. 
In  these  forecastles,  low  fever  runs  riot ;  no  wonder, 
then,  that  the  seaman  is  found  so  deteriorated  in 
^ytique,  when  such  accommodation  falls  to  his  lot. 
By  law  the  convict  is  entitled  to  9  superficial  feet  of 
deck-room,  and  67  cubic  feet  of  air ;  every  emigrant 
to  16  superficial  feet,  and  90  cubic  feet  of  air ;  every 
soldier  to  10§  superficial  feet,  and  63  cubic  feet  of 
a»r;  every  man-of-war's-man  to  the  same  as  the 
soldkr,  but  the  merchant  sailor  has  scarcely  6 
gup^cialfeet;  butas  to  his  cubic  allowance  of 
air,  the  least  said  on  that  deUcate  point  the  better. 


With  regard  to  the  food,  I  am  bound  to  savth&t 
my  statement  has  not  been  controvertedin  the  least. 
A  more  unsatisfactory  state  of  BShm  it  is  difficult 
to  imagine.  I  say  nothing  of  the  injudicious  natnie 
of  his  food,  which  is  expensive  enough,  but  yet  not 
one  whit  dearer  than  the  food  of  any  other  person ; 
but  where,  I  ask,  is  the  nutriment  in  very  hard 
salt  beef  and  rancid  pork.  The  fact  is,  it  is  a  rare 
case,  that  all  the  articles  of  whidi  a  sailor's 
food  is  comprised,  are  found  to  be  thorougUy 
good,  during  the  whole  voyage,  on  board  any 
ship.  Certain  articles  are  sJways  of  inferior 
quality — coffee,  tea,  sugar,  vinegar,  and  limejnioe 
— these  are  notoriously  kept  in  store  of  most  in- 
ferior quality,  by  those  who  provision  the  ships 
of  owners  of  a  penurious  character  who  shave  it 
fine ;  but  I  go  further,  and  say  that  in  these  days 
of  excessive  competition,  all  such  articles  of  con- 
sumption are  adulterated,  in  spite  of  public  analysts, 
and  pains  and  penalties. 

In  short,  a  great  deal  has  been  made  of  the 
quantity  of  provisions  issued,  but  how  about 7x0%^ 
I  have  seen  pork  into  the  fat  of  which  I  ooidd 
easily  force  my  thumb  to  the  hilt.  The  provisions 
supplied  to  the  Navy  from  the  Boyal  dockyards 
are  of  a  very  superior  quality.  Alderman  Lnsk 
and  others  have  tned  to  introduce  other  victuallers, 
but  even  a  Liberal  Government  resisted  that,  and 
stuck  to  the  Boyal  victualling  yards  for  meat. 
Again,  a  good  cook  on  board  a  merchant  ship  is  not 
often  foimd ;  the  contrast  in  this  respect  betwe® 
the  British  and  American  merchant  ship  is  very 
marked.  I  have  had  as  good  a  sea-pie  or  lobscouse 
on  board  the  latter  ships  as  could  be  made. 

I  now  come  to  my  fourth  proposition,  that  the 
sailor's  life — a  life  of  continued  exposure — is  ren- 
dered less  endurable  by  systematic  neglect,  and 
that  he  is  altogether  worse  than  the  members  of 
any  other  class  of  his  fellow-subjects,  not  even 
excepting  the  denizens  of  our  prisons.  Not  the 
slightest  attempt,  so  far  as  I  cui  remember,  has 
been  made  to  reply  to  this  statement,  and  ixuieed 
I  do  not  see  how  anyone  could  make  such  an 
attempt ;  for  the  facts  are  notorious,  and  attested 
in  a  somewhat  startling  manner  by  the  rapid  de- 
crease of  British  seamen  in  our  mercantile  marine. 

I  therefore  feel  justified  in  laying  it  down  as 
proved — 1st,  That  the  sailor  is  ill-used ;  2nd,  That 
the  sailor  is  inadequately  paid ;  3rd,  That  he  is 
badly  fed  and  housed ;  4tii,  That  his  life — a  hfe  of 
continued  exposure  and  hardship — is  rendered  the 
less  endurable  by  systematic  neglect,  and  that  he 
is  altogether  worse  off  than  the  members  of  any 
other  class  of  his  fellow-subjects,  not  even  except- 
ing the  denizens  of  our  prisons.  And  this  recollect 
-—be  it  said  with  shame— of  a  class  of  men  not 
only  the  most  useful  in  the  ooimtry,  but  essential 
to  the  very  existence  of  the  nation. 

Now  let  us  look  at  the  condition  of  the  offioen. 
and  what  do  we  find  ?  Why,  they  are  as  badly  off 
as  the  men. 

The  discussion  has  not  been  silent  on  this  points 
but  it  is  useless  with  regard  to  the  officers  to  enter 
into  detail,  and  I  will  content  myself  by  reading 
the  questions  put  by  me  to  the  JPresident  of  the 
Board  of  Trade  from  my  place  in  the  House  of 
Ck>mmons  on  Monday  last,  as  follows : — 

*'  Is  it  the  fact  that  f ordgneri  who  aro  not  natnraBMd  ti 
British  rabjeota  have  been  permitted  to  paM  tba  Boaid  of 
Trade  axiBBiiiatioB  for  maatara,  for  mates,  and  for  Mginetn 
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ii  Iht  Maratntila  Muins  of  this  oountry,  upon  oeitifioates  of 
mrriob  in  fereign  ahipt,  in  coutraventton  of  thft  Mcvdiant 
Sk^ifbig  Acta,  wiiioh  etpeciaUy  daflno  the  amoont  of  flenrice 
vk  tht  TtriMM  mdM  in  whieh  tho  applicant  must  haye 
an«d  on  boara  British  shipa  befort  he  oan  claim  to  be 
ouBiMdf  Is  it  the  fact  that  the  Boaid  of  Tra^eisnot  in 
•  poiition  to  verify  the  certifloatee  of  raeh  applicants  ?  Is  it 
dM  feet  that  theae  oertificated  foreigners,  owing  allegianoe  to 
fanlan  SlaCss,  are  now  ssnring  as  masters  in  conmiand  of 
BriMh  Bsrshant  shipsi  and  as  mates  in  British  merchant 
iUpi»  and  as  engineers  in  Bri^h  merchant  ships,  in  con- 
awuls  numbers,  exercisine  anthoritv  tmder  the  Union 
Jaokf  And  is  it  the  fact  that  any  of  the  above-named 
fartmrs  have  been  permitted  to  change  their  names,  and 
hMS  had  cenrmiasions  in  the  Royal  Naval  Reserve  conferred 
^ontbm?" 

To  which  the  right  hon.  gentleman  replied  **  that 
it  was  tme  that  foreigners  not  natoraUaed  were 
serring  as  masters,  mates,  and  engineers  in  the 
^bHA  Mercantile  Marine." 

Upon  which  I  have  moved  for  a  return  of  these 
foragners  in  the  following  terms : — 

*Csptain  Pim^—Mercantile  Marine  (foreign  officers), — 
Batan  from  the  Board  of  Trade  of  all  foreigners  who  have 
bten  sBowed  to  pass  the  examination  of  the  Board  of  Trade 
te  nsiters,  for  mates,  and  for  engineers  in  the  British  Mer- 
esafile  ILurine ;  inolnding  thorein  tiie  namee  of  each 
fxnkueu^  their  nationalitiss,  the  date  and  nature  of  their 
oertiloste,  the  name  and  numbOT  of  the  ship  in  which  they 
■ns«r  have  served,  and  also  the  name  and  address  of  the 
otiff  of  such  ships." 

Now,  I  ask  this  meeting  how  can  they 
opect  to  have  g^od  masters,  good  mates, 
sod  good  engineers,  competent  men  —  zealous 
to  do  their  duty,  anxious  to  improve  them- 
lelves,  i»tmd  of  their  country,  and  jealous  of  its 
bonour,  when  they  are  met  at  the  very  outset  by  a 
eompetttion  such  as  has  been  disclosed  by  the 
quertion  I  hove  just  set  out,  and  the  answer  I  re- 
ceived  from  the  Bight  Hon.  the  President  of  the 
Board  of  Trade.  Now,  as  a  seaman,  and  as  one 
vho  has  served  in  all  parts  of  the  world,  I  am  bold 
toiffirm  that  what  the  merchant  navy  requires  at 
this  moment,  more  than  it  ever  has  done,  is  a  class 
of  masters  who  shall  be  competent  to  act  as  mode- 
aton  between  the  law,  the  ship-owner,  and  the 
Q«w;  and  this  will  be  more  and  more  a  necessity 
pntil  the  Merchant  Shipping  Act  and  all  its  many 
incnutations  in  the  form  of  amendments,  and 
ameoded  amendments,  is  rewritten  from  first  to 
jartt  sad  arranged  on  such  a  concise  method  and 
ia  iDch  precLse  language  that  we  sailors  one  and 
iQ  etn  undeonstand  it.  I  claim  that  this  important 
coveoant  between  British  subjects  shall  be  made 
>o  traaiparently  clear  that  it  snail  be  in  future  a 
^wnd  between  all  parties,  as  easy  of  reference  as 
tbenode  of  prooedure  under  its  oirections  shall  be 
ain|ile ;  in  fine,  that  *'  the  wayfaring  man,  though 
'  *  M^  shall  not  err  therein." 

The  disouBsion  has  taught  me  much  on  one  point 

^MdaUy  brought  forward  by  Mr.  Dipnall,   of 

Consfs   Hospital,    and   Mr.    Bobert    Greaves — 

Qun^y,  the  education  of  the  captains  and  officers. 

Mr.  Dipnall  showed  clearly  the  enormous  resx>onsi- 

b^  placed  in  their  hands,  the  necessity  of  there 

being  in  emigrant  and  pas8enfi;er  ships  finished 

^Sirirtiaii  gentlemen,  given  to  hospitality,   able, 

iMt  only  to  be  the  captain  of  i^eir  ship,  but  also  to 

^  the  head  of  their  table,  difCosing  a  moral  tone 

tesndaft 

te  merchant  dn^tains  should  be  men  to  look  up 

^tbeofries  might  oe  left  to  scientific  speculators, 

^fte  thorough  practice  of  navigation  should  be 


in  their  hands.  They  should  know  enough  of 
steam  to  make  them  free  of  the  capiioe  of  any  chief 
engineer. 

With  regard  to  Mr.  Bob6rt  Greaves's  remarks  on 
the  necessity  of  their  having  a  sound  acquaintance 
with  plane  and  spherical  trigonometry,  I  quite 
agree,  especially  as  such  knowledge  is  easily  ac- 
quired wiUi  common  industry.  This  knowledge 
would  either  make  them  independent  of,  or  more 
thoroughly  to  understand,  the  rules  of  common 
navigation.  We  should  not  hear  (if  these  things 
were  fairly  taueht  and  men  fairly  examined  in  them 
by  practical  pilots,  graduated,  not  at  Oxford  or 
Gambridge,  but  in  the  universities  of  the  Atlantic, 
Pacific,  and  Indian  oceans)  of  ships  being  lost  off 
the  Comoro  islands,  north  of  Madagascar,  while 
fancying  themselves  near  Natal.  This  captain  knew 
not  how  much  crossing  the  equator  affsctedhis  rules. 
Years  ago,  when  I  was  a  midshipman  in  the  old 
Herald,  a  surveying  ship,  commanded  by  that  suc- 
cessful practical  seaman,  Bir  Henry  Kellett,  a 
youngster  joined  us  from  Christ's  Hospital.  We  did 
not  think  much  of  him ;  nothing  particular  in  this 
Bluecoat  boy.  Yet,  som^ow,  the  urchin  waa 
ever  in  the  cabin.  When  some  problem,  some 
knotty  point,  was  to  be  untied,  this  youngster 
was  sent  for.  Now,  why  was  this?  Because  that 
school  had  taught  him  an  art  that  other  aoademies- 
negleoted.  He  had  the  practical  use  of  plain  and 
spherical  trigonometry  at  his  fingers*  ends.  The 
compasses  and  scale  did  his  bidding ;  he  was  never- 
at  a  loss ;  he  could  solve  questions  without  books 
or  tables.  He  could  teU  everybody  by  what 
authority  he  did  these  things.  Of  course,  the 
success  of  a  youUi  so  educated  was  certain;  and 
the  career  c^  my  old  friend  Staff-Commander 
Hull,  the  Superintendent  of  Admiralty  Charts, 
is  a  proof  of  the  correctness  of  the  views  of  Mr... 
Bobert  Greaves  and  Mr.  Dipnall. 

Ships. 

Not  one  word  in  the  discussion  upon  the  sea- 
worthiness of  ships  has  led  me  to  altcn*  in  the  least 
my  opinion  as  to  the  chief  cause  of  the  unsea- 
worthiness of  our  ships,  irrespective,  I  mean,  of 
the  acknowledged  unship  worthiness  of  a  majority 
of  our  so-called  seamen.  I  said: — "I  am  pre- 
pared to  assign  to  the  unsafe  and  unhandy  form  of 
steamer  now  unhappily  so  prevalent,  almost  with- 
out an  exception,  uie  deplorable  cases  of  founder- 
ing at  sea  with  which  we  are  now  becoming  more 
and  more  familiar."  Now  it  seems,  however,  that 
a  very  potent  agency  has  its  eyes  upon  these  ships 
and  wiU  not  insure  them. 

Mr.  Young,  vice-chairman  of  Lloyd's,  tells  us : 
— **  They  know  perfectly  well  who  were  the  bad 
ship-owners,  and  they  put  a  fine  upon  them,  and 
sometimes  they  ostracised  them.  Bie  could  adduce 
scores  of  policies  **  Warranted  not  to  bo  shipped  in 
Blank  and  Blank's  vessels,'  or  *  in  Blank  and  Blank 
Company's  (Limited)  vessels ' — ^hundreds  he  mi^t 
say.  They  knew  them.  They  took  care  of  them. 
And  they  were  perfectly  able  to  look  after  those 
men."  And,  inasmuch  as  it  cannot  pay  in  the  long- 
run  for  owners  to  underwrite  such  vessels  them- 
selves, let  us  hope  that  the  crying  evil  in  these  ships, 
their  faulty  construction,  will  efllact  its  own  cure, 
by  forcing  upon  the  owners  the  necessity  of 
remedying  so  glaring  a  defect  by  an  honest  and 
intelligible  tonnage  law. 
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Mr.  Dipnall,  of  Christ's  Hospital,  dealt  with 
these  questions  in  so  intelligent  a  manner,  especially 
in  replying  to  the  remarks  of  Mr.  Young,  that  I 
cannot  do  better  than  repeat  them.    He  said : — 

**  On  tbeqiiMtion  of  ooottructioo,  be  would  saj  that  sbips 
bnilt  ten  or  eloTen  times  tbe  leogtb  of  tbeir  width  oould  not 
be  normAlly  safe.  That  opinion  bad  been  fdTen  by  Sir 
William  Fairbaim  close  upon  tbe  loea  of  tbe  Atlantic.  Tbe 
model  on  tbe  table  waa  leven  times  tbe  length  of  tbe  width, 
and  they  oould  see  how  narrow  it  apparently  was,  and  if  they 
stretched  that  the  length  of  three  widths  more  they  would 
tee  bow  narrow  she  would  be.  The  Atlantic  was  420  feet 
in  lesgth — that  is  to  say,  if  she  stood  on  her  stem  her  fore- 
foot would  reach  tbe  Gross  of  8t.  Paul's,  and  she  would  be 
twice  tbe  height  of  tbe  Monument.  Constructors  bad  a  good 
deal  to  consider  in  regard  to  tbe  length  of  ships.  Steamers 
were  tbe  chief  sinners  in  this  respect,  and  not  sailing  vessels; 
but,  on  the  question  of  the  deep  load-line,  sailing  vesitels  be 
thought  to  be  rather  the  siuners  than  the  steamers.  It  was 
true  that  steamers  often  started  with  a  deep  l(Mid-line,  but 
they  ligbteued  as  they  went.  A  gentleman  from  Lloyd's 
hsd  stated  at  the  last  meeting  that  marine  insurance  was 
to  tome  extent  the  cause  of  disasters  no  doubt,  and  that  if  in 
every  case  a  person  was  his  own  underwriter  he  would  take 
care  of  his  »hips.  And  be  went  on  with  some  further 
lemarks  that  legislation  would  be  tbe  best  thing  for  under- 
writers, as  it  would  then  be  so  lucrative  a  busioess  be 
supposed  everybody  would  be  goiug  into  it  He  then 
proceeded  to  saytbat  he  oould  adduce  scores  of  policies  which 

were  marked  *  Warranted  not  to  be  shipped  in and 

's  ships,'  or  * and Co.'s 

Limited  shipf.^  They  knew  them,  and  they  could  take  care 
of  them,  and  they  were  perfectly  able  to  look  after  these 
men,  he  said.  Now.  he  (Mr.  Dipnsll)  would  atk  if  there 
were  such  persons,  wny  was  not  information  given  whereby 
such  ships  should  not  be  permitted  to  go  to  sea  at  all,  and 
thus  save  the  lives  now  wasted.  This  was  a  most  serious 
qne4tion.  Tbe  real  principle  of  marine  insurance  should  be 
that  of  an  equitable  society,  where  it  was  everybody's 
interest  to  look  after  the  interest  of  tbe  othoa  and  see  that 
they  were  honest.  It  was  here  confessed  tiuit  a  large  number 
of  shine  were  known  to  gentlemen  which  could  not  be 
insured." 

Mr.  Young  said  he  did  not  say  ships,  but  ship- 
owners. Mr.  Dipnall  was  obliged  for  the  correc- 
tion, but  it  landed  them  in  the  same  position,  he 
thought,  for  ship-owners  must  have  ships.  Mr. 
Young  observed  that  it  could  not  be  discovered  till 
after  the  ship  was  lost  and  the  damage  done.  Mr. 
Dipnall  said  it  still  left  the  matter  as  serious  as 
ever.  Much  had  been  said  during  the  discussion 
regarding  the  loss  of  British  ships,  and  that  it 
was  not  60  large  comparatively.  He  would  venture 
to  remind  them  that,  with  22,000  sailing  vessels 
and  2,500  steamers,  the  marine  disasters  of  1872 
were,  that  2,682  ships  were  totally  lost,  and  that 
of  these  1,310,  or  nearly  one-half,  were  British. 
There  were  240  steamers  lost,  and  of  that  number 
142  were  British,  making  a  total  of  1,452  British 
ships  alone  in  one  year.  That  represented  a  loss 
of  life  and  property  at  sea  perfectly  appalling ! 

With  regard  to  the  proposed  methoo^of  measur- 
ing tonnage  for  fiscal  purposes,  I  regret  that  the 
matter  has  not  received  greater  attention  and  fuller 
discussion,  yet  as  far  as  it  has  gone  it  has  been 
confirmatory  of  the  soundness  of  the  proposal. 
Mr.  Norwood  admitted  there  was  a  good  deaJ  in 
what  was  said  by  me  about  the  matter,  and  that 
**  the  present  plan  was  by  no  means  perfect,  but 
in  considering  it  (he  said),  it  must  be  borne  in 
mind  that  there  were  two  things  to  be  taken  into 
account,  one  the  dead-weight  carried,  and  the 
other  the  measurement." 

Now,  as  to  there  being  two  tonnages— one  of 
^dead-weight"  and  the  other  of  **  measurement'* 
— it   IS   merely   a   mercantile    fiction;    because 


measurement  goods,  whatever  they  may  be,  have 
a  certain  definite  weight.  Let  me  take  toe  oaae  of, 
say,  a  yessel  of  a  net  register  capacity  of  1,000 
tons,  that  is  to  say,  10,000  cubic  feet;  the  cargo 
therefore,  of  such  a  vessel  will  be  made  up  to  tlmt 
number  of  cubic  feet  of  various  specific  gravities. 
Now,  for  the  goods  or  merchandise,  of  which  40 
cubic  feet  weigh  more  than  one  ton,  the  ship-owner 
or  broker,  as  a  rule,  charges  by  the  actual  weight, 
but  if  the  goods  or  merchandise  of  which  40  cubic  feet 
weigh  less  than  one  ton,  the  ship-owner  or  broker, 
charges  one  ton  for  every  40  cubic  feet,  or  makei 
a  sx>ecial  charge.     Such,  it  will  be  seen,  are  mere 
matters  of  trade  arrangement  between  the  mer- 
chant  who  has  goods  to  transport  and  the  ship- 
owner who  has  a  ship  for  transporting  the  same, 
and   that  neither  the    so-called  **  dead- weight" 
tonnage  nor  the  *'  measurement"  tonnage  corres- 
ponds vrith  the  legal  or  register  tonnage ;  but  that, 
in  fact,  the  present  **  register"  ton  is  equal  pro- 
bably to  twice,  if  not  three  times,  as  mucn  as  the 
average  ton  of  the  ship-owner  or  broker— that  is 
to   say,  taking    the   average   specific  gravity  of 
average  cargoes  it  may  probably  be  assumed  that 
on  a  general  average  33  cubic  feet  of  cargo  would 
weigh  one  ton ;  or,  in  other  words,  that  a  register 
or  legal  ton  of  100  cubic  feet  would  actually  weigh 
three  tons ;  but  let  me  take  two  tons  weight  to  be 
equivalent   to    one    ton    register    capacity.    Tbe 
matter  at  present  then  stands  thus : — On  every  100 
cubic  feet  of  capacity  a  tax,  say,  of  6d.  per  ton,  is 
levied,  and  within  that  ton  of  100  cubic  feet  two 
tons,  more  or  less,  weight  is  carried.    This  is  weD 
exemplified  by  the  following  list : — 

Sandringham  {^^).    Official  number— 65,439. 
Toot.  Tons. 

1,013     B.    Measure    1,400  dead  weight 

1,159     G.    Tonnage       ISO  coals. 

738     B.        do.        1,680  total. 

Durham  Castle  (S).    Official  number— 65,746. 

1,420     B.    Measure 

1,607     G.    Tonnage    2  226  all  coab— lost 

1,010     R.        do. 

WeUeihy  (S).  Official  number— 63,568. 

1,005     B.  Measure 

1,135     G.  Tonnage    1,450  coals. 

737     R.  do. 

H.  S.  Edwards  (S).    Official  number— 63,010. 

1,362     B.    Measure 

1,252     G.    Tonnage    1,800  copper  ore. 

796     R.        do. 

Mauritania  fS).     Official  number— 63,340. 

786     B.    Measure    1,000  coal  (cargo). 

764     G.    Tonnage       180  do.  bunkois. 
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do.  1,180  total. 

Seiriever  (S).    Official  number— 191. 

376     B.    Measure       237  oil. 

329     G.    Tonnage       164  coals. 

198     R.        do.  401  total. 

James  Groves  (S).    Official  number— 67,518. 

862     B.    Measure 

939     ......     G.    Tonnage    1,235 cargo. 

596     R.        dp. 

M.  de  Lessex>s  has  evidently  some  cause  for 
complaint. 

By  the  proposed  method  of  reckoning  tonnagp 
the  amount  of  dues  would  not  be  incieased,  but 
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i  .^i£  r^dud'd  and  made  to  Cdrrespdmd  with  the 
» oi  totifl— ^&y  3d.  por  ton — at'  the 
<  AUckWtng  unliinited  9p%Q0  or  capacity 
11  of   wpight.     The  resttlt  wo  a  Id 
iproveraent  of  ships   as  reg^ards 
mui  ^:4momy,  for  the  Kaval  Constructor 
1  Irom  thoae  restrietiona  mth  which 
,  m  uadeavouring  to  me«t  atid 
I  dmuuids  made  upon  him. 
eld  xtaid: — ■'*  There  was  no  doubt  that 
lufiJitity  to  charge  was  the  diffenmco 
light  And  the  load  ^ikplacemont,  but 
to  him  A  very  difficult  question."     He 
r\ts  to  th©  principle  of  my  method ,  and  it 
-obable  that  the   *' difliculty ''   of 
in  hia  own  luind  more  than  tlif> 


Nothing  in  the  diacussion  which  has  taken  plaoe 
has  removed  the  strong  objecstton  1  entertain  to 
liheunseaworthy  character  of  long,  ill -proportioned 
vi^aselii.  The  difticulty  in  seeking  their  proper  dis- 
placemr^nt  in  a  heavy  sea  ia,  to  my  tiund,  insur- 
mountable and  extr^r^mely  dangerous »  a»  on©  glance 
at  Diy  model  will  convince  thi^  most  acepticaL 

In  respect  to  Sir  Charles  Adderlcj'a  Merchant 
Shipping  Acts  Amendment  Bill,  1854-7.i>  I  shaU,  I 
suppose,  he  expected  to  aay  a  few  words— t<i  take 
a  rapid  glance  through  the  Bill.     Look  at  danso 

MusUri  and  Smmitt  ( Pari  ILL  of  Merehant 

Shipping  Act,  1854).— Tra^ea- 
*'ATiy  dof^amftiiE  autbrnsinf  or  parportlof  to  aatkoriM  tbo 


kiwvv ledge  of  the" matter  derived  from'  P<*J=i'^^t  «f  mot^^j^n  .usoaant  «f  »  »eum*ii'#  ir*g««, aad ii«de 


ty  study  of  **tbe  htorature  of  the  aub 

not  from  practical  experience »  for  1  am 

that  Mr.  Merrifield  has  ever  designed 

'  or  built   or   commanded   a   Bhi;i.     I   am 

,  tKcmfore,  in  assuming  the  '*  difficulties*' 

met^y  in  Mr,  Merritield^s  imagination, 

^llr  ortTer  speeified  what  the  "  difficulties  ** 

i  Otli«^r  hand^  Mr*  Scott  Busaell's  remarks, 

ihe  botly  of  my  paper,  which  he  did 

'  modify  in  any  way,  are  in  support  of 

mr^liod,  and  tho  liiffieidty  he  there 

ft  apfpean*  to    nie^   Mr.    Hen  wood    hag 

ta    iJio    way    out    of    very    simply    and 

Moniover,  Mr.  Hen  wood  shows  us 

method  of  tonnage  would  lead 

k  cif  fttdps  being  mea^irod  by  a  soien-^ 

Oitp&ble  of  universal  appltCEition,  in- 

p  «•  «i  present,  being  sensed  at*  and  based 

and  the  ip»&  dixit  of  empirical  con- 

Ait^,  lastly,  I  claim  M.  de  Xtesseps  aa 

I  of  the  proposed  53^9 torn,  for  he  says, 

^  oe4i9ed  to  urge  that  the  real  tonnage 

la  gttnply  the  namber  of  tons  weight 

I  is  ciipaole  of  carrying  with  aafefcy.*^ 

thi*  matter  I  mu<*t  draw  attention  to 


wfl];es  h&vo  beea  iictually  eftftied,  ahiiU  be  void. 
Nu  mtJEityB  pitfd  in  satitfaciion  or  ia  reftpffct  of  any  »qcIi 
diHcumeat,  or  otberwi*e  ndvauoed  by  or  on  beb^lf  of  &  abip- 
DVQ^r  IQ  tir  oil  bahfttf  of  &  sdAtnan  oa  fltCM^^uot  of  bin  wa>gGii 
btifur^  taoHe  zuQaeti  tlAT«  beea  ll^^5tU!llly  eanied,  aball^  be 
dpdact«d  from  hU  wajrM,itid  noperioti  Bttall  hiTe  any  right 
of  iiction,  Buif,  or  «et-off  af^alaftt  the  iiftamftii  or  hit  luisii^nM 
in  rtiApQoC  of  any  moaeyB  *o  piifd  or  advaQcedi  or  parporting 
to  h&vQ  beea  to  paid  or  adfouced/' 

Evi-rybody  kuows  that  an  advance  note  is  not  a 
recognised  legal  document ^  and  that  the  hohler 
CF^nnot  fiue  upon  it+ 

For  the  sake  of  nil  parties  this  ongUt  to  bo  re- 
medie<l;  but  the  Bill  does  nothing  of  the  kind; 
but.  on  the  contrary^  will  only  tempt  those  in- 
terested to  break  the  livw— for  the  merchant  sailor, 
nnder  tho  pretent  sy^tem^  must  have  money  to  pay 
his  debts  and  buy  clothes  before  he  can  go  to  se-a. 

As  an  instimoe  of  the  uneven  way  in  which  the 
Bill  is  drawn,  take  the  latter  part  of  clause  la  : — 

*'  Any  fleflmaa  or  *ppfiiatko  to  lh«  »m  jiervic«  who,  wheo 
on  thtj  loi>k-out,  ift  drunk  or  aslevpi  or  other wim  n«i^1#QtA  id 
keep  the  louk-ont,  shrtH  be  linblo,  on  stimmAry  mnvKtym,  to 
impri*ihaiucnt  for  any  period  nut  ifxcefdiog  flight  wopks,  aod, 
At  tbo  diaoretioii  of  the  cimrtj  tsitber  in  *ddiUon  tn  or  in  «uh- 
fttimUMQ  for  ia(A  imprlnontoflnt^  to  forftsU  olil  of  hia  wagei 
a  Hooi  tioC  exoeediDg  one  month^B  P^y<'' 

Tht^  reply  of  the  seamen,  when  they  diacusaed^J 


theory  suggested  by  Mr,  Gray,  the   this  clause,  is  the  belt  answer  to  it : 


tMh 


of  the  fioard  of  Trade 
Mr.  E«lh1raoe— **  Yon  certaiDly  do  not 


t«ylj  0T9  iudu4semMit9  to  nn  c»wner  to  bnild 
l««7tbat  wm  dfcogeromir'— Answer— **  Cur- 
tDn«g«  ralm  ought  lo  b«  entirely  free  from 
|«r»««T  rr^rdiiif^  or  affifctin^  i&jiworlbinej^». 
i  of  Um^Age  h  A  &«ca1  operation  purely,  and  you 
vp  wiih  it  theqtifittioD  of  ■gi^worthioeia  *»  nn 
x«mptj€ni  af  tdtmaf  e.'* 

wnulft  inoasure  a  ship  as  he  would  a 
*  ^  land,  throwing  buoyancy  and 
utirely. 
,T\i  Ttt  tar  fticessive  length  of  shipa  com- 
thotr  breadth  of  beani,  it  may  be,  I  con- 
'.  Cuarie  and  Mr,  Hon  wood  have  stated, 
ihln  to  construct  them  of  adeiquate 
Yet  I  do  not  know  whether  either  of 
have  taken  into  consideration  the 
I  depreciation  which  will  take  plw^e 
thi"  case  of  local  injury  to  the  midship 
tho  originally  strong  **  tube-like  *' 
hikve  a  weak  part^  or  a  local  "  ^  kinck** 
AZid  then  if  caught  in  a  heavy  wtv  the 
IcTcrage  for  the  seas  to  operate  upon, 
long  narrow  vessela,  would  in- 
to port  flsuiider  and  go  down, 


WiLb  thii  <:lAnso  w«  ^re  aatieOed  if  tbefo  Ia  li  prrviBiostl 
that  will  flnnurt  for  the  iieain»n  or  ipprcfitica  a  euiDcienl!l 
I  amuuat  of  rpi^t,  an  thero  i»  n  practieo  of  kiypujji  the  wljole  of 
thfl  crew  up  &U  daj\  of lafltimea  for  the  puipci^e  of  (^leaning 
tho  pmintwork,  ooiilitig,  ^c,  somutiinea  unneceisary  work. 
It  ibould,  wfciea  it  demnndi  m  much  at  hia  bnnda,  alio 
protect  hiai  from  iBjUBliceftad  aecure  him  «om©  Rtat^d  periods 
for  rest,  and  for  tha  parpoie  of  dbcipHne  shoald  iecuro  him 
his  watch  below  uadfirordinjiiy  clrcumatttnt:«s,and  especially 
hill  Sunday  whtn  poisible*'' 

Bimpfim. — As  to  clause  17,  it  is  so  curious  that 
1  nnist  draw  especial  attention  to  it  :— 

"  Whera  any  penion  ii  guilty  of  dB»«rtton  or  a  kiadrcd 
©ffisnce,  the  master,  or  any  mate^  or  th«  owner,  *hip'»  hus- 
band, or  vonftiffnee  of  the  tbip  to  which  the  offender  belongs. 
Of  any  peratin  *peciflily  authorised  io  writing  by  the  ownar 
or  mttjter  of  the  ship,  may  arreit  ihe  olfonder,  withotit 
wamiDt,  in  any  pi  nee  ia  her  Majeaty's  domini^ai,  and  abo 
inany  plftL'o  out  of  her  M*jttty'a  di>minione,  it  and  m  far 
as  the  l*w  of  that  place  so  permiut ;  and  every  oonalahl« 
shall  five  to  the  penoa  so  picking  the  arreat  sucih  assiataate 
as  h^  m^iy  inquire,  Th*  person  aireating  the  uffander  ujay, 
and  ia  casa  t&o  offender  m  requires  and  it  i*  practi cable, 
shall,  convey  him  before  some  eoart  having  cog-oiKSttcc  of  the 
offtfoce,  and  fur  that  purpi>»e  may  dt^tnin  him  in  ouslody  for 
«uch  period  not  excwedinjir  twen^f -(L>ar  boars  »a  may  bo 
neceftsary.  He  may  alao^  if  the  olfiander  doea  not  require  to 
be  taken  befors  the  courts  or  if  t^era  ia  no  suah  court  at  ot 
n«ar  the  pla^,  at  oac€  convey  the  offi^nder  on  board  his  ehipt 
If  say  such  arrwt  appears  to  the  oourt  to  havo  htm.  mww 


on  iiiiprop«r  or  latuffloiHtit  grcraiid«,  tbe  piirraoa  wfai>  mftket 
IM  «uae,  ar  txamn  iba  »Maa  to  be  niibd^  Bh&ll  incur  A  penalty 
HOG  exioeedisg  twi^nty  poiiztdBp  bat  ihi*  lnHietiuji  of  that 
p^BftlCy  ihUl  be  a.  bar  to  atijr  tkcihn  for  f»li«  uapriBODmont 
U)  reipetit  of  tibe  mirest.'^ 

It  may  l>e  said  tbnt  &  seaman  can  be  arreated 
from  the  shipping  office  now ;  tnie^  but  only  by 
the  constable  employed  therf?  witliont  warrant. 
Tlie  seameB,  however,  have  always  complamed— » 
most  fairly  complained— of  this  infringement  of 
their  civil  rights.  In  the  present  instance  they 
Bay,  in  rc'ference  to  clanse  17,  *'T}iis  dimply  moans 
a  aUHpension  of  the  cinl  rights  of  any  person 
auipecsted  of  being  a  seaman." 

(Sanse  23  is  most  difficult  to  understand  : — 

"  Notblng  in  tbiit  AgI  flbi&U  prevanit  nsy  person  fmm  beireg 
)wti)ii  under  any  other  flnnctmenl  of  tho  M«n9bjti]t  ^bippinjLf 
AcUy  1854  to  1875^  or  nfider  tiny  otbor  Aot  or  otherwiBB  to 
any  otber  ^r  bigher  pea&Uy  or  punLahment  tbui  i»  pruricitid 
for  any  oSi'nc«  by  thla  Act,  m  thai  ao  pertoti  be  puabhed 
twioe  for  the  name  oSent^.** 

li  the  Be^man  amenable  to  the  Merchant  Sea- 
man's ActSf  \Sq4  to  IBlo  ?  la  he  also  amenable  to 
^ly  otber  Act  and  to  the  common  law  of  the  latid 
as  well  ?  I  Tenture  to  think  no  sailor  can  understand 
ttus> 

SufHy  {FaH  IV,  of  Merchant  Shipping  4ci, 
1854).— And  now,  leaving  the  nioDf  and  eoming  to 
the  ships,  the  Bill  is  equally  unsatiafac^tory. 

The  ship  is  covered  with  figures  both  sides,  on 
the  bow,  on  the  stem  ^  and  amidships ;  but  I  fail  to 
find  &  single  word  in  the  Bill  directed  against 
overloading  ;  and  as  to  deck  loads,  that  iB  made 
legal  by  olauae  28,  aa  follows : — 

*'  WhenflveF  any  Britlftb  foreign-gniiig  ithip  ii  abotit  to 
proceed  to  aba  to  any  port  In  %he  United  KinRdonii  the 
Cbi^nel  lilanda,  or  tho  m^  of  Mim,  aud  ba»  &ny  deck  cur^n 
o&  boards  the  ntaat^  of  the  ship  shall  make  an  entry  in  iho 
ship' a  oftioial  log-hook  in  the  place  provided  for  that  ptir^ 
poae,  abowing  tbo  is^olght,  bult^  and  deacnption  of  all  the 
deok  cargi^  on  board  the  ahjp  at  the  time  of  ber  proceeding 
to  aea,  aiid  Hhall  leare  a  copy  of  this  eatry  At  the  custoni- 
hoDie  (If  any)  &t  tbo  porti  or  in  default  shvH  incur  a  peoalty 
not  lacoeding  twenty  ponnda/' 

The  last  few  lines  are  cntions,  and  dutj  I  fear, 
to  want  of  practical  knowledge  on  the  part  of  those 
who  drafted  the  Bill. 

Mercantile  Marine  Fund  [Part  VIL  cf  Merchant 
Shippmff  Actt  1854). — CLauae  iJ3  is  so  important 
that  I  must  read  it : — 

*^lk  ahatl  be  !  awful  for  the  Board  of  Trade  to  make  ont  of 
thd  Mercantile  Marine  Fund  gmntft  to  managers  of  tmining 
ahipft  in  r&Kpeot  of  boy^  trained  in  tboflo  ehlpft,  who  4^ru^  tn 
point  uf  phyiiea]  capacity^  ngfr,  i[:liJir»c!ter^  nod  ncj-iuiirnientfi 
qualiflfed  to  aerf  e  in  the  merchjtnl  service  trnd  in  tbe  KnyiU 
Y  MmwhA  Romrve^  The  grants  ahall  be  mode  upon  inQh  c<m- 
^^tioa*  M  her  Majetty  may  from  lime  tq  time  by  Order  m 
Council  d^terniiiie/' 

Eut  under  the  moit  fayotirabl&  dronmstances 
tills  grant  could  not  be  expected  to  itimulate  the 
-various  recipicTits  to  such  exertions  as  to  yield  to 
the  mtr^antile  marine  witliin  the  nest  ten  years 
1,0(K)  boys  per  annum,  whereas  the  waate  in  thc^ 
mercantile  marin*.^  is  now  no  less  than  1C,(>00  per 
annum.  This  part  of  the  subject^  instead  of  beinp^ 
dealt  with  in  a  ahi>rt,  and,  I  venture  to  think, 
illegal  manner,  undoubtedly  requirt^s  a  special  Act 
to  itself. 

Xfiahility  of  Shtp^mGners  (Part  IX.  a/  Merchnni 
Bhiminy  Act,  IHM).— The  laat  working  elatiseSj  41 
and  42,  are  as  follows : — 

**  Wliere,  tiy  rsuon  of  a  ihlp  having  htm  lent  to  «ea  in 


an  nrLuawarthy  eonditirm,  any  loaa  of  Ufe  ^  ^mvmtl 
ia  caused  to  amy  peraon  being  oarned  ia  the  abip*  oi 
damage  or  loaa  is  caiuod  Vn  acY  go<dei«  mvrebandiae,  or 
(hini^  whataoever  on  beard  the  ahip,  th«j,  aot 


the  proviaicma  of  Section  £1  of  tbs 
Amendment  Aotj    IM%  thia  liability  of 
fibip  in  reapect  of  the  loae.  Injury,  or  dA 
limited,  unleta  h«  proTea  that  1m  mod  hie 
reaj({)nable  mmiu  to  make  and  keep  Hib  «hfp 
waft  and  were  ignoranl  of  her  unMawartlrli 
going  to  aea  i&  an  nnnea vortliy  oooiditiciD  wsj 
c^nniitancea  reasonable  and  ttna^oidable*  Any 
riaion,  or  fltiptdation  ha^g  for  its  objtctor 
ar  lunit  thu  liability  of  a  abip-«inter  in  ilia  cwwi  fW 
in  liiia  section  shall  be  void. 

*'  It  shall  bo  the  duty  of  every  owner  ef  a  ebip,  «jI 
bimavlF  and  the  crew  of  the  shipj  to  make  aad  '• 
ship  ^ea worth y,  and  if  by  re««ati  of  the  negl^it  or 
of  the  o  If  nor  of  the  abip,  or  a&y  of  his  aermti,  in  ittm 
keopiiig  the  ahip  aea worthy ^  any  member  i^f  ibe  i 
kitit'd  or  iBJtired,i  tbe  owner  of  the  ahip  ahjnjl  1m  1 
damages  for  the  death  or  iejury/' 

By  these  clauses  the  features  of  Lord  Caioi 

Act  fire  introduced*  but  without  any  of  the 
rent  effect  of  that  Act,  for  the  simple 
inasmuch  as  a  man  cTnnot  be  twioo  trU-l  fi 
same  offence,  did  the  Board  of  Truda 
cede  a  trial  »t  common  law,  and  c 
simply  caooelling  the  oerti6o&te,  an 
second  trial  at  common  law  might  i 
would  be  barred  by  such  puniahmeikt*  Buio^  q 
create  an  anomaly  which  no  mmannt  of  i 
pleading  can  justify ;  the  inqtiiry  under  thm 
conferred  upon  the  Board  of  Trade,  by  w' 
are  instituted  and  sentences  pront- 
to  be  allowed  to  supersede  the  coi 
land  I  or  we  shall  discover  at  sojnti  nuiunu, 
not  very  remoto,  period  of  tinie^  that, 
legislating  with  a  viow  to  remove  far 
selves  the  stigma  which  now  iitt^icbes 
abortive  efforts^  wc  have  been  rather  ndi 
clenching  nil  the  present  acknowl4«lg<5d 
tions  and  dilHculties. 

And  now  it  wiU  be  neoessary  for  irm  to 
my  five  sugpgcstionfl  or  remedies. 

Ifit.  As  to  the  necesi^ityHi  whit^h  I   sdBrta. 
urgent,  tha4  a  specnal  department  shall  >^fi 
an<l  a  special  minister  ax^pointedi  aol  ^ 
with  th*i  administration  of  the  mcrcsi 
It  may  safely  be  said  that  the  Bomt^   >  >f 
no  longer  physically  able  to  ful51  all  thm 
fanotts  duties  imposefl   upon  it*     Snr^ly 
terests  of  the  mercantile  marine  ar« 
imfMjrtant  to  demand  the  undivif?  -^ 
a  department,  to  be  specially  ere  At 
<!!mrgcHl    with,   thf'   auperviHion   < 
When  this  departnient  shall  be  ii 
and  when  legialatiou  shall  have  bn ' 
this  end,  tbe  term  now  so    oon 
one*s  mouth*  vi^.,  "Board  of  Xran 
will  be  heard  no  more- 

A  memorial  from  Lrvfirpool*  pT«stmlcid 
Bight  Honourable  the  President  of  the 
Trade,  is  eouchedin  the  following  tewiiff 
memorialists  earnestly  entoeat  that  y^  < 
during   the   approaciing  session   of 
cauHc  such  legielation  to  be  effected  as 
secure  that  all  ships  needing  repair 
paired^  and  that  no  ships  shall  be  sent  t 
are  overloaded,  and  that  aft^rwaj:^. 
tbe  creation  of  a  soparatt?  departm€nt 
importance  and  mapntude  of  the  in? 
of  life  and  property  involved  in  the  opiu. 
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iBinJifi^  tuEike  neceesaiy),  or  by  otber  nieana, 
^wrnml  coiiditicm  of  out  fellow- workers  on  tho 
iltByvMly  iiiTestigat^r  90  that  fiui table  a<;- 
itjon,  whcilosoTne  food,  and  proper  nu- 
ibiaigl^  of  cp?w  bo  provided  on  boartl  of 
IVfoiug  ship.  Your  memorialists  a|^n 
jmemM,  and  favourable  consideration 
rbqiortant  mbject,  in  order  to  dirtiiiusb  tbo 
\ini4i?'f  t.r.N  iatig  liunian  life  now  g-oing 
ittm^  a  work  of  sup^^rerogatton 

,     ;  '  ;i'>  ueoessity  of  a  reapoimble 
F%f tEe men^iuitile  marine;  indeed,  that  sug- 
ol  tnine  seetiLi  now  to  be  a  foregone  con- 

jjft  mlifreiicj^  to  my  second  suggestion 
^  f  thfl  fMissixig  a  MaTitim>'>  Lord  Campbeirf! 
rttroiigly  of  opinion  that  the  tendency 
|3Qat!iiintrB  would  be  even  more  beneficial 
,  first  fiug-gestcHj.  Now.  my  honourable 
Norwood  was  very  severe  upon  thia 
tsttd: — 

[^bampelf  her©  on  aomewbiit  dangerous  fn^ouiid  in 

id,  tieciittM  b«  oonlil  not  but  Ii^ai  with  th« 
I  ntptel  mj  ilatnneot  with  rvfantnce  to  ad  Act  of 
it  «DffilD|g  imta.  a  i^nfitlemAi]  urbo  h«d  n  rif  bt  to 
|iftd  loQf  i^ibv;  but  his  Foply  WM  tbat  the  iams 
^pikcibU  wnA  ApplicAtle  in  cara  of  de^&th  ibrougb 
r^l  114  et&p1(VTer,  wb«il^er  on  laud  or  i<?A.     Lord 
I  JUt  m«  iitnplj  to  tbifl  eff^H.     By  tb«  bArbarofif 
}  of  the  i*i:inii"tJiv  InWt  t bough  a  workmaa  niAy 
bit  ou  I  pub  let  uepflig^tfuc^  ii»r  default 
'\g   ur  m^Liuiin^  uf  the  WEitkwani  bii 
-  „  4  iil4iat  any  €uiup«:&ft)iliou  If  the  rriHU 
cbt,     l/ird  Cftiupbeli'i  Act  weut  to  tbif^ 
uiiv'^v  of  mj  miiii  who  waa  kllit^  by  the 
i.i^  Amplojipr,  if   ihejr  oemld  KbDW  a 

■  i<  Ufe,  eotild  saf^  Hud  obtAiu  dAmagcM 
„  Luaed   by  lii:i  di»tb ;    v^ud  thai  Act 

[•I  a  jkeuDma  oa  board  ship  us  lo  «  briak" 
.l4©d," 

friend  hadcarefnlly  read  the 

■  I  (Iaw  Journal  Reports,  Q.B., 
1*1)  triced  undt^r  the  Bame  Lord 

t  whofto  Act  is  now  in  question  some  six 

t  thA  poising  of  that  Act,  hv  would  brive 

Mhure  b<>ing  no  implied  warranty  that,' 

'  J"  *       ','  kun  etigagefl  to  serve  I 

nman,  has  no  remedy 

!    i  1    iuLt^k-^;    and  inasmuiuh  as 

|ibt*irs  Aet  only  transmits  to  near  rela- 

Mkie  of  action  ''  aftt?r  the  death  of  their 

Diaii  who  may  be  mortally  injured 

llifu  tLTrNtigli  the  nnse^worthinem  of  the 

luit   a   remedy  to   bis   nearest 

r  be  simple  reason  that  he  never 

iau*  (I  right, 

|*T»V.-f  entering  upon  teehnit'jil  details,! 

*  icaliy  my  opinion  that  sueb  a  step 

LOT«  iUan  any  other  form  of  legisla- 

'^  botii  se&men  and  ships,  because  it 

it  ship^own^r^  would  take  very  good 

rsoTially  acqiiiunted  with  their 

i)  H»  thorou^gbly  to  inspect  each 

'     ^'  allowing  her  to  sail.  Not- 

i^it  thi«  measure  would  not 

'  n,  ou  a  little  reflection  it 

tlinecily  smeh  a  step  muat 

ill  one  to  tbeir  advant*vge. 

i<  knably  certain  ;    it  would 

'    '.  untact  between  owner  and 

tip9^iidiijr  woold  bring  about  a  mutually 


satisfactory,  because  mutually  advantageona, 
settlement  J  and  it  would  certainly  at  once  put  an 
end  to  1^0  odious  necessity  felt  by  the  Board  of 
Trade  of  sending  detectivfifl  to  spy  out  the  defects 
of  meTcbant  vessels.  Everyone  must  feel  that  the 
estrangement  now  so  unhappily  prevalent  can 
have  but  one  effect,  that  of  aggrayatiiig  existing 
evils. 

3rd.  In  reference  to  my  third  suggestion  for  a 
Mercantile  Marine  Medical  Act,  I  am  more  than 
confirtned  in  my  views,  not  only  by  clause  9  of  the 
petition  of  the  London  Seaman's  Mutual  Protee* 
tion  Society,  wbicb,  in  the  ipAtssimtt  verba  of  the 
seamen  themselves^  is  as  follows  :-* 

"  Ninth.  That  a  nenoua  «vi]  iirTp^B  from  the  ibipplu^  of 
foreiiniiiTfl,  irimerAlly  the  outL^MlA  of  their  couiitry,  from  the 
Amouut  of  di«6ABe  the}'  i&lroduoe  on  board  ship  in  npile  i>f 
the  tK^neS^J)*)  warkmn  ^f  ^^^  Cont&gious  DiAeaAeii  AotA, 
Yuur  petit!  oQ^ra  there  fore  pray  your  houourahlo  House  Ut  Ao 
Ipi^ifilate  thnt  ft  cc>[upulA'>ry  tuadicnit  f  ximjitiiktion  of  ikeAmen 
^hall  Tftke  pUco  before  the  crew  will  bo  tUowfld  to  asiI  in  &ay 
Ahip  liuder  the  Briliih  flig/* 

But  also  by  the  approval  of  fuch  a  abip- owner 
as  my  honourable  friend,  Mr*  Norwood,  who  not 
only  agrees  with  me,  but  bas  embodied  the  idf^a  in 
the  following  resolution,  wbieb  be  baa  placed  on 
the  notice  paper  of  the  House  of  Coumions,  as 
follows : — 

*'  Mr.  Xonrood— Oq  Becoud  readiag  of  Mercbant  SbippiQ^ 
Aelt  Acn«Ddmti&t  Bill,  to  movo  tbAt  aut  moaeuru  puTptirtiu^ 
to  siiiPttd  Ibe  Iaw  flffectiD^  morcbttut  Bhippiog  ii  ibwumeiGut 
and  unsAliAfactory  which  doeA  not  coDtAiu  provii^iozis  for 
iLf!CUTing-fi  nupply  of  properly  qunlifled  iOAnnen  by  euoouragis^ 
»bn  CAttpng  uf  Apprenticfli  (m  boAr4  Abips,  Mid  tbe  e*UbKAh* 
iiient  of  trAioiD^  ubips,  and  which  doei  not  provide  fjr  ■ 
medic*]  exs  mi  nation  oJ  smmeJi.  tipos  their  eugH^cmcut  at  a 
tbippiug  otficfl/* 

The  draft  of  such  an  Act,  if  time  would  have 
permittcHl,  I  should  like  to  have  read  now,  but 
that  is  impossible.  I  shall,  however,  have  much 
pleasure  in  laying  it  before  that  useful  practical 
committee  now  al^out  to  commence  its  laoours  iu 
these  rooms  under  the  auspices  of  the  Society  of 
Arts, 

4th.  My  fourth  suggestion,  which  aims  at  sup- 
plying the  frightful  wiiste  of  1(>,0(H)  seamen,  the 
yearly  deficit  in  our  mercantOe  marine,  I  venture 
to  think  of  the  first  importance,  and  upon  it  I 
cannot  lay  too  great  stress*  I  propose,  by  means 
of  an  Act  of  Pjirliament,  to  extend  the  Industrial 
Robools.  such  ati  thnt  at  Feltham,  belonging  to  the 
county  of  Middlesex,  and  of  which  I  bavri  bnen  a 
visiting  justice,  to  every  county  in  the  United 
Kingdom,  each  supplying  its  quota  of  boys  to  a 
trainiug-ship  stationed  on  the  coast  as  close  to  the 
school  as  possible.  In  England,  Scotland,  and 
Wales  we  have  more  than  sixty  desirable  localities 
for  these  ships,  and  twenty  at  least  in  Irt^land. 
Now,  let  us  assume  200  boys  i>er  atmum  for 
each  ship— and  be  it  remembered  that  there  are 
upwards  of  I00,()0l>  pauper  boys  in  Enghmd 
and  Wales  alone  under  sixteen  years  of  age— wo 
shall  then  have  16,IMJ0  trained  and  disciplined  boys, 
the  exact  eatimated  loss  in  the  morchant  service 
per  annum .  The  collateral  advantages  to  our  nation, 
a  nation  reeking  and  festering  with  pauperism, 
dissatisfaction,  dnuikenness,  and  crime,  worse,  I 
venture  to  think,  than  in  any  other  country  on  the 
face  of  the  earth,  would  la-  enormous  ;  such  a  step 
would  carry  education  and  enlightenment  into  the 
remotest  district  of  the  land,  decrease  our  poor 
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ratPB.  and,  above  nXh  save  from  ft  life  of  cnme, 
idltmesfi,  an<l  vice  a  larger  proportion  of  our  popu- 
lation—beaide^t  and  in  addition,  resuscitating:,  or, 
perhaps  1  ougtt  to  suy  creating  a  powerful  body 
of  seamen,  bHtcr  trained,  better  diseapkned,  and, 
fts  I  trust  and  believe,  in  evory  sense  better  men 
Umn  ever  before  were  posseBS^  among  ber  pnoe- 
leflH  treasure.'^  by  Great  Britain, 

5tb.  My  fifth  proposition  deals  with  the  queslaon 
tif  tonnage.     We  lite  sadly  in  wiuit  of  an  honest 
tonnage  law.    This  is  aeknowledg^^d  on  all  sides : 
the  method  for  obtaining  the  true  tomiage  which 
1  hftvo  proposed  i»  extremely  simple,  and  the  nile, 
which  is  ixa  follows,  I  should  like  to  see  embodied 
in  an  A<jt,  and  then  it  would  meet  aU  requirements, 
and,    I  venture   to   thinli,   \m  satisfactory  to  all 
parUes.     It  is  as  follows,  aaid  is  that  of  Benjamm 
Bharpe,  Commander  Royal  Navy  i—Tako  the  area 
in  aquftre  tet  of  the  horizontal  plane  at  which  the 
vesael  fiosta  when  fully  equipped,  with  her  masts 
and  sails  (or  machiiiory  and  coak),  and  with  her 
t^rew  and  provisions  on  board,  and  the  are^  of  the 
horia^outal   pknu   at  one  foot  above  it ;  add  the 
two    areas    together,    and    divide   by   2,    whicli 
will  give  thf'  number  of  cubic  feet    Then  mvide 
by  3o  for  the  tonmtge,  repeatiiig  the  operatioB  foot 
by  foot,  between  the  Light  and  load  lines  (leaving 
to  the  owner  the  responsibility  of  fixing  the  latter). 
Perhaps   one  of  the  greatest  advantages  of  thw 
mode    of  measurement   is  the  making  the   foot 
toimages  coitioide  with  the  draught  of  water,  so 
that  nothing  can  bo  more  simple  than  ascertainmg 
at  once  the  amoimt  of  tonnage  « it  cargo  on  board, 
The  sum  of  all  the  foot  toamagea  will  be  the  m^ 
tonnage,  and,  whether  the  vessels  be  thrt^a-d^ors 
or  boats,  wedge-like  or  cireular,  or  as  dissimilar  as 
human  ingenuity  cim  construct   thom,  the   same 
rule    will    equally    apply,  and  the  same  weight. 


this  we  must  have  ships  and  men— a 
quite  aa  mneh  «&  a  Royal  Navy ;  and  Uia  i 
we  set  to  work  and  sue  that  both  naymX  md  : 
cantilo  navies  are  m  proper  order,  tnc  b^*^ 
will  bo  for  our  peace,  for  our  weiilth,  and  for  f" 
happiness.  ^ 

There  is  no  nse  in  shutting  our  ryes  to  the 
undable  rivaby  our  fre^-trad©  policy  has  — 
up  on  every  die  of  its.     There  is  no  tise  m 
ing  the  fact  that  Great  Britain  has  ntjt  a 
friend  in  either  hemiBi>here  ;  indeed,  it  vail 
the  utmost  exertioni*  on  our  part  to  hold  > 
in  the  coming  struggle. 

Germany,  a«  depicted  but  yesterday  in         _ 
possessing  only  a  plaything  boat  on  a  duckv^ 
i^  to-day  the  tWd  mantime  power  m  Kurtip«.  i 
is  advancing  with  rapid  strides.    Evem  nuw 
coalition  with  Denmark  and  Holland,  sihe^ 
equal  our  present  naval  f  oroe;  and  we  m©  r 
guch  a  coalition  is  even  now  on  the  tapis, 
with  li,l>rKl  miles  of  coast  line  and  a  pow. 
we  should  not  be  in  the  most  enviabl©  Qi  ] 

It  is  a  keen  senso  of  the  danger  we  i 
impels  me  to  the  course  I  have  t^iien^  Se 
l,7tK)  yeaM  ago,  said,  **  It  is  not  thepamt 
ing,  or  carving  that  make^  a  good  *liip ; 
should  be  a  nimble  saOer,  tight  and  sb  _  ^ 
endmo  the  sea— that  is  her  eioelkncy. 

Let  us  then  determine  to  have  our  -*i^*-»  « 
order  thus  described. 

A  fine  old  admiral*  Sir  William  Mc 
long,  long  ago,  '*  When  yon  speak  of  the  u^ 
of  ships,  you  must  speak  of  the  «nmciency  ^ 
men  within  them— a  sdficiraicy  not  of    "" 
but  of  quality.'*     Let  us,  then,  lose  not  i 
in    securing   such    suflScieney    both    in 
I  and  quality*    Tlie  maintenance  of  the  be 
the  glory,  and  of  the  power  for  doinjg  i^ooA^ 


rule  wiE  ennallY  apply,  ana  tne  same  wt'igut,  i^i±^  &'^^^j*  —;  -  ^  i  i^*.  *^  *K« 
whi-n  n  aced^on  toarS  wHl  give  the  same  increase  bdoved  country  is  «^^'^y '^^  .*f^  *^*^^ 
wtiui  mac™  on  "f"^'  B  ,,„.  ^^„i  ^^r^fi^^j* '  nf    us.     Ho  one  who  reflects  for  a  i 


of  displacement  to  each.  As  the  cubical  contents 
to  be  measured  under  this  sj-stem  art*  entirely  con- 
fined to  the  space  between  the  light  and  load  linos, 
thoy  will  scarcely  equal  a  fourth  of  jiU  the  numer- 
ous spaces  included  under  the  present  Act* 

I  have  now,  to  the  best  of  my  ability^  replied  to 
the  various  speakers  who  have  differed  from  my 
views,  but  have  in  no  case  refuted  a  single  assertion 
made  by  me.  I  have  endeavoured  to  reply  in  the 
spirit  in  whit:h  I  wrote  my  proper— that  is,  with  the 
earnest  wish  to  avoid  even  the  semblance  of  harsh- 
neis  or  dictation ;  for  no  one  can  be  more  deeply 
impressed  with  the  fact  that  this  question  is  one 
of  vast  national  importftEce,  not  confined  to  private 
individuals.  i  j   t     il 

If  in  my  reply  I  have  in  any  way  offended,  I  ask 
forgivtmess.  My  object  has  been  simply  to  make 
the  subject  better  kno^ii  to  the  general  public,  so 
as  to  bnng  an  educated  public  opinion  to  bear  upon 
the  legislation,  admitted  on  all  hands  to  be  essen- 
tial to  the  welfare— nay*  the  very  vitality  of  our 
country.  .  ■,     j 

I  have  shown  clearly  that  the  area  of  our  island 
is  not  large  eimugh  to  support  even  a  third  of  the 
population  with  the  commonest  necessarif  s  of  life. 
To  keep  open  the  approaches  to  onr  island  home 
ifliihef^ore  a  matter  of  paramount  necessity ;  in 
oihar  words,  the  command  of  the  sea  is  as  essential 
to  oar  cxiatencc  as  the  air  we  breathe*  To  maintain 


of    us.     l!(o  one  who  reflects  lor  a 
must  feel  a  thiill  of  gratitude  at 
with  which  the  nation  has  been  favo 
this  feeling  of  thankfulness  for  the  ^ 
surely  be  associated  a  keen  sen^e  of  omr 
truBtcea  for  the  future.     TTnleaa  ihm  w^m  oi 
is  felt  and  acted  upon  right  epeeOily  ww 
richly  deserve  the  decay,  the  humilimf 
remorse  which  only  too  certainly  vnU 
wicked  apathy  of  the  nation. 

No  one  can  now  doubt,  I  hope  nnd 
the  '*  state  and  condition  "  of  onr  mezchai^ 
touches  very  closely  the  healthy  the 
happiness,  nay,  the  very  vitaJi^  of  tbe 
is  conaeqtiently  of  the  deppeat  importr 
individual  amongst  us  through  th# 
breadth  of  tbeso  realms.     As  I  t^ld 
opening  address,  it  is  recorded  of 
Macedon  that  he  first  laid  down  the  p 
**  the  command  of  the  sea  tecurei  the 
the  land,''     In  after  times  the  g«ftt 
and  statesman,  in  such  worda  m  thi»p 
how  well  he  understood  the  valna 
reignty  of  the  seas—*'  Q««  teneat  mm^t 
e$l  rerutii  potiri.''     In  times  much  m-, 
an  illustrioua  English  sailor.  Sir  Wi* 
paraphrased  the   saying  of   Cicero    after 
fashion      as     this— ^*  He     who    col 
sea  commands  the  trade  of    the   weria  : 
who  commands  the  trade  of  the  world  «^ --^-j 
the  riches  of  the  world,  and  cmmqmmjtbm 
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W^  l&nfflMJt^tttfn   ha.To  learned — Q,nd  €k^ 

yhatm  i^anrn  Sofwn  to  us  for  niuny  a  jear  from 

•on — to  applj  the  saattment  enuhrmed 

'  I  of  tile  MucedoEUHJi,  the  Boman,  and 

but  hapless  feUcJW  cnmitryman^  after  ti 

[our  own  I  in  these  four  words,  "Britannia 

~  If  we  lire  to  tnmmnit  tlu*t  higriu- 

^,  ta  iifi  full  foroe^  to  tlio^e  who  will 

i,  without    delay   and   in    thorough 

;  tske  m  hajid  such  t\,  reformation 

it    Dairy  as   now  I  think    I   haro 

[  to  you  to  be  i^bsolutely  necesiory, 

'  af  which  I  lift  up  my  voice. 


[Inky 


iiSbiti 


propodiiig^  Up  VQte  of  thanks  t 
Pirn,  BiiiLid  the  dipcusaioii  hiid  bet^u  con 
ao  WBUtU  unouut  of  ahilit^,  with  excell^a 
until  mme  amoimt  qI  eloquence  i  and  h«  fe  1 
in  hemg  ulloired  to  prefiide  on  each 
H(^  itioald  he  glad  to  render  anj  aniatanca  in 
to  vij  further  efFc>rti  which  might  bo  made 
whtr.h  had  boon  appoint^  to  *viitch 
«Cllie  Bill,  or  to  further  tho  object  which 
hihd  iti  view  in  briji|ritig  fbrwnrd  tbi?  aubjoct, 
of  tha  mercantile  navy.  Ho  had 
eontdentionily  italed  hii  Dpiniona^  iome  of 
coaxemred  in,  and  lome  not,  but  it  would 
itrango  if  in  such  a  larg«  aaembly  they 
otsm  mind,  Aa  ho  hod  before  romarked, 
liAii  paint«d  a  plctoi^  in  vetj  glowing 
Ikad  beeo  to  aomo  ex&etit  tanod  down^  but 
tlfl  itatementA  had  been  confirmed.  With 
tttit  hi^viug  Btudied  nav&l  architecture, 
liiinicilf  competent  to  pasa  an  opinion ^ 
it  by  analogy,  he  did  not  think  ships 
d  narrow  ware  likely  to  be  serviceable* 
llfian  Adrairal  Houa,  who  waa  eqnally 
at  so»  and  on  tho  tnrf,  would  cbooa^ 
fibee-horBe,  with  no  depOi  of  cheat  or 
to  run  for  the  St.  Leger  or  Ascot  Cup ; 
kin  wotiM  Avlpct  aU  lanky^  thin  follows, 
without  any  bfieiMMh  ot  ahotilden  to  man 
'Hli  t«|:«Ed  to  Mmata  h&  mm  b«ttef  able  to 
e  ofdjiion  he  had  a^treoed  o&  a  formor  oe- 
mmisic  boon  rontrmed,  that  tbey  were  not 
they  w^i^e  tome  thirty  or  forty  yenra  ago. 
had  beea  challenged  by  one  gentleman 
'  m  very  ancient  muufn^r — who  aaid  that 
WTWi^ti*^  now-a^dajfl  from  sailora  than  for- 
t«f  did  not  quite  uodt^Und  what  wua  meant 
Imp  wappowid  a  »eaman  was  olwrjys  expected 
on  booid  ihip,  which  was  to  properly 
Bot^aita  blew  as  hfird  now  as  ho  used  to 
by  Bif  Jfimos  Gordon  when  he  waa  at- 
ut  off  with  a  set  of  aeeond-hand  Bails,  on 
it  was  a  time  of  peace,  hie  reply  being 
blflwaa  hard  in  timi^a  of  peace  as  in  time  of 
tint  nOnde  ao  mnch  to  poasengtir  Bte^mefo, 
tafdy  neroai  the  Eny  of  Biscay, 
:vt  watara  of  the  Mediterranean, 
^ugh  Hue  Btie«  Canal  aoon  got  qoiptty 
'  ^eatta,  hut  to  long- voyage 
n  In  their  case,  he  did  not 
a-dftys,  they  doubled  Cape  Horn  or 
the  itraits  of  l^fagellan.  Anyway, 
lO  he  aa  elQctont  now  aji  they  were  for- 
fhal  they  were  not  was  pn&tty  generally  ad- 
JlD  wofdd  agf««  in  the  deairability  of  making 
at  mtk  aa  comfortable  as  possible,  for, 
verbal  alteration,  tha  old  lines  were 
:o  now — 

'  W»  RHln:h  18  on  the  mnQntata  wave, 
Hit  boma  U  on  the  do«p." 

I  wii  th#  tml  iaiJor'a  home,  and  If  that  were 


'  made  eomfortabla»  there  would  soon  be  no  difficulty  in 
getting  men  aa  of&dent  as  ever  tht.y  wore*     He  trusted 

I  Uicao  long  and  interestiag  discussions  would  not  he 
without  flffeot,  and  the  proceedings  of  the  last  month 
would  go  far  to  remove  any  impression,  which  might 
have  enlisted  in  soma  qnarters,  that  no  public  interest 
waa  taku-Q  iii  tho  welfare  of  Uie  mercantile  marine^ 

Mr.  Qraavei,  in  seconding  the  vote  of  thimk»,  oaid  it 
would  boi  in  hia  opiaioti,  wrong  to  set  about  training 
boys  for  the  marcduy^it  sarvioe  unlo^  the  present  system 
was  altered,  beeattie  a  large  mimber  of  them  would 
inovitably,  but  quite  nnneceflaarily,  be  drowned*  He 
found  that  on  an  average  six  men  wore  lost  per  day,  and 
until  this  state  of  thingts  woa  altered,  he  did  not  think 
they  would  bo  justified  in  training  up  even  pauper  boys 
for  such  a  fate. 
The  motion  having  been  carried  unammoualy, 

Ur,  Scott  EuaseUnir^ved,  and  Mr.  Wm.  Botly  se<:onded» 
tt  vote  of  thanks  to  ^iv  J.  Hcnm  Maxwell  for  presiding 
so  ably  over  tho   discussion,  wbicih  was  also  carried 


MISCEILAITEOUS* 


FEER^  Ai^D  PATENTEES. 

Tho  debate  on  the  second  reading  of  the  Minliterml 
Bill  for  the  ameadment  of  the  Patent- laws  does  litt^ 
credit  to  either  tho  judgment  or  the  morality  of  tho 
House  of  Lords.  The  tonvereatioa  which  followed  upon 
the  introduction  of  the  measure  aomo  ten  days  o^ 
served  sufficiently  to  indicate  the  spirit  in  which  their 
lordships  seemed  diipoaod  to  approach  the  consideration 
of  the  subject  before  them,  It  made  it  dear  enough 
that  recognising  the  iaauoa  raised  as  eflsentially  one 
between  inventors  and  manufacturers,  the^^  woidd  by  no 
means  permit  a  generous  sj^mpathy  with  geniua  to 
weaken  their  nnttural  ven^jiaJion  for  capital,  and  that 
they  would  not  for  a  moment  allow  the  pretensions  of 
the  former  to  stand  in  the  way  of  tho  interest*  of  the 
latter-  But  it  woa  reserved  for  the  discussion  of  lost 
Fdday  to  show  how  completely  their  lordships  were  in- 
tMs.'&i  to  aide  with  *'  the  men  of  money- bags  "  against 
**  the  men  of  brains,"  as  Mr.  Mill  has  aptly  de^gnated 
tbem,  and  what  small  chance  there  woii  th?it  they  would 
attempt  equitably  to  poiae  the  beam  In  weighing  their 
dilSerent  and  conflicting  claims.  Lord  Belper  was  the 
only  peer  who  had  anything  to  say  in  defence  of  the 
Patent- laws,  and  seeing  that  tho  invention  a  of  his  tinces- 
tor'fl  partner,  Sir  Riehard  Arkwright»  founded  the 
fortmies  of  his  family,  there  was  something  peculiarly 
appropriate  and  suggestive  in  his  advocacy.  The  other 
speakaia  in  the  debate  were  all  of  them  more  or  leflS 
hostilo  to  the  principle  of  granting  protectien  to  in- 
ventors under  any  circumstances  or  upon  any  conditions^ 
In  the  ardour  of  their  controversial  sM?al,  indeed,  oa  the 
Lord  Chancellor  afterwards  hititedj  most  of  thom  appe^ 
to  have  altogether  forgotten  thii  provisions  of  tho  Bill 
which  it  wes  to  have  been  preiiumed  would  have  imme- 
diately engaged  their  lordships*  attention.  The  majority 
of  the  speeches  delivered  do  not  require  even  a  passing 
notica.  Lord  Solbome  contanted  himself  with  referr- 
ing to  his  ntteranoee  in  tho  Houao  of  Commona  and  his 
evidence  before  .Select  Committcea,  while  Lord  C'lrd- 
weirs  humour  and  Lord  Hatherley^s  anecdotes  in  no 
degree  contributed  towards  the  elucidation  of  the  problem 
under  discussion.  Tb©  Duke  of  Bomt?raet,  too,  avoided 
the  main  aubject^  and  restricted  his  obaorvmtions  to  cer- 
tain details  of  the  Bill.  But  Lord  Gpinville,  speaking 
with  all  the  authority  of  the  l<iader  of  the  Opposition  in 
the  House  of  Lords,  In  a  long  and  ekhorfiitfl  addresa 
oonunittod  himself  to  ft  seriee  of  proportions  which 


appear  to  iu  to  be  about  as  mutaken  and  nuAeMevons  aa 
h^  could  well  stxing  together. 

Ix)rd  OranriEf^  At^mB  particul&rly  ptoeBed  with  the 
diacov&rj'  tbat  the  prerogative  of  granting  lettere  pateot 
for  mreittionA  wat  r^gaervod  to  tbe  Crown  bj  an  ex- 
ception En  the  Statute  of  Monopolies.  But,  although,  ' 
as  an  hiBtorfcal  fact,  letters  patent  for  inT^itionB  were 
aaccepted  from  the  op€!rattoii  of  the  Statute  of  Monopolies, 
it  daeA  not  m  the  liSBst  follow  that  letters  p!itent 
for  invcmtions  create  moBopoEe^.  It  i^  cH>M?jitiid  to  a 
monopoly  in  the  present  aenne  of  the  term  Ibnt  it 
shonld  aSect  commoditice  already  in  use,  the  privilege 
of  e^^cluslvely  dealing  in,  which  renders  them  dearer  , 
than  they  formerly  wore  to  the  public  for  the  pro^t  of 
certain  indlriduals.  But  when  a  contriranoe  titr  a  pro- 
cess which  is  new  Is  patented,  although  some  of  the 
benafit  to  h&  deriyed  from  increased  oheapaess,  whether  , 
absolute  or  cempuatiTe,  ia  poetponed  for  the  advantage  ' 
of  the  inTeotor,  yet  the  world  at  large  k  no  worse  off 
than  it  was  before  the  inirentioD  was  made.  Farther^ 
the  patentee  cannot,  like  the  mooopoHst,  commiwd  the 
naiket,  and  he  is  liable  at  any  time  to  be  driTen  on  I  of  it 
by  some  other  and  more  BucceB^ful  discoverer*  Between 
a  privilege  of  this  kind,  and  such  monopolit^  as  the  Act 
olJames  aboHghed^  there  is  really  no  resemblance  what-  ' 
ever.  Fasaing  from  legid  historyf  Lord  Granville  I 
turned  hla  attention  to  sci^ntiBc  jorisprudence.  '^  We  ! 
have  heard/'  he  said^  *'  much  about  the  property  a  I 
man  haa  in  hi.«  invcitition.*'  But  he  added,  "  it  is  im-  ' 
poBsihle  to  limit  a  maa's  right  in  property.  If  an  in- 
Tention  were  a  inan'ti  property  in  the  ordinary  sense  of  , 
^e  term,  be  would  have  ft  right  to  prevent  any  one  else 
from  using  it,  but  ho  cannot  do  so  without  a  patent,  and  | 
this  only  confers  on  him  the  monopoly  of  the  use  | 
of  his  invention  for  a  certain  number  of  yt^rs.  **  Now 
It  is  manifeEt  that  if  this  contention  holds  good 
against  patenta  it  holds  eqiiiilly  good  against  copyrights. 
By  the  common  law,  copyright  was  u  perpetual  right 
vested  in  the  author  of  a  lit^^rary  composition,  and  if,  m 
Lord  Qranvillo  asserts^  it  is  impossible  to  limit  a  man's 
right  in  property,  either  an  a otbor's  property  in  hi»  work 
is  no  property  at  all,  or  the  several  Copj'rigbt  Acts  from 
Queen  Anno  to  Queen  Victoria  have  achieved  an  itn* 
possibility.  But,  so  ftir  from  its  being  impossible  to 
limit  a  man^s  right  in  property^  there  is  BcarcM?Jy  any 
kind  of  property  in  which  men*s  rights  are  not  limited* 
Take  an  extreme  case,  a  tnim's  right  of  property  In  laod 
for  example.  A  landowner's  powers  of  aetttement  are 
distinctly  limited^  for  he  cannot  settle  his  estate^  how- 
es-cr  much  he  may  wish  it,  except  ponding  lives  already 
exiatect  and  for  twenty -one  years  afterwards.  More- 
over, under  the  Lands  Ok  uses  Act^  ho  can  be  compelled 
to  aell  as  much  of  his  land  as  may  be  reqiiired  against 
his  will,  and  he  is  not  permitted  to  fix  bis  own  price  for 
it.  The  opponents  of  patent  right  seemed  to  have  over^ 
looked  the  proposition  that  property  under  all  its  aspects 
is  simply  a  bundh^  of  capacities  created  by  the  law, 
which  umy  he  varied  and  rsatricted  precisely  as  the 
Legislature  thinks  proper.  Thus,  although  the  Patent- 
laws  limit  the  duration  of  property  in  patented  inven* 
lions,  and  the  Copyright  Acts  hmLt  the  uuration  of  pro- 
perty in  literary  compositions  to  a  longer  or  shorter 
period^  the  proprietary  cbaraeter  of  the  patentee, 
or  the  author,  or  their  representatives,  is  no  more 
affected  by  thia  circumatanci^  than  the  proprietary  cha- 
racter of  the  landownt'r  is  afft^cted  by  the  law  against 
perpetuitifis  and  the  Lands  Cbiiises  Act*  Lord  Granrille 
referred  admiringly  to  Lord  Selbome*s  well-known  re- 
monstrauf  e  against  **  property  in  ideas/*  in  which  his 
lordship  replied,  with  mueh  vigotir  and  mctaphyBical 
subtlety  t  to  an  argnnrent  which  bad  never  been  advanced 
by  the  advocates  of  tho  Patent-laws,  No  one  that  we 
know  of  has  ever  cisinied  any  '*  property  in  ideas*'* 
What  the  inventor  does  claim^  and  justly  claimSf  is  that 
he  shall  be  proti^cted  in  the  t'njoyment  of  the  fruits  of 
his  own  ingenuity,  industry,  and  oiitiayj  us  £ar  as  public 
policy  permits,  like  oth^  people,     dooaidered  from  a 


moral  point  of  view^  the  ponttoot  of  th«  iitt 
author  are  pretiiel/  tiid  mmb~  Until  theii- 1 
nre  embodied  in  aomift  dttiait*  fsitiii  it  ia  ij 
for  them  to  assert  any  proprietary  rights  o' 
Bat  whisa  they  taka  thjo  shape  of  a  book^  a 
a  process,  the  writer  or  diacM>verer  ia  as  mmch 
what  benefit  is  to  be  derived  from  tb«ea  as  « 
to  the  benefit  to  be  derived  from  the  eoiM 
made,  or  a  farmer  is  to  the  benefiL  to  b« 
from  the  produce  of  his  Beldi.  Lord  OranvH 
to  draw  a  diatinctiQn  between  the  cbuma  of 
and  inventors^  not  indeed  in  their  nature  btrt 
effects.  It  is  biie,  ho  says,  that  no  ono  tnMf 
another  man's  book^  but  ^'  tiLare  is  not  an  '  ' 
argument  in  it  that  any  other  writer  may  no4 
make  use  of  iri  his  own  writings."'  S'  " 
that  if  this  were  carried  on  to  an  e^it  r 
with  the  sale  of  the  original  work,  it 
the  author  to  recover  daiaa^  &amot  obtam 
tion  against  the  pirate.  B^idfiti  the  *- ids  '* 
ments ''  would  probably  be  oouched  in 
from  those  in  which  they  were  originally  ctol 
ditl'erence  similar  in  degree  to  this  wuuM 
secure  an  improver  from  penalti^  for  the 
of  existing  patenta.  It  is  an  error  to  imag-icics 
IS  a  greater  tendeacy  among  independent  invt 
signed  for  a  common  purpose  towards  idcntiljr 
is  among  books  trealmg  of  a  commou  sttV' 
has  been  done  of  late  years  for  the  improv&i 
of  precision  very  strikingly  illustrates  thia» 
of  eotirae,  certain  alements  of  likeness  bctWi 
aepot^  t^nider,  and  Miutini  Henry  riEaa,  m 
Strong,  Hjodman,  and  Krupp  guns.  Bat 
easily  diitinguished  frotn  one  another  as 
Hume's,  and  Lingard's  bintories  of  Koglarxd* 

It  is  not,  however,  solely  on  abttract  ^ 
in  the  interests  of  the  public  that  th^t  i^j 
Patent- laws  is  threatened.     In^^atori    th' 
it  appe-ars,  the  main  objects  of  toltcittidis* 
henefactora  to  the  human  race,  more  ao  %hma 
poets,  or  artist^j"  and  they  ^ufier  from  ih» 
as  a  class  ^''  in  conaeq^uenee  of  the  moQopatT 
gives  to  articles  which  have  been  patented."' 
teas  that  we  do  not  quite  understand  what  thm 
means,    perhaps,   that   the   aceident  of  Lime, 
sianally  a  very  short  time,  may  secur*  m 
rather  than  to  another  equally  original  iQreiitilt«j 
is  no  doubt  unfortunate,  but  it  is  inevitftbl^  in  iA 
sent  imperfect  condition.     Freciaely  th<e 
has  seated  Lord  Granville  In  the  Hotis©  oi 
of  his  younger  brother,  who  haac«rtaialy  a 
to  complain  as  an  inventor  who  happen.^ 
anticipated  by  somebody  elee.     But  it  m-j' 
"  not  one  patented  invention  in  a  hmidt^r- 
chance  of  success,"  and  many  pateatsmid 
system  are  uaremunerative  ;  thoydono£  i. 
inventor  for  his  loss  of  time  and  money. 
jectione  to  the  Pateot-Iaws  we  see  a<3m« 
eminent    advantagea^     It    is    ImpossibU 
any  certainty  whether  an  invention  will  m  *•  m  a^ 
cecd  until  it  has  bfH^n  tried.     If  Lord  QranTiUa  i 
pared  to  alErm  that  benefactors  to  tlie 
superior  to  "  warriorsi  poets,  and  uxiistai"  «« 
of  no  reward  for  the  advantagas  they  bive 
their  kind,  tho  position,  however  flagmnHy 
any  rate,  inteUigible.     But  if  ha  admiu,  as 
equity  suggests,  that  they  are  desorie^ing  of  m 
it  seems  to  us  that  such  reward  aboiiU  bt 
as  ^  as  practicable  to  meritt    It  ii  ft-^r  th\ 
other  reasons,  that  Mr.  MlUt  In  hia  **  J^rmcipl£« 
cal  Economy,"  supports  the  Patent-Uv^  lUul 
the  efforts  of  those  who  would  abolish 
efforts,   ho  observes,  ''if  practically 
enthrone  fre^  stealing  under  the  proatitnted 
trade."    In  his  i^w^an  exGlusi%*«  pd'vil^  oC 
duration  is  preferable  to  other  maans  of  wwi 
yentoTSi,  ^^  because  it  leaves  nothing  to  aaf  aao*« 
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t«b4ufA  the  fvwArd  Gonfemod  by  it  dependi  upon 

s-  moDl^'i  being  Ibund  lu^ful,  atid  the  gi-eftter  the 

"■rfiiTmMi  iZtfi  fiMtfiT  the  rcwa.rd^  and  b^atise  it  ia  piiid 

ilbeterj  penons  to  wkain  the  service  ia  read^rcdf 

cif  Ihe   commodity."     Wtj   ussame  tbAt 

I  f^Tifinl]!:  I  liriide  sthoul  the  working:  nun  and 

L|p«fit  df  gamblui^ ' '  was  intended  to  bd  aerious. 

lipoald  kare  b«c^a  more  appropriately  used  early  in 

nth  thstn  likte  in  the  aiueteonth  century.    It  is 

vmi  qiijp>  in  the  humour  of  the  statute  of  labourers 

i  lh»  lUOipLuiu'y   liwa.     It  may  he  true  that  sym«? 

BWI  wiKtti  Lheir  time  iti  vismnary  achemei  of 

a;  by t,  like  Arkwright  the  b&rber,  they  vom&* 

tmooe^  »il4  they  Ate,  as  m  rule,  quite  capable  of 

^Wft  of  ihetti§i£ivea,     Beiidea,  we  will  venture  to 

p  iMt  f t«ii  when  ^ueceM  is  not  achieved,  the  mere 

iQf  thedr  mquiries  ifl  rm  improving  aod  eley&* 

vpiUoQ  fjompured  to  the  monotonoua  and  me> 

1  tvund  of  Ubout-  which  is  assigned  to  them  aa 

\  spkere  of  Hctivit j. 

1  not  ftiiUovr  Lord  Oranrille  into  his  obsietra* 

lfll«Kip«ri«noeDf  HoUi^cdand  Switzerland  in  the 

I  of  r)i.l«et*law£.     What  Holland  haa  done  in  the 

[0(  lATention  in  recent  times  we  have  yet  to  learo, 

SvibeiUnd,  nitcording   to   the  authority  quoted ^ 

'(  cfai«fly    Peujiif bible   for    borrowing    inventioos 

"ltd  in  ath^r  countries  where  PAt*«nt-kws  are  in 

^  to-day  enter  upon  the  general  con- 

in  our  opinion  not  only  justify  the 

tn\i  jtikd^r  them    imperatlvelj  necessary. 

ipriip.'iLt  WL'atiDn  we  have  merely  cindeavonr^  to 

Ithj^n.r.r,  I'i^triiitg  fallacififl  of  which  Lord   GfHji- 

K  [i^d  him£K.'lf  the   piitron,  and  wo  shall 

L  I  ^nation  of  iLe  larger  c^uestton  to  aome 

^^^.iK.iiuijUy.--P#/i  M*tH  Oautt0^ 


aEE^'tUM  LECTURES. 

"•'  ^'f  Ihe  Common  Council  of  the  City  of 

IhuTsday,   Feb.  25«   a  report  of  thr- 

I  ae  M  to  a  vacancy  having  occurred  in 

Fnjfitiorsliip  of  Aatronomy,  gave  rise  to  &. 

mt  to  lh«  «U<^ed  unsjttbfactory  results  of 

Ifs^iiT^  in  thu  City.      Sir  Charles  Titled, 

B.W  of  the  Conrt,  nuggcjited  that  an  opportunity 

l|l(ffd«d  Ibr  c^inodenng  the  position  in  which 

PHlilsoii  lo  the  lectures.     Outaide,  ho  said,  the 

MMtminilf  f^iponaiblo  for  the  conduct  of  the 

Itftdn&donbt,  fonning  with  the  Mercers^  Com- 

M  of  the  govemiog  body^  it  had  considerable 

Hiaid  power  in  regulating  the  d^Hv^ry  of  the 

blril^  mpeei  to  which  the  public  feeling  bad 

i|Qttltly  manifested.      It  wan  not   within  hta 

lli  nuko  any  xefervDce  to  the  way  in  which  thut 

\  IteiL  diiclikrgedf  bat  that  C^jnrt  had  many  a 

I  iti  bat  to  aasnre  the  public  that,  so  iar  as  it 

mod,  th»t  great  eduuitionat  tarnst  shDuld  be 

f  iiichftrftred.    But  ho  wanted  it  to  be  understood 

b^l  in  riUfition  to  those  lectures  the  Ctirporation 

«ial*>ii    with    another    body^the     Mercers' 

-"Ihoiigli  be  had  no  reason  to  suppose  that  the 

[the  Corporation  would  be  int^'fcftHl  with  by 

tj.     Unlinarily  but  a  few  peraond — sometimes 

I  thin  one  or  two — were  preeent  at  the  deli  very 

'«f  thti  k*cturt^,  diid  he  nud  not  hesitate  to  f$ay 

» iiibjixt  hftd  become  a  public  scandal.      He  felt 

>  aiiT«»c«m«nt  of  eduoatlon  on  aU  hands  it  was 

Ltfaalih«  trust  confided  to  the  Gorporation  and 

^  Company  should  be  tited  for  me  very  best 

,  end  h^  reminded  the  Court,  amid  responsive 

I,  tut  th«y  would  bo  reipotigiMe  if  those  l^cturea 

Pldthfl  Ibett  kind,  and  delivered  in  a  language 

ty>ifltPq»lly  understood.   Mr.  Bedford  and  other 

^wlhaCoiirt,  from  their  own  koowledget  bore 

ta&oit  of  Bir  Charlie  liccd  that  the  circum* 

r  vbiohthe  lecture  were  ordinarily  delivervd 

Uf^ihlicioandal. 


VIENNA  EXHIBmOH, 

Th<s  report  following  those  treated  of  in  the  last  notice 
of  thia  subject  is  that  of  Mr.  A.  U.  Moua^oy^  It  za 
divided  into  two  part«r  of  which  the  firiit  relates  to  imall 
warea  and  fancy  goods,  while  the  second  is  devoted  to 
some  remarks  on  the  induatry  and  tmde  of  Austria- 
Oungary  since  1 86a,  and  on  the  probable  effect  of  the 
Vienna  Exhibition  on  the  material  developmotit  of  the 
empire.  The  first  part  of  the  report  does  not  call  for 
any  extended  notice.  In  the  second  &lr-  Moumcy  points  \ 
out  th<i  eauaos  which  accounted  for  the  number  of  visitors  ^ 
being  Ima  than  was  at  first  ex pocted^  and  fortbti  flnsncial 
results  being  in  coudcquonce  less  satisfactory  in  propor- 
tion than  thosu  of  previous  {exhibitions.  In  London  and 
Paris,  as  was  natural,  the  chief  auppurt  to  the  CXhihilionA 
came  from  English  and  French  visitors.  Vienna*  how* 
ever,  ns  the  scarcely  yet  acknowledged  capital  of  an  eni'* 
pire  compi>sed  of  many  different  nationalitiea,  oObM 
hardly  rely  on  the  same  sort  of  support^  and  variooi  , 
causes  acted  to  diminish  the  hoped-for  influx  of  ferelgnert.  J 
The  projectors,  therefore,  of  tne  exhibition,  fotind  they 
had  to  look  to  the  future  iidvantiig^s  of  the  empire  rathe? 
than  to  any  immediate  fluaneiiil  gains,  for  its  good  re- 
sults. 

Previous  to  ISal,  the  Austrian  ^rlff  was  one  of  tho 
moat  exclusive  in  Europe.  A  less  prohibitive  policy  wt 
then  adopted,  and  soon  resulted  in  a  lower  scale  heiz]_ 
introduced  in  IH-H.  The  increase  in  trade  and  manu* 
facturcfl  in  the  following  decade  was  considerable;  and  inir| 
i3G5  n  commercial  treaty  was  concluded  between  Great 
Britain  and  Austria^  under  which  still  further  reductions 
were  made.  Under  this  tariff  the  imports  have  increased 
in  value  from  £25,075,379  in  1865  to  £59,244,120  ia 
1872,  this  increase  being  principally  in  the  following 
items : — ^**  Firstly »  entire  ihbricB,  viz.,  cotton,  linen,  wool» 
silk,  leather,  iron  and  small  wares,  raib,  machinety^ 
chemical  products,  booksi  and  newspapers;  secondly, 
half  fabrics  of  iron*  tin*  wool  and  leather,  dyes,  gums, 
precious  ston^  chemical  products,  and  meal ;  and, 
thirdly,  raw  produce,  vis.,  cattle  hidest  bristles,  tallow^ 
wood,  coal,  ntw  iron  aod  other  metals,  silk,  riee,  copper, 
and  cocoa/* 

Similarly,  the  imports  inrreasod  from  £34,06 S,  134  J 
186d  to  £33,21  S,12U  in  lS7i,  the  increase  being  cbielj 
due  to  large  exportn  of  the  articles  above-mentioned  ai 
being  imported  in  Isrge  quantitiea.  A  correaponding 
increase  is  vistbU  in  other  sources  of  revenue  and  msnn* 
fact  u  res.  The  amount  of  beetroot  sugar  rose  from  1861 
tol872to  *2i  million  centnera  from  17  million*  Moro 
than  enough  for  home  consumption  is  now  mtinufacturod^ 
a  considetiibie  quantity  being  bought  up  by  English 
merchants  for  eSiportation  to  the  States.  Owing  to  the 
want  of  fuel  in  many  districts,  for  the  manufjucture  of 
iron,  much  is  still  imported.  In  18(j2  thftre  were  iO- 
il^ix-spinning  factories,  with  150,500  spindles.  There! 
are  now  62,  with  370,790  spindles.  The  glass  manu- 
factures has  largely  wxpandt^d.  NotwithstJinding  the 
loss  of  I^ombardy,  whence  most  of  the  raw  silk  was  ob- 
tained, the  silk  manufacture  ia  in  a  flourishing  state.^ 
On  the  whole,  Mr.  Mounijey  considers  that  Austrian 
manufactures  are  well  able  to  hold  their  own  against 
foreigners,  and  that  in  consequence  many  of  the  duties 
now  levied  might  advantageously  be  reduced  in  favour  of 
oonsumere. 

Although  n,ot  remarkable  for  inventive  powers,  the 
native  vigour  and  versatility  of  Anstrians  is  luch,  in  th@ 
opinion  of  the  reporter,  that  the  examples  offered  by  tho 
Exhibition  are  certain  to  be  rapidly  taken  up  and  imi- 
tated, and  that  it  will  be  thus  of  genuine  service  to  the 
industries  of  the  country,  liecenl  advance  hav^o  shown 
what  the  nation  can  do,  and  it  appears  reasonably;  to  an* 
ticjpate  that  the  Eithibition  will  have  given  a  frcah  start 
to  its  energies. 

The  last  portion  of  the  repcrt  is  devoted  specially  to 
Hungary,    Uer^  the  sam«  rapid  advaiice  h  cot  tn  he 
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noted  00  in  the  otker  parts  of  the  Empire.  The  enddfifi 
iJteratJon  of  GDVfjTnm«Dl  in  18&7  produted  an  enthilst- 
«jStic  deftire  for  the  proper  developitient  of  the  r€«Diircefl 
4it  the  ooimtzj.  Uafortunfitelyi  th&  eObrts  m^de  ia  thie 
direction  were  nol  alwavfi  wl4i  directed  ^  or  rather  they 
wi£r0  in  excesa  of  the  letil  capELbilitiea  of  the  coimtry*  Rail- 
zOAdA  ware  made  before  the  country  whb  properly  supplied 
with  re&da ;  tmmenie  Bums  were  expended  on  large  and 
costly  public  works ;  in  **  fine,  the  treasury  waft  exhausted 
in  altompting  to  give  Himpary  the  flppenrftnee  of  civili- 
sation before  th«  foundftUons  were  laid/'  Tbe  great 
beds  of  iron  ore  which  will  form  the  future  wealth  of 
Hungaj-y  are  not  yet  available  for  want  of  pr^jper  means 
of  comBiimication.  So  aoon  aa  thej  can  be  properly 
i  ^rorked,  Hungary  would  be  able,  Mr.  Meunsey  a&yHj  not 
•<»nly  to  Bupply  her  home  requirt^menta,  but  to  export 
\^}AXgQly  to  Turkey,  where  a  market  would  be  provided, 
owing  to  the  growing  civilisati<3ii  of  that  countryi  and 
the  conatiquent  demand  for  iron  for  the  conatruLtion  of 
railway  ft,  briJgea,  &c.  At  present  Hungary  ifi  entirely 
MH  agricultural  cgiintry.  Such  manufactures  tis  ure 
carried  on  are  of  the  most  primitiTe  character.  Spinning 
«nd  weaving  aro  done  by  hand  as  household  induatrit-u. 
Hetnpf  flax,  und  wool  are  pToduced  in  lajge  qu±Lntitiea» 
but  arc  nearly  aU  exported. 

{To  6*  conimtitd,) 


aoOKEUY  son  THE  POOE. 

The  Kattonnl  Training  School  of  Cookery  m  cngnged 

in  ooUeoting  information  on  the  subject  of  oookefy  for  the 

poor*    The  committee  feel  that  any  reforms,  to  pr^tent 

I  waste  and  encourage  better  cookingf  must  have  dae  re- 

t,cv^  to  the  custom H  wbich  already  exists  and  the  in- 

Mtnidaotion  of  these   improvements  mutt   therefore  be 

jfi^uaL     Accordingly  preciie  evidence  of  the  present 

^^3r>tein  ia  being  coUected.    The  following   accoi^nt  of 

what  goes  on  in  a  ceurt  at  the  Weftt  of  Liondon  bae 

been  famished  to  the  committee  by  the  Hon*  Augusta 

Barrington:    and  it    is    published   with  the   vi<2w  of 

«licitii]g  similar  information  from  other  parte  of  London 

'and  from  the  country  at  large  t — 


CooKisfQ  ta  B- 


CouaT* 


Nearly  all  the  people  I  qnestioned  eat  meat  once  n 
43ay,  when  in  work,  but  tbe  *^  father*'  is  served  flrat,  and 
tho  wife  and  children  often  got  only  a  few  ficrapa,  which 
they  eko  out  with  bread  nnd  tea.  They  are  very 
^fltidious  about  their  meat,  ac^ldom  buying  trip&^  pigs- 
naeat,  feett  or  tails.  They  e^ay  odds  and  end  a  are  nearly 
4k6  dear,  and  ni^it  so  satifl^ing.  They  all  object  to  rich 
or  greasy  food^  and  those  who  read  the  printed  r<x^ipes 
iiaid  such  a  dish  would  make  them  ilL  Thtiy  boy  what 
«re  called  "  pieces'*  from  the  best  butcher  in  the  neigh- 
ttourbood,  and  on  grand  occasions  get  a  breast  of  mutton^ 
whieh  they  boil  with  turnips,  or  roast  with  sage  and 
anions.  Their  meat  costs  Irom  7jd.  to  H^d.  per  lb. 
They  seldom  bak^.^  it^  as  scarcely  any  have  ovens  in  th(.'ir 
rooms,  and  bukere  charge  Id.  for  cakes,  and  l|d.  for 
dinners  on  week  days,  2d.  and  2Jd.  on  Sundays*  They 
roa^t  by  hiinging  the  meat  to  a  pin  or  skewer.  If  hung 
on  a  worbtcd  line,  they  say  it  forms  a  self-acting  japk» 

Tht»  modt  univerf^ally  popular  dish  is  what  they  call 
mn  Irish  atcw,  to  which  they  add  any  vegetables  they 
<iftn  get  €xcL:pt  potatoes;  thcao  they  al wave  botl  or  fry. 
With  aalt  meat  Or  bacon  they  only  boil  eabbsgea.  They 
&re  rather  shy  of  buying  dripping  &om  Hhopa,  but  are 
very  p:irtial  to  all  they  c«n  ma^e,  or  buy  from  cooks. 
They  make  brrith  very  ofben«  but  have  no  idea  of  a  po£ 
«i«/efi,  and  rather  sooSed  at  the  notion  of  adding  rice, 
boneSi,  or  pieces  of  bread  to  their  soup,  t^everal  people 
told  me  their  cbDdren  would  not  touoh  atsws  or  hashes^ 
but  ate  dry  bread  in  priiference.  Aa  a  rnla,  they  care 
very  littlt*  for  «weet  dishes,  and  nao  very  little  rie©.  Xone 
hakQ  bread  at  home.  When  they  do  have  a  pudding, 
there  is  very  little  variety.    Bice  bailed  with  milk,  £uet 


dumpling  with  or  without  c^uranta,  m4  |f«i*y)  »  * 
dumpling    are    the    usual    dishtsi.      tSm   to" 
seldom   used,   bnt  many  of   tlie  cMUttta  likB 
syrup  with  br^d.      Where  the  mother  ol  tJ»  t 
does  not  go  out  to  work,  the  staple  dishei  aw  I 
atew,   and  boiled  or   roast  meat.      Wh«  th«  n 
goes  out,  there  i»  only  an  hour  in  the  otiddk  d  H 
day  to  cook  and  eat  the  dinner.     Than  tin  P*^j 
bGcon  is   friftd  with  ▼©getftblea-      This  m  w»^««i 
admitted  to  be  extravagant,  aa  well  as  the  le«(ti 
form  of  cook^y,  hut  it  ia  modi  the  qulekeit,  i 
fuel    The  moat  comfrartoble  home  I  know  iaci 
the  woman  waa  a  cook.      The  huaband  i*  a  i      ^ 
in  regular  work,  and  he  givee  h«r  £1  a  week  to  J 
rent  and  keep  the  house.     They  have  ^hMNiai 
every  day,  and  always  meat  and  a  puddiogl 
This  man  cjmnot  eat  onions,  muatard,  pepp«P* ' 
the  wife  ha*  to  aeaaon  everything  with  ^elmj  i 
Celery  is    very  largely   used    by  alL^    ^he  i 
coQsiderably    the    two     printed     Tecipaa    I  i 
her,  ajid  said  that  amount  of  tripe  would  i 
large  onions.     She  said  trtpe  was  very  weU  1*1 
family  J  but  wiUi  a  lot  of  iiildren  it  would  fi«i| 
took  so  much  milk*     She  evidently  undcwtooij* 
soup  with  Bcraps,  snd  dishing  up  all  sort*  oT  C 
ends,  and  she  bake*  rice  puddings  and  plain  < 
cakes  in  a  Dutch  oven,  but  rieij  calces  ahc  fcnia  J 
haker*a.    She  makes  roly-poly  with  jam,  btii  " 
pudding  she  makes  in  a  baain,  like  apple 
only  alternate  layers  of  paste  and  treade* 
ably  tidy  aingle  womnn  told  me  she  aimoat  ali 
large  plum  pudding  on  Sunday »  and  it  latted  J 
all  the  week  J  fried  in  slices.     Thoae  who  aw  i 
by  the  wife's  work  to  live  on  fritd  f^od  nil  Ihi  i 
fond  of  a  sort  of  bodge- podge  sou|^  on  Sundays  1 
seem  to  have  little  idea  of  improving  it  with  noe  al 

They  have  not  many  kitchen  ntenalla.     Veryfei 
more  than  one  room  for  all  purpoeea.    One  oriwj 
pota,  a  blaL'k  kettle  and  a  frying  pfiin  form  the  x 

Only  one  showed  me  the  Dutch  oven,  and  i 
others  spoke  as  if  they  knew  of  aach  a  thing, 
of  those  woman  go  out  "  charing"  in  large  hod 
they  might  pick  up  many  hints. 

They  bum  about  {  of  a  cwt.  of  coalipir| 
they  let  the  fire  out^  they  reckon  1 2  or  1*  Ibi.  i 
the  dinner. 

My  impression  of  the  instnietionfl  and  i 
at  tho  School  of  Cookery  is  that  they  af*  i 
the  capabilities  as  well  as  the  requireradrti  i^j 
for  whom  they  are  eapecialJy  intended,     B*r 
mother  knew  how  to  make  jeiiies,  ahe  would  ' 
of  the  necesaaiy  appliASoea  m  her  tingle  fwr 
with  children,  and  her  oca  Biiuoep«n.    The  i 
thing  would  he  to  teach  them  to  make  iiv 
soup,  like  what  is  made  b}-^  the  poor  ift  fti 
more  bread  and  rice^  and  frying  ihe  vc^geial 
hand  to  brin  g  out  their  flavour,    Thoac  p^supla^ 
broth,  and  in  is  very  poor  stuff.     I  fb«ifll  ' 
they  ase  a  good  many  egga,  whatt  thei*  «W  1 
but  they  only  boil  them.     So  matiy  excetiiflltf 
be  made  with  oggs^  with  the  most  limited  l" 
cumne,  that  I  think  they  would  tvitdiJy  avadl 
of  any  simple  rocipea  that  might  be  tumiaha^  , 


An  improvcTQont  in  window  fastaift 
brought  forward  by  Mr.  Hopkloion.    ll  c      "^ 

I  lion  on  the  ^ef  t  aide  of  the  arm  whan  th«  i 
by  which  the  action  of  *  burglar' •  knif#  la  i 

I  open  tbo  window  ii  preveuled^  lJ)»  guard  or  j  ~  ^ 

I  wedging  the  knife, 

I      The  number  of  coUietie*    Ripened  a 
kingdom  in  1B72  was  3,001,  whilai  in  1S7I 
creaaed  to  3,527  I  2A2  hava  b«aa  nrficacd  m  UML 

1      In  the  report  of  the  last  Cbemi«i^  M« 
name  of  GritHih  was  inserted  by  efror  lb  f  *'" 
Hugfao^ 
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COEEESFOHBEHGE. 


MEECANTILE  MAEINE. 

„*jt  (^bferr&tiQi^  which  were  made  to  m© 

[  ^  close  of  the  meeting  ftt  the  Society 

fciiMiiifft  T  ft^^t-  I  did  not  at^te  my  pr^- 
•Jl  H^iiiJ  to  the  Mtrength  of  iron  ahips  quite 
[  aigr*  Qmnibro*  put  it  thtu,  that  if  an  iran 
■  Iw^^  ihould  be  tes.  or  eleven  timed  hex 
»  OdmAnicted  strong'  miouj^li  to  1j€  p&rfectlj 
iCMi  or  avea  in  a  fore-nml-Aft  aea  {of 
on  **),  the  estrft  weight  of  iron 

^_ Ml  would  fo  much  augment  beF 

__  .-_      (agr  «'(th  engineSj   co^k,   and    aU 

I  la},  mi  Immn  m  mutJi  ber  vAtgo  or  weigM- 

ty,  Knd  ^erefor©  ber  frfeight-eamiof 

.'would  aot  piiy,     Firnt  coat  would  he 

1;  Gai^ro-ooirying  power  would  he  muoh 

lam,  &c.,  M;  S,  ^.  D  J  IN  ALU 


[iR^ty^ 


of  what    I   aai-i,   the  numhet 

HH  V««oU  (ai  given  in  iJ«pt4ia  Bedford 

^ould    have    been    printed    aa    2*500, 

'l!Y»  marioo  diBasten  also  mentioned  by 

r  of  1872,  not  1862,     In  aUudinff  to  th^ 

>  EM,^.  A^covri  on  the  **  t'earl  Bock,"  I 

rth«  «At/^  hut  A  teputation  was  lo^t. 


itfarf^ 


k  ff^  miaapprehcm^on  appears    to  prevail 
-  '^-  owntvn  pfeaenl  that  Captaim  Pirn  ba^  i 
■■  — *"^  ^Htanaliftftd  onilanj^ht  on  th^ir  claaa  | 
Lvhcv^  nathin^  of  the  kind  waa  in  con-  I 
I  ahip -owners,  aa  a  cla&a,  have  main- 
^j-Tp..„.,iit  Aod  worthy  position  in  the  j^enoral 
itf  modem  inbBlli^tQnoe,  bat  theyuo  not  a  com* 
^  Minlj,  oAj  more  than  any  other  iection  of 
htunanJty,  and  if  there  aro  exceptions 
,p«y  are  no  worsr::  than  their  neiijhbonTH, 

/it  wotdd  be  somewhat  an'ogant  to  say 

.  jiaoh  Letter  and  not  aa  other  men.  It  is  to 
^c^rflptrrjna  that  in  any  caw  logi^lativo  Lnter- 
for  the  nUe  is  generally  a  Law  ttnto 
.  .J  11  known  that  when  the  exception  a 
1  inipnnit>%  evi«n  the  rule  le  apt  to  I»ae 
1  khtp-uw'nera  hATO  no  right  to  claim  a 
i  in  thiii  resp«ct  than  other  claaaea 
1^  pfatent  diaciisaion  they  have  shown  nn 
itT,  and  by  sweeping  denial^^  introducod 
_*  UBttM,  hav«  endeavoured  to  white -wash 
Tiff  after  aU  that  hns  been  saiJ,  tbe 
'  mcTcantilo  marine  are  in  one  prominent 
nporUnt  particulir  not  so  well  off  as 
L'Wiorkiiisa  enj^aged  apon  our  nation  ril 
Li  the  great  majority  of  our  ships, 
wm9  wfrrtliliy  in  those  eng'a^ed  on  flLstant 
l^fttj  Bte  for  ppatfitctdd  poriods  sepajuted  fri^m 
|tt9  attd  skill,  and  in  this  respect  they  are  worse 
tfl  QcmTictwl  felona  nndecgoin^  their  sentenco 
\  Cfim*.  Nor  is  thia  di^dvaaisga  likely  to 
iui  thjdr  bebilf,  for  thjsro  is  no  likelihood 
i  oUitr  than  passenger  ships,  whore  the  com- 
mm  do««  not  exceed  a  do7;en  or  so,  will  ever 
wiUi  the  expense  of  a  competent  surgeon. 
,  iKotild  the  men  be  allowed  to  en  tor  on  such 
ta  a  state  of  iU-health,  to  begin  with  P 
■l«ei  Ib^  ar«  alao  woia^  off  than  any  other 
i—iiMs  whatever*  They  are  for  long  periods 
tnan  society,  and  ih^h  pent^np  paMions  ara 


therefore  more  liable  to  break  out  on  periodical  oppor- 
tnnities,  and  hence  their  morality  on  shure  is  weiikecj 
and  their  vices  in  a  general  itate  of  excitement  and 
temporary  excess.  Without  prejudice  to  all  virtuon* 
exceptions  this  Ib  the  rule.  To  the  waste  of  their  money 
by  which  it  is  accompanied,  add  this  impecnniositj  which 
follows  it ;  and  Mr,  Norwood's  admission,  tliat  for  two 
monthf  ■  advance  of  pay  Jack  would  not  he  very  par- 
ticular about  the  seaworthiness  of  his  shipt  has  a  r»- 
markahle  sigiiifi(?anoe»  and  I  venture  to  tb:nk  m  vary 
strong  point  of  Captain  Bedford  Km'a  piiper  is  therebr 
only  too  fully  mnde  out.  Another  disadvtintage  affect- 
ing the  sailor^B  condition  is  that  trades  unionism  in  hi» 
caae  is  irapractieahle.  I  do  not  say  that  tildes  nntomsm. 
is  deiimblc,  hut  dosirabla  or  not,  whatever  protection  it 
eiirefl  to  other  workmen,  is  not  available  to  seamen.  They 
darij  not  comhioe  on  ship-hoard,  for  that  would  b& 
mntinv,  and  they  ai^  st^parated  for  such  long  periods^ 
and  landed  at  ao  many  different  times  and  porta,  that 
no  considerable  number  of  them,  sufficient  to  pve  im- 
portance to  a  trfldea  union,  can  rely  on  bemg  long 
^ougb  on  ihore  together  at  any  oneplflje,  or  mee^ng 
reirnkrly  even  at  intervals  of  y ear^.  To  the  sailor  tbero* 
fore  an  amount  of  protection  is  requnred  from  the  fetat& 
which  IS  not  due  or  called  for  in  the  same  degceo  on 
behalf  of  any  other  national  industry.  These  are  fact* 
which  no  Bophistry  can  displace,  nor  any  mere  educa^ 
tionof  the  seaman  remedy,  and  Captain  Bedford  iim 
waafuUy  entitled  to  proceed  upon  th^m  as  on  a  foregone 

conclusion.                          ^    .                    ir    v      ^  .m. 
Then  hb  to  ships  and  their  insnrance.    Mr,  Youngi  i » 
an  underwriter,  was  somewhat  unnet^easarily  anxiooa  to 
repudiate  the  idea  that  the  underwriters  allowed  moij^ 
to  he  made  by  the  over-insuring  of  ships,  though  hi* 
statement  that  the  underwriters  wore  too  eharp  not  to 
see  through  such  attempts  was  not  quite  freed  from  aom^ 
tbinif  like  an  admission  that  they  had  occasional  oppor- 
tunities for  exercising  all  their  discriminatmn.     But  it 
is  not  necessary  to  go  (nU>  this,  for  it  is  not  necessary  to 
mako  out  easel  of  over-insurance  to  prove  that  injsurance 
nrodnfies  indifference  to  the  vessel's  fate  on  the  part  ot 
'  the  owner  ;  perfectly  fair  and  Intimate  insurance  man 
produce  thisl^eeling.     Thus,  if  a  ves;5el  be  truly  worth 
'  £G0  OOO    and  be   insured    for    £59,000,  or  a  thousand 
I  Twanda  lefls  than  ber  actual  valne,  the  owuc^r  a  anxietv  is 
Sot  anxiety  for  the  aafcty  of  £00,000,  or  of  a  veasol  of 
that  VAlo^  but  only  an  anxiety  for  a  thousand  p0Un<hi 
risked  and  uncovered  by  insurance  on  auoh  a  vessel* 
Even  if  the  vessel  reaches  home,  he  may  h>ivo  Ui  Uy  out 
a  thousand  pounds  in  repairing  the  wear  and  tear  ot  the 
vovaffo,  andhe  cannot  lose  more  if  she  goes  to  the  bottom. 
If  m^hinorj' should  break  down  the  owner  has  to  put  up 
with  his  calamity.    If  a  railway  tram  should  be  smashed 
np,  the  company  cannot  fall  hack  on  Lloyd^s  to  repUo* 
i^  rninod  rolling  stock.     Happy  it  is  if  a  do  not  have  i^ 
dozen  suits  for  componaatJon  ftom  injured  pasaengert  to 
attend  to,  in  addition  to  the  disaster.     Yet  railway  oom-^ 
panics  ^ire  loudly  blam^l  for  ^*ll"^^ /'^'^^ff^'^J^^^.  *^ 
hutUFin  life,  and  soem  fully  to  realise  that  ^dca  of  mUn- 
nihility  given  by  Lord  Thurloe,  of  a  corporaUon  withottt 
a  body  to  be  kicktd  Or  a  f  oul  to  bo  d d. 


body  to  oe  kickcu  ur  a  cuuLi  yy  l.^  ^         — 
Xorhas  a  mining  proprietor  any  such  advantage  »om 
insur:ince  as  the  ship-owner  when  detriment  comes  to 
his  door.     Ho  hal  the  whole  kss  to  comfort  him.  and 
nothing  but  the  loss.      Yet  owners  ot   mmos  alao  ai« 
bUmod  for  b?ing  indifferent  to  veutilatioa  and       . 
aiona.     If  carelessness  be  bred  where  whole  fortunes  j 
at  etaiketo  stimulate  attention,  bow  mu^h  more  hkolf 
is  it  to  doze  in  its  nightcap  where  the  himird  iJi  ahso- I 
lutely  nil.     Ship-owners  have  at  all  timts,  and  by  pw-1 
fectly  legitimate  and  honest  inaurEmco,  the  power  tO 
minimise  their  loss.  and.  as  rule,  they  avail  themselj 
of  it      Cut,  After  aU,  bow  far  does  the  vigilance  of  * 
onderwritor  go  ?     Are  ships  only  insured  for  the  SiD 
voya^;^^^^  for  both'vo^es?     ^hat  guar^J^ 

haa  the  public  from  the   unde^ewnters  attention  that, 
when  the  veisel  pnte  to  sea  on  her  return  voyago,  she  mi 
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ihan  whoUj  nnimiired  and  seawOTtbf  f  Ia  the  iafety  of 
the  one  vojago  leaa  important  t)i&ii  tliD  otber  ?  Whnt 
s^nrlt^j  moreovorT  has  anjone  that  the  ship  is  at  all 
timca  properly  uxaxmed  bj  compBtent  handj  ?  It  19  not 
ueoeasary  to  impute  bad  motives  to  our  Bbip-owners ; 
but  whj  all  tlua  exoesslve  sensibility,  of  which  Mr. 
Duncan  wcui  eo  nerrous  an  exponent,  if  there  be  really 
po  Bore  to  cotot?  There  ia  abiolutfilf  no  oommcrciiilly* 
mTesied  capital  whateT*?r,  which  ib  managed  at  so  tnuiih 
liilc  to  othem^  and  so  little  risk  to  it«  ownera,  as  thnt 
in  vested  in  shippinj^  property!  That  ia  a  fact  utterly 
beyond  diflputo,  and  there,  aiso^  Captain  Bedford  Pira 
waa  entitled  to  proceed  as  on  a  foregone  condiiBion* 

Into  the  vexed  question  of  couBtniction  I  have  no  wish 
to  enter.  That  qneation  will  not  he  settled  for  the  nert 
thousand  years,  unlesa  the  ideas  of  man  kind  are  to  reach 
an  unexpected  etage  of  fiuahty,  where  further  thought 
will  be  impossible.  Without  §oing  into  that  int<!rminable 
flubjectj  however,  I  may  be  permitted  to  remark  that 
<iertain  iirat  principles  have  been  long:  since  lost  fiif^ht 
of  jLnd  discarded  from  modem  ahipbui^ding-.  ThuSj  when 
man  first  trusted  himself  voluntarily  at  more  than  swim- 
ming distance  from  fihore,  he  must  have  done  so  on 
flom^tbing  which  he  made  sure  would  float  under  all 
eircnmstRnoeSt  even  if  it  incurred  the  yery  ordinary 
contLngency  of  getttng  filled  with  water.  Whenever 
commereial  entcrpriee  put  as  much  of  any  material  inaide 
of  a  vessel  as,  in  addition  to  its  fill  of  water,  would 
inovitahly  send  it  to  the  bottom,  that  primary  element 
of  hyman  safety  was  abandoned.  "Wnen  modem  in- 
genuity brought  iron  to  the  task  of  construction^  the 
buoyancy  of  the  veasel  ceased  to  have  any  dependence  on 
the  material  employed,  and  became  solely  a  question  of 
nMchanical  arrangement.  Yet  the  question  of  human 
safety  ii  aa  imporl^nt  aa  ever— nay  more  important  from 
the  ever^tncraasing  numbers  of  huuiau  heinp«  now  home 
upon  the  ocean  highways.  Can  modern  ingenuity  do 
nothing  with  iia  new  roateriala  to  restore  lie  original 
principle  of  floating  power  under  all  circumstancea,  and 
so  savtf  both  the  vessel  and  her  crewP  We  are  a  very  far 
way  off  that  at  present,  and  the  public  haa  been  shocked 
by  the  magoitude  of  reeent  maritime  diaaflter*  which  one 
gentlemen  has  vainly  endeavoured  to  diswlpnte  by  apt^iad- 
ingitover  an  average  of  yi^ars,  andmergin;*  it  in  a  general 
comparison^  If  the  existing  tonnagu  laws  be  in  the  way, 
as  it  certatflljr  would  be  of  devoting  a  portion  of  lie 
apace  to  restoring  a  floating  power  under  all  conditions, 
is  it  not  desirable  it  should  be  altered,  or,  even,  if  that 
be  neeessary,  abolished  altogether  aa  a  source  of  revenue? 
It  would  not  be  difficult  to  do  that  without  injury  to  the 
excht!quer.  At  all  events  it  ia  purely  dedrable  to  do 
everything  possible  for  improving  the  safety  and 
stability  of  our  ships,  and  the  well-bi^ing  and  efficiency 
of  their  crews  ;  and  a  transpurnnt  fallacy  to  argue  that 
we  have  already  reached  finality  or  perfection,  Unless 
ghip-ownera  will  go  in  heartily  for  improvement,  and 
welcome  it  in  every  way,  they  will  inrur  morally  before 
the  whole  ptiblio  the  very  responsibility  and  turpitade 
they  seem  so  aniiaus  judicially  to  avoid.  Lord  Camp- 
hell's  Act  appears  like  most  statutes  to  have  had  a  coach 
and  six  run  through  it,  and  it  would  be  more  correct 
therefore  to  speak  of  the  objects  aimed  at  by  Lord 
CampbeU's  Act  in  referring  to  that  statute.  But  io  no 
case  would  the  Legislature  inflict  penalties  for  errors  of 
judgment,  aa  Mr,  Duncao  aeeni»  to  fear,  but  only  for 
culpability;  and  what  right  have  ship-owners  to 
impunity  from  that  which  hangs  over  every  other  man' a 
head  even  at  <^emmcJn  law  ? 

With  the  view  of  bringinj?  the  hufliness  of  the  meeting 
and  ita  farther  diecnssjon  to  a  definite  issue,  I  would 
conclude  by  suggesting  that  Captain  Pim's  propositions, 
or  such  of  them  as  he  still  wishes  to  press,  should  be  put 
as  a  seriPB  of  resolutions,  to  each  of  which  after  it  is  pro^ 
posed  and  seconded,  any  gentleman  may  move  an  amend- 
ment, and  that  the  diBcusaion  should  be  confined  to  the 
motion  and  amendment  strictly,  Captain  Pirn  bcsing 
ftTlowed  his  reply  on  the  whole  discasaioa  before  hie 


propositions  are  pnt»  or  briefly  ia  propoaingfl 
if  be  ahaU  so  prefer.— I  am,  ^c.,        tF^MM  A.  I 
13,  Great  MAfllMjromfjh-strMt,  W* 
February  ^Ui,  ItTS, 


THE   QUESTION   OF   APPLYING  THE  EOl 
CHAKACTER  TO  THE  LANGUAGES  OF  LNI 

^^R.«>It  is  a  good  thing  that  this  subjoct— «  i 
far  too  large  to  he  decided  in  one  of  the  Indiia] 
fercnoes— is  atill  being  treated  of  in  your  Jot 
trufit  you  will  allow  ma  to  attocapt  an  answer  to  1 
Dr.  lieitner's  strictures  on  tho  ficheroe  whieh  I  ' 
honour  of  advocating  bafore  the  8od«itj,    I  will  C 
some  of  the  numbered  paragraph!  in  Df.  Xjeitnef^il 
and  discuss  the  subject  dt  ^h. 

Dr,    Leitner  writes   flection    1),   "That 
more  sounds  in  the  Indian  alphabets  than  can  1 
dered  by  the  Roman  character."     I  showed  in  1 
that  the  sounds  of  both  the  Semitic  and  Aryan  f 
of  Indian  languages  (which  I  spoke  of  as  thia  / 
the  Hindi)  eauld  be  expressed  by  the  Roman  al|| 
with  the  addition  nf  an  accent  for  the  long  vowel  i 
and    a  diacritical    mark  to   be  attached  to  a  < 
number  of  consonantal  not  more  than  nine  at  1 
to  distinguish  differing  but  allied  ^unds.    It  1 
not  enough  for  Dr*  Leitner  to  mako  the  stateror 
quoted;  he  should  give  some  opinion  for  his  <^ 
no  should  estimate  the  disadvantages  that  ^' 
in  the  use  of  the  diacritical  marks  pp  ^ 
marks  are  but  an  accenting  of  the  yowels,  ^ 
simple  as  the  modification  of  vowels  in  Gc 
underscoring  of  a  few  consonants,  which  is  dii| 
simpler  than  the  addition  of  letters  (in  som^i  i 
all  allied  in  form)t  by  which  the  Oriental  tdph 
press  these  closely -related  sounds.     Dr.  Leitosr  I 
alao  explain  bow  it  is  that  the  Iltndostani  lant 
taining  both  the  elements  spoken   of)  can  hf 
read  from  the  Roman -printed  books  which  Sari 
Trevelyan  showed  at  the  conference. 

In  Section  2  it  is  WTitten,  **  There  is  no  ch*ft«  I 
Homan  characters  being  accepted  by  the  1 
who  revere  the  Petso- Arabic  and  the  Sanskrit  t 
tera/'     *     .     *     .     Dr.   Leitner   here    fails  to 
whole  truth,  which  is  that  those  of  the  natives  ( 
who  revere  Sansl^jt  do  not  revere  PerBrj-Arahi^t 
those  who  revere  Arabic  look  with  contempt  oti  nm  1 
have  nothing  to  do   with  the  Sanskrit  chr^' 
great  number  of  tho  former  class — Hindus—' 
Perso-Arabic  without  revering  it,  simply  beran"*'', 
its  use  by  the  Mohammedan  govemmt:^ntfl  of  M 
timcflj  it  was  an  advantage  to  the   Hindus  to  kfiOffl 
In  north-western  India  we  have  continued  to  thi»  Patf 
Arabic  character  the  position  which  it  only  deserridl 
hold  while  it  was  the  writing  of  the  rolera,  and  ia  ^^ 
BO  we  can  hardly  be  said  to  bo  treating  imp 
Ilindus  and  Mohammedans.     Happily  thsro  k  nol 
gioos  feeling  against  the  Roman ;  henf^e  BPlf-intoieil' 
be  fr«i  to  act  on  natives  of  both  faiths  to  uift  ' 
follow  what,  if  it  were  followed  by  all,  would  1 
much  advantage  to  all. 

*'  Roman isation,  could  it  ever  be  success ftt I,  woaw 
death  of  the  Ternaculara^&c."  (see  Dr»  I^itOHrif 
5,  T,  and  8).    On  this  part  of  the  subject  someT 
thrown  by  our  considering  what  changes  art  J 
on  in  the  spoken  languages  of  India.    ThcsoJ 
to  be  two.     First,  a  tendency  for  some  of  A»J 
{as  Panjabi)  to  merge  into  Hindostani ; 
cess  of  acquisition  of  English  words,  as  Eur 
and  things  are  freahly  made  known  to  the  | 
must  have  names  to  e»ll  them  by,    Thiijso  chaoi 
necessary  growth  brought  on  by  circumstanWi*  f 
cuTnftancea  of  our  rule ;  we  cannot  hinder  Iheffi,  1 
rrjay  accelerate,  and  possibly  direct  Ihem*    L**  ' 
what  effect  Romanising  would  have  nponthni'^ 

If  Roman  were  first  adopted  for  HindostaaiaaljJ 
I  beUeve,  the  spread  of  Hindostani  woulj  hi  ^ 
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liblMlter, 


^  Imgoaeii  utmld,  by  b^mg  written  in  the  earns 
luids  till  Boglifli,  which  ia  the  tdtici^tioQ&l  goal  of 
f  w^jm  ht^*\  S^tm  u&  jkdTmntAgo  ov&T  th^  veriia.ciiliijn 
Ml  nitet  ia  Hia  oM  i^r*  Bat  if  Homan  wet-e  adopted 
^jMiftiMly  for  aH  tiis  ■poketi  Uixguagee— ihiit  ia,  if 
fete  ^v«»  iiudd  in  this  direction  in  oquiJ  proportions 
1 1^  peni*ciilAra,  theo  I  do  not  see  that  the  b&knoe 
■JeJiltered- 

[iKOQd  pioeeM  now  goin^  on,  tho  acquisition  of 
iwotda,  wouM  tmdouhtedlt  be  ranch  aff&cted  hy 
rioductifm  of  the  Boman  alphabet,  but  I  hope  to 
t^  amfince  Dr.  Lsitner  that  it  would  bo  effected 
to.   The  rough  polyptj-like  awnllowiiig  would 
g^  to  »  h«*.ithy  aaflinulation.     Now-a-daj-u  an 
B  woid  19  caught  up  by  the  matiri^  and  eoon  made 
I  of;  neither  tke  tpcUin^?  nor  the  pronunciation  is 
•*!,     Now,  it   wonli  Ins  impoaaible  undor  any 
to  k«)p  both,  skiing  that  in  m  many  English 
I  is  to  little  conne<3tioa  botweea  the  two  ;  but 
jiuyi  alphabet  the  nattvea  would  bo  able  to 
'  ODo  or  the  other^  aa  tbty  might  choose.  This 
' '  iMMiDL^bing ;  i%  would  help  to  acourQcy  ; 
B  y^  Tonincnlata,  and  not«  as  Dr.  Leitner 
i^   death    to  them.      The  "  rich  inciigenous 
Nv^**  at  Dr*  I^itnfT  caUs  them  (in  trath  thoy  ore 
r«iat«dinf ly  compliDated  or  axceedingly  imperfect), 
^  lipTM^nt  o^ir  words,  while  Roman  can  repreaont 
( SiS^ril,  and  Axabic  words,  and  bo  oan  aervo 
'  '    \msr  to  amalgamate  these  with  the  ver- 
rapuH  tliey  m9  to  enjieh. 
■v"  11  it  Mkj  part  of  the  plan,  nor  can  it  be  iho«m 
^m  woulii  oome  from  It  a  tendency  to  eliminate 
rttii  SttDskiit  worda  &om  tho  vemacul^'    Dr^ 
f»nfi%tA  ahont  the  n^flfulta  that  woold  ariBe  from 
m  are  ffnperfluoiiB.  An  effect  that  nmy  reaDy 
gt  (bmiei  the  D&tamLiBation  of  Engluh  worda 
wtgm^  i^fiit^)  i«  the  aelection  and  adoption 
m  tmtmcnlATs  of  Arabic  or  Banakrit  wordi  accord- 
I  ib*  one  or  the  other  of  those  langaagea  may  be 
mly  tho  wordfl  most  flttod.    At  the  preaLmt 
If^atn^^danw  u^a  one  »et  of  worda  and  the 
lar,  eiM^  being,  from  its  partial  use,  in  a 
vHix^  uuiiLtelliffibId  to  the  claaa  that  adapts  the 
The  adoption  of  an  alphabet  fitted  for  the  words 
I  Ho^  gf«at  literary  langxisge^  thfit  supply  ideas 
twm  of  India^  would  enahle  the  vernaculars  to 
Wf^tm  &T3m  aU  these  sources — would   free 
L  tbe  nocseeavty  now  placad  upon  them,  by  th» 
r  el  alphabets  not  fit  for  all  kinds  of  worde^  of 
'fifW  vbcciuiaitions  to  bnt  one  of  them.-^I  am, 
FivzuEEio  Dr^w, 


0EKEEAL    HOTES. 


m 


AIB  AND  VENTII*ATION, 

■I   ^uM  be  gbd  if  yon  wouM  permit   me, 

ir  oolimiiis,  to  pnt  one  or  two  questions  to 

imft  the  author  of  the  excellent  paper  on  *'  Yen- 

]9pofi«d  in  yonr  iame  for  the  2^th  nit,,  and 

flm  rtipliea  cannot  fail  to  be  of  semce  to  those 

—  \em  who  take  an  interest  in  the  aubject. 

Qartley  toll  us  whether  tbeamount  of  change 

|h  wmlii^  noted  by  Fettenkofer^  and  gi^^en  m 

im  ttt  pBige  306  of  jour  Jottrttal^  ia  the  amount 

,  or  im  longer  period  of  time  ?  Also  wbethor, 

iir  rttfiionimt  on  p«^o  aOT,  the  amounts  are 

Miofc  M-  inmate  which  the  respective  ward^, 

oaglnto  Qonjtein  f  or  the  amount  of  cubic  air 

^  which  ought,  ia  hia  opinion,  to  pass  through 

or  ihop  ia  iomo  (pven  space  of  time  P    Lastly, 

•*«hogls  for  chSdren     mean  dormitories  or 

l«f!l«4d  a  reference  to  the  pnblioations  in  which 
't  «ftd  Dr.  Angus  Smith's  reeearoheSj  and  the 
■  ■  iHi^Jmanti  can  be  found  fully  described,  htj  will 
*^ll4*niflij  of  hia  reply,— I  am,  4e„ 

T*  ModEft  SjftTii, 


Klootro-plating  Natural  Flowori.—A  very  ingenimi* 
application  of  electro- meUHur^  has  roc^utiy  beeu  brought 
before  the  notioQ  ef  th*  Booiety,  It  con»iflU  in  the  apphcatioij 
of  a  coat  of  lU^ttr,  bj  maana  ol  flkofcro-dupositian,  on  umtunX 
IfiavM  md  flowara.  By  Ihta  niaans  very  dulifiate  .jmamenl* 
ars  produoed,  tiiKW  the  preoiae  form  and  texture  of  tba  natumi 
leaf  is  prflsarvfld  tmdcr  tha  thin  sil v«r  film .  T  he  i  peoi  *l  pn*- 
08M  by  whioh  these  rosulta  ara  attainted  is  the  inventioii  of 
Mr.  Denlou, 

A  Science  College  for  BirmlnghanL— Sir  Josiah  Mason, 
on  th»  2'^tA  uU.p  bifl  eig:htioth  birthday,  commoaood  the 
or*cti«n  of  a  Mcienco  college^  f'*f  the  gowi,  first  uf  Birming- 
hsm  and  K  iddarminstar,  aod  then  of  the  diBlrict  genflraUr- 
The  baUdiQga,  wbea  (iumploUjd,  will  occupy  a  eiio  of  rather 
more  than  one  acre,  with  a  south-oast  fronta*ce  of  lU  ft  to 
Edmuud^Btreflt,  aad  ^rtonding  through  to  Omat  CtmrlM- 
street,  with  a  fronts^  of  127  ft.  Of  this  ar«,  about  2,250 
■qaare  yaids  will  be  occupied  by  the  flr$t  portion  of  the  col- 
IPffo  now  oommenced,  Thura  will  bo  three  lar^^  leeture- 
foomH,  and  iu  conaecriem  with  each  the  n^,^cflaia^y  Jsb^rflt-iry^ 
prop^raiiou-TOom,  and  rooms  for  ooliMtiona,  &c,,  and  ptivat* 
rooma  for  prof otsors  and  assislantB.  The  whole  of  the  build- 
imrs  will  ba  of  brick,  with  stone  fnjely  uwidin  coraictB,  jainbSf 
arches,  &3.  The  style  of  the  an^hitectuni  w^ill  bo  Gotiiic  of  an 
earlv  charftctar.  In  additinn  to  the  outlay  im  the  builduy^ 
Sir^oajah  Mason  haa  already  conveyed  to  tbo  trastew— who 
are  six  in  number— property  valued  *t  about  £65|000  •« J™ 
first  portion  of  the  fl^iUege  endowm&ut,  and  it  is  underatood 
Ihatthia  will  probftblv  bo  oonsidorablyiDcreii*eda«  time  goca 
on.  Ueadiug  the  liai  of  trustees  is  th&  name  of  Mr.  W  L. 
Aitken  The  founder  declares  by  his  foundation  deed  that, 
ivs  far  as  practicable,  th&  syitem  of  instruction  ihall  indnde 
the  following  (tubjects  :  — Mftthematic*,  i^bstract  and  applied ; 
physicF  bom  iuflthGmatic4a  and  es  peri  men  tal ;  chemMtry^ 
thBorotical,  practical,  and  applied,  the  natural  aoienoe-.^ 
Bspecially  geology  and  tiiineraJogy,  wiih  their  applic»ti«m  to 
mines  and  uielailurKy;  botany  and  HooSagy,  with  epecial  re- 
f»reoee  bo  the  laws  of  haallh;  and  the  English,  FreMh,  and 
German  langnaKes;  and  may,  in  the  discretjon  ol  !he  trust^a* 
iududa  all  suoh  other  subjects  of  instruction  ■«  will  conduce 
to  a  aotmd,  ptactioal  knowledffo  of  adraitiflc  Bubieots,  exolud- 
inir  mere  iitotary  education.  The  trttftt4jeB  are  al&o  empowered 
to  eive  popular  lostmctioa  in  evening  or  othur  classes,  to  pro- 
vido  for  the  teacbiag  of  art,  to  wake  provisioii  f or  student*  or 
both  sexes,  and  to  louud  scholanibips. 

Wages  ill  France* — The  Momtear  givea  the  following 
alatiHtics  reapeetitig  the  wagea  eamEd  by  the  different  classee 
of  artisans  in  Franca.  It  states  that  the  average  daily  wages 
obtained  by  those  amployed  In  the  tiity-two  trades  i«kw- 
titled  by  the  Slate  l£  1853  wm  I'fiOf.  In  1871  the  daily 
wag^  averaged  2^51.,  or  an  inwresse  of  40  per  eent.  Work- 
men boarded  by  thsir  masters  are  paid  about  bulfjess.  but 
except  in  the  counrry  a  workman  is  seldom  bosirded  by  tiis 
empfoytr,  and  thtso  iitali sties  do  not  ripply  to  country  work- 
men. Of  all  tradCB.  the  lowest  wages  are those  ol  thowottverp 
who  oarna  only  im.,  next  comes  the  pa^tHfcoo** '^*^'^  ^ 
paid  on  the  average  only  2-31f, ;  the  sboemak&n  2'3M. ;  and 
Sbe  rope-maker,  2-3tlf.  The  hiehefit  wages  fall  to  t^  lot  of 
the  ornamentiil  sculptor,  who  wros  i^fM. ;  the  wstchmakCTv 
3-431. ;  the  metaUtumer,  3'47f. ;  the  stonecutter,  d-48f, ,  aftd 
the  jeweller,  3  58f.  The  dasa  ef  workmen  whose  wages  haro 
increased  the  least  sinoa  1863  are  the  pastrycooks^  whow 
earnings  have  only  risen  17  pec  oant,  whfist  those  of  the 
bakera,  on  the  other  hand,  have  increased  M  per  ce^*-  ^*^| 
tmdc.^  that  have  made  the  greatest  progreas  -ra  barbers  r^ud 
BAwyers,  and  their  wages  have  augmenled  C5p*r  c«ul.  ilie 
sveiW  wages  of  workmen  in  all  brsocheB  of  trade,  Uken 
together,  is  2  90f..  and  those  of  women  1; 29 f,  Lar^°^em 
«^  I7lf.;  artifleial  ftower  makers,  I  70!.,  which  trades 
pay  the  highest  wages  to  female  workers.  The  "ij^^jel^ 
Women's  wages  daring  the  abova-montjoned  period  has  bm 
38  per  cent.  In  Paris  wages  greatly  exceed  the  abovft-in«tt- 
tioned  averagas.  There  omameotalscQlptori  earn  7r.p*5r 
dav:  watchmakers,  5f.;  jeweUers,  df -  J  metal-tumeri,  «r., 
atouecuttera,  6f . ;  and  rope-makers,  4f.  The  avarftga  wagja 
cf  the  Parisian  workman  Is  4-W.,  and  those  of  workwomes* 
2*7Sf. 
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It  appears  th&t  tb«r«  ii  do  likelihcjod  af  (he  City  Compftaiea 
dmwiDf  back  fnjrn  tba  work  of  promotinif  teebnicil  «dQcii> 
tiott ;  isTidecceii  thut  the  work  iB  bt«ulily  prooeeding'  miLjr  be 
uoiicM  in  VflHoTw  qu^irUirH.  At  n  recent  dinner  of  the  Cnach- 
ijiflkerfl'  Com  pun  jf  Mr,  G.  N*  Hoaper,  the  mft*t*r,  ill  Laded 
to  thn  fact  tliiit  this  wm  ooa  &f  the  iiral  of  the  City  Cotti- 
nuifn  to  tnovi?  m  the  matter  of  teobnicml  tdticfttiaa^  phirtu 
hmYlng  b«eD  cten-d  for  npedal  drmvinfTA  «tid  deeigna  aboni 
ten  jmrfl  i^o.  The  c^^mpany  had  also,  he  aaid,  been  tLe 
ttttl  to  anafm  her  Mnjepty'e  ComtnlflaiixiierK  at  the  Eihibitiotij 
by  apijciotmg^  a  comtnjttpe  of  experU  lo  deal  with  par* 
ticnUr  poiara,  and  beiidei  c^oUeoting  photugfapbe  of  the 
earriagea  of  the  ^iLrloua  eoverelg'tie  of  Eurupsi  they  had 
founds  a  library  bearing-  on  the  special  object*  t>f  the  com- 
pany'«opermti(in»*  In  ct^ncluding^  Jlr.  Hooper  waa  understood 
to  hold  out  ever}'  hope  that  the  eni^rgiei  of  thie  company  vould 
atill  be  df'voted  to  iba  nume  object — the  promo  Hon  of  that 
branch  of  tj?chni™l  education  with  whit  h  it  won  apeeially 
cijcinrcted.  It  will  be  renieuib«red  Jhat  ihe  Society  baa  been 
aftfiUti^d  by  tbip^  among  other  City  Conipanieeit  for'  coatribii,* 
tione  Ui  tliu  PrijEe  Fnu4  for  the  Technological  ExAminationi. 


HOT  ICES. 


PIOCZEDIKOS  OF  THE  SOCIETY. 

OllDINAEY  Me£TOiGi3. 

Wednf^sdfty  Eveninga,  at8o'clDck,  The  follow- 
ing arrangements  Lave  been  made  :— 

lU^iCM  10—"  The  Art  of  EluftmtioTi  aa  applbd  to 
jBooka  and  New8pjip**iii/'  by  Henkt  Black  huk\%  Esq, 
The  paper  will  bo  illnatratiiJ  with  a  largo  collection  of 
diagrtitns  and  ^sketches  kitidly  lent  by  the  propHetora  of 
the  UhiMtraUd  L^d^^n  Kews  and  other  geutletneti. 

Mauch  17.  —  **  Food  AdtiltHration  and  the  Legiiktiva 
EnacLmi^ntfl  Relating  Thereto/*  By  Wxntwoeth  Las- 
celled  f^COTT,  Eiq, 

Afbicak  SEcrrojf* 

Tuesday  Evenijigg,  at  8  o'dock*  The  follow- 
ing^ sitTftiigciDeiita  hkyp  been  made  :— 

MATtCH  9. — "  Livtni^tone'a  Discoveries  in  Connection 
*ith  thi^  Resources  ol'  East  Africa/*  by  tb«  Rev.  Hobace 
WAtLEk.     ^Sir  T.  FowFLL  BuxTox  Will  preside. 

MAtiCtt  ao— ^*€iviliifttion  and  Progress  on  the  Gold 
Coaiit  cjf  Africftp  as  affected  by  EiiTOpeaii  Contact  with 
tike  NatiT©  Inhahjtanta/'     By  AifnitEw  Swjiks^t,  Ebq. 

Inbtajt  Seotiok. 
Fritltty  cvonings  at  eight  o'cloclc»  the  followilig 
arrangementa  hnv*-  Lecn  made : — 

ArHH.  2-— '' Me»i5iirc8  and  Sui?|^stions  for  the  Ad- 
Taneement  of  thtt  Wet  ^nd  Drj-  Cnltivatio!!  of  India/' 
by  RoUEHT  H.  Elliot,  Esq.,  Author  of  '*  Expenencce  of 
a  Pknter,"  ifct% 

Aj'Hil  bo.  — <*rndiiin  Manniadnrea/'  by  Elmau 
Hrlln^  Esq.,  of  Manehest^r. 

JUat  14.— "The  Kuasian  Adrnnce  in  Central  Aaia  in 
ita  Commercia!,  Literary,  and  Ho<!ial  aepecta  towards 
India  and  the  Eajst,"  by  the  R^t.  Jahes  L(>n&. 

Chemical  Sucnow. 

Friday  Evenings,  at  8  o'clock.— The  foUowitig 
arrangements  have  been  made  :— 

MAnc'H  12.—"  Riv«r  Foliation,  with  Special  Reference 
to  the  Work  of  tho  late  ComtniBaion/'  by  W*  Tiioaf, 
Bsq.,  B.Sc,  Lond.,  F,C.6.  U.  J.  KAv-BHUTTLBWontu, 
Esq.,  M.r,,  will  preiide> 

AraiL  ItJ.- **  Recent  Advaneen  in  Photographic 
Science,"  by  J.  SfiLLEB,  Eaq,,  Preddent  of  the  Photo- 
graph ie  Society.  Warren  Be  La  Rvm,  Eaq.,  D.C.L.* 
F.R,a,  will  preside.  ^  * 

Hav  ?.  — "Alum  Shale  and  ita  Application,"  by 
StUifET  Rich,  Esq.  "i        / 


CaJTTOE  LECTtJBSgp 

The  Second  Course  of  Cantor  Lectirei  is 
the  Rev-  Abtitttr  Eloo,  M,A.,  on  '^Thcl 
Const  motion,  Form,  and  Principles  of  Took  ahjJ 
GontriTitncres  uaed  in  Handicraft,'* 

The  remaining  Ledtm^i  of  tho  Course  wiB  \ 
delivered  as  follows : — 

Lacrvai  IV.— Mosdat,  Iwt  Masch*  ISTfi. 
Picks,  Axee,  Adzes^  ChisalB. 

Lecture  T.— Mondat,  Sth  Maboh,  ISTS. 
PlaneSf  Kniyes,  Shears,  Sawg. 

Lecti'rb  VL— Moxoat.  15th:  MARCEf  I8f?4 
S'iw8  and  Dove-tailing  Tools. 


MEETIIIOS     FO^    THE    EHStrHrO 

!f.  ..-SOCIETY  07  AHTS,  John-rtteet,  Addphi,  IfSlA 
JCaaUir  LBctarM,  J     B^t  ,  A  rth  iat  Eiga.  *'  Iht  I 
ConiitvtiottoOi  Farm,  aad  Prinniplctt  of  Tivili  i 
trivatiwa  tu«d  tn  Hjindirrxft.*^    i  L*rtnw  V  \ 
Eoyal  Gr<iRTaphJcyil  KoeiKy ,  UrsiTe^tj  tff  J 
hn|^D-^fBj-i!)eD4,   W.^  Si  p.m-    lieut-  V.  L.  t_ 
**  E^uniinatiun  of  Ube  BoatlieTa  half  oC  LlJce  3 
nfika/' 
Mediealt  11.  Chandoa^atreet,  "W  ,  S  p.ra.  Assail  i 
London  Imtitntion,  Fiiiiburt*c^rcnA«  E.Cl,S&iS»c 

Sodftl  Bcidicq  Aawclation»  1 .  Adaiii-«(Tf«lt  i 

S  P^tn,    Adjourned  Diinisso^   ott  Dr  Bfmt  1 

'"The  Bill  Ibr  FiU^itatin*   tin  ImprAn^ 

Dwelling  of  the  Wot Sdng  Clv«e«  la  L^ife  1 

be  afi«!£iL#i  by  Sir  <leoife  Campbell. 

Biikbeck  Bf'U'UtiUoSuMcifltjfScrathftisptOa-l 

S  p  .m .    Mr  Harold  Tiawm,  ♦ '  Phuphfsr _ . . 

Tnas.  ..JOCIETT  OF  AET8,  Juhu-Btre*^  Adalphi/W.G 

(AfrleanSeetiQCL.)  Bcv.  auncs  Waller,  "  Urf 

]>ja«ovitfia  ia  connectk^ii  tritb  tlie  Eesj 

AM£a." 

Eofal  lDatitii6rm.  Alb#marle-Rtrvti,  W.,  |  p.n 

A,  H.  Oatrod,  "  Aousal  Loccimotioa.** 
Ci^  En^n<»£H,  as,  Great  Gt»i>re-«itTOet,  Vm 
8-W,,  8  p,m,    Contjuued  DiictUMafiB  ttpoo  tbn] 
hr  MftSiTi.  FindUy.  Cad  worth,  and  J.  T  EbiHh 
the  Workioir,  Sortiog  fiidinfjn,  ajad  Statii^aia 
wajfB," 
]Photogr&pIiir<,  (i,  Caaduit-ttreet.  W.,  S  p  ra, 
AnthtopDloginL  In^tituta,  4,  Wu  Marti  n*f-|>lifiB|  \ 
1.  air  DttQcan  Qfbb,  "Ultra  Oenteaariaa  Lm 
3,  B«r.  Dunbar  I.  Hcathi  -  Malecolea  4o4  ] 
life/' 

Wkd.  ,.,SCICIETY  of  AETS,  John-ftmt,  Adflpbl.  WXLM 

Hr,  Slackbiim.  *^  Tke  Art  vt'  Poplar  lUii 

Oeotb^oai.  Burlington  H4>uae,  W.,  S  p.m- 

Oraplilc,  Univeriat]'  Qalli^,  W^C^,  S  p^m . 

Eoycd  Lit«Ti&x7   Fund,  10,  Joha-atrect,  AddpU,1 

3  pm^    Annual  Meettag. 
Ari}bEeoloj;ticai  AaWHiiiai^on,  31,  eackriDf^atiw^  ir«|l 
Stfcial  Science  Asmoiation,  t.  Adam-«^v«t,  AJi'  ' 
8  pm.    G.  W.  Wigner*  "  The  Pmviaioa  *)tf  I 
Bfipeal  the  Adidtexatitm  or  tlodd  Aeli^  «ai  iCil 
better  prortaiotn  fur  the  Sole  of  Food  and  1 
FUT«  State/* 
Tfluaa.^-.Royal,  BorlinRtoti  HcKua^,  W.,  S|  p.m. 

Antiqimrief.  Rurlington  Hans^,  W.^  %k  p,1»t 
Londoa  Ifii^litution,  Finwbujrj-circufi,  K.C,  7  piOU  _ 
BoAoI  Inatitutioat  Albemarle'«tt«et,  W*^  3p4a. 

TymdaU.  "  Electricity." 
BufaJ  Borirty  Clnb,  WUha'a  BcKxma*  Bt.  J« 

MatLtiinaticsa.  S3,  AJbemarle-attvH,  W.,  8  p^a 
lo viators'  iD^^titate,  4.  Bt.  UaitinVplarv,  W  C*> 
Ftoi SOCIETY  OF  AfiTS*  John-^tfwt,  AdeJplu,  WjC 

t  Ulieiiucal  eectitm ,  1    Mt.  W.  Tboip*  '*  Ritw     ' 
Eoyol  United  Bt^nice  InatitnTion,  WhitthaB^ 

l>r.  W.  B.  CArp«it*r,  "Th^  Voyage  of  : 

Ify^rr**  t^atinoed). 
Enjjd  Institutloa,  Albemat-l^^-fitrecHt,  W.,  a  p  i 

M«4Jtiii|t,  i>  p ,  m.    Prof.  At«l,  *'  AccMeinar  S  ,    ^ 
Juaiio'  rhiXoAOphical  Society n  6  A,  VM4^rta'«GW^ 

1\  p.m,     Mr    O.  S.  Baitlatt,  *'The  Sap 

<lnat  Britaio  *^  \'ind  pAprj}. 
ABtratwEni'TiLl,  Bu?lmgtoa  H^uat*^  W..#  ^la. 
Oinica),  53^  Betnen-strnl,  W,^d4  p.m* 
Titulary  and  Artiatic,  7*  Q«w«''*tftH"t*  WO-  *  pJ 
Qtiril  and  Mechanical  Enffia»et»*  gndiity,  ?»  Wa  ~ 

ohamhent,  S*W,    Mr.  C.  H.  B«w,  **^  Trade  I 

Tzade  Unions.** 
8AT...,**Bayal  tnatitoEiaD,   Alb^pmsrlif^Eitreett  W.,   3  pJa 

W.  K  CUfruKl,  "Tb«  GcDBtml  Featttna  ol  tiM  1 

ol  Sc:ll?0»." 

Boyal  BotauK  loaer  CInle,  B#t«aC*«-paEi«  K*  W^4|  | 
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lOCElDIITQS    OF    THE    SOCIETY, 


FATfiST    LAW   AKEiriHtEHr. 

ICJiitiiiml  haTing  appomted  a  CommitteD  of 
!  Council  to  consider  ttia  atibjecti  and  to 
te  progress  of  the  Bill  now  before  Patlia* 
}  iin»etmg  of  this  Committee  was  held  on 
ly,  the  ath  m^>*  when  it  was  determined 
^A  the  I>uke  of  Somer&ftt  to  present  a  peti- 
[hobolf   ol   the  CoimoU  to  the  House  of 

fey,  the  9th  inflt,»  a  deputation  from 
^_„,,  oonaiisting  of  Major-General  F. 
f^Wilmotr  B.A-.  P.R.S.  (Chuirmtwi  of  Coun- 
l  Iieat,-Colonel  Strange,  F.E.S.,  attended 

i  Neve  Foster  and  H.  T,  Wood,  waited  on 
ef  Somerset »   imd  laid  before  him  the 

^  |x*titiOnt  which  hia  Grace  undertook  to 
i  yestc-niay  [Thnroday).    The  deputation  at 

I  taine  eifplained  in  detail  the  views  of  the 
I  with  regard  to  the  various  clauses  of  the 

t  ffmvmrsifk  Ih^  Lords  SptritUMt  snd  Temporal 

■lib  politsoii  of  the  Cuuucil  of  the  ScK^oty  for 
aent  of  Aiti,  Moaufactoreft^  &nd  Com* 

out  petitiouen  have  had  under  their  constdera- 
pjl  ROW  before  your  Henourablo  House,  intituled : 
[Act  for   Consoliditing,  with  AmendrDents,  the 
'   I  to  Lettori  Patent  for  TaventiODs/' 
f  petitioiien  desire  reipectfully  to  iubmit  for 
.  mtioTi  of  jour  Honoiirablft  House : — 
,  paid  i^ooiinunonen,  specially  charged  with 
sAbrtzntive  work  of  the  oMee,  are  abaolataly 
r  tor  the  proper  CMTying-  out  of  the  Bill,  and 
ri  «id  Bm  eatuiot  be  carried  into  satififnctory 
i  operation  mdets  lOch  paid  commiaaioners  ai^ 

et  iiioh  commismoners  other  thtiti  either  of 

iQw#  of  the  Crown,  who,  it  i^  admitted  by  the 

jmHot,  hate  not  the  necessary   leiauro  for 

lo  the  dutiei  oenneotod  with  the  granting  of 

'  bo  in  PatiitiQeDt. 

adverse  report  of  an  eianainer,  even  with 

^mXt  ought  to  preclude  an  apphcant  from 

MbeiB  patent,  nt  hia  own  eeat  and  riak, 

«*«i«lialof  the  above  character  aasAuning  m- 

ln  commercial  and  sotentific  question  s  would 

at  to  the  f^liegaof  the  ceuntryt  and  fraught 

^Bget  to  the  pregreflSOf  ArU,  MaeufactureBy 

yoor  petitioners  approve  of  the  principle 
hj  patentees,  as  contemplated  by 


the  said  Bill,  the  proceas  of  obtaining  and  granling  BUch 
licenses  as  therein  proposed  is  unneeessartlj  comphcaled 
and  expensive,  and  requires  to  be  simplified* 

5.  That  it  would  be  of  advantage  if  the  prolongatiea 
of  lettare  patent  could  be  obtained  en  application  H 
and  aatiiifying  the  CommiMienera  of  Patents  on  the 
expedjeacy  thereof,  and  on  payment  of  a  high  fee. 

6.  Thatj  looking  at  tho  large  amount  of  work  coutema- 
plated  by  end  necesaary  to  be  performed  under  thli 
Billt  the  staff  proposed  by  the  said  Bill  is  wholly  in* 
adequate  to  its  due  performance. 

That  yoTir  petitioners  submit  for  the  censiderataoii 
of  your  Honourable  llouso  the  importance  of  enlarging 
what  la  commonly  termed  the  Fateat  Museum,  now 
ander  the  charge  of  the  Commusionora  of  Patents,  mto 
a  general  Mi«5eum  of  Scien£^e  applied  to  Industry i  aa 
propMoi  in  the  report  of  the  Cemmisaioneri  on  Scientifie 
iustraction,  and  that  such  enlarged  museum  be  placed 
under  a  Minister  of  the  Crown,  rcaponsible  to  Parlia- 
ment, who  can  devote  attention  to  it,  and  that  any 
surplus  fees  derived  from  the  granting  of  lettara  patent 
be  upplied  to  the  laaintonance  of  such  a  museum. 

Yoar  petitioners  humbly  pray  your  Honourablo  House 
to  take  the  prBmises  into  your  favourablo  consideration, 
and  take  auch  steps  for  amending  the  said  Bill  and  pro- 
curing the  extension  of  the  said  Patent  Museum,  as  to 
you?  Lordahips  cnay  seem  meet  and  right. 

And  your  petitioners  will  ever  prayp 

Signed  en  behalf  of  the  Council  of  the  Society  for  the 
Encouragement  of  Arts,  Manufacturee,  and  Com- 
merce, this  6th  d.nj  ofMiireh,  1S75, 

F.  EAKTiLBY-WiL^foT,  Major-CJen., 

Chairman  Qfih^  CbtmeiL 


MIECHAST  SBTPFIirO  BILL, 

At  the  request  of  tho  members  present  at  tho 
ordinary  meeting  of  February  16th,  the  Council 
have  appointed  a  Committee  to  watch  the  progress 
of  this  Bill  in  Parliament,  and  they  requested  the 
following  gentlemen  to  sorre  thereon,  with  power 
to  add  to  their  number :— Captain  Sir  J*  Heron 
Maxwell  [Bart.),  R.N.,  Captain  Toynbee,  Donald 
Currie,  William  Youngs  and  Dr»  Sandford. 

The  Committee  met  on  Monday,  the  8th  inst* 
Preaent— 8ir  J.  Hexon  Maxwell  (in  the  ohair), 
Major-General  F.  Eardley-Wilmot  (Chairman  of 
Council),  Captain  To>tibee,  Wm,  Young,  and  Dr. 
Sondford.  The  following  gentlemen  were  added 
to  the  Oommittfte— N*  Bamaby,  J.  Fleming,  E, 
Greaves,  Morton  John  Eiley,  Captain  B,  Sharpe, 
B,N.,  J*  Bcott  Euflsell,  F.E.S.,  Eev*  J.  Bcarth, 
Bev.  E*  J.  Simpaon,  and  Hairy  Leach. 

The  Committee  proceeded  to  tidte  into  considera- 
tion tho  various  clauses  of  the  Bill,  and  after 
appointing  a  Bub-committee  on  the  subject  of 
advance  notes,  adjourned  till  Monday  next,  at 
four  pnin* 

XBCHHOLOOICAI-  EXAMIlffATIOirS,    18T5.— HOHCl 
TO  IHSTITUTIONB. 

Candidates  intending  to  sit  at  these  examini- 
tidns  should  make  early  application  to  the  Secre- 
tary of  the  Society  of  Arts,  Adelphi,  London,  for 
forms  for  making  a  return  of  age,  address,  &c.,  as 
th<^e  particulars  must  be  fon^'arded  to  the  Society 
not  later  than  the  aUt  instant. 
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A  mdeting  of  thia  Section  waa  beld  on  Tuesdaj 
eYemng,  Mftrch  dth.  Sir  T.  Powell  Bttxxon  in 
tile  cbair. 

flit  dutnun,  in  mtrodncmfr  tbo  B«r«  Mr«  Wdlei'. 
•aid  he  Qonld  not  apeak  of  Br,  lida^itQilfi  with* 
(Mit  Imeflf  ex|u-r«ing  hJM  own  great  iiilflx«ii  in  all 

comnetrtod  with  hk  uiine.     It  aeemed  tft  him  Uiat  pit>- 

ttably  ib  the  futtire  I>t*  liTim^toDe  wouH  xiie  in  public 

esfctmation  and  luefulnefefl  i   for  while  it  could  not  he 

doubted  that  even  bis  geographical  diaooTGEriaa  wef« 

olr^Miy  ^^epted  oi  of  the  highieiit  ^aliia,  it  mnat  not  be 

forgotten  that  he  would  he  ramemberad  in  anothiii:  and 

a  double  n^pecL    He  had  thrown  great  Mghi  an  the 

subject  of    the  races    which   inhabit  the    iniertpr  of 

A&ica,  and  hia  namtiTiei  on  thia  potnt  had  created  a 

nmrrelloua  intereat  in  this  country ;  but  he  had  per- 

jp'rmed  yet  another  work^  which  might  prov  t^  in  a  distant 

future  the  most  important  of  all,  inasmuch  aa  he  had 

[^eem  the  firfit  to  break  ground  in  the  interior  of  Africa, 

I  and  to  fi^vc  to  those  teetning  tribes  some  idea  of  wbat 

L  EnglishiDan  and  a  Christmn  was  like.    He  believM 

it  this  would  in  the  end  prove  to  be  the  greatest  of 

I  WOfkl,  but  it  was  one  which  could  not  yet  be  defined 

meanoied.    They  could  only  say  at  present  that  it 

[  .opened  up  a  number  of  questicma  connected  with  AlHca 

ir^Ksoiunierce,  miedonary  enterpriJte,  and  oSbrta  for  the 

]  iuppression  of  the  sIato  trade  -   and  those  pointer  be 

I  timieTed,  woold  be  brought  before  the  meetinfir  by  Mr. 

I  Waller, 

The  paper  read  was — 

LrVlNGSTOKE'8  BISCOVEHIES  IN  CON- 
NECTION WITH  THE  ItESOURCES  OF  EAST 
AFBIOA. 

By  the  Eev.  Horace  Waller. 

Now  tbat  tweh^e  months  have  parsed  since  the 
AiriTal  of  Bt*  lavingBtone's  Temeiiis  npcm  tbie 
AErio&a  shore,  sn^ient  time  has  elApaed  for  ua  to 
scrutinise  more  closely  the  results  of  iv  career  at 
once  BO  extraordinary  J  and  yet  withal  &o  valuable 
to  the  cauae  to  which  it  was  devoted*  It  needs  no 
apology  to  descend,  a;?  it  were,  from  the  higher 
ground,  to  forsake  for  the  moment  the  con- 
/lemplation  of  his  greatest  motives,  in  order 
^i&t  we  may  follow  him  this  evening  in  bis  en- 
dtavours  to  find  out  what  Africa  is  capable  of ,  and 
iow  far  it  h  possible  to  mist^  up  for  her»  from 
within »  a  better  atat*^  of  things^  because  Living 


It  wiU  not  tend  to  lessen  our  oonoep^tion  of 
character  or  hie  deeds  If  I  state  at  onoe  t^  (In 
i&  a  danger  of  missing  iome  of  the  greai«tt 
already  produced  by  Ms  devoted  life,  if  we  approa 
too  close  Uy  the  picture.  For  oor  purpose  to^ni| 
I  must  ask  you  to  rec^ede  troim  it  tlU  Wi  I 
dwell  on  the  lights  and  sh&deA,  as  ihey  will  ^ 
fall  into  their  proper  places*  It  is  ri 
pose  to  lead  you  so  close  that  we  ak&l  i 
detect  every  touioli  of  the  brush:  we  wiU 
spend  time  in  the  analysis  of  a  pk'ce  of  **o?il  % 
from  a  seam  on  the  Zambesi,  or  in  ' 
strength  of  the  BnaM  fibre  on  the  i> 
lands,  because  we  m^ust  begin  as  Xa^^ 
that  is,  by  looking  forth  on  the  wl 
pause  of  tbia  unknown  land^  to  f^^?  nT.-t  ^ 
the  obstmctioiis  to  oommerce,  what  the 
ments  to  overoome  them.,  and  how  far  thjt 
features  of  the  countty  hold  out  hopes 
long  inner  Africa  will  be  lidd  open  to 
influences  of  the  outer  world* 

Removingp  then,  as  't  were,  the  hi^rli^ 
from  our  txti^rosoope,  let  uf^  examine  X^tvi»j 
latter  explorations  with  a  lens  tbat  will 
to  take  much  into  the  field  n.%  once,     P( 
from  first  to  last,  he  was  impre^ed  witii 
that  little  or  nothing  can  b_*  done  with 
lake  regions  of  AJrica,  till  the  slave  trade  i* 
dowut  and  T  douH  think  there  is  one  of  his  f< ' 
or  companions  at  any  time  that  has  not 
eehoed  this  assertion.     I  wiQ  bri  '^^ 
you  one  or  two  circumstances  su: 
to  most  hen^t  in  order  that  it  niwy    uv  « 
Livingstone  was  not  misled  in  his  assump! 
it  is  with  thankfulness  that  we  shall  diacsens 
rapid  Gonfirmation  which  the  history  of  thi 
few  years  affords,  that  the  philajitbron 
which  burnt  within  him  has  be*,^ 
interpoaitiou  of  the  Power  from  w 
sympathy  immediately  radiates* 

It  is  not  too  much  to  say  that  12  ye^rs  agn 
land  had  settled  down  into  such  &&  im;^ 
and  self-satisfied  conviction  regarding'  th<! 
extincticm  of  the  slave  trade*  that  notMng 
the  itartling  announocments  brou^t  to  its 
Iji  vin  gstone  could  h  a  vo  roused  h  er  t  o  look 
the  matter.     But  to  our  shame  be  it  said.  tli« 
culty  in  arousing  public  attention  to  the 
reviving  traffic  did  not  arise  entirely  ftom 
anco  and  indifference*    It  was  as  well  kni 
as  it  is  now,  that  the  increasing  demand  for 


irtone  held  firtoly  to  the  belief  that  civilisation  and 

Christianity  must  be  made  to  operate  upon  Africa  1  copal,  hides,  and  cloves  tbrew  a  life  intu  Uia 
"together.  If  I  have  placed  the  word  civilisation  I  with  Eastern  Africa  which  had  not  bt^eu  a 
ferst  to-night  I  it  is  because  we  are»  as  a  Society,  I  many  ocnturies.     It  is  useless  to  say  that  t3w» 


tiliaiged  with  a  definite  line  of  inquiry  in  which 
lo  employ  our  investigations,  at  the  same  time  no 
portion  of  our  subject  will  tend  to  sever  us  from 
that  greater  end  which  Ijivingatone  always  had  in 
Tiew  whilst  planning  and  contriving  for  the  in- 
troduction of  legitimate  commeree  into  Africa* 
I  should  be  an  unworthy  interpreter  of  the  dead 
traveller's  motives  if  I  ever  admitted  for  an  in- 
stant that,  in  his  own  mind,  he  allowed  commerce 
to  stand  before  Christianity  as  a  blessing  to  the 
races  amongst  whom  he  wandered,  and  for  whom 
he  died. 

As  a  means  to  an  end,  bow  has  Livingstone^s 
life  affected  the  present  or  the  future  of  Africa : 
and  if  any  substantial  advantage  has  already  been 
gained  for  her,  how  are  we  to  detect  it  ? 


f  nl  energy  wHcb  sprang  up  simultaneoaaly 
slave  trade  was  not  apparent  to  r vrrybily 
chose  to  open  bi«  eyes  ;  too  many  ] 
them*     Zansdbar  rapidly  became  n 
place*     Always  the  key  position  ajid  r 
of  the  caravan  routes  and  the  long- 
traffic,  merchants  were  attracted  to  r 
four  windSi     One  fact  was  apparaut, 
hushed    up    and    kept    secret  by    th^^    c 
oial  population.      Here    an    Knglishmaa   W 
be  seen  em|:doying  gangs  of  slares  bt^hi&d 
most  transparent  screen ;  there  Banjati  mi 
British  subjects,   would    congregates 
bouse  would  establish  itself  to-day*  a 
American  consul  ate  would  beoome  afa^t  to-Bii 
but  there  was  a  steady  dispoiitloatodivn^ 
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world.    The  goose  was  being  killed 

^m  «^g,   and  by  common  content. 

ibflils^  depopulated,  instead  of  posaeBsin^ 

1  with  natiTefl  capable  of  cultivating 

J  produce  in  the  fatnro.     What  did  it 

^i  whole  trib<?  went  down  so  long  as  it 

iMig  of  alavoa  Jjefore  its  oxtermination, 

'  bimig  driven  to  the  coast  with  £30,CK)0 

f  itnry  ^    Such  has  been  the  state  of  things 

Hver3rthing  for  a  quiok  return  ^  Q'^d 

kftki^ ;  and  everyime  shut  his  eyes  to 

«xteniiion   of  the  slave  trade,  just 

tb©  indii^eet  profits  to  be  deiived  from  it 

very  sure   and   so  veiy  grejit.     If   time 

,  I  might  show  yoti  flome  more  very  atart- 

I  o(>tmi9ct«'d  with  trade  on  tlie  East  Coast 

Suffice  it  to  say  that  sugar  planta- 

» worked  in  an  English  name  and  by  slaves 

"bar*  and  that  a  wholesome  expose  has 

by  the  speedy  appearance    of  the 

*  satne  in  that  portion  of  the  Gaztstte  de- 

I  bankrupts  ;  that  no  sooner  was  it  known 

Oorvittiment   intended    to    cleanse    the 

Uhle,  than  an  enormous  transhipment  to 

f  all  those  g^ods  which  stipply  thi^  ^lavt.^ 

h  m  beiidj,  calico,  braes -wire,  and  so 

I  phuse  at  onoe.     It  was  felt  that  the  raer- 

wms  to  aome  extent  gone^  that 

the  alave  dealer  conJd  only  at  a  risk 

tho  Etimpean  houses  for  the  supply  of 

llnUi  which  to  tempt  poor  savages  in  the 

".  Afiiea,  for  their  kith  and  kin — these 

\  g^nrnun  to  n»y  subject,  but  let  us  the 

at  them   as  gone*,  X  hope,  for  ever. 

exception   we   must   mention   before 

It  lA  only  due  to  the  brav^%  noble 

I  in  the  peffion  of  her  Majesty  s  oMcers 

t  tmlud  year  in  and  year  out  in  sup  press - 

I  fiendish  traffic »  to  record  that  they  never 

M     ^v\.^...>.  ..^.i\  by  the  all^pervadiug  ten- 

!  '  quiet  and  pleaaant,  sapi>ed 

subtle  iiifluenee*  at  Bombay, 

I  tjiru'  w<irk  t,f>0  often  Cut  to  waste  by  coming 

k?t  Avii  li  Ji  stato  of  things  which » till  General 

*'      Kirk,    oAd  subsequently j  8ir   Bartle 

ttpon  th«  j$cene»  approached  as  near  as 

(luld  to  culpable  blmdnefls  —  yet  they 

Xfid  their  efforts  to  stay  the  evil. 

ItZjiii,  to  follow  the   order  of  events^   we 

^oiQ    it    a    mere   coincidence   that    Eng- 

Uf    awaken   to   the  true   perception 

len  Dr*  Livingstone  came  to  England. 

lo  tirst  kindled  a  desire  in  us  for  more 

^  anbject  within,  and  thorough  investi- 

'"'*      SincA*  then  we  have  insisted  upon 

^im  on  «t  Bombay  and  Zanzibar,  | 

'  \  the  Manchestt^r  Cfdico  into  the 

"   dollars  realised  by  the  sale  of 

.     i  for  it  int^  the  right  pockets ♦  and 

K*ri)-^.tim»  Piratesj  Portn^uese  BettlerSj  or 

1^  tdutary  change  has  come  about  in  the 

Hi  well  acquainted  with  the  inner 
myiiterie«,  these  revelatioiiBi  and 
ysores,  aa  yon  yourself  are,  Sir,  I 
It©  ny  it  ii  as  easy  to  credit  Livingstone's 
^llie  lAMrt  ulrAody  produced  aa  a  m&ana  to 
l^ti  it  ts  to  ascribe  the  movement  of  the 
llll0el^ek*%  face  to  the  power  of  the  main- 
I  away  amongst  the  works. 


Ladies  and  Gentlem«n^  as  a  Society  you  cannot 
have  any  development  of  the  commerce  of  Africa 
worth  naming  in  the  same  day  with  healthy  pro- 
gress tiU  the  slave  trade  is  abolished,  and  thft 
ebb-tide  of  human  life  and  native  industry  tumi. 
You  must  forgive  so  many  ailuaions  to  it  in  a  paper 
of  this  nature,  but  it  is  idle  to  raise  up  hopea 
which  must  be  dashed  down  in  the  future  ii  rudi* 
mantary  principles  are  not  attended  to.  Com- 
mercially speaking,  I  believe  with  Livingitone  that 
when  this  fonl  tide  does  turn,  a  very  different  tale 
may  be  told« 

On  a  former  occasion  I  think  I  ventured  to  point 
to  what  I  then  termed  a  phenomenon  visible  in  the 
African  sky.  I  mean  by  this  em  altogether  extra*  • 
ordinary  intereit  in  all  that  concerns  its  most  im* 
known  regions^  a  phenomenon  surrounded  too  by  a 
bright  halo  of  real  active  advancement  f^i4 
enterprise,  which  seems  as  signiicimt  as  it  is 
hopeful. 

Everything — no^  I  must  not  say  everything,  for 

I  fear  there  is  one  sad    exception — but  a  gTt*at 

many  thingt  seem  to  court  the  attention  of  the 

I  trader  at  the  present  moment.      The  export  slave 

\  trade  upon  the  coast  is  suddenly  reduced   to   a 

minimum,  and  instead  of  some  25,UfJO  slaves  a  yeai 

j  being  shipped  from  the  Island  of  Zamdbar  and  its 

vicinity'  on  the  main  land,  not  as  many  hundreds 

I  are  now  sent  afloat.     If  wo  could  be  sure  that  » 

I  large  number  were  not  marched  up  the  coast  aa 

;  an  alternative^  and  if  we  could  say  for  certain  that 

the  rffpressive  measures  we  have  adopted  with  re- 

I  doubled  energy  since  Livingstone's  later  accounts 

i  liave  caused  a  diniinution  in  demand  and  supply 

I  to  that  amount,  viz.,  2^,000  bouIs^  we  have  a  savmg 

I  of  Efe  to  Africa  of  a  quarter  of  a  million  lives  per 

'  annum — lives,  too,  of  the  most  valuable  desonp- 

tion,  boy?t  girls^  and  women.     1  have  taken  thest 

I  figures  by  our  old  rule^  which  was  to  reckon  that 

I  for  every  slave  sold  on  the  coast  ten  lives  are  lost 

in  the  interior.     I  think  those  that  have  |K^nised 

Livingstone's  last  journals,  his  account  of  the  scenes 

I  on  the  road  to  Nyussa  and  on  the  Lualabaf    at 

I  Nyangwe,  will  hardly  bo  inoKned  to  say  w«  have 

overrated  the  case,     Let  me  then  make  tliis  point 

fooi^  viz.,  that  Africa  has  hitherto  been  so 
raine<i  for  her  human  wealth,  I  mean  the  very 
bones  and  muscles  of  her  own  people,  that  it  has 
been  idle  to  think  of  any  dc^finite  industry,  such  as 
the  production  of  cotton,  oil  seeds,  grain,  the 
fibres,  the  collection  of  skins  and  gimis,  and  the 
quarrying  of  minerals,  simply  because  the  only 
people  who  could  aid  the  t ruder s'  ends  have  been 
destroyed  or  renioved  hitherto. 

That  Livingstone's  i>ersi5teiit  denunciations  and 
appalling  revelations  havo  aroused  popular  feeling 
to  such  a  pitch »  that  this  bleeding,  so  to  ^|iOftk, 
will  be  rapidly  staimeh<3d,  is,  I  tbi^,  a  prediction 
fully  justified.  If  a  Wellington  is  to  be  ciiedited 
for  ever  in  history  for  a  Waterloo,  let  Livingstone'a 
name  for  ever  stand  at  the  head  of  this  chapter 
of  better  things  in  Africa- 
Two  things,  however,  must  t)©  home  in 
mind.  The  Mohammedan  f^idtan  of  Zansdbar 
is  about  to  visit  England ;  he  has  faithfully 
endeavoured  to  help  us  to  stop  the  slave  trade 
at  great  personal  risk ;  we  must  trv  to  show  him 
our  appreciation,  and  to  strengthen  his  hands ;  and 
the  other  is,  that  our  utmost  endeavours  must  be 
made  to  get  Christian  Portugal  to  see  henelf  as 


others  see  her  in  this  question  of  developing  East 
Airica. 

After  dealing  tUus  far  with  the  great  obstruct  ion 
to  the  progress  of  commerce  in  these  regions,  what 
do  we  find  to  ha  the  swond  dt^iddexatam  in  Dr. 
Livin^tone^a  estiDiation  ?  It  ia  a  question  that 
can  be  answered  i«  »  moment — ^a  water  oommuiii- 
cation  with  the  interior. 

And  h«^re  I,  far  one,  give  him  aU  praise  for 
a  iHscovery  of  incalculable  value;  but  liere, 
alas !  we  now  find  ourselves  placed  before  a 
difficulty  which  %viU  in  time  vanish,  wo  must 
hope^  inasmuch  as  it  is  not  a  natural  one,  hut 
the  rather  one  that  seems  almost  unnatural  in 
most  of  its  features,  When  we  know  that  experi- 
ment has  proved  it  to  be  quite  possible  for  a  body 
of  Knglishmen  to  land  at  the  mouth  of  the 
Zambesi  im  the  £rst  of  the  moDth.  and  to  be  sail- 
ing on  the  broad  waters  of  thi!  Lake  Kyassa  on 
the]  last  day  of  it— not  in  a  eanoe,  but  in  a  lai'ge 
steel  boatt  capable  of  bearing  tons  of  goods  from 
one  part  to  the  other — -when  we  know  that  this  hasi 
been  done  in  the  cage  of  Mr*  E.  D.  Young :  and 
moreover^  when  we  reflect  that  all  we  want  in 
Africa  is  a  heart — a  great  organ  into  which  legiti  ■ 
mate  trade  can  come,  to  be  pumped  out  into 
arterial  roads  and  rivers,  and  to  bring  back  the 
blood  of  native  produce  in  exchange ^  it  seems 
as  if  we  had  the  very  organ  her^.,  and  circu- 
lation willing  to  begin.  But  ao  long  as  Portugal 
forbids  us  access  hy  shutting  up  these  rivers,  and 
denying  us  an  entry  by  the  Zambesi,  I  fear  it  will 
be  long  before  we  can  say  there  is  any  aotive  cir* 
cnlation  in  the  veins* 

When  we  remember  the  important  step  Portugal 
has  rect^utly  taken  in  abolishing  the  CJoohe  traffic 
at  Macao,  it  is  hardly  possible  to  conceive  that 
she  will  hold  her  hand  or  much  longer  debar  us 
from  Uiing  the  only  possible  remedy  for  the  de- 
Y&statien  and  misery  that  goes  on  behind  her 
borders. 

But  here  we  may,  as  it  were,  put  on  the  higher 
power  to  the  inicroscope  and  closely  examine  the 
method  of  carrying  on  trade  at  present  on  the 
East  Coast  of  Africa,  and  in  the  Interior.  First  of 
all,  let  me  mention  one  fact,  which  I  am  sure  gen- 
tlemen acquainted  with  Natal  will  already  have 
taken  into  account,  viz.,  that  inunediateiy  you 
cross  the  Zambosi  you  eoiue  to  a  working  popu- 
lation in  Kvery  sense  of  the  phrase.  Not  to  play 
with  words  I  or  to  thrust  the  inevitable  working 
man  into  the  question,  I  must  remind  you,  never- 
theless, that  he  is,  in  a  inanijcr,  always  to  be  found 
to  the  north  of  the  Zambesi,  whilst  he  is  compara- 
Mvely  absent  to  the  south  of  it.  The  Kaffir  and 
the  Zulu  are  good  enough  with  cattle,  but  when  it 
comes  to  the  hard  labour  of  tilling  the  ground  it 
u  oo&iidjered  by  them  to  be  woman's  work.  Cross 
thje  ZMnbesi,  and  for  five  hundred  miles  or  mora 
this  absurd  notion  is  not  to  be  tnu^ed ;  there 
men  are  just  as  industrious  with  the  hoe  iiij  any 
of  the  women  I  and  even  more  so.  Now  this  is 
very  important  to  remember,  because,  when  cotton 
and  oil  seeds,  and  sugiir  and  tobacco  come  to  be 
cultivated,  there  will  be  no  difficulty  in  finding 
willing  labourers  enough, 

I  would  say,  then^  to  those  whom  it  eonoemSj 
keep  your  eye  fixed  oti  one  point,  and  that  point 
Ijake  Nyasaa.  I  consider  it,  as  I  have  said,  the 
great  heart  from  which  eommerce  must  be  pumped 
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into  the  country.  I  believe  that  there  ia  no  i 
impediment  to  fomidiug  two  trtMiing  > 
the  lake,   the  one   at  the   North,   aod  tlM  i 
at     the    South.      Prom     theie  depots 
parties      could     be     seat     out     in     edl 
tions,    not    of    necessity    to    bring    in  pr 
so  much  as  to  make  it  known  that  thei^i 
spot  within  reach  where  honest  prices  could  1 
for  ivory,  copper,  gold,  and  other  artieli 3-    Jn 
in g  by  a  small  experiment  made,  when  1 
honour  to  be  the  lay  aupetintendent  oi  ih*  ' 
versities  mission  within  a  few  miles  of  thii  i 
I  can  only  say  thac  news  spreads  witb 
lous  rapidity,  and,  provided  proper  j 
observed,  I  have  little  doubt  about  the  ^:*^lti.  \ 
Livings  toners  opinion  the  highlands  arouodl 
Nyassa  4tre  cool  and  comparatively  healthy, 
lake  ia  at  all  times  surrounded  by  a  very  ! 
population,      Livingstone  describ^  the  toi 
Mjtata  Marenga^  M'ponda,  and  others. 
Young's    observations    confirm    him    m 
particular.      It  must  bo  so,      Africa  ii 
famines  from  slave  wars  in  the  first 
droughts  in  the  second.      On  the  occurrcaoil 
war  the  people,  having  lest  the  chance  of  cmltifl 
tion  in  the  wet  season,  repair  to  the  lake,  ia  1 " ' 
is  an  inexhaustihle  supply  of  fUh|  with  C 
along  the  shore  on  which  rice  and  Indiau 
can  be  raised  with  marvellous  rapidity.  Ceri 
that  a  trading  station  in  this  locality  would  i 
be  within  reach  of  abundant  provisiosi  il  I 
cheap  rate.   The  appearance  of  a  body  of  1 
the  lake  would  likewise  have  another  very  1 
cant  effect,  we  may  rely  upon  it.      You 
collect  that    Dr.   LivingstoDe   found    tbw 
alarmed  beyond  measure  at  his  presence',  w' 
came  across  them  on  one  of  their  slave  rutit^^.  IM 
one  Englishman   was   enough    to   send  tb*.ui  1 
across  country  in  dire  apprehension,      I  aui 
that    he   has    placed   this    on    records      He 
not   know,    poor    fellow,    but    we    know 
theUf   that  the  Arabs,  if    they   had  any 
opinions  then  about  EngHshraen  when  mnh 
with  slave  traders,  have   had  every  opij-irtimttj 
of    confirsung    their    fears  aince.     It  i»*  ^0^ 
from      one      side      of     Africa     to      the    otM 
by    this    time,    and    nowhere    better    tbiA  ll 
Nyasaa  and  Tanganyika,  that  English  efforts  II 
stop  the  traffic  are  doubled  and  trebL?!  '    ' 
they  see  that  we  can  get  up  the  Shir^  b; 
the  lake,  they  will  at  once,  and  very  pr*Ji^"  ";.  -- 
gard  their  iiank  as  turned ;  and  I  veaim*  tiisi 
that  so  intense  ia  their  apprehenaioni  that  DOll 
Arab  will  resort  to  Nyassa  with  any  idea  oft 
after  the  first  twelve  months. 

What  will  be  the  result — for  here  we 
rigidly  keep  Ltvingstone^s  expeiienoes  m 
The  large  amount  of  ivory  yearly  producfxiiBifcj 
neighbourhood  of  the  lake  will  be  withmtt  JW 
chafers.  But  it  may  be  said,  what  is  t 
the  Arabs  from  dropping  an  illegitimate 
legitimate  one.  Simply  this.  Hitherto  ttjtjn»i 
rdiidd  on  their  slave  gangs  to  be  the  porters;  til 
have  bought  the  slaves  and  the  elephants*  tiiilis| 
the  same  villages,  and  so  have  got  their  gocm 
the  coast ;  but  without  the  slave  trade  tha  W(j 
trade,  as  far  as  Arabs  are  concerned,  must  oowil 
a  stop.  I  dwell  on  thi^  particul&r  point  bdcanili 
will  be  a  double  incentive  to  any  merohaats  whol 
there  to  crush  the  Arab  slave  Ixade,  aad  altT 
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ilvoa't  'Krini  any  pervuadon  to  get  Englislunen  to 
itf  viieiifrTer  they  come  across  the  awful  apectaclo 
(tf  i  ftztngql  slATea  bound  lor  the  coast,  it  is  worth 
(yiiog  ihjit  the  lagitimate  and  imtural  outlet 
|v  tEe  tjrad*>  of  that  regioa  is  down  the  ShirS  and 
faabps.     It  cannot  bo   forccxi    ui   the  opposite 
fertdian,  tK&t  u^  towards  Zanzibar  and  uvt^rhind, 
IseeiK  wilh  all  tha  tUogitimat^  and  bnitaliaing 
innfflipammMits  we  havB  menttoned. 
lirittfictmie  knew  aU  this  jears  and  years  ago, 
mi  otftiT  caused   to  point  it  out*      In  on©  of 
Hr  iMt  ivih^rs,   written    to  mo   from    the   lake 
iiiiiiity,    he    deplores    the    failure    of     his    at- 
Itsiiit  lo  carry  hia    steamer^  the   Ladif  Nya^ia, 
Shird  oataiacta  to  launch  her  on  the 
in  bittemeiH  he  ipoke  of  the  Arab  vessel 
Wi^  Wr*«  engagied  at  the  time  in  ferrying  alavea 
IBPMB.    This  nuBtake  in  the  construction  of  the 
'  m  cost  him  £6,000,  every  penny  of  which 
■^t  to  his  family,  but  others  will  profit  by 
^  miiUkt*  and  aroid  it.     Already  Mr.  Young  ia 
ting  another  large  boat  after  the  x^attem 
btf  lut,  with  vrhjcb  ho  did  suoh  good  seirvice  on 
and  there  is  not  any  re^on  to  suppose  that 
ttut  h»^e  %iiled  all  over  the  take  within 
imonthiof  reaching  the  mouth  of  the  Zambesi 
Again,  let  us  pause  to  reflect  that  but  for 
le  in  all  probability  we  should  have  been 
'Tiorjirit    4\i    the  existenoo  of  this   great 
I  if  coaat,  draining  oft'  its  waters 
Zambesi  aud  Stores     Nothing 
'   <    iiig  turned  to  account  immediately 
r,   i  at  policy  of  the  Portugneso,  not  one 
h^»  ever  been  to  the  lake  yet,  or  made  a 
rant  of  the  indaoemcuts  it  offers  for  trade. 
£img«(one*fl  bbat  visit  to  this  inland  soa 
in  poisossioti  of  many  new  facts.     Cattle 
on  the  Eastern  shore.     The  great  copal 
^  Eaat  Africa   extends  froai    Zanzibar,   it 
>eui,  to  Nyaasa,  and  he  mentions  the  gum 
cttpiiGity  of  the  tre^s  again  and  again. 
"■:'■  *^  of  a  certain  size  were  current  coia 
int  when  bo  and  Dr*  Kirk  and  Mr. 
•    discovered   the    lake    in    former 
ihe  produce  of  copper  is  confined 
of    Katanga,   certain    it    is    that 
way   as    far    as    the    region   under 
in  qn«n  titles  ^  for  Livingstone  tells 
tt  m  oin'ulattd  everywhere  m  pieces  of 
ty  tu  cme  hundred  pounds  in  weight.    But 
\i  always  take  precedence  of  every  other 
.  ifid  the  enormous  number  of  elephants  in 
I  ^tftricta  are  capable  of  yielding  a  great 
I  haTe,  however,  stated  befon*  that  gold 
to  most  of  the  men  who  come  from  the 
llitf  lake  with  whom  I   have  conversed, 
also  p€>rfcctly  well  known ;   iJidi a- rubber 
\l  iuoigo  is  a  weed  everywhere.     I  have 
limeiA  of  native  tin,  of  malachite,  of  a 
^Mf  mtbsUuEice  produced  ^om  a  tree. 
I  letil  home  epedmeofl  of  coffee  and  the 
A  I  may  mention  as  a  ooincidenee  that 
tt  simultaneously  received  some  of  the 
( whioh  had  been  discovered  for  the  first 
immy  caae  in  Egypt,  establishing  the 
H)  'i^  has  been  known  in  Africa  for 

Again,  the  Doctor  found  the 
tbt56o  quarters,  and  I  can  testify  to 
-tiltivatton  of  two  kinds  of  cotton 
•or-r  ui4fr«  \a  [idac€  in  whidi  to  ttUB  it  to 
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account.  In  short,  I  will  never  believe  that  any 
land  is  endowed  by  nature  with  greater  natural 
resources ;  and  were  I  to  talk  to  you  of  the  ebony » 
the  lignum  viUt»,the  dye- woods,  the  iron-fields,  and 
general  richness  of  the  country,  1  should  perhaps 
employ  the  use  of  colours  on  the  picture,  but  it 
would  savour  too  much  of  the  proepectus  materia 
lor^,  and  do  just  what  I  purjiosely  wish  to  avoid. 

In  a  word^  this  picture  has  its  canvaa  side,     Ta 
say  that  you  have  a  healthy  country  in  all  the  re- 

fions  Livingstone  travelled  in  is  exaggeration; 
ut  it  is  my  conviction  that  any  body  of  English- 
men can  live  there  if  they  will  avoid  aU  manner  oi 
excess  as  they  would  poison,  and  turn  to  good  ac- 
count the  experience  of  those  who  have  had  to  buy 
it.     Livingstone,  at  the  outset  of  his  journey,  on 
the  bittexFy  cold  heights  to  tlve  weit  of  Nyassa, 
was  without    a   blaAet;    a    few  miles  further, 
and     he     lost    all     hia     medicines,       I     would 
avoid  such   strains  on   health  as  these.     Again, 
just  befora    he    died,   when    he    reached   Bang- 
wcolo  in  that  awful  season  of  flood  and  rain,  he  had 
run  out  of  coffee,  in  one  place  he  had  to  limp  along 
^-ithout  proper  boots,  for  years  bo  had  no  quinme , 
and  from  first  to  last  he  knew  himself  to  be  liable 
to  a  dreadful  chronic  malady.      You  or  I  most 
likely  would  have  given  it  up  when  either  of  these 
disasters  happened ;  had  he  done  sOj  perhaps  we 
should  have  rejoiced  in  his  personal  deaoriptiona- 
of  these  countries  to-night,  but  thene  never  was* 
and  never  will  be  another  Livingstone;     He  used 
to  say  that  difficulties  were  only  mised  up  to 
lio  overcome,  and  it  is  marvellous^  how  many  ol 
them     that    iron     determination     dragged     bis 
tough    constitution    over,   undejr,    mid    through; 
but  he  was  killed  by  them   at  last,  to  om'  deep 
sorrow,   and  for   our    perpetual   warning*      No;: 
men  to  live  there  must  live  well  and  carefully. 
LivingBtone  preached  thiJ^  always,  but  ho  could 
not   always  practbe   it.      The   fevers   of    Africa^ 
though    severe^   are    in    seven   cases^  out  of    ten 
capable  of  being  kept  within  bounds.  It  may  seem 
straining  a  point,  sir,  but  at  all  events  it  is  strained 
in  honefit  belief,  when  I  state  that  I  hardly  tliink 
Livin^tone  ever  made  a  more  imjiortant  dis€0%^ory 
for  missionaries^  traders,  or  ejcplorera  t^mi  when^ 
ho  found  out  exactly  how  to  adnunister  quinine  in* 
such  a  way  as  to  nip  an  attack  of  bilious  remittent 
fever  in  the  bud.     I  have  seen  attacks  literally  by  ! 
the  score  stopped  at  the  very  outset,  and  I  knoir  * ' 
one  man  living  at  the  present  time  who  survivod^ ' 
some  eighty  or  niixety  seizures.     I  am  speaking'  j  ' 
of    illnejs     now      that    arose     from     privaticj**  * 
and      hardship,     of      fevers      that      would     not/ 
have    occurred    but    from     the    deadly    nature 
of  a  particular  locality;     I  wUi  contrast  the  voy- 
age of  Mr.  Young  and  his  boat's  crew  to  Nyassa 
and  back  (when  not  a  Hingle  case  of  fever  arose)  by 
way  of  testimony  that  there  is  a  right  and  a  wrong 
way,  a  wise  course  to  pursue  and  serioua  risks  to 
avoid.     But   after   all  here   stands  the  fact  that 
with  Livingstone-s  prescription  in  hand  a  case  of 
fever  in  most  caseii  left  the  patient  none  the  worse 
48  hours   afterwards.      To  say  that    ho   always 
pointed  out  that  intemx*eranre  in  any  du*ection  waa 
the  most  deadly  of  all  diseases  in  tropical  Africa, 
i.^  not  to  credit  him  with  discovery,  but  to  add  his 
warning  to  that  of  others  who  have  known  the 
secrets  of  m  many  deaths  all  round  the  Coast  of 
Africa.  _^ 


Before  I  close  thcso  reioarks  I  must  moke  one 
short  appcsal,  if  it  only  takes  the  form  of  an  en- 
treaty to  be  of  good  courage.  I  say  this  because 
there  are  iome  here  who  intend  to  go  to  Central 
Africa^  and  to  try  what  can  he  done  in  the  way  of 
opening  np  a  legitimatti  trade.  Before  Livingstone 
took  his  lonely  journeys  thero,  heforo  h(*  roused 
our  indignation^  onr  pity,  and  our  energy  by  these 
bita  of  paper — thpso  stained  letters  and  pcjcket- 
books,  you  know  what  a  ierm  tttcotptila  it  all  was* 
Tou  know  that  the  schoolboy  who  could  tell 
where  Zanzibar  was  would  go  up  to  the  top  of 
his  dasA.  I  hare  eren  heard  that  fiTe  years  ago 
on#  of  tboa^  who  sit  in  high  placns  beliiived  that 
the  Moeambique  ohannel  was  the  entrance  to  the 
Fersiait  Gul  f !  W  oil ,  oeo  how  marvelloiMly  all  this 
has  changed  and  in  how  fihort  a  time. 

If  you  want  conimorce  you  must  first  have 
frequent  and  dependable  communication :  this  is 
what  scaffolding  is  in  the  (erection  of  an  edifice » 
and  finally  it  becomes  as  iieceasary  as  witi^  to 
a  bird  J  or  rails  to  a  trrnn.  Three  years  ago  we  nave 
kno  WBaD  aocumulationof  the  most  vitally  important 
deflpatehes  and  lettiTS  to  lie  at  the  Heychellos  Islands 
for  six  months  waiting  for  a  passage  to  Zan- 
zibar ;  now,  thanks  to  the  noblo-fipiiited  ent-er- 
prise  of  the  maiiagens  of  the  British  Indian  8team 
Navigation  Company ^  wo  havo  alwayn  a  monthly 
commmtication  with  Zanmbar,  and  it  is  possible 
to  receive  telegrams  thc?nce  hi  about  tnx  duyw.  I 
Ae  if  this  wiTB  not  enough » the  Cape  mail  steamers 
also  run  from  the  Cape  to  Zauzibfir^  so  there  are 
two  fitdJigw  to  the  bow,  but  far  more  pleasing  it 
ia  to  relate  that  the  Portuguefle  Government 
have  entered  into  arrangementa  witlt  the  more 
important  of  these  two  lines  to  open  up  their 
ports  on  the  coast,  such  as  Mocamhiqtif',  Quil* 
liBjane  (md  Delagoa  Bay,  Nur  mufit  I  omit  to 
mention  another  ciixjumstance  which  has  occurred 
within  the  last  fuw  days.  It  may  be  known  to 
many  here  that  a  mQvi*ment  ba8  been  m4  afoot  in  • 
Scotland  to  rtdse  up  an  appropriate  memorial  to 
their  countryman,  whom  I  trujtt  we  have  kept  in 
view  throughout  this  ervening*  Taking  him  at  his 
word,  thej  have  rightly  tronjectured  that  David ' 
livings toiio  woiild  ratht^r  have  seen  a  bravo  | 
determined  cUbrt  made  tui  Lake  Nyassa  to  i 
break  in  upon  thu  darknt<ss  of  these  tribc«i 
from  whom  the  slave  traders*  gains  are  derived, 
thaa  any  other  fon^i  of  monument  to  perpetuate 
his  memory.  Already  a  party  is  fitting  out  to 
oocomplinh  thifl»  Money  has  been  subscribed  with 
a  lavish  hand,  and  the  necessary  boats  are  being 
constructed.  An  appeal  has  been  made  to  the 
Oovenunent  of  Dom  Luijt,  and  it  is  very  gnttify- 
ing  to  state  that  it  has  been  responded  to  in  utl 
e:KeeUent  and  gtadous  spirit.  It  has  been  pointed 
-out  in  the  first  place,  by  Br.  Stewart >  tho  organiser 
of  thk  enteiTpriie,  that  without  the  enom^ous 
Cuttoms'  dues  payable  upon  goods  iit  the  Zambesi 
are  waived  in  this  instance  in  favour  of  the  inetu* 
bers  of  the  missionary  sc^ttlenient,  so  that  they  may 
not  be  taxed  upon  goods  whioh  will  be  S].ient 
aa  money  beyond  the  regions  which  Portuguese 
traders  frequent,  the  thing  must  in  time  die  a 
natural  death.  His  E:i;cellency  Joao  de  Andrade 
Corvo,  Minister  of  the  Colonies,  in  lisbon,  has 
forwarded,  through  the  Viscount  Duprat^  Coniul- 
General  of  Portugal  in  this  country,  who  is 
at  all  times  the  friend  of  progress,  not  only  an 


oMcial  orde^  under  his  own  hand  to  tiia  GornTmif 
of  Moeambiqne^  but  we  ore  awnred  hi  aSM^lue 
form  that  all  that  haa  beea  asked  for  is  btAj 
granted,  tmd  that  virtually  no  Uinit  k  to  lie  |bU  m 
the  words  *' protection "  and  ^'^help**  fortheptt^^ 
Looking  forward  to  the  deiTelopnient  of  tiid»>* 
legitimate  trade — ^we  have  put  the  otdy  pmnm 
that  is  admissible  on  the  Arab  authoritieai  ia^  niiti 
powerful  results;  but  commence  will  have  to  pwss* 
late  equally  through  the  great  Portugup^ti  p**. 
board  bet  weeii  Cape  Delgado  and  Ddageal^ 
let  us  hope  that  Portugal  ^vill  see  what  m 
tunity  lies  at  her  door.  Conlufiion  is 
along  the  interior  caravan  routas  cm  aoccnmi 
interference  with  the  slave  trade,  and  now  b  tbe 
time  to  divert  trade^  as  I  have  nhown,  fnsm  iW 
long  unnatural  course  it  takes  to  rc^aoh  the  Ai^ 
towns;  the  natural  outlet  must,  and  jU  ways  will  b^ 
by  the  Hhiri^  and  Zambesi.  Time  wiyr  wbm^ 
mthout  doubt,  the  exporta  from  Alrica  wm 
enormous  in  comparison  to  what  they  anr  ii 
present.  We  turn  to  maps  printed  hooteil 
of  years  aeo^  and  wo  are  astoniahitd 
find  large  irdand  seas  laid  down,  and 
though  rough  testimony  borne  to  the  £Mt 
tracreilers  wandered  in  those  times  Im  all  ' 
tiouB.  This  was  before  the  days  of  geo^ 
societies,  tuid  before  the  thirst  arose  which 
possesses  us  for  aeonrate  knowledge^  But  ii' 
idso  before  the  slave  trade.  It  is  this  whidi' 
made  Africa  unsafe  to  travel  in — harnsn  of 
sure.  It  has  been  for  many  yeora  as  danj 
for  the  traveller  as  for  the  native ;  tho  a 
plores,  the  other  livei  with  his  life  in  hii 
Of  a  sudden  Livingstone  oonies  upon  the 
singlehanded  he  has  pointed  out  both  tha 
and  the  remedy,  and  inasmuch  as  he  has 
hk  life  in  a  pure  and  single-minded  eud< 
raise  the  down-trodden  uid  oppressed^  I 
that  we  need  not  be  5urpri8e<i  to  obserrw 
effi>rts  have  secured  more  than  human  favoUTi 

As  in  the  pages  of  bittory  we  read  th«t 
Pagan  fortress  gave  way  at  last,  that  y< 
seige  were  brougnt  to  an  end  by  one  berw 
that  the  assault  took  pbice^  and  that  when 
great  gate  of  the  citadel  moved  inward 
hinges  it  was  just  wbwi  tho  leader  of  the 
hope  had  cut  his  way  through  the  gaiTWn 
reached  the  city  gate  to  open  it  and  admit 
fellowSf  so  has  it  been  wiui  Central  Africa  aad 
Livingstone,  To  misai(»i&ries  and  tradeiv  it  u  liil 
to  swing  the  wide  gatci  back.  The  lesdcsr  Tbsim 
scaled  every  obstacle,  he  has  fiung  to  ua  tbe  k^y  <tf 
the  fortress »  he  has  died  with  his  hand  upon  te 
drawn  bolt^  and  now  it  only  requir^^s  th»^  naitld 
cfibrt  of  Christendom  to  enable  us  to  t.;trry  lils  *rf 
freedom,  Christianity  and  oivilisatioPf  into  th»  dfr 
where  the  dr^nion  of  wickedness  and  erueUy  bif* 
long  held  the  humanity  of  a  ccmtinent  la 


DISCUSSION. 

TheChslnnam  called  upon  Mr.  Yotrng  iaofmi} 
eion,  a  gentleman  who,  in  18GS,  when  IhenewiCi 
Liviiigatc»ne's  death,  led  an  e^p^dition  tip  the  '• 
into  tho  Shire,,  tbilowed  up  the  course  of  Dt*  IAt^ 
and  found  tbut  the  rncnour  was  ftdiet  it 
spread  by  his  retinue  to  SKplain  their  dei 

Xr.  E.  D,  Yoang-  said  ho  could  bear  lesttniovy  t«  I 
had  been  eaid  abciut  Lake  NyasaN,  and  tbM  va^ 
alaye  trade  in  that  ifgion  was  put  doira  ito  ' '  ~ ' 
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Iitoe  (of  tlui  bfuflfit  of  A&ica.  Ho  waa  going  ihoro 
b«  baciW»  h»  thouffht  this  wob  tbo  timo  to  do  Homo 
[10  A£rit4i*  Tt  ooold  be  done,  and  ought  to  bo  done, 
%dtii  God's  bleutng  ho  liopad  to  be  Able  to  do  it. 
KknttD  go  ftiid  do  work — not  taJk  About  it  barore- 
ib4  bnt  he  did  oot  sec  mo ^  great  diflicalt^  m  getting 
Iff  UIeq  BTy^iAa,  which  wa«  a  large  inland  a»a«  abounding^ 
k  iilu  ^lud  uiled  on  tta  wiib«ni,  and  thought  if  ho 
01  nil  mrwntitM*ipro|wrly  to  thoae  who  h^d  mfluefnce 
md  whowv«  desboiu  of  snppresiing  the  iiave  tiadc^ 
tbef  wi»dd  put  their  shoidder  to  the  ivhcol,  and  put  the> 
vlulftthiAg  down.  The  alave  tmde  thero  wus  carried 
mbf  i  fiW  poor,  miMrftble^  brilf- caster  Arabst  olmoAt  too 
oetast]>t5b{e  to  talk  about.  In  fact,  half  a  dozen 
Caeliilnnan  on  the  lake^  with  a  g^od  boat,  would  b<^ 
idflQt  to  |ictt  down  the  trade.  There  were  4O,D0O  or 
~  llaT«a  tftk^a  acrosa  the  lake  in  a  few  miserable 
which  mij^ht  eatily  bti  done  aw&y  with.  The 
miitAke  in  Dr,  Liringstone^s  ship  was,  that  it  was 
lat  altogether ;  one  piece  of  it  weighed  four  and 
'iDitf,  ftod  it  had  to  go  sixty  mOes  aorois  a  ridg^  of 
""'tu.  He  believed  the  mistake  waa  made  hero  at 
lOt  by  Dr.  Livin^tone.  However,  he  {Sir. 
l)  had  proflfced  by  this  ex|>erience,  and  took  out  a 
CBDstnicfced  that  it  would  take  to  piecf^s,  and  that 
,  agro  could  cany  a  portion.  With  that  boat  ho 
'ttiled  on  that  lake  with  twenty- five  negro^B  and 
ithi  ptovistone.  It  biid  now  b^n  decided  by  the 
otf  oOO'tland  that  they  would  mend  out  n  mission 
Uay  had  aakod  him  to  ^o^  find  he  codld  not  re- 
^!bi  TSSiel  h^i  wua  now  going  to  take  would  he 
lu^of*  which  would  astonish  the  natives  and 
I  as  well.  It  would  perhaps  require  6410  men 
it,  instead  of  240,  When  thoy  were  once 
thero,  they  would  soon  gain  over  the  chie& 
ndo,  and  he  believed  the  nativee,  without  any 
wcmld  put  down  slatery*  Thev  were  p«oplo  who 
istad  to  be  told  what  was  right,  and  to  have  a 
mind  amongst  them,  and  the  thing  would  be 
TU  believed  in  two  years'  time  the  entire  traftic 
B  ^TOM  the  lake  would  be  at  an  end.  At  any 
in  diirht  month  a*  time  he  hoped  to  be  there,  and  he 
ghul  na  obaLacle  waa  removed,  viz.,  the 

■leut,  through  tbo  influence  of  his 

ti: ; ...  ^  II  ntDuprat,  were  going  to  remove  the 

entirely,  in  th<3Lr  instance,  to  oseiet  in  the  enterpriae. 
Mau  inquired  the  sue  of  the  vessel  to  be  taken. 

T«tt3ig  said  she  would  be  about  47  f^t  long^  10 
ssfii,  «nd  5  feet  deep.      She  would  be  fitt^^d  with 

IMmplete,  and  would  also  have  an  nUTilinry  engine. 

'baEOtti  would  be  about  twelve  toe  a.  and  she  would 
Wif  w«ather  sh«  would  meet  with  on  the  lake. 

:  fmawaey  Saondors  aaid  that  all  must  bo  nneni- 

>  Will}  rt  (T^^id  I'D  Dr.  Liringtttone,  and  also  as  to  the 

aUlilv  of  trade  penetratitig  into    the    interior  or 

Hq  wwhed  ho  could  say  he  perfectly  agreed  in 

[  which  waa  proposed ^  but  from  some  of  the 

I  made  by  Mr,  WaHer  he  was  cooipelled  to 

Fur  instance  he  had  stated  that  any  trade  to 

I  islpiricit  of  Africa  could  only  be  carried  on  by  means 

^>  BiYigable  rivers,  and  that  overland  trade  waa  only 

">  in  toojtaction  with  the  slave  trEL^c,  for  that  was 

la  hii  pfoposition.     He  further  «ald  that  if  any 

I  tiadc  waa  to  be  opened  in  the  interior  of 

^l3ave  trade  must  first  of  all  be  put  down.     To 

mid  not  aaaent;.  on  the  contrary  be  coutendefJ 

fetdown  this  traffic  in  the  interior  it  would  not 

Jttd  only  on  the  cnilBers  on  the  coast,  but  they 

'\i  imipar«d  to   forse  legitimate  trade  into  the 

|ind  thwiQ  to  contend  hand  to  hand  with  tb&»e 

If  £aglia1uiiein  would  resolve  upon  carrying 

9ffa«  hiterior  of  Africa  with  balf  the  em^rgy  and 

rt|icHt  which  their  forefathen;  had  shown  in 

t  «i^£  ^•y  wwiid   be    sure    to   succeed*      When    he 

^1  jf  *^   (Fodly  spirit   in   which   they    wont    to 

^'^  ^  nimm  to  the  almost  puritaaiciii  language 


introduced  into  the  charter  parties  and  various 
documents  connecbed  vith  the  freighting  of  their 
ships.  In  hid  opinion^  they  shoxild  look  for  tho  develop' 
ment  of  legitimate  trade,  not  ooly  by  the  rivers,  but  over* 
land,  to  bo  accompUahad  by  establishing  permanent 
stations  at  intervals,  so  that  a  constant  communication 
would  be  kept  up,  and  the  resources  of  the  country  would 
find  a  ready  sale  at  these  dep^^tfi.  Such  was  the  instru- 
mentality employed  in  India,  and  by  the  Hudson^ s  Bay 
Company ;  and  seeing  what  they  had  accomplished,  what 
difficulty  was  there  in  applying  the  aamc  method  to 
Africa  ?  The  only  difficulty  wa«  one  which  had  been 
frequently  expounded  there  by  one  of  the  governors  of 
Bombay  and  several  other  persons,  viz*,  the  rapacity  of 
the  native  chiefs.  The  way  to  get  over  that  was  to  en- 
feree  law,  and  protect  tiiemselves  by  going  armed,  so  a« 
to  maintain  their  legitimate  rights.  Another  of  Mr. 
Waller's  remarka  waa  tliat  thu  Sultan  of  Zanzibar  was 
coming  here  on  a  Tisitr  aod  that  he  ought  to  meet  with 
every  encouragement  and  support  as  a  potentate  who 
exercised  considerable  influence  on  the  Hast  Uoast*  But 
how  was  he  to  be  met  ?  By  telling  him  that  the  trade 
now  carried  on  between  the  interior  and  his  dominions 
was  to  be  diverted  to  tbfl  Portuguese  possessions. 

The  Eev,  H.  Waller  remarked  that  he  did  not  speak  of 
the  trade  with  ibe  Sul Urn's  dominions. 

Hr.  T.  Saundsrs  said  it  was  with  his  dominions  that 
the  trade  from  Lake  Tanganyika  was  now  carried  on, 
and  it  was  an  overland  trade  ;  and,  moreover,  trade 
might  very  well  bo  carried  on  between  the  northem 
end  of  Lake  Nyaaaa  and  Zanzibar^  which  would  relieve 
them  from  the  neccBsity  of  depending  on  the  friendly 
offices  of  the  Portuguese.  No  doubt  tbcy  had  acted  with 
foresight  as  well  as  with  liberality  in  relieving  this  ex- 
pedition from  the  payment  of  duties  ;  but  what  waa  to  be 
reasonably  expected  from  the  Portugmjso  when  English 
enterprise  had  succeeded  in  establishing  trade  with  the 
interior  of  Africa,  and  when  it  camo  to  be  developed 
along  the  waters  of  the  Zambesi,  but  an  impoeitioti  of 
thoeo  duties  upon  which  the  kingdom  depended  for  ita 
resources. 

The  fiev.  H.  Waller ^ — This  is  a  missionary  expedition. 

Itr.  T,  Saunders  said  it  waa  to  trade  with  the  interior 
of  Africa  that  they  must  look  for  the  development  of  ita 
civilisation  and  the  maintenance  of  missionary  enter* 
prise.  What  they  were  asking  the  Portuguese  to  do  wu 
inconsistent  with  any  idea  of  politics  or  common  oense 
in  dealing  with  other  nations;  it  was  asking  thoesj  who 
could  ill-afTord  it,  to  sacrifice  their  resonrcee,  and  to  be 
instrument Ej  in  diHSominating  a  religion  contrary  ti:>  their 
own.  Thia  wob  too  much  to  ask  of  any  nation,  and  what 
England  herself  would  not  grant.  No  doubt  the  Portu* 
gueee  saw  clearly  the  policy  of  asaigting  to  establish  a 
mission  which  would  have  the  effect  of  developing 
the  trade  upon  their  rivers,  but  it  would  be 
a  great  mistake  to  suppnee  that  they  would 
sacrifice  their  aystem  of  raising  a  revenue.  With 
regard  to  the  Bultan  of  Zansibar  when  ho  arrived, 
wo  should  be  prepared  not  only  to  tell  him  how  maol> 
we  admire  hia  eelf-uacriflce  in  giving  up  the  reretitio 
which  be  had  derived  from  the  cultivation  of  the  Arab 
slave  trade,  but  also  that  wo  are  prepared  to  iMist 
him  and  his  people  with  Euglish  capital,  by  eetablisbing 
a  trade  with  the  interior,  through  the  porto  of  Zanrihar. 
Ho  looked  forward  to  tbe  establishment  on  Lake 
Nyassa  as  of  great  importance,  but  a  mistOike  in  thia 
matter  would  mean  the  sacrifice  of  a  generation  of  time* 
He  hoped  the  time  had  arrived  when  the  old  Anti- 
slavery  Society  might  be  revived,  and  when  an  Alrican 
Society  might  be  formed,  to  proceed  upon  the  experience 
of  the  old  territorial  societies,  and  that  thus  they  would 
have  a  legitimate  trade  competing  with  the  illegitimate 
trade  tbey  wanted  to  destroy,  and  thus  the  Continent  cf 
Africa  would  be  open  to  the  light  of  knowledge,  of 
legitimate  industry,  civilisation,  Christiamty,  and  all 
the  other  benefits  which  'would  follow* 


thia 


Hie  Ear.  H.  Wftllor  romntk^  fbat  if  Hr.  8aQ!iil«r« 
would  look  on  tbc!  map  lie  would  tee  that  Cape  Delgado^ 
the  Portu^eBd  northern  coast  bomidarjs  eame  imme- 
di&telf  opposite  the  north  end  of  Lake  Nfassai  lo  that 
all  the  trajie  oomin^  down  the  Uke  luid  out  of  the  Zam- 
besi and  Bhir^  was  fairly  within  the  Fortagueee  line. 
He  bad  not  alluded  to  the  rogion  of  Tanffuijika  as  c^n^ 
from  which  trade  ahould  be  withdrawn ^  He  ahould  be 
the  laat  to  ftdvocute  any  attempt  to  mitilead  tlie  Sultun 
of  Zan^bar,  but  he  had  an  enormous  torritoiy  near  him 
at  preflent  quite  undeveloped^  and  no  nnmanng>ahle  did 
he  find  it^  thcit,  rKT^ording  to  the  latest  news,  IJnyauyembeT 
the  great  centrHl  station  on  the  road  to  Ujiji  and  to 
Tangmyikji,  hiid  been  abandoned  alto^if'tber  to  rebdla 
iigainHt  hifl  authority.  He  should  be  the  first  to  rejoico 
in  land  traffic  being  opened  up  ;  but,  unfortunate! y»  he- 
twt'en  the  co&st  fvnd  Lake  Nynssathe  country  waa  almost 
depopulated,  and  rt  would  starve  out  any  itationa  or  any 
trader  going  overland.  He  looked  forwiard  to  the  time 
when  the  country  ihoald  ao  fkr  have  *^  recuperated »"  and 
the  population  apread  over  that  bolt  bot  vcen  the  lake  and 
tbo  coast,  that  it  won  Id  he  possible  for  tradings  pnrtlea  to 
go baok wards  and  fori^cirds^  and  furnish  themseWrs  with 
proTiBiona  on  the  way.  But  when  only  one  person  had 
traveUed  therOt  vis.,  Dr.  Livingstone,  thttymust  take  his 
experience  tu  a  guide^  He  was  nearly  starved  on  thfi  way 
to  l^ke  Nyaasaif  and  in  a  letter  written  to  him  (Mr* 
Waller)  shortly  after  passing  the  lake,  be  strongly  de- 
precated any  attempt  at  fusing  to  it  overland^  by  point- 
ing out  thiit  the  true  logitimiite  way  of  opening  np  that 
part  of  Afriia  was  by  water,  snd  that  water  the  Zambesi 
and  BhirS  navigation*  It  was  not  an  idea  of  hia  own 
whiqh  he  Imd  brought  forward,  but  he  had  triod  to 
reHeot  the  views  which  Dr^  Livingstone  had  held  when 
tbaj  ware  together  on  those  rivers,  and  whioh  he  believed 
femainod  with  him  to  the  time  of  his  death. 

Mr.  T.  Saunders  protosted  agaiost  the  idea  that  the 
Portuguese  boundary  was  to  be  recognised  as  a  line  from 
Cape  Delgada  straight  across  the  continent. 

Hie  Bar.  H.  Waller  said  that  waa  not  his  meaning, 
Such  a.  notion  was  not  entertained  by  any  enlightened 
person ,  either  Portuguese  or  English,  Ho  had  merely 
taken  this  point  on  the  coast  as  one  from  which  to  draw 
an  imaginary  line  in  dividing  the  natural  trend  of  trade 
towards  the  Portuguese  terri tones  on  the  one  band  and 
Zanzibar  on  the  other, 

Mr,  E,  Htitchinsen  thought  all  who  had  read  Living- 
stone's writings  must  he  perstiaded  that  there  was  no 
ahance  of  any  development  of  internal  commeT^e  with 
Afnca  until  the  alave  trade  was  put  down.  One  point, 
however,  had^  he  thought,  a  little  c'scaped  the  nonce  of 
Mr.  Waller,  vi«.,  that  slavery  was  not  confined  to  that 
part  of  Africa  of  which  he  had  spoken,  and  with  which 
he  WAS  most  familiar.  He  quite  agreed  in  the  pro- 
position that  the  introduction  of  Isgitimate  commerce 
would  destroy  the  slave  trade,  hut  he  did  not  tliink  the 
efitablishment  of  a  misnion  and  trading  station  on  Lake 
Nyassa  would  accomplish  the  purpose.  Nor  was  it 
correct  to  say,  as  he  understood  Mr.  Saunders^  that  they 
mnst  not  rely  on  English  cmisers.  Dr.  Livingstsne  hod 
stated  that  it  was  impossible  to  introduce  commerce 
while  the  stave  trade  existed,  depopulating  and  ravaging 
the  country,  and  destroy  in  jr  all  ftiith  in  ordinary  com- 
mercial transactions*  He  would  th  ore  fore  venture  to 
state  broadlv  that  until  English  power  was  brought  into 
play  in  the  Indian  Ocean  to  stop  thia  traffic,  wo  should 
never  accomplish  what  was  dasired,  This  had  been 
proved  by  the  experience  of  the  West  Ooast,  where  there 
was  no  chance  for  develoning  bads  whilst  the  Yoruba 
country  was  ravaged  by  slaves.  The  estahlishment  of 
this  mifflion  statton  on  Lake  Nyasta  would  not  check 
the  slave  ^»de  at  its  roots  or  stop  the  source  of  supply* 
Slaves  were  now  being  brongbt  down  to  the  coast  and 
smuggled  off  to  the  markets  of  Persi[^  Turkey,  and 
Arabia,  and  BO  long  as  their  demand  continned,  and  the 
pmEta  were  almost  fabulous,  the  trade  vould  be  continued 


if  not  forcibly  pat  a  stop  to.,  England  had  tbs  po*«  l» 
atop  it,  and  it  was  her  destiny  go  to  do,  as  had  b««n  giiad); 
said  by  Lord  Fahnefston,  and  any  GorenKmeot 
which  carried  ont  that  policy  would,  h«  was  m% 
be  inpported  in  it.  The  Sultan  of  Zanzibar  wuulil 
no  doubt  receive  a  hearty  weloome  hen^  loi 
though  a  Mohamm^edan,  and  therefore  accoitomsl 
to  slavery  all  his  life,  he  appeared  to  have  cheerfellr 
acquiesced  in  the  views  of  the  English  Qo7emm«it,uu  * 
even  to  have  put  a  mors  liberal  tnterprcita^oa  qa  te 
treaty  he  had  signed  than  the  law  officem  of  tho  oows^ 
but  as  to  compensating  him  for  giving  up  a  pt^tiblt 
trade,  it  must  be  rsmemhered  that  by  the  trei^  of  18SI 
it  was  only  tho  domeitic  sLive  trade  which  li4  bin 
permitted ;  and  whilst  it  had  been  cakiJAted  '^ 
yearly  supply  of  3,000  would  amply  suffice  for  tli«f  _ 
of  all  his  dominion  a,  it  appeared  that  aoms  34009 1 
annum  came  down  to  the  coast,  20,000  paitiiif  C 
the  custom-house  of  Zanzibar^  and  paymg  m 
two-and-a-half  dollars  a  head.  8o  that  in  4«k' 
to  abandon  this,  we  were  not  calling  upon  him  1 
a  legitimate  tmde,  and  we  had  also  agreed  that  hsi 
no  longer  be  called  upon  to  pay  the  sufaiidr  of  f 
p«r  annum  to  his  brother  of  Muscat*  Still  he  c' 
and  required  every  enconragement,  for  his  own  f 
were  now  in  rebeUtont  and  he  had  many  di£c? 
contend  with.  He  must  say  ho  envied  tho*e 
responding  to  Livingstone's  invitation,  wep&  now  | 
fviring  to  settle  upon  Lake  Nyasaa:  but  th^  Cfc 
Missienary  Society  were  engaged  in  pexhapi  a  tftiHli 
if  a  humbler  task.  Looking  to  the  future,  thsfj 
pected  to  have  a  large  nambsr  of  lilieraied  diva 
deal  with,  for  even  at  present  there  was  corftiliiiflf 
telli  g^nce  arri  vi  ng  of  tho  capture  of  slave  dho  ws»  w 
was  to  he  done  with  them  'f  Some  wf^re  sent  to  Kl 
where  he  was  glad  to  find  they  conJd  be  r«*c«aTsd,l 
J  to  Bombay,  and  some  to  the  Mauritius  ;  hut  he  1 
^  it  far  better,  if  they  could,  to  keep  tho  nf^rueiicil 
own  country,  and  the  Church  Missionary  Sodety,ti 
'  fore,  had  sent  out  a  considerable  party  to  t«t&hli 
'  settlcmient  n(?ar  Mombas,  where  th«^y  were  kindlvrft 
!  hy  tho  *Sultan  of  Zanzibar,  at  which  they  wo«id  i 
modate  any  number  of  libera  ted  Africans.  Bt  this  1 
they  hoped  to  carry  into  the  intf^rior  by  nati^  i 
commercOi  civilisation,  and  Christianity  *  m  hsd  ' 
done  very  successfully,  He  b^eved,  on  the  W<st  t 

Mr.  Swanry  said  there  were  two  Sftmple 
logitimate  commerce  eotild  not  co 'exist  with  ilKl 
One  wail  that  the  n&tive  chiefs  obtained  wh>t 
wanted  in  G,xehange  for  slaves  ;  and  the  othef  \ 
caused  a  depopulation  of  the  country;  and  wh«i  i 
population  was  sparse,  the  negro  would  nevor  ww^ 
steadily  and  industriously  as  ho  would  where  it  wai  i 
dense.  Ho  would  only  add  one  word  to  givt*  hiJUftDW* 
concurrence,  as  a  roerchaut  of  long  eitperienct',  b  tw 
fittttemont  made  by  Mr*  Waller  as  to  thf  impnrtiBO*  trf 
keepLng  open  oommnnicationiT  Unl**as  th^f*  wni*  donffif* 
was  impossible  to  carry  on  trade,  With  r-  v-i  rd  ta  rtt«r 
navigation,  he  would  rf^mind  them  that  in  Inili»  tJ*ll 
was  first  developed  at  Calcutta  by  nieana  of  th*  1 
For  the  present,  it  was  hopeless  to  think  of  t^d 
the  interior  of  Africa  by  means  of  carriers.  Mr,  T 
had  told  them  on  former  occasions  how  hs  _ 
ceeded,  but  he  had  only  brought  down  ivory,  ■ 
could  afford  to  pay  for  such  means  of  tn&tispoil  ^ 
was  not  the  case  with  cotton,  palm* oil,  and  ^* 
bulky  nature,  He  certainly  should  not  advlM  i 
attempt  to  carry  on  a  trade  with  the  interior  < 
sword  in  hand. 

'  The  Tlseouiit  Buprat  wished  to  say  that  i  ^ 
levied  by  the  Portuguese  Government  in  Moiatn^w^W 
were  less  than  tboao  impost  in  Natal ;  and  stiMify 
Bay  everything  was  free.  In  reply  to  a  qaertioa  fto* 
Mr.  Swanzy,  ho  said  the  differential  dntioi  itt  f*^fPj|^ 
goods  carried  in  Portuguese  bottoms  were  now  i ' 
Iht  CbaiTmUL  laid  one  fact  br^Dght  oat 


tthsdM 


rthoI^M| 
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wSmbQj  in  the  disooaeion  was  that  legitiniate  oommerce 
nd  the  lUre  trade  eonld  not  exist  side  by  side.  A 
cwteia  amoant  of  trade  in  fiie  amis  might  go  on, 
beosnse  it  was  oonneoted  with  it,  hut  it  was  now  abao- 
hte^  established  all  the  wwld  over  that  there  was  no 
oonetttion  of  legitimate  trade  and  davery.  A  question 
bsdizisan  whethei)commeroe  was  lobe  oaxnedon  bywater 
or  orerUnd,  but  he  thought  the  different  views  might 
csiQt  be  harmonised.  Whether  thejr  looked  at  Africa  in 
the  tatare»  or  America  in  the  past,  it  was  pretty  evident 
ftat  in  the  beginning  water  carnage  was  essential,  but 
IS  time  went  on  and  tne  country  developed,  other  means 
«f  tnniport  were  adopted.  He  had  recently  met 
with  a  remaffcable  instance  of  this,  for  being  recently  at 
fit  Loais,  he  found  that  the  tntffio  on  the  ICssisBippi  in 
■tiSBiuis  was  abandoned  in  favour  of  the  railway.  The 
fialtui  of  Zanaibar,  whose  approabhing  visit  had  been 
iQnded  to,  already  knew  sometfiing  of  English  Govern- 
iMnt,  having  resided  for  some  time  in  Bcmibay,  and  he 
bopad,  therefore,  that  his  sojourn  in  England  would 
pCDfe  pleasant  to  him  and  usenil  to  his  subjects.  There 
eoold  be  no  doubt  that  progress  was  being  rapidly  made 
towards  a  happier  foture  for  Africa,  and  that  more  and 
BOfe  interest  was  taken  year  by  year  in  that  great 
ooiaby.  Only  a  fow  vears  ago  the  lakes  Tanganyika 
nd  ATassa  were  unheard  of.  but  now  missionary 
were  about  to  establish  settlements  on  their 
Wherever  Christianity  had  been  introduced 
tee  was  good  reason  to  believe  that  it  had  gone  a  long 
way  towards  prodooing  immediate  results,  and  therefore 
he  eoold  not  but  hope  that  these  efforts  if  successful 
would  be  still  more  benefioiaL  He  owiolnded  by  moving 
i  TDta  of  tiianks  to  Hr.  Waller. 

Xr.  T.  famidflrs  seconded  the  motion,  wfaidi  was 


IksleT.  H.  Wallar  briefly  acknowledged  the  vote,  and 
the  proceedings  terminated. 


WUCTKIUITH  OBKVABY  XXBTnie. 

WediMday,  March  10th,  1875;  Lord  Ai^fred 
8.  Ohukohill,  Member  of  the  Coandl,  in  the 
cbair. 

The  foUofwing  oandidatea  were  proposed  for 
cfeotion as  members  oi  the  Society: — 


-,  Charles,  Sligo. 
Binko.  Henry  Bock,  28,  Bath-street,  Citv*road,^E.C. 
CqIc^  Henry  Aylwin  Bevan,  6,  Northumberland-terrace, 

T^nemouth,  Northumberland. 
Dn^jan,  John  William   Gustavo   Leo,    3,  Plowden- 

MdingB,  Middle  Temple,  E.G.,  and  Clarendon-house, 

Bt  John's-wood-park,  N.W. 
taan,  George,  2,  Bast  India-aveoue,  B.C. 
HrihMi,  W.  H.,  St  Mary-atreet,  Gloucester. 
l«Ktan,  George,  2,  NorthfiekL-vOlM,   Wandsworth, 

&W, 
I^KfeoD,  John,  1,  Northfield-villas,  Waadswoftii.  S.W. 
Uaitoo,  Joseph,  jmi.,  2,  Northfield-villas,  Wandsworth, 

Bobiuon,  William,  Mount-plaaaaat,  Wembdon,  Bridg- 

8bsipe/Captam  W.,  J.P.,  HanweH-park,  Middlesex. 
^  Bon  Carlos  Ernesto,  Oonsnl-General  of  the  Be- 


pnUio  of  Uruguay,  3,  8priBg-«aidens,  S.W. 
^  James,  FX;.&,  Messrs.  Sleel  and  Co.,  Glasgow. 
y^«oi«h,  B.,  lioyd's.  2,  White  Lion-oourt,  E.O. 
i«Bg,  WilKam,  Lloyd's,  B.C. 

^following  candidfttes  "were  balloted  for  and 
H  tMed  members  of  the  Society  :— 


Al^inson,  George,  66,  Aldersgate-street,  E.C. 

Austin,  Henry  Felix,  125,  Bermondsev-street,  S.E. 

Blood,  William,  East  street,  Crowland. 

Bl^,  J.  Henry,  Great  Taimouth. 

Buist,  A.  J.,  Bronghty  Ferry. 

Caldioott,  J .,  24,  Wood-street,  E.O. 

Caldioott,  T.  P.,  24,  Wood-street,  E.C. 

Hunt,  John,  Hope  Works,  Communication-ioWy  Bir» 
mingham. 

Leney,  Charles  F.,  Phoenix  Brewery,  Wateringbury,. 
near  Maidstone. 

MoPherson,  James,  Savannah,  G^eorgia,  U.S.  America. 

Mawle,  J.,  Banbury. 

SandfOTd,  F.  Vavasour,  MD.,  Hammam-ohambers, . 
76,  Jermyn-street,  S.W. 

Saunders,  James  Ebeneser,  F.RXB.A.,  9,  Finsbury- 
cirous,  E.C. 

Scott,  Sir  John,  KC.MG.,  21,  Kensington-park- 
gardens,  W. 

Wood,  Christopher,  Bunscall,  Chodey. 

The  paper  read 


THE  AET   OF  POPULAR   ILLUSTRATION. 
By  Henry  BlaokbnnL 

If  it  were  jKMsible  in  a  sihovt  half -boor  to  attract 
serious  attention  to  a  sabjeot  ia  whioh  all  are  more- 
or  less  interested,  it  mi^M  be  worth  while  to  con- 
sider to-night  whether,  an  the  matter  of  illustrating 
books  and  newspapers,  we  are  reidly  keepme  pace 
with  the  times;  whether  we,  who  provide  the 
illustrations  which  are  tossed  from  steam  presses 
at  the  rate  of  fiye  thousand  copies  an  hour,  are 
doing  the  beet  work  we  can.  Tl^  art  of  illusfcra* 
tion,  as  practised  at  jnresent,  is  a  Iwge  subject,  and 
would  take  several  evenings  to  weuss;  I  will 
therefore  ooofine  myself  to  that,  perhaps  inferior, 
branch  of  it  which  relates  to  tne  production  of 
popidar  illustrations  for  the  type-printing  press, 
suggesting  at  the  same  time  that  a  "  Society  for 
ihe  Enoouragement  of  Arts,  Manufactures,  and 
Oommeroe"  might  oontinDe  the  disouasion  on  a 
future  eveninff. 

It  was  weU  remarked  lately  by  Mr.  Water- 
hottse  Hawkins,  in  a  pi^er  on  "The  Graphic 
Method  of  Teaching,*'  that  through  the  pictorial 
system  the  mind  reoeiTes  impressions  witii  the  least 
e£Bort,  and  in  the  quidcest  way,  and  that  the 
graphic  method  was  the  tme  way  of  imparting 
knowled^.  Are  we  then,  in  the  matter  of  giving 
informatHm  or  in  imparting  knowledge  through 
the  medium  of  illustriatious,  adopting  the  truest 
and  simplest  methods  ?  I  venture  to  say  that  in 
the  majority  of  oases  we  are  doing  Tmfihmp  of  the 
kind.  We  have  ntotures  in  abundMioe  which  de- 
light the  eye,  wnich  are  artistically  drawn  and 
skilfally  engraved,  but  in  whidi,  in  nine  cases  out 
of  ten,  there  is  more  thought  given  to^flect  as  a^ 
picture  than  to  illustrating  the  text.  Thismestion 
was  discussed  in  the  ooumms  of  the  Aummum 
about  two  years  ago.  Speaking  of  the  mtem  of 
book  and  newspaper  iUustration  then  ana  now  in 
vogue,  it  was  argued  thns: — 

**  The  great  want  at  this  time  is  a  shapler  and  better  form 
of  {ttaatnUkm  lor  novels,  tales,  megsfiinee,  aewspayi,  and 
lor  aimt—taro  of  the  butterfly  kind.  Ilto  praseot  system 
is  too  eambnms.  too  oostly,  aid  too  ahsuid  to  last  It  is  an 
absurdity,  for  initeaoe,  ooaamitted  every  day,  to  give  an 
elaborate  drawing  of  farnituie,  made  out  to  the  esaot  square 
of  the  page,  for  the  paipeee  of  einresiing  a  lotar's  devotion, 
aad  ahaoot  as  unasnessiry  to  make  a  caxefol  tlaw  of  Hyde- 
park  as  the  grsuadvoik  wr  a  fan." 


To  standard  works  and  those  of  high  artlatic  aim 
these  rDmftrkB  do  not  of  course  apply* 

Tho  objections  pointed  ont  in  um  Athenaum  to 
the  carefully  sh^ided  view  of  Hyde-park  and  to  the 
unaginary  drawing-room  were ; — 

L  That  for  necessary  reasons  of  speed  and 
economy  auch  details  can  seldom  be  well  engraved, 

2»  That  they  aro  generally  imtrue, 

3.  That  the  space  occupied  andtite  coat  incurred 
in  productiou  tends  to  decrease  the  number  of  illus- 
trations and  to  a  lack  of  variety. 

XiCt  us,  then,  aak  our  artists  if  they  cauuot,  aa  a 
rule,  express  their  ideas  in  fewer  linea ;  in  short, 
give  us  better  work  and  less  of  it — put  half  the 
work  in  one  illustration  and  give  us  two,  That  is 
the  priucipal  question  to-night*  With  so  many 
fHciiities  for  reproduction ^  and  improvements  in 
machinery  for  rapid  printing,  is  it  not  high  time  to 
make  a  study  of  the  best  methods  of  drawing  for 
the  pros* ;  to  stand  aside,  at  it  were^  for  a  moment 
and  ask  ouraelTes  whet  her  ^  in  the  style  and  pattern 
of  our  illiitftrationA^  we  may  not  have  been  working 
in  the  old  grooves  too  long— whether  the  moulds 
we  hare  used  so  often  are  not  beginning  to  lose 
fiharpnesB  and  significaneo  ?  The  old,  praetiea! 
answer  will  come  back  to  us  as  surely  as  the  return- 
ing tide— '*  The  public  is  satisfied,  and  the  system 
payi."  But  if  it  were  not  worth  while,  from  an 
artlstie  point  of  view,  to  do  the  best  and  truest 
work  we  can,  1  think  it  may  be  shown  that,  rightly 
managed  J  a  simpler  system  of  illustration  would 
be  commercially  successful,  and  increase  work 
for  artisti,  engravera,  and  everyone  concerned. 
The  cost  of  dluatrations,  as  lit  present  drawn,  un- 
doubtedly reduces  their  nuuiberj  and  a  fashion 
being  set  for  a  particular  style  of  engravinga  (as 
in  our  magazines),  it  would  be  hazardous  to  make 
a  change  all  at  once;  but  it  may  l>o  worked 
graduaSyj  and  it  rest-^  with  our  younger  artists  to 
do  it,  for  the  processes  of  reproduction  are  to  hand. 
The  time  ^vill  surely  come  when  we  shall  look 
back  upon  the  present  monotonous  system  with 
consider  able  amusement^  and  upon  a  book  or 
newspaper  that  is  not  illustrated,  as  an  incomplete 
production. 

Let  us  consider  shortly  the  means  at  omr  com- 
mtmd,  both  artistically  and  mechanically,  and  see 
what  are  some  of  the  possibilities  in  illuatration. 

First,  in  the  daily  press-  A  *'  speeial  corre- 
spondent*^ is  sent,  we  will  say,  to  what  is  called 
the  seat  of  war,  or  is  stationed  in  some  remote 
country »  to  give  the  r traders  of  a  newspaper  the 
benefit  of  Iiis  observations. 

What  does  he  do  to  express  himself  most  clearly 
and  quickly*  ? 

In  the  imperfect  clumsy  language  which  he 
possesses  in  common  with  every  Minister  of  Btate 
and  national  school -boy,  he  proceeds  to  deacribe 
what  he  sees  in  a  hundred  lines,  when  two  or  thro© 
skilful  strokes  of  the  pen  ini^ht  have  expressed 
his  meaning  pictoriaUy.  1  think  you  will  adtnit 
that  our  ordinary -written  language  is  clumsy, 
when  I  remind  you  that  in  order  to  provide  the 
copy  for  a  newspaper  correspondent's  letter,  such 
as  we  see  written  in  the  IXmet  every  mornings 
the  point  of  the  pcm  has  had  to  travel  over  a  dis- 
tance of  more  than  one  hundred  feet  I  This  is  the 
actual  aacertamed  measurement,  taking  into  ac- 
ooimt  all  the  ups  and  downs,  crosses  and  dashes 
d  an  ayerage  letter  as  it  arrives  from  abroad ;  and 


yet  we  hear    of    letters  "  written  uivl*fr  fiw," 
*^  writteji  on  a  drum-head,'*  **  in  the  i»il  1 
under  the  greatest  difficulties  when  fu 
record  is  everything*      By  «y«teiE^     ' 
the  time  occupied  in  tnmsmittitig  i 
letter  is  reduced,  but  the  pictorial  Ui-tu 
mimication  shoidd  come  to  the  aid  of  ti 
ospecially  as  simple  forms  will  soon  be  tr.^^.^^ 
by  telegraph* 

Think  what  intoreat  would  have 
added  to  Dr»  Russell's  letters  in  the  Tinio,  j 
the  Crimea,  if  it  had  been  poasililo  to 
inserted  hero  and  there  with  the  tyx>e  a  hm  t 
pictoriaUy,  or  even  a  little  diagram  of  a 
ment  or  position.  It  may  be  said« 
illustrated  newspapers,  with  every  event  of  b 
ably  sketched  by  special  artists/'  True, 
illustrEtions  took  time  to  prepare,  and  the  i 
of  these  vivid  letters  had  **  gone  on  to  »ODU 
else/*  The  pictorial  recoi3  should  ha?« 
simultaneous  with  the  verbal — ^the  picttuni 
wanted  when  the  letter  was  read,  AKJiiu.  iu] 
of  peact,^  there  are  many  events  of  inten 
scenes  ptissing  before  the  newspaper 
spondent's  eyes,  which  cannot  be  adequate 
scribed  in  words.  In  every  city  or  town,  to 
place,  there  is  some  leading  feature,  architi 
or  natural,  that  gives  character  to  it :  Jtnd  it  i 
add  greatly  to  the  interest  of  letters  from  i 
to  have  them  headed  sometimes  with 
On  important  occasions,  and  for  gpe^jial  Ba^ 
the  foreign  correspondent  would  be  aci^oiup 
by  an  artist  trwined  for  the  work,  hut 
much  that  he  could  do  for  himself «.  He  i 
sent  to  us,  often  in  outline,  the  aapeot  of  »l 
or  the  curve  of  a  line  of  hills,  on  wnioh  somf  | 
of  public  importance  was  taking  place  ,  ho  i 
indicate  the  shape  of  a  church  spire,  or  I 
bridge,  and  the  plan  or  diagmjn  of  uiimy  al 
of  interest.  If  he  could  not  do  this  actuaUy J 
his  own  pen,  he  could  often  get  it  done,  mi 
mit  photographs,  from  which  it  is  now  1 
make  a  little  outline  in  relief  to  print  wilh  1 
t jpe  in  six  or  eight  hours.  The  point  ts»  tkst  1 
sketch  should  appear  side*by-side  with  the  i 
description,  and  really  illustrate  the  t«xt. 

In  descriptions  of  scenery,  words  so  t 
vey  the  right  impression  to  the  mind  of  ) 
that  it  seems  to  me  wonderful  that  >v 
better  method  in  common  use.      Let  m 
instance,  taking  a  few  lines  from  a  sunLiii'' 
spondent's    letter    in    the    Harz 
average  decseription  of  scenery,  such  ai  wol 
our    newspapers,    in    the  month   of  An 
September.      [Eemember,    the    cor 
doing   his  best  to    describe  to 
people,  a  scene  which  they  may 
for  themselves]. 

**  We  art)  now  on  Ihe  hiigliti  «bov«  Blmkoh 
TosmtoTj  1.360  fedt  iiboTfl  ihii  pl&iiii,  wi^  i 
istemipted  vi«w  of  diiUat  coun^  iooktnr  } 
©■•twiim,  II  view  which  u  c^lod  qq»  of  •  the  ^Mu 
Bmrx/     Tha  pUimi  of  UKnm tains  oil  which  w*  haM 
trmT«llbg  bera  eads  ftbrnpUj.    It  is  th«  «ad  of  ■"" 
world,  bat  the  plaics  wwm  illimita^btii.     Thetm  if  r 
b«lwe«ii  Ui  and  our  homifl  in  Berlin—  nothing  m  imp 
view  which  it  almoit  h  imposaible  t<}  de«crib©  in  wnrf 
lOttJDg^  lun  Ima  {^it'rced  th«  tbjI  of  mi  it,  aud  &  sLup  id  Koi 
Garmany  ia  TinroUed  before  lui,  distant  cltiei  cti'^LlitfJ 
Tia w  one  bj  one.    Fint,  w«  ••«  Hilberttadt  with  ^tt|^ 
then  Mngdebarg,  then  ULOther  dty^  and  aaotb*'. 
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*  la-v*  hmn  m  occupied  witli  tfaii  distaot  proftpt!<ct|  and 
lob|4KtA  of  iDteTMl  vhicb.  (pva  chArAc'ter  to  it,  ihMl 
m  cvtahoksd  th«i  c  h Armio  g  cr>mp<i«i  tioa  uid  t^g- 
I  of  thia  vnckdeTftJii  vie  v.     Th&re  £■  an  ancneot 
I  lb*  lMigbt»i  tha  town  of  BlainkpDberR  at  otu'  fost, 
iffUlnf  per|MBdietiUr  rockn  in  tba  miiadlediflUnce ; 
the  Tiilkffti  Hat  pAttnraAf  and  undn- 
jvofliia  aad  tlut  m«da  wicidmK  away  ocrota  the  plam«, 
*  omtnl  pol&l  of  intat^t  ii  the  chureb  ipire^  with  ita 
dta'  of  lioana  tpraadliif  np^irardii  Wwar^a  the  chati^iva, 
hJliB«Ativ^  t«rtaoea  tringad  witb  tree4.     There  \9<  the 
la;|BSfil«  %«fktT  of  forma  in  Uidr  curFi>«  4nd  wJbdiQ;??, 
"linvtrrtbjT  of  iiOl«,  if  only  *•  aag-geitiTe  of  fandJ 
I  tha  faoling' ef  iappcin;  and  protection  from  tho 
i  iLitural  expn»aton  of  Ui«  people,  and  not,  iuinu«t 
ptjue  effect/* 

I  IS  all  Ycrr  well  in  word -ptiin ting*  but  think 
reil  would   Uavo  b^c^n   lift-ed  from   those 
}  e^m^  by  HORie  suah  sketch  as  that  you  n^aj 
I  tli«  wall  { 

t  m  descifibtng  a  picture^  how  much  the 
>  uroiiM  be  hctghtenad  if  the  written  da^ 
irOT^    fl£0Onip8iiied  by  a  little  outline 
itt    oompositioii    and    genertd    eft^t. 
t  posiibte  to  do  thiB  sufficiently  to  interest 
leader,   aiid  without  infringing  the    law    of 
^ffiBihU  I  proviBd  by  eipcrii>uc<>  when  conduct - 
\  ibc  Picti^ruii  WQrfd,     When  the  es;hibition  of 
1  ALtadeniy  was  opened  last  year,  I  accom- 
LadiaiGriptioii  of  the  leading  pictures  iu  that 
'  with  Httle  outlines  indicative  of  their 
Qpo^tion  and  effect.      These  sketches 
m1  in  relief  in  a  few  hours,  and  printed 
the  snecess  of  tho  experinicnt  was 
i,  and  tho  testimonies  received  from  a  din- 
I  to  the  Tfilne  of  pictorial  notea  in  deseribing 
t  iincQcirouB  and  gratifying. 
sm  piractical  ffxamplas  of  what  may  and 
I  done  in  out  newspapers,  as  soon  as  wo  have 
plndnedto  give  us  more  iimple  sketches — 
iwhirh  iiifty  be  engraved,  or  otherwise  re- 
whibt  the  type  is  being  set  up,  and 
I  on  ^^ylinder  maehmes. 
'  Voont#>mplating  the  posaibilitieg  of  a  more 
iai  record  of  events,  and  of  a  new 
ated  newspaper  which  I  hear  is  iui- 
^  London,   nientian  should  be  made  of 
1%  Ofaphtc  of  New  York,  an  evening  paper, 
^haibeen  pnbUshed  for  two  years,  and  which, 
Drs  assure  us,  is  a  financial  success.     It 
r^i  ahjeei  of  four  pages,  about  the  si^e  of 
r,  and  is  published  at  5  cents 
^     the  oourtesy  of  the  proprietors  I 
k^ffiO^ved  a  long  and  interesting  account 
I4istefir»ie,  from  which  I  will  r^d  one  or 
nHs.      But  tho  experience  of  th©  J^aiit/ 
New  York  wiU  not  help  ns  much  in 
to-night,  because  the  side  of 
ag  the  illustrations  (at  least  half 
tire  Ijorrowed  from  European  eotuces) 
by  the  comparatively  alow  process  of 
hirthogmphy ;  and  also  because  on  the  staJf 
it  ptper  Uiey  once,  you  may  remember,  kept 
The  iUuatrationg  are  printed  from  six 
hm^  generally  between  the  hours  of  9  and 
aaag,  and  biivo  to  be  drawn  often  at 
ThBTB  were  six  artists  on  the  staff 
ll^ew  York,  with  varying  powers  of 
3,  and  endurance ;  one  I  know  has 
!  is  in  this  room.       The  paper  wa 
!  it  two  in  the  afternoon,  and  between  tha^^ 
y^  iix  there  were  spread  over  the  city  ot 


New  York  the  most  remarkable  lUnstrations  of 
events  it  has  ever  been  my  lot  to  witness.  That 
some  were  artistio,  and  produced  in  a  marvel- 
lously short  space  of  time,  I  must  admits  that  the 
majority  were  sensational  from  a  European  point 
of  view — sensational  in  the  most  aggravated  sense 
of  the  word — you  may  judge  by  the  copies  before 
yrm.  The  proprietors  of  the  I)ail\/  Graphic  state 
that,  although  the  paper  was  started  during  a  period 
of  great  financial  depression,  they  have  "  abun- 
dant reason  to  be  satisfied  with  their  aucceaa/' 
They  attribute  it  principally  to  the  founding  of 
a  large  lithographic  business  through  the  publicity 
oi  the  paper,  a  system  rather  new  to  ua  in 
England,  and  also,  curiously  enough  (I  am  using 
their  own  words)  *'  to  an  absence  of  all  sensational 
news/*  **  Pictorial  records  of  crime,"  they  write, 
*"  executions,  Bcenes  involving  misery,  and  tliol 
moi^  unwholesome  phases  of  social  life,  are  a' 
positive  detriment  to  a  daily  illustrated  newspaper. 
In  fact,  the  higher  the  tone,  and  the  better  the 
tasto  appealed  to,  the  largor  we  have  found  our 
circulation  to  bo.'^  I  quote  the  sentence  for  the 
sake  of  the  noble  sentiments  it  contains.  Takings 
then,  the  experience  of  tho  Duily  Graphic  as  an 
example  or  as  a  warning  as  we  please,  I  bellevii 
that  the  form  a  daily  illustrati^  ncwsp*tpcr  would* 
take  in  London  would  be  a  morning  paper,  pub^ 
lishod  at  twopence,  witli  several  editions  diiring 
the  day  and  evening.  It  would  probably  consist  of 
I'i  pagtts,  in  the  stylo  of,  but  rather  larger  than, 
the  Pall- Mali  Git^eUHf  and  oqo  of  its  principal 
commercial  features  would  be  illustnited  adver- 
tisements* The  modtt^  operandi  of  its  rapid  newa 
illustrations  would  he,  roughly,  as  follows  : — Your 
(sketch  is  handed  in  to  the  office,  say  between  two 
and  four  in  the  afternoon.  It  is  probably  quite 
unfit  for  publication,  but  it  couti^ins  an  item  of 
news  of  great  public  interest,  which  can  be  ex- 
pressed on  a  small  scale  by  an  expert  in  a  few 
lines ;  and  so,  between  the  hours  of  three  and  six 
p.m,  it  is  re-drawn,  and  between  six  and  twelve 
p.m..  it  is  engrtived  or  otherwise  (most  probably 
otherwise)  brought  up  in  reHef,  as  in  the  blocfoi 
before  you,  ready  for  placing  in  the  form  with  the 
type.  Between  twelve  and  two  a*m.  a  paper  cast 
is  taken  J  by  simply  pressing  a  sheet  of  pajner 
mdchti  upon  the  surface  of  the  form ;  this  sheet  is 
then  bent  to  the  shape  of  the  cyhnder  (a  diameter 
of  twelve  or  fourteen  inches),  another  cast  is  taken 
in  metal  from  the  paper  on  this  curve,  and— the 
work  is  done*  By  h^Llf^past  throe  or  four  a^m. 
the  cylinder  will  be  revolving  and  be  hurling  off 
copies  at  the  rate  of  10,000  an  hour. 

On  the  general  question  as  to  whether  daily 
illustrated  papers  are  desirable  in  England,  I  will 
only  remark  that  it  is  scarcely  consistent  with  the 
feverish  haste  with  which  everything  oonneoted 
with  newspapers  is  conducted,  that  events  hap- 
pening, say  on  a  Wednesday  or  Thurs<iay,  cannot 
bo  recorded  ptetoriaily  for  ten  days,  even  though,  as 
in  thfl  case  of  a  portrait,  it  may  be  ready  for  the 
printer.  The  great  ait  of  conducting  a  daily  illus- 
trated newspaper  would  be  to  know  what  to  leave 
out — when,  in  ftu;t,  to  have  no  illustrations  at  aU^ ! 

Returning  to  the  moi-e  immediate  subject  of  thia 
paper,  the  best  method  of  illustration  for  the  press, 
and  takmg  next  our  weekly  illustrated  newspapers » 
it  must  be  admitted,  I  think,  by  all,  that  we  nave 
I  arrived  at  a  point  of  great   proficiency,  whexe 
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there  is  little  left  to  be  done.  We  kmm  ai- 
rived  at  great  xi^^ficieticy,  and  from  Loudon 
&re  issued  the  best  illastrated  newspapers  in 
the  worMi  But  our  arti^c  BkiU  has  led  wi  into 
temptation^  &ud  by  degrees  cxt gendered  a  h^hit  of 
nialaag  pictures  when  we  ought  to  be  tK^oording 
facta*  Wo  have  thus,  through  our  clevemeai?, 
(^■eated  a  fashion  and  a  demand  from  the  public 
for  something  which  is  often  elaborately  untrue. 
It  is  not  too  much  to  say  tb&t  the  reoordi  of  events 
in  our  pi-incipal  illustrated  newspapers  seldom  bear 
the  stamp  of  retLlity,  or  impress  the  reader  with  a 
belief  in  their  absolute  truth.  And  yet  our  artists 
have  wonderful  poweir  in  recording  impiessioiiSf  as 
was  shown  last  we4?k  in  the  collection  of  ak^tcJiefi 
exhibited  in  the  City  and  8pitalfields  School  of 
Art»  many  of  which  are  on  the  walls  to-night. 

Would  it  then  be  too  miieh  to  ivsk  of  those  who 
outer  for  and  really  create  the  public  taste ^  that 
ibej  should  give  us  one  of  two  things,  or  ni^ther 
two  thini^,  in  our  illustrated  newspapers,  the  real 
and  the  ide»l  ? 

1.  Pictorijil  records  of  events  in  the  mmpleet  and 
truest  manner  possible . 

2.  Pictures  of  the  very  lughest  class  that  caa 
bejproduoed  on  wood,  and  printed  with  the  type. 

If  1  were  pressed  for  examples  of  excellence  in 
each  division  as  issuing  friom  the  press  to-'day^  it 
would  be  difficult,  and  might  seem  invidious,  to 
select  them.  Mr.  Simpson^  of  the  IHustrated 
Jjondtm  Nmm,  maklag  a  sketch  on  a  cigarette 
paper  as  he  walks  to  prison  between  two  ffetis 
d'ttrmes,  ready  to  smoke  or  to  swallow  it  on  an 
emergency,  is  a  good  picture  of  artistic  activity 
in  iMs  direction ;  but  speaking  generally  I  would 
say  that  J  in  the  first  division,  i.e*,  **  the  real,"  some 
of  the  best  akr-tches  frc»m  the  seat  of  war  have  ap- 
peared in  the  lilusl rated  London  Neics  ond  in  the 
j£onde  lUustr^^  published  in  Paris.  They  do  not 
fulfil  all  the  conditions  asked  for,  and  even  they 
sometimes  lack  the  simplicity  and  decision  of  touch 
which  we  hope  to  attain  by  training. 

In  the  second  division,  **  the  ideal,''  the  public 
need  not  be  reminded  that  the  Graphic  news- 
paper is  producing  work  of  a  higher  artistic 
order  than  anything  we  have  been  accustomed 
to  in  newspapers.  The  illustrations  by  Small,  C. 
Green,  Herkomer*  H.  Allingham,  and  others*  which 
have  appeared  latctly,  reach,  I  believe,  both  in 
drawinfj;  and  engr»ving,  in  composition  ^  colour^  and 
in  all  tc?cknical  qualities,  the  highest  standard  of 
excellence  yet  achieved.  In  this  branch  of  illus- 
tration there  is  legitimate  scope  for  both  artist  and 
engiuver :  but  it  is  a  question  of  taste  how  fttr 
events  of  the  day  should  be  treated  imaginatively, 
euchf  for  instance,  as  the  accident  on  the  Matter -> 
horn,  depicted  by  Dorfe,  and  the  burning  of  the 
Go^tatrick^  by  Dnrnnd.  Some  wilt  think  that  such 
scenes  shoidd  be  left  to  thtt  historian,  be  he  painter 
or  man  of  letters.  In  illustrations  to  novels  and 
tales  in  newspapers  and  magazines,  there  is  often 
more  thought  given  to  producing  a  work  of  art 
than  to  illustrating  the  text.  The  result  is 
generally  satisfactory  to  the  public,  but  it  is  scarcely 
illustration  in  the  true  meaning  of  the  word. 
Portraits,  although  they  have  been  well  described 
as  the  '*  ideal  biography  of  the  man,''  brfong  to 
l^e  first  division,  the  real,  and  in  no  branch  of 
illustration  do  our  newspapers  mort^  legitimately 
fijtoel.    The  portraits  of  Br.  Manning  and  of  Car- 


lyle.  which  have  appeared  lately  wst 
examples  of  what  may  be  aocomplishi^, 
drawing  and  engraving  on  wood,  fvir  iht 
press. 

Here,  than,  arc  two  opposito  methods  of ' 
tion,  wliich  only  require  to  be  kept  dii 
iii  it^  own  plaoe,  and  our  interest  in  them 
doubled.     We  ask  first  for  a  record  ol 
then  for  a  picture-gallery,  and  to  know, 
common  phrase,  **  wMch  is  which-*' 

In  the  Illustration  of  books,  I  wutiltl 
generally  that  the  present  foshion  of  drsi 
engraving  is  too  elaborate^  the  cost  of  whid 
courages  publishers,  and  depnves  the  puhlllo 
of  what  it  would  care  to  see.     Inst^qs 
occur  every  day.     I  saw  lately  the  author  of 
of  travel  and  exploration  lay  before  hi§ 
a  collection  of  sketches,  photographs,  and 
which  he  had  taken  years  to  collect,    Toh»t»i 
these,  or  most  of  these,  presented  in  tocnt 
his  book,  would  have  been  a  vahiiible 
our  store  of  knowledge.     But  the  pul 
wise,  from  a  business  point  of  view,  and  oot 
fifty  of  the  most  important  subjects  he 
ten,  and  had  them  drawn  and  engraved 
Ijest  drawing-room  manner.     The  book : 
financially,  and  everybody  is  satisfied 
the  author  himself,  who  knows  that  perhai 
the  interest  of  that  book  lies  in  «  dr*ww 
own  chamber — waiting  for  the  rn"^ 

There  are  many  reasons  for  tbi 
on  which  I  cannot  dwell  now,  but  iiu  i  uiHt 
Fashion.     We  cannot  hope  to  alter  it  iiil  i 
but  with  increased  facilities  lor  pfCHitniiii^ 
tions  a  change  will  come,  and  the  Itook 
future  win  not  be  considered  complt^tf 
author  has  helped  to  express  himseU 
and  to  consider  this  a  legitimate  port  of 
In    the  great  mass  of   illustrations,  to 
fiction  especially,  there  is  waste  of  labour  sn^ 
abundance  of  detiiila — details  which. 
reasons  seldom  have  a  chance  of  beii  > 
properly.     Exof^ptions  prove  the  rijdts  i*U'A  ^ 
ever  such  detailfi  are  artistieally  canitMi  ^ 
result    is   delightful,    as   for    infltanct%  m 
illustrations  now  appearing  in  the  €f>fA^ 
ifdzine,  and  in  G&od  Words^  where  the  t^bkd 
lies  in  accessories. 

But  great  excellence  in  drawing  on  woi 
still  bo   said  to  be  exceptional.      It  il  a 
stiange  to  say  it  in  these  dnys  when  titor^ 
h  expended  on  wood -engraving  than 
from   an   artistic   point  of   view,  we  m 
retrogradiiig  rather  than  advancing,    F 
great   artists  con  be  prevailed  upon  to 
the  press ^  and  when  they  do  underlakft  Ml 
tration^  say  of  a  gr^at  poem,  the  drawii 
is  to  be  multipliea  over  the  world  IWS 
has  far  less  thought  bestowed  upon  If 
painted  portrait  of  a  cotton^king.     T 
may  not  be  necessary;  at  any  ratt>  it 
ment  for  making  book  and  newspaper  n  i  u^ir*u- 
a  special  study  and  profession,  dow  tb*tl  « 
processes  for  reproducing  drawings  ft'    ' 
Wherever  this  work  is  made  a  spe<  > 
the  instanoes  quoted,  and  also  in  thi 
artists  on  the  Puncft  staff,  the  nmttl' 
all    know,    e^ceiknce ;    but    we    ha^ 
for  admiration  to-night — our  bmnc^ 
what  more  can  be  done,  what  dcgr^ 
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WB  o«&  redch,  by  metlicMl  and  traimngi 
iwtug  for  the  presA.      B^membermg  how 
the  (!j@  fttid  mind,  e7cii  of  the  unedticated, 
rtii  nipjjly  ftni  pictore  for  itself,   if   only  the 
i^  hnes  of  a  iigur«  or  landscape  aro  correctly 
it  would  ieem  worth  while  to  treat  the 
itifically^  and,  for  purpogca  of  popular 
to  learn  <]fxaotiy  where  to  stop, — in 
unaiter **  the  ahott-hand  of  pictorial  art/*  at 
Ipcrfeelly  aa  the  scene  painter  has  mastered 

t  to  me  the  gi»t  of  the  whold  matter, 

^  tbe  kind  of   practic^i  moat  required  of 

j-aft^F  tht*y   hare  passed    the    elementary 

|fi  6E»ilfflwffom  the  object,  no  matter  what, 

'  I  «t  giving  effect  in  the  fewest  lim^s.     A$ 

jlifeuid  %l  preiedit,  it  is  not  too  much  to  say 

\  i^iuiger  school  of  draughts  tiven  in  thi^ 

!  **«il  abroad  "backing-  not  industry, 

JT,  bat  method*     That  they  do  good  wotlc 

^  b  not  denied,  but  it  is  not  exactly  the 

ldUcus«ion  referred  to  in  the  columns  of  tho 
ft,  M  to  the  b*>st  methods  of  drawing,  and 

t  want  of  training  amongst  our  draughts' 
I  following  pertinent  remarks  were  made  by 

ftdent : — 

fk  fi<rtiif*wlag  in  lin«  with  pen  wid  ink  taught  ia 

at  •oEooU^of  «rt  f    Thu  prtHiit  tjatam  in 

I  to  neJfif  the  «ft  of  dravinf  of  is  little  use  to 

lii  tKtt«ibl#|  iar  he  hsi  ii4>  nMmer  ms(itar«d  the 

r  «t«gv  of  Mwijii^  im  otilKoe  from  the  fiit  with  a 

,  lEULj)  liu  hji«  chalk  pat  into  hU  btitid,  a  mnterial 

l«it!  ivldorn  or  never  tisa  in  tummg  hia  knowlcdgi} 

|lripractii:sLl  acMxtmit.     Tbo  readier  metiirid  uf  pi^ii 

It,*  til  jjreiit  80171  ca,  aj;  a  pnerp^riitory  atage  to 

J,  Wt  tiiLfoTtiiaatctf  dntwing  ia  tAught  id  most 

■l^ai^h  ihe  ttudent  mt«tid«d  to  beiciome  a  pidat^r/' 

' '  of  s{>eGiaI  training  for  making 
ue  to  be  reproduced,  perhaps  a 
1  Uiij.  s.  1%-ifinot  be  orerrated,  and  the  subject 
U  im  happy  to  say,  attracting  attention  in   the 
^iiart«ri.       But    as   the   majority    of   our 
cannot    attend    our    schoola    and 
'1*   eitent  help  themselves,  I  have 
1   while  to  snggcsat  generally  a 
i^  which,  if  practised  continually 
v'ould  lead  to  greater  proficiency 
tcliiev^,  especially  in  expressing 
i  <^luur  by  lines,  in  work  out  of  doors* 
fweaaniwajs  elaborate,  the  difficulty 
f  what  to  leare  out. 
ams  before  you  are  not  intended  as  pre- 
Efts,  but  they  wiU  serve  to  explain  my 
^laore    clearly,    and    may    suggest    the 
"  obtaining  effects  by  sim^e  means. 
\  illustrations  in  Punch  ore  the  best 
-*  r .-  fnr  the  purpose,  whether  treated 
lilt.     The  dra win gs  by  Ch lirl e? 
•  '■•\i-  in  their  auggettiveness and  in 
kiiivv] edge  of  what  to  leave  out. 
j*i  ui  Juhn  Leech — ^who  could  throw 
the  face  of  a  young  girl  with  two 
rpenoii^ — we  have  had  no  such  master 

^it  mav  be  asked,  is  all  this  practical  f 

''making  of  something  that  can  be 

loiiiy  by  the  few,  by  that  gifted  three 

k<^  hitiiyui  luiture  who  possess  the  power 

tsf  m  hno,  ft  gift  which  if  cultivated  is  a 

*  ^  ite  pooenor,  and  which,  if  uncultivated. 


renders  him  a  nuisance  to  all  his  friends?    My 

remarks  refer,  not  to  that  gifted  three  per  cent, 
of  humanity,  but  to  the  remaining  97,  at  least  to 
as  many  of  them  as  are  occupying  themselves  in 
book  or  newspaper  illustration;  to  those  who  by 
years  of  patient  study  will  follow  so  closely  in  the 
path  of  getdnsthat  only  the  expert  can  distinguish 
one  from  the  other ;  to  those  who  in  drawing  for  the 
press  endeavour  to  distinguish  clearly  bet  ween  two 
paths  '*  the  simple  right  and  the  elaborate  wrong." 
That  greater  skill  and  certainty  of  drawing  can 
be  attained  bv  our  younger  dranghtsmen,  1  feel 
jissm^dj ;  and  bearing  in  mind  that  n^^arly  every 
hook  and  newspaper  in  the  future  wiUbe  iLlusfcrated, 
and  that  the  heat  qualified  reporter  for  the  preas 
will  be  the  best  draughtsman  as  well  as  short-hand 
writer,  the  importance  of  cultivating  **  the  short- 
hand of  pictorial  art"  is  greater  than  may  appear 
at  first  sight. 
How  is  this  to  be  attained  ? 

1,  By  teaching  the  pupil  to  nae  hia  dormant 
powers  of  observatieng  by  encouraging  him  to  ex- 
press himself  pictorially,  in  short,  by  educating 
mm,  not  in  the  popular ,  but  in  the  true  meaning  of 
the  word^  not  **  sticking  something  into  him/*  but 
'*  drawing  something  out.*' 

2.  By  encouraging  the  young  artist,  who  has 
passed  throngh  the  schools,  to  draw  continually 
from  life,  and  to  make  notes  of  everything  h©  seea 
out  of  doors.  The  latter  practice  will  give  him 
situphcity  of  treatmentf  and  simplicity  in  drawing 
means  power » 

As  this  paper  is  intended  to  be  suggestive,  I  may 
note  in  passing  what  abundant  and  neglected 
material  there  is  for  sketching  in  London  itself. 
Its  chaitfccteristic  features  may  be  vanishing,  but 
there  are  lines  of  beauty  every  wh'*re  if  we  will  only 
observe  them.  The  most  pietureeque  views  of  any 
city  in  the  world  have  been  made  on  our  river. 
Let  me  recall  ontt,  for  a  moment,  close  to  our  own 
doors,  A  calm  aummer' a  morning  on  the  Thames, 
soon  after  sunrise,  viewed  from  the  Surrey  aide 
just  opposite  the  Adelphi-terrace,  the  tide  half- 
an-hour  from  flood,  the  broad  sweep  of  water 
bearing  upon  it  bright-coloured  barges  laden  high 
'with  straw,  and  little  oyster-heats  with  their 
weather-beaten  saUs,  These  drop  one  by  one 
rotitid  Hungerford-atairs,  and  the  market  people 
crowd  on  the  bank  in  the  morning  light.  Looking 
to  the  left,  there  is  a  little  fleet  of  wooden  steam- 
boats, moored  side  by  iide,  just  under  the  chains 
0  f  an  unfinished  anspension  bridge.  Sharp  -  pointed 
wherry  boats  float  past,  and  disappear  under  the  fall- 
ing arches  of  old  Westminster-bridge,  behind  which 
rise  the  towers  of  the  new  Palace  of  Westminster, 
crowded  with  scaffolding.  To  the  right  a  cluster  of 
city  church  tt^wers,  and  the  distant  dome  of  St,  Paulas ; 
immediately  in  front,  a  stone  water-gate,  some 
bustling  wharves  and  warehouses,  overtopped  by  a 
terrace  and  the  roof  of  a  buiUling,  which  is  called 
the  Society  of  Arts.  The  lines  of  beauty  which 
marked  that  view,  and  impressed  it  most  upon  my 
mind  were  the  grand  curve  and  breadth  of  river, 
the  harmonious  proportions  of  the  auspennon 
bridge,  and  the  fringe  of  city  spires. 

''  it  was  easy  to  be  picturesque  in  those  daySi"  you 
will  say,  '*  but  now  all  is  changed  ,**  That  is  true, 
for  the  narrow  river  rushes  between  stone  walla ; 
above  and  below  the  tide  there  ia  the  shrieking  of 
steam  and  the  grinding  of  iron  against  iron ;  whilst 
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lugh  in  the  air  has  been  erected^  by  Act  of  Parlia* 

inetit,  the  most  hideous  tin  canister  ever  coneeired 
by  man*  or  engineer^  And  yet,  mirMie  dicttt  /  ia  Mr* 
'Hamtirtan'a  PortfoUo  of  last  year  there  ib  a  beautiful ' 
etching  made  of  thia  very  spot;  the  priaeipU  object 
IB  the  Oharin.g*€roBs  Hallway  Station,  and  ha  called 
tho  picture  '  *  The  After- Glo wl"  Thus  we  see  what 
may  be  done  with  the  most  unpFounaing  mat^iiala 
by  i^y  one  who  hae  the  artistic  Ben  Be, 

Let  us  not  be  deterred  by  the  chatiging  aspect 
of  things,  f  or— ^xe€pting  in  men^s  costume,  wMcjIl 
ia  fttni  a  hidoDUS  blot  upon  the  land — me  are 
surrounded  by  what  is  picturesque.  Hpeakong  now 
to  Ijondoners,  I  sayt  **  I  wiah  you  would  h  ketch 
our  city,  especially  its  architectural  fcaturea/*  We 
do  not  half  realise,  because  it  is  seldom  depicted 
for  us,  the  grandeur  and  fitnoss  of  design  of  the 

f'eat  dome  of  Bt.  Paul's,  and  we  haTO  scarce 
scovered  the  grace  of  line  of  the  spire  or  finial 
to  the  clock  tower  of  Westminstorp  and  other 
modem  work  which  is  rising  around  ua.  We  want 
more  aketehes  of  city  life  and  landscape,  and  there 
ia  no  better  preparation  for  the  kind  of  iOustratiOD 
whicli  will  soon  be  in  demiind  than  practice  of 
this  kind.  Following  in  the  steps  of  Whist!  er  and  one 
or  two  other  gn*F^t  artists  in  monochrome,  give  us 
pictures  of  London  as  you  do  of  Borne,  and  send 
them  to  the  **  Black  and  White  Exhibition*'  which 
is  to  be  held  in  London  next  summer. 

Next,  as  to  the  processes  forreproducing  drawings, 
especially  those  adapted  for  the  fac-vimile  repro- 
duction of  skctobes.  During  the  past  few  years 
BO  many  proeesseB  have  been  put  forward  for  pro- 
ducing drawings  in  relief)  for  printijig  with  the 
type,  that  it  has  become  a  business  in  itself  to  test 
and  understand  them .  First ,  as  to  wood- en  graving, 
I  nee<lnot  tell  the  practical  p«rt  of  my  audience  that 
on  the  IQthof  March,  187 J,  the  best  known  proceaa 
is  wood  i^ngrft ving,  at  least  it  is  the  best  for  /«e- 
mmih  reproduction  of  drawings,  as  at  present  under- 
stood in  England,  whether  they  be  made  direct 
npon  the  wood  or  transmitted  by  photography. 
There  is  no  process  in  relief  which  has  the  same 
obtain ty,  which  giires  the  same  colour  and  bnght- 
nesa,  and  by  which  gradation  of  touch  can  be  more 
truly  rendered.  Nobody  knows— nobody  e^er  will 
know,  how  much  the  engraver  has  done  for  the 
artist.  "  For  good  or  einil," — it  may  he  said ;  but 
X  am  thinldng  now  only  of  the  good,  of  occasions; 
wlian  the  engraver  has  to  interpret  the  tirtist's 
meaning,  and  sometimes,  it  must  be  couf eased,  to 
come  to  the  rescuu  and  perfect  imperfect  work. 
The  artist  who  draws  for  reproduction  by  chemical 
and  mecbanicjil  means  ia  thrown  upon  liis  own  re* 
sourees.  He  cannot  say  to  the  acid,  '*  Make  these 
lines  a  little  sharper,**  or  to  the  sun^s  rays,  "  Give 
a  little  more  light  ;*'  and  so — as  we  cannot  always 
have  good  wootl- engravings  us  it  if^  not  always 
cheap  enough  or  rapid  enough  for  our  needs— we 
endeavour  to  draw  in  poaitivo  bl»ok  linos  exactly 
what  we  want  reproduced,  either  »  sketch  in 
line  or  a  diagram,  or  a  more  finished  drawing,  with 
tinta  obtained  as  in  steel  engraving,  and  resort  to 
one  of  the  photographic  proeessea  by  which  a 
stereo  block  can  be  produced,  if  neoessaiy,  in  six  or 
eight  hourS' 

A  wonderful  and  startling  invention  is  here, 
worthy  of  a  luoid  of  enchantment »  which,  without 
labour,  with  little  more  than  a  wave  of  the  hand^ 
transfixes  the  written  thought,  and  tnina  it  into  a 


monument ;  by  which  the  most  detioats 
stroke  of  the  pen  is  not  merely  rcco;  ' 
$imile  for  the  eye  to  dedpher,  but  it  h 
out  in  sharp  relief,  as  bold  and  stroi 
out  of  a  rock  I  Here  is  an  argu 
'*  the  boat  and  Ernest  work  we  can/*  a 
renders  inilertnieiible — so  indestrakll 
nothing  short  of  ca-'^^aation  woul  -* 
every  iuie  that  we  put  upon  p 
for  learning  for  purposes  of  illu>.L4 . 
and  method  best  adapted  for  pbotr» 
ductionbythepreia.  As  to  the  relati 
diflferent  photographic  relief  f>ro5e9Mi» 
be  decided  by  experts.  Speaking  gejn 
say  that  there  are  six  or  seven  now  in  u' 
which  is,  I  am  informed,  the  be«t,  and 
which  I  know  to  be  applicable  to  cylindrr 
in  the  same  manner  as  a  metal  ca^  from 
block*  Improvements  in  theaeprocftWii 
made  so  rapidly  that  what  wss  bent 
not  be  the  beat  to-moirow,  and  it  is  a 
such  importance  that  it  might  be 
to  devote  a  special  evening  to  iis 
tion. 

In  answer  to  the  question — perhaps  oft 
to-night — **  Has  anythmg  worthy  of 
of  an  artistic  rearult  been  produced  by 
processes  ?^*  I  answer  emphatically,  **  3 
that  the  results  obtainable  are,  as  yet% 
revealed.  Drawings  reproduced  in 
tographic  processes  differ  curioujslyffoai 
and  all  of  courao  differ  widely  from  wi 
ing,  which  ia  never  in  absolute  /«(?-. 
adjuncts  to,  but  not  as  aubstitiites  f' 
engraving,  the  process^  have  great  val« 
time  and  economy,  and  the  results  give 
times  a  quality  of  work  which,  for 
reasons,  cannot  be  accomplished  by  the 
quality  for  which  there  is  no  other 
artistic.  Borne  of  the  blocks  arc  d  " 
and  in  the  bearing  up  of  the  fine 
have  answered  admirably «  and  ha 
as  100,000impressionsprinted  from 
mens  put  forward  by  the  promoter!, 
relief  processes  are  very  unequal 
good,  and  some,  I  must  admit,  are 
They  say,  "  give  ua  good  work  and  wt 
duoe  itf  but  they  want  something 
I  this  ;  they  want  drawings  that  wiU  bear 
produced  mechanically ;  they  want 
fact,  which,  for  want  of  practioe,  fiJif 
able  to  give. 

Besides  the  photographic  proccssoi 
well-knoivn  French  system  of  dtswing 
phie  transfer  paper,  or  on  stone,  f jom 
Idocks  for  printing  with  type  are  quieMy 
This  is  largjely  used  in  France  and 
periodical  illustnition  of  **  the  butterfly' 
as  a  substitute  for  the  conmion  kinds  of 
There  ia  also   the  system  of  drtiwing^ 
plates   with   an  etching  needle,  whitiJi 
known  for  ten  years,  but  which  Una 
made    much    advanoe*      In    the    Peril 
have  appeared  some  artistic  etching  bf 
Dftwaon^  printed  wth  the  type :  anf!  th"  ^^ 
now  largely  used  both  in  book- 
This  system,  however,  requim? 
and  practice  on  the  part  of  T  ntii 

whicin,  once  attained  (I  be!  ^J* 

a  week)  produces  the  sharpt^  ami  M 
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sppirooob  to  wood'^agrarmg 


itirobiat  jJTOceaies  are,  I  believe,  the  m&st 

)  fbr  wtftlntig  rapid  illuKtrationa  for  books 

op^i,  it  hmig  now  quite  possible  to 

'  ►y  tliese  meaiu*  at  six  ill  the  eyen- 

'  uext  iQOTtmig  in  a  nowspa[>er, 

.'iint  wtill,  and  are  in  sufficient 

•^  on    eylinder    ma^biufsA,   you 

I  jv  I..,  jiidg6  by  the  specimenij  in  the 

Tiitrrp    lire    yet    other    relief    procM^asjea, 

loi  Mdi,  like  the  **  Graphotype,'*  have  been 

I  fnr  jear»,  (Ujd  it  is  unnecessary  to  describe 

TI.^^  r'  150U  for  caUijjg  attention  to  pro- 

r  this,  that  owing  to  the  perfec- 

'  -d  system  of  electrotpying  the  aur- 

I  il'  ut^t-i  311  eoppt^r  and  stcol,  and  to  the  great 

tajit'ut^  in  prittting  illustrations  rapidly , there 

I  opjA'dtitiity  for  their  us©  wMch  did  not  eatist 

"Ago. 

I  the  «bave,  there  are,  as  is  ivell-known, 

vphotogmphic  prooesses  for  reproducing 

in  fae-iimde,  such  as  the  **  Autotype/* 

otyp*?/*  thft  ** Woodbury,"  and  others; 

|1k»y  lire   tiot   yet  available   for   printing 

at  ordinary  presses,   I  will   not  refer 

%het  tliitn  to  express  surprise  that  they 

IftmTR  utilised  for  the  imnjcdittte  rijproduc- 

'fltings,  dniwiogia,  imd  aketche?*     On  the 

i  it  IS  t^unerally  the  aiiist's  iir«t  thought 

s  ,x  €opy  of  kb*  picture  in  monochrome  on 

^forti;<!  camera,  »o  that  aocurats  copies  ctre 

' '  almci^t  Btmiiltaneoualy  with  the  com- 

f  UiH  iMi^iiid.     The  facilities  for  copying 

\  pho^^>g^^phically  are  only  half-dovoloped 

/,  and  the  restdt  is  this,  that  works 

mutruct  and  delight  the  public  pa&8 

iko  studio  to  the  lonely  haUs  of   a 

pnirate  park«    Hot  one  in  jifty 

httotucF^  aro  aeen   by  the  multitude, 

IliappGn    to   he   exhibited   for    three 

rfiugton-Louse. 
►  nf minded,  perhaps,  that  the  eograver' s 
iftcher*s  art  have  supplied  and  are  sup- 
i  pnbbo  with  copies  of  our  beat  pictures, 
^loeet  the  public  want  J'  fiut  a  good 
f  Ukm.  years  to  produoe,  and  ts  never ; 
Some  of  the  plutes  in  the  Art  ] 
fbr  ia«tancc>  take  eighteen  months  to 
Goitiider  thia ;  a  journal  of  art  in  the  | 
tot  thu  mnete<mth  century  taking  more 
U  to  pment  it«  readers  with  u  copy  of  a 
Itm  thinking  at  the  moment  more  of 
I  Mid  what  a  real  Art  Journal  might  be  I 
PpRfTit  facilities  of  reproduction  at  com* 
llJtft  »iti>?Uai]i  puMication  which  btjars  this 
1  in  m\dch/ae-mmik^  of  8ir  E*iwiu  Lund- 
arc  niiw  appenring,  hits  off,  T 
tly  the  public  ta^,  and  need  not  he 
nt  ia  doing  good  and  useful  work ; 
"^  of  an  **art  journal^  is  a  pap^r  that 
to  its  readeri,  in  some  x>^ctorial 
i)f  (or  weekly  would  b«3  better)  the 
Kd  thio  day,  and  give  in  outline  (on 
wm  I  ka?e  sugg^ested)  an  idea  of 
a«d  leading  llaes  oJE  every  new 
lat  it  if  exhibited- 

"  Tr»  the  fact  that  the  public  is,  ' 
i<mt  or  indiffprent ;   that  if 
giv<?  It  i  good  thing  quioklyt  it  wfll 


take  a  bad  ose-  We  who  have  only  a  few  years  to 
live,  and  many  of  us  really  only  a  few  hours  left  to 
devote  to  art,  cannot  rest  content  with  a  process 
that  reprodiices  one  work  in  two  or  three  years** 
Let  the  otiginator  devote  half  a  lifo-time  to  a  pic- 
ture if  he  will,  and  if  his  healtb  and  enttmsiiism 
hold  out  well ;  but  for  reproduction  in  the  press  let 
us  use  the  quickest  and  truest  method  that  seif^noe 
can  now  supply.  That  method  at  the  proseoit 
momont  seems  to  be  wood-engravings  which,  in  its 
quality  of  work,  aided  by  good  printing,  almost 
approaches  steeL  Looking  at  the  wood^engravings 
in  the  leading  illustratai  newsiMipers  and  at  the 
pubIit?ations  of  such  houses  as  the  Mosbiio^  Ca^pell 
(I  mention  them  because  they  represenit,  perhaps, 
the  distribution  of  the  largest  numl)en  of  oheap 
and  good  pictures),  there  would  seem  little  left 
to  he  done.  But  we  are  moving  on,  and  on,  I 
bebeve,  to  a  more  artistic  period  still,  when,  by  tiie 
I>ower  of  photography,  we  shall  attain  far  more 
(simplicity  and  truth  in  popular  illustration. 

It  was  gravely  argued  lately,  at  one  of  our 
learned  societies,  that  the  art  of  printing  was,  afteff 
all,  but  a  questionable  blessing,  on  aecount  of  the 
amount  of  error  and  evil  dia geminated  by  it. 
Without  going  into  that  question,  I  think  we  tuay 
find  (if  in  these  terrible  hurrying  days  we  bad 
thue  to  think)  that  the  art  of  printing  with  move- 
able type  has  lod  to  some  neglect  of  the  art  of 
exxjrt^ssing  ourselves  piotorially,  and  that  the 
apparently  inexorable  necessity  of  running  every 
wurd  and  thought  into  uniform  lines  has  actufdly 
cramped  and  limited  our  jxjwers  of  exprc^ssion 
anri  of  communicating  ideas  to  each  other.  The 
child  of  three  years  old  endeavours  to  express  itself 
pictorially,  but  when  it  puts  forth  its  hand  tt:i  draw, 
theiMi  is  no  one  to  guide  it.  It  baa  been  horn  in  an 
age  of  advanced civiKsation,  which  knows  no  method 
of  expression  for  the  young  but  one^—**  pothooks 
and  hangers,'*  and  so  for  seven  years  of  its  growing 
life  the  subtle  fingefs  are  crumped  to  the  achieve* 
ment  of  parallel  lines  ;  and  when  the  day  comes  to 
'*  learn  to  draw,'*  say  at  ten  yeara  old,  the  delicate 
index  is  less  sensitive,  much  of  the  freedom  and 
powcjsr  of  e^^rosaion  by  tho  band  has  gone  forever, 
That  is  the  experience  of  most  of  us  in  this  roomi 
but  happily  no  longer  so  with  the  young ;  tbers- 
fore  there  is  hope  that,  oven  in  our  generation,  we 
may  see  a  great  udvance. 

With  the  means  now  at  command  for  repfo* 
ducing  any  lines  drawn  or  writtaa  in  perfect  foe- 
simile^  mounted  on  squared  bloc^ka  to  range  witb 
the  type,  giving  little  or  no  trouble  to  the  printer, 
we  should  more  frequently  see  the  hand -work  of 
the  author  and  the  artist  appearing  on  our  pages* 
We  need  not  fear  the  multiplication  of  much  crud© 
amateur  work  by  these  means — our  publishers  will 
take  care  of  that,  but  we  shoidd  iuf  use  more  cha- 
racter and  originaHty  into  every  publication  that 
comes  from  the  press,  and  when  1  s^ieak  of  origi- 
nality I  refer  specially  to  the  originality  of  the  author. 
The  fact  is,  that  in  all  our  books ^  but  especially 
in  books  on  art,  and  *'  editions  of  luxuty,'  we  are 
too  neat  and  tidy*  We  fall  submissively  into  the 
same  mechanical  toils,  our  noblest  thoughts  are 
printed  hke  our  weakest,  and  are  all  run  out  in 
lines  together,  as  in  the  making  of  macaroni,     I 


*  AoOOf^toc  to  Mr«  UftOMrttiii,  thtn  ftrt  la  tome  vtfiliifip  vu^n 
IhiD  tbre*  ltiioa»a  tboDsuid  ttfotea  of  tbe  h*Dd* 


fimey  the  editor  of  tbat  most  artistic  periodical,  the 
l^mifoUo^  must  often  chafe  imdei*  the  mtjchamcal 
restTftints  imposed  upon  him.  Think  what  in- 
creasad  intf^ri^at  would  have  attached  to  hi^  papers 
on  **  The  SylYMi  Year ''  if  a  spray  of  grass,  or  leaf, 
or  rare  flower  had  beexi  permitted  upon  the  page — 
if  it  had  not  been  swept  so  clean,  if  his  foreit  walks 
had  not,  heeu  so  highly  rolled. 

It  ift  all  a  questioii  of  fashion,  but  the  faabion 
may  change  midday,  and  a  call  be  made  upon 
lis  to  produce  more  numerous  hut  letiH  elaborate 
illustrations.  Let  ua,  then,  cultivate  more  ays- 
rtematitially  in  our  schools  the  art  of  drawing  for  the 
f  press,  and  treat  it  as  a  worthy  profession.  Let  it 
not  be  said  again,  as  it  was  to  me  to-day  by  one 
who  has  devoted  half  a  life  to  these  things,  '^Tlie 
proceaaea  of  reproduction  are  to  hand,  where  are 
jour  artista  V '  There  is  the  talent  am  ongat  its,  th  e 
power  of  expressing  ourselves  pictorially,  to  a  much 
g;reater  extent  than  we  are  aware  of.  It  is  in  this 
room  to-night,  hut  it  plays  about  us  like  summer 
lightniiig,  wii€*refls  we  want  the  precision  and 
accuracy  of  the  telegraph* 

In  conclusion  I  shall  it  be  said  of  our  artists  that 
the  chariot- wheels  of  the  press  move  too  fast  for 
them — that  chemistry  and  the  sun^a  rays  have  been 
utilised  too  soon^that,  iu  shorty  the  processes  of 
reproduction  have  been  perfected  before  their  time  ? 
I  think  not»  and  that  an  art  which  haa  existed 
for  ages,  and  is  now  best  understood  by  the 
Japanese,  may  be  cultivated  amongst  us  to  a  more 
practical  end. 


DISCUSSION. 

Mr.  W.  Simpic^n  could  hiirdly  agi^e  with  Hr.  Black- 
burn iQ  hifl  ilrictures  on  the  present  style  of  newspaper 
I  illustration ,  He  cousiderod  that  the  use  of  hght  and 
{ihade  was  moat  necessary,  and  a  serioa  of  pictures  in 
Mere  outline  would  have  a  very  monotououa  4^^uct. 
Without  referring  to  auy  of  his  o?m  sketches,  he  tnigbt 
say  that  some  of  the  other  pictures  on  the  walls  were  ua 
admirable  examples  of  excoUenee  as  could  ho  destred  in 
existtng  atylej  and  they  s^rircd  to  show  what  ho  meant  the 
by  the  proper  use  of  hght  and  Ehade.  A  point  whore 
he  saw  room  for  improvement  wns  in  the  ubq  of  eolour, 
and  he  ventured  to  predict  thnt  before  lon^  ^e  should 
find  a  very  extended  use  of  colour  in  illustmtingjouruda. 
He  did  not  mean  a  picture  with  a  grei^t  variety  of  colours, 
but  such  as  employed  a  few  tinta,  brewna,  greys,  and 
gieena,  in  a  judidoua  way.  A  method  of  reproduction 
which  waa  much  neglected,  eapecbdly  in  this  country, 
[was  hthegraphy,  and  though  he  did  not  propose  its  use 
%Oft  newspapers,  he  yet  theoght  that,  for  general  purposes 
of  reprqd action,  artiati  might  uae  it  much  m&re  ^oly 
than  they  did,  Iu  France  all  the  heat  artists  tifted 
Kthogniphy  for  reproducing  their  pititurcB,  and  the  Daify 
Graphic  waa  also  prod  need  by  that  prooesi.  He  was 
a  great  admirer  of  etohEng,  and  was  glad  to  see  artlata 
vefctiming  to  that  prceeaa. 

Itr^Thoa.  Bopwith,  F.E.8.,  thought  the  papf*r  worthy  of 

great  com  mend  fition,  the  Hberality  of  sentiment  ihown 

in  it  being  one  of  its  moHi  conapicnous  featurcBf  heeaoae 

I  it  was  not  brought  forward  with  a  view  to  advocate  any 

l4Df  th&new  improifeuienti  which  had  been  made^  but  to 

I  Iniug  before  the  Society  a  general  view  of  what  waa 

fme  of  the  moat  inteTeatiog  problems  of  the  present  lime. 

Great  toterast  wis  Uken  in  illuatratod  papers,  and  the 

walls  of  that  room  showed  how  very  rapidly  the  art  of 

illustration  was  being  extended.     In  order  that  the  art 

might  atill  further  be  extended, attention  bad  been  directed 

to  two  or  three  points,  and  one  of  the  moat  important 

was  the  desirableness  of  cultiyatingp  afl  much  as  posaihle, 


the  art  of  drawing  ^otu  origii^  objects,  la  trt  nl 
might  be  cultivated  to  a  greater  exteat  Utmj 
imagined,  for  he  had  found,  in  attending  at  scm 
the  humbler  cl&ss,  that  when  a  drawing  wsA  putM 
children,  acoompanied  with  an  anscdotB  U  ittnctl 
attention^  they  showed  a  mar^lloua  aptittid»,  natmi 
for  making  ace  orate  drawings,  but  for  pQnawgH 
mutical  drawings  to  a  gzeat  d^gfee  of  perMaoSf  J 
art  of  repreaenting  objects  from  nature  wers^jfl 
it  might  be  a  meanfi  of  benefit  in  afleirlifei  Q|^| 
empioymeuta  pointed  out  aa  an  occupation  IomH 
knew  of  none  more  adaptad  to  them  ih&n  4m 
and  wood  engTaving.  The  eSecta  prcdiac«4  M 
autotype  and  other  methods  were  veryreniarkAblcta 
persevered  in^  would  enable  reporters  aud  cithenll 
aketehea  to  their  desert  ptiona  of  auy  subjects  Hd 
listened  to  the  paper  with  great  pk^sure^  iod  ht 
it  to  he  a  most  Tslnable  oontriouUen  to  tbi  !■ 
knowledge  which  it  was  the  express  object  of  the  91 
to  promote.  I 

ITr.  Gilkei  concurred  with  the  last  ipesikeTuI 
BUggetstivenesa  of  the  lecture,  but  wna  a  little  I 
pomted  Uiat  Mr.  Blackburn  bad  not  parlkulaiiM 
mx  new  nreceiisea  which  he  suggested  fat  cu 
out  his  enlargHi  ideas.  II  waa  welf  known  that  41 
many  processea  hnd  b^^en  carried  out,  but  at  Hie  IB 
time  the  tenoectlon  bet  ween  photographloaliMll 
gmpbieal  illustration  was  the  great  point  lclifl|H 
attcmtion  waa  directed.  He  belicuved  the  sImH 
oeaaes  referred  to  would  fail,  am  all  preriaus  ViM 
notwithstanding  Mr.  Blaekbum'a  awumaee  to  IN 
traiy,  in  consequeuce  el  that  middle  prooeai  til 
they  had  to  be  subj»:ted,  namely,  alereotypiilg»  1 
ever  beautiful  might  be  the  work  of  lait  I 
after  it  came  out  of  the  stcreoiyper's  bati4l  1 
changed  by  the  eon  traction  of  the  metal  ml 
c-uuses,  and  could  not  be  oempared  wiCh  tl 
engraving.  Btr.  Blackburn  must  aurdy  kB^ 
attempts  had  long  ago  been  made  to  print  IBbM 
&om  aylindera,  but  it  had  been  found  iaifffii^ 
He  thou|ht  it  would  have  been  better  if  mBfll 
been  made  of  th^  way  in  which  tboBereiiil  piOGMi 
to  be  accompliahed.  There  was  no  daabt,  H 1 
in  the  paper,  that  fashion  had  a  deal  to  do  with  9 

tiOUB. 

Kr,  Williams  said  he  hud  aean  not  only  woodd 
ings,  but  many  of  the  ptoceaaw  reJbtred  lo  by  Mi^l 
bum  J  and  thought  it  would  be  aa  a-l-    ^ 
have  a  daily  iUn^itrated  paper  with  | 
j*ist   after  they  hbLppened.      Bat   thore  wmiiu  u 
obstacle  to  thia,  viz,^  the  timo  occupied  in  tSAkm 
sketchy  ao  that  the  news,  which  would  be  pat  b^ 
public  at  once»  would  be  later  than  the  pidun 
agreed  with  the  lecturer,  that  the  applicalioa  of  n 
the  proceaaes  wbj  limited,  and  thought  that  in  va 
^ravinga  they  bad  an  art  which  would  mr^  b 
pafsed,  for  many  of  the  effects  produced  ou  veod 
not  be  touched  by  auy  other  prooeas.     Ths  BiOiV 
{^eas,  the  pbotographtc  prooeaaes,  and  LeJtcJjjyj 
were  good  for  certain  Uxinga,  being  adminyW 
for  expressing  outlines,  but  for  a  shaded  pHl 
failed  completely,  there  being  a  want  of  dlfl 
about  them,  the  figures  almost  iurariably  iOiH^ 
to  the  building  b^nd,  and  there  waa  no  poiVi 
at  the  minute  gradationi  of  tint  which  could  ht*M 
in  a  wood  engraving.    Even  in  photograp' 
plates  he  understood  it  was  impossible  to 
gradations  of  tone.    The  last  speaker  hi 
the  procesaea  mentioned  iu  the  paper  on  aocou 
blocka  haying  to  go  through i mi ddilepn^ceVrM 
ossuro  them  ^e  rery  finest  illualmtiMii  in  Ilia  «e 
produced  by  electrotypes,  which  had  tha  tMrt 
uiore  oopios  could  be  obtained  from  Umbi  tf^  * 
blocks  which  was  important  when  moft  Ib^L 
pT(»siena  had  to   be  be   taken  from   ont 
What  was  probably  the  finest  work  of  iti  Bort  u\  cr 


to  «t 
had^ 


rtu^crJH 
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Irflfi.  App1etoa*i  **  Pictw«ftqiid  AmeriiA,"   watt 
]3f  Buisf  produced   by  Ibiit  prot^eoA,  and   there  was 

5iaf  Uko  it  m  tbe  w»y  of  seruil  iUustrAtiop,  The 
r  ^Uiilujig  hooM  with  which  be  wna  coimf^oted, 
b  viofi^  Kmdly  ^mioii  hiid  heea  made  b j  Mr. 
jhiliiiTTii^  b«d  A  Wge  qo&ntitf  of  their  work  6lactrO' 
mitL  uid  it  wu  knjQwn  lo  be  the  ca«e  tbnt  e?an  8t««l 
^ptfUfi  were  re^rgduDed  by  Ihia  proceefi  lo  a  larj^e 
ISbI  Bo  would  undettake  to  put  before  anyone,  ^'hg 
I»a4  m  icoompliAhed  expert,  impreftsions  irom,  an 
~  EtrQtjp»  ind  A  itael  pkte  alda  by  jfkle,  imd  ho  would 
t  kmw  the  diffi^r^nce ;  and  the  Aiime  with  wood 
.  This  itjk  of  sketching  had  been  admirably 
to  iQartrftte  one  of  Mr.  Bliickbom'B  own 
ttmr«li^  tad  he  thou^^bt  in  their  own  sphere 
lemtm  would  be  vary  useful,  and  might  be  more 
If  employed^  though,  as  far  as  he  had  seen  at 
tbey  could  not  take  th@  plac«  of  wood  en* 

tl4W7taii«  in  T^fetenco  to  the  remark  juit  made 

ifKit  mxaj  of  the  wood  blDcka  used  for  popular 

"Oo  were  el©otfotypod»  aaked  whether  a  softer 

at  }mr  might  not  be  employ ed,  such  as  lime  or 

V  sdd  thuH  the  time  and  labour  of  the  engraver 

LiflkM  laid  ha  had  referred  ta  the  stereotyping^ 

Itteetrotyping  proeeaa.     Every  person  with  any 

I  of  the  Bubjeot  wonld  &&&  th@  differeoue  between 

M  and  a  wood^bloek,  because  th^  soft  material 

in    ooolingt   *"id  thereforo   the   finest  part 

t  of  Uie  eogTaTer  was  destroyed. 

an,  in  nxorin^  a  vote  of  thunks  to  Mr* 
ho  had  made  some  most  valuablo  aag- 
U  h«  orold  not  quite  ft^o  at  present  how  thuy 
I  ouTied  out.    As  an  UlastrLition,  ba  might 
i  to  the  beatilifu]  word  piciure  ia  the  Times  of  the 
^ib(nmtami ;  foir  hQ  did  not  »ee  how  it  would  be 
>  istrodmee  iat&  tha  London  daily  papers  those 
I  whi^  had  been  ttigg^ted.    If  adopted  at 
I  be  ill  A  paper  tpecially  devoted  to  the 
though  it  was  quite  poasihle  they  might 
\  of  pictorial  Uteratnre  was  certainly  one 
La  great  deal  of  developmeat,  and  required 
penally  devoted  themselves  to  that  par- 
tf  anything  bad  to  he  done  rapidly  it 
xiive  that  same  elaboratfr  uare  whieh  was 
ne  of  the  highly  finished  eDgravings  on 
I  bat  must  be  accomplished  in  n  more  aketchy 
Bi  reoMUDbered  one  faesimiie  iUuatimtion,  in 
d  L&ndan  Niw§,  of  the  battle  bof(»v  Coo- 
L  sttuok  him  at  the  time  aa  being  a  remark- 
ttaving  of  the  battle,  taken  on  the  spot  by 
mi  of  the  same  paper.    Ha  had  no  doubt, 
thtn^  were  carri^  out  more  generally,  in 
Uy  devotod  to  it,  it  would  prove  a  very 
*  pictori&l  literature. 

iefcb&ra,  in  n?p]y«  said  he  quite  a^eed  with 

I  with  regard  to  (floored  illustrations,  which 

be  seen  by-and'bye,  but  the  time  had 

ij«L    With  reierenoe  to  the  remarks  of  "Mt. 

Mnrnirmnrj  to  say  that  the  dia^mms  on  the 

Imtiaded  for  reproduction,  being  much  too 

FvwB  merely  drawn  on  this  scale  to  giro 

^  I  room  an  Idea  of  the  style  of  drawing 

He  did  not  advocate  that  style  of  draw- 

WBi  lime  for   moto   finished  and  artistic 

If  there  was  not  time  to  do  more,   why 

i  itikh  ta  that ;.  and  ho  believed  fhia  method 

1  to  much  more  artiatio  resulti  than  had  been 

Mr.  Gilkes  bad  said  something  about 

not  bdng  printed   &om  a  cjlinder,  but 

t  momant    a    maohine    was    b^ing   ecu- 

I  WOttld  print  illustrations  from  &  cylinder 

if  IG^OOQ  per  hour.     How  thin  machine 

b  b«  employed   h&   did   not  know^  but 


he  was  a^ured  it  would  ha  ready  in  a  few 
month^^  He  would  only  say  further,  that  he  hoped 
this  di9c:UBsion  would  lead  to  another  meetings  when 
those  who  bad  processes  which  they  thought  the  best 
might  explain  them^  and  let  the  results  be  oompared. 
He  had  tried  thfim  all,  and  in  bis  opinion  there  was  not 
one  which  came  up  to  wood  engraviog^  The  com- 
parative cost  of  producing  light  illuslratLons  by  wood 
engraving  and  the  reliet  processes  referred  tOi  waBg 
roughly,  thus^ those  produced  by  photographic  reUef 
cdme  to  about  two -thirds  the  coat  of  wood,  and  those 
without  photographing  to  ono-tliird.  Hm  hjid  omitted 
to  m^ution  one  thing,  viz.,  that  if  a  snificiently  simple 
method  of  drawing  for  news  illuHtradons  could  he 
arrived  at,  they  might  he  eograTed,  if  necessary,  in 
eight  or  ten  hours.  The  real  desideratum  was  a 
jdcnpler  method  of  drawing. 


The  paper  waa  illustrated  by  a  large  coBection  of 
original  Gketches  and  specimens  of  various  reproductive 
processes,  lent  by  the  proprietors  of  the  lUustrafrd  XeivSf 
Orfiphic^  and  I^t^tatial  fFbrid  newspapers ;  by  Meaart. 
Cassell,  Fetter,  and  Galpin,  the  Woodbury  Permanent 
Photographic  Printing  Company^  Mesara.  ISauka  and 
Co,,  Mr.  D.  C.  Dallas,  Measra.  DawAon^  Mj.  Leitch, 
the  Typographic  Etching  Company,  Mr.  K.  J.  Scott 
{wood  blocks),  Mr.  K.  P.  McNair  (drawing,  by  Miss  E- 
Tbompaon),  and  c^itamplos  of  drawing  and  engraving  by 
the  lilustTi^tion  Company. 


MISCELLANEOUS. 


INDIA  MUSEUM. 


A  memorial  from  the  Associated  OhambEsrs  of  Com*^ 
merce  has  recently  been  presented  to  Mr.  Disraeli' 
It  points  out  that  the  commercial  and  induAtnal 
prosperity  of  England  is  in  a  great  meaauro  due  to  the 
rapid  utilisation  of  newly-discovarod  raw  matoriak,  th& 
consequent  growth  of  new  bruncbea  of  manufaoturet  and 
the  ready  adaptation  of  those  materials  to  the  require- 
menta  of  new  markets,  and  that  India  is  one  of  th» 
principal  sources  of  supply  of  raw  materials,  as  well  ■& 
one  of  the  principal  outlets  for  our  manufactures.  The 
vast  capabilities  of  India  for  supplying  raw  materials 
was  ei^emplifled  by  the  development  of  the  jute  trade, 
the  imports  of  that  material  having  increased  eix- fold- 
within  the  last  ten  yeara,  the  aggregate  Yalue  of  jute 
and  jute  manulaotures  exported  in  1872-3  from  Calcutta 
amounting  to  more  than  £5,000^000  in  value;  the  jute 
imports  now  into  the  United  Kingdom  exceeding  con- 
siderably those  of  fldJt  and  hemp  taken  together,  although 
the  whole  trade  was  only  a  creation  of  the  last  30  yeaia« 
Tho  memorial  proceeded  to  urge  that  the  India  Musemn 
contained  a  groat  variety  cf  dpocimens  of  the  animal^ 
vegetable,  and  minortil  producta  ot  India  hitherto  only 
little  known,  hut  which  the  cntcrpriae  and  ingenuity  of 
our  manufactureni  might  rL>nder  important  for  our  mill^ 
and  factories  aa  jute  has  already  become  and  rheea 
promises  to  become ;  and  that  the  museum  might  also 
afford  useful  guidance  in  the  selection  of  prolitable  ex- 
ports— a  guidance  which  would  be  particularly  useful  at 
a  time  When  foreign  competition  niid  the  growth  of 
native  manufacturea  in  IncJia  rendtred  it  more  and  more 
imperative  to  study  tho  taste  of  the  native  consumers^ 
The  Chambers  stated  that  hitherto  ^<  thia  magnificetii 
collectiou  baa  been  comparatively  useleMs  from  want  of 
suitable  accommodatioUf  and  practical  orgaiu^ationf  and 
it  is  in  the  interest  of  English  trade  and  commerce 
that  the  collections  should  be  bcatcd  in  a  suitable  build* 
ing  in  Bome  central  position,"  and  the  iVs^ocLaticin  held 
the  opinion  *'  that  they  should  be  ariunged  in  such  a 
manlier  as  to  be  not  merely  helps  for  scientiEc  inqcdry 


And  teachin^t  bnt  aTaiiabk  for  raf^fieiioe  to  proctaoal 
tnen  of  buBmee«/'  For  thmt  pnfpoae  the  Aioocifttion 
aug^sted  tbmt  provieioa  ahomd  be  m^e  to  lender 
AGG«A8ibk  the  stores  of  infoTtnation  ^^wiiiob.  the  East 
India  Comp&^y  and  the  prsficnt  QoYemment  most  hare 
adcumaUted  with  regard  to  many  of  tbo  prodactaof  the 
coonbyn  in  such  a  manner  that  the  important  md^nfao- 
turing  and  coromeTOial  cflntroa  throiighout  the  kingdom 
may  be  able  to  draw  from  the  depot  of  th^  Muaenm 
samploB  of  auch  i^w  tnatetial  as  th^y  may  deiire  tQ 
experiment  upon.*'  The  momorifll  condndod  by 
vtatmg  that,  "  cotiflidemg  the  many  efforts  of  the  E*»t 
Znjdia  Cotnpiiny  in  puat  ticne«  and  the  more  Hystomatie 
effort*  of  the  present  Government  in  promoting  the 
inateriai  d^volopment  of  India,  the  AaBOcimtion  is  don- 
fldent  the  8i^eTietaiy  of  State  for  India  in  Council  cannot 
but  be  an^iooi  to  furthur  an  undertalmij^  tending  bo 
directly  to  the  benefit  of  India.  Considering-^  how  evert 
the  equally  direct  interoit  of  Eni^land  in  thia  m titter, 
and  the  ^nancial  circnmstances  in  which  India  has  been 
pUced  by  the  lat@  ^mine,  the  momorialista  are  of  opimon 
thj^iUio  subject  ia  of  snflieient  importance  to  ronder  it 
didairablo  that  h^  Majeaty'B  Government  should  afford 
tfaoh  assistance  as  may  he  requii^  to  insure  th«  efficient 
working  of  an  institution  which  may  be  made  aubser* 
vieat  to  tho  best  intort^ts  of  both  coiiiitrie«." 


AMERICAN  PATENTS. 


The  report  just  issued  by  the  United  States  Commis- 
flioner  of  Patents  Qomm  in  uaefqljy  at  a  time  when  our 
■own  Patent-law  is  undergoing  revision.  From  it  it  ap- 
pears that  the  numhttr  ef  applications  for  patents  in 
America  daring  the  year  1874  waa  21,GD2.  Of  these 
1 6,160  woro  alio  wed  t  though  as  2,ii6I  wore  not  ttsued 
for  want  of  th©  final  fee,  13,699  only  were  reaUy  gr&ntod. 
The  5,442  remaining  were  stopped  by  the  pr«tliminary 
examination^  thns  ehowing  that  about  one  in 
ev^ry  four  appliofttloQi  waa  rofuaed  for  want 
of  novelty.  It  may  b©  rsmembered  that  during  tho 
mMB  twelve  months  +^4&3  applications  wer«  made  in 
Bagland,  a  difference  which  may  p.'irtly  be  aecountod 
for  oy  the  f aet  tKat  an  English  patent  is  allovred  to  cover 
innoh  g^und  than  the  Amencan,  and  ^nsequently 
B«veral  American  pateote  are  required  for  the  e^^uivalent 
of  a  single  English  patent.  In  the  American  list  also 
**  designs"  are  included,  whereas  these  are,  with  i^a,  re- 
^listered  in  &  separate  office.  It  eppeara  from  the  report 
that  the  Americans  have  notyet  nearly  completed  the  work 
<if  printing  all  their  old  spedfioationa.  All  those  aince  1 866 
have  been  printed,  but  with  regard  to  those  granted 
ppovions  to  1866,  the  Commissioner  states  that  only 
Tflty  meagro  information  can  be  obtain edi  in  many 
^ifes  only  from  one  or  two  manuscript  copies.  In 
&ot»  it  is  oven  said  that  the  officers  of  the  American 
Patent- office  are  better  acquainted  with  the  records 
of  the  English  than  with  their  own,  the  former 
having  long  since  been  printed  and  distributed  to  the 
Fatent-officoA  of  n\l  coontriea.  Another  featnre  of  our 
own  office  ia  commended  us  worthy  of  imitation. 
We  have  now  complete  digefttfi  in  nearly  all  classes 
of  our  old  specificatJOQs,  and  the  neoeasity  for  a 
similar  publication  i«  urgently  put  forward  hy 
the  United  States  Commisaioner,  In  aome  other 
respects  the  Americans  are  a  head  of  us.  Their 
generaJ  index  of  subjoets  and  names  of  pat^jntees  is  now 
nearly  eompletsT  whereaa  in  our  own  office  such  a  work 
is  not  even  bagnn.  Thea  again  ia  their  weeMy 
OPciU  Qm$U0^  they  puhliih  not  only  descriptions  but 
drawings  iUoatrative  of  the  inventions  for  which  patents 
have  been  granted  d  u  riu  g  the  week  previous  to  pnbl  icati  on . 
T^fiiS  dmwingn  are  reduced  fae*timiim  of  the  origin ala^ 
produced  by  the  heliotype  proeees,  The»e»  though  of 
course  on  a  very  small  aoale^  are  most  mwful,  and  in 
luna  caaes  out  of  tMi  serve  to  give  a  very  good  general 
*^-     iji  the  inTentioii.    As  there  seems  a  conmderable 


probability  of  ouf  adepting  a  eyrt^n  wry  ncttlj  i 
bliqg  that  of  America,  it  is  intereattng  te  wfci  bawtJutl 
one  works.  The  Commissioner  oompUina  of  tiiti  i 
takes  arising  from  the  varring  tndividiial  opiakiiiQf  i 
number  of  examiners.  He  oxpireBSly  nr§e»  tint  i 
means  should  he  provided  of  revising  &voufibik  i 
as  uniavourable  deciiionB.  The  kttar  tmi  IN  C 
on  appeal,  but  there  la  no  direct  leriikD 
patent  eni&o  granted.  He  alao  «rpealES  with 
eamestnen  of  the  difficullies  sunenndlini 
legislation,  liifficultie^  certainly  not  less  ptesslng 
country.  With  regard  to  the  internal  admJjuitiitieili 
the  office,  it  is  curious  to  notice  that  a  cemp'  " 
pat  fbrward  that  the  official  examiners  are  apt  t&  I 
the  aervioo  for  more  remunerative  employmsD^  ill 
as  they  gain  expeHenoe  from  their  work^*— B'iisi. 


NATIVE  LITERATURE  OB^  JAPA2J- 
The  Japaneee  poasess  a  copioua  literature,  indhtTtl 
a  nation  a  strong  prediteotion  for  reading,  w'*'^ 
ample  time  at  the  disposal  of  most  cla«es  affords  t 
opportunity  for  indulging-     Their  oatalofD«  of ; 
liahed  works  are  both  numerous  and  volomii 
claaa  the  native  hooks  In  the  following  sii^>-di^ 
KanjfakUf  or  Chinese  okiirical  literature  and  woi 
subject      In  this  daii  may  be  included  bo 
Buddhiam^  written  in  ChiBeaeji  as  well  as  the 
tories  oo  theae,  and  the  form  of  verafj  known: 
native  authora.     Wagaku^  or  native  works  upoa  i 
sively  Japanese  subjecta,  aa  hiat0fy«  geogiaphf« 
upon  subjects  of  local  interest,  (krt»  and  old  poetica* 
&Ci    Kesaku^  or  no valSt  tuloa,  and  hiatorical  events i 
up  into  romancea.     Of  this  claas  thoy  pOcBeas  a " 
varie^i  and  many  of  their  circulating  libraries  U9  ] 
paUv  formed  of  theae  booksn     Among  the  older  ^i 
staple  writers  are  Kioaant  the  ifapaoe^e  '^S^wift;' 
the  ***  Smollett ;"  Sekku^  the  humourist,  who  ^ 
Reza   Kurei;    Goo  Samba,  a  humouristf  who* 
resemble  our  Thackeray  in  his   "  Bookl  of  8 
Hokuba,  a  writer  of  ghost  stories,  fairy  legendi, 
bewitchment^  and  of  inanimate  objeole  being 
with  lip  and  speech ,  Sso, 

The  writers   of  later  times,  says    the  J^pm 
are    Bakkin,   whose    tales    embody    r^   naEOil 
(  descriptions,  and  who  profsesed  to  raider  UieA 
'  of  moral  teaching.    The  scene  of  some  of  htir^ 
laid  in  China.      He  may    be   styled    the 
Japan.    T&nehiko,  a  contemporary  of  Bakkii^t  He 
during  the  last  generation.     His  ohief  work, 
Gangi/*   a  atory  pourtraying  the  timee  in    wl 
lived,  and  which  was  written  not  long  before  the ' 
of  the  conn  try  to  foreign  JnterMiira««  fomishee 
mirahle  description  of  the  mode  oi  life  of  the 
classes  at  a  recent  period*       TanehOco  wis  ^ 
iiaf^mfitSy  and  the  composition  of  tho  wosk 
cured  for  him  his  degradation  by  the  Qorveil 
waa  reputed  to  possess  conaiderablo  ability  ii 
talee    troni   the    native    stage^   wMch    ate 
Sktjh&nfft  fatg.     The  works  of  Taraenagft  Shin.^ 
chiefly  consist  of  novels  and  love  ti^leii  aftt  h^d  f 
eiderable  estimation  by  his  counbrymen.     Be 
compositiona  they  afford  fair  apecimens  of  tfei 
tion  of  writers  of  this  doss  at  the  preaent  i^ 
authors  of  legends^  travehi,  tales  of  folk*  lore,  t&i^ 
the  list  of  litfer&4tur»  to  no  mean  length.    EtoU  Titf 
copioue  addition  a  to  the  monstrous  cAtaJegue  Oi 
productionsT    and    gives   much   cause    to    wish  ^^ 
judicioua  oensorate  wore  in   existence*      Ooe 
this  garbage  is  happily  dytag  out,  but  it  If  saM ' 
volume  of  it,  at  leasts  ia  reputed  to  confer 
when  kept  among  the  dresses  of  femalea. 


The  Jotcrnal  de$  TrarauT  PuM*c&  wtAW^  tii* 
the  number  ul  pMiengerA  thnt  eroBsrd  the  Chsaad  fm 
Dover  to  Calais  and  ficf  ferta  during  the  put  J*J2 
261,804,  showing  an  increa«D  on  the  previocw  frnt^d 
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Via.  L  Fio.  2. 


*  8m  ttw  t»fa  m  tliii  nldeat  by  it,  Dubut,  Id  Iht  Jvummt  tat  F«taraarf  1>, 
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The  accoiQptt&^ng  illaaimtioiif  se??o  to  ahdw  in 
detail  the  mecBaniinn  bj  wliieK  the  eGpamtion  imd  con* 
Jatiction  of  th©  flamuB  in  this  inatminent  are  tjffected* 
FigB.  I  and  2  show  the  entire  arangement  m  poaitioa 
idthin  the  tube.     Figi.  3  Knd  4  show  the  meclumicftl 


detiilB  on  a  bige  scale*    The  letters  of  reftncae^irttlii 
same  in  all  the  figuf^fl.      The  wires  seen  at  tbi  Itttttoa 
of  Figs,  1  find  2  are  connected  ia  leren  a^  in  mo^  \ 
the  keyi  of  the  key 'boards  and  Aerve  to  girn  an  npi 
down  tnoTement  to  the  sliding  pieee,  i»«     Tlua,  byl 

Fio.  4. 


U 


witim  above  it|  actiiatea  m  a  similar  manner  the  socket,  e, 
the  upper  part  of  which  is  bevelled,  and  surrounds  the 
trackers  as  ahown.  As  this  socket  rises  and  falls,  it 
Accoidingli'  draws  together  the  trookera,  or  allows  them 


to  fall  outwards.    These  trackers  an  coiu]«40i  jl 
outer  enda  to  the  gas* tubes,  it  ^,  which  tir»  hi^ge 
a  ring  on  the  oentral  sbsm.    The  effect  &f  Uiii  i 
the  tiiickfrs  are  drawn  in  towar^A  t3io  ceaitnv  ( 
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mh  of  tba  txkhm  «re  nmOarly  drevrt  together,  and  the 
ikam  iifnntid,  «*iD  Figs.  2  imd  4,  When  th©  rln^,  t, 
klowsnd^  the  weight,  j,  proflising  on  the  ends  of  the 
ikflrt  uzBA  hj  which  thci  tube-a  are  pivoted  to  the  ring, 
Innp  log«th«*r  the  opper  end*  fif  the  tabes  as  in  Figs.  I 
md  3,  »Ed  ojcuted  thc^  flame.  The  gaa'tubes  «t  hottom 
•»  conmect«d  hy  tleiible  tubes  of  india^rubher  to  the 
Biifl  mppJy  pip*f  rifling  Terticfldlf  from  the  pipe,  o» 
iinth  rappli^  ill  the  tubes  of  the  instrupaent*  r  la  a 
kp  bf  which  the  fiapply  of  gm  tt  *ttgul*Jted,  t  a  pin  on 
Whkh  thfi  ilot  ia  the  slide,  d,  wofks.  n  ia  the  glass  tahe, 
if  tfe  gajs  boCTiers  on  the  ends  of  the  tabes  &  A, 
tiam  de'^iLf  m^  the  same  In  all  the  tubeSf  the  differeuce 
m  Ibe  ncole  Im&iik  effaoted  aoldj  b^  the  vmiiatiou  in  size 
lai  positioa  of  Um  aorroandiiig  glass  tube* 


COKSESPONDENCE. 


•Wi,— In  wply  to  tho  que&tioiis  of  Mr,  T.  Eogtr 

.,  th«  ti^bta  releiTcd  to  on  page  306  gives  tho  rata  of 

p&  hour.     For  in«laiice,  when  all  creidces  wem 

m  the  dootfl,  windows,  sto-rss,  &o.,  1,DG0  cuHo 

T  per  hoar  passed  through  t^e  wkUb. 

e  307  tli£  amoimt  of  air  in  eubio  f««t  per  hour 
i  peracm  U  intended  hy^  the  igures  3,000.     The 
mti/^nasai  of  geneiml  motion  also  refers  to  each 
pg  hour.     By  ^schoola  for  child  reo**  is  meimt^ 
ipiikiPg,  «6hool*rooi:ae,  but  whether  sleeping  or 
numsta  helnjgs  ruqiiire  tho  siinie  supply  of  fresh 
it  is  tiiflf^fcire  also  applicable  to  donnitories. 
Tiicfle  who  wieh  to  refer  to  works  on  the  aubject  may 
"    ,t  Df.  Angtts  Smith's  **  Air  and  iUio/'  and  Dr. 
Pt»cti@a]  Hygiene/'   The  reports  of  tho  Royal 
Aoadieoy  of  Sciex^^es,  coatainini^  papora  of 
?r»  also  the-  *'  iieitscbrift  fiir  Biologio  "  can  be 
with  by  reiwling  Feltenkofer'a  popular  lectores, 
ttwl  by  Dr.  Hea,  entitled  "  The  Air  in  E4jlation 
'^mgt  UwtMmg^  a&d  Soil.*' 

'-hj"  |Trc»fifs  dtf  the  paper  wato  read  under  some  pres- 

yrio.  to  note  the  fbUowing  corrections. 

md  oolnnm,  for  '*  nevertheless^  the  air 

the  aeaehiireof  Scotlood,'*  t^sdf 

of  the  mountains  and  on  the  eea 

^-*,     .^^jr^,  ioT  **when  there  are  two  atmos- 

'    in    two     diFerent   states,    one    hot     and    the 

<  oold,  thiTO  19  between   thaso  a  porous  medium 

tha  paMAge  of   the   gaa    from    the    cold   to   the 

wi%**  iQbstitiite«  *^  when  there  are  two  ntmospberea 

'  one  atmosphere  in  two  difTerent  states,  one 

the  other  oold,  and  between  these  a  porous 

there  is  ft  pwwge  of  the  gas  from  the  cold 

A  MbJ"     Ito  307.  for  **yet  this  freah  air 

4*S  volmrawoloirhomcacid  in  lO.OOO;' read, 

'^  io*<]nlkd  '^esb  sdr'  eont»ined  U%    &c." 

down  the  aime  ooloitm  **  the  proportion  wai 

iOSStliiQg  over.  In  i&ci  It  reached  up  to  ^  " 

I  **  on  to  £r<  2&.**—l  am,  &c . , 

f^  Waltrk  Nq£L  Hahtist, 

*I  may  alio  state  that  I  have  a  small  work  in 
"*  i  in  %r1jieh  the  obi  pct  of  ^  *  Air  and  its  Eebitiooa 
^  iitnat«d  in  a  popular  ii^iinner. 


ety  of  rich  quartz  on  the  Upper  Yarra^ 
Nftdbout  lixty^fonr  miles  f nnn  Metbourne,  haa  hwu 
;  and  intoe  of  the  flpecimeus  exhibited  are  stated  to 

Is  Iffmi^ht  to  Cotistastinoplo  for  Khip- 


mi^WSi 


ttt,  Cram   Sontheni   KuMia,  and    from  the 
^  Black  Bvi.     Tba  forvsta  of  1 


Turkey  are 

,  iaEmcia^  howflver,*  oooaidenihla  quantity 

ilsfll  fatats,  but  it  can  only  be  obUiiued  at  an 

09St,  aa  the  foie^  near  the  sea  have  been 


OBITUAET. 


3)n  J.  £.  Gray*— The  late  keeper  of  the  Zoological 
Department  of  the  British  Museum,  Dr.  Gray,  died  at 
his  London  reetdence  on  Sunday,  tht;  7  th  In  at,,  at  the 
ago  of  76.  Dr.  Gray's  contribntiona  to  Zoological  litera* 
tare  were  nmnerous^  and  it  is  by  them,  and  by  the  re- 
sults of  his  long  labours  at  the  muaeum,  that  ho  will  best 
be  remerob^^.  In  1847  he  read  a  paper  before  the 
Society  on  the  stibject  of  '^  Shells  for  Cameos/^  with  tho 
view  of  extending  the  art  of  cameo -cuttin^^  in  this 
conntiT.  Ill  later  years  he  also  sent  to  the  Jourtiai 
sevend  communications  on  Uie  subject  of  **  DedEoal 
Coinage." 

eEVESAL    VOTES. 


Electro-plating  en  GhiBa. — M.  Uansen  has  rocectly 
patented  in  Fiaiiee  the  fallowing  prooeaa  for  «lfotrcMpla ting 
fin  a  uou'Douductiug  materia].  Sulphur  is  dijioolved  in  the 
oil  of  I^vwnduia  ^pka  to  a  aimpy  conaietfnc«>  Seaqui- 
chloride  of  gold  ur  nBBqiiiitihlandi  of  platiunm  ia  then  dis- 
solved iu  BuJphuric  ether,  a^d  the  l^o  aolutiDUa  are  mingled 
nnder  a  gent!e  heat.  The  compound  is  next  evapamtdd 
until  of  the  thickness  of  ordinary  paint,  when  it  la  applied 
with  the  bruah  to  auoh  purliunti  of  the  ehina,  glaaa,  &o.j  as 
are  desired  to  bo  cuvered  with  tbe  elsctro'motailie  depoait. 
The  objeots  are  baked  in  the  uanat  way  before  immersion  in 
the  bath. 

Analyvla  of  Italian  Wins  a.— F.  Sestini*  G.  Del  Torro^ 
and  A,  B^ildi  hove  anAfvied  o2t)  s»mpleB  from  the  Sneoollec- 
tion  of  Italian  winea  at  the  late  Vienna  Exhibition^  The 
average  omuunt  of  alcohul  pfvaent  in  thete  wInM  is  high, 
about  13  to  14  per  cent,  of  their  volume.  In  vary  few  ia  it 
leea  tbati  10  percent..  In  Sicilian  winea  H  is  Itj  to  20  per 
ceut.^  and  in  ODe  of  them  (MiirtMitn)  it  averages  22  per  eeat. 
The  proportion  of  free  acid«t  deiermined  with  1-lDth  of 
normal  alkali,  averaged  3  to  7  per  l,0O0,  and  even  in  the  aorts 
richaat  in  free  acids  (Venedau  wine^)  did  not  amount  to 
1  par  cent.  The  amount  of  reaidne  at  110  deg.  C.  varied 
greetly  both  in  tha  norlfaem  and  southom  winta.  In  a  few 
aamplea  the  pi^portion  of  tnineral  ^ubatancsa  amounted  to 

J  per  cent. ;  in  some  it  waa  3  to  4  per  1|(KK)  \  in  most,  lu»a. 
n  &2  taraplss  of  the  bsat  wines,  thu  amounta  of  extractive 
matter,  glaone«|  glycerioe  (a|iproximato),  and  the  pteportimi 
of  the  fixed  to  the  free  acid  were  also  determined.  The 
Sicilian  winea  were  richest  in  augar,  giving  an  average  of 
13  to  20  par  cent  In  most  of  the  wkieta  from  Central  and 
North  Italy  the  proportiiitn  did  not  exoeed  I  to  2  per  cent. 
The  prnpr<rtion  of  the  extracti^fl  matter  to  the  ju^^r  waa  not 
determined.  In  a  few  sampka  it  was  found  not  to  exceed 
1  to  2  per  tr^iDOi  and  in  the  saccharitio  wioe^  wo^l  cmlj  \  per 
1,000,  The  largeat  perceutaf^e  ctf  glycerine  waa  in  the 
Sicilian  wines,  U  per  cent.  The  aveirag«  of  volatile  acida 
was  about  1  to  2  per  1,000^  or  \  of  the  whulo  amount  of  acid 
present.  Tbs  ^elalilB  adds  were  present  in  targeat  propor- 
tion in  the  aromatic  viaes* 


KOTICES. 


psac££j>niQs  OF  the  aociEir. 
Oedhtakt  Mzetikgs, 
Wednesday  Eyeniiigs,  at  8  o'clock.    The  follow- 
Lng  arraiigcments  have  been  made : — 

Mabch  17*— On  Hllk  and  the  Adulteration  Act.** 
By  Frofesaor  Wanvltn,  Corresponding  Member  of  the 
Eoyal  Bavarian  Academy* 

Ma&ck  24, — Ko  Moling. 

Maaoh  31.  —  **  Food  Adixlt^ration  and  the  Legislativa 
Enactmaits  Relating  Thereto/'    By  WBKiTVoJiTM  Lm- 
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CBLLB8  Sgott,  Esq.  On  thia  occaaion  Dr.  W.  B.  Cab- 
PBNTBR,  F.R.S.,  &c,  will  preside. 

April  7. — "Captain  Liernnr's  Improved  System  of 
Town  Drainage."  By  Adam  Scott,  Esq.  On  this  eyening 
Thomas  Hawkblby,  Esq.,  will  preside. 

April  14.—"  On  the  Best  Method  of  making  Pield 
Experiments  practically  useful  to  Agricnltnrists."  By 
lYofessor  JoHK  Wbiobtbos;. 


Apbican  Section. 

Tuesday  Evenings,  at  8  o'clock.  The  follow- 
ing arrangements  haye  been  made : — 

Mabg?  30. — *'  Civilisation  and  Progress  on  the  Gk>ld 
Coast  of  Africa,  as  affected  by  European  Contact  with 
the  Native  Inhabitants."    By  Andrew  Swanzt,  Esq. 

April  13. — "  On  the  Probable  Influence  of  Bailway 
Construction  in  Natal  upon  the  Trade,  and  upon  the 
Civilisation  of  the  Native  Races,  of  the  Colony  and 
adjacent  Territory."    By  Arrott  Browning,  Esq. 


Indian  Section. 

Friday  evenings  at  eight  o'clock,  the  foUowihg 
arrangements  have  been  made : — 

April  2. — "Measures  and  Suggestions  for  the  Ad- 
vancement of  the  Wet  and  Dry  Cultivation  of  India," 
by  Robert  H.  Elliot,  Esq.,  Author  of  *'  Experiences  of 
a  Planter,"  &c. 

April  30.  —  "Indian  Manufactures,"  by  Elijah 
Helm,  Esq.,  of  Manchester. 

Mat  14. — "The  Russian  Advance  in  Central  Asia  in 
its  Commercial,  Literary,  and  Social  aspects  towards 
India  and  the  East,"  by  the  Rev.  Jambs  Long. 

Chemical  Section. 

Friday  Evenings,  at  8  o'clock. — ^The  following 
arrangements  have  been  made : — 

March  12. — "  River  Pollution,  with  Special  Reference 
to  the  Work  of  the  late  Commission,"  by  W.  Thorp, 
Esq.,  B.Sc.  Lond.,  F.C.S.  TJ.  J.  Eat-Shitttlbworth, 
Esq.,  M.P.,  will  preside. 

April  16. — "  Recent  Advances  in  Photographic 
Science,"  b^  J.  Spillbr,  Esq.,  Vice-President  of  the 
Photographic  Society.  Warrbn  Db  La  Rub,  Esq., 
D.C.L.,  F.R.S.,  will  preside. 

May  7.  —  "-Alum  Shale  and  its  Application,"  by 
Stdnbt  Rich,  Esq. 

Cantor  Lectubss. 

The  Second  Course  of  Cantor  Lectures  is  by 
the  Rev.  Abthtjr  Rigg,  M.A.,  on  "The  Material, 
Construction,  Form,  and  Principles  of  Tools  and 
Contrivances  used  in  Handicraft." 

The  remaining  Lecture  of  the  Course  will  be 
delivered  as  follows : — 

Lbcturb  YL^Mondat,  15th  Mabgh,  1875. 
Saws  and  Dove-tailing  Tools. 


Tl7X8. 


HESTIHOB    FOB    THE    ESBUIXQ    WXEK. 

Hot,  ...800IST7  07  ABT8,  JohnnAreet,  Addphi,  W.0, 8  p^n. 
(GbatorLeotiiM.)  Bev.  Artfanr  Bigv~*^nie  Mi^erial, 
CoDstniction,  Form,  and  PtindplM  m  Tools  and  Con- 
triranoM  used  in  Haadienlt."    (Lecture  VL ) 

Boral  Ualtod  Service  Dofltitiition,  Whitdhall-yaid,  8|pjii. 
Major  A  Moacricff,  **  Harbour  Defeooe.** 

Inetftiite  of  Swreyon,  IS,  Great  Genge-ftreet,  B.W.,  8 
P.1IL.  1.  DiecoMiMi  on ''The  Bating  of  GoimtxyMui- 
■tona.*'  s.  Adjonmed  DiecoHton  on  tho  Home  Seore- 
tvy*i  **BiU  for  FaoiUtating  the  Improvement  of  the 

'»2''*°iW*1**»«  ^«*^Cb»aeB  in  Luge  Ttowiia.»» 

gSHMtogBjO,  11.  Bedtod-TOW,  W.a,  7  p.m. 

BrftiA  Anidteete,  9,  Oondntt-itKet,  W^  lipjn. 


Medical,  11.  Chandoo-street,  W.,  8  p.m. 
London  iMtJtutton,  Finsbar7-drrae,B.C.,6pA.  Cbtfen 
OoonfellL) 

..Boyal Inatitiition,  Albemaila  etareet,  W.,  tpja.  Xr.  A 

SLGaiTod,**  Animal  Locomotion  onLiod,iBttMAir, 

and  in  Water." 
Civil  Bngfauext,  S6,  Great  Oeofgc  wfaect,  Weitmioitv, 

8.W.,  8  p.m.    Oonttoned  Diammiaa  opoa  tiM  pepen 

by  Uemn.  FIndlay,  CndworCli,  and  J.  T.  HnriMo,  *'0a 

the  WacUng,  Sorting.  Sidinga,  and  Statietieiof  B«fl« 

waya.** 
Statittical,  Bometeet  Hooe-terraee,  W.C,  If  pjo.  t 

Mr.  T.  Geo.  H.  Darwin.  "Maniagee  betiram  Oooiat 

inEngland  and  thdr  BfTecta."    S.  Mr.  Hmy  Jeoli. 

"  ^^eMeramtfle  Navies  of  the  World  in  the  yeea  Ui^ 

and  1874  compared." 
Fathologioal,  6^  Bemers-sbreet,  Oxted-itaeeti  W.,8pjij 
Zoological,  11,  HanoTer-aquare.  W.,  8^  pan. 
BoTaf  Colonial.  15,  Stiuid.  W.C.  8  p.m.  (at  tttlW 

mall  Beetaorant,  Wateiloo-place.)     Mr.  A  IbehL 

"New  Guinea." 
National  Indian  Anodatioa  (at  the  Honn  or  nl 

Sociarr  op  Asts),  8.    Mr.  Bnbnhmanyam,  "Bndi 


Wan. 


Truis. 


Fax.. 


Bat.. 


..BOODennr  of  AETS,  John-d»et,  AddoU.  W.CSpjij 
Fnfenor  WanUvn,  **  Miik  and  the  Adnltentioa  id'' 
Bojal  Horticultural,  South  Kensington,  &W.,  1  pjB. 
. JUnral,  Burlington Honae.  W., 8|pjn. 
Antiquaiiea.  Bnilington  House,  w.,  8^  p.m. 
lianean,  Burlington  House,  W.,  8  pjB.  Dr.  CiiQlngvm4 
**  Thirtrnine  new  Bpedaa  of  Marine  PZanano,  Boa  tU 

" Ac" 

^  House,  W.,  8  p  jn. 
,  Ffaubuiy-cfroas,  B.C.,  7  pjo.  Ttv 
fiBsaor  inia.,  VMrfriii  Ijeoture. 
Society  for  the  Encouragement  of  the  FlneAzti,9.0oa^ 
duit^t^xeet.  W.,  8  pjn.    Mr.  G.  F.  Teaiswood, "IM 
Prindplealn  Art  Stady." 
Bqyia  Institotioa,  AIbemarle-fltroet»  W.,  8p  m.  Pntaa 

Tyndall,  **Bleotricity." 
Numismatic  18,  Gate-«treH,  W.O.,  7  p.m.  ^ 

Fhiloaophical  Club,  Willis's  Booms,  St  Jamefi,  t% 

Ins£ntion  of  Naval  Architects  (at  the  Eoma  or  tbJ 
SociBTT  or  AsTs).  Morning  Meeting,  at  It  o^doek.  L 
Mr.  JohnScott  Bnssell,  F.B.a,  **  Imperial  TipMitWij 
it  alTeeti  Naval  Construction  and  tiie  BagUAlbRM 
Navy."  S.  Mr.  W.  W.  BundeO,  "The  iMA-dm^ 
of  Steamera."  8.  Mr.  C.  Davidson,  FJL&.  *'Tm 
.  board."  4.  Mr.  C. W.  Merrifldd,  F JLSn"  llMTekgnil 
BtdpFaraday.**  Evening  Meeting,  at  7  a^dcdL  im 
W.  V.  Bundell,  ■*  A  Mode  of  Obtaining  tfaeOalHnad 
flea  Waves  inDeep  Water."  S.  Mr.W.Ftoada.FJBA^ 
<*TheGn9hic  IhtemtioBof  theBquatioaof  aW 
Boiling,  including  ttie  Effect  of  BeaiBtanee.''  3.  w 
B.  Tower,  **AUShoAot  obtaining  Motive  FmrJM 
Wave  Motion."  4.Mr.JohnMcFarlaaeGi«y,"N^ 
onPolarDiagramaof8tabiUty,ftc>'  6.Mr.B.Bnitt^ 
*' Compound  Bnginea." 
.. Jtoyal  United  Service  Inatitution,  WhitdiaU-yaid, SpA 
Major  B.  8.  Tyler,  '*  The  New  Worka  propoaed  te  « 
Defence  of  Paris." 

Boyal  Institution,  Albemarle-etreet,W..  8  DJn.  V«^ 
Meetii«,9p.m.  Dr.B.LIebi«loh,"TheBealiadUMl 
in  Portraiture." 

Philologioal,  Univenity  College,  W.C,  8pjB. 
Payne, ** Midland  Patoia."  _j 

Ini«rtute  of  Naval  Arehtteota  (at  the  Boon  or  w 
SociXTY  or  Abts),  Morning  Meeting,  at  Ud*dMt  t 
Mr.  John  Scott  BuaselL  F.B.S.,  **  The  Dntiaa,  Qr^ 
and  Stiructuie  of^aModem  Man^-War.".  1 V; 
Nathaniel  Barn^,  *'Iron  and  Steel  l» 

Poxpoaea."    8.  Mr.  John  Scoti;  ] "  ' 

BeouisitoB  of  New  Naval  Guns . 

i/Mr.    A.    Sedgwick    WooUey,    "Torpedo 
Launches."    6.  Bight  Hon.  Yiseoont  Bory,^^^ 
Binnade  Indicator."    8.  Mr.  W.  nemiM,"nfBr 
of  Bhipe."    7.  Mr.  W.  Ftorbes.  •*T1»  ttt_«L*?l 


1  Steel  forWRm 

IS  andvun  Ctetaf* 
ev.    "Torpedo  fte* 


Evening Meettaig  at 7 o'dodE.  1.  Mr.W.][.Am 
>*  l^eRqper  Bdation  wfaidi  ahouMeziat  beMHf 
Indldera.  ffiiiD-owners.  and  Shin  iMuren."  t  V.^ 


builden.  Ship-owners,  and  Ship  Insoras.''  t^i*^ 
Charles  Stepneoson,  *'  Seaworthiness  snd  Ib***^ 
8.  Mr.  J.  Wlidiam  Bidmrdacn,  "The  Stofeii  taa 
Strengths  of  S^aT* 

Institution,  Albemarie-flizeet,  Wn  8  PftJ^ 

r  Clifford,  ••  The  General  FBatees  of  «N  »«*^ 

efSeienee."  .^ 

Institute  of  Naval  Anhitaota  (at  tiis  Boon  or  t0 

SodSTT  or  Aan)iMoning  Meetiagat  itow  i* 


.JUjf^ 


»."^8.Mr.'G.w7siy,  "4«««*"  tSSS 
BPoima."  4.  Mr.ChaileslRnK"^?%2AZ 
dTiiSt."   6.  Mr.Bdwaid Jafikn<''AS;vB|N 


F.  a  OoidMad, 
Doonr   -  " 

board  T^idSu"  6.  Ifr^  JMwaid  Ja^om/ 
ibrthe  Form  of  Yeaaela."  8.  ICr.  A.  B. 
OkatB."    7.  Mr.  F.  ~ 


AsXi* 
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FRIDAY,  MARCH  19,  1875. 


PBOCEEDIHOS    OF    THE  SOCIETT. 

♦ 

SHBOWXEVT  FTTHD. 

Tlie  following  subsoriptions  have  been  received 
nnrdf  the  establishment  of  an  Endowment  Fund 
n  Uie  Society : — 

G.T.Saul 6  0  0 

(Second  donation)    2  2  0 

W.  R.Spicer 5  0  0 

Colonel  A.  Angus  CroU  . . .  .* 20  0  0 

(Second  donation)    10  10  0 

G.W.Hart 2  2  0 

Oirlea  H.  L.  Woodd,  F.G.8 5  0  0 

John  E.  Evans 2  2  0 

Sir  Walter  C.  Trevelyan,  Bart ....  50  0  0 

RT.Blakely    1  i  o 

W.  B.  Sandbach 50  0  0 

Thomas  Dixon 1  i  o 

W.  Atkinson 60  0  0 

/ohn  Noble   20  0  0 

Jimei  Bentley 20  0  0 

J.  Joou 1  1  0 

SiffloelJackson    5  6  0 

Chariot  Goding 20  0  0 

P.Mocatts 10  10  0 

Jonahs.  Wella 10  10  0 

Chtriei  Downes    , 2  2  0 

Mn.  Charlotte  Holmes    10  0  0 

John  Knowles 25  0  0 

%  John  Le  Conteor   1  0  0 

John  Peckorer 5  5  0 

Pwderick  Braby ,  2  2  0 

l^ecimns  Barton,  F.IL8 6  6  0 

P«TeY  Eowlands   2  2  0 

The  Right  Hon.  Lord  Hatherley  . .  20  0  0 

Colonel  John  Thomas  Smith,  E.E.  2  2  0 

^^i«seer  Corsetjee,  F.R.S 6  0  0 

fJv   25  0  0 

J.8.Upraik    1  1  0 

wander  Gordon 3  3  0 

Wentworth  L.  Scott    1  1  0 

gwiesTelfoid    6  0  0 

WiDiun  Middlemore 6  6  0 

J.H.  Anderdon    TO  10  0 

^•ntoi  Salt,  Bart 50  0  0 

WiUiini  Young   2  2  0 

John  Bloomer 5  6  0 

^Brooks 1  1  0 

GnffiUia  Smith,  F.R.G.S 1  1  0 

JohnRntaon 3  3  0 

^W.MUee '/.[[  3  3  0 

^l«White 1  1  0 

Arthur  Trerelyan    5  0  0 

««.  Alexander  Kerr 5  0  0 

yndsBennoch 3  0  0 

S-A-Oilbee    1  1  0 

J'^l*^"    1  1  0 

^^•^Jwfflcil  will  be  glad  to  receive  farther  con- 


tribntions  to  this  fond.  Members  can  obtain 
information  as  to  its  nature  and^objeots  on  appli- 
cation to  the  Secretary. 


ALBEBT  XEDAL. 
The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1876,  early  in  May  next. 
This  medal  was  struck  to  reward  *^  distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce ,"  and  has  been  awarded  as  follows : — 

In  1864,  to  Sir  Rowland  Hill,  K.C.B.,  "  for  his  great 
serrioe  to  Arts,  Manufiaotares,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  tms  country,  the  benefits  of 
which  have,  however,  not  been  confined  to  this  country, 
but  have  extended  over  the  civilised  world." 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III.,  ^'for 
distinguished  merit  in  promoting,  in  many  ways,  by  his 

Srsonal  exertions,  the  international  progress  of  Arts, 
anufactures,  and  Commerce,  the  proofo  of  which  are 
afibrded  by  his  judicious  patronage  of  Art,  his  enlip:htened 
commercial  policy,  and  especially  by  the  abohtion  of 
passports  in  favour  of  British  subjects." 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
*<  discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce." 

In  1867,  to  Mr.  (now  Sir)  W.  Fothergill  Cooke  and 
Professor  (now  Sir)  Charles  Wheatatone,  F.B.S.,  in 
'*  recognition  of  their  joint  labours  in  establishing  the 
first  electric  telegraph." 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.B.S., 
LL.D.,  *^for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
state  of  perfection  hitherto  unapproached,  to  the  great 
advancement  of  Arts,  Manufactui^,  and  Commerce." 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  Foreign  Member  of  the  Royal 
Society,  Chevalier  of  the  Legion  of  Honour,  &c.,  **  for 
his  numerous  valuable  researches  and  writings,  which 
have  contributed  most  importantly  to  the  development 
of  food- economy  and  agriculture,  to  the  advancement  of 
chemical  science,  and  to  the  benefits  derived  from  that 
science  by  Arts,  Manufactures,  and  Commerce." 

In  1870,  to  M.  Ferdinand  de  Lesseps,  **for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  Henry  Cole,  C.B.,  <*for  his  important 
services  in  promoting  Arts,  Manu&ctures,  and  Commerce, 
especially  m  aiding  the  establishment  and  development 
of  International  Exhibitions,  the  development  of  Science 
and  Art,  and  the  South  Kensington  Museum." 

In  1872,  to  Mr.  Henry  Bessemer,  ^'for  the  eminent 
services  rendered  by  him  to  Arts,  Manufacturers,  and 
Commerce,  In  developing  the  manufacture  of  steel." 

In  1873,  to  M.  Michel  Eugj^ne  Chevreul,  *'for  his 
chemical  researches,  especially  in  reference  to  saponifi- 
cation, dyeing,  agriculture,  and  natural  history,  which 
for  more  than  half  a  century  have  exercised  a  wide  in- 
fluence on  the  industrial  arts  of  the  world." 

In  1874,  to  C.  W.  Siemens,  D.O.L.,  F.ELS.,  "  For  his 
researches  in  connection  with  the  laws  of  heat,  and  the 
practical  applications  of  them  to  furnaces  used  in  the 
Arts ;  and  for  his  improvements  in  the  manufacture  of 
iron ;  ^nd  generally  for  the  services  rendered  by  him  in 
connection  with  economisation  of  fuel  in  its  various 
applications  to  Manufactures  and  the  Arts." 

The  Council  invite  members  of  the  Society  to 

forward  to  the  Secretary,  on  or  before  the  11th  of 
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Aprili  the  mimoa  of  eiieh  txnm  of  high  distinctigii 
1^  they  jmj  think  worthy  of  thia  honour. 


MERCHAJTT  SHIPPING  BIXX, 

A  meeting  of  thi^  Committee  was  hoM  on 
Monday,  the  15th  ingt*  Preaent— Captain  Sir  J. 
HsRON  Maxwell,  Bart.,  E.K,  (in  the  chair), 
John  Fleming,  R.  Greaves,  J.  8<;ott  Ensaell,  P.B.S., 
Br,  8andford,  Rev.  J.  8carth,  Captain  E,  Sharpc, 
B.S^.,  Rev.  U.  J,  Simpson,  and  Capt.  H.  Toynbee. 

TICHlfOLOdlCAL  SXAHnrATiaiTS,    I875p— WOTICK 

TO  IirSTIT0TIOlfS. 
Oandidat<^s  intending  to  sit  at  thewe  examina- 
tions shonld  make  early  application  to  the  Secre- 
tiiry  of  the  Society  of  Arts,  Adelphi,  London,  for 
forms  for  making  a  return  of  age,  address,  &c-»  as 
theses  particnlars  must  be  foi^^ardtjd  to  the  Society 
not  later  than  tho  31st  instant. 


CHEM10AL  SECTIOir. 
A  meeting  of  this  section  was  held  on  Friday, 
March    12th,    1ST5,    U.    J.   KAT-SnTnTTLEWOBtH* 
Es(j.,  M.P.,  in  the  chair,  the  subject  being 

EIVER  rOLLlTTION,  WITH  RPECIAL  RE- 
FERENCE TO  T[IE  WORK  OF  THE  LATE 
COMMISSION. 

By  W.  Thorp,  laq.,  BJo.  (Load,),  F.C J. 
The  inquiry  mto  the  heat  means  of  preventing 
the  poUution  of  rivers,  which  has  just  been  con- 
cludes!, has  been  eondneted  by  two  Royal  Com - 
miseiom?,  the  first  consisting  of  Messrs,  Rawlinaon, 
Hamson,  and  Way,  appointed  in  1865,  antl  tho 
second  consisting  of  Rir  William  Deniann.  Dr. 
Fmnkland,  ar.d  Mr.  J.  C.  Morton,  in  1868,  These 
Commissiona  have  pi-esentcd  in  all  nine  reports, 
which  include  a  mass  of  matter  ao  lar^o  that 
altho\igh  my  snhjtfct  this  evening  has  espedal 
reference  to  it,  I  need  not  say  that  it  vnU  bo  im- 
possible  for  me  to  enter  into  details,  and  the  utmost 
f  I  can  do  m  the  short  time  at  my  di^osal  wiU  be 
to  touch  briefly  on  a  few  of  the  more  sahent  points 
m  the  inquiry. 

I  think  it  w  only  just  that  I  ahotdd  say  at  the 
outset  that,  although  I  have  been  honoured  with 
the  charge  of  the  laboratory  of  the  Commission 
dmnng  the  whole  of  the  inquiry,  and  the  opinions 
which  I  ijhall  express  this  evening  will  bo  ahuost™ 
^ntJrclyjH^rhaps— in  harmony  with  those  contained 
m  tho  report  of  the  Commiasioners,  vet  I  wish  it  to 
be  distniotly  understood  tliat  the  Comndssioners  arc 
'^ot/o  Ji^yyay  nysponsihlo  for  anything  I  may  say. 
I  shall  bring  forward  certain  views  because  I 
behave  them  to  be  true,  and  I  alone  am  responsihle 
for  their  expression  here. 

A  ri^ier,  I  thijik,  nmy  be  viewed  as  ^e  lowest 
I      .^  V^,|?  '^^"'''5^  ^^  ^^^^  ^^  valleys,  alonj^  which 
[  yam  fallmg  on  the  surface  finds  its  way  mto  the 
sea.  "^ 

^  M  a  supply  of  water  is  a  neceawwy  of  life,  the 
mhabitant*  of  any  country  must  place  themselves 
©n  the  stdo  of  a  river,  and  the  stream  above  them 


would  contribute  their  water  snpply.     Uhmg 
used  the  water,  it  mnst  be  disposfd  of  m 
way,   and  whatever  they  do  with  it,  whttim 
int^^nuediate  process  it  may  pass  through » it 
ultimately  go  into  the  river  down  Ihii  " 
drainage.     In  this  way  tJie  river  ahove 
of  habitation  is  a  water  supply,  anfl  helow 
Sfiwer,    Then  let  us  consider  tm  posdtioaof 
one  situated  further  down  the  rivep.   To 
also,  the  stream  srupplies  water,  and  it  ftlio 
as  a  sewer ;  but  the  intenoediate  portioa 
river  lietween  the  two  pi  aces  is  at  tby 
the  water  supply  of  ono  man  and  the 
another.     In  a  largely  populated  coimtiy 
divides  itself  into  two  lands,  wjuit*  from 
facturing    and    waste  from    domw^tic 
We  will  take  them  in  ^is  order, 
mechanical  pollution  first,  w©  fintl  that 
of   rivers,   althtiiigh    legitimate    enough 
removal   of  liquids,  that  ia  to  say,  the 
portion    of    the    refuse,   has    not   beeft 
to   that,   frit   they  have    been    used   to 
the  solid  portiona  as  welL     An  institnlkA 
vails  in  the  north,  and  to  some  extent  m 
parts  of  the  country,  called  the    '*  chidir 
The  nmuuf^icturer  uses  huge  quimtities  af 
for  every  eight  tons  he  so  uses  he  produoei 
of  ashes.    This  must  be  disposed  of  in  somi 
and  although  it  may  seem  absurd  to  us,  it 
quite  natural  to  the  inhabitants  of  Tjancii^biM 
Yorksliiro  to  throw  such  ashes  into  ihv  riTer, 
river  is  naturally  the  channel  for  rrTjiovirrT^ 
but  though  it  Tfli^li  caity  away  a  i  ■ 
of  solid  matter,  that  is  to  say,  that 
is  capable  of  removing  by  the  rapidity  ol 
rent,  it  is  not  suJScient  to  carry  away  oin4ai| 
they  are,  for  the  most,  part,  h imped  ou  the" 
of  the  river,  forming  eJevations  of  coi 
size,  and  then  one  oif  two  things  luip] 
channel  of  the  river  is  nari'owed,  and  wten* 
comes  either  the  cinders  are  washed  away  into 
bed  of  the  river,  where  they  form  ^hoal>4.  or  if 
mass  is  too  solid  to  be  removed  in  this 
water  cannot  get  past,  and  an  inundatiga 
which  often  causes  great  mischief,    TbeiQi 
are  by  no  means  uncommon  in  the  hwsan$ 
Irwell,  Aire,  and  Calder^     An  ofiieisl 
that,  in  18G2,  the  Mer&ey  and  Uielrwd 
tributaries,  received  no  less  than  ti5,000 
cinders. 

Passing  on  from  tfaijj  to  a  soiniwhat 
though  one  of  less  standing,  w©  come  to 
called  coal -washing.      This    has    onl' 
troduced  wiUiin  the  last  ten  years, 
mining  large  quantitiLvs  of  snuill  coal  «m 
and  so  small  that  it  camiot  be  used  far 
purposea.     This,    which  is  known  ns 
formerly  kept  near  the  month   ■  '   "'     ■ 
enormous  heaps,  or  it  was  to  aom 
of   by  bumingt      But   a  largo    ini^^.^   u* 
dijsposed  of  by  the  **  slack  tip,*'  which  ll 
injarioiis  to   the  rivers  as  tn^  <?iTi'l-r  fTf» 
washing  hits  to  some  extent  vari 
things.    The  only  hindrance  to  thi*  i  ■ 

when  of  a  bitimiinous  nature,  for  th«*  mam 
of  coke,  was  tho  quantity  of  sulphur  whirh  H 
tained  in  the  form  of  pyrites  an^l  H 

found  that,  the  epeciiic  gravity  of  ^ 
less  than  that  of  the  impurities  mjjt^d  t>w-'*i  rt. 
forcing  a  powerful  current  of  water  in  a  tucci 
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of  pubes  throasli  the  mass  of  slack,  the  ooal  might 
be  removed  and  the  shale  and  pyrites  left  behind. 
The  larger  particles  of  ooal  subside  very  rapidly, 
bat  the  water  passes  off  in  a  yery  turbid  conmtion, 
CO  aoeoant  ox  the  finer  particles  which  remain 
sospended  in  it. 

I  hare  here  a  specimen  of  coal- washing  water, 
aod  it  looks  very  foul,  but  this  is  due  to  the  coal 
in  suspension  only,  and  the  soluble  constituents  of 
tii6  water  are  not  affected  by  it.  The  prox>ortion 
my  amount  to  300  parts  in  100,000  parts  of  water, 
the  vanation  depending  upon  the  tune  given  to  it 
to  subside.  This  black  liquid  is  necessarily  run 
into  the  rivers,  and  the  coal  is  afterwards  to  a 
greit  extent  deposited,  thereby  forming  shoals, 
and  idien  a  flood  comes  it  is  carried  further  down, 
or,  as  in  case  of  the  cinder  tip,  it  produces  an 
iumdation,  and  the  fine  coal  dust  is  spread  over 
the  land,  causing  great  injury  to  property.  The 
ahale  and  pyrites  which  have  been  removed  are  in 
some  cases  Kept  out  of  the  river,  but  they  also  are 
frcqaently  thrown  into  it,  or  piled  on  its  banks  to 
be  removed  by  the  first  flood  which  comes. 

Ths  next  pollution  which  we  will  consider  is  one 
«f  a  different  nature,  but,  being  also  due  to  sus- 
pended matter  only,  is  so  far  related  to  this.    I 
refer  to  that  caused  by  lead  mines.    The  lead  ores 
in  tius  comitry  are  almost  entirely  galena.    This, 
[  wto  raised  from  the  mine,  is  first  picked  over  by 
2n&d,  the  richer  portions  being  selected,  and  those 
'  which  contain    no    galena  thrown    away.      The 
;  idected  portions  are  first  stamped,  and  then  spread 
on  wire  sieves,  which  are  immersed  in  wat^  and 
I  sobjected  to  a  succession  of  sharp  jerks.     Their 
I  wci^  being  lessened  by  immersion  in  water,  the 
I  Wments  have  considerable  freedom  of  motion, 
sad  the  heavy  galena  subsides  to  the  bottom,  the 
I  locky  matrix  coming  to  the  top.    The  latter  is 
I  striped  off,  and  is  of  no  further  use,    The  purified 
<ve  thus   obtained  usually  undergoes  a  second 
I  alampizig,  and  is  then  washed  on  a  series  of  in- 
I  cfined  planes,  the  galena  settling  immediately,  and 
I  the  To«y  matter  ^ing  washed  away  into  the  river. 
l!d«  matter  is  called  **  shine."    The  water  as  it 
flows  off  contains  as  much  as  400  or  500  parts  of 
nbd  matter  in  10,000  parts  of  water,  ana  much 
9>lcna  is  lost  in  this  way,  as  from  its  very  fine  state 
of  dirision  the  vrater  carries  it  away  in  suspension, 
to  be  deposited  in  the  river.    The  river  mud  has 
heen  fomid  to  contain,  in  one  case,  as  much  as  25 
P»  cent,  of  galena.     This  may  have  been  con- 
centrated  to    some    extent    by  a   gradual   pro- 
««  of  washing  by  the  action  of  the  current, 
^  it  is    sufficient  to   show   that   very   large 
Q^uatities  are  lost,  and  sometimes  the  mud  is 
wotfli  working  over  again  for  the  galena.    The 
rawdy  for  this  evil,  and  also  for  that  due  to  coal 
washing,  is  a  very  simple  one ;   it  is  merely  that 
naaonable  time  should  be  allowed  for  the  soHd 
patter  to  subside.    C!oal- washing  water  contain- 
'^  1,048  parts  of  suspended  matter  deposited  58 
percent  of  this  in  15  minutes,  and  nearly  40  per 
^  more    of   the   residual   suspended   matter 
^  Bx  homfl,  leaving  a  little  less  than   1 J  per 
^t.  in  suspension  at   the    end  of   that  time. 
«  was  still  a  somewhat  black  liquid,  bat  the  re- 
Jjctifln  effected  in  this  way  is  certahily  much  to 
« Paired.    In  another  sample  such  good  results 
^  not  obtained,  for  28  per  cent,  only  was  de- 
iw*«din  15  minutes,  37  per  cent,  in  six  hours. 


leaving  33  i>er  cent,  in  suspension,  but  this  was 
owing  to  the  coal  being  of  a  lighter  character, 
and  in  a  finer  state  of  division.  In  a  laJrge  num- 
ber of  samples  of  lead-mining  water,  in  15  minutes 
from  20  to  29  per  cent,  of  the  suspended  matter 
was  deposited,  and  in  six  hours  from  four- tenths  to 
62  per  cent.,  leaving  from  a  half  to  18  per  cent.  stiU 
suspended.  These  variations  seem  very  large,  but 
they  can  easily  be  explained.  In  those  cases  where 
a  large  quantity  was  deported  at  first,  the  origi- 
nal sample  contained  a  large  quantity  of  matter  sus- 
pended. In  all  cases  where  a  small  proportion  onlv 
was  deposited  there  was  very  little  originally  present, 
and  the  matter  was  in  a  very  fine  state  of  divisiim, 
the  water  in  the  mines  having  been  already  allowed 
a  considerable  time  for  subsidence.  I  have  here 
two  samples  to  illustrate  this.  This  is  some  of 
the  watco*  leaving  a  mine,  and  this  is  some  of  the 
same  sample  after  it  has  been  allowed  to  stand  for 
six  hours.  You  see  the  improvement  is  very 
marked.  It  may  be  said  that  it  is  an  unreasonable 
thing  to  require  a  mine  proprietor  to  allow  six 
hours  for  this  subsidence,  but  when  the  statistics 
are  considered  I  do  not  think  the  objection  will 
hold.  Few  even  of  the  largest  mines  require  so 
much  as  400,000  gallons  of  water  daily,  and  for 
this  it  will  be  sufficient  to  have  three  tanks,  each 
100  feet  long,  40  feet  wide,  and  8  feet  deep,  5  feet 
of  this  depth  being  available  for  subsidence.  The 
water  should  be  ducharged  for  six  hours  into  one 
of  the  tanks,  each  tank  being  sufficiently  large  to 
contain  the  water  used  in  that  time.  At  the  end 
of  the  six  hours  the  first  tank  should  be  closed,  and 
the  water  discharged  into  the  second.  After  five 
hours  rest  the  first  tank  might  be  emptied  by 
graduflJly  lowering  a  sill,  so  that  the  upper  strata 
of  water  would  flow  off  first,  the  operation  occu- 
pying one  hour,  so  that  at  the  end  of  six  hours  the 
tank  would  be  ready  for  another  charge.  The 
third  tank  would  be  out  of  use,  to  admit  of  repairs 
or  the  removal  of  the  accumulated  deposit. 
In  coal  washing,  the  largest  works  known  to  the 
Commissioners  were  at  the  Brinley  Colliery,  near 
Chesterfield,  where  40,000  tons  were  washed 
annually  in  60,000,000  gallons  of  water,  or  120  tons 
daily,  in  200,000  gals.,  and  for  this  quantity  tanks 
of  half  the  above  size  would  be  sufficient  by  using 
the  same  water  several  times.  The  quantity  re- 
quiring to  be  submitted  to  this  treatment  would 
be  greatly  diminished.  In  both  lead  mines  and 
coal  washing  the  x>ollution  is  due  to  suspended 
matter  only ;  in  some  cases  it  has  been  found  that 
the  organic  matter  present  in  water  in  solution 
is  actually  diminished  by  being  subjected  to  this 
treatment  being  carried  down  by  the  finelv- 
divided  mineral  matter.  Lead  mining  is  largely- 
carried  on  in  Cardiganshire,  Durham,  Northum- 
berland, Cumberlwd,  and  Westmoreland.  Coal 
washing  is  carried  on  at  Chesterfield  and  White- 
haven, and  at  other  places. 

Passing  from  the  mechanical  kinds  of  pollution, 
we  come  to  an  industry  of  the  very  greatest  im- 
portance to  the  commerce  of  tie  country,  but  one 
which  gives  rise  to  a  pollution  of  great  extent  and 
most  objectionable  character.  I  refer  to  that 
arising  from  alkali  works.  In  the  process  of 
making  soda  there  is  produced  a  great  quantity  of 
waste,  which  is  piled  in  moimds,  t^e  drainage  from 
which  is  a  most  objectionable  fiuid,  containing 
liffge  quantities  of  sulphide  of  calcium,  and  other 


884 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  March  19,  1875. 


substances.  There  is  also  discharged  from  the 
condensing  towers  a  large  quantity  of  dilute  hy- 
drochloiic  acid,  and  when  these  two  pollutions 
meet,  sulphuretted  hydrogen  is  disengaged,  which 
can  be  smelt  at  a  great  distance.  The  acid  is  so 
strong  that  in  some  of  the  streams,  and  especially 
in  that  known  as  the  Sankey  Brook,  iron  fittings 
cannot  be  used  in  the  barges  and  lock-gates  because 
the  iron  is  so  speedily  dissolved.  This  source 
of  poUutioii  has  been  very  successfully  grappled 
witti  by  M.  Ludwiff  Mond,  who  has  discovered  a 
process  by  which  the  waste  is  utilised.  He  forces 
a  current  of  air  through  it,  then  lixiviates  it,  and 
adds  hydrochloric  acid  from  the  condensing  towers 
to  the  solution,  by  which  means  a  large  quantity 
of  sulphur  is  precipitated.  At  the  Nethem  Che- 
mical Works,  near  Bristol,  the  drainage  from  the 
alkali  heaps  is  treated  in  this  way  wiui  great  suc- 
cess. The  moist  waste  contains  about  12  per  cent, 
of  sulphur,  and  3-dths  of  this  can  be  recovered  at 
a  cost  of  40s.  to  dOs.  per  ton,  and  as  it  is  worth 
£6  per  ton,  there  is  a  large  balance  of  profit. 

The  last  manufacturing  poUution  ynnch  I  shall 
refer  to  is  that  arising  from  the  woollen  trade, 
which  is  carried  on  so  largely  in  the  North  and 
West  of  England.  This  is  caused  to  a  great 
extent  by  indigo  dye  waste,  which  is  discharged 
to  such  an  extent  into  the  rivers  that  they  look 
almost  black.  There  is  a  small  stream  at  Bradford, 
in  Yorkshire,  called  the  Bradford  Beck,  which 
would  make  very  fair  ink,  and  at  Wakefield,  the 
pollution  is  so  great,  that  a  very  legible  memo- 
randum wa6  written  by  one  of  the  manufacturers 
with  the  water  which  flowed  past  his  works. 
Bradford  Beck  is  so  notorious,  that  *'  as  foul  as 
the  Bradford  Beck,"  is  a  proverbial  expression. 
It  has  been  attempted  to  purify  this  waste  by 
several  methods ;  in  one  place  it  is  filtered  through 
beds  of  cinders  and  ashes,  and  afterwards  passed 
over  a  field  by  irrigation ;  a  very  efficient  purifica- 
tion being  effected  in  this  way.  In  the  laboratory 
of  the  Commissioners  further  experiments  were 
made,  and  it  was  submitted  to  intermittent  filtra- 
tion, about  which  I  shall  have  to  speak  later.  It 
was  thus  rendered  perfectly  clear,  and  almost  or 
quite  colourless,  containing  very  little  organic 
matter,  but  a  large  proportion  of  saline  matter, 
which,  however,  is  comparatively  imobjectionable. 
The  Commissioners,  at  the  conclusion  of  the 
inquiries,  proposed  certain  standards  of  purity 
as  follows,  specifying  the  maximum  proportion  of 
certain  polluting  matter  which  a  Hquid  might 
contain  to  be  admissible  into  a  river  or  stream : — 

Pbofosbd  Stakdabd  of  Purity. 
The  folIowiDgr  liquids  to  be  deemed  polluting,  and  in- 
admisaible  into  any  stream : — 

1.  Any  liquid  which  has  not  been  subjected  to  perfect  rest  in 
subsidence  ponds  of  sufficient  size  for  a  jteriod  of  at  least  sis 
hours;  or  which,  having  been  so  subjected  to  subsidence, 
contain  in  suspension  more  than  one  pert  by  weight  of  dry 
organic  mstter  in  100,000  parts  by  weight  of  the  liquid ;  or 
which,  not  having  been  so  subjected  to  subsidence,  contains 
in  suspension  more  than  three  parts  bv  weight  of  dry  mineral 
matter,  or  one  part  by  weight  of  dry  organic  matter,  in 
1W,000  parts  by  weight  of  the  liquid. 

2.  Any  liquid  containing  in  solution  more  than  two  parts 
hj  weight  of  organic  carbon,  or  '3  part  by  weight  of  organic 
nitrogen,  in  100,000  parts  by  weight. 

3.  Any  liquid  which  shall  exhibit  by  daylight  a  distinct 
ooloor,  when  a  stratum  of  it,  one  inch  deep,  is  placed  in  a 
'White  porcelain  or  earthenware  vessel. 

4.  Any  liquid  which  contains  in  solution,  in  100,000  parts 


by  weight,  more  than  two  parte  by  weight  of  say  msti 
except  calcium,  magnesium,  potassium,  or  lodium. 

5.  Any  liquid  which,  in  100,000  parts  by  weight,  oo&tnni 
whether  in  solution  or  suspension,  in  chemical  oombiDati« 
or  otherwise,  more  than  *05  part  by  weight  of  metsllictrMBM 

6.  Any  liquid  whieh,  after  addifieation  with  snlfhiiri 
add,  conUins,  in  100,000  parts  by  weight,  more  tha  co 
part  by  weight  of  free  chlorine. 

7.  Any  liquid  which  contains,  in  100,000  parts  by  wciti 
more  than  one  part  by  weight  of  sulphur,  either  of  nlpb 
retted  hydrogen  or  of  a  soluble  sulpburet. 

8.  Any  liquid  possessing  an  acidity  greatv  thin  thj 
which  is  produced  by  adding  two  parts  by  weight  of  n 
muriatic  acid  to  1,000  parts  by  weight  of  distilled  wster. 

9.  Any  liquid  possessing  an  alkalinity  greater  th«a  th 
produced  by  adding  one  part  by  weight  of  dry  csnitic  n^ 
to  1,000  parts  by  weight  of  dismled  water. 

10.  Any  liquid  exhibiting  a  film  of  petroleum  or  lij^ 
carbon  oil  upon  its  surface,  or  containing  tn  sospeBwrn,! 
100,000  parts,  more  than  *05  of  such  oil. 

Mte.—^o  effluent  water  shall  be  deemed  poUutiog  if  it  1 
not  more  contaminated  with  any  of  the  above-named  polhitii 
ingredients  than  the  stream  or  river  into  which  it  ii  di 
clujged. 

Many  objections  have  been  made  to  tbd 
standards.  I  have  nothing  to  say  this  eveoiog  | 
to  whether  they  are  fixed  too  high  or  too  M 
but  rather  as  to  whether  they  should  be  fixed  i 
all.  It  has  been  said  that  the  proportion  of  tj 
volume  of  the  discharge,  and  of  the  water  in  t| 
stream  should  be  considered.  This  appean  I 
first  si^ht  very  reasonable,  but  I  thiik  it  I 
impracticable  on  many  grounds.  The  first  wod| 
be  the  difiBculty  of  ascertaioing  these  volnnH 
The  discharge  takes  place  at  various  times,  son^ 
times  in  great  quantities,  and  sometimes  in  m4 
and  the  stream  also  varies  in  volume,  and  ti 
difficulty  of  gauging  these  irregular  amod 
must  be  very  great.  It  would  also  allow  t| 
manufacturer  to  at  once  pollute  the  stred 
opx>08ite  his  works  up  to  the  standard;  that  is 
say,  provided  the  quantity  of  pollution  he  pnt 
did  not  raise  the  pollution  of  the  whole  stream  | 
as  to  infringe  the  appointed  standards,  be  con 
not  be  restrained.  The  result  of  this  would 
that  all  the  manufacturers  above  that  point  wod 
be  able  to  pollute  the  water  at  pleasure,  and  tho 
below  it  would  not  be  able  to  use  the  water  at  a^ 
imless  they  returned  it  as  pure  as  they  receiTJ 
it.  A  difliculty  would  also  arise  as  to  wl 
would  be  to  blame,  supposing  there  |werc  tj 
works  on  opposite  sides  of  the  stream,  sod  ti 
stream  were  polluted.  I  am  afraid  we  should  m 
a  great  many  of  them  bringing  forward  the  »rg< 
ments  which  I  suppose  we  have  all  heard  in  ol 
school  days,  and  whidi  was  expressed  in  the  n< 
very  grammatical  sentence,  "  Please,  sir,  it  vara 
me,  sir,"  and  it  would  be  very  diffictilt,  indeed,  t 
settle  the  question.  Unless  we  can  produce  amooj 
manufacturers  what  I  may  call  an  enthusiaflD  ^ 
clefuiliness,  which  would  be  the  best  remedy  ouU 
I  do  not  thmk  it  could  be  eflfidently  done.  T^^ 
isakindof  rider  at  the  end  of  this  list  of  staa 
dards,  to  the  eflfect  that  no  liquid  should  be  deem^ 
polluting  if  it  be  not  contaminated  to  a  P^ 
extent t£an the  stream  or  river  into  which  iti 
discharged.  I  have  no  objection  to  make  iovai 
but  I  ttiink  it  would  be  unnecessary  if  the  stan 
dards  were  fairly  enforced,  for  unless  s  m^i" 
facturer  could  pass  the  whole  volimie  of  the  s^a^ 
through  his  works,  the  river  could  never  by  aj 
possibility  become  polluted  up  to  the  stuiOA^ 
because  tihere  would  always  be  a  quantity  oiv*^* 
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pMBng  outside  the  works  which  would  be  less 
polluted  than  that  passing  through  them,  therefore 
thia  proviso  would  become  inoperative.  It  has 
been  said,  too,  that  a  manufacturer  might  some- 
times be  compelled  to  return  the  water  m  a  purer 
state  Uian  he  received  it,  but  I  think  this  has 
already  been  disposed  of,  as  such  a  thing  could  not 
occur  if  the  standards  of  purity  were  imif  ormly 
enforced. 

Passing  from  the  pollution  arising  from  manu- 
factoring  processes,  we  come  to  that  derived  from 
domestic  waste  or  sewage.  By  this  I  mean  excreta, 
kitchen  refuse,  washing  water,  refuse  from  stables 
and  slaughter-houses,  and  otiier  refuse,  incident, 
not  to  manufacturing  operations  properly  so  called, 
bat  to  aggregations  of  human  nabitations.  The 
methods  for  removing  these  matters  may  be 
divided  into  two  classes,  water-carriage  and 
other  means.  It  has  been  urged  that  if  the 
excreta  could  be  kept  and  removed  apart  from  the 
other  constituents,  the  question  would  be  solved, 
and  the  sewage  difficulty  disposed  of.  I  think, 
however,  that  you  will  see  from  the  diagram  here 
that  this  is  not  the  case.  It  shows  the  comparative 
composition  of  the  town  drainage  of  fifteen 
midden  and  sixteen  water-closet  towns,  using  the 
term  midden  towns  for  places  where  water-closets 
are  not  used. 

The  proportions  of  the  various  constituents  are 
very  nearly  the  same.    The  organic  matter  in  solu- 
tion and  the  mineral  matter  in  suspension  are  a 
little  greater  in  the  sewage  from  towns  in  which 
water-closets  are  used,  and  the  organic  matter  in 
8aQ>ension  and  the  chlorine  are  a  little  less  than  in 
that  from  towns  where  they  are  not  used.     Of 
oonrse,  the  volume  of  sev^age  from  the  latter  class 
of  towns  is  somewhat  less  than  the  volimie  from 
the  former  for  the  same  populations,  but  the  differ- 
ence is  not  very  great;  and  the  character  of  sewage 
thus  shown  renders  it  perfectly  evident  that  it 
equally  needs  purification  before  it  is  admissible 
into  a  river.     Tlie  objection  to  the  liquid  sewage  is 
not  overcome  by  the  exclusion  of  the  excreta.    The 
K^  matter,  too,  is  the  least  valuable  part  of  the 
excreta.    The  liquid  portions  contcdn  nearly  eight 
times  as  much  nitrogen   as   the   solid,   and  the 
nitrogen  for  agricultural  purposes  is  the  most  im- 
porUmt  constituent;   so  that,   though  the   solid 
matter  might  be  removed  as  manure,  that  woiild 
be  the  least  valuable  portion.    There  have  been  a 
great  many  processes  proposed  for  such  removal, 
oth^  than  by  water-carriage.    Tanks  and  vessels 
of  various  kinds,  and  cesspools,  which  are  periodi- 
cally emptied  by  carts,  have  been  employed,  but 
the  difficulties  attending  their  use,  and  the  objec- 
tion to  keeping  large  quantities  of  excreta  for  a 
kms  time  in  or  near  a  dwelling-house,  are,  I  think, 
tnmcient  to  justify  the  opinion  that  they  are  im- 
desirable  in  a  large  town.    The  dry-earth  system 
bronght  forward  by  the  Bev.  Henry  Moule  has  been 
strongly  advocated,  but  there  are  very  great  diffi- 
culties connected  with  its  practical  working.    In 
this  dimate  the  difficulty  of  getting  dry  earth 
dining  a  continuance  of  wet  weather  would  be 
extreme,  and  at  the  present  price  of  fuel  the  ex- 

Cof  drying  it  artificially  would  be  very  great, 
the  question  of  management  arises.  It 
n«y  work  very  well  imder  careful  superintendence, 
tnt  how  would  it  work  in  a  large  town,  left  to  the 
c«re  of  domestic  servants,  or  of  persons  who  are 


not  very  particular  about  any  of  their  household 
arrangements  P  Is  it  not  evident  that  a  system 
which  depends  upon  the  earth  itself  being  so  dug 
that  it  "vnll  run  readily  down  a  shoot,  and  the 
periodical  removal  of  this  just  at  the  right  time» 
must  be  far  more  likely  to  get  out  of  order  than 
a  water-closet?  Then  there  is  the  mechanical 
difficulty  of  supplvine  the  earth,  and  the  removal 
of  the  manure  wmch  is  formed.  Imagine  the  long 
procession  of  carts  and  waggons  going  to  and  fro 
whidi  would  be  required  to  effect  uiis  in  the  case  of 
London  I  Moreover,  it  is  still  doubtful  whether  it 
is  expedient  from  a  sanitary  point  of  view  to  keep^ 
excreta,  even  thus  mixed  with  earth,  in  a  house  for 
any  considerable  length  of  time. 

If  the  excreta  could  be  otherwise  disposed  of; 
the  surface  water,  the  drainage  from  the  streets, 
and  roo&,  the  washings  of  foul  linen,  stables, 
slaughter-houses,  &o.,  would  still,  as  we  have  seen, 
require  purification  if  they  are  not  to  pollute  the 
rivers. 

It  may  be  well  to  notice  here  that  the  large 
volume  of  water  flowinjp^  through  the  sewers  of  a 
town  on  the  occasion  of  a  storm  is  for  some  time 
much  more  polluted  than  ordinary  sewage.  The 
sewers  are  necessarily  constructed  to  convey  a. 
much  larger  volume  of  water  on  occasions  then 
the  normal  flow,  so  that  the  stream  running 
through  them  under  ordinary  circumstances  only 
fills  them  to  a  small  extent,  and  is  sluggish.  ^  It 
therefore  deposits  much  solid  matter  on  the  sides 
and  in  every  nook  and  comer  of  the  sewers,  and 
when  a  storm  comes  the  first  effect  is  the  washing 
away  of  these  accumulations,  the  result  being  that 
storm  water  in  towns,  no  matter  whether  provided 
with  water-closets  or  not,  is,  at  all  events  at  first, 
venr  much  the  worst  sewage. 

Tuminff  then  to  the  water  carriage  of  sewage, 
the  simpUcity  of  the  system  is  manifest.  Tlie 
water,  the  carrying  vehicle,  is  brought  in  by  pipes ; 
there  is  no  necessity  for  carrying  it  through  the 
house,  because  the  pipes  once  laid  require  no  further 
attention.  The  removal  of  the  excreta  is  also 
effected  in  a  similar  manner.  They  are  removed 
immediately,  and  not  kept  on  the  premises  for 
weeks  or  months.  But  it  has  been  said  sometimes  - 
that  this  might  go  straight  into  the  river  without 
any  further  treatment,  since  once  mixed  with  the 
river  a  run  of  about  twelve  miles  would  completely 
destroy  the  organic  matter.  The  diagram  here 
will  illustrate  this  point.  It  represents  the  water 
of  the  Irwcll  just  below  Manchester,  and  the  same 
eleven  miles  lower  down.  There  is  a  diminution 
of  the  organic  matter  that  perhaps  may  be  due  to 
the  accession  of  purer  affluents,  but  it  is  very  small. 
Here  are  three  cases  where  the  differences  are  all 
in  the  opposite  direction.  In  the  Mersey  below 
Blackburn,  there  is  scarcely  any  effect,  and  in  some 
other  cases  after  a  run  of  some  miles  there  is  almost 
exactly  the  same  proportion  of  organic  matter  in 
solution,  although  the  suspended  matter  is  not 
quite  sogreat.  More  rigidly  accurate  experiments 
on  the  Thames,  where  no  ^uents  were  known  to 
have  come  in  for  four  miles,  also  showed  the  same 
thing.  Some  of  the  mineral  matter  had  been  de- 
posited, but  the  organic  matter  was  almost  exactly 
the  same.  It  may  be  said  that  there  is  here 
an  improvement,  but  for  this  purpose  we  are 
not  seeing  for  a  small  amelioration,  but  for  com- 
plete destruction,  and  it  is  evident  that  the  con- 
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dition  of  the  water  is  not  materially  improved  in  a 
sanitary  point  of  view,  by  a  run  of  12  or  13  miles. 
It  is  certain,  then,  that  something  must  be  done  to 
purify  sewage,  and  several  methods  have  been  pro- 
posed. The  earliest  of  them,  and  those  which  seem 
to  be  most  popular,  are  those  which  are  called  pre- 
cipitation meuiods.  But  the  difficulties  in  the  way 
of  doing  this  are  very  great.  Sewage,  it  must  be 
remembered,  is  after  all,  no  matter  how  strong  it 
may  be  as  sewage,  a  very  dilute  solution.  The 
sewetge  of  31  towns  contained  on  an  average  77 
parts  of  solid  matter  in  solution  in  the  100,000 
parts  of  sewage,  that  is  to  say,  '077  per  cent.,  and 
this,  everyone  will  admit,  is  an  exceedingly  un- 
promising solution  to  precipitate  from,  especially 
as  necu*ly  all  the  known  compounds  that  can  prac- 
tically be  produced  in  it  are  by  no  means  insoluble. 
The  process  which  has  perhaps  met  with  the 
greatest  notice  is  that  c^ed  the  ABC  process, 
which  is  brought  forward  and  practised  by  the 
Native  Gnano  Company.  It  takes  its  name, 
"A  B  C,"  from  ttte  initials  of  the  three  principal 
constituents  of  the  mixture  employed,  or  perhaps 
I  should  rather  say  the  initials  of  the  three  con- 
stituents that  are  brought  most  prominently  into 
notice,  that  is  to  say,  dum,  blood,  and  day.  The 
alum  and  the  clay  are  decidedly  the  principal  con- 
stituents, for  the  blood,  after  all,  is  almost  a 
vanishing  quantity. 

Accormng  to  the  specification  of  the  patent  that 
was  taken  out,  only  eleven  grains  of  blood  would 
be  required  for  1,000  gallons  of  sewage,  or  about 
one  ounce  of  blood  to  4,000  gallons.  It  would 
probably  not  be  difficult  to  show  that  the  sewage 
of  every  town  would  be  likely  to  contain  a  larger 
quantity  of  blood  derived  from  the  slaughter- 
houses necessarily  within  it.  Besides  this  alum, 
blood,  and  clay,  magnesia,  manganate  of  potash, 
burnt  clay,  common  salt,  animal  and  vegetable 
charcoal,  and  magnesian  lime-stone  are  used. 
These  are  all  in  ^aaM  quantities,  that  of  blood 
being  the  smallest  of  all.  This  process  has  been  tried 
in  a  variety  of  places.  I  first  became  acquainted 
with  it  at  Leicester,  where  it  was  tried  imder  cer- 
tain disadvantages  perhaps,  as  the  works  were  not 
originally  constructed  for  it.  There  it  was  found 
not  to  give  any  good  results  as  regards  the  puri- 
fication of  the  sewage.  .  The  quantity  of  suspended 
matter  was  largely  reduced,  and  the  sewage,  in 
consequence,  looked  very  much  clearer ;  but  this 
is  an  <K^  captandum  argument,  because  all  is  not 
pure  water  that  is  clear.  The  appearance  of  the 
liquid  is  a  very  small  point  indeed.  "When  the 
sewage  thus  purified  had  been  kept  a  day  or  two 
in  a  bottle,  it  underwent  a  process  of  fermentation, 
and  again  became  highly  tiu-bid,  and  had  a  strong 
and  msagreeable  odour.  I  afterwards  saw  the 
process  at  Leamington,  where,  although  the  works 
were  not  constructed  specially  for  it,  they  were 
much  better  adapted  to  it  than  those  at  Leicester, 
as  they  had  been,  to  some  extent,  modified  for 
the  purpose.  Here  very  similar  results  were  ob- 
tained. Tliere  was  a  smaller  quantity  of  mineral 
and  organic  matter,  in  comparison,  after  treat- 
ment, but  the  organic  matter  in  solution  was  only 
to  a  small  extent  removed. 

An  older  process  than  this,  which  was  tried  at 
I^iceeter,  was  known  as  the  lime  process.  It 
consisted  in  simply  adding  lime  to  the  sewage,  and 
It  also  clarified  it  to  a  very  considerable  extent, 


and  thus  improved  its  appearance,  but  it  Bosrody 
removed  any  of  the  organic  matter  in  sohitioiL 
Another  process,  which  waa  proposed  and  tried 
at  Northampton,  consisted  in  the  consecntiye 
addition  of  Hme  and  chloride  of  iron,  and  tins 
gives  somewhat  similar  results.  Another  prooen, 
tried  at  Bradford,  called  Holden's  process,  consists 
in  the  employment  of  sulphate  of  iron,  lime,  and 
coaJ  dust.  Again,  there  was  a  process  brong^t 
forward  by  Mr.  Forbes,  in  which  phosphate  of 
alumina  was  introduced,  and  it  was  afterwards 
precipitated  by  Kme.  Another  prooerf  has  been 
used  quite  recently,  called  Whitthread's  process, 
which  has  been  tried  at  Enfield ;  it  consisto  in  the 
use  of  di-calcic  phosphate  and  lime.  The  idea  was 
to  recover  the  whole  of  the  phosphoric  add  in  tiie 
manure.  The  effluent  water,  however,  contained 
more  phosphoric  acid  than  tie  filtered  sewage,  so 
that  there  was  a  positive  loss  in  that  respect. 

The  precipitate  derived  some  phosphates  from 
the  suspended  matter,  which  compensated  for 
this  loss  and  left  a  small  nett  gain.  There  was 
scarcely  any  decrease  in  the  organic  carbon,  and 
only  16  per  cent,  in  the  organic  nitrogen  in  soln- 
tion.  There  is  a  curious  circumstance  about  most 
of  the  processes  in  which  the  sewage  is  rendered 
finally  alkaline.  The  effluent  sewage  very  fre- 
quently contains  in  solution  a  larger  quantity  of 
organic  nitrogen  than  it  did  before  treatmoit 
This,  of  course,  is  rather  an  objection,  and  at 
first  sight  is  not  very  easy  to  understand,  but 
it  must  arise  from  the  alkali  dissolving  some  of 
the  organic  matter  which  was  previously  in 
suspension.  In  the  ABC  method,  in  one  case 
it  was  found  that  there  was  a  consid^ble  increase 
of  ammonia  also,  which  was  to  some  extent  due 
to  the  use  of  ammonia  alum  in  the  process  of 
precipitation,  and  as  ammonia  is  the  most  valu- 
able constituent  of  manure,  the  process  was  in  that 
respect  wasteful. 

All  these  methods  of  purification  depend  on  the 
production  in  the  sewage  of  a  solid  precipitate, 
which  shall  remove  from  solution  the  diMolved 
organic  matter,  and  this,  so  far  as  it  is  done  at  all, 
is  efiiected  principally  by  surface  action.  That  is  to 
say,  the  solid  matter  produced  by  the  precipitant 
holds  on  its  surface  some  of  the  matters  wbicb 
would  otherwise  be  in  solution. 

We  will  now  turn  from  these  processes  of  pre- 
cipitation to  another  class  which  seem  to  me  to 
give  much  better  residts,  namely,  processes  of 
filtration.  Filtration,  per  se,  may  be  taken  to  be  the 
passage  of  a  liquid  containing  matter  in  suspen- 
sion through  a  porous  septum,  either  solid  or 
consisting  of  loose  particles  lying  close  togethCT. 
Its  first  action  is  purely  mechanical,  the  suspended 
matter  being  intercepted  in  the  pores  of  tb* 
filtering  memum,  and  retained.  With  regard  to 
substances  in  solution,  it  is  known,  as  he- 
fore  stated,  that  solid  matters  have  a  powefol 
surface  action,  so  that  substances  in  solu- 
tion passing  through  the  filtering  medium  wod^ 
be  to  some  extent  removed  and  retained  on  its 
surface.  But  this  cannot  continue;  the  pores  of 
the  filter  must  be  choked,  or  the  surface  action 
satisfied,  by  the  amount  of  matter  brought  to  it, 
and  the  liquid  x)asses  over  it  without  being  acted 
upon  further.  This  process  has  been  tried  on 
sewage  at  Ealing  and  one  or  two  other  places,  but 
it  was  found    after  a  time  that  the  filter  had 
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beeome  dogged,  and  the  process  was  not  con- 
tiDiioas.  Bat  if  oxygen  be  dissolved  in  the  liquid, 
we  alter  all  the  conditions.  The  surface  has  also  a 
powQifal  attraction  for  oxygen,  and  condenses  it, 
tad  thns  concentrated  it  acts  powerfully  on  the 
organic  matter  also  on  the  same  surface,  and  true 
combustion  takes  place.  This  may  go  on  in- 
definitdy,  proTided  the  quantity  of  oxygen  in  solu- 
tion is  8uaotent«  But  this  quantity  is  limited, 
Pore  water  only  dissolyes  three  volumes  of  oxygen 
per  100  volumes,  or  100  parts  bv  weight  of  water 
would  only  dissolve  the  TQ^^th  oi  a  part  by  weight 
of  oxygen,  whereas  the  orflranic  matter  which  may 
be  in  solutioa  is  almost  umimited.  In  this  way  it 
is  perfectly  easy  to  see  that  it  might  be  largely  in 
excess  of  the  oxygen ;  and  if  fiewage  which  contains 
httie  or  no  dissolved  oxygen  is  passed  through  a 
fiUering  medium,  a  small  proportion  only  of  the 
organic  matter  Fill  be  burnt,  the  great  proportion 
ptsnng  on  much  as  if  there  was  no  oxygen  at  all, 
that  is  to  say,  it  must  pass  through  unchanged, 
or  be  stopped  in  the  x>ores  of  the  filter,  which 
would  be  thus  choked  up.  Experiments  were 
tned  some  years  ago  on  this  question.  A  elass 
tdbe,  fifteen  feet  long,  placed  vertically,  was  filled 
witii  sand,  and  sewage  was  passed  upwards  through 
it  at  a  very  alow  rate.  At  first  very  good  results 
vero  obtained,  the  effluent  water  was  efficiently 
wrified,  and  contained  scarcely  any  organic  matter. 
But  soon  it  stopped  altogether ;  the  lower  parts 
were  choked  by  organic  matter,  and  it  was  im- 
possible to  force  any  more  liouid  through.  A 
pressure  of  something  like  10  lbs.  to  the  square 
xneh  was  applied,  but  without  effect.  An 
sttentpt  was  then  made  to  aerate  the  tube,  but 
^  was  impossible  to  pass  even  air  through  it  under 
Tcrj  considerable  pressure.  Dr.  Frankland  then 
nggested  that  the  filtration,  instead  of  being  con- 
tianoiis,  should  be  intermittent,  that  is  to  say,  that 
^  tubes  should  receive  a  measured  charge  of 
Mwage  once  in  every  twenty-four  hours.  The 
Kwsfe  remained  on  the  surface  a  short  time,  but 
speedily  sunk  into  the  sand,  drawing  after  it  a 
qoanti^  of  air,  the  surface  being  exposed,  and  the 
interstices  being  filled  with  air  instead  of  liquid, 
sod  this  at  once  produced  a  great  improvement. 
Ssdi  quantity  of  sewage  passing  through  drew 
■Iter  it  a  (quantity  of  air,  just  as  the  mercury 
diaws  the  air  after  it  in  Dr.  Sprengel's  meroury- 
tnmp.  The  filtration,  instead  of  stopping,  was 
loond  to  be  perfectly  continuous,  a  charge  of 
tewage  being  added  every  day  for  many  weeks 
without  change  in  the  efficiency  of  the  purification. 
However,  it  was  still  subject  to  the  same  condi- 
tions. If  a  sufficient  supply  of  oxygen  were  not 
introduced  the  process  would  stop,  and  as  the 
ehtrges  of  sewage  were  increased  it  remained 
longer  on  the  surface,  and  thus  prevented  the 
cotnnee  of  oxygen,  the  tube  being  perfectly  sealed 
m  kmg  as  any  liquid  remained  on  Sie  sur^u^e.  The 
longer  thiscontinuedtheshorterwas  the  time  during 
vluoh  oxygen  was  introduced,  and  on  gradually  in- 
q^yingtfechargesof  sewage,  apointwasreachedat 
wbioh  ueorganic matter  and  oxygen  were  balanced, 
•od  beyond  this  the  quantity  of  sewage  could  not 
b«  increased  without  choking  the  filter.  In  this 
||iy  experiments  were  continued  for  a  period  of 
tmn  three  to  six  months,  and  in  all  cases  the 
jjoency  of  the  filtration  was  found  constant 
wughont,   and   was    only    stopped    by    the 


increase  of  the  charge  of  sewage  to  such  an  extent 
that  the  oxygen  supplied  was  not  sufficient.  As 
evidence  that  this  was  the  true  explanation  of  the 
action,  it  may  be  mentioned  that  several  of  the 
tubes  were  successfully  unstopped  by  simply 
leaving  them  to  drain  slowly  for  some  Uttle  time, 
adding  occasionally  smaU  quantities  of  well 
aerated  pure  water  to  keep  the  surface  wet.  In  a 
short  time  the  obstructing  organic  matter  was 
consumed  by  the  oxygen  thus  introduced,  and  the 
tube  was  restored  to  perfect  efficiency.  This 
method  of  filtration  has  been  adopted  in  several 
places,  and  it  is  found  that  in  various  soils  as 
much  as  from  40  to  100,000  gallons  of  sewage  per 
acre  per  day  can  thus  be  efficiently  purified. 

Sewage  farms  have  been  established  at  Norwood, 
Croydon,  Bedford,  Aldershot,  dnd  many  other 
places,  for  the  use  of  sewage  in  irrigation,  which  is 
of  a  somewhat  analogous  nature,  only  that  much 
less  quantities  of  sewage  are  used.  Fortnightly 
analyses  of  the  sewage  and  effluent  water  from 
Norwood  and  Croydon  were  made  for  one  entire 
year,  and  the  results  were  very  satisfactory,  the 
effluent  water  being  frequently  superior  as  regards 
organic  matter  to  the  Thames  water  supplied  to 
London.  I  have  here  samples  obtained  from  the 
Croydon  farm  yesterday. 

The  town  of  Merthyr  Tydvil  bein^  ordered  by 
the  Court  of  Chancery  to  abate  the  niusance  caused 
by  the  discharge  of  its  sewage  into  the  river,  Mr. 
Bailey  Denton,  C.E.,  was  consulted,  and  acting 
upon  the  foregoing  experiments,  he  prepared  an- 
area  of  twenty  acres  of  porous  soil,  draining  it 
from  5  to  7  feet  deep.  It  is  arranged  in  four  parts, 
each  of  which  receives  the  whole  sewage  of  the 
town  for  six  hours,  and  then  is  aerated  for 
eighteen  hours,  th^  four  beds  taking  the  sewage 
of  the  twenty-four  hours.  At  one  time,  while  the 
beds  were  being  constructed,  as  much  as  80,000 
gallons  of  sewage  per  acre  per  day  were  then 
cleansed,  and  this  was  done  for  a  long  time  with- 
out any  apparent  diminution  in  efficiency.  I 
have  here  samples  of  sewage  and  effiuent  water 
from  Merthyr;  it  is  much  darker  in  colour 
than  the  Croydon  sewage,  and  contains  a 
much  greater  proportion  of  organic  matter, 
but  I  think,  as  far  as  the  colour  is  con- 
cerned, it  has  been  even  more  efficiently  purified. 
This,  tiie  effiuent  water,  was  obtained  from  beds 
whic^  have  now  been  constantly  at  work  f(»r  more 
than  four  years ;  no  nuisance  or  disease  has  been 
observed  as  caused  by  the  filtration,  and  the  water,^ 
which  has  been  frequently  analysed,  has  been  found 
to  have  really  a  very  strong  resemblance,  as  re- 
gards organic  matter,  to  the  Thames  water  sup- 
plied to  London ;  indeed  it  is,  on  the  average,  a 
little  better  than  the  latter  as  regards  organic 
matter. 

These  results  are  shown  on  this  diagram,  and  I 
think  you  will  see  the  result  obtained  by  the  pre- 
cipita&on  methods  are  not  to  b^  compared  with 
those  obtained  by  intermittent  filtration.  By  the 
latter  the  sewage  is,  for  all  practical  ma- 
poses,  destroyed.  It  cannot  be  utilised  to 
any  neat  extent.  Some  crops  are  grown  on 
the  Merthyr  Tydvil  beds,  which  bring  in 
a  certain  return,  but  not,  of  course,  sufficient  to 
pay  the  expenses.  A  sewage  farm  where  land 
can  be  obtained  at  a  sufficiently  low  rent,  mov  be 
made  remunerative,  but  I  am  of  opinion  that. 


ms 
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ptTrhfips  tlie  best  way  of  all  would  "be  a  union  of 
the  two  systems.  A  sewn-ge  farm  does  not  always 
require  aewa^,  and  if  it  w<>Te  arranged  ynth  inter- 
tuittent  filtering  beds  attached,  where  the  sewage 
could  be  purified  when  not  wanted  for  agriciiltural 
purposes,  I  think  the  efficiency  of  the  whole  would 
be  much  increased >  Thi§  arrangement  would  also 
dispoBe^  to  a  great  eitentt  of  the  excesfl  of  aewugo 
in  wet  weather,  when  it  could  be  passed  through 
i^e  intennittent  filter  aud  the  organic  matter  thus 
destroyed* 

I  beHeTe,  however,  that  the  notion  that  sewage  is  a 
Taliiable  property  must  he « to  a  great  extent^  aban- 
doned»  and  that  towns  must  be  content  in  tnauy 
ijases  to  pH  y  for  getting  rid  of  the  n uisan oe.  The  iin - 
poiiitnce  of  this  queition,  perhaps,  cannot  be  OTer- 
rated.  A  greut  deal  has  been  said  about  waste 
and  loss  of  valuable  wiaterial,  but  in  most  ciLses 
the  important  consideration  is  t-o  get  Hd  of  the  j*o- 
fuse  on  the  cheapest,  most  expeditious,  aud  least 
dtiugerous  principle, 

I  have  now  given  a  hasty  glance  at  a  few  of 
the  moat  important  kinds  of  pollution  from  which 
our  streams  are  sufferiugt  and  at  a  few  miggeatod 
remedies  for  thetn.  The  uiost  effective  rem<xly 
would  be  the  enthusiasm  of  cleanliness  to  wkiuh  I 
have  refeiTed,  but  I  fear  that  wlulo  human  nature 
remains  nn  it  is  we  cannot  look  for  that.  Let  us 
hope  that,  since  the  health,  ^tnd  thus»  in  an  im- 
portant sense,  the  wealth  of  the  country  depends 
upon  a  speedy  solution  of  tMi4  problem  ^  the  autho- 
rities,  both  central  and  local ^   will  bestir  them 


trsde,  aixd  for  miiny  reascmi  it  w^idd  be 
enforce  them.  Some  msnufactnrei  wen  oanied  on] 
Aituations  where  there  was  no  space  for  fmii^u 
ceases.  1 1  had  been  saggaated  that  laigf  «oiidffiJi 
be  made  to  run  piiraUd  to  tho  streama  in  maiitt'factafing 
distrtcts,  to  colled  the  foul  watfr,  and  cftitr  it  down  I& 
^Qma  lower  reaches  or  to  the  aea,  hut  he  oeliirvcd  lllft 
remedy  would  be  woiae  than  the  disease,  for,  wK" 
manufactutera  preferred  pare  water,  they 
rather  have  it  polJatcd  than  not  at  aU. 
wju)  quite  prepared  to  say  that  an 
iLmouat  of  good  might  he  done  in  a 
manner;  for  instance,  the  easting  of  any  aoG 
striMiUia  might  be  forbidden  at  once ;  and  if  per^aipt^ 
forbidden,  as  he  hoped  it  would  be  in  the  present  a 
he  believed  manafacturers  would  fairly  aud  hcmocu 
CJirry  out  the  law.  The  way  in  which  scnn©  of  1 
river  were  abased  was  almost  past  beliet  Mr*  * 
hsxd  deaerihed  the  effects  oi  ihowm  In  the  laboratoFfiJ 
he  had  saeti  their  actual  »tatef  and  when  it  wi 
bered  that  one-eighth  of  the  coal  oesiuined  0a| 
of  rivers  resulted  in  asht^f,  slid  that  prohabl^r  ] 
had  been  tipped  into  the  stream*  some  ideii  1 
formed  of  the  extent  to  which  river  bwli  fea 
eboked,  the  rt?siilt  being,  in  times  of  flood,  to  by  i 
water  thousanda  of  acres  of  the  adjoining  lund,  tind  i 
timea  hundreds  ef  acres  of  atreets  and  toir»  arMli 
the  OommisNon  wnn  sittiug  in  the  Aire  and  Grdikr  1 
n  jleod  ocourrtd»  which,  it  was  calculated,  prodoDeli 
of  £liUOO,OCiO  ;  but  if  that  money  had  been  a&fii 
improvingf  and  deepening  the  river  such 
have  been -entirely  prevented.  Going  tbrougb  . 
birf;e  milla  in  the  upper  reaches,  the  owner  told  J  * 
I  he  bad  had  hia  basement  fleoded  twr- 
i|  machinery  partly  destroyed;  bat  indi 


»elves,  mid    by  wisely  enforcing   those   or   other  \  less  to  help  themselves  in  these  caac? ,  nil 

eftioient  remedies,  so  far  imj^rove  our  rivers  that  J  lotion  therefore  was  neoes8aT>\    The  lii»t  liiio^  to 
although  they  may  not  regain  their  natural  purity,  ,  hie  opmion. 


would  be  to  establish  rirer  ttmmsxw^ 


they  may  again  fulfil  their  ancient  function  of  sup 

plying  water  for  mauufafituring  find  cleansing  pur 

poscs^  an  '        ' 

semination 

We  may  have  to  wait  «ome  timo,  but  I  hope  we 

«hall  ultimatidy  st^e  this  aeeomphshed^ 


over  entire  areas,  which  might  be  again  snbdii^ 
there  must  bo  one  gene  rid  eonsorvaney  boarii 
,1  -i  i    «►     X1--J'       miffht  be  smaller  boiirdii  ffOTerned  locally  by 

,nd  no  longi^r  sor^^e  as  channels  for  the  dis-    ^^^  i^,,^    A  rating  power  woijld  be  aeci 
wn  of  disease,  or  offend  the  eye  or  tli^  "ose.    ^^^  countxy  ititing  and  rcpn«entiition  tniMt  go  i 

Any  lej^slation,  to  be  elTeetnal,  must  he  f^  i 
bo  wUlingly  accepted,  and  this  might  be  ic 
without  much  d^fSculty.    For  insiAuce,  the 
very  prevalent  <^!iies  of  pollution  in  the 
worsted  districts^  thst  of  oil  and  soap  waste,  i 
one  of  the  most  pernicious  which  eonld  j^hm  in 
Some  y^^ars  ai^o^  during  his  inquiries,  be  found 
the  manufactwrers  in  Yorkshire  did  reroror  tliif  fl 
ftiijip  waite    BO   aa   to   prevent    pollution,  thoiii^  i 
Ter\"     rou^h     manner.       He     ajkbd    od<v    wlSw 
making  £liOO  a-yfrnv  by  this  procees,  what  be 
my    to    it    if  a    atandard    were   ^tt    up,    o 
with    which    would    prevent    h^s    making 
by   it.      His    reply   was   that   he    would 
it ;  and,  in  answer  to  a  fuithar  qutstion,  h 
even  if  it  cost  him  £300  a  year  to  purify  \ 
water  to  the  required  i^taudard,  he  would  ^1b4 
it  were  a  general  thing  throughout  the  tmdi 
not  want  any  legialation,  however,  which  ahof 
of  oniveraal  application,  or  which  shoTdd  |  ' 
an  advantafa^e  over  another.     All  these  1 
lutionit  mii^ht  he  remedied  aimply  by  i 
Miners,  coal  wash  era,  and  peno/OM  drilling  ^ 
thj^t  way  should  be  forbidden  to  send  soiid 
tbi)  slreumT  and  the  waato  piekls  trom  tin 
refuse  water  from  copper  and  bras=  '     -  *-   \i 
ret*iined  on  the  preudai'S,  and  m^!-. 
productn.     Fonuerly  no  wu.tf!r  was  a_ 
from  gas  works,  but  that  p&Oution  hrtd  ticen  i 
for  many  yearSi  and  now  it  wiia  fetmd  ptv&fibll 
fjaa  eoUBtantl).*  without  pausing  an  ounce  of  | 
tluid  or  solid  into  any  adjeiomg  sti«an^.    Btl 
doubt  the  a atce  result  could  be  attaiued  ia  alrai  ^ 
and  others  oi  Similar  character^    The  gftfat  paiflt  ^ 


DISCUSSION. 

Kr.  E.EawliuBon,  C*B.,  said  theqaestion  of  river  pollu- 
tion had  nfitut)dly  occupied  a  ^oed  deal  of  his  attention. 
River  pollution  must  necessarily  be  aa  old  as  ciriIi*wition, 
for  mankind  would  nnturnlly  Jiaaot^iatc  themselves  to 
flowing  waters,  and  any  pollution  would  of  course  go 
down  tnto  the  stream^  Boloni^  as  population  wu  sparse, 
aud  water  abUEidant,  this  wns  of  very  little  conseqnencs, 
but  at  the  present  time,  our  little  ishtnd  being  as  denaely 
populated  as  any  spot  cm  the  face  of  the  globe^  and  ako 
occupiad  by  mannfactories  in  &  manner  unproo^dented 
in  hir*tory,  we  had  arrived  at  such  a  stata  from  neglect 
that  thesj?  mimufactoriea  produced  a  vast  amount  of  pol- 
Itition.  In  attempting  to  rarry  out  remedial  meaaurw. 
two  things  must  be  considered.  Th*>re  wrs  an  old 
proverb  that  *'  you  cannot  eat  your  cake  and  havo  it/' 
and  no  doubt  the  wealth  of  England  was  in  a  great 
degree  bound  up  with  river  pollution ♦  with  the  us©  and 
abuse  of  water.  ll*i  did  not  aay  that  they  shoidd  reat 
latisfied  with  the  frightful  ahuao  tu  which  rivora  were 
subieoted,  bat  having  been  chairman  of  the  first  Rivers 
PoUntion  Commissi  on,  and  hiiviu|F  Cisamined  most  of 
the  teats  of  pollution  in  England,  and  having  had 
to  oonaider  all  the  remedial  measures  suggested, 
he  had  been  forced  to  the  roncluaion  that 
they  must  he  satisfied  with  something  far  short  of 
that  perfection  which  chemists  would  wish  to  attain  to, 
as  to  attempt  to  carry  out  too  stringent  meisures  would 
lead  to  the  annihilation  of  a  conaiderable  amount  of 
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k  £i£it  to  draw  the  jeiu  to<}  tight  at  Urn  be^mninif.    He 
'i  lather  leo   a   mea^ufe   pftisedt  which  moQafac- 
I  might  c  hamcbmsa  as  weak  and  imperfect,  than  one 
ngi&ol  Umt  it  could  net  be  enforced.  Town  sewage  I 
hCT  diflcu!tj.    A  great  deal  of  money  hnd  been 
L  ram  eEnd«iiTouj^  to  sqnnre  the  circle  and  in-  | 
modoiu  <LQd  (vIao  in  the  attempt   to  get  \ 
WBm\iTe    out    of    sewngCf    which    ahould  i 
t2ie    nmkinfif^    but    it    had    not    been    done 
I  he  doubled  if  eyer  it  would.  The  raaaon  cheoii* 
^niled  was  because  you  put  grains  of  mH" 
nf^  or  hundreds  of  g-aUous;  it  was  quite 
dose,  and  yon  could   biLrdly  expect  the 
t  of  sewage  to  be  cloiifltid,     Oa  the  oth^r 
filtrAtion  proceaSf   yon  made  the  sewage 
eopathic  dose,  because  a  hundred  tons  of 
Qt'or  an  aicre  of  ground  would  only  cover 
p,  and   as  there  were  only  a  few  grains  of 
the  giiUon^  the  proportion  of  olfensire 
^  miih  was  Eibout  l  to  3^000,000,  and  tho  water 
4W1J  si  the   bottom  I  lenving  the  solida  in  the 
L  ThiflWft*  the  explanation  of  the  powerful  pun- 
:  ifl)Kl  of  UltRitioin.    6ow^6  in   its  crude  etuto 
i  into  rivets,  bat  only  when  clarified  up  to 
aowu  standard^  and  thui,  where  pmcticahlo> 
ODgh  land. 

Hofg  remarked  that  thd  question  of  the 

UoEi  of  riverii  waA  to  large  that  it  Could  hardly  be 

I  in  iU  aQtir^ty^  and  he  really  thought  &Ir.  Thorp 

I  wme  reapeott  node  r- estimated  the  amount  of  the 

on  cxistiD^,     For  infitance,  he  had  spoken  of  the 

I  arising  imm  diffei«nt  manafsetories  as  being 

Lkr«lj  ftimple,  but  the  fact  was  that  you  often 

\  JD  tn^O  Siune  water  a  mixlttre  of  impuritieia  from 

,  iOnrvM90«  as  for  instance  from  iron  works  and 

ka,  which  impuritiee  were  exct^edingly  pre- 

With  regard  to  the  organic  mnttur^  also,  he 

L  thifvi  wera  eonmder&ble  qiiantitiefi  prB&ent  which 

I  beyond  tbci  power  of  the  chemist  to  detect,  bat 

\fivt  riio  to  tha  growth  of  bo^t^tm^  and  such  low 

f  which  warQ  now  supposed  to  be  intimately 

L  with  miuiy  fonna  of  sy  motic  dircaie.    Though 

it  particles  of  organic  matira  might  be  sepa- 

wratkn,  the  g«iins  of  the«e  htOe  animals 

I  Ihrou^ht  uid  ill  ft  short  time  they  would  be 

in   largo  numberB«      Ckmsidering  the  l^i^fi 

I  lirmg  on  some  of  our  rivers,  as  well  as  along 

,  it  was  evidently  a  matt4?r  of  extreme  diffi- 

^  to  keep  tho  riTeis  puiv*     The  refiia-o  from  the  tan- 

B«caioiMlaey  was  still  allowed  to  dow  into  the 

I  mA  WM  oarnod  up  the  Tiret  by  the  action  of 

» lo  a  eopeidenblB  distance.    He  hftd  letted  tbe 

r  frpm  above  Teddington-lock,  and  found 

ft  lazier  t0  »  oouaiderahle  extent.    This  was  the 

)  all  the  water  supplied  to  London  at  present, 

that  there  wa«  a  large  pcpulation  on  the 

tbov*   |h«    intake  of  the  water  comprmieSf  aU 

pa  li^ht  to  drain  into  the  TbameSi  he  fearod  it 

\m  %  long  time  before  purificatioa  would   be 

ioott,  0.1-^  said  his  chief  tesd-books  on 

[  been  the  reports  of  the  Eiv^  Pollution 

and  those  of  their  prodecBssors,  the  Com- 

00  the  Disposal  of  the  Saewage  of  Towns. 

with  Mr.  Eawlinson  that  in  the  first  instance 

it  ihonM  take  but  a  gentle  it^ ;  the  next  one 

Fould  he  iomewhat  more  in  adTancet  ^^^  finally 

they  tnighl  arrive  at  such  a  degi[ee  of  purity 

I  iQiietit  wnter  from  towns  as  would  satiify  the  most 

,  of  chemistB*    It  was  evident  that  much  might 

I  by  TOohibitin^  the  introduction  of  all  solid 

t  tad  ne  troBtou  that  Gov«cmment  would  inbibt 

ig^ft  thf^n  a  certain  amount  of  solid  matter  per 

,  ,  du^old  Ije  co^  into  any  stn^atn.     He  did  not  thmk 

I^M^  mm  (imte  correct  in  tbo  viow  he  took  of  the 

of  gisgmg  the  volume  of  the  stream^  and  pro- 


bably some  plan  wight  be  devised  by  which,  in  ptopor- 
tion  aa  tho  river  became  hirger,  so  a  lorgef  amount  of 
solid  matter  might  be  admitted  with  the  sewage.  The 
next  step— If  it  were  itQpoeaible  to  eombiue  it  with  tbe 
first,  of  which  fie  was  by  no  means  sure — would  be  to 
inaiflt  that  no  water  ahould  be  thrown  upon  land  for  irri- 
gation until  it  bad  been  de&cated.  He  did  not  say  this 
rule  should  be  universal,  bmt  it  ahould  at  any  rate  applj 
in  the  neighbourhood  of  all  large  townji.  To  efi^t  thia 
some  kind  of  chemical  treatmont  was  necessa^,  and  he 
thought  there  was  no  better  plan  than  that  pointed  out 
somu  years  ago  by  the  Eoyol  CommisBion  on  the  Dii^posal 
of  Sewage^  v42.^  the  precipitation  of  it  hy  lime.  Then 
came  the  third  atage^  that  of  the  piirincaUon  of  the 
sewagOi  which  could  only  be  effected  by  passing  Iho 
water  through  a  large  mass  of  earth.  Proceeding  by 
degrees,  he  believed  it  would  he  found  that,  nlthoti^h 
farmers  might  be  unwilling  to  receive  sewage  water  in 
its  raw  state,  jet  if  it  were  deprived  of  the  solid  mattef 
and  chemically  treated,  tbey  would  be  only  too  glad  to 
have  it.  In  the  caso  of  Birmingham  t  they  had  in  tbe 
valley  of  Tame  a  large  area  of  aloping  ground,  and  he 
had  no  djc^ubt  it  t^ould  be  so  arranged  tbat  the  sewage 
water  could  bo  Uken  along  m  pipejj  pftralkl  to  the  river, 
and  delivered  to  the  farmers^  who  would  be  glad  to  pay 
for  it.  As  had  boen  aoid  by  Mr,  Rawlinson,  they  mu^t 
not  **  draw  the  string**  too  tight  at  ftrstf  but^  working  by 
degreee  in  the  way  he  had  pointed  out,  he  hoped  modi 
would  be  ukimately  accomplished.  He  sbonid  lijte  a 
little  further  explanation  from  Mr.  Thorp  on  one 
remark  which  he  did  not  quite  understand,  viz.,  that  tbe 
effect  of  the  addition  of  aJkalino  matter  to  the  sewage 
was  to  increase  the  amount  of  organic  nitrogen  present* 
The  tables  on  the  wall  showed  that  even  medianieal 
precipitation  removed  a  large  proportion  of  the  organio 
nitrogen  from  eewage  watery  either  the  A  B  C  of  the 
lime  process  would  remove  about  50  per  cent*  of  the 
whole  quantity.  He  knew  Dr.  Fmnkland  was  a  great 
disbeliever  in  the  effect  produced  by  running  Wi-itor  in 
causing  its  own  purification^  and  in  his  preeenoe  be  muAt 
speak  with  diffidence  ;  but  ho  had  on  more  than  one  occa- 
sion been  greatlv  surprised  at  the  effect  produced  l*y 
water  running  a  little  diitance.  In  one  ease  he  had  seen 
men  fishiag  in  a  lock  tionlaining  clear  water  only  a  few^ 
tnilea  b&Iow  a  part  of  the  river  which  was  ftl most  as  bliick 
as  tbat  exhibited  on  tho  table;  and  again  at  Bir^ 
mingham,  when,  in  conjunction  with  Mr.  Hope»  PHi- 
feaaor  Hadoyt  and  otherf,  he  visited  the  river  Tome, 
just  above  the  Si^ford -bridge,  expecting  to  find  it  very 
impure  fejm  the  sewage  of  the  towns  above^  it  was,  on 
the  contrar}%  aa  bright  and  niee^lookiiig  a  stream  as  he 
h«d  ever  se«?n, 

Mr,  Hope  thought  theire  were  ode  or  two  points  on 
which  Mr,  Thorpe  waa  alightly  in  error.  First  as  to 
tho  difi&eulty  of  enforcing  the  proposed  staudfuik  of 
pollution  from  manufactories,  on  ac<^unt  of  the  difhcnlty 
of  measuring  the  quantity  of  water  In  the  river  and  that 
paaaing  from  the  works,  he  must  say^  ae  aai  on|^eer, 
that  it  appeared  to  him  tbat  there  was  no  difficulty  what- 
ever- It  was  only  a  question  of  expense,  and  that  would 
not  be  great.  With  regard  to  the  contrast  which  had 
been  drawn  between  irrigation  and  intermittent  filtia- 
tioDt  be  had  often  pujntedout  that  irri^tion  ought  never 
to  be  allowed  as  distiT^gnisbed  from  intermittent  filti*- 
tion.  In  fact  no  irrigation  could  properly  be  adopted 
with  any  certainty  of  result  which  was  not  coupled  with 
intermittent  filtration,  and  it  ought  not  to  be  allowed 
except  on  land  thorougfhly  stibsoil  drained .  Neither 
ought  continTious  irrigation^  a«  prjictised  in  many  places 
fiuring  the  night,  to  be  permitted.  Hie  moment  you 
had  a  continuous  flow  of  water  through  the  land  yonloat 
the  wonderful  power  which  Dr.  Frankland  had  pointed 
out  as  being  exercised  by  the  process  which  he  ttrmed 
intermittent  flltrritioii ;  and  when  you  had  a  Hatixrated 
soil  and  iiubsoil,,  and  n  continuous  column  of  water  renohing 
from  tho  surface  to  the  subsoil  drains,  if  there  were  iiny, 
yo  \x  ceaaod  to  have  an  oxidftUon  mid  ibicrpticii  of  tbe  mftftu* 
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lial  matters  by  the  elements  of  the  soil.  No  doubt  there 
-were  other  agencies  at  work  besides  oxidation,  for,  as 
Professor  Way  had  pointed  out,  ammonia  was  a  solvent 
of  silica,  and  that  being  so,  the  silica  in  the  soil  would 
naturally  assist  in  the  retention  of  the  ammonia.  But 
if  the  soil  were  continuously  flooded  night  and  day  its 
natural  action  would  be  destroyed,  and  you  could  not 
expect  anything  but  sewage  to  run  from  the  drains, 
though  it  might  look  pretty  clear  to  the  eye;  that,  how- 
ever, depended  on  the  character  of  the  soil.  In 
numerous  cases  which  he  had  investigated  for  the 
British  Association  he  found  such  to  be  the  case,  in  one 
case  the  effluent  water  being  positively  worse  than  the 
aewage,  as  it  flowed  on  to  the  land;  the  explanation 
being  that  the  weather  was  very  hot,  and  a  certain 
amount  of  evaporation  had  taken  place.  Where  the 
sewage  was  passed  simply  over  the  surface  of  the  land 
instead  of  through  it  into  the  subsoil  drains,  the  process 
was  much  quicker,  but  you  lost  the  benefit  of  the  action 
of  the  soil  and  the  air  contained  in  its  interstices,  and 
were  dependent  entirely  on  the  surface  of  the  soil  and 
the  roots  of  the  plants  upon  it.  There  was,  therefore, 
no  safety  in  irrigating  land  which  was  not  at  the  same 
time  oarefolly  and  thoroughly  drained. 

Dr.  Fraikland  expressed  his  regret  that  he  had  not 
been  in  time  to  hear  the  paper,  as  Mr.  Thorp  had  en- 
joyed a  peculiarly  favourable  position  for  forming  an 
impartial  opinion  on  this  subject  Mr.  Thorp  had  not 
visited  the  localities  where  these  investigations  were 
carried  out,  and,  oonsequeutly,  had  not  come  under  the 
personal  induenoe  either  of  manufetcturers  or  riparian 
owners,  but  simply  looked  at  the  matter  through  the 
results  which  his  analytical  work  had  brought  before 
him  during  the  nine  or  ten  years  he  had  been  engaged 
in  tiie  laboratory  of  the  Boyal  Commission.  He  possessed, 
therefore,  an  amount  of  experience  in  connection  with 
these  questions,  which  was  probably  not  equalled 
by  any  one  in  the  kingdom.  He  (Dr.  Frankland)  agreed 
with  Mr.  Bawlinson,  that  legislation,  in  the  first  instance, 
ought  to  be  attempted  with  caution,  and  that  much  good 
might  be  done  by  prohibiting  the  introduction  of  solids 
into  rivers ;  but  he  should  luce  to  see  a  Httle  more  than 
that  done,  at  any  rate  in  the  case  of  sewage.  After  the 
solid  matter  had  been  removed  you  still  had  left,  actu- 
ally in  solution,  a  quantity  of  material  which  had  the 
effect  of  rendering  unfit,  for  all  domestic  and  other  pur- 
poses, the  stream  into  which  it  was  allowed  to  flow.  He 
would  therefore  plead  that  something  ought  to  be  done 
in  the  case  of  sewage,  though  it  might  bo  wise  to  wait 
a  little  before  such  legislation  was  applied  to  manufac- 
turing refuse.  More  attention  also  had  been  pud  to 
sewage  than  to  the  oUier  pollutions  which  affected  rivers. 
Two  processes  for  the  treatment  of  sewage,  irrigation 
and  intermittent  filtration,  were  not  difficult  of  applica- 
tion in  any  locality,  and  if  land  was  easily  obtainable,  by 
adopting  the  former  it  might  be  possible  to  pay  the  ex- 
penses. If,  however,  the  locality  were  one  where  land 
was  costly,  intermittent  filtration  should  be  resorted  to, 
because,  whereas  for  irri^tion  it  required  one  acre  of 
land  for  lOO^people,  with  mtermittent  filtration  an  acre 
would  suffice  for  3,000,  and  surely  3,000  people  could 
afford  to  pay  for  an  acre  of  land  to  purify  their  sewage. 
He  thought  General  Scott  must  have  misunderstood 
what  was  said  as  to  the  effect  of  lime  or  an  alkali 
on  the  amount  of  oiganio  nitrogen  in  sewage. 
t)f  course  there  was  no  absolute^  increase  of 
.  nitrcM^enous  matter  by  the  application  of  such 
A  suMtance,  but  the  addition  of  lime  or  any  alka- 
line substance  to  such  a  liquid  as  sewage,  was  that  a 
oertain  quantity  of  nitrogenous  organic  matter  previously 
in  suspension  oecame  dissolved,  and  probably  that  was 
whfl^  Mr.  Thorp  meant.  He  quite  agreed  with  Mr. 
JEopeXas  to  tiie  dedrability  or  necessity  of  sewage 
•passiii^through  the  land,  and  not  merely  over  it ;  but 
whathM  &^en  from  Mr.  Bawlinson  had  considerably 
is  opinion  as  to  the  possibility  of  enforcing  sudi 

V  thing  bfvAct  of  Parliament    It  had  been  found  at 


Norwood  and  other  places,  that  merely  painag  the 
sewage  over  the  surfsu^e  of  the  land  was  suffieienl  to 
cleanse  it,  and  therefore  he  did  not  think  it  would  be 
wise  to  enforce  by  Act  of  Parliament  the  better  procea. 
It  was  quite  true  that  soil  constantly  soaked  with  sewage 
would  not  purify  it;  it  must  have  a  period  of  rest  to 
recover  itself  and  become  aerated,  in  order  to  eoable  it 
to  act.  As  to  the  alleged  self-purification  of  riven, 
there  was  no  doubt  the  effect  General  Soott  deicnbed 
was  that  most  commonly  observed ;  a  quantity  of  refoie 
material  was  poured  into  the  stream,  but  if  you  followed 
it  down  it  gradually  became  clear,  and  from  that  it  might 
be  supposed  that  it  had  become  purified ;  the  fSetct  wag,  the 
suspended  matter  became  deposited,  as  was  shown  by 
the  diagram  on  the  wall,  but  on  looking  at  the  analytical 
results,  it  would  be  seen  that  die  polluting  matter  remained 
substantiallv  unaltered.  Water  might  become  clear  and 
pellucid,  and  even  very  palatable  to  water  drinkers,  bat  yet 
be  exceedingly  dangerous ;  and  as  soon  as  a  freshet  or  a 
fiood  happeneid  in  such  a  river  it  carried  down  the  filth 
which  had  been  deposited  in  the  quiet  reaches,  and  dis- 
tributed it  over  the  low-lying  lands  in  the  vicinity, 
causing  much  evil.  Therefore  not  even  the  snipended 
matter  was  really  got  rid  of  by  tiiis  process  of  self-pari- 
fication,  and  as  to  the  matters  in  solution,  it  had  been 
shown  by  numerous  experiments  that  there  was  no  river 
in  EngUmd  long  enough  to  purify  sewage  oast  into  it, 
even  at  its  source. 

Mr.  Bawlinson  observed  that  it  would  be  unnecesniy 
to  enact  that  land  used  for  sewage  irrigation  should  U 
treated  alternatively,  because  no  sewage  farm  oonld  be 
earned  on  if  more  than  5,  or  at  most  10  per  cent  wis 
ever  under  irrigation  at  one  time.  Therefore  with  a 
farm  of  100  acres  90  or  95  would  always  be  at  rest 

Mr.  Thorp,  in  reply  to  the  observations  which  hid 
been  made,  said  he  would  first  mention  one  point  wfakh 
he  had  unwittingly  omitted,  vis.,  the  question  of  pnrifi' 
cation  by  manufacturers,  which  had  been  indueetly 
touched  upon  by  one  or  two  speakers.  It  was  said  that 
it  would  he  a  great  hardship  to  compel  them  to  pnrify 
the  water  whidi  they  used,  out  as  a  matter  of  net  a 
good  many  manufacturers  in  these  bighly-polloted  dii- 
tricts  did  purify  the  water  they  used,  only  they  did 
so  before  they  used  it,  and  in  so  doing  they  were 
under  great  disadvantage  because,  as  Mr.  Hogg  had 
pointed  out,  they  had  a  mixture  to  deal  with,  of  whi<:h 
they  could  know  very  little,  whereas  if  they  had  to 
punfy  water  after  they  had  used  it  they  wonld  to  a 
great  extent  know  what  was  in  it,  and  consequently  how 
to  treat  it.  It  often  happened  in  the  same  factoiy  that 
there  would  be  a  small  quantitrjr  of  water  exceeding 
polluted,  and  a  much  larger  volume  only  slightly  con- 
taminated ;  the  processes  which  might  be  neeesnry  to 
cleanse  the  highly  polluted  water  might  be  somewhat 
costiy,  but  applied  to  a  small  quantity  in  a  oonoentittM 
form  they  would  not  be  expensive  in  the  total,  thosgh  if 
the  two  kinds  of  poUuted  water  were  mixed  togwi* 
these  costly  processes  would  have  to  be  applied  to  the 
whole.  The  same  thing  would  apply  to  that  same  water 
if  it  went  down.to  another  manufacturer;  he  would  have 
to  apply  these  oosUy  processes  to  all  the  water  he  m 
and  thus  it  would  be  found  that  probably  very  fr' 
manu£BUiturers  if  any  would  be  put  to  additional  ezpe&ia 
by  c^ettin^  their  water  in  the  first  place  ready  to  ot&i 
and  then  in  purifying  it  afterwards,  naving  to  take  out 
what  they  had  put  in.  He  had  omitted  to  speak  of  tbi 
mixture  of  pollutions,  for  the  same  reason  that  he  hid 
omitted  many  other  matters,  simply  becaose  he 
had  not  time  to  ffo  into  them;  he  could  have 
occupied  six  or  eight  evenings  very  easily  with  «) 
large  a  subject.  Both  General  Soott  tad  Jw* 
Hope  had  slighUy  misunderstood  him  as  to  the 
gusging  of  rivers ;  he  knew  perfectiy  well  that  it  was 
perfectfy  easy  to  gauge  at  any  given  time  the  Q"*'^*"^ 
of  water  passing  down,  but  the  difficulty  was  to  w^PJ® 
gauging  it  as  the  river  Taried,  in  order  to  know  how 
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L-nreD  manafiftctarer  might  bo  wllowed 
iblj  if  he  »aw  anyone  guaging^  the 
m  Utile  eTctra  i^r&  not  to  pourao 
Ur  uiti>  iU     He  r&iher  dlSerei  from  General 
m  dsfbeAtiou  of  Hewag^t  by  lime,  perhApi 
il  U  AS  a  oheinkt,  whlUt  General  Scott 
tMT^     HiA  expefienoe  in  tho  laboititory 
dfiiisOfttlMn  hy  ILne  waa  only  temporarj, 
IriAtod  wor«)  kept  for  a«hort  time, 
10  Wg&n^  and  it  heeame  very 
,d  hiid  alrefidy  crpSiun»d  what  he 
9n7,  ftad  whit  he  hL4t(*vud  he  h^d  aatd 
of  Ume  &ad  alkaline  fitibcit^iiici^H  upon  th@ 
tnd  of  ooune  it  wjls  obvious  thAt  hy 
lime  or  any  other  n&n-nittogfinoua  sub* 
mc  nitrogen  in  the  water  could  only  be 
,tiu  11  Id  not  be  either  increnscd  or  d  qc  i-^a^ed . 
ffiit^ht,  hf>w?vcTj  ba  made  by  depending  on 
«h()irn,  because  the  upper  red  line  did  not  re- 
&i£TO|fen,  but  organic  matter  altogether, 
nittx^gfjn  and  CELrlton,  therefore    although  a 
IB  ihv  or^nic  matter  wan  shown,  it  might  be 
to  a  diminutioa  in  tha  carbon,     tie  must 
itr  t^Tf  the  idea  of  60  per  cant,  being  removed 
'    iidical  prooe^set ;  in  nemo  fevr  cases  it 
'  Likinjg  from  n^collection,  he  should 
aiirratcn  iinrdljr  eJDceeded  10  or  15  per  cent,  at 
Thd  iolf-purification  of  rivera  had  been  re- 
Df.  Fra&kland,  hut  he  tb<>ught  General 
Hen  into  cn-or  by  confostng  clitri fixation 
lOu.  Wiiter  might  be  very  clear  and  bright, 
^VifilieleiA*    With  regard  to  coutiauous 
iM  was  quite  right ;  if  y o  u  covered  the 
With  ftewage  you  effectually  sealed  it.up 
LiMioD  of  cxypo,  and  without  this  the 
organ  ic  matter  wai  impouible.    If  enough 
4dmitE«l  any  amount  of    organio  matter 
ihal  waa  the  secret  of  the  whok  queAtlcn^ 
in  proposing  a  vota  of  thanks  to  Mr. 
doaTi  acciiraie,  and  practical  pap^r,  «aid 
kabty  complete  considering  the  va^lnesi  of 
lh«*  shortness  of  the  time  allowed.     Aa 
tvntAfked    by   Dr.   FrankJand,    &lr.    Thorp 
ittiir|ut^  poffition,  and  no  one  eotild  be  better 
^  siirr  m  full  an  account  of  this  important 
At   tbfl    ptr^ent    moment^    too,    it    derLve<I 
ttn]r)rt*LncL*  Itom  the  fact  th^it  it  havj  been 
Ihw  fountry  in  the  spe^^ch  IVum  the  Throne 
lhr»?  on  which  the  Govemment  intended 
t^atationi^      They    bud    not    yet    done 
1 1  tlmo  for  its  intrndn^tion}  but  bo 
tiiey  would  bo  pressed  to  introditca  it^ 
#  a  aufficient  bme  before  Parliament 
10  etmbli  ^oso  qualided  to  ^ve  an 
itibject  to  express  it  fret^ly,  and  also  for 
{>ecuniurily  int4>Tcst«d  to  state  their  views 
caino  on  for  diacuaston.      He  entirely 
frhitiuul  &llen  ^m  Mr.  Ratv^linson  and  Dr. 
whos«  eminent  position  in  connection  WLtb 
'  Cjmmiftiion  gave  him  a  title  to  speiik  with 
the  effect  that  it  was  not   d^irable  to 
ry  stringent  legislation  just  yet.     It  was  a 
iOn,  and  one  in  which  it  would  he 
nUip  by  stop ;  bnt  after  the  exhaustive 
the  two  CbmraissioDa*  and  the  work 
tory  with  which  Mr.  Thorp  was  coo- 
bo«n  under  the  control  of  Dr.  Frank- 
be  wia  Borry  to  hear  waa  now  to  b^ 
hoped  not  permanently^  there  seemed 
iftntimali  fifT  a  thorouj^h  consideration  of 
Bttt  it  would  be  necesaary  to  form  clear 
ihuold  be  done,  and  it  waa  no  use  forming 
ti'  Oir-  rimouiit  of  reform  which  might 
1  If  believe  they  would  aver 
U)  supply  water  for  domestic 
ill    nmck    more    might  be    done 


instead  of  being  emblems  of  purity,  wore  positive 
nuifltincea.  There  coold  be  no  doubt  that  th«  practice  of 
tipping  cinders,  ashej^^  aud  auch-like  solid  refnjie  inta 
rivers  should  he  absolutely  prohibited  ;  and  ho  thought 
they  miRht  go  a  little  further,  and,  although  many  of 
hift  friends  were  ver5''  much  frightened  ni  the  long  lifct 
of  stand  irds  of  impurity  sagg^ted  in  the  Blue  Book?, 
it  waa  not  intended  that  they  should  be  applied  to  rivers, 
but  to  the  eiHuent  watera  from  towns  and  manufactorief^ 
which,  he  thought,  disposed  of  the  Argum*?nt  that,  if 
these  standards  were  adopted*  the  tirnt   n  rer 

would  pollute  the  water  as  far  as  the  standi  d 

bim,  BO  that  those  below  him  would  nut  be  ^%,,..^  -^^  ^^..t  dO 
at  alL  He  had  been  much  xotereetod  in  the  diiOUMioii^ 
which  he  hoped  would  3'^et  produce  valuable  frni^ 

The  Tate  of  thanks  waa  carried  unanimously. 
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and  Rail  way -archca.  Blue  Aachor-roiid.  S.E. 
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Satmstegni,  Seuor  Don  Joaquin  M.  de,   21,   BillitO* 

street,  E.G. 
Whitfield,  John.  F.C.B.,  Srarborough* 

u.   ^.lm:m    u^.^    ^i«^.   uo    ^^^^   to  1  Wilmot,  John  Fletcher.  Thame*-fitreet,  Windsor. 

fh  at  pwiMil  existinl,  that  our  rivers,  I  Wright,  W.  Cart,  F.C.S.,  46,  Morley^street,  Uf^rnhm^' 
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The  paper  read  was — 

MILK  AND    THE  ADULTERATION  ACT. 

By  Profeiior  Waaklya, 
CorretpoDdiBg  MMnbw  of  th»  Boyal  Bayuiftn  Academy. 

In  selecting  milk  for  the  purpose  of  illustrating 
the  need  for  an  Adulteration  Act,  and  of  exempli- 
fying the  working  of  the  Act,  I  have  been  in- 
fluenced bv  a  vari^  of  considerations. 

In  the  nrst  place,  milk  analysis  has  been  much 
developed  of  late  years,  and  is  now  better  kown 
and  more  certain  in  its  indications  than  ahnost  any 
other  branch  of  the  analysis  of  food.  In  the  second 
p^ace,  the  adulteration  of  milk  is  very  largely 
practised  in  the  milk  trade,  and  is  likely  to  lie 
much  diminished,  if  not  altogether  aboli^ed,  by 
the  action  of  the  Act. 

The  constancy  which  is  observable  in  milk,  re- 
girded  from  one  point  of  view,  and  its  variety  in 
richness,  afford  examples  of  different  methods  of 
treatment,  and  render  the  subject  of  milk  a  good 
typical  example  of  what  may  be  done  under  the 
Aaulteration  Act. 

The  process  of  milk  analysis,  which  is  now 
adopted  by  most  public  analysts,  is  very  simple 
and  easy  to  understand,  and  may  be  briefly  ex- 
plained as  follows : — 

Milk  consists  of  an  aqueous  solution  of  caseine, 
milk-suf^,  and  certain  mineral  matters,  and  con- 
tains mmute  globules  of  fat,  which  are  diffused 
through  it.  The  average  composition  of  cows' 
milk  is  the  following : — 

100  cubic  centimetres  contain — 

Onmmes. 

Water 90-09 

Oaseine 4-16) 

Milk-sugar 4-76  }  9*66 

Ash 0-73) 

Pat 316 


102-90 


In  100  centimetres  of  milk  there  are  therefore 
5*65  grammes  of  ''solids  not  fat,"  and  3*16  gram- 
mes of  fat.  In  order  practically  to  ascertain  how 
much  solids  exist  in  a  given  specimen  of  milk,  a 
known  quantity  of  nulk  (measured  or  weighed  out) 
is  exposed  to  a  temperature  of  212  degs.  Fah.  for 
a  length  of  time.  At  this  temperature  the  water 
of  the  milk  evaporates  off,  whilst  the  solid  con- 
stituents remain  unaltered.  It  is  usual  to  employ 
about  5  cubic  centimetres  of  milk  for  this  purpose, 
and  to  put  it  in  the  water-bath  for  three  hours,  at 
the  expiration  of  which  period  the  water  is  found 
to  have  completely  evaporated,  and  the  residual 
solids  may  be  weighed. 

One  of  the  modem  improvements  has  been  the 
Selection  of  a  suitable  quantity  of  milk  for  the  pur- 
pose of  taking  the  solia  residue.  Formerly  far  too 
much  milk  was  used'  for  the  purpose,  and  loss  of 
time  and  impairment  of  accuracy  were  the  conse- 
quences. 'Whenfive  cubic  centimetres  are  taken 
and  exposed  for  three  hours  to  a  temperature  of 
212  deg.  Fah.  (rigidly  maintained  for  the  whole 
period),  the  milx  residues  may  be  obtained  so  con- 
stant in  weight  as  not  to  vary  by  more  than  some 
-0*02  |;rammes  x)er  100  cubic  centimetres  of  milk. 
This  IS  a  degree  of  accuracy  which  rivals  that  of 
the  very  best  processes  of  chemical  analysis, 
j^  Having  in  this  manner  arrived  at  the  quantity  of 


total  solid  residue  in  mjHk,  the  next  step  is  to  ex 
pose  that  solid  residue  to  the  solvent  action  o 
ether,  which  dissolves  the  fat  out  of  it,  and  lea?e 
the  **  solid  not  fat,"  behind.  The  ethereal solotiai 
of  the  fat  may  be  afterwards  evaporated  at  a  genti 
heat,  and  the  fat  which  remains  after  the  etJ^er  i 
gone  may  then  be  weighed.  Thus,  we  hare  di 
weight  of  the  total  nulk  solid  and  the  wei^t  o 
the  fat  yielded  by  100  cubic  centimetres  of  miD 
If  the  latter  be  subtracted  from  the  former,  tb 
weight  of  the  *'  solids  not  fat  '*  will  be  arriTod  at 

Ghenerally  speaking:,  the  analysis  is  oomplci 
when  this  stage  is  readied ;  but  if  anything  fortlM 
be  needed,  another  x>ortion  of  the  milk  mayb 
burnt,  and  the  residue  weighed,  by  which  men 
the  quantity  of  ash  or  mineral  matter  in  the  mill 
is  arrived  at.  The  milk-sugar  may  also  be  ohtibM 
and  weighed  by  submitting  the  "  solids  not  fat' 
to  the  solvent  action  of  alcohol  and  water,  vbtQ 
dissolves  it,  and  leaves  the  caseine  and  the  mau 
part  of  the  mineral  matter  in  an  insoluble  cod) 
tion.  The  solution  of  milk-sugar  is  to  be  evaporaU 
to  dryness  at  212  deg.  Fah.,  and  the  residae  dnfl 
and  weighed,  a  small  correction  being  made  for  t) 
common  salt  which  passes  into  solution  along  wi^ 
the  milk-sugar.  After  the  successive  action  ( 
ether,  alcohol,  and  water  upon  the  total  ml 
solids,  there  still  remains  an  insoluble  re8idiie,G<M 
fdsting  of  caseine  and  phosphate  of  lime.  Tk 
residue  is  dried  at  212  degs.  Fah.,  till  it  no  Icaigl 
loses  in  weight;  it  is  then  weighed.  In  order  I 
correct  for  ^e  amoimt  of  phosphate  of  lime,  4 
mixed  caseine  and  phoq>hate  is  burnt,  and  I 
weight  of  the  residual  ash  subtracted  from  f 
totflu  weight.  Such  is  the  complete  and  i 
milk  analysis ;  but,  as  has  been  said,  it  suffices  I 
most  cases  to  stop  much  short  of  this,  and  to  ^  ' 
mine  only  the  totol  milk-solids  and  the  hL 
is  amply  sufficient  in  all  ordinary  cases  when  o 
waterine  and  skimming  are  suspected. 

In  Older  to  understand  how  to  emjJoy  th* 
analytical  data  in  calculating  to  what  extent  w 
has  been  skinmied  or  watered,  alittie  czplanstia 
will  now  be  necessary.  Let  it  be  suppDsed  thi 
normal  milk  (i.e.,  milk  of  the  composition  abof 
described)  be  skimmed,  and  let  us  ask  onrseln 
what  change  will  take  place  in  the  composition « 
the  milk  ?  The  reply  is  that  it  will  be  poorer  l 
fat,  but  that  the  ratio  between  the  water  sod  ttt 
**  solids  not  fat "  will  not  be  effected  by  the  dam 
ming ;  and  if  the  skim-milk  be  analysed  tiie  ntt 
of  water  to  "  solids  not  fat "  will  be  found  to  ■ 
90-09  to  9-65.  J 

If  milk  be  wholly  or  partially  skimmed,  m 
fact  is  revealed  by  the  analysis  showing  a  J** 
ciency  of  fat ;  but  if  no  watering  have  taken  jptf«^ 
the  ratio  between  water  and  **  solids  not  fat  ^\ 
mains  just  as  before.  ^, 

When  watering  is  practised,  this  ratio  w*^*^ 
and  the  degree  of  alteration  depends  solely »«* 
degree  of  watering,  and  not  at  aU  on  **»^^?"5 
ming.  These  propositions  being  nnderstowj 
will  DC  seen  that  a  simple  arithmetical  c*^?"*^ 
will  enable  us  to  deduce  the  degree  of  sJrimini^ 
and  watering  from  the  amounts  of  fat  and  tii« 
amounts  of  **  solids  not  fat,"  found  by  analysis. 

When  milk,  set  for  the  cream  *<>  "se,  ,°fj 
thrown  up  all  the  cream,  it  is  to  be  remarked  thaj 
the  layer  of  skim-milk  is  never  ouite  deTOid  or 
fat;  and,  on  the  other  hand,  the  layer  of  cream 
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irer  consists  wholly  of  fat  globtiles.  XJsually 
mk  dirowB  up  about  one- tenth  of  its  own  volume 
p  cream ;  and,  as  the  whole  amount  of  fat  in  the 
Dk  is  only  3  to  4  per  cent.»  it  must  be  obvious 
»t  cream  cannot  be  fat  per  se.  Indeed,  cream  is 
3k  which  is  very  rich  in  fat  globiiles,  and  skim- 
3k  is  poor  in  fat  globules.  And  it  is  very  in- 
Eoting  to  observe  that  new  milk,  cream,  and 
b-milk,  all  of  them,  exhibit  the  same  ratio 
hreen  the  water  which  they  contain  and  the 
Dlids  not  fat.*'  This  being  thoroughly  under- 
loi  the  calculations  for  the  ascertainment 
Aimmmg  and  watering  will  be  quite  intel- 

The  degree  of  constancy  in  real  milk  of  the  ratio 

f  water  to    "solids    not    fat"    will  obviously 

fwm  the  degree  to  which  calculations  of  the 

hent  of  watering  are  entitled  to  be  trusted. 

fc  normal   ratio,    as  has   been  said,   is  90*09, 

I  departures  on  the  side  of  diminished  **  solids 

!  fat"   are  almost  unknown.      In  the  other 

Rtion,  however,  there  is  an  occasional  depar- 

e  to  a  limited  extent    The  practical  result  of 

»  is  that  the   public   analyst   may  calculate 

I  extent  to  which  a  specimen  of  milk  has  been 

fcred,  and  may  be  pretty  sure  of  not  erring  to 

[extent  of  more  than  5  i)er  cent,  above  the  real 

fcfing;    but  that  occasionally  (in  those  cases 

to  the  original  milk  was  of  exceptional  rich- 

t  he  will  be  liable  to  underrate  the  watering 

be  extent  of  about  8  per  cent. 

hmmtng. — There  is  an  inherent  difficulty  in 

m£  with  this   sophistication.     As  has  been 

,  the  usual  proportion  of  fat  in  milk  is  a  little 

t  3  per  cent.,  occasionally,  however,  it  falls  to 

w  cent.,  and  under  exceptional  feeding  may 

r  to  somewhat    over  4  per  cent.      When  an 

M  finds  only  2  i)er  cent,  of  fat  in  a  sample  of 

t  he  cannot  be  absolutely  certain  that  the 

Qc  has  been  skimmed.     Ninety-nine  times  out 

2«7  hundred  times  that  2  per  cent,  of    fat 

wmd  by  the  analyst,  the  depression  of  the  fat 

9»ing  to  the  practice  of  mixing  the  skim  Tnilk 

%  night  with  the  whole  milk  of  the  next 

hiiiig,  and  offering  the  mixed  milk  for  sale. 

I  Switzerland,  indeed,  such  milk  is  known  and 

pposedas  "half -skim." 

E^  *:e  the  suggestion  that  milk  dealers  in  this 
should  adi^  the  designation  "  half -skim*' 
}  containing  about  2  per  cent,  of  fat,  made 
Jjiffiring  together  equal  volumes  of  skim-milk 
wwbole milk ;  and,  under  that  designation,  milk 
■gj^  is  poor  by  nature  might  not  unfairly  be 

Jftml  Extent  of  Adulteration  in  the  Milk  Trade. 
^  nsea  to  be  said— and  to  be  believed,  too— that 
*«naon  milk,  and  the  milk  of  towns  and  cities, 
Jjoften  chalk  and  water,  or  a  preparation  of 
J™  hrains,  &c.  Investigation  has,  however, 
jJPwtfely  discredited  all  notions  of  that  sort,  for 
2  ^'P^  generally  recognised,  both  in  this  country 
Pr^woad,  that  the  only  kinds  of  adulteration  to 
I  2??^^  are  of  what  are  called  the  harmless 
i^'pion,   tiiat    is    to    say,    commercial    milk 

*»Oect  only  to  impoverishment  by  skinmiing 

?  ^*™g.    The  extent  to  which  these  prac- 

^  2J,^  ^>««i  carried  is  surprisingly  great,  as 

I  Sj^prthered  from  the  published  reports  of 

I  ^?J  J^  ^^^  examined  the  milk  of  conmierce. 

*">«tteen  my  lot,  within  the  last  five  years,  to 


examine  into  the  question,  and  I  will  now  describe 
my  investigation  to  you.* 

In  the  year  1871  and  the  early  part  of  1872, 1 
examined  something  like  a  thouscmd  samples  of 
milk  bought  in  London,  the  examinations  being 
conducted  under  these  circumstances.  T|ie  editor  of 
the  Milk  Journal^  Mr.  Gamgee,  had  samples  bought 
generally  by  a  boy  or  girl,  and  they  were  obtained 
from  dealers  who  did  not  know  that  the  milk  was 
to  be  examined.  The  samples  were  brought  to 
me,  and  I  made  the  examination  in  the  method  I 
have  described  to  you.  The  result  was  this,  that 
90  per  cent,  of  all  liiese  milks  was  not  genuine,  that 
is  to  say,  it  was  below  the  normal  mark.  I  also 
made  examinations  of  milk  from  the  London 
hospitals,  and  with  a  similar  resiilt;  and  a 
very  careful  examination  was  made  by  me  of  the 
milk  obtained  by  the  Grovemment  from  the  London 
workhouses,  and  these  last  examinations  were 
made  with  extreme  care.  In  London  there  are  30 
unions,  and  Mr.  Bowsell,  who  was  appointed  to 
examine  into  the  workhouse  contracts  a  few  years 
ago,  obtained  samples  of  milk  from  each  of  the 
workhouses,  two  samples  at  diflferent  times,  and 
sent  them  to  us  for  examination.  One  workhouse, 
that  of  Westminster,  refused  to  give  samples  for 
examination,  but  samples  from  the  other  29  were 
examined.  The  milk  from  nearly  all  was  found  to. 
be  very  much  watered  or  skimmed ;  and  to  give 
you  An  idea  of  what  sometimes  takes  place,  I  will 
read  the  result  obtedned  from  the  Stepney  Work- 
house. In  one  case  I  found  that  100  parts  of  milk 
contained  47*3  parts  of  water,  and  in  the  other 
46*5,  or  nearly  half,  so  that  you  see  that  milk  was 
mixed  with  nearly  its  own  volume  of  water.  Out 
of  the  whole  29  there  were  only  two  or  three  which 
yielded  proper  results. 

In  order  to  appreciate  the  significance  of  facts 
of  this  kind  it  should  be  mentioned  that  the  milk 
is  supplied  to  the  London  workhouses  under 
contracts  for  the  supply  of  genuine  milk.  The 
contract  for  Stepney  says,  **  genuine  new  un- 
skimmed milk,  to  produce  10  per  cent  of  cream.'* 
Yet  the  analysis  showed  that  the  milk  had  been 
mixed  to  nearly  its  own  volume  of  water,  and  the 
cream  had  been  totally  removed.  To  give  you  an 
idea  of  the  importance  of  this  matter,  and  the 
amoimt  which  was  implied,  I  may  tell  you  that 
the  yearly  amount  expended  in  the  London 
workhouses  in  milk  is  £13,130,  and  you  may 
imagine  that,  if  instead  of  supplying  milk  vou 
supply  half  milk  and  half  water,  a  good  deal  of 
money  will  be  paid  for  that  which  is  not  sup- 
plied. The  case  of  the  workhouses  is  very  im- 
portant in  many  points  of  view.  It  is  well  known 
that  the  workhouse  dietary  is  not  very  abundant, 
and  if  the  authorities  proportion  a  dietary  m  the 
belief  that  they  are  giving  a  certain  quantity  of 
milk  when  they  are  really  giving  only  half  that 
quantity,  it  is  easy  to  see  that  the  paupers  might 
be  half-starved.  And  this  is  the  more  important 
as  the  diet  of  the  yoimg  and  very  old  is  to  a  great 
extent  milk.  It  was  the  publication  of  a  number 
of  facts  of  this  description,  in  the  years  1871-72, 
which  precipitated  the  passing  of  the  Adulteration 
Act  in  1872. 


•  Vide  MUk  Journal  i  "  R«pnrt  on  the  Milk  rappUed  to  London 
Hospltolt ;"  "  Mr.  RowselVf  Report  on  the  Syitem  of  Bopply  of 
ProfisloBs  for  the  WorkhooMS  of  the  Metropolis." 
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One  of  th^  points  cm  whioli  I  particularly  iDsist 
IB  thflt  in  the?©  tnstBJiced  the  purveyors  of  milk  iiiid 
4.'ontract^:*<i  explicitly  to  snpply  milk  of  at  least 
*  ordinary  riclineflfi. 


The  general  rcault  of  my  inve«f1itr?itv^TS'*  t 
before  tiio  year  1  §72,  Mine- tern  T ' 
new  or  vIioIq  milk  wa^  nulk  ' '. 
skimmed  or  watered  to  m  n^-  pmJpatiiii 


MILK    SUPPLY    OF    LONDON    WORKHOUSES, 


IN  109  0E4lf  Has  or  SAMPLE  OF  UTLK. 


Gnat,  of 


Grmt, 
Fat. 


CALCTJLATBD. 


GriDf.  of  I  Qifd^.  of 


Graun 


GrDH.  of  Ex 


Betimiil^gTeen  {St  Malthew) J, 

CimT>srweli*(St  GileJ) \V.\V/M[     l! 

...-..,.  n. 

Chelsea  (St  Luke)., , .,     L 

... .-,.- IL 

Fulham  Union  .•,*..,...,. , . , ,     I. 

t»  T}  .^i*,.......«...  .,.,..    II. 

St-  Gsorgf**  Union   .    ..*,,,..,,,,,,..  I. 

^n II 

St  Gwrge-in-tlie-Eiitt, „  Ij 

,., II 

St  Gike>in*tha*FieIdi  and  K L 

8t,  George,  Bloonwbury  ) , .  IL 

GremiwiGh  Union  ...»*♦.. *,,**.  1. 

< .,,,  IL 

Hackaay  Union L 

.t .,.,  IL 

Hampstewi  (St  John)  ..., ,..„  L 

...11. 

Holbom  Union  , , , , , , ,  L 

IL 

Islington  (St  Mary) *..,,. L 

,.    »;  .*      ***.. n. 

KemMngtcrai  (St  Mary  Abbott)    , I* 

n 

Lambeth  (8t  Miry)  ....!'...  ^T'  "" "  V 

, XL 

Lewiflham  Union  *,..,...,,,...,.,,  ^ .  iJ 

^      i»           *t       ....,»  nJ 

London  (City  of)  Union I.l 

ff              ti                   ..-,»*<.....  ^ .  XI-i 

9t  Marylehon©  .♦.»*..,., ,  „      , ,  1,1 

;,\,  IL 

Mile-end  OM  Town I, 

..;;  XL, 

iiU  01a^©'»  Cnion , Xj 

*,  , , IL 

Paddington , , ,    L 

M  ......,„. II 

St  Poncns. ..,,.. , , , , . ,  I 

I , II 

Poplor  Union. . , ,*.*,..  1. 

«    , II. 

8t  Savioar'i  Union  ....,,,,., L 

.* IL 

ihofeditch  (St.  Leonard) I. 

„            ...,  II. 

Stepeey  .,...,,. , L 

.*........  U. 

Btrand  Union ,*,,.,.* L 

^.1 11. 

Wandsworth  and  Clapham  Union  ,♦»,.,  I, 
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Whitechapel  Union  ...*..,,,,,,...,,.     I, 
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M7 
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7-40 
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8-27 
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!  ol  matters  oiiHed  for  le^slative  fMitimi, 
^iy  tlio  Adulteration  Act  was  passed. 
;  occAsiDnf  pendine^  tli^  paasing  the 
lliimliaii  Act,  it  may  not  ha  inappropriate 
r^to  t^^  i^rovl-fions  of  ttte  Eill  at  prt^ient 
ttt,  Tke  leading  faaturBS  of  tlio 
iHlcwiie  of  the  Act  of  t^T2,  are  the  enact- 
f  bmvy  fi<amlties  for  poisoning,  and  lightt^r 
I  for  the  rncne  deterioration  of  provisions. 

"  '       riiitnitelyj  there  aro  nnmisUUcable 
[  the  Bill  has  been  dm^^n  up  by  persons 
'  ctly  informed  of  the  natui-e  of  tb<:' 
matter  dealt   with  by  the   Bill.      How, 
e,  can  we  account  for  tho  pbicingf  of  the 
I  of  dnigs  on  tnueh  the  same  f  ootinj^  ati 
jQf  food? 
'  ol  ike  most    viduahle    drugs   are  nio^t 
]»oiBdns — tuad    what    meaning,  for   in- 
\  ixkold   be   attckched   to   the   poison ing   of 
Brmi  the  p0i8oning  of    food   is  Jiot 
f  ^ealt  with  by  tho  BiDj  which  obviously 
Ifmthe  ftkUii  a^^timption  that  the  afldition 
■  Jisoiious  per  »e  is  necessarily  to 
if  food  poisonous. 
i>  riayoured  with  a  small  quantity 
i^iToar.  it  is  not  rendered  poison ous^ 
I  aituond   flavour  is  a  poison.     There 
lltj  in   defining  a   poison*      Sulphuric 
kpOBkocoiiralad  condition  is  a  poison »  and 
I  m^ped  that  putting  any   of  it  into 
r  pcnsoning  the  vinegar.     If  the  enact* 
the  jiutting  of  an  injurious!  mate- 
l»  I  do  oot  see  why  it  could  not  he 
against    the  use  of    aulphviric  acid  in 
\  Imt  the  real  evil  to  be  guarded  against 
Dg  fo(>d  poiaoDons;    and  though  the 
y  seem   trivial  at  first,  I  have  very 
i  thatt  if  the  Bill  passoi  in  its  present 
f  Ofjtirsu  of  practice  this  very  ditUculty 
W<4  all  know  that  Acts  of  Parliament 
I  btc rally,  and  tliat  they  have  to  be 
Iby  people  mrLo  have  little  knowledge  of 
'^matter,  so  that  such  cases  ii«  that  of 
f^'^  "•  ^-i"f-^iir  would  expose  the  manu- 
i*  6  imposed  on  tht^  |ierson 
,  .-j  or  injurious  substance  with 
I  d  Jocid. 

!  fttr  u  j^*ot  many  other  objeetions  to  the 

I  <fliidi  the   Bill    tiaa  taken,  but   I   will  not 

llBlo  them  minis iely  n^w*    It  set-^ms  to  me  a 

ilie  Act  of  1872  should  be  meddled  with 

i  |ireietLi,  for  I  am  sure  it  would  be  much 

^Bd  many  pac^ons  agre^^  with  me,  that  it 

IWlrft  for  a  whOo,  mitil  more  exp^rionce 

1  of  its   working,      I  am  sure  that 

ition  is  premature  at  present,   and 

iitig  opinion  ia  that  the  Bui  at  present 

t  Ihft  Htmije  is  muub  worse  than  the  Act  pf 


DISCUSSION. 

i  Iftid  that  if  thi?r^  wena  anything  ^hkh 

k^nt^tlon  going  on  at  present  to  he 

L  irtaii  the  imc8rt«inlie»  which  tracers  hiid  to 

i  tb«^  hiindg  of  lh<i»e  who  were  the  only  pro- 

^'fi  til**  'wdeof  the  prosecution— the  pobUc 

i  osiiion  with  regard  to  azticlea 

Tj  un«atit factory,  and,  thoagh 

-*  "1 1  *'%,kif  d?«cribed  hiA  mode  of  pro* 

QCi  think  tht  hard  and  fkit  line  he  had 


laid  down  should  be  takea  as  a  groaad  for  proceduro 
evcm  utider  the  present  Act.  The  new  Bill  he  considered 
one  of  the  most  wretched  productions  ever  printed,  and 
thought  it  might  be  entitled  an  Act  f&r  the  assistance 
and  perpetuiition  of  ftdultertition,  rather  than  for  Its  pre- 
ventiou.  Tho  word  "  knowingly,"  and  another  phraae^ 
*'  usages  o(  trade,"  which  were  rntrodacedf  were  terms 
which  no  mafjistmte  would  be  able  to  get  over.  He  was 
astonished  that  the  Proaident  of  the  Local  Gover&maut 
Board  had  allowed  auch  a  Bill  to  be  introdaced,  and 
unloBfl  it  were  vnry  carefully  amended  in  detail^  the  state 
of  things  would  be  much  worse  under  it  than  under  tha 
prerioua  Act-  That  had  undoabtedly  done  un  immenac 
deal  of  good,  bat  at  tho  samo  time  many  retailers  had 
Ijcen  <;xpoaed  to  persecution.  To  protect  them  the  word 
'^loiowingly"  had  been  introdnctd ;  but  the  great 
majority  of  retail  ttadeamen  were  very  different  now  to 
what  they  were  a  genesatioii  ago,  and  knew  scareely  any- 
thing about  the  articles  in  which  they  derdt ;  they  liou^ht 
things  from  the  wholesale  merchant  in  packages,  the  in- 
side of  which  they  never  saw,  and,  if  they  did,  they  would 
not  understand  anything  about  the  contents ;  and  under 
such  <iirciimstancet  fraud  could  ne^er  be  brought  home  to 
them.  It  had  beea  stated  that  the  Bill  wmild  contain  a 
proriaioa  for  transferring  the  proeetution  from  the 
retailer  to  th*.^  wholesale  dealer  who  supplied  him,  but 
be  could  not  find  it.  Tho  Committee  of  the  House  of 
Commons  had  recommended  that  this  power  should  be 
given  to  Justices  on  the  oath  of  the  accused  party,  and  if 
that  could  be  secured  it  might  he  a  great  advantage, 
but  on  the  other  hand  where  the  importer  or  wholeMle 
dealer  sold  goods  in  bulk,  there  might  be  room  for  fraud 
upon  him  by  the  retailer.  He  should  much  like  to  see 
9ome  of  the  wholesale  adulterators  attacked  in  ^eir 
warehouses,  rather  than  that  the  retiiilera  in  their  little 
chandler's  ahops  should  he  worrited,  but  a  very  stringent 
clause  ought  to  be  inserted  to  impose  a  heavy  penalty 
on  anyone  who  endeavoured  to  make  the  wholesale 
dealer  his  scapegoats  This  was  altogether  a  mo€t 
difficult  question,  but  the  present  BtB  aecmed  a  Tf^* 
balf-heorled  measure,  and  if  all  the  adulterators  in  tho 
country  had  given  tho  draftsman  a  retaining  fee  ho 
could  not  have  done  much  more  for  them.  If  the  House 
of  Commons  awoke  to  its  duty  something  might  be 
done ;  but  he  thought  while  general  principles  were  laid 
dowu.  the  Bill  Bhould  contain  schedules  specityiog  what 
mixtures  of  certain  articles  were  allowable.  Tho  word  in 
the  Bill  was  not  ** poisonous,'*  but  "injurious;"  and 
though  he  was  not  a  chemist,  he  thought  the  example 
referred  to,  of  putting  sulphuric  acid  into  vinegar^  one 
which  ought  not  to  be  allowiid  i  and  he  hoped  it  wmdd 
not  be  sanctioned  by  any  Bill  which  might  be  passed, 

Mr,  Holbom  said  he  attended  tho  whole  of  the  pro- 
trsicted  investigation  into  the  workmg  of  the  Adultera- 
tion Act  last  year,  whL*a  Mr,  Wankl)  n  and  many  other 
eminent  cbomiats  were  exiwnined,  and  it  was  somewhat 
rcmai-kabl©  that  many  of  them  differed  entirely  amongst 
themselves,  and  especially  as  to  the  qualifications  of  the 
other  analysts.  Mr.  Wanklyn,  for  instance,  said  he 
would  undertake  to  make  a  prep^aration  of  fats,  which 
another  of  the  anolytioal  witnesses  should  ra intake  for  a 
totally  different  article.  They  diffej'cd  as  to  milk,  more 
BO  as  to  butter,  ami  still  more  as  to  thfi  Adulteration  Act ; 
and  under  these  circumstances  he  asked  whether  it  was 
not  a  mifitoke  to  give  up  judging  of  the  ortidea  of  food 
and  drink  as  our  forefiithera  had  done,  and  treat  them 
(wlcly  na  articles  of  pharmacy.  The  public  analyst  of 
i^heffield  stated  before  the  committee  that  those  engaged 
in  the  sale  of  these  articles  did  not  know  their  quality, 
but  the  reply  was  that  practica!  men  could  agree  in  their 
definition  of  an  article,  within  about  two  per  cent,  in 
nearly  every  case,  whereas  the  public  anulyst*  under  the 
Act  of  1872  could  not  agree  within  twenty  per  ceat, 
Some  of  the  mo»t  eminent  men  who  gave  evidence  said 
that  capable  public  anal  jots  of  food  did  not  exist— some 
said  not  six — others  said  not  a  doien.  No  doubt  tfae 
analysis  of  milk  had  been  valuable,  but  the  propc«al  to 
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iuttttitnte  dieml^trf  genet^y  for  an  acounte  knowledge 
of  the  artici^  woiild,  in  hU  opinioii,  only"  ead  In  ao&fu* 
bioD.  The  present  BOI  was  moah  worse  tbim  ih^  lasi 
Ai:t.  Ab  a  guB^rdiaTi  of  ti  large  mstropdHtiin  p^urtik  hfa 
knew  the  rslue  of  cbeizLtcal  examinatioti  ^  a  check,  but  he 
could  not  approve  of  th^  proposal  to  put  the  repu- 
tution  of  a  tradesEnim  entirely  intQ  the  hands  of 
nXLO  of  these  analytical  eheraia^  whose  quiilii^cationa 
had  been  se  flutly  denied  by  their  more  eminent 
brethren*  Mr.  Wnnklyn  httd  abown  that  a  td an  who  aoM 
an  ?inicle  contuinin^  |  per  centn  of  a  subfitanee  injuHciud 
to  human  life^  wns  Uatb  ca  the  aecond  otfoiii!^  to  atx 
uiotitha  on  the  tread ou I! ;  nod  they  had  nil  besird  pro* 
iably  of  the  high  sheriff  of  h\&  Dntive  eotinty  being  deed 
for  AeUipg  the  Mneat  article  and  the  higbeet  priced  article 
pver  produced.  Then  thero  wag  the  gre^t  better  c^e  at 
1  iverpool,  in  which  Dr.  Browi^  aaid  one  thing.  Dr.  llar- 
jiott  anotheri  Dr.  Bartl()tt  another,  and  Frofeieor  Ander- 
■on  Bomethitig  different  again ;  and  it  cost  the  poor 
tnhder  upwarda  of  £300  to  prove  that  he  aapplied  the 
public  with  a  pure  artide.  Yet  when  ho  aakf^d  for  hia 
COSta  he  was  told  by  the  magiatrate  in  effect  lb  at  he 
might  conaider  himself  very  lucky  to  escape  the  clutoheH 
of  the  analyat*  Clause  21  of  the  new  Bill  guf  o  power  to 
the  magiatratet  if  exception  were  tak^n  to  an  analyaja,  to 
refer  to  the  analyst  in  the  adjoining  county,  who  might 
be  equally  incompetent,  eo  ihnt  it  was  only  an  appeal 
from  one  fool  to  another ;  and  when  the  blind  led  the 
hlind,  and  both  fell  into  The  ditch ^  depend  upon  it  the 
poor  trader  would  go  undennoftl.  He  eonaidcred  the 
measure  a  great  blot  on  Epgliah  juriaprudenca,  aa  being 
grossly  unfair^  iotiamuch  »a  while  it  expoacid  the  small 
trader  to  htsavy  penttlties  for  ignorance,  the  man  who 
professed  to  be  an  aaljtical  chemist  nnd  received  a  large 
lalary  on  account  of  his  knowledge,  when  be  was  prored 
tp  be  IgnortLDt  went  scot  free,  tbon^h  his  ignDrance 
might  iiiflii^t  the  greatest  hurdship  on  his  fellow  citiKena. 
No  Act  of  rarJiament  had  been  passed  within  his 
memory  which  perpetrated  »o  gro6s  an  injustice. 

Ur,  Went  worth  L.  Scott  SHid  the  procesaes  described  so 
ably  by  Mr,  Wunktyn  had  bet^n  used  many  years.  He 
hud  httnaelf  moro  than  fourteen  years  ago  examined  100 
promiacuoufi  a^trnplea  of  Locdon  milk»  representiiig  about 
>?.000  specimcna,  wheo  he  found  that  74  per  cent,  wprc 
Bophislicfttcd*  Aa  U>  the  strtndiirda,  he  wtis  tippoaed  to 
laying  do^a-n  too  hard  and  faat  a  line  u^  gt  Derail  y  ap- 
plicable, becauae  milk  differed  in  different  piirts  of  the 
COMntry,  depending  on  the  breed  of  cattle*  the  mli^a  of 
feeding,  and  farm  management.  He  thenght  it  would  be 
more  s^tiBfHeto^y  there  fore,  if  any  ^itandtiTda  were  adopted, 
to  make  thorn  applicable  to  particular  districta,  after  ob- 
taining on  ftvera^^G  of  the  quality  of  milk  there  produced. 
He  did  not  ace  how  milkmen  could  be  made  to  call  poor 
imlk  **half-akim/'  because  the  case  could  cot  be  proved 
in  the  event  of  a  proaecution.  The  woftd  **  poisonona  *' 
did  not  occur  in  the  old  Act  or  in  the  new  Billj  and 
therefore  he  regretted  that  bq  much  streea  had  boon  luid 
upon  it,  and  it  seemed  to  him  immaterial  whether  an 
article  of  food  were  rendered  absolutely  poisoDOaa  or 
merely  injurioua— both  ought  to  be  forbidden.  If  jou 
admitted  ihe  principle  that  you  might  put  voppor  on 
pickles  to  h  am  all  extent^  and*  kill  \our  man,  not  flJl  at 
once,  but  by  repeated  doaea,  it  would  be  very  injurious 
hoth  to  public  health  and  morals.  He  did  not  think^ 
however,  there  was  any  chance  of  the  preacut  Bill  being 
passed  even  in  ita  Amended  form.  iSulphuric  acid  waa 
not  used  in  vinegar  to  such  an  extent  as  persons  might 
suppose  from  the  remarks  of  a  previoua  speaker,  imd 
by  law  one.thoufiandth  part  by  weight  waa  per- 
mitted ;  he  hoped,  however,  that  this  permiBHion 
would  be  withdrawn,  since  it  was  stated  by  some 
of  the  moat  eminent  makers  that  vinegar  would 
ke«-p  perfectly  well  without  the  addition  of  any  sulphuric 
aeid.  With  regard  to  milk,  ho  would  add  thiit  not  long 
ago  the  an^yat  at  Greenwich  examined  some  which  had 
not  only  been  adulterated  with  wator^  but  also  by  the 
additioa  of  a  large  quantity  of  common  salt^  probably  for 


the  purpose  of  '^  rtmning  up  the  apeci&c  gmntji**  id 
its  detection  by  a  rough  test  would  r  *  ^  -  ■'"^•' "-' ' 
Provision  was  m>ide  in  the  Bill  for 
adulteration  to  the  real  off^aidera,  t.. 
deal  more  at  length    with  these  qut^Uuas  ibak 
fortiiight  in  his  promised  paper. 

Br.  Bartlett,  after  rererring  to  i ' 
milk  analysia  publtahed  by  Mr.  ^ 
thought,  was  calculated  te  b^  of 
only  to  analysta,  but  to  the  publi'   . 
tradot  said  ttiat  in  a  atri'^'^  «-i-,i. 
method  of  analytii  ieei 
viz.,  that  theoommo&ti 
bejuacd  lor  dissolving  fat^  wuuld  uh^  Uk<-  ^  14j 
cent-  of  water^  and  would  alio,  thefef&rc,  uk« 
quantity  of  milk^augar  whkh  that  propoitioa «!;: 
would  dissolvo.    litis  small  margin  of  enur 
interfere,  however;,,  with  the  commercial  w< 
procesSn      His  name  having  been  mandooed 
tion  with  a  celebrated  butter  raae,  he  wi 
facta  io  relation  to  it    The  butter  w*b  Brit 
to  the  local  unulyst  at  Liverpool,  who  aaid  il 
terated ;  then  to  other  parties,  who  aaid 
then,  after  some  time,  io  himself,  whtu  ha 
was  so  far  decomposed  that  be  refused  to 
regiird  to  it  at  alL     It  was  them  tent  to  Dr« 
Glasgow,  than  whom  there  waa  no  man 
in  general   chomistry,  nor   more   incapabk^ 
to  hia  own  showing,  for  that  particular 
stated  that  he  had  very  little  knowledge  of  tbt 
ot  butter,  and  that  btf  isould  pbtain  very  liJlte 
tion  either  from  his  friends  or  in  pr'"'    '^^'^  '^. 
be  certified  that  he  coitld  not  say  v 
impure.     He  would  not  go  into  t:  ^ 

^,  10,  or  15  per  cent*  ot  impurity  in  LutUr 
detected  by  aDalystti,  but  when  the  proporttMa 
larger  it  waa  easily  detected  by  tho  ENUAt^..    Hi^ 
a  publii:  analyst,  and  nerer  had  Men,  hul  hi 
remark  on  the  manner  in  which  they 
trade  journal  a  with  auch  a  toue  of  v 
they  were  the  persons  who  htirraaeed 
trader.     The  analyiat  waa  only  the  acr^ 
Board,    who    were    generally    trader* 
selected  the  man  who  would  least  harmftir  trieu 
The  aoliiitor  to  the  Bojtrd  eonduclcd  the 
and  advised  upon  it,  and   the  amilvst 
testify  aa  to  the  quality  of  a  particular 
had  been  auhmiiled  to  him.    It  had  bcfc 
tradera  h^d  no  confidence  in  analyst  a. 
been  made  to  the  analyst  for  8htfH*^ 
w^s    acquainted 4     He  md  h^tard  11 
that  he  had  mixed  with  oertain  i 
5,  10,  and  15  per  cent*  of  leaves  v^..,. . 
exba^st^'dr  and  the  sample  being  sent  I 
valued  the   ono  whieh   had  &t  krr 
exhausted  leaves  in  it  as  better  thbin 
tained  none  whatever.    Such  a  feet  m  i 
against  tome  of  the  other  stateTr 
made.    With  regard  to  milk,  he  i 
bad  takon  rather  a  high  estimatL    ^ .  > 
*7!I  waa  higher  than  his  own  ezpeficii« 
tO|  but  the  difference  was  very^ught  iiv 
an  adulteration  of  milk  which  hud  not 
but  which  was  of  some  importance.    M^ 
sold  in  a  state  far  worse  tha»  if  it  h.id  s 
of  water  added  to  itj  viz.,  when  it  n 
amount  of  lactic  acid,  for  any  m^'^'^ 
that  in  that  condition  it  was  par: 
eonaumption  of  infants,  and  not  ^ 
unleaa  they  liked  ffour  milk.    Now  milk 
was  adulterated  with  various  alkali n*.'  f. 
ceal  the  aoumess  or  to   prevent  the  ;• 
carbonate  of  soda  and  cjirbonate  of  ; 
used ;   he  h^ d  been  oonsulte'  f  -  -  '     ^  < 
acid,  borate  of  soda,  And  G\' 
matter  of  considerable  momi-s  ^ 

be  able  to  detect  the  presence  vl  uny  v(  Uiuwv  nhaia 


■  'U  the  amount  of  fuih,  It  was  important 

-iH  ihouLi  QQl  ba  pUced  to  high.     Hu» 

'weil  AH  ftYfirmge  ol/65  to  69  per  cent. 

^  ry  beqaU  pniporUon  of  tdkuii  would 

litil  of  iactie  aoidf  tho  impartancti 

riifieat.     He  should  like  to  Ana  coU 

.  >:  ©r  milk  JtnalvBes  thruughout  tho 

\:,kUi  it  there  w^re  morf^  aah  thEin 

....  ^.L  .^  that  there  had  bttea  the  udditiou 

uuulralijse  sour  milk*     Without  using  the 

m^u  liu  had  hettrd^  ho  eonaidi^red  the  Bill  ut 

rej  Pttrlijrtiiient  a  vtiry  crud<3  meojore,  uni  it 

iv,  uf  iajporumce  that  it  should  he  fuUj  di»- 

^  •.i^iii.i  ttvejy  puMihlti  iafomuitioB  furniahed  to  the 

^itUiti  who  hud  chiu-ge  of  it. 

I,  sipeakittg^  jm  one  of  the  generml  pubUc^  said 

.  nhud  ■hown  the  ncceislty  for  an  Adtiltera^ 

'    necesattyf  he  did  not  thiuk^  wea  likely 

^'ould  tbejefore  «dvi(JO  thoAt^?  gentk^men 

Tiiuih  to  try  and  asakt  iu  posing  n 

r  itbt*r  thtin  to  141  m  at  its  abolition. 

'  rtunity  of  watching  tho  opemtioni 

^*4  ^ynvmced  it  had  been  productive  of 

Ht^  though,  aa  woa  the  case  with  all 

>i^i«iiaio»t  there  had  been  oiiea  of  indiTidnAl  bard* 

'ihma  cmoB,  hoiraref,  had  b««n  diaeoftsed  and 

'  OOt  and  iberB  would  be  Im^  likelihood  of 

in  fnl^rei  as  analy^t^  ctnd  public  bodies 

fnmilfitf  with  th^  datie»  impased  upon 

opinion^  a  great  deal  of  the  Borensiia  whioh 

upon  this  mattur  arose  from  the  iojct  of 

tbe  Act  b«ing  tritd  at  polioe-ootuta  ;  imd 

ibat  if,  ut  any  mle  on  the  first  ocoat^lon,  iuch 

ttiyd  in  aoiril  court,  reserving  tho  criminal 

Hr^eatiMl  or  ag^ravtited  offe^ncea,  much  of  the 

Womd  he  removed.     An  to  ptTmitting  ad  niter  a- 

mti  nut  withoat  a  cbooki  it  waa  simply  impoMible  ; 

^*'c  muEt  have  wbolesomo  food,  and  must  be  pro- 

tbt!  Uws  of  the  country  against  those  who  would 

irULklyu,  m  reply*  Batd  be  bad  given  no  opinion 
r^^priLty  of  puUmg  aulpbuiic  acid  in  vinegar, 
\  U»l  co&fiidit^r  a  small  quantity  dutrimenta}, 
^  lew  hf  expeiionce  thai  it  would  ker^p  with- 
I  objected  to  Wris  a  mak^  j^eUin^  ha  vinegar 
pbuno  acid  Ui^t  in  which  it  wa^  contained  ; 
bt  forward  ih^t  inatance  to  ahow  that  a 
'  suoh  (ui  artie!Ei3  would  he  liubk^  net  to  the 
klty^  but  to  inipriaonment  for  six  menthaT  with 
ilia  t4aune  he  rtsferred  to  ought  to  prohibit 
tntiurLnl  poisonous,  aot  tho  putting  of  any* 
ot4i  into  food.    Tbe  words  *'ptiittonoua''  and 
L»(  ustd  aa  synonymouB.     With  regard  to 
aid  lliat  in  the  present  state  of  knowledgo  it 
Ma  to  say  thai  any  givtin  aample  was  really 
i  dilbtulty  of  distioguiahing  between  the  fat« 
joduo^d  &nd  butter  itself  being  very  great, 
^  h^  thought  publiu  analysts  ought  at  pre<- 
I  Co  de«l  with  it.     It  was  their  duty  to  por- 
ta the  present  stage  of  auaJyiical 
kittodi  bot  it  was  of  the  utmost  impor- 
r  ahould  con f 066  that  there  were  questions 
K?nt  they  were  unabk  to  solve.     If  Mr. 
Eiinod  8,0QU  sampka  uf  milk,  be  feared  he 
idonc  so  rather  impt;rtV:cily ;  but  with  regard 
of   balf'Skinmicd    milL,,  bia    belief  was, 
Mss  out  of  100,  milk  which  contained  only 
&1-   «»f  f»t    had   been   skicemod  or   watered, 
•  f  tbe  public  h*^  thought  the  milk 
milk  must  be  treated  much  in  tbt) 
who  sold  skimmed  milk  for  new. 
Ato  heavy  penalliea  onder  the  Adult'era* 
when  eniorL'ed  it  should  be  nece&saiily 
tb«    o^<?nd^  wiA   djshonest.     To    be 
$bt  to  pun  iab  a  Iradeiman  simply  for  bis 
m  uu%  knowing  hm  bnaiaeas,  or  not  taking 


the  neceaaiiry  trouble  to  supply  the  public  with  pare 
lirtielcfl.  A  good  deal  would  be  gained  if  Ibe  aiasumpUon 
ware  tacitly  made  that  all  caees  arose  from  mero 
negli^ence^  and  if  the  penalties  to  dieted  were  light  ba^ 
certain.  With  regard  to  the  proportion  of  tnUk  aahf.  J 
his  figure  of  '73  repesentod  grammes  pnr  100  cubia] 
centime^s^  which  if  reduced  to  a  pereentage,  wouh 
be  '70,  tbufi  dl Soring  very  slightly  indeed  l^rooi  DrJ 
Bartlett's  hgures,  'Go  to  '63.  At  the  present  momtaoi^i 
bi»  OMLitant,  Mr.  Kiabetir  and  faiuiself,  were  engaged  1 
making  inveatigsttiona  on  the  aab  of  milk — whicEi,  so  f 
as  they  could  aaeeitJiin  at  presflnt,  ocoueionaUy  ro«e  t^ 
'Si,  and  Bometimcfl  fell  a  little  below  the  fignres  ho  had 
given — ^witb  a  view  to  ascertain  whether  the  pboephortc 
iM^id,  the  lime,  or  the  Gblorinef  in  the  total  imh  was  the 
moio  constant.  This  investigkition  waa  of  importance^ 
because  when  milk  was  decayed  the  only  data  of  any 
iim  were  those  obt^ned  from  the  ash,  which  did  not 
decay  in  common  with  the  organic  matter.  In  these 
determinatiena  it  waa  nfftressaxy  to  deal  with  a  larger 
quantity,  aay  50  cubic  Ctintim€.iLrea,  bocauaet  as  bvtiry 
chemist  knew,  there  w^ia  thie  dilticulty  in  dealing  with  it^ 
If  you  burned  the  ash  until  it  was  white,  you  volatilised 
a  little  of  the  chloride  of  sodium,  and  if  you  stopped  short 
of  whiteness  you  left  a  trace  of  organic  matter.  By 
taking  oO  Ctintimetres,  however,  you  might  expect  a 
degree  of  aoctimoy  in  which  the  variation  would  not 
exeeed  *Q2.  lie  had  not  Laid  down  any  hard  and  fa^t 
line,  for  be  had  said  that  when  milk  £»huwodf  on  analyaia, 
20  per  cent,  of  wat<^r,  it  might  only  havo  bad  15  per 
cent,  added,  or,  in  exceptional  cases,  it  might  contain  2S 
per  cent. ;  and,  for  purpoaea  of  prosecuiion,  accuracy 
within  5  per  cent,  was  ample,  though  the  idea  of  attain- 
iug  such  perfection  would  have  been  deemed  absurd  a 
few  years  Hgu.  When  the  conatant^y  of  ^*  solids  not  fat ' ' 
in  milk  waii  so  great  that  you  oould  detect  the  addition 
of  little  more  than  e  per  cent,  of  water,  he  thought  that 
knowledge  ought  to  tm  tak^n  advantage>  of.  As  he  bad 
said,  the  fat  would  sometimes  be  as  low  as  %  sometimes^ 
as  high  as  '4,  but  in  the  immense  majority  of  genumo 
aomples  it  would  be  a  little  over  *3.  The  oaae  of  skimmed 
milk  could  only  bu  dealt  with  by  a  convention,  and  la 
any  sehedule  in  which  milk  waa  mentioned  tbero  should 
be  some  provision  to  di^al  with  it.  He  thought  the  Adul^ 
teratlon  Act  would  be  of  very  little  u»e  if  you  could  not 
punish  a  man  for  selling  milk  which  was  very  mudi  im^ 
poveriahed^  or  skimmed  milk  undtir  the  name  of  new. 
Ho  tbo light  there  ohouid  be  two  provisioos  in  the  Act ; 
one  to  punitih  severely  these  who  poisoned  tbe  public, 
VK'hether  quickly  or  slowiy,  aed  anotbor  iniiieting  a 
milder  p^faalty  on  traders  who  sold  articles  under  d^i lu- 
nations which  did  not  fairly  represent  them.  If  it  did 
Ihatf  and  httltj  else,  it  would  be  elective.  Qe regarded 
the  present  complicated  Bill  as  an  atUumpt  to  do  much 
more,  which  would,  in  oil  probabiUty,  be  abortive. 

The  Chairman  then  proposed  a  vote  of  thanks  to  Mr, 
Wanklyn  for  his  able  paper,  which  wad  carried  nnoni-^ 
monsly* 


Mr.  Henry  Blackbiim  intends  to  reproduce  in 
the  form  of  a  lecture,  the  paper  rucenily  feiid  by  him  before 
the  Society  on  *'  Tbo  Art  4if  Fupular  llluBtTatitm/'  The 
lecture  will  bi}  delivered  in  Lanimsbire  and  Yorkshire  during 
April,  «nd  will  be  iilusirated  wtib  dingroms,  dpecimeuA  of 
various  repruductive  pruceftae>«  &e«  Anv  jnsiituiiosA  deiir- 
iDg  to  avail  tbemsQlvcx  of  Mr  Blackburn's  s^rvicaa  may 
communicata  with  him  at  the  G^^rrick  Club, 

Mr,  Hopkins  deacribe«  an  experiinetit,  wbicL 
couiutsin  potfp'ing  a  cfaari^o  of  elect  rioiCy  thnmgb  a  very  floe 
thrbftd  of  platiuum,  or  olb«r  metal  I  ie^  full,  tbe  thread  beiog 
kept  in  place  between  sides  ut  microscsope  glass.  The  Bfi6ei 
of  the  heat  from  the  eleotrio  discharge  is  (^  vaporii^tbe 
metal,  wbicb  i^  insiantly  coDdece'ed  in  w  irati'^r''^- "^''  ^■•"''r 
upuu  Ibe  cuid  glus«,  and  it  can  then  ha  siudled  I 
scopi^i  and  can  bu  lued  la  Vi^uu«  way«  lu  dri  .ie> 

chiu^aetefr  el  the  melal  and  tbe  peculiarints  of  the  Uiadiari 


398  JOORNA.L  OP  THE  SOCIETY  OP  ARTS,  March  19,  1875. 

~__— __^ — — — — : ^. 


HISCELLAITEOirS. 


THE  AMENDED  PATENT  BILL. 

The  alterationa  introduced  into  the  Lord  Chancellor'a 
Patent  Bill  during  its  pftssage  through  committee  are 
not  yery  numerous,  but  are  of  sufficient  importance  to 
justify  a  short  abstract  None  of  them,  it  will  be  noticed, 
touch  the  principles  of  the  Bill,  and  the  verbal  altera- 
tions are  exceedingly  few.  The  Bill  as  originally 
brought  in  provided  that  the  number  of  examiners 
ehould  not  he  less  than  two,  nor  more  than  four,  but  it 
is  now  proposed  to  appoint  two  only.  The  examiners 
are  to  be  assisted  by  **  two  or  more,  but  not  exceeding 
four,"  assistant  examiners,  who  are  to  be  nominated 
by  the  Lord  Chancellor  in  the  same  manner  as  the 
examiners,  and  are  to  be  "specially  qualified  for  the 
office  by  legal  or  scientific  knowledge."  An  alteration 
has  also  been  made  in  the  status  of  t£e  referees,  who  are 
to  be  appointed  by  the  Commissioners  of  Patents  alone, 
without  the  intervention  of  the  Board  of  Trade,  as  was 
at  first  proposed,  and  the  functions  are  somewhat  limited 
under  the  Amended  Bill.  The  applications  are  now  to 
be  intrusted  to  an  examiner  alone,  instead  of  to  an  ex- 
aminer and  a  referee  jointly,  but  in  special  cases  one  or 
two  referees  will  be  associated  with  the  examiner.  Some 
changes  have  been  made  in  the  clause  which  deals  with 
the  points  to  which  the  examiners' attention  shall  be 
<iireoted.  Under  the  Amended  Bill  they  are  ordered  to 
report  as  to  "whether  the  invention  appears  open  to 
objection  on  the  ground  of  want  of  novelty,"  whilst  the 
original  measure  directed  them  to  inquire  simply 
"  whether  the  invention  is  new."  Sub-section /of  the 
same  clause  empowered  the  examiners  to  report 
^*  whether  by  reason  of  the  frivolous  character  of  the 
invention,  or  for  any  other  reason^  it  is  not  worOiy 
of  a  patent"  The  words  in  italics  are  now  omitted.  It 
appears  from  these  changes  that  tiie  preliminary  ex- 
amination will  not  be  of  that  rigorous  character  whidi 
was  at  first  intended.  By  a  modification  of  clause  13  of 
the  amended  Bill,  power  is  given  to  the  law  officers  to 
hear  appeals  by  applicants,  and  oppositions  on  Uie  ^psai  of 
those  who  have  given  notice  of  the  same,  at  a  much  earlier 
iitage  than  under  the  original  Bill,  which  indeed  only 
provided  for  the  hearing  of  appeals  and  oppositions  by  the 
Lord  Chancellor  after  notice  to  proceed  had  been  given. 
That  part  of  clause  17  by  which  a  patent  might  be  made 
to  extend  to  any  of  the  colonies,  **  except  one,  in  which 
it  would  be  invalid  by  the  law  in  force  therein  for  the 
time  being,"  has  been  abandoned,  probably  because  all 
the  important  colonies  have  Patent-laws  of  their  own. 
Foreign  inventors  will  no  longer  be  prevented  frt>m 
obtaining  a  patent  in  the  United  Kingdom  by  reason 
of  "  the  circulation  or  republication  of  the  foreign  patent, 
or  of  any  specification  or  document  referred  to  therein 
or  connected  therewith,"  in  this  country,  but  (as  pro- 
vided in  the  original  BiU)  application  must  be  made 
here  within  six  months  after  the  date  of  the  foreign 
patent  That  part  of  the  ^ise  relating  to  amendments 
by  which  '<any  amendm^Pfor  which  leave  is  given 
shall  be  indieiUied  on  the  specification  "  is  struck  out 
and  an  application  for  leave  to  amend  will  no  longer  be 
treated  **m  all  respects  as  an  original  application  for  a 
patent,"  but,  "where  the  request  is  made  pending  the 
application  it  shall  be  proceeded  on  and  dealt  with  as 
prescribed."  When,  however,  leave  to  amend  is  sought, 
after  the  patent  has  been  completed,  the  amended  Bill 
provides  Uiat  it  shall  then  be  dealt  with  as  an  applica- 
tion. The  schedule  of  stamp  duties  payable  remains  un- 
altered, except  in  the  mode  of  arrangement  Under 
the  onpjul  BUI  the  fees  in  the  first  three  years  are 
TJ?Sr  °y,^^'  *■  compared  with  the  scale  of  the  Act 
ot  1862,  and  if  no  amendment  be  made  in  the  schedule, 
a  three  years"  patent  will  only  cost  £20. 


The  amended  Bill  oontuns  61  clauses  ftiie  atme 
number  as  that  in  the  original  Bill),  but  they  hare 
been  re-arranged,  and  the  numbers  do  not  always 
correspond. 

VIENNA  EXHIBITION  BEPOETS. 
(COnNmitfd/rom  jMv«  364.) 

Continuing  the  brief  epitome  of  these  reporta,  com 
menced  and  carried  on  in  former  numbers  of  tnis  Jmtrml 
the  next  in  order  ia  that  of  the  Rev.  J.  G.  0.  Foaiell,  oi 
**  Educational  Appliances."  The  subject  dealt  with  b; 
Mr.  Fnssell  is,  as  he  remarks  at  the  commenoemoit  oi 
his  report,  not  one  capable  of  thorough  illustration  inu 
exhibition,  whore  only  appliances  and  inatmmentB  cai 
be  shown,  and  there  ia  obviously  no  means  of  iUostntioi 
accompliahed  results.  This  is,  indeed,  leaa  true  of  Buttcn 
connected  with  primary  education  than  of  the  highei 
branches,  since  dealing,  as  elementary  teaching  doei,  tc 
a  very  liu^  extent  with  practical  objects  and  illaitn' 
tions,  tiiere  is  more  material  which  can  actually  b( 
brought  before  the  eye  in  a  tangible  shape.  It  wu,  k 
consequence,  chieAjp*  primary  education  which  waatreitoc 
at  Vienna,  and  it  ia  to  thia  department  of  hia  sabjed 
that  Mr.  Fussell  devotes  the  more  important  portion  a 
his  report 

The  "Kindergarten"  system  originated  byFioeU 
was  largely  illustrated  at  Vienna,  especially  by  Aoitm 
Hungary,  Qermanj,  Switserland,  and  Sweden.  Schoel 
buildmgs  and  fittmgs  for  primary  schools  of  Ttziov 
descriptions  were  also  illuatnited  by  numerous  exampla 
from  the  United  States,  Austria,  Sweden,  HimgizT, 
France,  Bavaria,  Saxony,  Belgium,  and  Switaerim 
Ghreat  Britain  was  hardly  represented  at  all,  a  matter  ob 
which  Uie  reporter  dwella  with  some  expreaiooi  d 
regret  The  fittings  of  the  Swedish  echool-roomi  m 
highly  praised  by  Mr.  Fussell,  the  separate  ""acbooli 
bench,"  with  its  adiustable  desk  and  the  UtUe  ''well'^ 
in  front,  opened  or  closed  to  suit  the  length  of  the  aoiH 
scholar's  legs,  being  referred  to  as  a  highly  commendiblj 
feature.  Some  of  the  models  sent  by  America,  Aostroj 
and  Germany  are  also  noticed  in  terms  of  praise.  Amooj 
the  contributions  from  France  was  an  elaborate  model  d 
a  depdt  recentiy  established  in  Paris  for  the  sapplj  c^ 
school  furniture  and  material  to  the  various  ^nm^ 
schools  throughout  all  the  arrondissements.  Thii  issp' 
tution,  it  is  stated,  was  subjected  to  a  very  aerere  tm 
after  the  war,  when  much  that  had  been  destroyed  m 
to  be  replaced  at  somewhat  short  notice.  It  howereri 
successf^y  withstood  the  strain  upon  it 

The  recent  development  of  educational  xnatitotiona  is 
Hungary  afiforded  the  reporter  much  material  for  coo^ 
sideration,  and  an  account  is  given  of  tiie  measii« 
recently  adopted  in  that  country  for  the  promotion  <a 
instruction.  The  great  chemical  laboratory  of  thi  I^ 
varsity  of  Pesth,  now  recentij  completed,  is  described  ii 
as  example  of  what  such  an  institution  should  be.  uU 
fitted  up  with  evOTy  sppliance  that  the  most  ^V^ 
chemicid  science  can  suggest ;  there  are  laboratories  u 
begiimers  and  for  advanced  students,  and  separate  l^o^ 
tories  in  which  special  researches  can  be  conducted  vi»* 
out  the  apparatus  being  disturbed  from  day  to  d^ , 

Among  the  objects  intended  for  purposes  of  ^Mf^jb* 
struction,  especially  noticeable  were  the  exhiWti  «»^ 
the  heading  of  geography,  maps,  atlases,  ?^^J^ 
plans  in  rehef,  thou^  here,  again,  no  reference  inw^* 
to  any  British  contributions.  ^^ 

Among  theprindpal  matters  exhibited  in  the  BnttJ 
Section,  Mr.  Fussell  notes  several  collections  by  Mr.  ft 
L.  Simmonds — 1.  Industrial  varieties  of  cotton^ 
Starches.  3.  Waste  substances.  Also  a  seriee^^JJ 
mens  of  artistic  mosaic  work  by  convicts  at  ^^^ 
under  Major  Du  Cane,  and  throe  inventiona  bv  W 
Adams,  intended  to  embody  abstract  mathematical  coj 
ceptions  and  relations  in  a  vivid  and  tangible  vfm 
Theae  are  the  "  Problem  of  Pytiuigoraa,"  iBoati^b^ 
Eudid  I.  47 ;  the  "Mensurator,"  which  iUurtiatsi  mafl 
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KoWam  of  geometry,  arithmetic,  algebra,  &o. ;  and  the 
Coeloaiflter,  which  exhibits  in  a  oonorete  form  all  the 
MBoepiioiif  ^lioh  are  neceaaary  for  naattoal  agtronom  j. 
In  tzBtting  of  our  Indian  and  Colonial  Department, 
Mr.  FoneUipeakB at  some  length  of  the  collection  shown 
bfDr.Leitiier. 

The  next  paper  in  order  is  that  by  Mr.  Vizetelly,  on 
the  wines  tastoi,  followed  by  a  mnch  shorter  one  by  the 
■me  gentleman,  on  the  beers  exhibited.  The  eUborate 
ad  exhanstivB  character  of  Mr.  Yizetelly's  remarks  on 
tfaa  wines  renders  it  impossible  to  attempt  to  do  jostioe 
to  them  without  occupying  an  unreasonable  amount  of 
ipaoe.*  It  must  suffice  just  to  notice  the  conclusions  with 
which  he  ends  his  report  He  expresses  a  strong  dis- 
apprml  of  the  recognition  aooorded  by  the  jury  to  cer- 
Uin  imitation  wines,  thinking  that  chemistry  always 
doei  quite  enough  mischief  in  the  wine  trade  without 
tother  enoooiagement  Though  many  of  the  processes 
for  traisframing  one  wine  mto  another  are  harmless 
ttoqgh,  it  is  yet  '*  difficult  to  determine  exactly  where 
ttf  t^rmleasness  ends  and  the  deleteriousness  beg^is." 
The  broad  impression  left  on  the  mind  of  the  reporter 
WM,  that  the  sources  of  wine  supply  are  daily  multiply- 
ing and  that  there  is  a  steady,  if  slow,  improvement, 
w«i  m  viticulture  and  vinification,  even  in  regions 
where,  imtil  quite  recently,  the  most  primitive  practices 
pre^Biifld.  The  people  of  wine-growing  countries  are 
om  eaaily  satisfied,  both  as  regards  quality  and  appear- 
aaoe,  than  nations  who  are  only  consumers,  and  it  is 
Mt  until  wine  becomes  an  important  article  of  oom- 
aww  tiiat  very  much  is  devoted  to  the  processes  of  its 
production.  The  taste  for  natural  as  opposed  to  fortified 
«ije  is*  m  the  opinion  of  the  reporter,  growing,  and 
I  «J^«»«ds  encouragement  to  result  in  the  abandonment 
I  n  the  custom  of  adding  alcohol  to  wine  on  the  pretence 
j  tW  iti  presence  is  necessary  to  enable  the  wine  to  travel 
wlead  to  continue  sound.  As  a  rule,  fortified  wines 
»w  never  coosuxned  by  the  inhabitants  of  the  country 
I  vnen  the^  are  produosd. 

j  /p^  mating  differential  duties  on  wines  are,  Mr. 
I  Vurt^  nrgee,  of  great  advantage  in  encouraging  the 
'  J"Port»tion  of  a  class  of  wines  adapted  for  drinking  freely 
«  BoaiB,  instead  of  •*  those  which  contribute  to  a  species 
w  dijgniBed  drani  drinking."  Instead  of  the  suggested 
•lo^^on  of  the  duty,  he  would  prefer  to  reduce  by 
JMhhaif  tiie  existing  impost  on  wines  containing  no  more 
tttt  26  demea  of  proof-spirit,  «  or,  better  still,  to 
"WW  »  altogether,  when  we  should  have  wholesome 
wnunon  wine  aa  cheap  as  beer,  and  excellent  table  wine, 
wcto  ai  one  dnnks  re^fularly  in  France,  at  lOd.  per 
■«».  A  few  statistics  are  brought  forward  to  show 
aeMerenee  between  France  and  England  in  this 
J^  In  1872,  the  1,851,792  inhabitants  of  Paris 
™k  85,849,304  gidlons  of  wine,  equal  to  40}  gallons 
rf  S??:  J^  ^®  ■*°*®  y®"'^  ^®  31,628,338  inhabitants 
«  Ureat  Britain  and  Ireland  drank  only  16,878,169 
pwtt,  «•  less  than  a  fifth  of  the  quantity  consumed  by 
ansstooe,and  only  a  little  over  half  a  gallon  per  head. 
^*becr  there  were  few  English  exlubitors,  but  the 
"jojqr  was  amply  made  up  by  Austria,  Germany, 
«a  otter  countries.  Amongst  the  exhibits,  it  is  noted 
?*■?•  ^f^  ^^  *f*^  ^^n**  t^«  Brarils,  and  New 
^«ttnd.  Circumstances  were  somewhat  adverse  to  a 
2^JWwi  between  the  Enjjlish  and  German  beers,  as 
r*^*^  ^ew  stored  in  an  ice  cellar,  whereas  the  former 
TJ*«posed  in  the  Exhibition  building,  but  with  due 
^^^J^c^made  for  this,  the  comparison  seems  to  have 
■"«««  anfficiently  well  for  our  reprewnUtives. 
(To  b0  continued,) 


^**5junber  of  persons  killed  in  American  rail- 
Si  '!?T^  in.l874  was  204, the  number  injured  being 
m  J&rf  ^7^^^  y^  *^  number  of  persons  killed  was 
Jljj™  1,283  were  injured.  Collision  and  faulty  per- 
gj»  '^  generally  do  the  most  mischief  on  American 


PUBLIC   MUSEUMS   AND   LIBRARIES   AIDED 

BY  PARLIAMENTARY  VOTES. 

Number  of  visitors  for  the  month  of  February,  1875. 

When  they  are  counted  by  sight  the  words  "  by  sight "' 

are  used,  when  by  turnstile  md  word  "  machine '' : — 

Voted  Nomber  of  VUitort. 

_                                             in  1874.  Jan.    HoiToonatod. 

1.  British  Maseam  ^ »....^»^103,442  return  reftated. 

2.  NaUonal  Gallery 6,346  M,632  Mby  fight). 

3.  Kew  Gardens  and  Hnsenm  ...     17,862  6,646  (by  sight). 

4.  South  Kensington  Mnsemn».     38,034  50,028  (by  machine). 

5.  Bethnal-green     .„ 6,810  34,935  (by  machine). 

6.  National  Portrait  Gallery  ...      1,748  No  return. 

'•'^SJf!'^....'!.-!       «•»»''  «.m(b7m«hln.). 

8.  Patent  Office  Mosenm  1,490  18,810  (by  machine). 

9.  Edinbnrgh  National  Gallery      2,100  7,003  (by  machine). 

10.  Edinburgh     Museum      of\  .o,,./w          w.     [ 

Antiquities /        -  »»^1»  ^^7  machine). 

11.  Edinburgh      Museum     of»       «  q«j  oajo»#i_       ...    » 

ScIea^andArt J       ^'^  39.438  (by  machine). 

12.  Edinburgh  Botanic  QaTdeos...      1,760  No  return 

13.  Boyal  Dublin  Society 1,823  „ 

14.  Dublin  Museum  of  Natural  1       ,  «•»  (  No  return 
^History  I       *'«"  A        (by  machine). 

16.  Glasneren  Botanic  Gardens  )       nxitc'  i  ^^  return 

and  Museum  j       ^*«>,  |.       (by  machine). 

16.  Dublin  National  Gallery  .^...      2,380  No  retom. 

17.  Geological  Society,  DnbUn...          00  ,. 

18.  Museum    of   Royal   Irish )       „  „.. 

Academy,  Dublin J      *""  »» 

19.  Zoological  Gardens,  Dublin „ 

20.  Tower  of  London    „      2,236  „       (by  sight). 

21.  Royal  Naval  College,  in-)  »      \  ^     e    i 

eluding           GreeowkhV      1,416  „       (by  sight) 

Painted  Hall «.  j  »»       \  /    -e    / 

2X    Royal    Naval     Museum,)  oiM/h^rf^h^ 

Greenwich  ./        —  2,162  (by  sight). 


GEITEBAL    HOTES. 


Paris  Exhibition,  1876.— The  exhibition  of  matters 
connected  with  marine  and  riyer  industries,  as  already 
announced  in  the  Journal,  will  be  held  in  Pans,  from  July 
to  November  next  The  building  selected  is  the  well-known 
Palais  de  rindustrie,  in  the  Champs  Elys^as,  where  the 
Exhibition  of  1855  took  place.  The  Lord  Mayor  has 
accepted  the  presidency  of  the  London  committee  for  pro- 
motiog  the  representatioa  of  the  United  Kingdom  at  the 
esdiibition.  The  first  meeting  of  this  uwnmiittee  will 
shortly  be  held  at  the  Mansion-house.  The  oommittee  in- 
cludes the  Right  Hon.  the  Lord  Mayor  (chairman) ;  Mr. 
Alderman  and  Sheriff  Ellis;  Mr.  Sheriff  Shaw;  Professor 
T.  C.  Archer ;  Sir  Frederick  Arrow ;  Sir  Thomas  Bazley, 
M.P.;  H.  Bessemer,  Esq.;  H.  W.  Bolckow,  Esq.,  M.P. ; 
Sir  Antonio  Brady ;  AlexMider  Brogden,  Esq.,  M.P. ;  Frank 
Bnckland,  Esq.,  M.A. ;  Charles  Cameron,  Esq.,  M.P. ; 
Hyde  Clarke,  Esq.,  D.C.L. ;  Sir  Thomas  Dakin ;  H.  W. 
Eaton,  Esq.,  M.P. ;  Alderman  Sir  Thomas  Gabriel,  Bart. ; 
Sir  Daniel  Oooch,  Bart.,  M.P. ;  R.  Hudson,  Esq.,  F.R.S.  ; 
E.  Jenkins,  Esq.,  M.P. ;  E.  P.  Linthillao,  Esq. ;  Sir  Louis 
Mallet,  C.B. ;  Hugh  Mason,  Ef«q. ;  A.  J.  Mundella,  Esq., 
M.P. ;  John  Pender,  Esq.,  M.P.;  Right  Hon.  Lyon 
PUyfair,  M.P.,  C.B.;  Sir  Charles  Reed;  Rev.  Arthur 
Rigg;  Gilbert  Sanders,  Esft;  J.  Forbes  Watson,  Esq., 
M.A.,  M.D.;  J.  Yeaman7«q.,  M.P.;  the  Ri«ht  Rev. 
Bishop  Claughton,  D.D. ;  the  Right  Hon.  the  Lord  Provost 
of  Edinburgh,  C.  T.  Richie,  Eso.,  M.P. ;  J.  D'A.  Samuda, 
Esq.,  M.P. ;  Ed.  Johnson,  Ksq.,  hon.  sec. 

Philadelphia  Exhibition. — ^The  American  Executiye 
haying  requested  that  a  representative  of  the  British  Com- 
mission might  be  stationed  at  Philadelphia,  the  Lord  Presi* 
dent  of  the  Council  has  appointed  as  official  delegate  Colonel 
Herbert  Sandford,  R.  A.,  who  was  employed  in  the  Exhibition 
of  1862.  It  is  stated  that  200,000  dels,  have  besn  ap- 
propriated by  the  Japanese  Government  for  expenditnie  m 
oonnection  with  the  Philadelphia  CentennUl :— For  th* 
expenses  of  ^e  commissioners  to  examine  industries  asd 
report,  100,000  dels. ;  for  the  exhibition  of  Japanese  articles, 
80,000  dels. ;  for  transportation,  20,000  dels. , 


I 


I 

I 


FrMer?&tli)n  of  Food. — ^A  n^vt  mode  of  presenrmg  fish 
and  oth^  food  ha«  been  faronglit  beforf  the  notice  of  tbo 
Society.  Thu  proceu  ia  tfac  inventioa  of  M.  Gurgfee,  aiid 
coiuiatA  in  iTeatiag:  the  Bubat^moe  to  bo  DToaerved  witb  a 
c«tti.tii  eolutioD,  tha  zaiiture  of  wbicb  ia  kept  secret.  On 
ToiediTlMt  a  luDcbeon  waj  g^ven  at  tbo  hou««  of  Mr. 
Frank  Biickl*Dd,  at  which  a  v»riety  of  different  Ksrts  of  fiab^ 
troated  as  ^bov<},  were  served*  Tbe  flab  bod  been  kept  ia  aQ 
ordinoiy  bampeT  for  aix  dajs^  and  moet  of  it  bind  bean  somo 
funr  dayH  or  eo  proyionslj  pftokod  in  ice  in  tbe  nenal  manner. 
Tbe  g«iii*ftil  opinion  of  tboso  preaeDt  waj  tbat  tbo  fl^h  bad 
retained  all  tkeir  natural  £aTour  and  f rcftiincas^ 

Tko  Besiemer  Balooa  tteam&r. — Mr.  BeBsomor'B 
ChAnnel  nt^itrntr  in  now  do^iked  at  ^£il walLi  irb«i-e  ihfl  arriTod 
>r  a  trial  trip  fmni  IIuJl.  Tho  trial  u  stJited  to  have  been 
"^iiirly  encoesBfiiU  Sh^  biid  previonaly  made  two  priTate  tiipt 
from  tbo  Humber^  but  this  was  her  finHt  real  experience  of  a 
r<)1lgb  aea.  On  a  Wi>dni;fldi»y  fJtemoon  a1i«  atoamM  ont  of 
Ibe  Albert  Dock,  iit  Hull,  mider  tbe  command  of  Captain 
Littooki  witb  a  very  few  passengprfi}  including  Ltard  Henry 
Lonuoi.,  the  Fihit  Commiiei<»t]ar  uf  Worka,  «nd  her  builder, 
Mr*  Reed.  Haiinff  been  awnnsT  i°  i^io  river  and  bad  her 
oompaisetf  adjuatiia,  abe  proceeded  on  her  tiip^  nod  in  a 
<^npte  of  boui-a  had  denred  tbe  Ilumbt^r*  Tbe  trial  of  the 
s&liDan  wuM  not  commenced  till  the  Thursday ^  vh«ii  it  look 
pkee  la  a  very  bifh  eea,  and  with  eatiif actory  Toaultv.  The 
T«ua)  ifl  laid  to  have  behaved  adinirabty  in  the  hlf^h  wind 
and  heavy  §c$a,  rolling:  very  modi^rfltely  itnd  ttisilyj  and 
pitobioji;  *carctly  at  all.  The  Besseiner  #iiloon  w**  tried  for 
an  hour  off  OrfordneBJi,  tho  machinery  being;  fouod  to  have  it 
iu  perfect  c<)mmand«  The  man  who  worked  it  waa  not 
^ntireiy  eucceiififiil  in  reversitjf?  or  neatriilisin^  tbe  rolliog^ 
motionfl  of  tbe  ship,  but  thin  aro^o  only  frum  aome  defect  in 
tbe  cpemticg  levena,  and  fmm  iQeacpFripnce^  aa  thi^  waa  the 
first  trial  of  the  saloon  at  e^^a.  Tbonn  aboard  were  aatiaded 
that  the  machinery  waa  fully  capi&ble  cd  ccm trolling  the 
saloon,  tt  ia  expeofed  that  before  Eaiter  she  will  be  muning 
betwetn  Dover  and  Caliii*. 

Cnrrency  of  tho  World, — ^An  Amerifan  paper  gives  a 
•tatement  of  the  ^-slui?  (io  Untr?d  States  tjurretiuy)  in  pure 
melal  of  the  stAodurd  cotni  of  the  varioua  nationa  of  the 
world,  aa  mtlm«.ted  by  the  director  nf  the  United  States  Mint. 
The  pound  aterlin^  of  tho  Ui^itcd  Kinf^domtii  of  the  value  of 
4  dole.  8G(ir1  centA  :  the  mark  of  the  Gennnn  Empire^  "23 -82 
opdU  ;  the  franc  of  France,  Belgium,  8wiiz«rlnnd,  the  drachm 
of  Cf  re*i;o,  the  Hra  of  Italy,  and  tbe  peseta  (of  IW  centimea) 
nf  Spain,  ID  30  oeala ;  the  Austrian  florin,  47'tiU  cedits ;  the 
Auaaiati  rouble  (oE  100  cr>pece),  77^17  centa ;  the  crown  of 
Denmark,  Sweden,  and  Norway,  2G  f?0  oeatii :  the  Ketber- 
landa  fU^rit^,  40%5U  ccnte ;  tbo  pDrtugfuete  mtireia  (of  1,000 
t«is)t  I  dol.  S'47  cents;  the  Turkish  piaeire^  4-39  centa  ;  tbe 
Egypt  ifin  dollar  (of  20  piantre*),  1  do  I.  0'39  cents  j  tbe  rwpee 
Ctrf  16  anna#)  of  India,  45^84  cental  tbe  dollar  of  Centrnl 
Ampricaii  OU'dO  cfinta ;  the  BiBziliaji  milreia,  54*55  centa ; 
thi*  ailver  tael  of  China,  I  dol.  61  cente;  and  the  golden  yea 
^f  Jap^ni  90-70  eenta. 


Afeioot  SBcrnoir. 

Tuesday  Evemngi,  at  8  o'clock,    Tbe  foll^ 
Ing  armngemeiits  liave  been  made :— 

Mjlkch  tJO<— "  CiviliBation  and  Pcofpe*  on  the  ( 
C^a^t  of  Africa,  ai  affected  by  Etni^iman  Ccmtwt 
tbo  N&i^ive  Inhahitante/'     By  AjtuaKw  Swax^t^  Eiq. 

April  13.--*'  On  tho  Probflble  InfinsilCie  of  Krtilwsy 
Gonstruction  in  Natal  upon  the  Trade,  and  opon  tirt 
Civilisation  of  the  Naii¥6  lUoet,  oi  tSie  Cdlon^^i 
adjacent  Territory."    By  A.  BfioWKOio^  Eiq* 


India:^  Sbctiox. 

Friday  evenings  at  ei^"ht  o*clock,  tlit  foUoi 
arrangementfl  have  been  ui&do  ;— 

Ai'En.  2.^—*'  IVleaatitfii  and  Soggoitioni  for  the  j 
rancoment  of  tbe  Wet  and  Dry  Coltivatw  of  la" 
by  Robert  H,  Elliot,  Eaq.,  AntJior  of  **  Eip 

a  Planter/'  &c, 

AvHth  23.— **Tho  Frej^xation  and   VmA  of 
Fibre,*'  by  Dr.  J*  Forbbb  Watson, 

Ai'RiL    30,  ^-  *'  Indian    Manoikctiires/*    by 
Helm*  Esq.,  of  Slatwibeiter. 

May  U.— **  The  EuMiia  AdTanee  in  CmUn\  AiUI 
iU  Commerciftl,  Litenuryt  Mi4  Socml  awpetla  tt'Wirfij 
India  and  the  East/'  by  the  Re?.  Jaitt^  linyn. 

Chehigai.  Bsonoir. 

Friday  Evenings,  at  B  o'clock*  ^The  follon 
arrangements  liave  been  mode  :— 

April     16* — ^*^  Recent    Advauesea    in    F!;-'  "^ 
Science,'*  by  J.  Bpillsb,  E»q.,  Vjc©-Pr«!io 
Photograpliic   t5o<iietv.      Waiimen  Dm  Lv   !■ 
B.CX.,  E,R.f?.,  will  preflide. 

Hat  7.  —  **  Alum  Shale  and  ita  Applieatinti " 
Stukhy  Riciij  Esq. 


Most. 


NOTICES. 


FBOGESBniOS  OF  THE  BOOIErY* 

ORBtXAKY  MZETINOS, 
Wedneftday  Evenings*  at  S  o'clock*     The  foEow- 
ing  arrangements  have  been  made  :^ 

MiRcu  24. — Jr^  Meetift^. 

Maucu  3L  — "Food  Adulteration  and  Uio  Legialative 
Enuctnn*nts  Relating  Thereto*'*  By  Wi^twortm  Las* 
celles  ycoTT,  Esq,  On  this  occasion  Dr,  W*  B*  CAit- 
PENTER,  F.11.S.,  &c.,  wlil  preaide. 

Ai'iuL  7, — **  Captain  Liemur'i  Tmnroved  Syateni  of 
Towa  Drainage/'  By  An  am  Scott,  Esq,  On  thia  evening 
Thoxab  Hawk«ley,  Esq.,  will  preside* 

ApniL  14*— *'0n  the  Rest  Method  of  making  Field 
Experimenti  practically  useful  to  Agricultoriats/'     By 


UEEIlHOfi    FOE    THE    lBStrm0    713K.     I 

...Eoyal  G*o^aphi(al*  Univcnaty  of  Ij»t!fm. 

SurdeuB,    8-W.,    §1  p.m.     Mr.    J.    C^iir 
outei.  tih  BritiAh^rraa,  to  Wt*u  >  ■      ' 
Mtdicul,  n.  CbaudM-atrett,  W.,  S  j]  i 
BirkbeJLk  e«jjenti11c  Sode^tj,  eouEbiinf 
Mx.  E.  G*  CUyton,  "  Sulphur  aad  tii»  ml 

Tub*,... Medical  and    ChinuTiEil,   B3,   Bemer^-tt' 
(Street,  W,,  8|  p.m* 

Ch-il  Enginecffl^  SS,  Qn^t  GHifR»e-«trf*l,  W« 
&.W.*  8  p*m*     I*  8ir  William    Wriiphl,   "! 
DoiOEi."    9.  Mr,  John  Oarke  KawkihaW*  ' 
atruction  of  tht>  Albert  Dud£  at  Ktiigitisii-i 

ADthropologi'r&l  1ti»titiit^,  4,  8t.  MartiD'i 
t .  Cot.  Lana  FoXi  '*  Note  on  Cht^ t 
Kwruita,"    ».  Bev,  Dunbat  I,  HeatL.  ^  ll<l 
Potential  Life."    3.  Mr* O .  E .  Kmabaq,  **A% 
Road  in  AnMm/'    4.  Mr.  Oina.   a  Abb* 
Impl^enta  fbu&d  in  Hf&w  Jftier,  U.S*'* 
H*  fi^wuthi "  TtLe  SaT^iAt4r/' 


Weo. 


SaTp* 


..6«o]oaicfllt  Burlington  Houae/W**  SpM*   % 
Hickn*  '*  The  Occurrence  of  Flu)«phals  Ml 
Eockar'    t.  Mi,  K.  Havkiii*  Johiwen,  '* 
Structure  of  tbe  Phiwphatir  Hodnlai  tivm  qij 
Bala  Limertone  im  North  Walw,"    S.  T 
S?*lpy,  **'rkt  MaxfHiftTT   Bofip  of  • 

dian  MuBcum.*'    4.  Mr.  E.  SUurid^»  jn 
tiOTi  of  a  new  <ped«fi  of  Xbm  kvuvm  Bm^ 
fcnm  the  Tertiar;  Hocka  of  Vit«cf^A« 
Kut«e  on  some  prrvionily  d«ciit>«d  i    ^^' 
Au-ta-alta." 
Soral  SocietT  of  litcrataf «-.  4,  Bt*  Mailaa  #; 
e  p  m.    air  Gardner  WiltlaKMi,   "On 
SJaTC  ftud  the  FlaTinR  of  Marwyiwi^      ^  __,  ^  i 
ArebjTi'alnf^GaL  Anociattnn.  3 J*  liackirllk  **'1*5**  " J 
In\-ttitora'  institute.  4,  St.  M»rtiaVpl»«.  W4^» 

..Boyal  Bfltaaie,  lanetCtwIfl^  »«gfflt^***rt^  K.W.* 


JOUBHAL  OF  THE  BOOIETr  OF  ARTS,  Mahoh  26.  1875- 
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JJRNAL  OF  THE  SOCtETY  OF  ARTS. 

^P  Kg.  1,166,     ToL.  XXIIX. 

FRIDAY,  MABCS  26,  1875, 


ICIEDIMGS    01    THE    SOCIETY, 


The  CoimQl!  will  be  glad  to  receive  furtter  > 
tiibulioiis  to  thk  fund,  Hembers  can  obtain 
information  aa  to  its  nature  &iid  objects  on  Ampli- 
cation to  the  Secretary. 


SCHOOL  BEILL, 

A  mee^ng  of  this  Committee  waa  held  on  Thnn^ 
day,  the  I8th  inat,  Pr^aeni— Henhy  Golb,  CLB, 
(in  tke  chaiT),  Iieut,-CoL  Du  Cane,  Capt*  O'HeA, 
Capt  Pypps,  E,N,,  and  E,  Carleton  Tu&dL 


ESBOWHEFT  FTJJTD, 
iMowin^  •absOTptions  have  been  received 
I  tie  est^bHahment  of  an  Endowment  Fund 
iBooaetj'  +— - 

'  iuil,*.. 4 >,,... ^^., 5  0 

ptm4  donation)    »..,,,,...  2  2 

^ffoef .-» 5  0 

ai  A.  Angaa  C^t>U , ,  20  0 

MBecood donalioa)    .^^  10  10 

*'^,fl«t ,.,,, 2  2 

™i  H,  L.  Woodd,  F,G.8.   , , , ,  fi 

i  E.  EfMii  »-*-»,,,♦,,.,,,  ^  ^  J  2 


^WiJttf  C.  Trevdvau,  Bart. 

^fiftodb«dI 

I  Bison  ♦,,,•,»,,, 


iBeniby  , 


50 
1 
50 
1 
50 
20 
20 
1 
5 


I  Godin^,  ******•,,,».  n  g , .  30 

■W« .-•.•#<*...*.,  10  10 

8,  Welli, .,.»,,,,, ,  ^  10  10 

iDyroei    ,__.., 2    2 

kCfairloitaHolmcG   10 

iSAOwkfl  ,,, ...,,..  25 

|#«a  Le  Ooiitetir   ,,.,,,,.»,.,       l 

1  Peckover ,  ^       6 

ffidi  Bniby  **.*.,,,,,.,.,,,       2 
awEiulon,  F.R.S ,       6 

I.  Lord  Hathtttky  ,,  20 

i'homjui  Smith,  R,E.       2 

i  L WKJtje^  F,E.a  *♦.,,, . ,  fi 

** „•  25 

.      ^  *<.. 1 

aJer  Gordon  g  »..*-,.,,.,, ,  3 

L^Scott    ...,,., 1 


k  Mlddlflmofie 


>Stit.B«rt. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


E£YOLnXIOir   IHBICATOB, 

A  meeting  of  thia  Committee  was  hdd  on  Friday^ 
the  I9th  inat.  Presetit^Vice-Ai^iiural  EBAtmii 
OMMANimT,  C.B.,  P,B.S,  (in  tbe  chair),  W* 
Froude,  F,H,S.»  Capt,  Niebet,  ^d  J,  R.  Eaveahilk 


MSECHAjrX  SHtPPtUG  BILL 

A  meeting  of  this  Committoe  was  held  oH 
Monday,  the  22nd  imt  Preaent  — J.  80OTT 
EUS3ELL,  F,E.S.  (in  the  chair),  E.  Greavei,  Dr, 
Sandford,  Captain  B,  Sharpe,  E,N,p  Bov.  E,  J» 
Bimpson,  and  Capt.  H,  Toynbee. 


TEOHMOLOaiCAL  EXAMIITATIOFS,    lS7f,^H0ri€X 
TO  IHSTITUTIOHB. 

Caadidatea  intending  to  enter  for  these  exaotixui- 
tions  fihould  make  early  application  to  the  Secro- 
tary  of  the  Society  of  Arts,  Adelphi,  London,  for 
forms  for  maldng  a  return  of  age,  address,  &c.,  am 
the-se  particulara  must  be  forwarded  to  tlie  So^aetv 
not  later  than  the  Slat  instant. 


10  10 
£0    0 


Smtib,F,E.aa 


iWhito 


'KOT 


0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


ALBEBT  HEDiX, 

The  Council  will  proceed  to  ooimider  the  awud 
of  the  Albert  Medal  for  16T5»  early  in  May  nexL^. 
Thia  medal  was  struck  to  roivard  **  distingTiiahed 
merit  in  promoting  Arts,  Mauufautures,  or  Com- 
merce ,"  and  has  been  awarded  as  foUowa : — 

In  1864,  to  Sir  Rowland  HiD,  K.CB,,  **  for  ha  grm^ 
9Qfvii2&  to  Arts,  Manufacturei^  and  Commerce,  ta  the 
creutioa  of  Iho  penny  postage^  and  for  his  other  retomm 
in  tho  poatal  ay  stem  of  this  coijntr}^  the  ben^SCa  af 
ivhich  have,  however^  not  beea  confint?d  to  this  coaatry, 
but  have  extended  over  the  dTilised  worM,'* 

In  l86o^  to  hia  Imperial  Majotty,  Napoleon  III*,  "  (br 
distiDgiiiahed  merit  in  promotrng,  in  many  way  a,  by  hit 
personal  exMtions^  the  international  progrea  of  Art% 
Monufactarea,  and  Commerce » the  proofs  of  which  ara 
afforded  liy  his  j  udJcious  patronage  of  Art, his  eaiight^ied 
tjommerciiil  policy »  and  especially  by  the  abolition  of 
paaaporta  la  favour  of  British  subjects/* 

la  1866,  to  Professor  Funiday,  D.CX.^  F,E,S,,  for 
^*  discoveries  in  electricity,  mugnettstn^  and  chemistiya 
which,  in  their  relation  to  tho  industries  of  the  woHd, 
have  so  largely  promoted  Arta,  Manufactui^i  and  0km- 
merce.*' 

In  1807,  to  Mr.  (now  Sir)  W.  Fotbergill  Cooke  and 
Profeiaor  (now  Sir)  Charles   Wheats  tone,  F*B_S.,  in 
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*^  recognition  of  their  joint  liiboitra  in  eatftbUshbg  the 
first  electric  telegraph**' 

In  ISG&T  to  ^^r^  ("o'f  ^^)  JosRpli  Whit^^rth,  F.R-S., 
LL.B»»  **for  the  iovc^Tition  and  manulkctui^  o(  mstru- 
mentl  of  moiuuremeiit  and  uniform  itandards,  by  wbi<3ii 
iht  production  of  TnaehiDety  has  been  hro light  to  a 
state  of  perfection  iuthorto  unapproa<ihed«  tg  the  great 
advivnc«ni^iit  of  Arta,  llan^fatrtut^a,  and  Commerce/' 

In  1S59^  to  Baron  Justus  von  Licbi^^  AjuKicinte  of  the 
Institute  of  Ffttnc©.  Foreign  Member  of  tbo  Eo\  nl 
Society,  ChoTftliet  of  tb©  L^ion  of  HonouFp  &o.,  **  for 
hifi  numeEona  valuithle  rfreearches  asd  writingfli  which 
hiive  contiibuted  mofit  importantly  to  the  ddVulopment 
of  food-eoonomy  and  agriculture,  ki  the  advaimement  of 
cbemical  acienee^  and  to  the  heneflta  deilTed  &om  that 
«[5ipoce  by  ArUt  Miinnfftcturei,  and  Comineroe/' 

In  1870,  to  M.  Ferdinand  d«  LMtfepa,  '*  for  aerviCGS 
.  Tendered  to  Arla»  Manuf  act  tires,  ftod  Oommcxco,  hy  U:ie 
jfoalispition  of  the  Suez  Canal," 

In  1871,  to  Jlr-  Henry  Cole,  C,B.,  "fof  hia  important 
aarvicea  in  promoting  Arts,  Manufrtcturea,flndCommercei 
aapwially  in  »iding  tha  tiBtablishTnent  iind  dcYolopmetnt 
of  Intornational  ExhihitionB,  the  dwv<?ilopment  of  Bcient:* 
und  Art,  nnd  the  Soulh  Kensington  Mufteum," 

In  l!i72j  to  Mr.  Henry  Bessemer,  "for  Iho  eminent 
aervicofi  nendci^ed  by  him  to  Arte,  Mimuflicturers,  and 
Commeroo,  ia  developing  the  maniifaoturo  of  ateeL" 

In  1873,  to  M.  Michel  Eugune  Chfjvreul,  "for  his 
chemical  researcheft,  €«pi*cially  in  refflreoce  to  s^ponifl- 
catioUf  dyeing,  agricolture,  and  natural  hiatory,  whirh 
/or  more  than  half  a  ceutory  havo  e^eroiaed  a  wld^^  in- 
flnenco  on  the  indqatiial  arts  of  tbe  world/^ 

In  1874,  to  C.  W,  Siemens,  D,C.L.,  P.R.S.,  *'  For  his 
^leaefticboa  in  connection  with  the  laws  of  boat,  and  the 
^practical  upplicrttiona  of  them  tt>  fumacea  uat?J  in  the 
AHb;  and  for  hi$»  improTeaienti  in  tbe  iniLnufacture  of 
iron;  and  gontrrtlly  for  the  wrvjcea  retidered  by  him  in 
connection  with  economiaation  of  fuel  in  ita  variooa 
applicationa  to  MannfiiicftnTea  imd  the  Arta/* 

The  Council  incite  mombers  of  the  Society  to 
forward  to  the  Becretajy,  on  or  lief  ore  tlie  lltli  of 
ApHU  th.e  names  of  suoh  men  of  bigla  diatinction 
m  the  J  may  thmk  wortby  of  this  honour, 


MISCEIIAHEOUB. 


THE  **BlSSEBtEH,*' 


Thn  Queen  bas  confcrrp.d  upon  Mr,  Henry  Cole, 
<:.B.,  tho  dintinctioQ  of  a  C(jiuiniinder*bip  of  Ihe  Bath,  in 
TBCognition  of  his  ctuiuent  puhllo  «flrvlc*i». 

The  imptirt5  of  paper  for  printing  ajid  writing 
into  the  United  Kingdtim  in  (hi*  ye»r  18GI  amountfid  tmly 
to  (i,l06  cwts.,  while  m  tbe  frtllnwlne  year  the  amount  wan 
115,927  cwtft.,  ajid  in  187^,  li*5,l^i3  iiwts.  The  amount  of  the 
fmporta  of  wpwrto  and  oiber  [M*p*r-inakinff  niai«fiiilfl  was, 
in  the  year  1860,  in  round  nam btri',  IGO.OOO  tons,  wberijJi*in 
the  ywr  1S7S  it  had  laugiuetit^d  to  130, '>U0  Ions.  In  ISGl 
tbo  importH  <*f  pap«r  iiitn  thi*  country  r^preaanted  ^  valuii  of 
£l71,qO0,  wbifft  in  1873  the  totAl  value  wa*  estimated  at 
X-Jfi3.0CMj,  an  increaio  of  ov&r  £400,000.  The  ?ftluo  f*f  the 
ill) porta  uf  wpaTto  wjmi  fiomputed  tu  amaunt^  in  the  year 
iSSOi  to  the  turn  of  £323,000 ;  but  m  1374  thiahjid  inorcased 

The  casting  of  the  f^tatue  of  thrj  late  Prince 
Ceniort^  to  he  placed  under  thedoaieof  tba  Albert  Momoriftli 
in  Hyde-park,  liau  Iwen  oompl^'ted.  The  flgrure  ia  »»t»d  in 
a  ohair  of  Stare,  and  la  nf  fvdoaial  wkp,  being  15  feet  iQ 
hefj^ht  ffom  the  hasp  to  tlip  rrowii  of  the  head.  The  nrtiat, 
thelAtaMr,  J.  H*  Foley*  R. A*,  fortunately  completed  the 
model  baforahb  death,    Tho  statue  weald  Wo  been  com- 

Jleted  some  fiiontha  ainoe  but  for  an  unfortunate  accident, 
t  now  only  rci^uiro*  the  final  chaaing  before  being  fixed  in 
ita  reating-plaoe. 

A  sliaft  baa  recently  been  sunk  at  Lawton,  m 
Cbeihire,  for  the  purpose  of  pumping  up  brine^  to  be  coa- 
Teyed  by  meana  of  piptt^  to  the  coke  oveua  in  coimectiien 
with  a  colliery  in  North  Stafford»bire,  a  diitanee  of  two  or 
three  milaa,  there  to  be  conversed  into  salt  by  meana  of  the 
waste  heat  from  the  oTens. 


The  Btrnm^t  wHbh,  *ftef  her  Mil  tn;p  froo 
Humbor  to  Grftveaend,  has  been  brought  «f  ifi 
Thames,  and  ia  now  lying  in  MiUwall  Dodo^  WtI 

be  admitted,  no  beauty  to  Inok  at    It  is,  iZkdMi,! 
date  that  her  mternal  advantage*  ana  not  tftlie  j 
by  her  external  appearanoe,  for  an  uglier  T^ial- 
among  voBsels  designed  for  the  worfcinga  of  p 
for  war — ^bits  perhaps  Devec  yet  floated  edi  1 
A  landsman  auxr eying  her  from  the  there  tt 
iiblv  opine  she  waa  aomc  yjuI  tuiret  ship,  heif! 
in  defeuoe  of  the  paaaengera  she  was  eTidentlf  < 
to  carry,  and  would  certainly  ahake  his  head  ^JWi 
too  ppohable  Bufferinga  in  store  for  thoie  unhappy  f"^ 
To  all  who  go  down  to  the  a«a  in  ahips  u  tt     " 
rortain  amount  of  miaery,  but   a  mere  outu 
casual  inspoction  of  the  Brtitimer  wtmH  alaaiittl 
one  in  auppoauig  that  in  her  caao  Ihti^  QtiMtrf  tr 
even  beyond  whtit  we  have  hithoFto  known, 
atop  on  deck  will  go  far  to  diapel  all  ^uch  irloftiaf 
bodinga.    The  more  oontraat  between  what  k  lo  r 
there  and  what,  ai  onr  memory  will  bnt  toe 
tell  us,  ia  to  be  seen  on  tboee  miaetable  litUe  i 
bholls  in  which  the  paasage  of  what  is  pi 
moat  inappropriiitely,  called  tho   **  silver 
hitherto  been  always   madifi,  ia  enoii^b. 
Beasomer  und  Mr,  Seed,  abore  nil  otl.- 
aervo  the  thanks  of  their  fc*llows  f*^- 
ftUeTiato  what  Bir  Bpencer  Hobineoi' 
at}' led  "one  of  tbe  greatest  evils  that  caj^ 
'The  first  thin^  on  wbis^h  the  gen^ 
auxioo^  to  satisfy  themaolvee  will  uti 
grefit  ailoon — the  a  winging  8aloon^\^- 
down  the  name  of  BoaHemer  to  a  gratafitl  [ 
the  abip  herself  and  all  her  wonders  harel 
HO  fully  and  eo  scientifically  explaine<l 
launch  in  Septpmber  laat,  and  aifain  w 
back  so  ably  treated  by  Lord  Henry  Ltfim .'»  "« » 
of  hia  own  personal  experience,  it  ie  tinn* 
enter  into  any  minnte  detflils  or  to  dilate  on  tttl 
well- told  tale'    But  about  thia  aaloun  a  few  i 
not  be  out  of  pUee,     In  tbe  firet  place  it  mere  I 
the  smoking-room  of  a  Club,  when*  thv  consfc*M| 
membera  i&  eapeeiolly  etudierl,  with  ii  view  to  Iflof ■ 
and  much  converaation^  than  the  aaloon  of  a  r 
which  is  to  run  backwards  and  forwazdi  i 
some  twenty^ais  milea  wide.    It  ia  i 
fortable  lounging  seate,  and  rows  of  the  t 
centre,  raised  on  a  sort  of  dola.    The  wrik  «»< 
with  fresi^oeSp  pleasant  to  look  upon,  and  | 
lively  tones-    The  wood* work  ia  of  oak, ' 
and  handsotnely  carved.     The  only  fGatait| 
which  would  attract  tho  curious  eje  iaaan 
more  like  a  pew  than  anything  else,  in  ifi* 
the  mised  seats.   Within  this  ia  an  chl  i 
men t  of  polished  steel,  which  certain  1> 
fimouff  a}l  the  other  ac^reiuidings.    But  tlii*a,di 
aaid,  fiifl  very  ^emm  Iw,     It  ia  by  this  and  i 
that  the  corofortahlo  aeata  will  bo  fonnd  po« 
pic  turcs  admired  M  they  dmuld  be,  and  th«< 
not  mere  hard  and  nooeo^saary  wtcre^ri^'^^.  ^yhvf 
the  banda  of  heavy  aeaa^  to  be  eatct  ; 
This  hf  in  short,  what  makes  thia  «■*■ 
saloon.    Within  thia  pew-shaped  aouiwiun  . 

will  stand,  a  man,  whoee  wla  baalneai  it  wiB  ••  ' 
regulate  the  motion  of  tbe  aaJooni  m  1^*t  tr^-*  *" 
be  the  war  outside  tbere  may  be  peace  * 
rt^gulation   is   effected  hy  on  flfrai3g«flW^^ 
spirit-levels,  and  a  smallf  heavy  diac^wieti, 
aengora  that  are  to  bft  will  ba  gW  taJe^- 
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tof  tiik  muMa^rjt  so  hx  m  the  regtaliitiDn  of 

t  cctLc^njed,  will  not  dcpi^nd  lilono 

i*$  jodfncnt-    All  hG  will  have  to  do  will  be 

f  tho  wliwiT  motionleifi,  as  indicated  by  the  Bpirit- 

If  lioln^  irluch,  the  alight  motion  of  the  aaloon 

I  &S  itwK  turn  on  and  off  the  water  prsflsure — 

ikiba  ml  utCKtiTis,  or  mther  rdatrainiii^r  power  of 

'  '     '     I  tlk«  |»B&on0  in  the  exact  proportioii  that 

I  fnAJnliiin  the  fl<xir  of  the  soloaa  in  a 

loo. 

Kd£9thia  giameral  reception  roonij  therG  aro 

» lK>th  lor  Iftdiea  and  gentl^mi^nt  smokin}^* 

EifUs,  iHvuloriefl,  and  many  other  means  and 

comfcvt)  it  may  ermi  ha  eaiil  Inxnry,  and 

allal,  and  in  good  ^ista*    Great  at  ten  tiou, 

^ ',  to  ventilatioD— a  yecry  neoeaeary  item 

of  a   paasenger^ff   comfort,  as   every 

Arraog^mantfl  have  been  made  fur 

,.  _bto  feet  of  air  por  hosir  and  per  pus- 

|ial<Km,  hy  which  th«  air,  whkh  in  winter 

,  enters  below  nad  pnmm  fmt  thr<mg h  the 

lit  the  othi^r  rooms  tho  arrangement  m 

r  not  \mag  f^r[^ed  in,  but  t^xho^uited  from 

.  thsQ,  we  ihall  hiivc^  pnr^  air  a&d  eom- 

if  wo  muit  stLV  below.    If  thU  ii  aXL^  at 

ETWit  doal.     If  thij!  Bessemer  aaloon— on- 

i  t  wonld  a€»em  to  ba  In  theory — should 

itit  naught  in  practicei  and  we  are 

,  at  leait,  to  make  use  of  some* 

l>'j  h^  mEflerahle  in  comfort — may 

\-itafiv  of  woe." 

nrj  Lennox  holds  na  out  promise  of  a  far 

hinfffi.    ThTOugh  a  *'  wild  night,"  a  hoavy 

:  N.  E.  wind,  the  Ht^mmr  on  her  first 

'    Ui  behave  remarkablv  well.      She 

^n  mi.  riiL  and  rolled  but  little.    Then  ahe 

I  aci  perfect  in  her  machinery  as  Bha  wil] 

I  fDM  down  to  hic^r  appointed  station.     Bome 

j  sd j  Eisttnenta  of  her  machinery^  it  is  said, 

^}m  aX  Millwallf  and  thon  thf^ro  would  Mcetn 

1  of  her  realising  the  great  eipec- 

n  formed  of  her,  not  only  by  hor 

llnr  thn  pmhltc,  and  of  tbt;  sea^wave  being, 

iftcousLdi^rable  degroe  relieved  of  its  typicuil 

|fiMi].  Al.P.f  occupied  the  attention  of  the 

1  Arahitecti  «n  Satuiday,  Lord  Hamp- 

Lwitli  a  full  technical  description  of  tho 

t  a  v«ry  largi}  company  present,  among 

*    "■  f-^iuderdale,  Lord  Henry  Ltjnnox, 

dnaoni  Mr.  ^lerriQeLJ,  and  many 

t!  .     ._         :t'.*d  in  queatiuns  rolating  to  aea* 

.     Air,  lt*.*^d  cominenced  by  excnaing  him- 

*ritig  pn^par^d  a  wriiten  paper,  aaying  that 

I  b^-t^Ti  3n  frDtirely  wx'upied  by  Parliamentary 

di>«^  ihat  he  had  found  himselC  unable  to 

ttm  &«icf>flttiry  to  do  m.     He  stated  that  Mr. 

waa  indispoaed^  or  he  would  have  bf^en 

ttlui  ni(^  tinif.  fihil  ihi*  Speaker  then  vttmt  on  to 

]  dm  wings  the  pcLidiitritiGS 

:  <  <  •  -sod  himself  oh  cumplotely 

wuLilil    fulfil    hor  purpose,  but  took 

Ale  hi«  diahke  of  low  ends,  such  tis  the 

IIa  rwniifkod  that  the  vossi^l  wna  in  her- 

thaft  the  wofkdd    lalooii    woa    unneces- 

thft  principle  of  the  saloon  was  good, 

I  <^arlr  days  of  its  laggestion  he  had  con- 

?l!  wi^Td  finswer,  contrary  to  the  opinions  of 

vAd  that  Mr.  Bessemer  had  atUl 

[itus,  some  m^ans  hy  which  the 

MptTator  had  to  ba  guidod.     This 

I  lalOfrn  hung  so  as  to  counteract  the  roll 

wnold    coma    to    be,  ha  thoughlw    appli- 

r  oahias.     Admiral  Sir  Bpencer  Robinson 

oottcurred  in  the  favourable   opiniooa 

[  ca  this  vary  great  invention^  for  it  was 

*l«iki  with  gireftt  satlsfictioa  that  ho  had 


listened  to  Mr.  Heed  and  hoard  him  e^^prsis  his  completo 
belief  of  the  power  of  the  ship  to  countoract  the  motion 
of  the  wa^ee  and  his  suggestion  that  the  principle  conid 
he  appUcd  to  other  vfissals.  If  the  horrors  of  the  middlo 
passago  could  be  losaenod  the  world  would  txavcl  more* 
He  would  not  presume  to  offer  an  opinion  in  opposition' 
to  an  able  naval  architect  liko  Mr.  Reed,  btit  thcrt^  was 
one  point  tipon  which  Mr,  Reod  cast  some  littl©  doubt, 
upon  whkh  he  iHiv  Spencer)  entertained  none,  and  that 
WA&  the  subject  of  the  low  ends.  As  ho  had  been  instru* 
mental,^  more  or  li^ss,  in  bringing  about  the  use  of  low  ends 
in  the  iioyrU  Kavy,  he  put  in  a  sort  of  protect  against 
the  rather  disparaging  riew  taken  by  llr>  Beod  of  the 
low  ends  of  the  Betrnmer^  for  Mr.  Baed  oonld  not  but 
have  seen  the  abip'i  remarkable  freedom  in  heavy  seat* 
and  hor  remarkable  absence  of  pitohiufj— qualili^  which 
Were  in  no  amiill  degree  due  to  low  cndSf  aiul  he  believed 
that  the  low  ends  of  the  B&tfiwr  would  contribute  to 
her  freedom  from  pitching.  Mr.  Heed  explained  that 
his  romarki  about  low  ends  must  have  been  miflundor- 
etood,  for  he  did  not  desire  to  say  mort^  than  that  he  was 
not  an  admirer  of  Jow  ^ndj?,  bnt  he  quiti?  agreed  with  Hit 
Bpencex  that  the  low  ends  of  the  Bettsemer  had  contn^ 
buted  to  her  longitudioU  steadiness.  The  Earl  of 
Lauderdale  described  himself  as  one  of  the  *'  old  school'' 
who  aid  not  like  low  ends,  but  he  did  not  regard  them 
as  being  out  of  pkoo  In  Oia  B§M$mir.  Thero  was  one 
danger  about  thom,  however,  and  that  was  that  aomo 
persons  might  bo  tempted  to  j<et  on  them  while  the  ship 
was  travelling.  If  th^y  did  they  would  nevei'  be  soeii*^ 
a  gain. — TJtmt. 

FURNITTTRE, 

A  special  Exhibition  of  Pumitura  has  jnst  been 
opened  by  tbo  llight  Honourablti  thij  Viscuont  Sandon,. 
H*P,,  at  the  City  and  Bpital fields  School  of  Art,  Skinner- 
etnwt,  BiahopSgaie*  Contnbutiona  of  ancicat  furnituro 
have  been  seiil  ^m  the  Kensington  Museum,  and  th^Hu 
BX9  fupplometitod  by  specimens  lent  by  some  we  11 -known 
Ij&ndon  fumUnre  makers  and  others  i  The  inau^nral 
caremony  took  place  on  Monday  evening,  (he  22nd  instt^ 
Lord  Sandon  in  the  chair,  when  the  following  paper 
upon  the  **  Contracts  between  Ancient  and  Modem 
Furnituro,"  was  read  by  Mr.  Alan  CoK  of  the  Science 
iiMii  Art  Department  i  — 

The  work  of  traciog  the  history  of  fomituro  roanufac- 
tuTo,  and  of  bringing  forward  the  contrasts  which  exist 
betw<>en  tho  productions  of  vaiioui  epochs,  has  already 
ooeupied  the  time  and  attention  of  many  autbcrs,  whoes 
numerons  volumes  suffictc>ntly  prove  how  comprehoosive 
a  subject  ii  furniture.  Very  recently  a  large  octavo 
book,  containing  241  pages  of  introduction,  and  over  400 
pages  of  descriptive  matter,  haa  been  written  by  Mr.  J, 
Et.  Pollen,  and  published  by"  the  Science  and  Art  De- 
partment; and  wiia  volume  refers  to  the  collection  of 
I^umitur^  at  the  South  Kensington  MusQum*  It  would 
tike  me  many  hours  to  road  this  volume  to  you,  and 
whtn  I  had  finiahed  I  should  have  been  only  informing 
you  about  a  limited  section  of  fumiture.  Yoo  may 
therefore  recidily  imagine  that  the  notes  which  I  proposo 
now  to  submit  to  yon,  and  which  are  intended  to  apply 
to  furniture  generally,  must  neeosearily  Ijo  of  a  brief 
chEiractcrj  ana  occupy  but  comparatively  few  minutes  in 
deUv^jT)'. 

To  find  the  otipa  of  the  first  fumitttre  ever  produced 
would  involve  the  consideration  of  profoimd ethnological 
questions,  and  even  then  the  result  might  not  be  sstis' 
factory  or  sufficient  to  justify  the  research.  As  I  am  in 
no  way  prepared  to  propound  or  to  answer  qneitioni  on 
ethnolog}',  1  will  eodimeiioe  by  nsking  yon  to  take  for 
granted,  as  an  obvioui  fiict,  that  irom  the  very  earHest 
times  fumituTe  of  some  kind,  whether  it  may  Imve  hem 
a  rudti  stool  or  table,  bai  been  made  by  man  to  ooaiww 
to  hii  comfort. 

The  oldest  nations  of  which  we  haTO  tmlitioiii  m 
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I  iMsed  furoitwe.  The  Egyptian e,  tome  thotiaands 
of  jean  before  Chriat^  wer?  &  people  practiBing  tnany  of 
the  uii  in  common  use  with  ud  now.  Tbey  had  chairs 
ai&d  oooiclieB,  of  which  the  fonua  have  been  used  in  the 
mftzitLJkcfture  of  furniture  from  Ihelr  time  to  this.  That 
the  oMciftt  Hinda  lacai  were  ftor^uainted  with  furniture, 
VQch  nn  €yahioned  seatH}  taerrident  from  the  BhuddUt  bas^^ 
iDiUelv,  in  which  indications  nf  siich  articles  appi^ur.  On 
tbe  Sduachi  Tope  Gate  way  ^  of  which  there  is  a  reproduc- 
tkm  in  the  South  Kensington  Mas^um^  m&y  do  aeon 
TOprPBcntationB  of  the  cnstoms  and  articled  of  dr^ss  find 
nae  which  were  common  to  the  Bhnddists.  And 
■U^Di^b  ihm  interestlnji;  monument  of  Bhuddist  art 
dmtM  from  the  commencement  of  the  Christian  era,  there 
fan  be  no  doubt  that  the  representations  cat-ved  upon  it, 
whioli  I  haTfi  just  mentioned,  «ire  thoa^  not  merely  of 
what  was  in  rogue  at  the  time  of  the  actaal  carirtn^  and 
ejection  of  the  gate  way  ^  but  are  reooidi  of  customs 
Trhich  existed  many  hundreds  of  years  prtiTionsly. 
The  Bible  records  the  skill  of  the  Hebrews  in  producing 
all  kinds  of  artiBtic  worki^  cvnd  there  is  not^ibly  mention 
tjf  one  man  I  Bezaleel,  the  son  of  XJii,  whoso  mission  it 
■maA**ijO  devise  cunning  worka,  to  work  in  gold  and  in 
mlvet  and  in  brass,  and  in  cutting  of  stone b  to  set  them, 
and  in  carving  of  timber  to  work  in  aJl  manner  of  work- 
manship.*'— (31st  chap*  Esodus,  2  to  11  verse.)  He  and 
Ahollah  produced  the  magnificent  works  which  are  mi^ 
untely  described  in  Exodua^  for  the  service  of  the 
aanotqafy*  These  works  are  apoken  of  us  tho  **  fnmi- 
tme  of  the  tabernacle,'*  and  the  date  ascribed  to  them  is 
nearly  1,50Q  b,c.  Later  on^  ahont  300  years  before 
Ghristf  we  find,  in  the  1 0th  veree  of  the  4th  chapter  of 
the  2od  Book  of  Kings,  a  detailed  account  of  furniture, 
oonaisting  of  a  "  bed  and  a  table,  and  a  stool  »md  a  caudle* 
itiek,**  all  of  which  were  pro  vi  Jed  by  the  Shunammite 
wmnim  for  Elisha. 

Of  tho  furniture  made  somo  two  or  three  hundred 
ymr«  Inter,  we  have  at  the  prf>scnt  time  spectmens  which 
im?  dcpciffited  in  the  British  ^luBeiim.  1  refnr  to  the  re- 
pfowmtatious  of  Greek  chnirs^  which  Mr.  FoUen  states 
Id  ha-re  been  made  of  wood.  About  the  fourth  or  fifth 
vauUiiy  B.C.,  it  would  appear  that  the  Grecians  produced 
a  variety  of  furniture.  The  pedestals  upon  which  the 
table  tops  were  placed  were  conatrncted  i^enerally  of 
metal  an^i  were  so  contrived  as  to  fold  up.  The  Romans 
follow od  in  the  footateps  of  the  Greeku.  Costly  materiala 
were  used,  such  as  gold  and  silver^  and  other  metals, 
Ivoryt  sjid  ail  kinds  of  wood,  marbles,  rich  embroiderieo, 
audfutB. 

Many  of  you  arc  well  aware  that  the  domostic  lumnge- 
QUantl  of  Roman  houses  differed  from  those  of  houses  of 
the  pppseiit  day.  The  Roman  rooms  were  spacious  and 
few.  Instead  of  suites  of  drawing-rooms,  dining-rooms, 
libraiieet  moming^rooms,  ench  as  are  to  be  found  in  the 
I  majofity  of  houses  now  used  by  the  richer  cisaaefi,  the 
Homui  bousehoMer  had  one  large  room,  in  which  he 
cliiofly  lived.  At  his  meals  he  lay  upon  a  kind  of  triple 
conch,  carved  in  atone  or  marble^  and  covered  with  rich 
embroideriis  and  soft  textile  fabrics.  These  triple 
concha  were  nsed  in  a  haU  or  room  called  the  trieimimi\ 
«nd  this  term  ia  aometimes  applied  to  these  triple  couches. 
They  were  arranged  around  a  pedcatal,  which  was,  like 
the  C^ret^sn  protf) types,  gi?nerfilly  of  a  portable  character, 
iXpfm  thia  pedestal  was  plticed  a  slab,  or  abactUr  which 
wub  already  sprpsd  with  the  food  and  neoes8ar3'  eating 
nteasils.  The  diiTorent  courses  of  a  meal  were  served 
upon  different  alabs  or  abaci ^  rind  when  the  meal  was 
the  pedestal  was  ro roofed,  and  the  guests  re- 
redining  upon  their  tridiuia^  whiUt  the  enter- 
\  which  tacceedcd  the  meal  mif^ht  follow.  Thus 
thii  ityle  of  life  is  exactly  the  reverse  of  what  now  takee 
plaee.  As  soon  as  a  me»il  is  firushed  the  occupants  of 
ill©  eating-room  are  glad  to  leave  it,  and  go  into  another 
altogetheir.  By  removing  themselves  they  ^et  rid  of  the 
neceeeity  of  removing,  sa  the  Komans  did,  the  furniture, 
Jlnre,  t^en^  I  think  a  fairly  strong  contrast  may  be  traced 
iMitween  ancient  fumitore  and  niodoni  ftirniture>    Ooir 


fumitufo  is  made  for  special  use  in  Ihs  room  is  i 
it  is  placed,  and  for  which  there  are  piuticaJjKf  | 
The  ancient  furnitiirc  was  more  or  lett 


drawing* room  »nd  dining-room  and  b«d-nMOiliD 
were  all  ased  in  one  room.    The  faahioCL  to  hwii 
number  of  small  and  special  rooms  for  ig 
ia  of  comparatively  Idte  date.     Up  to  . ' 
the  influence  of  those  customs »  which  tho  1 
ducfld  lb  to  the  northern  countries  of  Europe;,  i 
mainod.     The  houeos  consisted  of  a  far  le«  nit 
individual  rooms  than  at  present.    The  fomitt 
uaed    in   such  lircum stances  was,  as  I  hiva 
pointed  out,  of  a  portable  chamcter.  The  med*  erf  i 
facture  and  stylo  of  ornament  differed  from  tfaoss^ 
Romans,  and  with  the  advancement  of  civilisslj 
habits  of  nutiona  and  the  artideiS  of  their 
gradually  chaoged. 

To  return }   however,    to   the 
an  example  of  the  design  and  finish  of 
furniture,  a    fa^'simih    copy   of    a 
or   bisellium    ii    exhibited-      The    ozigln 
covered  in  the  course  of  the  Pompeian  ejccav 
with  muny  other  articles  of  antique  fproituiej 
served  in  the  Museo  Borbonioo,   at  Kaplei, 
mission  of  the  authorities,  ^^ignor  Caatetlanl  hai| 
rtiproductiona  of  these  interesting  objools.    Sti 
Roman  history,  and,  indeed^  all  who  are  inti 
the  history  and  art  of  the  foremost  nation  of  I 
time?,  have    now  the  means^  without  mskiiig  I 
journey,  of  studying  Roman  fonu^UQ  in  s  mcf 
plete  manner  than  previously,  Such  peproducl'"^ 
the  fine  collection  of  utensils,  artieJet  of  don 
&e,,  at  the  British  Museum,  form  aa  enfydsy 
information  more  attractive,  and.  I  venture  to  th 
instruct! ve^  than  psges  of  letter-presa  and  engT*ij 
After  the  work  of  the  classical  p^-riodcorad  T/ 
work,  but  of  this  not  very  much  is  knowiit^ 
carved  ivory  slabs  give  na  indications  of<'h  " 
■ippear  to  have  been  made  afUr  patterns  of  \ 
r^nteccdents    with    the   elemente    of   bath  ( 
Egyptian  ornamentation,      ^fiany  rich  artidi*] 
and  furniture  were  made  far  Charlero»»giie, 
comed   By^tintine  artiata  to  hia  towns  on  tbi  i 
Hence  it  is  that  we  find  many  traces  of  thk  f 
wrt  at  towns  like  Strasbourg,    Mayence,  Oolfl 
Ai3i;-la*Chapdle,  at  which  latter  place  therm 
relics  of  this  mighty  sovereign* 

Near  the  Fompeian  reproduction  you  will  flu^J 
legged  or  eurul^  chair,  which  ia  a  copy  of  a  ( " 
have  belonged  to  King   Dagobort  of  Fnoci 
original  is  now  in  Uie  Bihliotheque  Kstiunsli^J 
the  permission  of  the  late  Emperor  Napole^l 
duction  now  exhibited  was  made.     Dagobstti 
the  seventh  century.     There  ia  a  complfito  i 
this  chair  by  Monsieur  Lenormant,  in  a  "* 
entitled  **  Melanges  d'Arch^ologie,*^  who  shfjwti 
chair  is  one  of  two  made,  under  aptf 
for  Clotiiire   II.,   the   father  of  l>«i 
that  about  the  commt^noement  of  tb«3  ar^i^uv 
there  lived  a  deTet  mfltal-workflr  and        ^ 
before  he  wne   canonised  and  becamo  SL «. 
known  as  Eligius,    In  the  course  of  his 
to  Pari  a,  and  through  the  King's  Chamb 
himself  to  the  notice  of  King  Clotaire-    '^ 
to  have  a  fine  throne  of  State,  and  pJe 
counts  of  St.  Eloi'a  ability,  ho  commanded  I 
take  the  making  of  a  gold  ohair  mliud| 
stones.    A  largo  supply  of  gold  wai  given  1 
the  purpose,  and  the  chair  waa  comraeiiC«i 
Eloi  found  it  necessary  to  mist  an  alloy  with  I 
and  so  obt»in  a  material  more  ooaveuioat  ti  * 
pure  and  soft  gold.    The  eonsequenoe  wialM| 
of  gold  was  more  than  sufhd^it  for  one  T  ' 
ingly^  when  his  first  commission  wai  aXXi 
a  second  chair,  in  order  to  nie  up  tha  wholK 
supplied   to   him.     At   ^  appointed  titn*  h#1 
jewelled  chaii-  to  the  King,  who  was 
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St 


L  inn  »t  tii0  Bight  of  ao  ma^lflceot 

irtia^d  bow  bo  had  nuido  it^  aod 

u>i  viuich  ibe  King  had  givon  to  him 

IbKii  ffoffioieot  for  the  purpoHe^  adding^ 

Hoi  to  «a«i«  whtit  remtmed  of  the  gold  I  iiB«d 

UUii  #et!^tid  chjiii-/'  which  he  thon  unQOverod 

^    ^^ed   to  th«  King*     The  ohoii  wiiA  of  brotixe^ 

jiU  with  tho  ovofj^tia  Cif  gold.    Now,  thU  second 

ihal  which  at  pnmifc  dnttn  in  tho  Bibliotbeque 

is  !'  -        ^"  -n=  Tiled  by  Dagobert  when  he 

I'  France.     L^ter  oq  it  was 

in  --,      . ,.,. .  uf  St  Denis,  near  Piiritt,  and 

^itb  eentuiy  the  Abb6  Sager^  who  wua  re- 
_  ka  bifl  d&cot^tive  worlta  in  th?  Abbey  of  8t, 
Teitott>d  c^rt^n  |>ortlaii9  of  the  choir,  tho  h^ck 

portions  of  it.    The  incident  of  St.  Eloi's 

uAfl  of  tJb»  stook  of  gold  confided  io  him  may 
iBblf  be  of  intoreit  to  workmen,  of  the  present  time. 
~      '  in  the  historf  of  f nraituf  ^  the  chair  of  D agohert 
ly  of  tnneh  T&[ut.\ 
hjr«ux.   tftoeatiy*    of   which  you  m&y    aw    a 
skmM   photogTiiphtc    oopy  m  the  South 
HaMOiii,  hiu  nii^ny  exftmplett  worked  into 
ttrlklM  of  fumitufo  ttsed  at  tho  tlma  of 
^  ftll  of  which  are  imtorostmg  recordii 
I A  pfiltBitii  of  AQteoedent  f ami  tore.   V^ry 
iw9  chftita,  iahlei,  mad  couches  were  mudtj 
ith  oentmy  for  the  ia&  of  nch  nobl^,  and 
mentioii  ei  tah]<^  which  was  probably  made 
Xl  w«fl  bra%'hi  by  Don  P«dro,  of  Caatilef  to 
id  tb^re  pr«font«d  to  Edward  the  BUck 
ao  grwl  sploadonr  waa  this  tabl^  that 
•ftiig  its  gloriflfl  in  a  poem  in  which  it  ia 
19  bofng  of  gold  oraACDonte^  with  precmus 
'  poark  from  iho  East.    In  the  centre  was  a 
•n  IftnUuuit  that  it  tamod  the  ntght  into  day. 
■»  SMfinifio^Gt  m  tahlo  as  this  whs  not  quita 
ftf<H«iiie«lo  bo9l9  on  furnituru  wUl  show 
HlO  oagtQgl  to  product  in  th^  ri<:htiiit  mann&r 
jtist  M  much  as 


Bite  Car  ■p^dil  pmomi^eek 
'  fka  ftihiiia  Ibr  pilraiia  of 


of 


to  d^ro^  Hieir  talents 
beaatifnl  iidaid  cabinets  and 


|ch«  infliience  of  tho  Ituiian  renfiu^fttira  of  art  had 
ghuul,  wo  possessed  a  laknt  fur  ni&king  han[i- 
iiisO)  ftlthotigh  it  could  not  compete  with  the 
lly  work  of  too  French  and  Spanish  nationa. 
BtlttiVj  similar  lit  idea  to  the  Koman  fumi* 
I  in  «PA.  Above  the  seats  in  big  housM,  waa 
I  of  oanopj  which  was  oomneotod  with 
by  a  lugh  back.  These  «eats  and 
)  profusely  enriuhod  with  onrTlogs,  aa 
'^l^y  know  by  the  ^lahorute  atalU  and  teats 
And  in  our  aaLhotiriUi-  Tbi^  kind  of  pro- 
uiod  io  largo  dinin^-halla,  and  was 
tm),  lhre«,  foitr,  and  mora  per* 
oui  be  no  doubt,  came  tho  settlen, 
^ which  are  ejttant,  and  are  frequently  fetind 
I  «iui  inns, 

I  of  ihii  M^sdifpval  Hf^  consisted  of  rdcnov* 
I  pSafied  upon  foliling  ircsscla,  very  different  to 
,  t^iUii  t)(  the  present  tim^.  And  in  the  fold- 
I  aod  FnotQ^ahle  top  we  can  recogniiso  a  iiko- 
[the  tJiiirtus  Qtvak  and  Eoman  tables  to  which  I 
Of  Gothic  JumltEire  we  hare  here  one 
I  eNhb  Oermany. 
Ihs  €ftssnth  oantury^  Ventftian  and  Italian 
■m  saoitaiitly  engaged  in  deaigning  and 
\  tich  ftuBttnte.  Of  this  class  wo  have  a  few 
■a  oarMd  Ymu^tamxx  and  Ita^iati  eburi. 
( mtaw^  dAlf  dioofAtad  with  carving ;  all  of 
^  abost  liBQ.  It  wiA  not  easy  %q  bring  here 
I  ftf  th*  cwbenums  oo^tirs  nsed  by  It^^lian 
'svAf  tlkib  poneMfona;  I  would,  there- 
fefalion  ikfloi  as  sp«el^  examples  of  Ihu 
r  IhJIjul  fiiftltaf«^  tad  refer  jou  to  ^ulh 


Kensiiigt(mi  where  there  are  specimens  of  ma 
CDfTerStOr  emtons^  painted,  carred,  and  gUt.  Th«re  can  \ 
no  question  that  artistic  work  in  all  iL^  branches  was 
betti^  known  and  more  generally  encouraged  in  Italy  than 
elaewhm^.  Foraign  countries^  parti ^^nlarly  Italy ^  cer- 
tainly seem  to  havo  enjoyed  an  insiinttive  apprecia- 
tion of  work  which  waa  artistic  and  decorative,  and  it  ia 
not  surprising  to  find  that  distingaiBhcd  Italian  and 
Flemish  artists  were  tempted  to  Englnnd  to  exocute  com* 
missions  for  the  Sovereign  and  the  rich  clcie»es.  Henr^ 
VII.  employed  TorregiRno^  im  Italian  docorati^re  artis^" 
to  make  magniflceDt  furniture^  and  the  faahion  once  aoVl 
imitations  followed  as  aptiedily  as  circumstances  per- 
mitted. Torr^giano  establkhed  a  kind  of  aUlm\  and 
train^  student  and  workmen,  who  becamo,  more  or  lo 
known  as  pro^cient  carversH,  metal  worketn,  and  so  forth«S 
But  this  enoourftgernent  of  foreign  art  waa  not  aufEcient 
to  supersede  hocQely  arL  At  Holy  rood  there  aro  awk- 
wardf  but  picturesque  cliairsi  which  were  made  for  tbi^ 
poJai^e;  these  aontraat  curii>u«ily  with  the  luxurioos  fold- 
ing^arm  chairs  which  abounded  In  the  palaces  of  Ihtr 
Italian  nobles,  and  of  which  spocimens  are  ex.hibite<lg 
From  FlaDdcrsj  England  import^  artiatic  fiimitnro  img 
invited  artists.  A  fine  cabinet,  aaM  to  be  tho  work  of 
Holbein,  is  oxbibited  in  the  South  Kenaington  Miiflonu]|,| 
and  is  well  worthy  of  study,  both  far  its  characterifiti<^ 
and  pictureaqne  style  of  design  and  for  ita  cnxeful  work- 
manshijp. 

Tho  Great  Bed  of  Ware,  which  was  made  in  Queen 
EHxabeth's  reign^  m  a  remarkable  pieoe  of  old  English 
wood-carr0d  fumtture.  At  light  anglea  to  th'j  head  of 
it  a  cmionsly^carved  back  rises,  and  abov^  it  is  a  ht^vy 
canopy,  supported  at  one  end  hy  tha  back  and  at  ihi$ 
other  by  two  massive  pillars  which  rsst  on  a  four-oolumri 
pedestal ;  the  surfaces  of  almost  all  these  parts  ore  en> 
riohed  with  carving. 

In  Spiun  muoh  fine  and  characteristic  work  was  pro* 
duced,  and  wood-carrcrs,  who,  however^  paid  more  at* 
ttintLOU  to  i]<cclc:ri3iListical  fumiture  than  to  domostiu 
furniture,  became  c<olebratcd  ;  such  m^jn,  fur  iostanue,  as 
Berrugu^te,  Alonso  Cuuo,  and  others.  As  an  exumplo 
of  the  sixteenth *century  rough  inlaid  Snaniah  fiLrni* 
ture^  a  small  cabinet  is  exhibited*  Not  ftir  from  it  is 
another  Spanish  cabinet,  with  pierced  iron-work  orna- 
ments on  the  outside.  Inside,  the  work  oonaUts  of 
raised  omamenta  of  ivory,  j:»unellod  in  the  Moresque  sty le^ 
oolonred  and  gilt  after  th&  manner knownas  **  Varguefio,** 
from  the  village  of  Yarga,  ia  the  province  of  Toledo*  | 
The  Arabic  table,  which  s^nds  near  this  Spaniah  cabinetv 
it  not  entirely  a  genuine  work ;  it  ts  mme  up  of  6rag* 
ments^  which  were  probably  used  fur  wall  panelling  ;  the 
legs  and  framework  are  modeiTi  French.  As  authentic 
apecimena  of  14th  century  inlaid  work^  theto  paneli  j 
claim  attention »  The  ingenuity  of  the  Moorish  and 
Mohammedan  artists  in  making  intricate  and  effootivv 
geomotne  patterns  is  well-known. 

The  Italian  carved  woofl  mirror-frame  of  the  IGth^ 
century,  which  you  will  find  in  the  collection  here«  14  a 
remarkable  speeimi^n.  The  excellent  style  of  the  ottia'^ 
ment,  and  the  effsjcUve  manner  in  which  it  la  distributBd 
and  baJ&ncod,  cannot  ^il  to  strike  you*  Hor^orer.  the 
workmanship  displays  a  freedom  which  stf^ngly  con- 
ti^sta  with  the  mechanical  appearauoo  of  the  wood 
carving  of  the  present  time. 

About  the  IGth  century  the  changes  ia  Ihe  nn  i>f 
furniture  beeamu  more  a|>parent ;  the  artidii  lew  vm 
were  more  niunercua,  and  the  rooms  in  the  houa^  wflre 
amaller  and  more  or  Icis  appropriated  for  fixed  par- 
poses,  as  is  now  the  custom. 

In  France  during  the  succeeding  century  the  tasto  for 
artistic  articles  in  furniture  was  strongly  developed,  and 
fumiture  artistSf  whose  names  still  live,  were  numerous 
in  the  reigns  of  Louis  XIII.  and  Louis  XtY,  One  of  the 
fori^most  is  Andre  Boulct  who  made  works  of  inlaid 
tortoise^ sbeO  and  hraaa,  and  his  cabineta  are  much  priced. 
Specimens  of  ihemj  lent  by  Sir  Eichard  WalJac^^,  can  be 
bQGu  at  the  Bothnal-green  Museum  aa  well  as  at  tho 
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Scmtli  fffenmngtoa  Miifeum.     Oii©  oxAmpl^  of  hi*  work^ 
•  ct/ffVr  pt  box,  ig  hare  exhibited* 

Bui  the  man  who,  more  than  othora^  did  moBt  to  do- 
;«dra  art  m  France  ia  certainly  the  Minister  of  Louis 
XTy,,  Colbert.  To  him  h  due  the  oHtabliBhment  of  all 
kindt  of  coatrefl  whence  baued  flno  art  works.  He  hired 
art  workmen  firom  Venice,  and  gave  them  the  meanB  of 
forming  atditn.  The  mfluenee  of  thoir  skOl  aoon  spread, 
uid  a  Bchool  of  docomtore,  anch  m  Gouthi^re,  and 
Ec?iiiener,  and  Martiii  aroae.  All  thoaa  arti*»tfl  were 
PPt^  foTthtrraMll  in  certftiji  divisions  of  art  applied  to 
fiiniitiipe»  aueh  aa  doUc^tely-cftrved  metal  mouldinga^ 
ialvd  work,  and  painted  rarnished  work. 
^  Ton  are  all  well  acquainted  with  tho  aam©  of  Onn- 
liBg  Gn>bon6,  the  wood-carrer,  Aboot  tho  end  of  the 
17lh  /md  commencement  of  the  18th  centurieaj  he  pro- 
dncsed  many  eie^llent  and  fre^lj- carved  wood  worka 
oaec]  for  household  purpoaea. 

la  England^  m  the  eighteenth  centary^  painted  fumi  - 
tore  came  into  vogue,  and  artists  like  Cipri^mi  and 
AngeHca  Kaiiffman  pauited  tablea,  eahineta,  chests  of 
dm  WOTS,  and  ancb  like,  examplea  of  which  are  lent  for 
oahibition  hy  Meeara.  Wright  and  Mansfield.  Contem- 
ponij  with  this  kind  of  work  were  light  and  doxteroualy- 
wrrod  mahogany  ch^ra  and  tablel.  Those  were  made, 
to  n  krgo  eit^iOt  by  a  furniture  maker,  named  Chip- 
p»da]d ;  he  acema  to  haTe  receiv^  much  inspiration 
ft«n  ChiDoao  art.  Almost  aH  his  furniture  has  some 
tiBCV  of  Oriental  art,  especially  in  the  pierced  work  with 
whwh  be  uaed  to  decorate  the  legs  of  his  tabka  and  chaira. 
With  tho  roviTal  of  taste  for  elegant  and  quaint  farni- 
toTCt  the  works  of  Chippendale  aro  much  aougbt  after 
at  the  pneeent  time,  and  of  hia  work  we  have  one  or  two 
qneimens,  idgo  contributed  hy  Messrs.  Wright  and 
ManafitM.  Sheraton  was  another  English  fumituro 
naker  of  note^  of  later  date  than  Chippendale. 
^tedmena  of  his  work,  and  of  carving  done  by  Adatn^  | 
aigahown.  Adam  rei'ived  at  tho  commencement  of  the  1 
fment  century  the  taste  for  classical  forms. 

Th»  Univereal  Exhibitions  of  1851,  1862,  and  1967  ' 
liattt  done  much  good  to  elevate  the  taste  of  people  ! 
g^sncraUy,  For  all  these  special  occasions  artistic ' 
WOTtmen  have  striven  to  produce  some  works  of  high  ' 
«Mraci«r.  Soma  of  the  more  important  of  these  pro- 
|g|^P°»  *i**©  now  a  home  in  the  South  Kensington 
MwetnJi,  And  I  must  apologise  for  again  repeating 
Uiat  thosp  interested  in  thjs  aubject  will  find  advantage 
m  gomg  there.  They  will  then  be  able  to  study  the 
b&ndaome  sideboard  made  by  Barbetti,  of  Sienna,  for 
Ihe  first  Universal  Exhibition,  namely,  that  held  in  18r51, 
»nd  thx;  wonderfully  carved  and  inlaid  eahijiflt  made  by 
Fonrdmoia  for  the  Inst  French  UniTersal  Exhibition, 
held  m  Paris  In  1867.  Without  speeiaUy  mentioning 
^  recent  Vienna  Exhibition  of  1873*  you  probably 
mmm  that  since  ISfJ?  there  has  been  a  series  of  Inter- 
uaticmal  Exhibitions  at  South  Kensington.  They  came 
to  a  jeodosieii  in  1874.  One  of  tho  features  of  them 
WM  Ihe  Jlotment  of  a  space,  in  the  gaUeries  devoted  to 
fine  Brtj  fo?  the  diaplay  of  works  of  miftodlaneoas  art. 
Ttan  broad  cate|;ory  included  cverythiag  whioh  had  a 
dntmct  oonnection  with  decorative  art.  Hence  much 
of  the  space  was  occupied  by  furniture.  Some  of  the 
mecimetu  of  the  furniture  then  shewn  is  lent  for  ex- 
MMtion  here,  and  specimens  Hke  Meaars,  CoUinson 
and  Lock's  black  and  red  painted  buffet  cabinet, 
lb«n*  QiUow's,  Mosara.  Cor's,  Messrs-  Walker's,  and 
IBwwt.  GregOfy*s  oriiamj>ntal  furniture  sufficiently 
«t«aiplify  the  ^ste  and  skill  which  moderii  furniture- 
uaken  And  it  expedient  to  doFote  to  making  articles  for 
goraral  domestiD  use.  These  works  hear,  indeed,  a  strong 
eantrast  with  the  comparatively  fragile  work  of  Chippen^ 
da3&.  with  the  heavy  and  richly  carved  Italian  Renais- 
msK^  chaira  and  cahinete,  with  the  extinct,  but  weU- 
awlhenticatod  Roman  and  Grecian  furniture.  And  yet 
lije  Q  remarkable  fact  that,  while  so  great  a  vaxiety  of 
Mm  ^d  proportion  and  decoration  exists  whon  thtvs,? 

-^  m  mmkm  are  considered  side  by  sde,  the  chaif  of 


tho  pieaent  time  retains  all  the  essential  fnlbiait 
only  of  the  chair  of  the  Qreeks  but  i^  d  thill  of  4 
Egyptians. 

Examples  of  chairs,  tables,  &c.|  mad^  in  tbii  i 
of  SpitalOeldi,  will  have  an  eapcfdal  inteveil  oib  ^ 
seo  t  occasion.    From  Spttalflalili  oomia  ramch  of  tka 
fumi  to  re  mannfacttsred^  aadnaed  iifiiQiily  m  Lonltft 
also  Lhroughent  En  gland «     It  haa  bMa  i 
f^xhibitions  like  the  present  might  b« 
presentative  of  the  manufaetnres  of  the 
present  coUecUtm  should  perhaps  be  ragaidiil 
augural  of  a  aeries  of  displays  where  amclQi  dP' 
production  should  predominate.    To  the  mina&da 
and  students  of  the  K&hoc!  of  Arts  such  exMbitioiu  i 
uodoubtedly  be  useful 

At  the  commencement  of  my  pape?  I  iskeJ  Isw 
point  out  the  difficulty  which  I  think  exists  of  ( 
juatice  in  a  brief  time  to  so  large  a  subject  as  fttiai 
and  I  trust  that  you  will  quite  agree  wi^  m#  tliill 
not  overrate  thut  diMcuUy.  Considered  &ixa  lii 
aspeoter  the  subject  would  supply  matter  fori 
lectures,  and  I  must  plead  my  inahUity  to  aU^J 
cope  with  it  other  than  in  the  most  sup^fickl 
general  manner.  I  am  well  aware  that  I  have  n^  | 
upon  the  technical  and  mechanical  sidej  of  th«  i^ 
These  are  qucationi  which  involve  a  wide  utm 
ance  with  tho  methods  of  manipuUting  all  kmid 
material,  such  as  woods,  metals,  rosrbk*.  flii 
atones,  satins,  silks,  and  embroidered  static,  all  till  ^ 
are  suitable  for  use  in  the  prodaction  of  fnmitaxi^  ' 
there  are  questions  relating  to  atyles  of  art,  «U 
should  bo  Egyptian,  Classical,  Bycantia«,  Mtdl 
Kenaissance,  Rococo,  or  adaptions  of  Orfeatal  i 
Hence  it  will  be  seen  how  extensive  must  be  tbo  C 
mation  and  acqairements  of  anyone  who  prufisi 
be  weD  acquainted  with  the  subject  of  fundtura 
must,  therefore,  ask  you  to  regard  the  notes  1 1 
had  the  honour  of  reading  to  yon  as  a  inei 
sketch  of  a  few  points  in  the  history  of 
making,  and  if  they  become  the  mioaiia  of  i 
interest  to  the  display  of  tiie  objects  airanged  innil 
room,  I  shall  feel  more  than  rewarded  for  ths  hitM 
tusk  which,  at  the  invitation  of  the  Chairmftaaf' 
School  of  Art,  I  ventured  to  attempt. 


INSTITUTION  OF  NAVAL  AHCIHTSCrti. 

The  annual  session  of  this  institution 
Thnraday,  Friday,  and  Satuidoy  last,  at  tbe 
Society  of  Arts.    The  following  were  tho  papat! 

Thiiraday, — Morning  meeting: —  l.  Mr.  Ji" 
RuBSoUf  FJi.S.,  *^  Imperial  Legislation  as  it. 
CdnslmctJonandtheEngltBh  Merchant  Naty*** 
W.  W.  llundell,  '*  The  Load*dranght  of  8i 
Mr.  C.  Davidson,  P.R.S.,**  Freeboard."    4, 
Merrifield,    F.R,S.,  "  The  Telegraph  Ship 
Evening  Meeting:—!,  Mr.  W.  W.  Rund(»U, '* A 
of  Obtaining  the  OuUinee  of  Bea  Wave*  in  DeiJ^  ^^ 

2.  Mr,  W.  Fronde,  F.R.S./*  The  Omphie  '  ^ 
of  the  Equation  of  a  Ship's  Boiling,  incluiUn^ 
of  Resistance/*     3.  Mr.  B.  Tower.  *'  A  M^thoiel 
ing  Motive  Power  from  Wave  Motion.'*     1. 
McFarlane  Gray,  ^*  Notes  on  Polar  XKa^graiQl 
&c.^'     5.  Mr.  E.  Sennett, '*  Compound 

Friday.— Moniinjp    Meeting :^ — I.     Mr.    J< 
Russell,  F.E.S.,  ''  The  Dutiee,  Qaalitlea,  and  ^ 
of   the  Modern    Man-of-War/'      2.    Ifr  Ki 
Bamaby,  *'  Iron  and  Steel  for  Sbiphuildinif  Fi 

3.  Mr.  John  SVoott  RiiascU,  F.B.S,,  "Th?  i^^ 
New  Naval  Guns  and  Gim  Corriafei."     !•  **' 
Sedgwick  Woolley,   "Torpedo  Steam  Lsanch^ 
Right  Hon.  Visoount  Bury^  "  A  Now  BinnMJ* 
tor."     6.  Mr.  W.  Fleming,  *'  Tho  Big  of  ™" 
Mr.  W.  Forbes,  "  The  Rig  of  Shipa.'*     B' 
ing:— L  Mr.  W,  M*  Fenmiig, **Tha 

,  which  should  exist  hetwMa  Ship-biuldfliit 
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lo^urerfl."     2.    Mf,   B*   Cli&rlea  Stephenson ^ 
nam  nnA  Ij3«uran««/'     3.    Hr.  J.   Wt^hdca 
^  **  ThB  Stmina  and  Strangtlw  of  Shir>a/' 
9^mr^p^"iloming  Meeting:— L  Mr  E.  J.  Ro^, 
Smmmr  Blatmahip/'       2.    Mr.  R  G.  Coxheod, 
inaHti  Gear  for  Waterttghl  doora.'*    3i    Mr*  G^ 
"  ^PpftiKtOj  for  Qldamng  Bilge  Pumps/*     4. 
fUqihQ,  *' A  New  Cantrii-board  TdohC     6. 
i  JftOKSdn*  ^*A  Now  his&  for  tbe  Fgrm  of 
Ji.  Mr.  A.  B.   Cmikihauk,  **Sifflt]r  Cleats; ' 
.    F,  Sammeratiii^  **  An  Improved  Water  Gaiige 
iar  M  Aline  BQileri/' 


TUSSAH  8ILK-W0Raf. 


importent  and  m^t  widely -diatrili  a  ted  of 

Ititk-prodacen  of  India  ii  th^  tuAsah,   This  msect 

1  id  im  tJub-HimmlAy&n  tractA,  tdmosl  throughout 

KtoF  the  raJig$ ;  thro^igh  the  hilln,  from  A>i!}iiin  to 

■QtLff ;  iaibd  SoooderbutiA;  orery  where  in  the  great 

%9imi&ad  fbnsai  InbAbitcHl  hv  the  aontFtl,  the  kol, 

i  W'ti.<\,  rmd.  th©  gomd  i  in  the  Western  ghiita  ;  and  in 

h^  Madras  PfBaidonoy.     la  Upper  Assam 

lb  th«  tui^ah  is  fiinnd,  but  not  utilis^  u  a 

i»r  .J  J  >j!f.     la  tb^  former  provinco  ifc  la  knowa  &m 

»kat]irin.    In  the  Fuaji^b,  the  oocooaA,  from  thoir 

ikiughndM,  are  cut  into  strips,  ft  ad  nsed  to  bind 

fkt  (ff  mAtcb-Iocks.      In  Bombay  and  Miidras, 

^laund,  Ihe  tuflsah  does  aot  ^a^itn.  to  b«  nliiiafKL, 

i  tl}Q  jouglea  of  G^aajam. 

itlett  account  of  the  method  of  reai-mg  the  worms 

,  Vj  Ciptnin  Brooke,  Deputy* Co mmta^ioner  of 

In   UiiA  Jocality^  h«  states,  the    nucleui  of 

able   trade  now  {?xistfi,  aad  oaly  awaits 

I  ^oiulu^  o(  high  prices.      The  primary  quf^stton, 

i^r  thi^  product  is  or  may  become  of  such  value  aa 

'iDti  &  Utigv  demand,  u  one  Ihat  more  aenrly  coa^ 

>  tdeo  tb«ii  Indiaii  adminifltratioaft;  a  till,  ao  eon- 

rj  the  Deptily^CommisaLoner  of  the  Tulne  aad 

A  tkB  fikbrio  thai  ean  be  woven  from  well-raeled 

.*  V,-*  *^*ir»t»irM  to  nrge  strongly  upon  theGoTem- 

je  of  introdncinif  it  to  the  markets  of 

.      iiontha  of  Mia,y  and  June,  wood-cnttflra 

&■  ^utota  ^ad  the  wHd  cocoons  oa  the  Ifflivee  of  the 

I  Mqroi  ui^  dh^mrm  treea,    The«e  they  collect  aad  eell 

'  iiMCnv  al  tho  rmte  of  fear  cowries  for  a  a  mall,  aad 

fcor  t«iL  ee^wTtda  for  each  large  cocoon.    Tho  email 

n*-.*io    'iw&y^  yield  male  motha,   the    largt^r 

,   howeirerf  ia  not  without  oxoeptiorif 

raHy  holdja  gtyod.     When  the  moths 

I  th^it  w^y  through  the  cocoons,  the  males  and 

I  iff)  placed  to^thor^  and  allowed  to  remain  so  for 

~'  ten  hoon^    Tbey  are  then  aoparftted,  aad  the 

tltt9ftNiiiile  broken  oC    Aeceptiiig  thia  pfooeas 

I  ih«  is  aot  to  leaye  the  pWe,  she  be^aa  at 

111  her  oTi^  the  Larger  and  hoalbhier  inaects 

I  to  lay  for  aboat  tweLve  honra.    Thcj  eggs  are 

~  k  pieoe^of  dothi  which  are  earefully  opened 

r  IB  tiu  eoemGg  week.    The  reurora  hmro 

inmdiS  from  one  or  two  learea  of  the  tfn^Hjo^ 

I  ipfneatly  clioceii  for  their  toughness.    Ia 

mokifilii,  as  coon  aa  the  wornu  begin  to 

i  BJkppts^  aaualty  on  tho  ninth  day,  from 

I  mtn  pbiOid^  aad  the  tendoo4eaf  aacka  are 

[  to  tmdf^a  treee,  upoa  tho  leaves  of  which 

bi^gifi  al  oace  to  feed.    In  a  fow  day  a  they 

d  to  ih|r' treea,  and  are  changed  t&bout  accord- 

rn^oi^  £r«8h  food.     During  the  feeding  time 

■I  oift  ia  noeawary  to  preserve  the  worma 

f  d«|roy«d  by  birds  and  «ats. 

f  of  Ihfl  worms  h  attended  by  many  cere- 

1110^  which  begin  when  the  iaaeot  leuvos 

I  at9  not  disooatinned  uatil  the  coooens  iire 

tftksa  to  the  rearer's  houae.     DuriU]^  the 

the   DhSamnra — the  principal 

Urea  of  t^o  strktost  abstiaeace. 


Kane  of  the  female  aex  are  allowed  within  a  €0aaiiinLblQ«| 
diatanco  of  the  treos^  upon  which  the  worms  are  feediag  ^ 
and  if  by  chance  a  woman  or  impnre  man  paaaea  t^^ 
feeding  grounda,  the  treea  aad  worms  are  aprinkled^  in 
the  name  of  the  god  Tognt^  with  water  takan,  if 
procurable,  from  a  running  atream,  and  in  whi(.h 
Inlst  leaves  have  bt^en  ateeped.  During  the  saa.a 
period  the  Dh^emurii  carefully  abatain  &om  flsih^  fisbf 
or  haldi  aa  |  their  food,  nor  do  they  cat  their  hair  or 
flhave^  and  carefoUy  deny  theDaselT*6s  all  ablution. 
When  the  cocoons  are  all  formed,  they  are  collectod  into  ft 
heap,  and  a  goat,  pig,  or  fowl  is  eacriSct^d  to  Togni,  the 
blood  ia  apriuklia  over  the  coooon?,  and  thoy  are 
after  thii  Uken  botne.  On  the  third  day  folio wiag^ 
the  Dheemuxs  s^have  and  resume  tboir  normal  condition. 
When  the  crop  ia  gathered,  the  members  of  the  weaTiag 
ciate  visit  the  villages  and  buy  the  cocooni  from  thft 
roarers.  They  are  then,  aa  soon  aa  practicable,  boiled  in  % 
lye  made  from  the  ashes  of  fungi  stalks,  a  plant  grown  for 
tbe  oil  ^xpressai  &om  its  seed.  Thia  process  f^ffectually 
kills  the  chfTsaJia,  at  the  a^me  time  diaa  jiving  the 
mucilage  of  the  cocoon.  The  cocoons  are  then  stored 
for  use. 

The  method  of  rooliug  is  primltiva  ia  the  oxtremUt 
and  to  its  imperfections  may  be  attributed  the  scant 
atteatioa  thia  voJunble  and  very  bi^autiful  silk  hai 
hitherto  received.  The  daacxiption  given  of  the  prooeM 
ia  aa  follows: — The  apinncr,  always  a  woman,  sita  oa 
the  ground ;  on  her  left  is  an  earthen  vediiel^  "with  a 
thick  iah  rinii  atjout  six  inches  in  diameter  and  three 
deep.  The  saucer  la  three  parts  lilled  with  a  mL^ture  of 
potash  and  aah^,  patted  down  to  a  level  surfacst  and 
kept  damp  with  wator.  Upon  thia  tbe  cocoona  to 
spun  are  placed^  the  outer  portion,  of  inferior  as 
aearly  naeleas  silk,  having  bf^n  Qr^ft  removed.  Tho 
thread  ia  ordinary  use  among  the  woavers  ia  apim  from 
aeven  cocooaa  *,  theae  are  aU  placed  at  the  same  time  in 
an  earthem  saucer,  a  fllament  is  then  taken  ap  from 
each  cocoon^  and  thau  are  brought  together  and  rolled 
between  the  hand  and  left  thigh  of  the  Bpinner^  whit^ 
are  kept  damp  by  aa  acid  solution  of  tamarind  and 
water.  Uere  the  first  imperfection  croeps  in,  tha 
apinnenB  not  being  careful  ta  prevc^nt  an  unequal 
number  of  fibres  coming  o^the  same  ktjmel,  and  the  reault 
ia  an  uneven  spinning,  which  greatly  detracts  &om 
the  baauty  of  the  ailk.  In  the  right  band  ii  the  natwaf 
a  amall  roughly  n}£tiIo  triangle  of  wood,  with  a  thin 
handle  passing  from  tho  apex  through  the  hypothenuse. 
The  silk  pasaing  from  the  left  thigh  of  the  spinner  ia . 
wound  round  the  arrow  head  of  the  n^tiva.  When  mi 
thousand  eocoona  are  reeled  oflP,  tho  gilk,  now  known  i 
tusaabf  ia  sltpped  off  the  point  of  the  tiaiwaikiiA  placed  on 
the  pat'H.  This  is  simply  a  rod  with  two  cross  pleoas 
of  wood,  the  oxtremittea  of  the  cross  pieces  and  the 
upright  being  connected  by  ataya  of  soft  wood.  \\'liea 
on  the  naiwA,  the  ailk  is  in  a  atate  of  t^naion,  but  ia 
the  parti  it  la  relaxed  ond  easily  wgund  off.  When  on 
the  par(i^  the  silk  ia  known  as  oft*  From  the  partt  tho 
art  is  pasaed  by  a  pm^ara^  or  hollow  stick  about  2|  inchei 
long,  the  objocl  of  which  ia  to  prevent  the  silk  bein^ 
injured  by  the  hand,  on  to  the  jatir  to  prepare  it  for  tho 
loom ;  the  process  now  differs  in  no  way  from  onMn^iT 
weaying.  In  the  mixed  fabrica  of  cotton  and  tusiaL 
manufaotara  ia  the  district,  the  silk  always  forms 
the  puriat  i.«,,  waxp  of  the  piece,  the  innarif  woof  01 
broadth,  being  cotton.  Tbe  warp  and  woof  are  al&O 
known  aa  tana  and  b&n0.  Whoa  in.  the  loom,  tbe  silk 
again  changes  its  name  from  art  to  Piar. 

The  method  of  reelings  though  extremely  simple,  ifl 
iU-oalculatol  to  bring  out  the  Intent  gloss  and  boautpr  of 
the  fibre.  The  natural  colour  of  the  silk  ia  a  hght 
brown^  and  often,  notwithstanding  its  imperfect  tr^it- 
ment,  it  exhibits  a  richneaa  and  depth  of  coloar  quito 
its  own.  The  outer  eoveriag  of  the  cocooa,  con- 
Slating  of  infarior  silk,  temovea  by  the  weavers,  bofoio 
spinning  of  the  true  tassah,  is  not  ,loat|  but  aold  to 
leather  claaaof  weavers.    The  silk  bracelets  aad  otmleti 
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wota  hf  qU  claMes  mnoag  tk&  Hindooa  in  the  montJb  of 
3a wan  r  at  the  fea^  of  rc^AVjr  hundun^  &re  made  from  tbi« 
refuae.  Its  -ralue,  h«>weTer,  i»  very  amidl,  bein^  ioM 
£ir  one  mpoQ  per  eeer*  It  u  mentioned  ab  an  internet* 
iag  fkct  thill  tho  p<rfDi-at^d  cocoons  of  the  tassah  that  ii^ 
tJit!  coeoonej  froni  which  the  motha  havij  escaped — ^arc 
quite  capahle  of  heiiiff  reeled  off,  and  a  large  Idbs  of  exlk 
it  thtw  obviated.  No  weavcir  reject*  a  coccxin  aimply 
because  the  moth  has  eat^n  its  way  through  it.  It 
fMsm^timeit*  though  mrely,  happens  that  the  perforated 
cocoon  will  reel  off  without  a  breaks  bat,  aa  a  rule^  the 
filament  haa  to  be  joined  several  tim^.  If  tho  junctlim 
ia  neadj  effected,  and  couflned  to  a  aingk  fibres  it  can 
bardly  be  dett'cteJ,  and  jud^ng  from  the  appearance  of 
reeled  dlk,  ita  value  would  not  be  ioriouklT  effected  even 
m  a  Baropean  market. 


THE  CULTrV^ATION    OF   OPIUM  XSD 
CINCHONA  IN   INDIA. 

A  ^reat  deal  of  valuable  m formation  on  the  prodncti 
cf  ludlA  ia  f^ntnined  In  a  r4}cent  report  on  the  progrtas 
and  eoaditiiHi  of  our  EaBtem  Empire.  Tho  imporbinre 
nf  opituA  Hi  aaotiree  of  revecue  hm  long  been  an  uckne w- 
ledgt:d  fact.  Cinchona  barlw,  on  the  other  hand,  have, 
until  aeompiiratively  recput  period,  been  only  an  experi- 
roent,  though  at  the  present  time  the  cuIti\-aIjou  r>f  theae 
tre^a  baa  got  iur  beyond  thii  atAge.  Ho  mncb  has  be€En 
8iid  by  different  writers  f}n  the  eultnre^  preparution,  and 
■value  of  opmm  that  it  wo  old  soem  as  if  nothing  more 
cuuld  be  said ;  nevertheleis,  thcr^  are  many  interesting 
facts  contained  in  thin  report  which  are  worth  a  wider 
diflbsiion  than  that  nauallj  nooorded  to  u  Government 
bine-book.  The  grona  reTsnue  npon  Bengal  opium  for 
thn  year  1872-73  amounted  to  £flj06&,T93,  The  number 
of  oiesta  sold  in  that  ^^ar  was  42,675*  Oovefnmcnt 
exercises  a  strict  fluperviaton  over  the  poppy  euldvatiun, 
so  ono  being  alio  wed  to  grow  the  plant  exoept  on  Govern- 
mtmi  iDConnt,  and  the  mannfacture  is  oonduQted  at  two 
B^uate  agencici,  Patna  for  Bahar,  and  Ghasepoor  for  the 
North  >Weit  Provinces  and  Oudh.  For  the  Bahar  agency 
330,liU'>  ac!r&«  are  under  poppy  onltivatien,  and  22d^iM 
for  Bimurea*  Thd  poppy  reqyirsB  a  high  state  of  cultiva- 
tion, the  Und  hae  to  bflapfoially  attended  to  and  carefully 
manured ;  nev»rthel«w,  of  bite  years  the  plnnts  have 
sufferf<d  from  blights  For  the  pnrpoae  of  observing  the 
oonditiona  of  this  blight,  Mr.  Bcott,  the  curator  of  the  Cal- 
cutta lietauic  Oar  den,  was  deputed.  Boon  after  its  oat- 
break,  to  proceed  to  the  localities  where  it  had  appeared, 
to  work  two  seed  gardens  of  his  own,  and  watch  the 
Might  through  uU  it;]  phasea,  and  he  haa  also  under  hia 
charge  several  small  experimental  gardens  at  the  sub> 
agencies.  ^noceBifal  trials  have  been  made  of  the  effect 
or  inter ehangOB  of  «6eda  between  ^e  ^ster  agencies  of 
Bahar  and  Bamu^;  but  tho  trials  of  Feraian  and  Malwa 
seeds  liave  resulted  in  failure. 

With  refirdto  Miilwa  opium,  which  is  free  grown,  and 
hae  conaeqai-ntly  a  heavy  duty  imposed  upon  it  to  bring 
it  on  au  equality  with  the  produoe  of  Bahar  and  BenareSj 
it  is  atatcd  that  the  quantity  exported  from  Bombay, 
which  ia  its  sole  legal  port  of  ex:port,  amounted  during 
the  official  year  1872-73  to  42,401  chesti. 

Turning  to  cinohona  we  find  a  good  deal  of  matter 
alreiidy  familiar  to  us ;  but  when  we  remember  that  it  is 
only  within  the  last  d^en  years  that  the  cinchona  plants 
have  been  known  at  all-in  India,  it  is  anrpriaingto  aee  the 
facta  of  their  numbers  and  distrihution  aa  here  racord^d, 
and  the  ikcAM  are  more  surpribing  when  we  consider  thst 
tihe  plants  had  never  before  been  In  a  state  of  cullivation. 
It  was  an  experiment  in  the  truest  sense  of  the  word  ; 
the  result,  howevex,  haa  been  highly  satisfactory ,  and  thf^ 
total  expenditnro  it  ia  stated  ^'hns  been  under  '£7D,<M}0/' 
In  the  Qovemment  piknlations  en  the  NeilgbeiTtea  alone 
tht'ro  are  at  the  present  time  acme  2,645,373  planta^ 
covering  an  area  of  3dQ  acr€t^  A  private  plantation  at 
Bahnadieft,  consulting  in  136(1,  when  it  wae  firat  formeil, 


of  31  acres,  wbs  SEttanded  in  136S  to  €OBen% install 
now  a  flue  crop  of  splendid  trees.  A  J*fge  cwyp^jf  §m 
bark  was  procored  frdm  them  lot t  year,  vMeh  wm  «bA' 
to  London,  and  realised  good  price*.  Two  othtf  |' 
tiona,  covering  together  some  1,000  ac 
as  boing  in  a  thrivmg  eondition,  besides  wfelk 
other  smaller  ones,  in  all  of  whidi  the  plu^ 
At  ^ierearu,  in  Ooorg,  there  is  a  amaU 
is  about  to  be  esctended,  and  on  the  Barl 
Mysore^  there  i»  another  plantation  contmniug 
trt'es.  At  the*  welUknown  plantatioua  at  Bung« 
itcrca  are  under  cinchona  cultivation.  Bark  fi 
plDutation  has  t»eeii  leen  in  the  Lowion  market,  i 
realised  prices  ranging  to  Is.  3d,  per  lb,  Ba ' 
varioua  plnntattona  the  eiuchonaa  have  alao  b« 
into  British  Btinnah,  and  plant*  rl  tit  nn  fiIm 
nbout  3,7UU  feet  above  the  ses ;  in  li 

300  and  400  plants  ore  now  f^iirly  ■ 
known   trees  are  said  to    •*co\ 
moimtains  which  overhang  W\tl 
sides  almost  to  the  peak  of  Doiaheuu.      i  n^ 
is  now  36  feet  high,  imd  1!»  jiicbei  round  thn  i 
amount  of  green  bark  EsuppU«Kl  t*j  the  nuioiiie  1 
factory  on  the  nlantntions  during  1B73  wax  SI, 77? 
from  which  Mr.  Broughton,the  qulnolugial,  mauafii 
a  febrifuge  alkaloid   tit  1§  rupe^  pL*r  o^nce,  whk 
supplied  to  the  medical  storoa,  Thousiinrisof  feviir  pttli 
are  thus  annually  cured.      In  Novem^    .    '  '" 
of  26jOO0  lbs,  of  Neilgherry  cinchona  1 
the  (Jovernmetit  took  place  in  the  Ls.i 
realised  £^,490,  the  average  price  aeout 
p@r  lb, ;  while  one  parcel  wna  sold  at  I 
price  of  fis.  fld,  per  lb.     If  this  average  U  w| , 
91,773   lbs*  used  in  the  manulac?tary  in  Ir 
pluce  ita  value  at  £  13,000,  This  makea  thu>  mi  i 
of  the  plantations  about  £I@*^0(fp  which  will 
future  years." 

lilr-  Wood,  who  it  will  be  remembered  ww 
to  the  poat  of  quinologist  in  I87li,  hai,  iti»  ttateii 
manufacture  a  cheap  form  of  the  alkaloid,  I  " ' 
*iippJj_of  alkali  from  the  ashes  of  the  AritttikiMti 
grows  ia  abundanae  on  the  8ikkiin   n: 
very  rich  in  potash.     The  groat  prr' 
said  to  be  tht>  discovery  of  **  the  chca^j' 
un  efficient  febrifuge  can  be  manufacttir 
aod  there  is  cverj^  roaaon  to  expect  thai 
may  be  announcea  from  Mr*  Wood's  Ubourik"' 
m&ctuUmi  Jt/umal. 


The  lurtHnr^  tonnage  of  the  ieverihl  citi«i, 
Unitwl   Still  "    i-  i-iTBu  by  lb©  r«|Kjrta  jn 
Wafihingum,  ils   lulkwa  :«-Kew   York,    ^  * 
deiphis,    3m/A2;    Boitou,  271, Ml:    Bi 
Fnujoi«»^  U4,0(i5;    Buffalo,  lm),Hlii;    ^ 
BnUimoTe,  121,187;  Oav. 
Chiwgo*  8rj,y71 ;  Waldn^ 
lakes  ift  758,838,  dUd  that  ^,  u.^  w...v,  ^  . ... 

The  fruit  iTBih  from  the  Azotqb  to 
fjuniitiues  to  be  steadily  prosecuted.  The  valae 
will  baetinMJderebly  augmsnted  in  a  few  y< 
number  of  pino'-AppleB  shipped  to  Eti|tana,M 
uf  tbiii  fmit  has  been  mucb  daveloped  dnkng 
or  rhree  years.     The  attention  off 
turaed  to  bananaaf  which  are  BOW  I 


1^ 


1 


Psckin^paperB  and  paste^boarda  n| 
fourth H  of  an  inch  in  thickness  ars  mia 
description  of  mota  (fpA^Nftfa)  cf  wkieh  1 
aquarij    German    miles   In    axtat,   at   Z 
Konig^btirgj  in  East  Prussia.    The  paper  i 
atroDg,  and  to  be  well  adapted  for  ftAmg,  for  1 

The  Jupuneac  tire  about  to  do  ma 
Lhe  petroleum  in  their  oountnr,  and  adfh'jEfltiun  i 
bj  Interpreters  have  beoi  making  a  t  r  \  ' '  '> 

the  Pennsylvinia  ofl  wells,    Thej  b  ^  * 

of  beiiera,  engines,  &c.f  for  i!nmg,ty  w  «^it.|r^  is  J 
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W  mDUSTREES  IN  SWITZERLAND. 

^     tha  repliaa  to  an  inanlzy  mado  lay  BafI 

f  ntpectiiig  t^  fbresli  and  timber  produQUom  of 

bI  e^oantritio,    appear  some  obi^rTattoiia  bj  Mr^ 

r  npcifl  the  wood^carring  of  the  B&mefie  Oberland. 

lladmtrf.  which  do«a  nat  dalo  further  back  than 

^  iBOV  Ikrmahcti  remunorattve  employment  for  up- 

l^^ttOO  workmest  fLcid  within  the  la^t  few  years 

I  lUTO  ju^i  from  X  4 0,000  to  nearly  double  thfit 

,    Theae  ara  not^  absol  utely  apeaking,  large  gums, 

1  they  have  iuffic^  to  BprcFMl  easo  oy«»r  di^kicU 

thttanta  of  which  ^  before  the  introduction  of  tkh 

,  WBt«  pinchod  by  wunt,  and  that^  too,  by  mip- 

l  work  cf  »iich  a  nature  tbnt  it  doea  not  interfere 

Bany  other  avocations.     The  cowherd  and  the 

■"'  '  thii^ir  flocka  in  the  Alpine  paaturagos, 

.rr  wittching  hia  firea,  and  the  peaaant 

ind  thdr  itoola  duriiig  the  long  winter 

the  ejtpense  of  but  little  physical  oxet- 

to  their  itore  of  comforta  by  meana  of 

I  little  skill  in  carvingp    A  very  larga  proportion  of 

iptr  aiiiclea  are  actually  prodnoed  in  tb  i  a  manner, 

ctnrj  rariety  of  timber  may    ho  ntiUsed ;  for 

i  Whln^tv  oak,  pear,  and  apple  trees  have  all  their 

'  I  ipplicaliona,  and  of  late  years  the  moet  renowned 

I  lUve  tik^n  to  mrvQ  '*  paliBiandie,**  or  toaewood^ 

peoiiiinr   charaoteriJitic  of  the   Swiss  carving  ia 

nlbt^dtv  tho^t  it  Alma  nt  f!Qmbiningi  on  all  occaaiona, 

-»fiil  with  the  agreeable.     Nearly  every  object  U 

,  to  ^Tve  tho  di:/uhlcF  purpeae  of  ajt  oinament  and 

'  "  f  of  furniture .    At  the  Vienna  Exhibition  great 

I  e9p@oiaUj  ohaerved  in  the  branch  of  wood- 

J  which  It  concerned  with  the  representation  of 

imi&islaf  both  wild  and  domestic,  whilst,  on  the 

ndf  the  figTiros  of  men  and  women  exhibited 

tal  uncouth  sti^ueas  and  ;E;pmt€fique  attitudpB. 

r  ude  with  the  wood*«iarTiDf^  indaetryt  but  grcntly 

J  it  in  pecuniary  reauHs,  ia  tho  manufactorv''  of 

,  wkieh  is  of  atill  more  recent  introdnetioii.  This 

carric^d  on  io  eighteen  out  of  the  tweiity*two 

Iwitjccrland*  and  is  now  in  the  most  flo:iriihing 

It   may  fairly  be  aaid  that  h^irdly  a  Swis* 

1     ---  --  ti^nsions  to  comfort,  la  now  built 

lie  nt  least  of  ita  rooms.  In  r^apect 

}%  aolidity,  elegance^  and  cheapncaa, 

aery  haa  certainly  raiablod  tbem&kera  to 

.  Tile  favourite  woods  are  walnut,  pear, 

chatry,    maple,  lime^  and  firt  and   fine  forBi^ 

I  M9  gtmdiiaUy  being  introduced.    The  diversity 

itf«tna  ia  something  really  aatonbhtng  when  tbe 

lohtAiiking  are  tak^n  into  conaid  oration.     The 

addry  ia  &at  at  InterlakeUi  which  waa  foanded 

,iad  haa  employed  upwiirda  of  100  workmen  for 

'Hoen  years.    It  ia  fitted  up  with  every  kind  of 

y^  and  IB  oapable  of  turning  out  about  15*000 

L  ivf  paniuots  per  diemf  or  between  5,000,0(M) 

O^DOO  iKtii«re  f^et  per  annum. 

«rtip!irion  of  wood-carviog  is  of  considerable 

aff.r  jini^f  trrtinjug  for  other  tr^ea.     Tho  Ober- 

iip   in  the  mid^t  of  an  uneeajiing 

aid  design,  acquires  special  qualifi* 

l'^  makiu^   a   fint-rata  carpenterf  locksmith, 

tr,  «Ume-ctittBrf  decorative  painter,  architect^  Sec. 

ttmmm  Hr*  Jannar  auf^eata  that  Ibe  introdfio- 

l-onriiiig  into  the  Board  schoola  of  London 

I  Biiattgrn^ftd  with  baneficial  eSeicta,and  that 

I  iMatose  the  e^rtm  eipptiae  incurred  for  the 

t  ftf  thr  children  ought  to  be  repaid  by  their 

t^tero  has  been  a  few  yoara  in  exist- 

lovo  of  every  Anglo- Saxon  boy 

wmid   with  lit  knifo,  which  uaaaUy  takes 

l^making  in  England,  be  thinks  mij^ht 

i  la  account  in  imparting  the  elemonta  of 

Ai  wood-isrying  on  a  large  acale  in  greatly 

t  by  llw  ON  of  Tatioui  kiada  of  machinetyi  it 


might  be  poaaiblef  fthcn  Ibe  system  had  reaehed  a  riper 
development,  to  BJ^d.  a  certain  amount  of  mechanical 
knowledge  to  the  other  acquirementa  of  the  freqaentera 
of  public  schools,  Aa  a  branch  of  foreign  labour  wood- 
carving  would  appear  to  be  quite  unexeeptionable,  econo- 
mically apeaking,  in  England.  It  need  encroaeh  upon 
no  exiating  industry ,  and  would  have  little  to  fear  from 
competition  for  some  j^ears  to  come,  thus  being  SBCtiro  of 
two  of  the  first  essentials  for  the  labour  of  criminalSt 
non-interference  with  honest  labour,  and  a  free  field  for 
a  sufficient  time  to  make  the  aystein  work  in  regular 
roudne.  The  country  might  thos  by  degrees  be  en^ 
do  wed  with  a  new  branch  of  industry,  for  which,  owiog 
to  our  great  mcdianical  akiU,  and  the  especial  facilities 
we  poasese  for  procuring  the  most  beautiful  and  the 
rarest  woods  at  comparatiyely  low  rates,  Groat  Britain 
would  appear  to  be  peculiarly  fitted^  It  is  hardly  too 
much  to  say  that  what  the  zeal  of  one  man,  Chrifltion 
Fiacher,  of  Brianz,  was  able  to  achieve  for  the  benefit  of 
hia  follow  Citizens  of  the  Oberland  in  1810,  is  not  beyond 
the  powers  of  the  thousands  of  highly- qualified  gentle- 
men who  are  striving  to  advance  the  cause  of  education 
in  England.  At  all  events,  as  Mr.  Jenner  obaervea,  there 
would  be  but  little  harm  in  trying  the  experiment  in  one 
of  the  reformatories  or  prisoos. 


CORBESPOirBENCE. 


E^^DOWMENT  FUND. 

SiBt--It  must  be  gratifying  to  tho  Council  to  find  that 
the  members  are  responding  t<J  ita  request  for  contribu- 
tions to  an  Endowment  Fund  for  our  Society,  I  have 
read  the  list  published  in  the  last  Jnurnul,,  and  write  to 
ask  if  it  would  not  be  possible  to  form  a  committee  from 
amonjt  the  njembera  at  large  to  aid  the  carrying  out  of 
BO  dejnrable  and  urgent  an  object*  It  appears  to^me  that 
the  work  of  the  Bociet)*,  instituted  by  the  Council  and 
carried  out  by  its  oflicerB,  may  well  challenge  compari«oa 
in  point  of  extent,  varied  character,  and  public  utility, 
with  that  of  any  existing  Sodoty  either  in  England  or 
thronghout  Europe.  The  CotiocQ  ask  for  increased  sup* 
port  to  enable  it  to  carry  to  completion  what  it  it  has  so 
ably  begun,  and  I  cannot  doubt  that  many  memhera 
would  be  found  willing  to  aid  the  Coimdl  in  collecting 
the  fuhds  necessary  to  meet  the  heavy  and  greatly  in- 
creaaed  expenditun^  which  the  pwaent  action  of  the 
Society  must  neceasitate. 

A  personal  oanvaaa  of  the  memherSt  and  a  few  worda 
of  explanation  given  to  some  of  our  TOerchaat  princes, 
would,  I  fe*^l  sure,  result  in  large  contributions  to  the 
fund,  and  possibly  a  ^it  Joseph  Whitworth  might  be 
found  among  the  long  list  of  members,  who  would  ho 
willing  to  come  forward  and  place  our  SiJciety  in  a  posi- 
tion of  permanence,  and  thus  earn  for  himself  tho  name 
of  benefactor.  The  work  originated  in  the  Society  ia 
daily  attracting  more  and  more  attention.  Eodowmenta 
are  being  asked  for,  and  in  acvenil  instances  have  been 
obtained  by  other  institutions  for  the  carryingout  of  the 
work  inaugurated  by  the  Society  of  Arts ;  but  the  pnreat 
Society  is  still  left  to  struggle  on,  dependent  for  its 
existence  upon  annual  subscriptions  alone,  without 
such  a  fund  as  ia  asked  for  the  first  commercial  cnsia  may 
deprive  it  of  its  means  of  uaofulnesa,  America  has  jmit 
fiiitahliahed  a  Society  of  Arta  in  New  York,  Austr%lia  has 
iustitutions  with  like  objecU  to  oura,  and  i^y  of  the 
Societies  existing,  both  at  home  and  in  the  Bntuh  poe- 
scBsions,  owe  their  existence  to  work  done  in  years  p«t 
within  the  Society  itself.  Hurtly  the  present  matitntiOOt 
which  has  been,  and  still  is,  the  instrument  of  so  much 
good,  should  not  be  allowed  to  stand  in  jeopardy  for 
want  of  a  sufficient  f^d  at  its  back  to  insuwi  permanent 
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and  -ngoroiM  action  ondar  the  moat  adTerae  oiream- 
atanoes. 

Hoping  that  the  above  luffgeation  maybe  thought 
worthy  of  Gonaideration,  and  that  members  will  be 
willing  to  oome  forward  and  co-operate  in  so  good  a 
cause, — I  am,  &o.,  T.  W.  S. 


THE  ROMAN  v.  THE  INDIAN  ALPHABETS. 

Sm, — ^It  is  with  the  greatest  pleasure  that  I  take  up 
the  diallen^  addressed  to  me  by  Mr.  Drew,  though  not 
86  much  with  the  view  of  oombating  his  opinions  as  in 
order  to  throw  light  on  the  merits  and  defects  of  his 
scheme.  ETerylhing  connected  with  Indian  reforms 
requires  yentilation,  and  so  far  encouragement,  but 
nowhere  is  the  hasty  adoption  or  rejection  of  a  pro- 
posal more  to  be  deprecated  than  in  connection  with  a 
country,  whose  highest  authorities  have  the  most  diyer- 
gent  Tiews  even  regarding  the  premisses  of  every  poli- 
tical, educational,  or  commercial  Indian  question.  Both 
Mr.  Drew  and  myself  wish  to  bring  enUghtenment  to 
the  masses,  but  whereas  he  considers  the  introduction  of 
the  Boman  alphabet  as  the  most  effective  means,  I 
attach  little  importance  to  it,  but  find  tbe  panacea  for 
the  existing  evU  of  ignorance  in  the  development  of  the 
vernaculars  through  their  legitimate  sources,  the  Persian, 
Arabic,  and  Sanskrit,  and  in  the  co-operation  of  those 
very  clsBses  whose  Oriental  learning  and  consequent  in- 
fluence has  been  ignored  under  our  present  system. 

In  the  province  (the  Punjab),  with  which  I  am  con- 
nected, about  62,000  pupils  read  in  Government  Insti- 
tutions, and  about  18,000  in  schools  more  or  less  aided 
by  Government.  Altogether,  about  10,000  read  Eng- 
lish, and  the  rest  the  vernaculars.  The  popidation  of 
the  Punjab  is  nearly  18  millions.  About  one  in  200  is 
under  that  kind  of  instruction  of  which  our  educational 
department  takes  any  cognisanoe.  On  these  90,000 
pupils  about  £1,000,000  is  expended  per  annum. 

Whilst,  however,  less  than  100,000  are  known  to 
oome  under  instruction,  there  are  many  hundred  thou- 
sands whom  our  system,  ignores.  These  learn,  if  Mo- 
hammedans, Arabic  and  Persian,  and,  if  Hindus, 
Sanskrit,  for  religioos  purposes.  Besides  these,  there 
are  the  traders,  shawl-weavers,  bankers,  and  others,  who 
learn  a  peculiar  kind  of  cyphering  traditional  to  their 
oooupati<m.  The  Siidis  learn  Gurmukhi,  the  character 
in  which  their  sacred  books  are  written,  but  Mr.  Drew 
overrates  the  extent  to  whidi  this  character  is  known, 
and  underrates  the  spread  of  the  Perso- Arabic  character.. 
Of  ten  persons  who  can  read  and  write,  one  may  be  able 
to  write  English,  one  Gurmukhi,  Eaeti,  or  any  of  the  less 
important  alphabets  referred  to  by  Mr.  Drew,  three 
Hmdi  or  Sanskrit,  and  five  Perso- Arabic,  whilst  of  the 
remaining  hal^  a  large  psroentage  knows  the  Persian 
character  in  addition  to  its  own. 

If  it  be  asked,  how  it  is  that  in  spite  of  our  expensive 
machinery  we  do  not  reach  the  masses,  it  is  because  the 
masses  have  their  own  views  of  education,  in  which 
they  are  strengthened  by  the  priesthood,  and  the  native 
nobility.  Unless,  tiientfore,  the  wishes  and  even  pre- 
judices of  the  natural  leaders  of  the  people  are 
taken  into  co-operation,  no  foreign  reform  can  ever 
succeed,  and  our  department  of  **  Popular  Education" 
must  remain  a  mianomer. 

Supposing,  now,  that  we  introduce  the  Boman 
character  into  our  schools ;  there  will  be  every  avidity 
to  learn  it,  because  it  will  be  presumed  to  be  a  step  to- 
wards the  acquisition  of  English,  This  desire  we  shall 
not  be  able  to  satisfy,  as  we  have  not  enough  teachers 
of  English.  The  result  will  be  the  spread  of  discontent 
into  the  villages,  which  is  now  chiefly  confined  to  towns. 
Indeed,  as  it  is,  every  boy  tiiat  goes  to  a  Government 
school,  does  not  do  so  for  the  sake  of  education,  for  that 
he  believes  he  gets  elaewhere,  but  because  he  thinks  that 
^e  Has  iMd  the  authorities  under  some  obligation  to 

•ovide  him  witti  an  appointment.    The  class  of  clerks 


is  already  getting  too  numerous,  and  whereas  a  n/iyif- 
pofhf  or  one  whonas  to  dress  as  a  gentleman,  '*i&  ivUte 
clothes,"  can  be  got  for  fourteen  shilliTigs  a  month,  as  s 
vernacular  dark,  as  much  as  £4  has  nad  to  be  peid 
recenUy  for  a  fiiir  carpenter  at  Lahore. 

If,  however,  the  Boman  character  is  to  be  learnt  in 
conjunction  with  the  vernacular,  I  would  suggest  the  plan 
should  be  tried  without  much  flourish  of  trumpets,  for 
the  lightest  accident  may  eive  rise  to  misrepretentatioD, 
and  class  it  amon^  the  insidious  attempts  to  subvert  their 
religion,  with  which  Uie  natives  already  credit  os.  I  do 
not  sup^se  that  the  Boman  character  will  ever  riie  to 
the  dignity  of  the  "  greased  cartridges,"  but  it  mav  &ir]j 
inspire  the  dread  of  the  census,  or  of  the  last  tiihu^  the 
Imuanised  form  for  the  word  *'  tax,"  on  which,  I  hope. 
Sir  Charles  Trevelyan  does  not  congratulate  his  foUowen. 
As  a  means  of  education,  the  Boman  character  for  tbe 
vernacular  will  simply  be  laughed  at,  for  there  ia  do- 
thing  to  read  in  it  It  has  hitherto  existed  in  consequence 
of  the  books  that  were  written  in  it  bein^  circulated 
gratuitously,  and  Uius  it  nuiy  continue  to  retain  a  limited 
public.  But  no  one  will  ever  read  Miakin  in  the  Romin 
character  or  even  glance  at  the  Bagh-o-bahdr  in  it,  ex- 
cepting when  teaching  Hindustani  to  an  EngliwhinMi. 
Urdu  and  Hindi  will  continue  to  be  written  in  their  ovn 
character  as  hitherto.  The  transliteration  of  the  Bhag%9t 
into  the  Persian  characters  had  not  the  faintest  inflaesce 
on  Hindu  literature,  or  the  transmutation  of  the  Nagari 
character  in  favour  of  the  characters  of  Mohammedan 
conquerors.  On  the  other  hand  the  adaptation  of  tbe 
Mitopadesa  to  Shemitic  readers  makes  the  Kaiila-o-IHmm 
almost  an  Arabic  classic,  thus  proving  that  you  muft 
neither  translate  foreign  ideas  nor  transliterate  fic^gn 
alphabets,  but  that,  if  you  wish  to  succeed,  you  muft 
aoapt  all  that  is  of  umversal  application  in  year  own 
reli^on,  morality,  philosophy,  and  literature,  to  ^ 
native  standpoint.  Otherwise  you  only  court  failare. 
The  Boman  character  for  the  Urdu  and  Hindi  will  be 
learnt  as  a  Pigeon-Urdu  and  Pigeon-Hindi,  favoured  by 
the  English  rulers,  but  no  native  will  take  crsdit  to 
himself  in  it  either  as  a  schcdar  or  as  wiahing  to 
influence  his  countrymen  by  writing  in  it  If,  hoverer, 
the  Boman  character  is  to  be  introduced,  let  it  be 
accompanied  by  the  publication  of  handbooks  enjoining 
obedience  to  parenta,  cleanliness  of  habits,  &c,  so  as  to 
give  something  to  read  in  that  character  that  the  peo|^ 
can  appreciate.  Above  all,  let  there  be  publications  in 
it  telHng  the  people  how  to  till  their  fields,  the  beat 
times  for  sowing,  &c.,  and  let  there  be  an  end  of  tbe 
present  useless  instruction  as  to  the  latitude  of  Tio- 
buctoo,  the  politics  of  the  Jews,  or  the  spoit  vitb 
Amaryllis  in  the  shade. 

The  most  practical  feature  of  Mr.  Drew*s  propoial  ia 
its  recommendation  to  courts  and  suitors.  It  would  curb 
the  presumption  of  scribes,  who  now  know  that  tbeir 
depositions  cannot  be  read,  as  a  rule,  by  their  Eniopefin 
superiors,  but  it  will  not  get  rid  of  that  class.  Nor  ii  tbat 
necessary.  That  class  should  be  utilised  as  an  agencj 
for  good,  and  not  be  peremptorily  put  aside,  when  there 
is  no  other  to  fill  its  place.  Besides,  it  has  its  root  is 
title  traditions  of  the  people. 

The  range  of  the  alphabets  referred  to  by  Mr.  Brvv 
is  too  wide  to  be  dealt  with  within  the  space  of  a  ^* 
columns.  Having  shown  that  in  the  province  of  vbi^ 
he  speaks  Hindustani  is  far  more  universal  than  be 
suspects,  and  that  the  other  characters  are  strictly 
linuted,  I  will  confine  my  objections  at  present  to  tbe 
flaws  in  his  system  as  regards  that  vernacular,  l^ 
glad  to  perceive  that  he  not  only  admits,  but  inrites,  tbd 
probability  of  improvements  in  his  system  of  tnn^ 
iteration.  I  think  that  his  scheme  should  he  serioodj 
and  minotely  examined  by  a  sub-committee  of  tbe 
Society,  before  which  also  the  remarkably  ingenioitf 
alphabet  of  his  Excelknoy  the  Persian  Minister  may  be 
brought  What  we  all  want  is  to  bring  knowledge 
withm  the  reach  of  the  msssw  of  India— no  sennWj 
proposal  towards  that  end  should  be  diacoarsgsd-iod 


M  I  hftTo   mlrMMly  9Bidt  I  think   little  of 
excopt  oi  ^  imttem  i^f  traiuiltteraticm  of 
i.i..^  -  -1-  '" "  tb«  usa  q(  iat^pe&a&t  I  think  enougli 
]  ?al  eameitlj,  to  urgo  the  ooiifiideiutiou 
1  pos&I : 

t  y  of  Arti  ^cmld  be  quite  j  ufltified^ 
.:ng  the  present  faulty  aysttJin  of 
puJiliffiliOQ  Mil  arriritig  at  an  authoritative  con^ 
I^M^Io  ni^  iivtp  tlj6  adoption  of  a  proper  iysti^m 
Iflfci  lailu  QiEPVQriuiieat  &k  regards  its  own  pablica^ 
WMi  io4  99000^7*  tiie  lntrodfuntioii  of  the   Hainan 
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'IB  tfw  TOfMfular  schools  in  Inidia  b  j  the  side  of 

'iKQ  ilpliftlwrti  ihit  prepi^atioii  of  uBbful  hAcdbooki 

itocnm  duuriotigr  and  in  tho  Tern^uJat  langmagef 

1-'  f^mianm^  to  writopetttjoni  and  procBcdingv  m 

^itti  m  tll«l  cjiAtn^ler.      This  ^vli  giv&  a  fiiir  trinl 

V  »+*p  mw    for  whioh  Mr.    Drew  uid  Sir  Chsjlefl 

ftWilpa  cotrtMid,  find  wukM  t>t  m  pnetical  conduiion 

f » Ml  naimpotiJMit  dueomJon. 

QtaK   bAi  Iw   thonght   that    Bomanisntion   ha« 

<4  u&atuttltj  e¥on  in  the   school   of  Kuropf^un 

iL^  ulerticirt.      It    fur    oatj»    eoniider   Iho    rendtrifjg 

4   'IP  Utter  ain  hj  an  sipi>itrophe  ft«  aimply  tibsurd. 

14  1   conBonant    irbich    nuiy  bi^    read  with    all 

tmikt  whiM  to  repreikint  it  with  an  apontrophe 

[ht  laotftinonnt  to  not  reading  it  at  (ill*  or  residing 

in  «O0  ^*f-     The  word  "Ztla"    io,  r.^?,,  now 

bj  Hie  EoimuiifterQ  i^  "  Zil/'  which   nn  ordi* 

'    wUl  f^jme  with  **  drill,"  whilat  thfl  iipos- 

^etHAtOiy  not  render  tho  vnrioua  vowc^l^  in 

liable  of '*a'b4r»  u*br,  and  i'lirat,'^  which,  by 

Dnv'i  syitem,  would  be  tmniHteral^d  by**'br, 

'bf«t*'     Nor  d^m  Mr.  Drew  make  anjr  proTi- 

tounda  of  *'  ii»  ti,  eu,  oi/'  which  occur  in  some 

i^  l^n^oagei.     I  do  not  remctuber  what  he 

f3  *"]!(»/*  prooomiofld  m  in  '*  journal/' 

nounc«d  in  Ff«D«llr    All  I  can  say  is, 

(juta  an  English  feadior  will  read  a  dotted 

tpndmXf  flfl  en  Eindotteil  one,  whilst  bi^  and 

f*  will  be  pronounced  hy  him  without  any 

notion'     ilr.  Drew* 9  gi^vcst  fjiult,  how- 

J  he  eonfounElft  the  accent,  aa  in  French, 

_  .    >  thfl  stress  o!  the  Toice^  with  the  tmserfible 

Ivhkh  we  hate  adopted  in  outs^^Btem^  Eind  which 

f  tk  metre  op^^  or  close  pronunciation  of  the 

\  llwtr  tendency  is  to  confound  both  f^tum* 

Rtlop   with  the  inherent   nature  of  the 

however,  is  not  quantity,  nor  do  ei  quantity 

|lh*iii^bm  of  &  sound. 

i  Miid  that  the  tmunei  In  India  revere  the  Ferso- 

I  tfae  Sisukrit  characters^  I  did  not  m&An  that 

the  Affthic  tmd    Blohammedana   the 

Oa  the  contrary,  I    repeatedly 

>    ftntafonktio  element  a    in    view,   and 

leattiely  ikir  for  Hr.  Drew  to  chari^ 

'mpprcauon  of  the  whole  truth,  simply 

the    sftWo  of    hroTityj   I   compressed    an 

itniPinent,  on  which  I  «uh«eq unfitly  en- 

Ifi^body  Imowfl  that  Arabic  is  rovcired  by 

IIImIiihip  mii  SaJiitet  by  Ilindui;,  and  I   think 

b«iai  tzmtdd  with  the  jjoisession  of  thjit 

I  ttphahctt  ns  oonreniioml  rend^fmgfi  of 

do  to  tvioiiA  pronunciatlonflf  even  when  tho 

iw»  mad,  as  m  the  caee  in  most  countrie^l  of 

lb  ^iflbtent  nationalitieSi  claMos^  or  periods  of 

y 0  sehdol  of  tmnfllitenitort  will  ever  be  able 

fbmt  pioniinetation  on  a  nation,  eten  when 

I  nv  idimAJDed  by  th&t  peneroui  ^rratnitons 

i  to  whith   i  hxsi^  vQnded  and  which  hsm 

a  limited  public   for  the  Hoiuaiiiied 

I  ^  Indtst  dnriug  the  last  tliirty  years.     0  f 

M  0»v«rti]Deni  inpport  the  system,  it  will 

*^  I  Mitiill  imjcimi,  one   of  whose  most  pleasant 

^^  will  ha.  Hinl  the   **  Konmmsed  **    natives   will 

T*  *«^U«k.  ihn  l«GguAgi*  of  thdr  rukn,  on  the  same 

^^^a^jUfl,  to  ttir  gwai  c<wagfcitfmftfeini  ami  gmyggtura 


the  compliment*  which  we  now  p*y  thom,  by  urging  ta 
to  ^*  Eomanii^"  Gngljsh. 

The  fact  is  that  Poimi*n  and  Urd  u  ai'c  prtvctically  ideo- 
logical rather  than  phonetic  in  their  spelling.  TMs  ako  ^ 
is  the  eaae  with  Englisht  It  is  by  dint  of  practice  thml 
we  read  "light  '* ae  ^si i,  Jait  aihy  practice oa©  reada  '*  Jln- 
hammad"  in  the  Persian  character,  and  not  **Mihmadu/* 
The  f^ut*€u»tmhk  of  a  word  raoftlls  its  pTononciation  to 
Englishmen  as  well  Jis  to  readttt  of  Hindnatani.  If  our 
officora  praotiiied  tha  Shikaata  more  they  would  find  it 
jiiat  as  easy  t<>  rend  as  tha  scmwk  of  some  of  their  ooU 
leafTuea  anil  superiors. 

I  wonder  why  the  Roroaiusera,  who  have  eitertf^d  so 
much  ingenuity  on  their  dots,  have  not  thought  of  the 
far  more  tiisy  method  of  reversing  the  Homan  oharaoter 
whenover  they  wsnted  a   second  value   for  it  sound* 
Our  print€?ra  could  have  Rt  once  uwd  the  presffnt  t^pe 
for  the  new  purpose  without  difficulty  whatover,  whw 
a  r©VOTS*d  ^*  B  "  or  **  r*'  would  hare  Mr^sted  the  ftttoiK 
tiou  of  the  render.    8tiU,  all  theee  acbem«fit  Uke  tbst  oCj 
uatng  numbers  for  &  universul  langusge,  are  a  wast^of  I 
talent,  for  they  leave  the  ratlin  points  unsettled,  which.1 
are— **Whiit  are   the  ciiii«es   of  the  present  state    of  1 
things  \    In  what  precise  respect  is  it  deeirabla  to  in- 
troduce reforms,   and  will  these   rofprma   effect  their 
object  V* 

The  roASOtt  why  the  Boman,  Ofeek,  Ru^ian,  Gennaa, 
Armenian,  aiid  other  chara*:Ut«  are  read  with  com- 
parative 6aae,  ist  not  bec«u«e  there  U  any  inherent  oi- 
c^Uence  in  tivcm»  but  simply  and  sokdy  becLiii>*e  the 
btteri  UTO  i&paraU.  Tbifl  ullowa  of  the  intt>oduction  *>f 
vowels  in  the  body  of  the  word,  itnd  of  a  yarietv  of 
arUiiocs  in  printing  cnlcuUted  to  arreat  attention.  It  is 
thus,  that  one  of  the  pooreet  nlpbabels,  tbe  Romun,  has 
become  one  of  the  most  msefnl,  whiljit  it  is  tbt>  srti-itic 
combination  and  not  th©  nature  of  the  letters  in  the 
more  ostpnasjve  Persian  thait  haj  been  in  the  way  of  t 
nnivCTSsl  spread  of  knowledge  in  the  countries  whj 
that  charft«tor  is  used.     liithogtuphy  will  do  much  for 


BTohammedaa  East,  hut  a  Pet^o-Arahic  type,  \ 
His  Excellency  the  Persijin  Ambasaador  has  devised, 
will  develop  indigenous  and  introduce  foreign  literature 
in  fin  acceptable  and  cheap  form.  Do  what  wo  may,oir 
roforms,  inclTtding  the  Roman  eharnftcr,  will  be  COO- 
sidered  by  the  inaMes  a«  an  insidious  attempt  to  upMl 
their  religion.  Learn  to  consult  the  natives,  md 
Tou  will  strike  a  mine  of  intellect  and  a  disire  for  re- 
form, of  whoAO  existence  the  half-trained  European  dofta 
not  dream,  when  he  forces  his  cmde  notions  on  racp 
that  have  long  disottaaed  and  diami«9ed  innorations  in 
every  branch  of  human  thought  and  a^ctivity,  hecsnae 
thev  had  not  the  meehanical  appliances  for  putting 
Iboni  into  practice.  Now»  as  3,000  y<^ars  a^,  the  East 
is  thu  home  of  mental  disfilpUne,  oultufe,  and  repoi^, 
where  genius  is  as  univeraw  as  it  is  ignored,  in  con- 
st-qoencc  chiefly  of  the  want  of  publicity  and  of  easy  com- 
munication. Without  these  advantages  we  should  now 
be  behind  the  Orientals  whom  ws  ds8|at».  The  ono 
intelligent  European  nmong  a  thousand  of  his  dull 
brethren  b  able  to  pass  off  his  views  and  inventions  as 
the  omhodiment  of  the  civiliBfttion  of  his  coutincnt. 
Ti^Tion  the  East  will  have  a  cheap  prees  and  rail  ways— 
provided  always  it  doea  not  seek  to  davishly  jmitate  the 
West  in  its  refonn*— it  must  rtsume  the  position  which 
it  once  held,  owing  to  the  nstivti  genius  of  its  peoples. 
To  do  this,  it  must  give  up  coneidering  ^'^^^^  ^**.  "* 
end,  but  must  merely  look  on  it  as  a  means,  of  learning. 
An  indigenous  alphabet,  aoparate  in  its  letters,  inll  be 
the  fixat  step,  and  wiU  be  the  ftumdation,  ss  His  i*%cel- 
lency  fixpeots,  of  a  gfei»t  indigenous  dviliaatioo.— 1 
am,  &c.,  ^^  W.  LaiTXRX. 

11%  Ab<!Pdfen»pls^,  N»W. 

Si^— I  perfectly  agree  intli  Mr,  Frederick  Drew  in 
bis  opinion  thai  it  m  both  dawmUe  and  pivctiCftUe 
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»t>p3y  tlie  BotBui  eb«faater  to  th&  ko^tiagei  of  India— 
»yej  ODd  to  fdl  other  knguag^es  toCH-but  on  one  condition 
ODJy,  imd  were  that  condition  satisfiftd.  Dr.  Leitn^r'e 
rtncture^,  many  of  which  ate,  jjuier  ejitting-  circum- 
Btancefi,  perfectly  justifiable,  would  feJl  to  the  ground. 
Thftt  conditidn  h  that  the  Roman  alphabet  should  fit 
itfl^M  for  tho  work-  But  while  it  conftist«  of  only  26  letters 
to  jepreatnt  tho  41^  elemontary  aotmda  of  th©  htimim 
"voice,  it  ia  obviously  incapable  of  representing^  correctly 
even  tte  languftgea  of  Europe^  for  which  it  was  expreflsly 
foimed.  It  must  be  extended,  either  by  awkward  dia* 
critical  marks  and  inconvenient  accents,  or,  according  to 
Ml.  Pitman'a  plan,  by  the  addition  of  new  lett^jra,  ao 
t&at  each  dittiact  articulate  flound  may  have  odp  in- 
TOjiable  aign  to  repreient  it,  and  one  only,  Tbua  ex- 
tended^  it  would  h*conie  a  truo  international  alphabet, 
1  ?i7^^^^  each  natioa  would  draw  ita  own  special 
V^f*  '^^  adopting  it&  cbaraoterg  whkh  it  required, 
■m  r^eeting  thoae  which  represented  Bounda  not  eiiat- 
ing  in  its  LinguH^E.  Thus  the  English  alphabet  would 
COBiifit  of  39  letters,  tho  remaining  &  being  excluded ; 
th'3  Trench  wosHd  consist  of  35,  the  German  of  32  the , 
Itiiliui  of  29,  kc.  \ 

Each  nation  would,  moreover,  be  enabled  to  lepreaent  I 
accurately  e^en  its  dialects  or  vemacularB,  as  it  would 
*till  find  in  the  inteniational  alphabet  the  chsracter 
m^^rpQi  f-ff;  the  Devon shue  u,  the  Scotch  eh,  &c. 

With  auch  an  enriched  Roman  alphabet,  Dr*  Leitner, 
though  naturally  diesaliafied  with  our  present  **  poor  '* 
oue,  BO  inadequate  to  the  work  propoaed  for  it,  would 
himsftif  fiod  no  diMcully  in  Komaniaing-  not  only  Hia- 
dostani  proper,  hut  all  the  vernaculars  likewise. 

If  Mr*  Drew  will  thereforo  have  the  courage  t&  pro- 
pMeou  eitenaiou  of  hie  favourite  alphabet,  so  thi^i  it 
ahall  contain  all  that  la  necessary  for  the  aeeurate  and 
pnmutakabl©  ropresantation  of  spoken  aounda,  clearing 
it  at  the  sama  time  of  aU  redundant  forms,  such  as  e, 
*A,  e*,  qu,  gh  for  k\  he  may  have  a  good  chance  of 
aiceeaa.  But  while  he  has  only  an  imperfect,  anomalous 
alphabet,  both  deficient  and  redundant,  to  »ub»titut©  for 
the  timfe^ honoured  alphabet  of  India,  I  fear  the  oppo- 
n^nta  of  a  moat  desirable  reform  will  long  have  the  heat 
of  the  argument* 

Should  a  precedent  be  required  for  thiu  extension  of 
the  alphabet  we  can,  without  going  haok  to  the  old 
Greeks,  who  did  not  hesitate  to  add  to  theirs  the  new 
ji®?  t^^y  required,  or  to  the  Romans  who  themselves 
added   what  were  in   reality  new  charaqtLrs,  it,  or,  we 
can  find  a   precedent,  I  say,  in  the  introduction  of  the 
letter  w.     With  a  precedent   even  Couaer\ativea  can 
nove  on, 
I      I  have  treatod  thia  question  more  fully  in  the  aecond 
chapter  of  the  *•  Esaay  on  tha  Anal©giea  of  Langaait©  " 
rhon^tie  Journal  for  ISM.— I  am,  &c, 
MM^€,un.  Tito  PAOLiom>ixL 


tioni  of  olherSi  &c.,  I  aay  that  io  my  preamhls  I  i 
that  where  my  own  personal  experience  failMl  1 1 
my  tied  f  of  authoritieB  I  kntw  to  be  authentic  P^ 
by  Mr*  Chinory'a  alluaion  to  **moat  ^xrurndtu 
mento,*'  on  my  part^  respecting  tho  '*  cuiisUtr*" 
politics  "  of  tie  republic  as  irrelevant,  no  «MimH 
upon  those  points  hanng  bfen  made,  I  will  just  ito 
with  regard  to  the  "  trade,"  that  I  am  gUd  to  hmi 
it  ia  Lm proved,  and  that,  if  the  fignre«  suhnuttedtl 
Chinery  are  an  approximation  to  the  truths Ihftl*  ^^ 
bondholders  have  reason  to  congratulate  thsisi 

My  other  remarki  reapecting  liberia  are  not,, 

with  iLseiduouia  labour  from  "*  the  hackneyed  ncilkBl 
theoretic?!  1  and  sentimental  writera,*'  but  frotQ  mjm 
obflerv^utions,  and  from  convenation  wilh  sone  d\ 
beat  educated  and  ablest  men  in  the  colony,  and  I  wd 
tain  that  they  are  aubstantiaUy  correct. 

I  sincerely  hope,  with  Mr.  Chintrrj.  thxt  the  **  IAi| 
Section ' '  will  su(;ceed  in  aiding  the  wheat  trum  tbaii 
— facte  from  the  cxpositiona  of  theoriata* — I  ftwti  %tt^ 

W.  Bamm 


INSURANCE,— HAZARDOUS  BAT« 


THE  WEST  COAST  OF  AFRICA, 

^ii^--My  attention  baa  just  been  drawn  to  a  letter 
from  Mr.  David  Chijiery,  jun,,  in  the  j&um^i  qf  th^ 
JSoetfty  of  ArU,  of  the  26th  ult. 

1  regret  that  in  my  deacription  of  the ; oil  rivers  I  have 
diiappointed  him  and  hia  frienda,  who  demnr  to  my 
haviag  given  no  reliable  staliatica  in  support  of  my 
statementa  and  opinions, 

I  reply,  that  an  experience  of  about  seventeen  year* 
on  that  part  of  the  coast,  entitlea  me  to  make  statementa 
*md  to  give  opinions  ;  and,  further,  I  have  the  "  teme- 
rity to  challenge  the  whole  body  of  Afric4ia  merchanta 
and  agenta  of  experience  to  deny  the  facts  stated,  or  to 
diaagjiee  materially  with  such  opinions  aa  1  have  de^ 
duced  from  them* 

It  ^yit^g  a  general  sketch  of  the  trade,  it  was  im- 
possible to  dweU  at  length  upon  details  of  it  in  any 
place,  ' 

In  reply  to  the  accusation  that  I  adopted  the  deimp- 


Sm, — Will  you  permit  me,  through  the  aid  n 
valuable  Journal,  to  direct  the  attention  of  your  au 
readers  to  the  Important  subject  of  fixe  inawi 
more  particularly  to  the  rate  of  premiums  tun 
hazardous  tradea  in  this  country  compared  with 
risks  abroad'     I  more  particiilaily  allude  to  the 
ruto  levied  on  pianoforte  numuJaotureJ*  md  n 
connected  therewith,  who  are  seeking  a  ri^medy  bf 
they  can  beat  obtain  fol]  security  ag%inst  £li«  m 
mical  terms.    Some  years  ago  I  paid  only  ^  ~~ 
on  &  portion  of  my  stock  and  utensiU  in 
rate  has  been  increased  in  proportion  aa  my  v^. 

tended,  until  last  year  it  reached  63e*  ptr  ctut, . 

duced   to   5 '2s.   M.^  through  a  considttmbb^  oalSif 
di  mini  ah  the  risk.      The  wime  property  h 
other  otiices  at  42a.  por  cent.,  which  1  cct. 
reasonable  demand,   aa  compared    with    :^- 
cbargod  in  Faria  on  iimilar  riaka.     Ther-  ■ 
manufacturers,  whose  average  ratee  are  so  ti 
naturally  inquire  why  they  should  bo  so  h^vil| 
The  answer  is  simply  thia.     The  London  offioM 
rich  and   inOuential  body^  most  of  whom  hoU 
periodical  meetings,  snd  have  the  power  to  de 
whatever    rates    they    please,  eubjocit    tc    the 
of  their  respective  survey ora,  who  natuntlly  nnk*> 
aelves  as  valuable  to  their  employ  era  as  poasibU'.  a 
port  unfavourably,  on  which  Qie  ofBcts  not  ' 
iix  on  arbitrary  rates  **  by  an  arrangement  iii 
selvea,''  deemed  by  the  inaured  much  in  exte«  Q%  *M 
the  risk  justiice.    Hence  the  growing  diBMtiflikdi08UJj| 
pressed  by  many  in  the  trade,  and  felt  b;  otheif^ 
are  silent  from  tear  of  bccomiog  conipicnouB  u  dlKiaJ 
tenta,  and  thereby  cansing  dlspleaauro  to  thosi.-  ^  \s*  li:^ 
them.     From  my  intimate  connection  with  ' 
know  this  to  he  the  case,  and  feel  that  a  nv  • 
dent  expreasion  ahotdd  be  given  to  a  co*opi.ri4C7  ^2i 
duavour  to  effect  a  modification  of  the  prt^^tuiUlDl  ^ 
charged  by  the  reapective  of&cea,  and  which  foiw  >^| 
heavy  a  dead- weight  on  thia  important  luBincf^.  l^ 
fires  aometimes  occur^  by  which  the  inaunjrt  «<«* 
heavy  loasi^a  -   hut  when  the  preminms  yaii  (^  is^l* 
years,  previous  to  the  fires,  are  calculated  wltk  mtArsi^ 
thereon,  the  amount  has  sometimea  been  foupd  to  b^tQ 
exceas  of  the  sum  claimed  from  the  oCice^i     Thv  w* 
sponsibility  of  renewal  notices  is  another    -  ''*'^* 
matter,  deserving  the  fullest  consideration,  fu 
feel  obliged  ii  imy  of  your  readers  will  kind\\ 
me  oa  to  the  rcsponaibility  of  an  officA  imiitig  * 
notice  through  their  agent  in  the  usual  fcfm* 

The    facts    are    as  follows.      In  l^pte&ibt^r  — 
rec«i¥ed  a  renewnl  notice  as  usual  on  t«o  foliciiii 


JOURNAL  OF  TEE  SOCIETF  OF  ARTS,  March  26,  1875, 


413 


^OOe  at  5ai.  6d,|  £52  10«, ;  another  for  £1,000, 

lliw,  oo  fliook,  &e,,  in  one  of  my  manufactoriet,     I 

m^lt^  oa  <m  former  occaaiooj,  ^f  th^  fift^ea 

itimo  the   aorroyor  from  ihe  olB^o 

tht  fPSBiiiaa,  and  found  tho  alterationj»  I  had 

df  ptomiaed   to    make    b^d    been   mcido,   but 

J  to  i«port  to  the  office  tbeaa  facta  up  to  the  13 Lb 

bbm^  I  became  anxiom  u  to  whethe^^  I  ahoold  bo 

reduction   on    the   62ii,   &d.   or  not;    con- 

tlff  at  noon  on  ^e  13th  I  oonferr^  witli  tho 

who  kindly  conaemled  to  accept  a  depoait  of 

I  each  po'Iicy  to  hold  mo  secure  for  fourteen  daji, 

vbj  givinf  me,  aa  an  old  client,  time  to  affect  an 

elsewhere,  in  the  erent  of  oiir  inability  to  * 

» la  to  Esie,  aftf^-  he  had  received  the  survey  ar's 

V*     Fgr  Iheoe  i^oeipti  I  left  my  ch^ti^a,  vhich 

dnt?  paid    by    my   bonkers,   and    it    wa»   not 

►  lar  m«  to  express  my  eorprtse  at  receiying 

Mkuwmg  morning  a  letter j   dated  the   13th, 

pine  ol  the  aurreyor's  report,  admitting  that  all 

m^  altomtiona  had  Iwen  made^  but  at  ^e 

mfbrming  me  they  declined  renewing  the 

I  that  the  office  would  not  hold  me  insured 

"fotir  o'clock  the  next  day,  tjic.^  the  14th  instant, 

also  saying  I  could  have  my  £10  back  on 

the  r«€&ipt»  given  me  only  an   hour  or  two 

This,  X  think,  was  a  moat  discourteous  pro- 

,  the  legftlifcT  ef  whioh  is  queetiouable. 

Dfotte  mauafootuT^xs  have,  for  many  years  post, 

IsliYe  to  a  diminution  of  rtak,  and  at  considerable 

I  rodnced  the  danger  of  fire,  but  without  any  cor* 

^in^  benefit  to  themielres,  and  it  ia   proverbitd 

^1^  offic«a  alwayg  take  the  benefit  thereof,  and  the 

ffply  to  tho  insured  is,  "  that  they  ought 

hftd  that  a  higher  premium  had  not  been 

dy  demanded/' 

ni  wiahiog   to    trespasa    too    much   on  your 
ipaoei  I  hesitate  to  conclude  before  making 
afl  to  compulsory  claims  in  leasee,  to  insure 
I  therein  mfjofcioned,     I  have  recently  found 
live,  having  had  the  premiutn  nearly 
vhere  I  have    reduced  the    risk   more  than 
Thia  ia  an  arbitrury  proceeding  in  my  opinion, 
fwjuiiing  redress  otherwise  the   officee  can 
uraopisment    among    themaelres/'    on    that 
^~-  things,  detertnine  on  any  rate  they  please^ 
wnt  they  refuse  to  aHow  the  injured  to 
ffoca  anoi^er  office;,  who  might  probably 
'  liek  through  a  more  favourable  medium.     I 
i  obliged  if  some  of  your  readere  will  suggest  a 
fSor  these  things,  which  preai  heavily  on  trade 
"ff  Itelin^  assured  that  a  eoutinuanoe  of  such 
disproportionate  to  the  risk,  and  so  in- 
t  with  the  charges  made  by  forelga  offices  to 
9«ea^  which  they  refuse  to  extend  to  Eugliah 
;  Ihemielvee  members  of  the  Firo  luHurance 
by  which  combination  London  pianoforte 
lei^  are  over- weighted,  and  less  able  to  corn- 
foreigners  ;    and  it  hecomen  a  serious  matter 
r  m  combination  of  such  wealthy  offices  have  not 
r  |qo  much  tnliuen^e  over  the  manufacturing  m- 
ol    thifl  country,   and    should   be    viewed   as 
f  ft  power  beyond  the  prerogative  of  a  ^^  fire  in< 
todft**  having  tho  welfare  of  their  olienta  in 
\tm  w«Ii  ad  their  own. 

:  m  diEintereftted  sorveyor  might  be  appointed 
1  fate  of   premium  on  hazardous  riakSf  who 
[paid  a  percentage  on  the  amounts  insured, 
'opted,  would  be  more  equitable  and  consistent 
aring  it  solely  with  the  offices,  ae  at  present-     If 
r  ceRit ,  with  a  few  centimefi  for  neighbours'  rkka,  h 
rtsDiunerative  in  Paris,  why  should  it  not  be  in 
1   wi^uld   eugge^   that  the  offices  be  me* 
Uut^ujfh  their  oommitteo  for  an  immediate 
m  th»  rates.    If  the^  declinCf  they  ought  to 
L  ilaliilici  to  prove  their  inabilit}^.    If  unwilling 
""'  r,  1  would  suggest  the  advisability  of  the 


Council  of  your  Society  having  the  whole  tabjeot  «f 
ha^iirdous  risks  ventilated  by  discussion  at  tha  earlitJt 
opport unity f  when  1  have  httle  doubt  import  mt  factft 
will  be  elicited  to  redresa  grievances  such  as  I  have  en- 
deavoured to  prove  worthy  of  your  Cull  coneidefation.-^ 
I  am,  ijcc,  H.  Baoosa* 

1^,  HAixi|HUbl-r«i],  LeodoDt  N.W., 
l(Hh  HarotM  l^TA. 

CACAO  CULTIVATION  IN  INDIA, 

BiSLf — Since  my  letter  in  the  Joumtii  of  Feb.  l^th,  I 
havti  learned  thai  a  few  seedlings  of  Theobroma  cacao 
were  planted  in  the  Yerai  nearly  two  years  ago.  They 
weru  sent  out  from  Kew,  and  hopes  are  entertained  ot 
their  suceeas.  As  beneQt  would  result  from  such  aa 
addition  to  the  resources  of  the  country,  may  I  agnin 
ask  for  a  few  lines? 

The  instances  of  the  introduction  of  cinchoxm  and  tea, 
which  have  proved  great  successes,  are  to  the  purpose. 
The  formerf  it  is  well  known,  was  introduced  direct 
&om  South  America,  nor  was  either  s^nt  out  from 
Kew*  Bo  much  wUl  be  found  to  depend  on  the  choicer 
of  the  first  seedlings,  that  it  appears  to  me  the  suocw 
that  may  roaeonably  be  expected  will  be  jeopardised,  if 
it  is  taken  for  granted  that  the  cacao  eeodinge  frotn  Kew 
are  necessarily  of  excel  lent  character. 

It  seems  remarkable  that  in  all  the  colonies  whick 
supply  this  market,  the  cacao  has  been  introduced  &Dm 
its  original  hiibitat  (with  an  important  exception — Trxni« 
dad),  aud  only  the  oommenor  varietise  have  been  g^wn^ 
In  consequence,  the  cacaos  only  of  Caraccae  and  Trinidad 
oommanLl  good  prices,  and  there  is  but  a  limited  supply 
of  fiue  cacao,  by  no  means  equal  to  the  demand. 

Even  in  these  countries,  there  is  a  growing  tendency 
to  replace  the  better  by  inferior  kinds,  the  **  Creole  '*  by 
tho  **  Forastero/'  The  latter  includes  some  few  kindk 
better  than  the  rest,  although  none  equal  to  the  former. 
The  '*  Forafitero  *'  produces  at  an  earUer  age,  with  less 
labour,  and  more  productively  than  the  '^  Creole,'  butt» 
mostly  the  inferior,  so  it  is  the  more  desirable  to  Eielect. 
tho  hotter  growths  only  for  introduction  into  India ^  and 
not  the  first  that  may  offer  irrespective  of  quality.  Th& 
variety  to  be  partici^arly  avoided  is  the  ^*  Calabacillo,^' 
which  produces  the  inferior  eacao,  but  as  the  trees  yiald 
a  great  deal  more  than  the  other  qualities,  many  pro- 
prietors plant  it*  It  is  this"  Calabacillo  "  that  persona 
iu  London  think  ia  unripe  cacao»  because  the  beans  ar» 
hard.  You  may  cure  it  as  long  as  you  like,  but  thi& 
inside  always  remaine  hard,  though  the  pods  may  hare 
been  picked  perfectly  ripe. 

Were  the  Directors  of  the  Botanical  GJardons  m 
Bengal  to  obtain  seedHnga  direct,  and  choose  either  th& 
**  Creole  "  or  the  belter  kinds  of  *'  Foraatero  "  that  might 
be  specified^  I  feel  convinced  that  many  would  avail 
themselves  of  the  opportunity  of  giving  oacao  culture  tk 
fair  trial.  There  may  aleo  be  indacemente,  thas  either 
the  Indian  Government  or  this  Society  can  offer,  that 
would  slimnlate  them  to  a^^hieve  such  an  important 
addition  to  the  staples  of  India.— I  am,  &c., 

llAH.^niMAX!f   EfPS.. 

Uampitcbd,  March  ^Oth,  187  S. 


A  HINT  TO  BUILDEE8, 

Sm, — ^It  is  probable  that  the  houses  occupied  by  th» 
middle  dassee  in  this  country  are  in  no  respect  so  de- 
ficient as  in  the  want  of  box^room  and  space  for  tho 
stowage  of  dry  goods.  It  is  equally  probable  that  there 
is  no  eueh  source  of  dust  aud  dirt  Ui  be  found  in  our 
houses  as  that  which  accumulates,  in  the  course  of  years, 
under  tho  slate  roofia  of  London  houses.  I  venture  to 
think  that  the  defect  In  construction  may  be  greatly 
remedied,  and  the  evils  arising  from  dirt  be  got  rid  of^ 
if  the  Band ^ blast  Company  wonld  phLce  in  the  msjket  ti 
anpply  of  fiat^rolled  plate- glass  of  sufficient  sijss  and 
strength  to  permit  of  ita  being  used,  by  either  Uuodlcflds 


4U 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  Maech  26,  187S- 


r  tetiaaiti,  in  sybfiitution  fbr  broksn  tlAtes.  This  eovM. 
h^  dona  if  the  ^lass  was  perfonted  ao  as  to  admit  of  its 
beting  unileilf  tis  our  nlMes  ore  at  pr^eat.  All  that  ia 
required  ia  thut  thij  holeia  fihall  be  aiifficienUy  largv  to 
udmit  f)f  expunsiQfi  and  contracttidii,  and  as  thsie  ciui  be 
<nit  rapidly  luiil  cheaply  by  means  o(  the  sand-bbstp  we 
fihould  ihGU  get  light  in  tbe  diwk  pkrei,  aadi  while 
th6  dirt  would  di^iippeaff  we  should  gmn  the  additional 
«fKiee  wMdi  would  be  so  eminently  usefuL — I  am^  &c,, 

F,  D. 


GEHERAL    HQTES. 


Eshitiitloti  of  the  Suf  ar  Tradi  at  TrieBts, — ThBun^t- 
fjoitem  (jf  the  A\i?tri>HurjgHnjm  EEdpire  ana  dTgioiffOi^  nu 
«3chibition  aS  TritsU*  fur  the  tiioDth  of  May  aeit,  tm  acwmnt 
df  th€^  mcrean^d  impcirtaticxQ  of  eug'iir  tt>  limy.  Th.i»  eichibi- 
tioQ  will  prcflent  a  eirimpr^limsive  view  of  the  «tigur  trwlein 
AuH  trii^  M  nn^iuy.  T  he  rfkil  way  ctim  pmt  ies  hmvm  f  roiBtid  rt- 
dnced  ratot  fcr  Ibe  curmf^  df  the  ^ihibits^ 

6t^m  ai  a  Tire  Eztlitgmlelier. — ^It  is  wtU  known  thai 
1ltLmerr.>i3«  expprnni^tita  have  lately  bera  madu  as  bo  the  Taints 
r  "tff  ttoa^  for  c^itin^'aifthiaf?  firmi^  Opinions  at  pmHnt  "vwy  a 
~  _,  I  deal  an  tha  subjoct^  but  tbtro  ii  tit>  doubl  thiit  the  ^wer 
if  ateam  to  penetrate  Ksd  reaeb  placoK  ioacoeMibla  to  a  atraimi 
Hof  waiss'  gives  ^t  certain  adTantagea^  An  appantuni  for 
^ming  fm  sleaoi  antomatically  whan  ths  heat  in  a  bnildiog 
beocrtnsa  auffioQiit  lo  prt>daee  eiectHoa!  <^ntact  bjr  aeUng^  on 
a  tlurmf^CBateTf  and  tbenca  through  fizi table  electrical 
^imagenienti,  hM  been1iit«!y  paUrntcd  by  M«8^rs^  Saodemc^ti 
and  Prootor.  It  is  iitat^  tbftt  reoent  expfirim&ati  with  It 
Mi  Hudden>fi«ld  have  nhown  it  to  work  with  aiKcns. 

Mohair, — Mohair,  or  Aixgora  goats'  hair,  is  prodaced 
w>lely  in  the  rilayefa  of  Angora  a&d  Kaataaibo),  in  Ana 
Mi&or,  The  eUp  of  th«t«  districts  ia  eiiicaated  at  about 
30,000  balt#,  (>f  l^t  cwts,  each.  An  inffrior  cIbm  of  gioala' 
lliir  is  grown  la  Koniai  which  prctTtare  yields  'i,'50U  bales  of 
f^Sks  aame  weight.  Anuthw  low  cla«s  of  goato'  hair  is  nho 
'  ImjdQced  in  tbo  dintri^  of  Tan,  whero  the  entire  cri«p  ia 
^  4|tiot0d  aj  biting  1^000  balea^  It  i»  only  the  superi4ir  quality 
^At  i»  f^nt  yther  to  \m  ctASsed  asd  shipped  hi  K&glitnd,  its 
only  market.  Tha  quantity  exported  in  IS71  wfls  ;5,SSO,0Ot) 
lbB»  weight;  in  I B?2,  4^960,000 Ibi!. ;  and  In  injii,  .5,1:20,000 
Ibf.  t  and  iha  average  price  obtaiui^d  in  IBTv^t  in  England, 
wae  'ia.  lOd.  per  lb.  Tb«^  mative  deatera  in  thin  staple  iLri^  iu 
the  habit  of  w^ttin^  the  hair  to  increass  ita  weight  bef{>rs 
biingiag^  it  to  lai^rket,  and  this  deteriorates  it  to  a  conaiderable 
.  «xteat.  Many  a  time  have  elf  jHs  been  mvde  by  the  merc^hanta 
I  pat  a  stop  to  this  praetiee,  and  the  Qu^vemment  has  ako 
^'ftequently  prohibiicd  the  emitcm,  but  the  law  haa  been 
allowed  to  remnin  a  dead  letter^  and  the  proTenl*  of  tb*  mer- 
chants  are  uDhepdod«  The  mohair  would  be  inortM  mluabls 
io  oar  apinnera  could  it  be  obtained  unwctted,  fnr  it  would 
Hwa  retain  its  luatre,  and  it  ia  the  bHgbtn«a»  of  tho  staple 
tbat  eshanesH  ita  value  aa  a  substitute  for  ailk^—Jottmtil  of 
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ORnnfABT  MEETLh'GS, 
Wednesday  EveniiigA,  at  B  o'clock*    Thi?  follow- 
ing aiTang«a£ieiits  have  been  made  :— 

Maiu?ii  3L— '*  Food  Adultetfatioc  and  thcr  Legislative 
EnAottnents  Relating  Thsfeto/'    By  Wixtwobth  Las- 
l«KLLS8  Scott,  Esq.    On  this  ocouiion  Dr.  W4  B*  Cau- 
^^ENTVK,  F,R.B.,  &c.,w01  preside. 

ApttiL  7.-^"0aptiun  Litmur's  Improifed  Byatem  of 

Town  Dniinage/*  By  Adam  Scott,  Esq.  On  tfaia  eremng 

Thomas  UawiLn.mY,  liJaq^,  will  preside. 

Apbr.    14.— "The    Beet   Method    of    miking    Field 

^Expfflriments  prEirtically  naeftil  to  Agrictilturiata.**      By 

Profesflor  John  Wjuijutson. 


AjpiuIi  31^ — "Tha  India  Muaenm  Qi>aii«.'*  I| 
Dr,  FooftM  WanDV^  . 

Ats^  ^iA.—**  HmM-^oea  «sd  Hon^-ihaetfif;*  I 
G-EOBOB  FLEXiaGf  Esq.,  y«lniati7  Soigeoiit  Bhi 
Engineera.  J 

Mat  5.  —  ''The  Froteotiim  «C  BuiMiiMa  id 
Lightning/'  By  R.  J.  Mjy(3t»  E«^  H.]).*  PnW 
of  "the  Metaotokigical  Sodety. 


Tuesday  Evi?ningS|   at  8  o'clodt.    tli  1 
ing  arrangements  HaTe  been  zn&de  i- — 

MjlMCU  30* — *'  CiTiliaatloa  and  Frrjgtrsj  mi  t 
Coast  of  Africa,  as  affectEd  l>y  Eimtf 
tbo  Nativfs  Inhabjtaats."     By  AiiDai 

Arau.  IS.— **0n  thti  Prabahla  lijiiijfcLfit:f<  ui 
Censtructioti  in  Natal  upon  thA  Xraiisv  isd^ 
CiTitisn^u  t?f   tha  KatiTe   Eaeea,  of  lb* 
adjacent  Tewttoff/*    By  A,  Bko^toxo*  fiiq. 


Friday  evenings  at  dgbt  o'clock,  the  : 
atrangem^^ntB  havL'  been  made : — 

Aran.  2. — '"Hieamijei  and  SuR^festwas  fat  1 
vanc^iAent  of  the  Wet  and  Dry  CuUivaticin  d  J 
by  Bo  BEET  H,  Ellwt,  Esq-,  Autlisir  of  *'  Exp 
a  Piantef,"  ^c. 

AraiL  23,""  The  Pitparation  and   \km  ■ 
Fibre,*'  by  Dr.  J.  Forwis  WATap«t. 

Apmil    i^O-  —  *'  Indian    Mattttlitffaii^"    bf 
H^j^  Esq.,  of  Manehttster. 

May  14,—''  The  Husman  Advnse  In  C^oM^ 
ita  CommierGiAl,  Literary,  and  Soeial  Mnp^M  C 
India  and  tha  East,"  by  the  lie^*  Jahxs  Lnxa* 
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Friday  Eveningft  at  8  o'clock. — ^Tlie 
arrangemonts  have  been  iiiad^  i — 

ApjiiL  16.^ — **  Recent  Advances  in  PI — 
Scicnoo/'  by  J.  8pn.ii¥af  Eaq.j  Vice^PrsridsHl 
Photognipbic  BonJiPty.  WAituB^  Pn  La  *'"' 
D.C.L.,  F.H.S,,  will  prsside. 

May   7. —  "Alum   Bhai«    sfed  its  A; 
BmimLY  BioB^  Esq^ 

MZETINOS    FOB    TBZE    EUfflTlKQ 

Moa^H..  Jiixtltutr!  of  ActuAiies,  QuadrsBfte*  Knw^C 

Biililiefik  aafltftiflj:  fiod«?t7 ,  SontbaDiE 
Sp^ni,  ICr.B.  J.  D«w^ni  *'  Wa0d-i 
rtns..»*80QIlTY  OV  ABTi*  John-«ti«at,  hM^ 
ikJtnaa,  fieeciaa^     Mr.  Swikoxr,  *'C 
FfeOffren  on  tile  OoiO  Coast  of  At^t^  ■*  J 
Buf^pean  Omtam  wftft  the  ^a^f  lat  iT  ^<i 

CJb«niicAl,     Borlingtvu    Hattv«    W<«  ^  ^•^^ 
Meetings 
Wbp.  ...society  or  ABTS,  Jolm-rttt*t,  AidlW 
Mr.  W,  L  S™tt»  *' Fwid  Aiiult.«»tioflf^ 
UtiTe  Eaaotmeati  H^tibg  thef«ty-* 
Tatris...LlnJiean,  BuTlingt^^n  Honiw*  W.,  8  pjn, 
**The  CcmtwiiUrm  of  Vi9gvL«hit  th|r»* 
pent/*    >.   Mr.  f^ancjs  IL  Wcddi.  fht  J 
tiFO  Pafaaiiic  F*nrm*  of  the  FamUj  Tftrarn 

LoDdDn  InKtitTition,  FLti*buJ7-eitTni»tBC^ 
FreenuuXi  **  History  and  U^^of  iha  fiafw' 

Cbanii»l« BazlmtWii  HvuMt  W^  Spa. 
and  JJbed  liibe*  *'  Ths  Aif*i«i  ojrj" > 
Omplii  on  0}«anie  Bodia,*''    Ko.  Ym. 
Bmnofbrm^  and  TN>doftjirffl,'* 

SOCIETY  OF  AETB.  Jnhn^.alKaUlfliJlJji'! 
[ttwhao  fttcti»n.l    Mr,  Bobot  H.  B™.  • 
and  iancstiinu  tor  ths  Advianfn'— *  v  V  ^ 
liiyC^omiWtSimoiflDdi*."      ^     ^«^  wi5_l 

Oeologiatrf  Aweowtiaa*  traif^idlTMailafv;;^^ 

Amhi^iulopioal^a^ftQtioiD,  M^KewF 
4  pjca. 


.n 


Fai., 
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icESBiires  or  the  sciciett. 


ALBEET  mmiUi. 


[  frill  proceed  to  consider  the  award 
liUbort  M^dtd  for  lS7a^  early  ia  May  next, 
^mdalwaa  struck  to  reward  '  ^  diatinguiahed 
.  m  |iromottiig  Art*,  Manuf  actures,  or  Com- 
}  j'*  and  has  been  awarded  as  foUowB  : — 

{ tS64,  to  Sir  Rowland  BjU,  K.C,B.,  **  for  bia  great 
I  Id  Ait»,  ManufiictTireet  and  Oommerce,  in  Ui^ 
aof  Ibe  penny  poatage,  and  fof  his  other  reforms 
Ljli  posUl  lystem  4)f  this  coantry^  tho  beneflta   of 
'fc  feivt,  howeTpr,  not  bfi-en  confined  to  this  <x)untry, 
9  ffxtended  over  the  civilised  world/' 
*,  to  hii  Imperial  Majtaty,  Nopoleon  III*,  "  for 
''   \  merit  in  pxomotiii;^,  in  many  waya,  hy  his 
,  the  intematiDnoJ  {»t>gn)iB  of  Arts^ 

, Oommeroe,  the  prools  of  which  art? 

i%  Ilk  jidiciotu  patrotia^c  of  Art,  his  enlightened 
au  pmicy,  hud  especially  by  ths  aboUtiOA  of 
_   I  in  Uvour  of  Britiah  subjects." 
I  l*kS,  to  Fiofo»or  Faraday,  D.C.L.,  F.R.8,,  hr 
id  cliolbriisityt,  magn^'tiBm^  and  chemistry, 
iir  reltttioii  to  tha  industrie$  of  the  world  p 
dy  promotad  Arta,  Manufacture^^  and  Com- 

li  to  Mr.  (now  Sir}  W,  Fothergill  Cooke  and 

(now   8Jr)    CharleH    Wheatetone,  F.R.S.,   in 

;  of  their  joint  labonis  in  eBtabliahing-  the 

.10  Mr.  (now  Sir)  Joseph  Whitworth,  F.E.S., 
HOT  ihu  indention  and  manafacture  of  inatrn- 
1^^  tocasnremeot  imd  uniform  stimdardH,  by  which 
doction   of  maohinary  hss  been  bron^^ht  to  a 
I  purf^:^tioTi  hitherto  imapproachod,  to  the  great 
•ainii  of  Arta,  Manafketorcfl,  and  Commerce.'* 
I|99,  to  Bur  an  JuJtos  von  Licbig^  .isBocluto  of  the 
B  of   France^   Foreign   Member  of  tbo  Eoyal 
,  Chfiralier  of  the  Legion  of  Honour,  ^0*,  **  for 
r&tiM  viittnble  researches  and  writings,  which 
Inlivtttd  most  importantly  to  the  deYelopmcnt 
ay  and  agriculture;  to  tbe  adYEinceroent  of 
tsa*  and  to  tha  benefits  derived  from  that 
^Alli»  M&nnfAetuie«}  and  Oommerco.^' 
1^  to  H.   Ferdinand  de  Lessepa,  ''  for  serrioes 
I  to  Ait*^  ManttiEaotitrefl,  and  Commercei  by  the 
Ml  of  the  Suez  Canal." 

II,  to  Mr.  Henry  CoK  C,B.  (now  Sir  Henry 

l*%}t  "<br  hi*  importfint  aervict'S  in  promoting 

rt%  aod  C'ommtrco,  espt-cinilly  in  aiding 

\  and  dcTelopment  of  Int^mtttionHl  Ei- 

^  fka  tla^elopment  of  Science  and  Art,  luid  the 

liiigtcin  Miitteum,'^ 

I  to  Mir.  Hc^nrj'  Bessemer,  **^v  iho  ennnent 
ntettl  by  Mm  to  ArtA*  ManufdwtnrerM,  and 
k  la  d*vtilopuig  the  manufaottire  of  flteelj ' 
,  to  M.  Mkhel  Engiine  Ob.vrtal,  '^for  hi  a 


ehemio*^  researches,  especiaEy  in  referemco  to  saponifl- 
cjation*  dyeing,  agricuUurev  and  natural  history,  whieh 
for  more  than  half  a  century  havo  e^xereiaed  a  wide  ia- 
fliienea  on  the  induatnal  arts  of  the  world," 

la  1874,  to  C.  W.  Siemens,  D,C.t.,,  F,I1.S.,  "  For  hii 
reiearehes  in  connection  with  the  laws  of  heat^  and  the 
pmctieal  application s  of  them  to  fumacea  used  in  tha^J 
Arts ;  and  for  his  ttiiprovenients  in  the  manufactnre  ofiT 
iron ;  and  generally  for  the  serTice^  rendered  by  bim  M 
connection  with  cconomiiation  of  fuel  in  its  variouB 
applicationii  to  Manufacturea  and  the  Arts." 

The  CoTindl  invite  members  of  the  Sucioty  to 
lorwartl  to  the  Secretary,  on  or  before  the  12th  of 
April »  the  namee  of  such  men  of  hjgb^  distinctiou 
aa  they  rany  think  worthy  of  this  honour. 


AFKICAJT   BECTIOH. 


A  meeting  of  this  aection  was  held  on  Tueadafi 
March  30 »  Mr,  Hyi>E  ClaekE  in  the  ohair* 

The  CliairinaQ  aaid^Ladicfi  and  Gentlemen,  no  rafe- 
renco  m  noceaairy  in  any  Society  where  gentlemen  ara 
present  who  are  connected  with  West  Africa  in  order  to 
introdiice  the  name  of  Btr,  Swamey.  Upon  oft  he  haa 
certainly  strong  ttlaimft*  becauB©  from  the  first  eiif  fcence 
he  haa  be^n  a  willing  and  zealona  supporter  of  this  Set^ 
tion.    I  now  call  upon  Mr*  Swanky  to  read  Mi  paper« 

!rhe  paper  read  was : — 

CIVILISATION  AHD  PEOGEESS  ON  THE 
GOLD  COAST  OF  AJEICA,  AS  AFFECTEB  BY 
EITROPEAN  OONTACT  WITH  THE  NATlTK 
IHHABITA^'T8. 

By  Andrew  Swaniy, 

Opinions  ns  to  the  chai'Evcter  and  capacity  of  the 
Negro  raoea  have  greatly  varied  at  different 
periods ;  for  ages  they  were  regarded  as  fit  oidy  for 
the  most  servile  occupations  antion^  strangers,  and 
uccordinsfly  we  find  thorn  borne  away  from  their 
country  by  land  and  sea,  to  dig  and  plant  that 
others  might  reap ;  the  earliest  nionttmenta  and 
traditions  of  the  human  race  bear  witnesa  to 
the  duTJition  of  their  degraded  condition,  which  is 
even  now  but  partially  imprOTed,  England  may 
fidrly  claim  the  iiiitiative  in  tiie  change  which  has, 
ainoo  the  conimenoemcnt  of  the  present  century, 
been  effected  in  thia  contomptuoua  notion  and  its 
disaatrona  consequences ;  and,  indood,  vivid  sensQ 
of  pftit  in  justice  led  to  senseless  partiality  in  the 
minds  of  some  of  our  eountrjinen  ;  but  thia  feel- 
ing has  again  toned  down  to  a  reasonable  estimate 
of  the  position  of  the  African  among  mankind* 

Evpii  noWfc  able  and  conscientuyoi  men  tlisagree 
greatly  on  this  subject,  for  while  aome  oonstder  the 
African  as  differing  only  in  odneation  from  the 
EuTOpeAu,  others  hold  that  the  diirerenco  between, 
the  two  is  not  merely  one  of  acquisitiveness  but 
of  development,  ajidthat  the  barrier  between  thorn. 
is  insunuountaide  ;  nor»  indi^,  do  these  extreme 
opinions  appear  at  first  iight  groundless.  From  the 
long  intereoiu^e  of  the  African  native  with  the 
nations  of  Europe  we  would  expect  from  him  some 
progress  in  European  arts,  and  industry  and  wealth 
aeem  naturally  to  follow  commerce^  but  yet  thest* 
happy  reaults  have  not  been  attained. 

I  propose  to  consider  this  evening  the  nature  of 
the  ii'latigns,  past  and  present,  of  the  two  races, 
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and  I  caBBot  select,  for  the  acene  of  tlak  inquiry i ' 
a  more  suitable  locality  than  the  Gkild  Coast,  be- 
cause it  was  among  the  parte  of  tropioal  Alricii 
£i^t  visited,  and  it  has  ever  sinea  been  cons  ton  tlj 
inLabitetl  by  Europetins ;  the  number  of  forts» 
nearly  twenty*  formerly  occupied  in  considerable 
fltrengtbt  attest  its  past  importance,  while  the 
future  of  the  Gold  Coajit  looks  bright<^r  than 
that  of  any  other  district  inhabited  by  the  Negro 
ra^e. 

The  earliest  records  of  commerce  between 
Europeans  eud  the  inhabitants  of  the  Gold  Coast 
date  from  the  latter  half  of  the  14th  century. 
In  the  year  KW6  a  company  was  formed  at  Rouen 
with  thct  object  of  trading  in  West  Africa,  and  for 
aevcTal  years  its  operations  were  confined  to  the 
coa^t  hetwe+^n  Cape  Yird  and  the  River  Sestss, 
but  in  the  year  1380  one  of  the  company's  veaselsj 
the  Nf^ire  Bume  de  ban  Vttt/age^  reached  the  coast 
beyond  Cape  Three  Points,  and  returned  to 
Dieppe,  after  an  absence  of  nine  months,  with  a 
eonsidorable  amount  of  gold,  besides  other  valuable 
uiorchandise. 

In  the  y^ftr  1382  three  vessels  left  THejppe  for 
the  Gold  Coast ^  and  one  of  tJicm.^  the  St.  A  ichohSf 
anchored  at  La  Miiie,   the    present  Elmina,    eo 
called  from  the  quantity  of  gold  procured  there. 
On  the  return  of  this  vessel/  after  an  absence  of 
tea  months,  the   Rouen  Company  determined  to 
estahhah  their  trade   on  a   iirm   footing  at   that 
plaoe,  and  in  1383  three  more  ships  were  dispatched 
by  them,  with  matenals  for  building  a  blockhouse ; 
trade  increased,  and  it  became  uecesmvcy  to  increase 
the  accommodatioii  for  carrying  it   on^  so  large 
magajttiies  and  stores  were  erected,  with  towers 
and  batteries  to   protect  them,  and  a  church,   in 
ptirt  remaining  to  the  present  day,  replaced  the 
small  chapel  originally  built.     The  enterprise  of 
the    Rouen    Cemptmy    so     prosperously    begTin, 
dwijidhdj  and  linally  broke  down  under  the  in* 
fluenco  of  the  civil  wars  which  devastated  France 
in  the  reigns  of  Charl<^  VI*  and  Charles  VII, ; 
their  trade  gradually  diminished,   and   died   out 
about  the  years  14tjO-TO.      It  is  very  generally 
supposed    that    the    Portuguese    were  the  first 
to    discover    and  to   trade  with  the  Gold  Ooaat, 
and  this  supposition  m  snppirted  by  many  well- 
knoi^Ti   facts t    among    others,    the     introduction 
of    many   words  of    Portuguese  origin  into  the 
language  of    the  natives;    and    such  names    as 
^Qmina,  Cabo  Corso,  now  Cape  Coast,  not  to  speak 
of  mere  important  places  to  the  south  of  these, 
sufficiently  prove  that  Portugal  was  among  the 
earHest  and  most  prominent  of  n^vtions  to  come  in 
csontact  with  West  Africa ;  but  I  can  find  no  record 
of  any  expedition  to  the  Gold  Coast  UBdert^ken  by 
the  Portuguese  before  the  year  1465,  although  I 
am  aware  that  their  great  navigators  chscovered 
Madeira  and    the  Cape  Yerd  Islandj^^   with   the 
part  of  Africa  adjacenti  early  in  the  1  jth  century- 
A  large  vessel  sealed  from  liisbon   in  Augnst  of 
that  year  ( 14 (i5):  am ving  on  the  coast  the  crew 
suffered  so  severely  from  fever  that  they  lost  many 
of^theirmen ;  their  numbersheingthua  reduced ,  they 
were  unable  to  manage  the  vessel,  and  wore  carried 
by  strong  easterly  currents  to  St>  Thomas.      Here 
they  built  two  caravels  with  part  of  their  ship's 
timbers^  dispatching  one  to  Lisbon  with   inteUi- 
gence  of  their  disaster,  while  the  other^aftc^r  discov- 
ering Prince's  Island  and  Fernando  Po,  proceeded 


westwards  as  far  as  Acou.  The  officer  in  conninnai 

finding  gold  in  abundance^  decided  to  rfcturfi  to  9 
Thomas!,  and  rt^port  his  disdoveries  t 
The  earavel  was  laden  with  such  t : 
were  supposed  most  suitable,  and   diap«iti:lted J 
Accra  ^     Their  success  waa  sncti,  tbat  about  m 
year  1480  the  Portuguese  t^gulaHy  establylf^ 
themseh^es  there;  three  years    afterwards   Ih 
found  Elmina  Fort  had  been  abandoned  by  d 
French,  and  in  the  year  H$4  an   expeditioai^ 
Lisbon  to  take  possessioiL  of  it.     On  the  23rd  I 
April  of  the  same  year  they  landed  and  m^ 
themselves  in    the  castle^  naming  it  Bi* 
d'Elminat  in  honour  of  the  saint  to  whom 
day  (the  2i5rd  of  April)  was  dedicated, 
fortifications  were  added  to  the  old  binldtng,^ 
larging   it    in   fact   to     its    present     dimi 
A  company  was  then  formed  at  Liibon^ 
king's  patronage,  and,  as  was  usual  in  thi 
a  monopoly  of  all  trade  between  Weitent 
and  Lisbon  was  conceded  to  it.     Ita  agtotll 
the   fort   of  Ht*    Anthony  Axim,    west  of  tk 
Tliree  Points,  and  establisbed  a  factory  Jit  €hm 
and  for  more  thrm  a  century  tbey  exerdwdl 
influence   amounting   almost  to  Hovoreigiity  f| 
the  natives  of  the  Gold  Coast,  and  sucoeedei^ 
maintaining  the  whole  trade  in  their  own  lufl 
their  armed  ships  driving  away  or  capttiriuf  t 
ships  of  other  nations*    Towarda  the  ctiiI  fif  tkl 
16th  century  the  French  made  an  attempt 
establisU  themselves »  but  their  ships  were  af 
and  themselves  imprisoned  and  ill-treated. 
III.,  their  king  at  the  time,  being  powerl" 
help  them,  fully  occnpied  as  be  wns  bj  tiis 
internal  troubles*      Thus  were  the  Fr^ch 
compelled  to  abandon  the  coast,  retaiiiiii^ 
their  positiotf  on   the  Senegal,  wMch 
hold.     From  this  time  forward  the  Po; 
mained  for  a  great  length  of  time  sole 
the  Gold  Coast,  and,  indeed,  of  nearly  tht 
coast  line  of  Western  Africa,  and  the  fHi 
vast  cities  bear  witness  in  our  day  to  their 
and  enterprise.      But  these  great  quahtii* 
dimmed  by  cruelty  aud  isjustioe,  which  nt  l 
became  insupportable  to  toe  natives*     Tho 
assembled ,  under  some  specioua  pretext*  ft  i 
of  men,  surprii^ed  the  fort,  and  ma^wacred 
Portuguese,  and  when  the  General  m  t^om; 
of  Elmina  sent  a  considerable  body  of 
ayenge  his  countrymen*  the  iiatlv^t  lO-     _ 
expelled  them»    Prom  tiat  day  to  this  tlj^fi 
never  recovered  their  positiou  at  Accra* 
The  Dutch  now  appear  on  the  stjene. 
they,  for  the  first  time,  reached  the  Gold 
were  eagerly  welcomed  by  the  natiT^ 
plored  them  to  establish  themselves,    *"^ 
the  choice  of  a  site.      The  Butch 
Coast »  where  they  constructed  a  fort ; 
not  allowed,  however,  to  trade  in  pcaotfi 
guese  using  their  utmost  endeavours  t*^ 
away*      At  length 'the  Dutch  G- 
out  nine  ships  well  supplied  T/iHth 
war,  which  arrived  on  the    coast  hi  Jw, 
800  soldiers,  oOOseamen»  and  a  nmniicroj 
mendah  natives  were  landed  near  tht*  ciim 
after  a  contest  with  the  natives  ef^^^uioNi 
Dutch  took  possession  of  the  hill  of  ^^'  ^^^^ 
they  placed  Cfuui on  to  commstijl  th 
George,  The  Poi^uguesc  on  1 1  ■ 
powerlegs,  surrendered,  thufi  l:  ■  • 
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oflioItL  Shortly  afterwards  tbey  retired  to 

honiM,  letaTmg  the  coast  altogflther^  wliile  the 

hy    oonquGit    or    occupation,     obtained 

of  caany  important  points  along^  the 

Bic«t  of  which  tbf^y  retained  till  the  year 

r^m  the  Eastern  fortu  were  exchanged  for 

lol  our  Westani  ones,  and  in  1871  thr*y  ceded 

>  Oolfi  Coast  poBsessiona  to  the  English. 

I  tmable  to  fix  the  exJict  date  of  th*J  opening 

Jx$h  tmdjd  on  the  Gold  Coast ;  it  was,  how- 

fdomfflGnGed  in  the  middle  of  the  16th  ecTitiiry 

iont  adventiiTera,  probably  from  Bristol, 

ly    without    any    support    from    the 

of   that    day.      Later  on  James  I* 

!  the  enterprise,  and  in  the  yenr  1{J6!2, 

1  Conipeny  of  Adventurers  was  founded, 

'  thp  patron fige  of  the  Duke  of  York,  for  the 

i  of  jmi§e<."uting^  the  trade*      Shortly  after- 

i  ft  war  broke  out  between  England  and  the 

tbe  En^liah  attacked  and  captured 

a,  Secondee,  and  Cape  Coast  Castle,  and 

lion  of  some  places  of  minor  import- 

i  they  were  not  long-  permitted  to  retain 

atlons,  ns  the  cfiilahrated  Dutch  Admiral,  De 

on  the  aeene  with  a  powerful 

i!y  obtained  posHessiou  of  all  of  them 

Cfia.9t    Castle,    which    succossfully 

1 1^1  his  efforts  to  take  it. 

s  Ifld  to  the  dissolution  of  the  compaiiy 

I67:i,  a  new  company,  entitled  the 

i^jtii    Company,  ejitablishod  themielveii 

il»  ailing  the  coast,  eitending  from 

I  ra,  building  forts  to  enable  their 

lo  eontend  mioeesafully  with  the  Dutch, 

Wroin  they  were  freijuently  at  war.     In  1750 

|ctiArt«T   was  taken   from  them,  and    their 

t  handed  oTrer  to  the  African  Company  of 

I  the  rivalni"  with  the  Dutch  continued , 

ItufFeni^g  far  irreater  lomi^n   than   the 

captured  five  of  their  forts.     How* 

beinj^    re8t<>red    in    the    year    1782, 

I  plAoae  were  restored,  and  both  nations 

leeaton  of  thetr  re^mctive  stations  from 

I  to  file  year  of  the  transfer  already  alluded 

L  nuihle  to  trace  the  history  of  the  occupa- 

fihe  Daaiea  of  certain  potitionfl  on  the  coast> 

I  neariy  two  centuries  they  held  Christian - 

Ue  at  Accra,  and  the  fort  of  Quittab, 

I  they  sold  to  the  English  in  1M50, 

[Ici  R  reioent  period  the  seaboard  of  the  Gold 

^  Yitii  wa  undefined  jurisdiction  inland,  was 

ibeNraen  the  English  and  Dutch,  bordered 

'  WMtw»rd  by  the  French   settlements  of 

^  §md  Grand  Bassamp  and  on  the  en^  by  in- 

Ifltit  native  tribes.     Now  the  British  Colony 

Gold  Coast  extends  from  Kewtown,  near 

r  river,  to  Quittah,  a  distonco  of  about 

I  Wit  me  that  Europeana  have  been  in  cott  - 
asid  have  n?sided  without  intermission 
,  lhi>  inhabitants*  of  the  Gold  Coast  for  at 
jwus,  nay,  if  the  history  of  the  first 
I  OOtrapAtion  is  authentic,  500  years* 
I IWW  consult  the  oldest  writers,  who  have 
I  the  character  of  the  natives,    John  Leo, 
MCK)r/who  travelled  over  a  large  part 
bus  writes  of  the  Africans  in  general : — 

_  b  Ih*  tah«b(^mts  hvfl  a  brutifth  ktcd  <jf  lifci  who^ 
\  ^  kioiii  «f  food  uti  lad  Mieacei,  dot  frholy 


Applf  their  mfndei  iioto  theft  and  tioIbow,  Nftwr  at  yrt 
h^d  they  «ny  r«ti§^OD,  any  Uwi,  or  any  gnod  kind  of  Iirin^, 
bpt  aliriiiepi  had,  and  erer  will  bare,  a  [do»C  mifidrmbb  and 
ditttreaud  Jiffl.  There  cannot  any  tr»ch«ry  or  Tillftnift  be  in* 
vented  lo  dAraEmble  whioh  for  lucre'i  sake  they  dire  not 
attempt.  They  spend  all  their  time  tvhmr  m  xaobt  lowd 
ptacticeB  or  in  hunttEig^j  or  elm  in  warfuTe ;  neither  veare 
they  imy  sbtHie  or  (fiirment»»  The  Neproa  like^rwo  Ipade  a 
b«aitly  feifidfl  ai  Mf«,  being  ntterly  destitute  of  u»e  af  re4«Qa, 
of  deitertUe,  of  wit,  and  of  all  artufi.  Vea,  tbigy  ao  bebaTo 
th<iiDe{$]rM  at  if  they  had  cyatintially  tiTbdin  a  foroit  aioo&g 
wilde  baaatii.'* 

Ltitor  on,  in  the  year  1700,  we  find  Bosman,  in 
treating,  aa  he  sayg^  of  the  natural  temper  of  th& 
natives  of  the  Gold  Ooast,  writing-  thus  : — 

"  Ths  Negroa  ar«  all,  without  exoeption^cTiiiftyr  viUanmia 
and  frjfcuduleQt,  and  Tary  ieldcim  lu  b«i  tni«l«d,  being  aara  to 
•lip  no  opportttaity  of  Gbeatinic  na  Europ^anf  nor,  ind^di 
onei  another.  A  uji^n  nf  integrity  ie  at  rare  amonfc  them  Ai  a 
white  falofjn ;  they  aeem^  indctsd,  in  be  bom  and  bred  irillaine, 
j%1t  eoTta  of  bae@aeee  h^viDf  g^it  aach  MStre  f (Xittni^  in  them,  tbal 
{t  i«  ijnpoiiHibtfl  to  be  ooDHeal^.  The  de^j^enerate  riceit  are 
aocompanied  by  their  «j,a(eri— Sloth  and  JdleDCfl^^'tD  which 
they  are  ao  pin:«n«t  thut  nothing  but  the  titmosl  neoeaiity  caa 
force  them  to  JatK>ar/' 

Le  Pere"Eabat  writes  in  a  similar  strain,  priuaing 
only  tbe  maternal  love  of  the  poor  Negress  ;  nor^ 
indJeM,  has  any  traveller  in  Central  Africa  differed 
materially  from  Leo  and  Bosnian.  Inhuman 
cmelty  in  many  parts  height^aied  by  cannibalism, 
base  and  grovelling  superstition  leading  to  tho 
wholesale  sacrifice  of  human  life»  extending  over 
imtaense  districts  in  Africa ;  we  find  even  Ijiving- 
stone,  the  Negro's  friend,  Ix^aring  unwilling  wit- 
ness to  the  degraded  condition  of  the  people  among* 
whom  be  travelled*  It  is  not  astonishing  then 
that  tbe  inhabitants  of  the  Gold  Coast  presented  to 
their  first  European  visitors  a  Mghly-coloured 
picture  of  all  the  evils  of  barbarism  without  on© 
redeeming  feature. 

Though  this  piature  of  the  natives  of  the  Gold 
Coast  in  bad^  nay,  absolutely  distressing  to  the 
beholder,  yet  we  find  them  at  an  early  period 
engaged  in  certain  industrial  purstiits ;  their  houaea 
were  then  aa  now  neatly  built  of  clay,  carefully 
mixed,  and  well  thatched ;  indeed,  they  were  suf^ 
ficiently  advanced  in  the  art  of  building  to  erect 
houses  two  stories  in  height. 

Such  clothing  as  was  at  thet  time  worn  woi 
chiefly  of  native  make,  the  warp  and  weft  being 
spun  by  the  women  ^  and  the  narrow  looms,  with  a 
road  only  three  or  four  inches  long,  worked  by 
the  men,  the  principal  seats  of  this  manufacttiro 
being  about  Assinee  on  the  westi  and  Popo  on  the 
east;  while  the  natives  of  Axini  and  the  neigh- 
bourhood grew  a  great  deal  of  rice,  which  they 
exported  or  exchanged  for  other  ^irtieles*  But 
Httle  or  no  encouragement  wn&  given  by  European 
traders  for  the  production  of  these  articles.  Palm- 
oil  was  in  use  among  the  natives  as  early  aa  the 
year  1600^  and  probably  centuries  before^  for  I  find 
the  following  paragraph  in  an  edition  of  Leo's 
travels  published  in  that  year  :■ — - 

**  Here  alio  iimade  of  the  oil  And  thtaahes  of  the  pftlme^ 
troe  a  Jdod  cff  sope  which  hath  donbla  the  fer«e  of  ouri,  for 
whioh  canae  it  fa  farbidden  by  the  Fortugata/^ 

Exactly  the  same  kind  of  soap  is  in  use  at  the  pre- 
sent time,  and  is  a  very  severe  test  of  the  dura- 
bility of  colours  in  cotton  manufactures*  But 
palm-oil  only  heoame  an  export  commodity  in  the 
early  part  of  the  present  century. 

The  produce  of  the  country  being  io  limitedi  wo 
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ai*9  led  to  inquire  into  tlie  attractions  whrcli 
tempted  so  many  European  adventurers  to  the  Gold 
Coast  in  the  14tli  and  15tli  conturies.  The  fact 
was,  that  gold  and  spices  wore  to  be  had  in  con- 
siderable quantities.  A  near  and  direct  route  to 
the  oonntrie*  producing  spices  and  silk  was  the 
object  of  moat  of  the  adventurous  navigators  of 
pjitt  ages,  and  although  the  peppers  of  West 
Afiica  are  now  of  little  or  no  value  when  cemparod 
with  the  products  of  Indtii  and  the  Eistei-n 
Archipela^e,  they  were  deemed  of  considerablo 
irapfirtaiice  four  or  five  himdred  years  ago.  In  the 
work  pmt  quoted  the  writer  says :  — 

*'  Tbii  fjoiiiitrie  nbotindetb  with  long  popper,  oalled  by  tli» 
PortugftlH  *•  pimeato  d«  1  rabfl/  which  i;i  m  much  m  to  say 
peppfT  wJJh  n  taylfl.  Thttt  tailed  or  long  pepper  to  far  ei- 
^UiJth  tbo  pepppr  of  ths  East  Indies,  tbut  lui  uunce  thereof 
|«  ul  mon^  ftjrce  thjin  Iinlf  a  pr.mtid  of  Chat  other,  for  which 
tAUM  tbti  kingv  of  Portuj^rftle  hnve  dotio  what  \&y  in  their 
power  to  keep  it  from  being  brought  mto  thftso  ptrts  of 
Earop,  k»t  it  should  txi  much  iibaflA  the  ABttm&tiou  and 
price  oi  Iheir  IndiAU  pt?pper,'* 

And  then  the  writer  adds  that  gi'eat  4iiiantities 
were,  ntivertheless,  introdnood  ty  the  v>vriotis 
European  traders*  Thia  passa^  undoubtedly 
refers  te  the  common  ChiH  pepx^r^  of  which  our 
ciiycntie  popper  is  niade^  and  which  still  forraji  a 
small  and  smimportnnt  branch  of  the  African  tragic* 
Ouinea  grain  a,  then  called  grains  of  Paradise^  were 
also  among  the  ex.ports  from  West  Africa,  hut  their 
value  was  of  minor  impertaneo. 

Thtj  fact  that  f^old  was  ebUinable  in  exchange 
for  articles  of  infinitely  less  vidue  was,  no  doabt, 
the  eliief  inducement  which  led  European  adven- 
tnreis  to  Wc'atem  Africa  ;  lon^:  before  the  op*ming 
of  the  slave  tifldo  cenipflnies  were  formed  and  forts 
built  with  the  objeot  of  carrying  on  and » indeed,  of 
monopolising  the  gold  trade^  and  as  the  precious 
metal  was  only  found  between  Assmee  and  Ca]>e  8t. 
Paiil,  the  Gold  Ooast  speedily  mm  to  importante 
in  the  **8timation  of  Europeaiis*  1  am  unable  to 
itate  the  quantity  of  gold  exported  annually  before 
1700,  but  I  believe  it  to  have  greatly  exceeded 
present  exportsi  aa  the  various  establishments 
along  the  coaat  must  have  entailed  very  great  ex- 
penae^  and  a  number  of  voBsela  were  engage«l  in 
the  trade.  Bui  Beaman,  who  i«  jutftly  considered 
one  of  our  moat  reliable  writers  on  Africa,  and  who 
wrote  about  the  year  1 7i)0,  f^^ti mates  the  annual 
export  of  geld  in  peacejible  times  at  7,000  marks, 
or  over  £200, 000^  three  or  four  times  the  amount 
at  present  exported.  I  am  led  to  believe  thiit  the 
French  and  Pariuguese,  on  their  til's t  arrival  on  the 
Coast,  ftiund  large  qunn titles  of  the  precioua  metal, 
the  accumtdfttion  of  many  years »  in  the  hands  of 
1^0  natives,  that  its  Talne  was  comparatively  un- 
imown  to  the  latter,  and  that  they  re>adily  parted 
with  1*11  they  could  procure^  ae  in  all  ^jrobability 
g'old  waa  not  then,  aa  it  iu  now,  the  medium  of  ex- 
change  and  the  representative  of  wealth,  I  have 
no  doubt  that  a  large  proportion  of  the  gold  now 
found  i^  i^tained  by  the  inhabitants* 

Fi'om  what  I  have  stated  it  will  appear  that 
during  the  iirst  century,  or  150  yemis,  of  their  stay 
on  the  Gold  Coasts  the  diiierent  European  com.mu- 
nitiei  wore  too  much  engaged  in  cson  ten  ding  with 
each  other  to  pay  any  attention  to  the  imi>rove- 
meut  of  the  people,  even  if  they  felt  any  desire  to 
do  so.  War  existed  between  the  French  and 
Fortufiniese,  Dutch  and  Ei^UbIl  on  the  Coast  i  when 
at  home  they  were  quite  at  peac%*  To  make  matters 


worse  it  was  eustomary  to  mibiidise  nfttiv^ ! 
to  assist  them  in  driving  away  their  competiti 
Nay,  at  a  much  later  period,  this  practice,  otulj 
of  bribing  one  tribe  to  destroy  another.  w»t  i 
mon  among  Europeans.    In  1694  the  Du   ' 
the  Fante«s  £900  to  extirpate  the  peopla  \ 
men  dab,  who  were  then  and  have 
inimical  to  the  Dutch,  but  the  Enj^ 
on  the  Fantee'!  by  the  p^iyment  of  a  eimilM  i 
romain  neutral,  and  as  Bosman  say^,  **  to  nae  i 
knoweth  how  conimon  and  trivial  a  crime  ] 
is  amongst  the  negroa,  'twill  not  appesri 
that  they  should  rather  stand  still  for  ; 

fight  for  £mo:' 

Having  thus  briefly  conddered  the  < 
attending  the  first  fKjriod  of  Europeira 
with  the  Gold  Coast  natives,  we  need  f^l  no 
prise  that  they  taiide  little  or  no  progros*  i 
arts  of  oivQiaod  life,  nor  could  we  uxjioct , 
advance  in  morality  or^Ugion  on  thfir  p»rt, 
have  no  authonttc  means  of  comparing  tbyir  i 
condition  at  the  end  of  this  period  with 
which  their  first  white  visitors  find  thwii,  I 
may  conclude  tliat  but  little  good  ha»l 
effected. 

The  next  page  in  the  history  of  the  GoM  ' 
ia  stained  with  the  blood  and  teara  of  iti  _ 
the  middle  of  the  17th  cent*ary  markeil  thee 
of  the  slave  trade,  a  traffic  now  justly  held 
most  disgraceful  occupation  in  winch 
engage,  and  fraught  with  misery  and  d 
Africit.     The  exportation  of  slaves  existed  c 
cofi^t  between  Senegal  and  Sierra  Leone  soaM  j 
before  it  was  extended  to  the  districtt  nndflf  J 
i^ideration,  but  in  a  very  short  time  the  i 
attained  gigantic  projKjrtions  between  f 
Castle  and  Whydab^  and  at  the  latter  i 
no  uncommon  thing  to  see  six  or  sevea  ; 
anchor  waiting  for  their  living  freight,  r 
also  became  notorious  for  the  nnmbeis  I 
of  the  slaves  exported  thenoe.  It  is  ns< 
template  the  painful  scenes*  €»nacte<3  ■  '• 
year*  which  terminated  in  ItsUT,  whk  , 
traffic  was  declared  illegal.     Its  entire 
required  some  time  even  on  the  QM  Co 
lias  oidy  been  completely  extinguished  oi  ' 
within  the  Ust  Id  years* 

Casmd  readers  on  the  subject,  whollfj 
by  the  horrors  attending  the  capture  i 
of  slaves,  are  apt  to  forget  the  minor  > 
ing  this  traffic,  although,  in  truths  they  1 
very  disastrona  effect  on  the  progress 
lion  in  Africa,     It  is  a  well-known  hv:X  ' 
Negro  ia  more,  I  may  almost  say  tiidy,  i 
where  the  papula tJ on  is  dense ;    for  iasti 
populous  ffistrict  of  Yoruba  produces  i 
able  quantity  of  cotton,  which  reqn"^ 
continuous  labour ;  now,  the  export  o 
of  able-bodied  men  and  women,  not 
slaughter    entailed    by    the    slave  fo 
have    considerably    diminished   the 
of    the  Orold    Coaat,     and     thus 
ened  the  supply   of   productive  lalioci 
over,  the  slaves  were  exclianged  for 
coveted    goods    of   Europe,  and    thas 
incentive  to  lalxjur  was  removed,  no  iMUi 
remaiping  to  the  natives  to  cultivattf  the  i 
even  to  collect  the  produce   indigfaeoiJ^J ^ 
country ;    the  slave  tarade  once  suppiti*c(t  ' 
peace  restored  to  the  euffcring  people,  «*  I 


;1t  a  iubititute  waa  fotind*  aad  how  rapidly 
....  ^fiUB-tJee  anpplauted  tlie  slave  Inint,  and  sup- 
dU  Ahim  witb  tlie  objeeta  of  its  dedre,  and 
Muope  with  a  most  valuable  addition  to  its  im- 
|orts.  t  muf  here  say  that  the  value  of  the  pro- 
h^  of  the  palm  imported  by  my  firm  alone,  in 
exceeded  £130,000. 
A.  though  not  strictly  within  my  subject,  yon 
Linah  to  kam  tiie  prices  paid  for  slaves.  The 
\i  a  man  slave  was,  in  uOO,  IftOlbs.  cowrioa ; 
45  iron  bare,  7  ft*  2i  in.,  or  50  pieces  com- 
toiiJ ;  20  gross  common  pipes,  or  12  or  16 
India  cottons* 

ly^sr  I  sot  may  juatlybe  held  as  tho  year  of 
^  hn  for  Airica  in  general,  but  to  the  people 
«tf  tb^  Gold  Ooadt  it  prdV^  the  most  diaastrous  yoaf 
jfttii'i"  ^i^t-.ry.  It  was  the  first  year  of  the 
iiH  i'  m,  and  it  was  followed  by  what ,  in 

m  illed  by  the  Fantees  **  the  time  of 

:oo  Quamina,  the  Kin^  of  Ashantee,  and 
wmgu  over  all  the  interior  tribes  from  Assinee 
Ifte  Volta,  iiJiturally  felt  a  desire  to  extend  his 
^>nft  to  the  aea,  and  in  1807  an  exctise  was 
Mdhim  for  invading  the  coast  districts-  Two 
J  tributary  chiefs,  Cheboo  and  Apontaz,  of 
u  Wtiti^  incurred  the  King's  displeasure^  took 
I  iu  Fan  tee.  8ai  Tootoo  demanded  that  his 
-*  ahoiild  be  given  up  to  him,  and  on  rcceiving^ 
^.pjiid  he  invaded  the  Fan  too  country,  destroyed 
Ifcownfl,  anil  maasacred  thousands  of  the  inhabit- 
^  Tilts  ABhantees  proceeded  to  attack  the  Fort 
lAimamaboe,  in  whiGb  a  number  of  defencele^ss 
<  imd  children  had  taken  refuge,  but  thu 
„jii,  eondating  of  five  officers  and  twenty- 
I  men,  tnccesjfnlly  resisted  the  entire  Aahan- 
oy,  although  tne  garrigon  was  finally  re- 
IteMht, 

07  to  1S21  the  King  of  Ashantee  wasthe 

Jlfm^Agji  on  the  coast  as  wel]  as  in  the 

^t  frequent  outbreaks  of  the  Fantees  led 

"  US,  until  at  length  the  coimtry  was 

»jited,  and  roofless   ruins  alone  re- 

-^..^^Ic  the  site  of  prosperous  towns  and 

,  "At  length  the  English,  threatened  by 

c,  identified  themselves  with  the  cause  of 

^t«e  tribes.      tTnsuceessful  at  Assamaoow, 

-..  Sir  Churl es  Macarthy  and  his  small  force 

lOTorwhelmed  by  numbers,  the  British,  asaisted 

'  ?gi  force  of  AMms,  who  fought  bravely, 

fy  defeated  the  Ashanteea  on  the  26th  of 

—V.  1»24.     The  slaughter  of  the  enemy  was  so 

ttbafc  the  King  returned  to  Commassie,  and, 

^""Lim    several    mibscquent    occasionw    the 

iCFOSied  the  Prah,  they  never  succeeded 

_.jig  tenons  injury  until  the  year  187^,  for 

w  m]tiry  they  reeeived  condign  pumahment 

■Bir  Garnet  Wolseley  and  his  small  but  gallant 

Thuu  the  coast  tribes  have  been  twice  de- 

i  the  hands  of  their  cruel  foe  by  British 

wfioea  aafficient  to  compensate  them  for 

Utreatment,  and  partially  to  cancel  the 

them,  arising  from  our  participation 

I  trade, 

_  that^  under  such  circumstances  as 
,,jtween  the  years  1807  and  1824,  all  im- 
Jit  io  the  condition  of  the  unfortunate 
t  WM  hopeless,  and  indeed  the  same  re- 
"  rbe  applied  to  t\x*^  whole  period  of  400 
■  oiy  ol  which  I  have  briefly  traced. 


I  turn  with  infinite  satisfaction  to  brighter  scenes 
and  happier  prospects,  to  pt^ace  and  prosperity, 
brought  about  by  the  zeal,  tact,  and  hriuiiess  of 
one  able  man,  whose  name  is  deser\^edly  respected 
by  all,  Europeans  and  natives  alike,  who  ara 
acquainted  with  his  true  character  and  work ;  I 
allude  to  Mr.  Kaelean,  My  old  friend  Mr.  Cruiek- 
shank  has  thua  described  the  state  of  the  protecto- 
rate on  Mr*  Maclean's  arrival : — 

**  With  oat  int^rcouTis  with  the  intonof  cut  off,  our  kadt 
ftnmkilftted*  our  idlieB  fi^^hting  and  aquabbling  with  nsoll 
othpr,  and  an  mithority  so  li  mi  tad  aa  ttaTcaly  ro  be  ftnypfo- 
Motion  to  ttie  oppr*w&d,  tho  contemplfttion  of  hia  (Mr.  MftC* 
iean'H)  arduoua  duty  ww  eTiflidout  to  atagg«r  in  oriinanr 
miud/^ 

I  can  myself  bear  personal  testimony  to  tlie 
change  wrought  by  Mr,  Maclean  during  the  twenty 
years  of  Ms  government.  Peace  with  AshanteehM 
been  uninterrupted,  and  internal  peace  securedi 
and  when,  as  happened  in  one  instance  only,  the 
King  of  AppoloTiia  ventured  to  dispute  Mr>  Mac- 
lean^s  authority,  he  was  defeated  by  his  brothip* 
chiefs,  and  imprisoned  in  Cape  Coast  Castle,  Trade 
was  protected,  and  flourished ;  and  even  that  ^iich- 
abused  system  of  credit  not  merely  existed,  but 
was,  in  fact,  the  basis  of  mH  commerce,  Mr.  Mac- 
Icaji  being  far  too  wise  to  tempt  wavering  honesty 
with  facilities  for  evading  its  duties.  British  in- 
fluence was  graduaUy  extended  till  it  included 
^vithin  its  friendly  grasp  vast  districts,  hitherto  left 
to  the  greedy  caboccer  or  the  cruel  fettshm^ ;  m- 
buman  and  obscene  customs  were  suppressed,  and 
education  eTsconraged ;  and  all  this  was  effected 
without  any  apparent  effort,  but  simply  by  the 
Hndly  genius  and  unswerving  justice  of  one  maia* 
Moreover,  it  wits  during  Maclean's  time  that  the 
first  serious  efforts  at  improvement  were  made,  but 
I  shaU  refer  to  these  in  greater  detail.  But  few  of 
Mr,  Maclean's  successors  were  suited,  either  by  con- 
stitution or  ability,  to  the  office  to  which  they  were 
aptjointed,  nor,  indeed,  can  efficient  adunniatraUou 
be  expected  from  men  who  do  not  remmn  at  th^ 
post  long  enough  to  acquire  a  knowledge  of  the 
wants  and  an  interest  in  the  welfare  of  thofio  over 
whom  they  rule.  Confident  that  her  Majesty  s 
Oovemment  will  choose  and  retain  able_mcn  to 
direct  the  destinies  of  their  new  colony,  I  refrain 
from  any  further  reference  to  past  failures. 

I^et  us  now  conidder  whether  any  and  what 
m^ns  have  been  resorted  to  by  European  tmtions 
to  extend  civilisation  and  religion  to  the  Qold 
Coast.  And,  first,  referring  to  the  latter,  we  shaU 
find  that  the  attempt  to  estabhah  missions  waa 
repeatedly  tried,  but,  until  quite  recently,  proved 
unsuccessfub  _  , , 

In  1853  a  fellow  passenger  on  board  one  of  tna 
African  steamers  kindly  allowed  me  to  examme 
»  number  of  manuscript  maps  entrusted  tohifl  care. 
They  were  drawn  up  by  Jesuit  and  other  mission- 
aries in  the  sixteenth  and  seventeenth  centnnes,  t^ 
illustrate  their  travels  in  West  Africa,  and  they 
proved  beyond  doubt  that  these  zealous  and  able 
teachei-s  had  repeatedly  visited  that  coajt,  and 
endeavoured  to  extend  theu^  rdagion  m  that  diMO- 
tion  The  particulars  of  the  first  mission  to  the 
Gold  Coast  with  which  I  am  acqmmted  are  ^ 
follows  :-^ln  the  par  im  six  Jacobite  Monks  left 
La  EocheUe.  under  the  auspicee  of  the  guinea 
Company  of  France,  with  the  object^f  foundmg 
an   AiKiatolic    Mission   in  Africa.      They  landed 
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there,  and  irere  well  receiyed  by  the  then  King, 
Zena,  who  gave  them  a  house  and  land,  and  also 
six  slayes  as  attendants.  Moreover,  the  King  sent 
Ms  son,  Aniaba,  and  another  yonth  to  France,  in 
diarge  of  one  of  the  f  atiiers.  Of  the  remainiug 
five  two  stayed  at  Assinee,  and  three  establiBhed 
themselyes  at  Whydah.  Father  Babat,  from  whose 
work  I  deriyed  these  particulars,  says  they  worked 
hard  at  both  places  without  TnailriTig  a  single 
oonyert,  and  adds  they  went  neatly  all  together  to 
ff  better  worid  to  be  recompensed  for  their  labours, 
not  without  the  suspioion  l^t  th«y  died  from 
poison. 

In  1700,  Aniaba,  who  had  been  carefully  educated 
under  the  King's  care,  was  sent  back  to  Assinee,  in 
company  with  a  deyoted  Jacobite  Father,  and  the 
occasion  was  justly  deemed  as  favourable  to  the 
spread  of  Christianity.  Unfortunately,  Zena  was 
dead,  and  as  nephews  on  the  sisters'  side  and  not 
sons,  succeed  to  property  and  title  in  that  part  of 
Africa,  Aniaba's  influence  was  gone.  Pather 
Lover  was,  however,  well  cared  for  by  the  natives, 
and  a  small  station  was  establi^ed  on  the  tongue 
of  sand  east  of  Assinee  Biver,  where  he,  with  a 
few  companions,  remained  neglected  by  their 
countrymen  till  1705,  when  a  vessel  was  sent  to 
brin^  them  away,  and  the  station  was  given  up, 
and  it  was  said  the  good  father  did  not  leave  a 
single  convert  behind  him. 

In  the  year  1751,  the  Bev.  Thomas  Thompson,  a 
clergyman  of  the  English  Ghuroh,  proceeded  to 
Cape  Coast  with  the  view  of  evangelising  the 
people ;  he  remained  there  four  years,  and  on  his 
return  to  Sbigland  he  was  accompanied  by  one 
Philip  Quaive,  a  native,  who  was  educated  at  Ox- 
ford, was  ordained,  and  filled  the  ofElce  of  chaplain 
at  Cape  Coast  Oaatle  for  nearly  fifty  years.  He 
was  unable  to  make  any  lasting  impression  on  his 
countrymen;  and  it  is  reported  that  at  the  approach 
of  death  he  sought  consolation  in  Fetishism.  The 
Church  of  England  has  since  that  time  been  occa- 
sionally represented  by  a  chaplain  appointed  and 
paid  by  the  Government,  but  its  efforts  have  been 
mainly  directed  to  other  parts  of  West  Africa. 

The  establishment,  and,  as  I  trust,  permanent 
establishment  of  Christianity  on  the  Gold  Coast  has 
resulted  from  the  continuous  and  increasing  exer- 
tions of  the  Wesleyan  branch  of  the  Christian 
Church ;  for  the  last  sixty  years  its  missionaries 
have  devoted  time,  health,  and  life  itself  to  the 
social  and  religious  improvement  of  the  natives* 
Numerous  schools  and  chapels  scattered  over  the 
coun^  bear  witness  to  the  enlightened  liberality 
of  this  great  body ;  and  if  its  efforts  have  not  been 
rewarded  with  complete  success,  it  is  owing  to  the 
difficulties  with  which*  religious  teaching  has  to 
contend.  The  native  language  contains  no  words 
capable  of-  expressing  the  principles  of  Christianity 
or  the  teacmngs  of  ihe  Bible.  Such  words  as 
faith^  hope,  and  love,  in  the  sense  in  which  we 
understand  them,  aro  absent;  and  I  can  vouch, 
from  personal  hearing,  that  a  good  sermon,  when 
tnuudated  into  Fant^  entirely  loses  its  force,  and 
even  meaning.  Then,  again,  the  daily  work  of  the 
good  missionaries  was  greatly  frustrated  by  the 
bad  example  of  friends  and  relatives,  which  met 
the  young  soholan  on  their  return  home.  The 
1B"g"gh  language  is  making  rapid  strides,  and 
when  its  use  becomes  more  general,  when  also 
morality  is  more  extended,  and  vice  more  con- 


demned, these  obstacles  will  disappear.  Xntlw 
meantiine,  much  good  has  been  effected,  and  many 
useful  members  of  society  form  a  leaven  of  im- 
provement in  the  community.  As  an  onploycr  of 
educated  natives,  I  gladly  bear  witness  to  the 
honourable  conduct  and  great  abili:^  of  many 
young  men  in  my  buriness,  who  are  indebted  to 
the  Wesleyan  IGssion  for  their  earlj  traming. 

But  the  first  introduction  of  Christianity  on  tiie 
Gold  Coast  brought  with  it  a  train  of  evils  nitherto 
unknown.  I  well  remember  the  first  case  of  forgery 
brought  to  justice ;  it  occuiied  in  the  district  in 
whi(£  I  was  chief  magistrate,  and  the  act  was  so 
clumsily  committed  iihat  1  at  once  detected  it,  and 
determined  to  check  this  new  crime,  so  dangerou 
in  an  i^iorant  community,  at  its  very  commence- 
ment. I  administered  a  very  severe  pmiishment 
to  the  offender.  The  evils  referred  to  were  not, 
however,  such  aa  could  be  easily  repressed  by  the 
criminal  law ;  education  appeared  to  the  natsves 
the  only  mark  of  inferiority  to  the  whites,  and  a 
pair  of  trousers  and  a  shirt,  added  to  the  know- 
ledge of  reading  and  writing,  seemed  to  remove  tlie 
difference  between  the  two  races.  Thus  elevated 
in  social  rank,  commercial  pursuits,  or  employment 
under  Government,  appeared  to  them  the  only 
occupation  suited  to  their  station.  In  the  paper 
I  rec^  last  year,  I  pointed  out  the  ordinary  lesidti 
of  credit  ffiven  to  educated  natives,  coupled  with 
the  introduction  of  a  law  which  l^ey  regarded  as 
a  fair  means  of  escaping  their  liabilities ;  it  it  a 
singular  fact  that,  in  my  trading  operationa  o& 
the  coast,  debts  due  by  uneducated  natives  have 
been,  almost  without  exception,  paid  in  fnlL  The 
reason  is  obvious.  The  uneducated  trader,  while 
pursuing  his  business,  remained  content  with 
native  fare  and  native  fashion,  whereas  the  nenvlj- 
created  gentleman  must  needs  vie  with,  and  even 
excel,  the  white  man  in  his  personal  and  household 
expenditure,  in  order  to  assert  and  maintain  his 
acquired  position.  As  educatioif  is  extended  we 
may  reasonably  hope*that  it  may  be  used  for  nobler 
purposes.  Hundreids  of  young  natives  have  now 
received  its  great  advantages  where  tens  formeziy 
possessed  them ;  hence  they  will  be  compellfid  to 
turn  their  attention  to  other  pursuits  besides  com- 
merce, and  they  will  become  more  modest  in  their 
demeanour  to  all  around  them. 

It  is  difficult  to  suffgest  employment  fot  the 
educated  native.  The  envelopment,  by  cultivation, 
of  the  resources  of  the  country  would  appear  the 
most  natural,  but  he  has  to  contend  with  ^e 
great  obstacle  to  advance  in  that  direction,  the  in- 
superable indolence  of  his  countrymen,  and  we 
cannot  yet  expect  him  to  dig  and  plant  with  his 
own  hands.  H^  Majesty's  Government  must  ne- 
cessarily add  to  the  number  of  their  emphyk,  and 
merchants  are  constantly  engaging  English  deiis 
and  book-keepers  at  great  risk  to  bothpsitiM; 
such  vacancies  should  be  filled,  as  far  as  ponihle, 
by  natives.  It  is  for  tiie  natilve  gentlemen  now 
occupying  offices  of  trust  and  reaponsibilily  to 
encourage,  by  their  zealous  and  hononiahle 
conduct,  her  Majesty's  Government  and  the 
merchants  to  avail  themselves  of  the  aeryioei  w 
educated  natives ;  the  system  is  on  its  trial,  and 
its  success  or  failure  mauily  d^>ends  on  tlie  present 
generation. 

The  work  of  the  Wesleyans  is  now,  and  has  heen 
for  some  years,  partially  shared  by  tie  Basle  Mis- 
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it  is  impcMsible  to  oTezrate  the  good 

nkliTf^a  in  |4©  doctrines  and  practico  of 

ttity,  the  Baale  mission  ariee  endeAvour  to 

jjamiciples  in  tbe  mindB  of  tBeir  converts 

pluijr  mth  them  the  arts  of  civilised  life ; 

lartt  mpany  tho  ciericftl  inis«ioimries, 

t}  pie  instruct  the  natiyeB  in  the 

I  bmn^  u  -:  >  V I  industry  ;  und  er  their  gm  dance 

IhouacB  arc  built  and  furnished  with  comfort, 

at  Pfiad*  lire  mfldeT  and  steady  and  skilful 

•  "jiPodtioe^  a  plentifiil  and  wholesome  aup|ily 

'  ■ '    I  and  fiTiit,  as  well  as  a  considerable 

d  cofiiw; ;  in  fact»  the  Basle  Stotion^  on 

ng  "E-dlB^  ia  a  model  establishment  for 

[the  natives^  and  the  extension  of  their 

Id    be   the    most  effbctual   means  of 

tht?  Gold  Coii*rt,.     I   may  say  that  the 

tJoa  giTen  by  the  Wesloyan  Mission  was^  in 

ue,  too   exelagivoly  reU^ous,      I  fear  the 

hM  not  yot  been  materially  altered,  and, 

lioola,  fewof  the  sc^holars 

vy  or  seience  ;  this  is  un^ 

vvMTit  wiucn  should  be  supplied.     The 

\  umy  woll  icaru,  from  the  history  of  other 

^how  Uy  attain  his  proper  position  among 

I  ami  how  to  aciquiro  the  advantages  enjoyed 

}  fellow^  men  ^ 

\  how  smaJl  is  the  number  of  those  who 
lltluned  to  some  degree  of  civilisation, 
oompftred  with  the  vast  numbers  stDl 
m$^  m  the  lowest  state  of  barbarism  and 
tion*  It  ftpptears  scarcely  credible,  even 
'  the  ciro  urns  tan  ces  I  have  described,  that 
bliin  which  teaehosman  to  i^y  for  success 
:y  in  the  meanest  object  should  so  long 
A  the  contact  ol  Europc^i  thought,  and 
Life  should  be  sacrificed  to  appease 
!  of  decM^«ed  ancestors  in  a  t^onntry 
dty  haa  been  taught  for  :iOO  or  400 
seems  almost  impossihle  to  eradicate 
[.from  the  African  mind.  Faith  in  its 
I  attested  by  most  undoubted  proof  a.  In 
ly  it  was  no  uncommon  thing  to  receive  in 
TO  of  a  debt»  cowries  which  had  been  huried 
^mund  for  yeara^  in  the  vain  hope  that  they 
tie  available  after  death,  until  prcsont  atid 
iity  prsvailcKi  over  anxiety  for  the 
t  l3ioy  were  reluctantly  disinterred.  It  is 
i  to  fumiah  tbe  dead  with  provisions  and 
J  for  thfir  journey,  together  with  valuable 
lind  garments  wherewith  to  make  a  respect- 
Itatiy  into  the  next  world,  I  myself  saw  in 
hn  old  chief,  a  vety  great  friend  of  mine, 
**  in  ft  sitting  podtion  after  death,  and  the 
(if  hii  body  from  his  waist  upwards 
mm  with  gold  dust,  and  in  that  state 
ll*pp0y  the  useless  sacrifices  made  on 
^•O»»ons  are  Luaited,  within  British  iniluence, 
^•rty,  but  beyond  it  hutuaii  blood  is  freely 
iiOdtbf  and  on  great  occaaions  neither  bond 
^  n  STi}  i«af r^ . 

mil]  '  has  succeeded    in   removing 

f  ^  from  tbe  Gold  Coast — tbe  con- 

'  uf  a  btilief  or  feigned  belief  in  witch- 

^  ftfttiy  pnrts  of  Africa  whole  villages  are 

ndoned  through  this  horrible 

iiie  even  after  Mr,  Maclean^s 

^  n  of  the  Gold  Coast  practised 

!i  of  their  profession,  but  the 


puniahment  inflicted  on  the  culprits  selected  was 
gpiduttlly  reduced  from  slavery  or  death  to  a 
larger  or  smaller  fine  depending  on  the  wealth  ol 
the  accused ;  even  as  late  as  ll48  attempts  were 
made  to  extort  money  by  accusations  of  witch- 
craft. On  the  12th  June  of  that  year  two  divi- 
sions or  quarters  of  the  town  of  Serafoa,  or 
Apaful,  appeared  before  me  at  Annamaboe  Fort* 
A  man  named  Qwansalij  of  tbelmpeaaaafoo  quarter, 
had  recently  died^  and  his  friends,  wishing  to  find 
out  if  any  of  the  Essene  people  had  caused  his 
death  by  witchcraft,  wrapped  tne  body  in  matting, 
and  placed  it  on  the  heads  of  two  men,  who  carried 
it  in  front  of  the  Essenefoo,  and  each  man  of  that 
division  held  out  his  hand  an  the  two  men  ap- 
pro  ached  him*  A  man  named  Ebsow  held  out  his 
hand  and  immediately  tlie  two  hearera  pretended 
that  the  coqiso  imjiiclled  them  towards  the  un- 
fortunate Esaow:  in  vain  they  struggled  in  a 
different  direction,  their  burden  even  in  death 
overcame  them,  in  fact  they  carried  out  their 
instructions,  imd  Essow  was  declared  guilty  and 
was  fined;  accompaniad  by hin Mends,  the  Essene* 
foo,  he  appealed  to  me,  the  fine  was  returned  to 
him,  and  the  rascals  who  accused  him  ha<l  to  x>8iy 
heavily  for  their  attempt.  I  have  now  in  my 
poaaession  the  rough  note  of  these  proceedings. 

Bot  tbe  power  of  the  Fetish  prioata  even  now 
remains  very  ctmsiderable  on  the  Gold  Coast,  It  is 
scarcely  credihle,  but  it  is  the  fact,  that  a  recent 
outbreak  of  smaH-pox  was  attributed  by  the 
scoundrels  to  the  cracking  of  the  palm-nut  to 
extract  the  kernel,  asd  the  practical  i^esult  was 
an  entire  suspension  of  this  oranch  of  industry. 
This  will  give  you  some  idoa  of  their  uvfluence; 
it  is,  however,  gradualiy  giving  way,  and  we  hope 
may  goon  ceaac, 

I  regret  that  sufficient  time  could  not  safely  be 
allottS  by  Sir  Garnet  Wolseley  to  the  destruction 
of  the  head*quarters  of  Fetishism  at  Commassie, 
It  was  an  opportimity  of  striking  a  blow  at  this 
cruel  system  from  which  it  would  never  have 
completely  recovered. 

Thus,  then,  we  find  Christanity  professed  by 
daily  increasing  numbers,  side  by  side  with  the 
moat  crael  and  debasing  auperstition,  and  if  the 
eonliict  be  sufficiently  prolonged  there  can  be  little 
doubt  as  to  which  will  prevail »  It  is  said  that 
eonvei'ts  occasionally  fall  away,  lUid  again  cower 
under  the  baneful  shade  of  Fetisliism,  but  I 
inuigim?  such  perversion  is  very  rare.  It  is  certain 
that  the  spirit  of  Christhinity  has  entered  the 
comniimity  on  the  Gold  Coast,  and  that  many 
honest  and  sensible  men  now  form  a  centre  from 
whence  oivilitMition  may  radiate  in  every  directioni. 
Who  can  tell  how  wide  the  circle  may  spread  ? 

Compulsory  education  has  become  one  of  the 
institufions  of  Great  Britain.  I  see  nothing  to 
prevent  its  introduction  to  her  youngest  colony. 
We  might  then  hope  to  hear  of  pleasant  scenes 
enacted  on  the  Gold  Coasts  such  as  those  described 
by  Mr*  Pope  Hcnneaay  as  ocouring  in  Moham- 
medan villages  of  Africa;— the  village  children 
assembled  under  the  great  village  tree,  recitiiig^ 
verses  of  the  Bible  instead  of  the  Koran,  and  learn- 
ing that  truth  and  industry  are  not  only  more 
honourable,  but  infinitely  more  advantageous  than 
an  idle  dishonest  career. 

I  have  stated  thiit  in  our  first  acquaintance  with 
the  natives  of  the  Gold  Coast  we  did  not  find  them 
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entiTely  devoid  of  indiistrial  pmrstiitfl,  let  us  now 
»ee  what  encouragement  waa  sflTorded  tbem  by 
Europeans  to  extend  and  improve  ciiltiv&tion* 

One  of  the  most  notable  features  in  the  history 
of  the  JsUve  tmde  is  the  entire  ahsence  of  any 
attempt  to  employ  the  sUtcs  in  th(*  cultivotion  of 
their  natiro  country »  and  yet  both  the  soil  and 
cellmate  are  admirably  suited  to  the  production  of 
the  very  articlea  to  the  growth  of  which  slave 
labour  was  applied  after  a  cofaily  mid  painful 
voyage.  It  is  impoBfiible  to  calculate  the  benetieial 
resTiIt-s  which  might  have  arisen  from  the  employ- 
ment of  forced  hibour  in  Africa,  at  a  time  when 
BTidi  laiiour  wiia  not  merely  tolerated,  but  en- 
couraged. Tast  tracts  of  land,  over  which  no 
hmnan  foot  has  hitherto  trodden  ^  and  which  now 
serve  only  a«  hotbeds  of  mHlaria,  might  at  i>re- 
eent  have  been  in  full  cultivation,  and  producing 
such  every  day  necei^sanes  as  cotton  and  isugar 
have  now  become.  Industry  is  catehing,  and  we 
might  reasOTtably  expect  that  the  wealth  and  com- 
i^ort  arisitig  from  it  would  prove  sufficient  induce - 
^menta  to  the  present  generation  to  labour  steadily » 
The  time  has  passed  away^  and  the  attempt  cam  no 
longer  be  permitted*  We  cannot  r»?gTet  the  great 
-Chaiige  made  by  her  Majesty's  Government,  as 
[Anything  like  forced  labour  is  utterly  opposed  to 
^  'English  law  and  Enj^lish  feeHng.  But  before  that 
change  occurred  a  trial  was  made  by  meaiis  now 
illegal* 

Buring  the  peaceable  government  of  Mr,  Maclean 
an  attempt  was  commenced  by  Mr.  James  Swanky 
to  grow  coffee  for  exportation.  Several  thousaad 
coflee  plants  were  imported^  and  a  road  between 
four  and  ^ve  miles  long  was  made  to  Cape  Coast 
Castle,  Tn  do  this  much  labour  was  required,  and 
it  was  supplied  by  pawns,  consisting  chiefly  of 
men  who  bonowed  money  on  the  security  of  their 
own  labour  to  purchase  a  wife,  and  it  was  hoped 
that  the  earnings  of  the  two  would  soon  enable 
them  to  reclaim  the  husband* s  freedom*  The 
plants  were  just  commencing  to  bear  a  good 
quality  of  coffee,  and  the  enterprise  looked  pro- 
mising, when  Dr*  Madden  arrived  on  the  coast, 
lW^  although  he  reported  most  favourably  as  to 
Tile  condition  of  these  labourers,  pawn  labour  was 
leelared  illegal,  the  plantation  became  worthless^ 
and  my  brotlier  sufft^red  a  very  heavy  loss.  The 
experinient  had  not  lasted  long  enough  to  prove  to 
the  niitiTcs  the  great  wealth  which  might  have  re- 
sulted from  it* 

In  18.30  a  number  of  mere] i ants  and  manufac- 
turers interested  in  Africa  subscribed  a  large  sum 
of  money,  and  under   the  superintendence  of  a 
gentleman  from  the  Southern  States  of  America 
cleared  a  large  tract  of  land  near  Cape  Coasts  Mid 
commenced  a  cotton  plantation.     Labour  iufficient 
for  tile  clearance  had  been  procured ,  but  nothing 
like  steady  labour  was  obtainable,  and  not  a  bag 
of  cotton  was,  I  believe »  exjjorted.     When  aban- 
l  doned  by  the  original  proprietxars,  a  Mr,  Thomas 
'Hutton     tcMik  posicsaion  of  the  plantation,  only 
to   snccumb   to   the   same  obstiicle.      It  appears, 
therefore »  that  the  merchanta  have  not  been  un- 
I  mindful  of  their  duties  in  tlxis  respect,  but  the  only 
iray  in  which  success  can  be  secured  is  by  a  system 
of  contracts  by  which  a  sufficient  number  of  free 
labourers  would  bind  themselves  to  work  for  a 
certain  period* 
Even  the  traveller  and  the  tara^er  suffer  greatly 


from,  the  diffictdty  in  procuring  oaniert  ondfi 
men ;  the  latter,  indeed,  think  very  little  ( 
expense  of  detaining  thesteameisandihipslj 
goods  for  their  employers ;  nor  is  the  Gold  ( 
exceptional  in  this  respect,  as  almost  every  t 
in  Africa  complains  of  the  fame  diffioulty. 

An  increasing  demand  for  European  manuJ 
has  J  however,  stimulated  the  natives  to  an  in 
production  of  the  one  article,  pBlm-od,  t 
have  to  offer  for  export ;  the  quantity  now  am 
shipx>ed  from  the  Gold  Coast  is  infinitely  ] 
than  it  was  wheii  I  connnenoed  trade 
Probably  four  or  five  times  the  quantity*  mn 
years  since  is  now  brought  to  market,  and  1 1 
I  may  fairly  claim  for  my  people  and  mys*;lf  ( 
share  in  the  encouragement  of  this  incKi«K,l 
placing  facte ries  at  close  intervala  along  thi'^Coi 
and  thus  aftbrding  the  inhabitants  fadMe*  I 
selhng  their  produce,  I  do  not  prettmd  ihat  1 
have  done  this  for  the  prodnoets^  bent-fit  idom,( 
the  trade  that  is  not  mutually  benetictai 
flourish,  but  it  requires  a  little  more  ent4  ^ 
ajid  even  courage,  than  some  of  our  friends  girii 
credit  for,  to  riiJc  our  property  on  the  ehcjM*  r 
West  Africa.  Losses  exceeding  £10,000  from  f 
lage  and  fire  have  taught  ua  pniil' 
but  if  the  British  GovemmenT 
tect  ua  on  the  Coaat,  what  uui  w^v 
when  WD  caity  our  property  beyond  its 
0})en  violence  need  not  be  feared ;  the 
chief  i&  far  too  eunmng  to  resort  to  such 
desertion  of  the  cjxmers  leaves  the  uufovi 
trader  high  and  drj-  in  some  out  of  the  way  l 
and  even  if  these  men  leave  their  loadfl  I 
a  very  short  time  suffices  for  their  disapp 
or  diminution;  native  guards  can  no  i 
trusted  than  carriers,  and  the  expense  of  a  i 
of  armed  Europeans  is  out  of  the  qnestioiwj 
native  trader  relies  on  his  ovm  family  and  ( 
dants  to  carry  his  goods,  which  are  rarely  d 
cient  value  to  tempt  the  cupidity  of  th«  i 
thi'ough  whose  country  he  travels ;  moreo?)  " 
gen  erally  weU  -  kno wn .  I  d  o  not  therefor?  c 
that  the  Eurox>ean  merchanta  m^mifest 
caution  in  confining  their  operations  to  the  c 

On  comparing  the  imjierfec*  accounts  of  j 
writers  of  the  moral  condition  of  the  Gold  f 
with  what  w(!  now  find,  we  become  sensihJe  c 
great  improvement*     Direct  theft  either  m 
without  violence  is  now  extremely  rare,  and  j 
probability  was  never  verj  common;  <' 
and  itn  attendant  vices  are  also  very  ' 
and  I  really  believe  that  the  poorer  t 
comparatively  exempt  from  any  glaring  i 
The  truth  is  that  embezzlement  and  friiud  s 
forms  in  which  dishonesty  mostly  apfjepini,  i 
old    times    these    vices    were    consish-re*! 
honourable  than  otherwise ;  for  ingtano 
commencement  of  the  pres^it  century  I 
ation   of  gold  was  considered  a  priviJ 
great,  but  in  180^,  Mr,  John  Swanky  inipri 
native  detected  in  passing  spuriouj  r' ' ' ' '    '^"  ■  ^ 
of   Cape  Coast  resorted  to  arms 
breach  of   privilege,  but  were  ui: 
the  prisoner.     European  traders  as  a   nik^ 
received  gold  either  within  their  fort  walil  < 
board  their  vessels,  whei^  they  had  the  lanr 
testing  its  purity,  but  now  each  merchaatJ* 
gold  in  payment  on  his  own  premiic^  1'^ 
ever  remarkable  that  tiie  Oovemiaiitt 


I  ^mn  snffident  atteiitioii  to  thlA  crime » 

b  it  w  obTious  Umt  it  ia  in  all  respects  aa 

liuifcing  and  passing  base  coin  here.     The 

dtsniTii  of  goods  entrusted  to  nativee  either 

ditof  foruile  on  th^  onvner^a  account,  was  for- 

reottunon^  hut,  I  am  glad  to  t^y,  in  now  luuch 

^q^uty  and  traders  in  our  new  colony  are 

TiTely  cfiempt  from  the  serious  lossps  from 

by  oo^oe^men  and    carriens,  which   etill 

Im  wi«r  parte  of  the  coaat»     It  is  amusing  to 

f  ili0  tncks  resorted  to  in  old  times  to  avert 

wstwfi  of  tbe  traders  while  the  rohberies 

»«ie«t«d. 

liiWftb  irreat  reluctance  that  I  state  that  such 

m  m  fiiuduleiit  banlcruptcy,  enibezidement, 

rwhut  may  be  tailed  the  minor  foriMS  of  dii- 

^fm  Kwh  a^  taking  advantage  of  an  error,  &c,, 

H  aow  regarded  with  great  tolerattoti,     Fer- 

Bticted  of  these  acts  suffer  but  little  in  repu- 

♦  ^  Toil  umy  meet  tnen  just  out  of  prison  and 

■iB-gnngeaijoyingtlio  society  of  their  fellow 

iremtlyaa  respected  as  before.  TheseiiKeof 

ft  Mems  ©ntirelT  absent,  and  as  a  check  to  crime 

tbereplacoa.     Self -respect  and  the  desire 

respect  of  others,  will  grow  np  siniul- 

ily  with  higher  educatiou,  hut  it  will  take 

fio  develop,  # 

ad f ration  of  the  foregoing  statement  will 

ttf  to  ciitiTiiate  at  Uieir  proper  value  the  ad- 

pes  derived  by  the  people  of  tb€  Gold  Coaat 

tbvir  intencourse   with   Europeans,   and    to 

t  for  onmolvt's  whether  we  need  feel  ffurprise  or 

'^tmocit  that  grea^tcr  good  has  not  reaidted 

It  appears  to  me  mireasonable  to  expect 

hr  c'ilects  of  ages  of  degradation  atid  debane- 

|»b«>uld  b<?  remedied  in  comparatively  a  short 

'  tht^  liimted  means  hitherto  available  for 

The  growth  of  civilisation,  like  that 

'oak,  is  the  growth  of  years ^  time,  much 

required  to  bring  it   to  maturity  ;  but 

J  has  already  been  done,  tlie  storms  of 

W-on  averted,  and  the  blight  of  slavery 

:  tlie  teiidiT  plant  h  alre^y  above  the 

,  but  for  some  time  it  will  require  external 

and  there  remain  mvcay  noxious  weeds 

ed  out ;  indolence  obstructs  development, 

I  discourages  trade,  and  superstition  standa  in 

(jf  education :  hut  aU  these  evils  tire  re- 

,  and  we  must  not  ho  too  mm  as  to  the 

-a  display  of  jKJwer  fresb  in  the  minds  of 

frtlTefl,   iLod    used   solely  for  their  benefit, 

and  emtitles  her  Majesty's    Government 

ail  it®  authority  somewhat  beyond  its  usual 

I  far  the  good  of  its  new  aubjetts, 

ftpfcoluir  position  of  the  Gold  Coast,  as  the 

^"^mmm  district  of  tropical  Africa   where 

I  ragns,  points  to  the  locality  where  new 

aed  e^tertions  to  regenerate  the  Negro 

i  ef^tually  tried.    When  I  commenced 

I  jpeqnired  for  this  paper,  I  was  incHned 

ticui  that  the  experienci^  of  the  past 

I  mn  all -sufficient  excuse  for  future  neglectj 

kf*  fuj^s  I  huve  diseovered  do  not  sustain  that 

^  is  A  reasonable  hope  that  the  Negro 

day  take  their  places  among  the 

i  ii&tu»ni  of  the  earth ;  it  is  our  duty  to  help 

pstaliieit. 

t  qii««tton  remains,  how  can  we  help 

lit  la  a  qtiestioti  not  easily  answered.     I 

Dtly  consid^^  it,  especially  since  I 


began  this  paper,  and  each  plM  th^t  snggeats  itiilf 

to  my  mind  h  aocompanied  by  its  peculiar  obstadea^ 
The  means  at  present  in  operation  may  be  well  en- 
larged, and  the  method  imitated*  Both  the  Wealeyaii 
and  the  Basle  misaioiiaries  deserve  greater  support , 
and  Government  schools  might  be  founded  inrvariouw 
localities  on  the  model  of  Basle  missionaries,  bttt 
her  Majesty's  Government  may  well  use  foroe  to- 
fill  them.  Such  a  measure  would  appear  to  the 
natives  far  leas  ajbttrary  than  the  rec4mt  mann- 
miadon  of  domestio  slaves,  and,  in  my  opinion », 
would  prove  equally  beneficial*  The  native  AfricaD 
ia  aecuatomed  to  coercion ;  use  it  in  this  case  for 
his  benefit,  and  disregttrd  the  outcty  which  m^y 
possibly  follow.    Never  mind  whence  it  comes. 

As  Mr*  Froude  says  of  South  Africa,  so  we-  aaay 
say  of  West  Africa,  "  It  is  impossible  to  mltiTftli  * 
it  without  the  assistance  of  the  nativ**.     Wc  do 
not  want  them  to  work  for  ua»     We  w:iJit  thenk  to- 
work  for  themselves."     And  eveiy  word  whifiii 
followa  in  Mr,  Fronde^s  admiraWa  letter  m  the 
T<m«^  of  the  20th  inst.,  is  upplioabla  io  the  Gold 
Coast,  but  nothing  can  or  will  be  done  without 
special  means  adopted  by  bar  Majesty's  Oovem- 
ment  to   secure  labour.      A    system  of  ootrtracts 
might  be  legalised,  founded  on  the  payment  of  »  - 
&uni  of  money,  and  for  which  the  labourei]  wotdd  / 
bind  himself  to  work  for  a  certain  number  oS  y^aifi^ 
and  a  Comniisfsioner  might  be  appointed  to  auper- 
viao  the  working  of  the«c  contracts,  which  ahould. 
be  rigidly  enforced;  and  despite  its  resemblance  Co 
the  purchase  of  alaves,  the  introduction  of  labonr 
from  the  interior  should  bo  organised  on  a  plan 
which  would  secure  compensation  to  the  miBt/&m 
and  freedom  to  the  i?iave^  the  assent  of  the  lattery 
being  imperative.     As  a  matter  of  coun*e,  laboiur 
in  all  cases  should  he  regularly  paid  for  by  weekly 
Wftgea. 

Under  some  such  system,  carefully  conBidcicd, 
capital  could  be  found,  ami  profitivbly  invested  in 
the  cultivation  of  coffee  on  a  large  acale.  The  trial 
should  not  be  made  by  one  person,  for  the  risk 
must  necessarily  be  great,  but  by  a  company,  whose 
shareholders  could  aiford  to  wait  some  time  for 
their  dividends.  I  believe  any  attempt  at  exten- 
sive cultivation  dependent  on  chaace  labour  ntuit 
necessarily  fail. 

The  formation  and  maintenance  of  good  roads 
must  accompany  any  such  scheme ;  and,  indeed, 
the  means  of  communication  with  the  interior 
would  seem  to  he  among  the  very  first  requiroments 
of  commerce^  but  nothing  has  been  done  in  ibis 
direction  ;  the  trader  still  travels  along  palhs 
rari?Iy  ifa:ceeding  two  feet  in  width,  and  rerhiecj^i  in . 
the  rainy  season  to  the  breadth  of  his  foot. 

Commerce  does  her  part  by  offering  fresh  objewts* 
of  comfort  and  convenience  for  the  use  of  tho- 
natives,  A  vast  number  of  such  objects  have  beem 
added  to  the  Gold  Coast  imports  since  I  first  com- 
menced the  trade,  and  have  no  doubt  tended  to 
the  increase  of  industry.  I  may  say  that  the  goods 
sold  there  are  equal  to»  and  superior  to  most  of 
the  ^oods  sold  in  other  parts  of  West  Africa. 
Englieh  furniture  is  now  seen  in  many  nathre 
houseSi  and  even  articles  of  luxnry  me  in  moru- 
request. 

The  question  of  domestic  slavery  has  been  scv 
fully  treated  in  the  able  ps-per  of  Consul  Hutehin- 
son*  that  I  only  refer  to  it  in  order  to  express  my 
opinion  th&t  the  European  traders  took  no  part  ii^ 


tlie  petltiona  preflcnted  to  her  Maje^  and 
Odvenaor  Strahan  uprainst  ita  aboHtioa*  The  writer 
of  the  article  in  ypftteniay'i  Ttmes,  though  correct 
in  every  other  parti euiar,  is  miatdren  in  suppofliiifc 
that  educate  Fanteea  do  not  possefls  art  and  flkill 
sufficient  to  draw  up  those  documents,  and  I  aiu 
inclined  to  belief**  that  the  anthorB  of  these  peti- 
tions and  th^  active  memhera  of  the  Fantee  Con- 
fedOTation  are  identical.  The  reaident  European 
tradiT^  olvjected  rather  to  the  mode  in  which 
abolition  -ft-iw  effected  tbun  to  the  abolition  of 
slavery  itself,  and  thia  objection  was,  I  behevoj 
shared  by  most  persona  interested  in  the  Gold 
Coaflt,  myself  amon^  the  Bumbcr ;  but  the  decisive 
Btep  having  boen  taken,  we  must  all  admit  the  im- 
posfiibility  of  retmcing  it;  as  the  TimeB  justly  says, 
the  eflfect^  of  this  step  on  Fantee  society  cannot  yet 
bo  forescien.  One  result  is,  however,  dear,  that 
great  additioual  reerionsibility  is  therDhy  incurred 
by  her  Majesty's  Ooverament ;  just  and  firm 
measures  are  r*»quired.  It  will  bo  useless  to  intro- 
duce the  delicate  macbinery  of  Enghah  law  into 
such  a  state  of  society  as  that  which  exists  on  tho 
Gfild  Coast ;  special  laws  mu^'flt  be  passed  suitable 
to  the  circumstances  of  tho  people.  The  Africans 
have  been  justly  called  children,  and  for  years  to 
come  they  will  re(ndr<:>  Ihe  guidance  and  disciphne 
«uit#d  to  childhood. 


DISCUSSION. 

The  Chairman,  in  inviting  any  pereon  ptesent  to  open 
the  di»ctission,  said  Mr*  Swi^nzy  had  very  properly 
ref^red  to  the  rule  vMch  prohibitod  all  tn&cting*  like 
that  of  entering  into  queationa  of  party  poUtiea  and 
sectarian  religion ;  but  it  was  imp<»iaib]e  to  diacii&a  a 
subject  connected  with  the  promotion  cf  civBisntion 
and  manufuLtur^^s  and  comment  in  Africa  without 
referritig  to  Tehgion.  Mr.  Bwanzy  had  given  the:m  a 
practical  reason  for  that  by  poiiitLQ^  out  how  his  own 
trade  aud  that  of  other*  had  been  interfered  with  by 
superstition.  It  wos  by  the  proinotiott  of  education  in 
every  form,  and  particalarly  of  religioua  ^ncatioD,  that 
we  must  hope  to  eu counter  tbe  obsUcles  which  interfere 
with  the  promotion  of  cnrnmerce.  He  made  these  remarks 
fto  th^t  no  one  should  be  deterred  from  going  into  the 
subjoct- 

Ths  Bev.  Mr.  ftchrenk  (of  the  Basic  Mission)  said  ho 
was  oTcceedingly  glad  to  be  prv^js^nt  st  tbe  mooting,  nnd 
to  have  heard  such  a  paper  from  a  West  African  merchant. 
He  thought  on  tho  whole  thtit  the  paper  viaa  juat,  and  if 
ho  said  bo,  he  profesaeil  or  confcflood  that  he  had  heard 
more  than  one  paper  read  which  had  not  been  so  csorrect* 
Some  men  had  had  no  opportunity  euch  aa  Mr,  fiwanzy 
»iad  of  seeing  Nogro  life.  TravoUora  weut  from  homo, 
And  on  their  return  wrote  a  bookT  the  aources  of  all  they 
wrote  being  hearsay,  and  not  experience.  They  had 
heard  that  iere  wsa  nothing  of  what  we  call  love  to  be 
found  among  the  Negrpea.  Thoogh  they  d  i  d  not  find  th  e 
love  met  with  in  English  family  ufe,  there  was  a  some- 
thing which  they  might  call  love.  He  did  not  exp(?ct  to 
find  love  there,  and  ho  would  tell  them  why.  At  homo 
they  had  00  many  bleaaing^  they  forgot  it  entiraly,  and 
they  forgot  that  they  bid  been  trained  for  It  during 
centuries.  The  Negro  mind  required  training  and  educa- 
iioo,  and  that  not  for  one  generation  only,  but  for  many, 
jost  as  had  been  in  Europe*  There  waj^  a  great  dtffor* 
ence  between  our  feelings  and  Kegro  feelings,  *fhich  he 
had  particularly  obaervod  at  funerals^  whcffo  ho 
had  seen  women  with  gin  bottles  on  thoir  bucks 
weeping  bitterly,  and  at  the  same  time  taking 
good  care  to  get  as  much  gin  aa  possible.  If  they 
looked  to  &mily  Ufe  there  was  something  which  they 


miist  call  love.  Then  wai  a  voadferful  fttiulf  m 
neetion  between  Kegtoee^  wbkh  w«t  espcciallji  ^ 
—-    Sir  John  GloveTi  during  the  recent  oaiBjr"' 
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two  companies  of  soldiers  mm  their 
man  was  a  soldier,  and  knew  his  captain  and 
pany.    There  was  an  order  and  in  oE^ganisatioimai 
them.    Finding  during  the  petty  wars  on  the  Cciltii 
their  Cbriatiana  had  sufferM  very  murh,  und  Ihillli 
oume   home  weak    in   morality,   flOmoUnies  thef  1^ 
occasion  to  separate  them  from  the  beatbea  ompiH 
but  their  (Jhriatiuna  tried  to  reiiit  this,  tnd  whjf  Hi 
told  him  if  they  were  killed  or  woniidsd  hi  tk«M 
they  knew   their    cousin   eer    their  hiotlicf  who  i 
in  the  same  company  would  not  leave  ikm  Ofti 
account,  but  wot^d  carry  them  off  at  evaiy  HaL  ■ 
was    the    reason    they    stack    to    thiair    coofd 
even    after    they    had    renounced    Pagi^ansi,  14I 
they    would    guarantee    that    mm^   of  them  iri 
be  loft,  and  they  thei^fofre  formed  the  two 
companies,  which    had   been  fbnnd  to  ht 
reliiiblo    men    in  the  whole   iialiTe  leroa  d 
recent  campaign.     That  showed  tiwy  mtld  it 
thing  with  the   Kegro,  and   that  hii  ehafirtB 
hfl  improved  by  CbnstiBnity*     He  could  ool' 
a  Cbriatianity  Ihat  would  not  form  a  chaixeti 
again  I  their  family  oonnaotion  was  seen  ii^^^f 
Negro    told    you  of  his  ooosine  tor  genscatitiB  1 
Daring  ala?er>'  they  saw  (t  repeatedly*    If  a 

a  family  was  in  diiagor  of  b*?ing  soldt  tb«  1 

f?itiiily  woiAd  come   forward  and  rexletjm  hiSi  itj 
wsm  any  posaibility.   They  would  not  leavu  Mol 
vf'AH   some    love   amongat    them,     hut    it    wis  I 
—not    Chriatian    love.     With    regard   to   ci 
at  large,  he  quite  agreed  with  Mr.  i^wamcy  thst 
mnat  be  the  great  feature  in  dvilifiing  GoldC^ 
m  it  had  been  of  Europe  -  but  in  speaking  of 
be    did   not    only    mean    educatioii    on    ^ 
bendi.    He  did  mi  belitive  in  boy  a  who  got 
leaaons  ont  of  books  in  the  lebool-room.    I 
had  said  that  education  sometimes  spQiilt  a 
what  was  more  natural  than  for  a  Negro  to  ' 
he  saw  a  merchant  making  money  he 
become  a  merdiant,  or  a  teacher,  or  a  misiii 
if  he  was  not  fit  far  it  at  all.    He  wijhfld 
thin^ ;  btit  ho  would  tell  thcoi  what  ho  did 
he  did  not  wish  to  be  a  man  who  worked 
hands.     Ho  did  not  speak  of  theae  things  by  II 
he  had  boen  emperintending  the  Basle  M:^' 
thc;y  bad  industrial  ahop&,  a  ahop  for  joinen 
tont,  for  lo^kamitha,  blacksmiths,  ahoemakscB, 
and  for  a  number  of  years  they  had  an 
had  charge  of  all    their   holdings   at  nins 
atatioua,  and  twice  as  many  ou  testations,  «ad 
they  came  in  contact  with  the  people,  and  K^ 
them  entirely.    There  was  a  mercantile 
in  connection  with  tho  mission^  to  which 
right  to  send  clerks.    They  had  found  th«if 
not  like  to  beoomo  formers.     They  had  tPO  C 
tAtions,  imd  they  had  tried  to  grow  oooot 
things.      Cotton  also  had  been  introdaeed: 
boys  when  they  hod  posaed  through  a  achool 
was  not  right  to  be  farmers.    Slaves  had  doae 
and  they  did  not  like  it.    He  did  not  say 
did  not  farm  at  aU^  but  it  bad  hvtm 
chiefly.     It  was  therefore  moit  natmal 
ahoold  think  that  th«ywere  a  foot 
people,  and  that  they  ought  not  to  do 
they  wonted  was  free  labour.     They  had 
Plenty    of   carpenlera,    locksmiths,  and 
There  waa  no  difiiculty  to  induce  young  u 
shop.    They  wanted  to  be  able  to  inatmot 
of  the  European  arts.    One  thing  maoh 
pottery.     Gold  Coast  people  knew  how  nk* 
have  a  pluto  to  eat  from.  All  the  people  on  tb«  0" 
have  aomo  pottery  1  but  it  was  vo^impftriiwti*" 
quite  si^re  that  much  good  might  m  dom  £f  m 
men  were  sent  over  and  tried  to  impiCTa  fts 
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H«  waji  quite  siire  il  would  pay,  and 

tJTe  a  grmX  bleafiing.     Thou  Wg©  qua.it titien  of 

I  «c»i  expoited,  «ud  tb@TO  were  pleQty  of  mate* 

^  iiiAkiUj^  mmp  and  candlei,  and  ha  tbctiii^ht  it 

ea  groal  bleniog  if  that  bruicli  of  induatry 

>  ealtiTaled,    They  muit  educate  the  pfioplfi  for 

to  be  aaefal.   The  Negro  mufit  bo  indued  for 

I  B»  mwst  l«i7Q  how  to  keep  hlM  little  money. 

were  w«&k  in  keeping  mouey,    Tbey  h]id 

itTCi  meft^hADta  ^et  oa  for  a  few  j^earSf  but  tbcu 

\  Amply   because  tbey  did  not  know  how  to  keep 

wii  mwiey.     Uutil  uow  there  had  not  been  much  done 

^r^vcing^    Eujopean  arta    bj    anybody,  and  he 

.  i  be  Tery  glad  if  the  Government  would  introduce 

'  ^  tgi,  and  let  them  go  farther  into  the  interior, 

I  not  i;uite  the  work  of  a  miaftfou^    They  bad 

';  Utiy-taghi  nati?o  agenti  engaged  iu  teaching 

*  ng  without  thiMe  artisan  a.     They  had  men 

len  in  the  elomeutzu-y  schoola,  then  in  the 

ol,  and  then  trained  lor  teacheri  in  a  thoo- 

ffer  four  Tearsr  tnnking  altogether  a  train - 

^  BHTs,     Th^  people  who  had  gone  through 

BmvtsTj  n§«CuL  Of  coursft  they  had  aome  who 

*  ,  bat  tbey  had  a  number  of  men  who  had 

L  fcnr  yaftfif  and  who  had  he«n  teaching  in 

^and  mhiQ  were  uaefol  in  every  way.    There 

rl»QOO  fieoplei,  young  men  ^  women,  and  children, 

I  lastnusled  bj  the  Baale  Miadanary  Society. 

'1  beginning^  and  he  was  not  ^tiafied  with 

d  ^row.     Mr.  Swauzy  had  &aid  that  Eui^o- 

huiU  r«tnam  on  the  Coast,  but  they  could  not 

Thefy  inaat  pufih  forward  And  press  into  the 

rthare  wag  no  station.     They  had  a  station 

t^,  but  it  hiid  been  destroyed  by  the  Aahunteea 

\  aiuce  then  the  whole  lyatem  of  Govem- 

i  chdtnged  hy  the  abolition  of  slavery.  The 

!  atiil  called  a  proteetorate,  bat  that  was 

It  w«i  no  knger  a  protecting  GoTem- 

ing  0«T«rameat,  and  the  Gold  Coast 

,'A  colony,  and  therefore  British  law 

incMd  and  feonritiei  given  for  trade .    Wh  y 

^   mhe  tome  set^ement  in  tho  interior,  pro- 

t'ainall  military  force  ?    The  police  had  done 

on  the  coast,  and  in  moat  cases  they  must 

f atuf e.     He  wished  that  commerce  should 

in  the  interior*      They    had    not    yet 

;  with  Ashaniefi.     It  had  not  settled  down 

l1«fe  war*   They  were  going  there  thia  year,  and 

Lt»«rtabli9h  two  statiens,  and  to  open  aehools, 

ch  the  Goapel,  and  teach  them  how  they 

r  Ihemaelvea,  and  above  all  how  they  might 

There  wua  a  great  difference  in  the  civiliaa- 

L  Ih  f  «ea  towns  and  thoae  a  little  more  in 

A  friend  of  hia  who  had  been  living  with 

Ooomaasie,  estimated  tho  number  of  human 

Kit  600  atmmilly.     In  one  place  there  waa  a 

where,    whoever    it    required    repairing, 

i  hud  to  be  ih«4   To  Hm  it  was  a  humiliate 

I  thf?y  h^  bwn  in  connection  with  the  Gold 

jly  r»ua  )  ottri,  and  thui  until  about  1820  nothing 

daoe  for  thf*  civiliaation  of  the  people.     From 

of  thfl    Portngueie  they  had    no    trace    of 

tty.      It    commenced    with    the    Basle   and 

lilmon^   axid    iome    chaplains    that    wero 

mar^ant  and  a  Govemment  oGQcial  were 

of  the  missionaries ►     Any    European 

at  wan  ten  timea  better  than  any  nntiveT  nud 

llbatlbi*  whole  Gold  Cooatt  stretching  for  300 

kJoait  thi^  coiLit,  and  some  GO  to  60  miles  to  the  in - 

»  BOW  Brltifth  territory,  and  he  was  quite  sure 

1  iQ^u  see  7«al  progresi.     In  condition,  he 

%  iii  h»  had  not  come  there  to  make  a  ^leachf 

■ " ^  ^'^' -  somewhat  desultory  and  di ajointod. 

t-^  coatf  as  they  said  in  Germany t 

»  .  tie  result  of  his  obiervatioos. 

I  laid  th«  Gold  Co'iat,  which  waa  the  subjeot 

>iwi  a  rtreieh  of  about  360  mU^  of  Uie 


central  part  of  the  Gulf  of  Guinea,  where  it  make*  ita> 
great  a  weep  in  on  the  western  outline  of  the  vast  conti-- 
uent,  touching  in  one  part  the  meridian  of  Green wich^  and! 
being  but  little  more  at  any  part  than  five  degreee  itm& 
the  Ef^uator,  with  the  Grain  Coast  ajad  Ivory  Oomt* 
bordering  it  on  one  hand,  and  with  the  Slave  Coast  ol* 
the  other  side-  It  was  reckoned  one  of  tho  hottest  piecew 
of  Bea-hoitril  in  the  world,  having  a  mean  annual  temper* 
ttture  of  78 ^'j  with  the  temperature  of  a  pleaaant  smnmer 
day  in  England,  namely,  73",  for  iba  greatest  OoM.  1% 
haa  heavy  rain  from  Maroh  to  Juno,  and  then  ita  grealeit 
heat  from  July  to  September,  thia  being  accompaniied  by* 
frequent  heavy  fogs  and  superabundant  moisture,  m  that 
a  \erj  unhealthy  state  of  the  atmo&pbere  is  in  iM» 
way  established.  There  were,  nevertheless,  several 
trading  statfons  on  the  coast  which  were  permanently 
held  by  English  traders,  foremost  among  whom 
was  tho  firm  of  the  author  of  the  paper.  The  prin- 
cipal alationa  wer<s  the  well-known  Cape  Coftit  Castle ; 
Accra,  near  th^  middle  of  tho  territory;  Annamb<>e 
and  Dixcovo;  Creveccpur,  Chri^tianaberg  and  Fredena- 
horg  were  subordinate  aetUements*  There  were  no 
harbours  along  the  coasts,  and  the  landing  of 
merchandiBe  and  the  shipment  of  prodnoo  waa 
effected  upon  a  rook^bonnd  and  surf-feiged  shore, 
by  the  instrumentality  of  Bnrf-boats,  The  native 
tribes  of  the  diatrici  were  principally  the  Fantii^ 
and  the  notoriona  Ashantees.  The  Fantia  wciw 
a  fine  race  of  men  phyaically,  and  made  admirable  boat- 
men, being  only  inf&rior  to  their  noighhouis  further  west, 
the  Kroomen,  in  that  particular,  but  they  were  also  the 
men  of  whom  it  was  iold  that  when  they  were  supplied 
with  wheelbarrows  to  fapjlitate  eomc  building  work: 
which  they  were  re<}uired  to  do,  they  put  the  atones  into 
their  barrows  and  then  put  the  barrowi  upon  their 
heads  and  walked  ofi"  with  them.  The  boats  of  the 
FantJs  wore  of  mnch  krger  wEe  than  the  canofie  o^ 
the  Kroomenp  bemg  often  from  30  to  40  feet  lon^,  nttd 
mantiged  bj  several  men.  He  believed  it  was  the 
Fantia  who  adopt  the  moat  ingeniooa  expedient  of 
loading  their  boats  in  tho  aurf-swept  aea  by  rolling  the 
oil  truncheons  into  tho  water,  and  drawing  them  through 
the  flurf,  and  by  their  ainking  their  boats  under  the 
puncheona  and  bailing  the  water  out  from  thorn  nntil 
they  rise  buoyantly  with  their  loads.  The  EtoomeiL  who 
came  from  th&  Grain  Coast  a  little  farther  to  the  weetwere 
perhaps  about  the  moat  roiraculona  boatmen  in  the 
world.  Their  canoes  were  hollowed  out  of  the  trunk  of 
a  kind  of  poplar  tree.  They  were  very  narrow,  pro- 
jected up  at  each  end  like  the  horns  of  a  croaeent^  and 
were  ao  light  that  the^r  did  not  sink  even  when  fiUod 
with  water.  It  waa  said  that  no  white  man  waa  jible  to 
managa  ono  of  these  ticklish  crafts*  but  the  Kroontan 
sqoatfl  down  with  the  most  perfect  comfort  and  atabill^ 
upon  his  kneea,  and  ur^^cs  it  through  the  boiling  surf, 
and  sometimes  apins  it  swiftly  round,  one  leg  throat  out 
over  the  side  into  the  sea  to  act  as  a  pivot*  When  th& 
canoe  turns  over  he  swims  by  the  side,  rights  it,  and 
hales  it  out  with  a  cakbaah^  and  then  taki?s  his  place  in 
it  again,  aa  if  nothing  out  of  the  ordinary  oourae  had 
occnrrwi*  In  his  phyncal  development  and  ready 
agility  the  Kroomon'  resembles  vary  much  the 
Znlu  Kafir  of  the  cofttem  coast ;  hut  it  wai^ 
a      remarkable,      and     perhiipa      unaccountable    fact 


that  the  physical  development  and  power 
such  an  entirely  different  turn  on  the  oppofilte  side 
of  the  continent.  Tho  Zulu  U  as  great  in  ioumey  upon 
land  aa  tho  Krooman  is  at  sea,  but  he  will  have  nothinjf 
to  do  with  the  water^  and  has  no  boat  of  any  kind. 
There  wss  another  roflectton  that  eonttnuaUy  recurred 
to  him  when  thinking  of  the  res«^mblance  of  these  peopl«» 
and  which  he  thought  might  be  worthy  of  a  ^asiine 
notice  while  speaking  of  thi^m— tha  seemingly  trivial  ana 
aim  pie  fare  out  of  whii-h  this  mu^^cular  energy  was  de- 
veloped. The  diet  of  the  Krooman  was  a  pint  and  » 
half  of  rice  per  day.  and  upon  that  allowance  of  fOt^  ' 
could  paddle  his  foiiy  miles  upon  a  botBteroui  pr 
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■fceap  Hf  lithe  frame  in  Tigorons  condition.  The  daily 
allowance  of  the  Znlm  Kani  engaged,  in  hard  work  in  a 
mmilar  wajr,  was  two  pdntaiof  ground  maize,  or  Indian 
com.  With  a  considerable  acquaintance  with  the 
^priaciales  of  physiological  economy,  he  confessed  that 
*ii4en  he  thought  of  tluse  instances,  he  was  filled  with  a 
aefver-ceasing  admiration  and  wonder  at  the  work  which 
can  be  extracted^  in  these  exquisite  pieces  of  living 
machinery,  out  of  such  a  limited  and  apparently  inade- 
^toate  fuel  sopply  as  a  few  handfnis  of  grain.     The 

Ashantftfls,  wno  were  so  nearly  associated  with  the 
Fantis,  upon  the  Gold  Ck>a8t,  again  suggested  another 
▼ery  curious  analog^^  with  the  Zulus  of  we  opposite  side 
•of  the  continent,  in  their  barbarous  and  unreclaimed 
etate  they  had  established  a  warlike  despotism,  exactly 
vesembling  that  of  the  Zulus  of  half  a  century  ago,  and 
based  upon  identically  the  same  principles  of  strategy  and 
mana^l^ement.  They  have  eat^  up  tribe  after  tnbe,  in 
their  immediate  neighbourhood,  of  lees  adventurous  and 
less  ambitious  natives,  and  have  turned  their  young 
«:ien  into  disciplined  soldiers  with  an  insatiable  thirst 
for  martial  glory  and  conquest.  The  Ashantee  power 
bas  grown  in  this  way  out  of  the  gradual 
absoTMion  of  the  smaller  independent  tribes,  exactly  as 
the  Zulus  grew  under  the  warlike  chief  Chaka,  whose 
history  was  told  on  the  first  meeting  of  the  African  Sec- 
tion of  the  present  Session ;  and  no  doubt  Mr.  Swanzy 
and  liis  compeers  wnre  now  doing  for  the  Ashantee  des- 
potisaii,  and  barbarism,  what  Lieutenant  Farewell  and 
Mr.  Fvnn  were  doing  for  the  Zulu  power,  when  they 
iDrmed  their  trading  settlement  at  the  Bay  of  Natal  in 
1823.  Nothing  was  more  true  than  the  remark,  which 
was  made  by  Sir  Bartle  Frere  in  his  inaugural  address 
to  the  African  Section  last  year,  that  the  work  which 
has  to  be  done  in  reclaiming  the  vast  equinoctial  con- 
tinent of  Sunshine  from  the  fell  j^rasp  of  barbarism,  was 
the  direct  reverse  of  the  chain  of  sequence  that  was  ex- 
pressed in  the  designation  of  their  Society.  It  must  be 
commerce,  manufactures,  and  arts,  rather  than  arts, 
manufactures,  and  conmierce.  All  round  the  vast  surf- 
(^irdled^  coast  small  wedges  were  being  driven  by  the 
enterprise  and  irrepressible  energy  of  conmierce  and 
traffic  into  the  sea-board  of  the  iMurbarous  land,  and 
through  the  rifts  that  were  in  that  way  torn  into  the 
outer  defences  the  light  of  the  higher  and  better  life  of 
civilisation  and  intelligent  culture  assuredly  finds  its 
way.  Such,  no  doubt,  was  the  proper  and  appointed 
task,  and  the  noble  privilege  of  the  irrepressible 
and  invincible  spirit  of  traide.  It  was  tho  great 
natural  pioneer  of  enlightenment  and  of  social  develop- 
ment. He  then  referred  to  a  leading  article  in  the  Timet 
of  last  Saturday,  as  notably  bearing  out  a  remark  he 
had  already  made  in  this  room,  on  the  obvious  distinc- 
tion between  common  and  domestic  slavery.  The  writer 
«aid,  in  reference  to  the  Gold  Coast — '*  Nor  had  the  con- 
dition of  the  slave  been  necessarily,  or  usually,  one  of 
Siardship.  Cases  of  cruelty  had  long  been  held  to  jus- 
tify enforced  manumission,  and  by  this  practice  the 
evils  native  to  the  system  were  sensibly  mitigated. 
IServitude  was  often  voluntarily  preferred  to  free  labour, 
«nd,  curious  as  it  may  seem,  was  held  frt>m  an  economical 
point  of  view  to  possess  advantages  over  it  If  we  may 
^yply  conmion  expressions  to  a  state  of  life  so  unlike 
^mything  European,  we  may  say  that  the  Fantee  slave 
iras  socially  on  a  footing  with  his  master ;  he  sat  at  his 
table,  shared  bis  pleasures,  had  a  voice  in  the  family 
councils,  and  often  married  a  free-bom  daughter  of  the 
<hou8e.  The  slave  might  hold  property,  and  even  be  his 
master's  heir.  Fantee  slavery,  in  short,  like  that  with 
"which  we  are  familiar  in  the  Mosaic  law,  was  of  the 
nitriarchal  type,  and  differed  totally  frt>m  the  odious 
idnm  of  pre<ual  servitude  which  has  cost  us  and  other 
-ccMi^nnines  so  dear  in  their  abolition.  Yet  nothing  of 
this  '%md  justified  us  in  conniving  at  its  maintenance 
when  wiehad  so  good  an  opportunity  of  interposing  our 
authority^  get  rid  of  it    Slavery  is  slavery  aU  the 

Todd  overj^md  the  least  intolerable  of  its  forms  may, 


under  changed  conditions,   devebpe  into  the  very 
worst" 

The  Ohairmam  said  he  was  very  sony  to  dose  the  dii- 
oussion,  and  thus  prevent  many  gentlemen  present  froin 
spealdng,  but  he  was  glad  to  congratulate  them  on  the 
practical  intwest  and  value  of  the  labours  of  the  African 
Section.  They  could  not  discuss  anything  with  repaid 
to  one  part  of  AiMca  without  its  havingsome  bearing 
upon  other  parts.  Even  Sir  (Garnet  Wolselev'a  ex- 
perience on  the  Gk>ld  Coast  was  found  tobe  usefal  to  him 
in  the  mission  he  had  reoentl^r  undertaken  in  the  sooth. 
Mr.  Swansy  had  called  attention  to  a  point  of  histoiT, 
and  if  time  permitted  he  would  have  gone  into  it  It 
might  well  be  matter  of  wonder  to  them  how  so  earlj  as 
the  reign  of  Edward,  the  little  town  of  Dieppe  ihoald 
engage  in  such  an  enterprise.  Then  all  people  were 
looking  out  for  gold,  and  great  enterprises  were  under- 
taken, such  as  those  connected  with  the  Hanseatio  traffic 
and  the  trade  in  the  Levant  One  subject  which  hid 
been  of  practical  value  was  the  waj  in  which  Mr.  Swanxy 
pointed  out  to  them  how  slavery  m  its  vairing  relstioni 
affected  the  agricultural  improvement  of  the  coontrj. 
It  must  be  psrticularly  injurious  to  a  pursuit  of  that 
nature,  for  when  in  well-settled  countries  it  was  difScnlt 
to  get  the  cultivation  of  a  crop  which  re(][uired  labour 
and  capitfd,  how  was  it  to  be  expected  m  a  comitr]r 
where  life  was  of  little  value.  But  the  introduction  of  a 
proper  Ctovemment  would,  no  doubt,  affect  great  changei, 
and  the  introduction  of  labour  under  improved  dream- 
stances  would  wonderfully  devebp  the  resources  of  West 
Africa.  In  conclusion,  he  proposed  a  vote  of  thanks  to 
Mr.  Swanzy,  observing  that  they  would  not  be  his  aole 
reward,  but,  having  laid  down  the  principles  of  truth,  ho 
would  find  they  would  continue  td  be  productive  of  good, 
years  after  this  assembly  had  ceased  to  exist 

Mr.  Simmonds  seconded  the  motion,  which  was  carried 
unanimously. 

Mr.  Swansy,  in  reply,  thanked  the  meeting  for  its  ex- 
pression, and  regretted  that,  owing  to  the  length  to  which 
parts  of  his  paper  had  run,  he  had  in  other  parts  cmtailed 
it,  for  he  found  it  extremely  difficult  to  comjpresa  within 
the  space  of  an  hour  what  he  wished  to  say.  But  they  had 
no  cause  for  despair  as  regarded  the  future.  What  he  had 
in  view  was  to  show  that  until  about  the  beginning  of 
1834  nothing  whatever  had  been  done,  and  that,  although 
they  had  been  in  contact  with  West  Africa  for  the  laat 
600  years,  it  was  not  until  the  last  40  years  that  any 
efforts  had  been  made  to  improve  the  people,  and  to  ad- 
vance the  interests  of  civilisation.  If  he  had  drawn 
attention  to  this  he  had  succeeded  in  his  object 
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Ihe  paper  read  wes — 

FOOD  ADULTERATION  AND  THE  LEGISLA- 
TIVE ENACTMENTS  RELATING  THERETO. 

By  Wentworth  Laieellfi  Beott, 

PaWe  AMlyat  to  the  OoiiDti«a  of  Derby  and  V.  BtelforJ,  the 
Borough  of  Uaalty,  Ao.,  Ao. 

I  b«fe  imdflrtaken  to  lay  bef ore  yon  thiseyeninff 
*  fsw  f aotfi  leUtiiig  to  tne  adnlteratioa  of  food, 
diink,  and  drags,  as  commonly  practised  in  this 
sad  other  countries ;  to  pass  briefly  in  review 
mae  of  tiie  laws,  nast,  present,  and  pronjectiTe, 
^Mtfing  upon  the  class  ox  offences  jnst  indicated ; 
and  Bnally  to  invite  the  expression  of  yonr  opinions 
u  to  the  beet  mode  of  amending,  equalising,  and 
ooasoilidating  those  laws  in  such  a  manner  that 
tbe  public  podcet  and  the  public  health  may  be 
duly  protected  wtUiout  injuring  or  hindering  the 
^A^^lqmient  of  the  legitimate  interests  of  tzade. 

I  have  the  honour  of  belonging  to  that  small 
^  well-almsed  class  of  officials  known  as  *'  public 
*Ba}ytts ;"  and  idthongh  I  hope  to  show  you  that 
J^ectivdy  the  public  analy^  of  this  country 
^*^  ^one  good  and  practical  service  within  the 
M^two  yean,  and  that  individually  th^  have 
been  from  the  first  more  sinned  against  than 
"ionSng,  I  come  before  yon  to-night  as  a  simple 
troih-seekiBg  stadent  of  science,  trammelled  oy 
00  trade  connections,  wedded  to  no  pre-amiiged 


views,   and  representing  no  one  party,  society, 
association    whatsoever.       It    has   been,    I 


or 


regret  to  say,  but  too  much  the  custom  of 
late,  throughout  all  discussions  bearing  upon  the 
subject  of  my  paper,  to  treat  the  question  as  if  it 
must  necessarily  be  a  constant  bone  of  contention 
amongst  four  antagonistic  sections  of  this  grea^ 
community — ^the  chemists,  the  lawyers,  the  traders, 
and  the  public— each  of  whom  uiould  earnestly 
strive  to  obtain  as  many  real  or  fancied  advantages 
as  possible  at  the  expense  or  to  the  prcnndioe  of 
any  or  all  the  others.  With  this  mode  of  dealings 
with  an  important  social  problem  I  have,  I  must 
confess,  no  sympathy  whatever;  and,  without 
desiring  in  any  way  to  trench  upon  the  province 
of  the  Chairman,  I  beg  to  submit  that  the  ques- 
tion now  before  us  may  be  rationally,  efifectively,  . 
and  dispassionately  considered  by  all  parties  con- 
jointly ;  and  that  in  the  end  it  will  be  found  that 
the  food  legifdation  which  is  best  for  all  is  ixr 
reality  best  for  each.  It  is  in  this'  spirit  alone* 
that  I  invite  your  opinions  and  suggestiona' 
to-night. 

I  do  not  think  that,  whatever  might  have  bees' 
the  case  a  few  years  ago,  there  are  now  many" 
people  who  actually  believe  that  our  "  food,  dzink^ 
condiments,  and  narcotics  "  are  invariably  good, 
pure,  and  unsophisticated,  that  they  are  fkirly  re- 
presented by  the  names  under  which  they  are  sold,, 
and  that,  in  point  of  fact,  no  such  practice  exists, 
or  has  existed,  as  that  of  **  adulteration,"  except 
in  the  heated  imaginations  of  a  few  ddleUanip 
chemists  and  imi>ecunious  magamne  contributors. 
It  is  therefore  perhaps  superfluous  to  trouble  you 
with  any  very  long  array  of  facts  or  arguments  to 
prove,  firstly,  that  the  adulteration  of  both  neces- 
saries and  luxuries  is  comparatively  common; 
secondly,  that  it  is  detrimental  to  the  pubHo  health 
and  public  morals;  and,  lastly,  Ihat  a  just  and 
effectual  mode  of  checking  it  is  desirable. 

Nevertheless,  it  may  not  be  quite  inapj^priate 
if  we  devote  a  few  moments'  consideration  to  a 
time  when  there  were  no  analysts  to  discover  or 
to  invent  adulterants,  as  the  case  might  be,  and 
when  both  "food"  and  "diink"  were  almost 
universallyreferred  to  xxnd&F  the  term  of  "victuals." 
As  early  as  the  reign  of  Henry  III.  it  was  found 
necessary  to  take  cogmsance  of  various  malprac- 
tices prevalent  amongst  bakers,  millers,  and  wine- 
dcfders,*  especially  in  relation  to  forestalling, 
short  wei^ts,  deficient  measures,  and  admixtures, 
and  to  award  punishments  for  such  ofliances ;  and 
shortly  after  the  accession  of  Edward  I.  the  lawr 
and  ordinances,  both  imperial  and  municipal, 
against  adulteration,  were  greatly  extended  in 
operation,  and  were  more  generally  enforced. 

In  the  quaint,  but  carefufly-written  *  *  History  and' 
Survey  of  London  and  Westminster,"  of  Bntick 
(1706),  we  read  that  in  A.D.  1274  adulteration 
of  various  kinds,  short  weights  and  measures,  as 
well  as  "  engrossing,  forestalling,  and  aU  $orU  of 
frauds  and  in^iUion$  in  tke  $aU  of  pr&vkioniy  has 
now  got  to  such  a  height  as  to  oblige  the 
Legis&ture  to  provide  new  laws  against  ••©» 
practices;  espeSally  against  bakers  for  Aort 
wei^t  and  bad  materials  in  bread,  and  agafaiflt 
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millen  for  bad  measure.  Therefore  his  Majesty 
commanded  the  Mayor  of  London  and  the  Sheri& 
'to.  enforce  those  laws,  and  also  to  regulate  the 
price  of  provisions,  especially  of  poultry  and  fish. 
By  which  laws,  the  baker  for  his  fint  offenoe 
was  to  forfeit  his  bread ;  for  his  second  to  suffer 
"imprisonment;  and  to  be  pilloried  for  the  third. 
The  miller  was  to  be  carried  in  a  tumbril  or  dust- 
-caitthrough  certain  streets,  exposed  to  the  derision 
'of  the  people ;  and  accordingly  an  ordinance  was 
published  by  the  Mayor  and  other  magistrates  of 
the  City,  in  this  form." 

In  spite,  however,  of  these  which  may  be  called 
mildly  repressive  measures,  adulteration  and  other 
^'foul  practices"  appeared  to  continue  and  increase 
■during  the  next  twenty  years ;  so  much  so  indeed 
that  on  "the  28th  of  May  [A.D.  1295],  the  King 
sent  a  precipe  to  the  Mayor  and  Sheriifsof  London 
te  punish  corporally  all  bakers,  brewers,  and 
millers,  convicted  of  bad  practices  and  also  to 
oblige  millers  to  return  the  flower  by  weight 
aoeording  to  the  weight  of  the  grain  sent  to  be 
^ound."* 

By  way  of  following  up  these  measures,  there 
was  passed  in  1296,  during  the  mayoralty  of  Elias 
Bussell  (according  to  Stowe),  an  Act  of  Common 
Council,  subsequentiy  approved  by  Parliament,  to 
regulate  the  quality,  prices,  and  modes  of  sale  of 
«11  kinds  of  provisions. 

Wine  formed  the  object  of  a  special  writ  of 
ICdward  IL  in  1311,  according  to  which,  among 
other  thinffs,  it  was  enacted  that  no  wholesale 
-dealer  in  wine  should  also  be  a  retailer  of  the  same, 
or  vice  versoy  that  arrangements  should  be  made 
ier  the  "  assay  "  of  "  wines  in  all  the  taverns  of 
liondon,  and  in  the  suburbs,'*!  also  that  "  every 
wine  be  set  at  its  value,  toithout  mixture."  Under 
oertain  circumstances  tiie  **  dregs  of  wines  "  were 
permitted  to  be  "  put  into  wines  of  lower  price," 
But  the  "  droppings  of  wines"  were  "to  be  tnrown 
away,  so  as  not  to  be  put  into  any  drink  that  has 
to  enter  man's  body,"  under  divers  heavy  pains  and 
penalties. 

16  is  about  this  period  that  we  begin  to  find  some 
scuthentic  records  of  the  detection  and  punishment 
of  vendors  of  adulteratedartides,  and  I  have  thought 
it  well  to  lay  before  you  a  few  typical  instances 
of  these  existing  "food  prosecutions;"  thus  in 
August,  1311,  a  baker,  named  William  de  Somersete, 
was  arrested  by  the  Sheriff  for  selling  bread  made 
of  bad  matericds,  "  so  that  persons  by  eating  that 
1n«ad  would  be  poisoned  and  choked."  Li  1316  a 
xumber  of  bakers  appear  to  have  been  punished  in 
Tarious  manners  for  selling  bread  which  was  of 
short  weight,  and  "made  of  false,  putrid,  and 
rotten  materials,  through  which  persons  who 
bought  such  bread  were  deceived,  and  might  be 
kUled."  (Appendix,  Section  6.)  Here  we  have 
the  "  injurious  to  health  "  clauses  coming  promi- 
nently forwi^,  and  a  gentieman  of  the  name  of 
Alan  de  Lyndeseye  "  appears  to  have  particularly 
distinguished  himself  in  this  direction,  as  he  gets 
twice  eonvicted  and  pilloried,"  within  a  very  short 
tiflie. 

fintiek}  tells  us  that  in  1329  "  the  adulteration 
of  wines  and  tiie  evil  practices  of  the  wine  mer- 
chants and  tavern-keepers  having  endangered  the 
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bodily  health  and  lives  of  the  citizens,  his  Majesty 
(Edward  III.)  issued  out  his  command  to  the 
Mayor  and  Sheri£GB,  publicly  to  proclaim  and  to 
publish  that  none  presume  in  any  manner  to 
mingle  such  wines,  nor  to  sell  any  mixed,  but  good 
and  pure,  and  to  punish  the  ofiBniders  against  this 
prohibition  by  levying  a  forfeit  upon  them  for  the 
King's  use."  Again,  in  1364,  a  seller  of  unsomid 
or  adulterated  wine  was  punished  by  being  forced 
to  drink  some  of  his  mii^iure,  and  to  have  the  re- 
mainder poured  over  him,  as  well  as  to  lose  all  his 
trade  privileges. 

In  the  reign  of  Biohard  II.  proclamation  was 
made,  amongst  other  things,  against  the  adulter- 
ation of  oils  used  for  food  witn  others  of  lowor 
quality,  and  in  Henry  V.'s  time  (1416)  we  find 
records  of  what  might  be  called  a  Beport  of  the 
City  Wine  Assayers,  when  four  pipes  of  wine  appear 
to  have  been  condemned.  Ten  years  later  the 
"  Merchants  had  carried  the  practice  of  adul- 
terating foreign  wines  imported  to  $uch  an  exeen, 
and  with  such  pernicious  ingredients^  that  the 
Mayor,  Sir  John  Eain  well,  ordered  a  general  search, 
and  caused  150  butts  of  the  corrupt  liquor  seized 
to  be  staved  and  thrown  into  the  streets,  whose 
noxious  smell  almost  infected  the  air.  * '  *  Thus  were 
some  of  the  regulations  contained  in  Henry  the 
Fifth's  celebrated  proclamation  in  1419  against  the 
fraudulent  mining  and  adulteration  of  wines 
enforced,  and  in  the  very  year  in  which  the 
proclamation  was  made  we  find  that  one  William 
Horold  was  punished  for,  as  we  should  say  now, 
injuriously  adulterating  certain  wines,  and  public 
announcement  made  at  the  pillory  of  his  offenoes. 
It  would  be  easy  to  multiply  instances  showing 
that  the  adulteration  of  articles  of  food  and  diink 
is  no  "  nineteenth  century  offence,*'  and  has 
troubled  the  people  and  their  rulers  for  centuries, 
but  those  I  have  already  referred  to  are  amply 
sufficient  for  my  present  purpose.  It  should  be 
remembered,  moreover,  that  in  former  times  the 
vendors  of  food,  as  of  other  classes  of  goods,  were 
for  the  most  part  banded  together  in  crafts,  euflds, 
or  companies,  such  company  possessing,  eiuier  in 
addition  to  or  in  lieu  of  a  regular  charter  of 
incorporation,  a  code  of  bye-laws  or  regulations 
whoh  included  provisions  for  the  discouragement 
of  malpractices  of  all  kinds,  and  for  pumshmg  any 
members  found  guilty  of  the  same;  thus  the 
association  of  Spicers  or  Pepperers  agreed  anQongst 
themselves  to  draw  up  and  observe  Sie  ordinances 
issued  by  them  in  1 361 ,  which  contain  very  import- 
ant prohibitions  against  short  weights,  adulteia- 
tion,  and  other  tricks  of  trade ;  and  the  Vintners 
(1370)  appear  to  have  been  equally  dearoue  that 
the  members  of  their  guild  should  be  just  in  tiieir 
dealings  with  the  public,  as  it  was  ordained  "that 
four  men  of  the  trade  should  be  chosen  uid  sworn 
to  search  into  such  defaults,  and  to  oversee  that  t^ 
ordinances  are  well  and  justiy  k^t  and  observed 
from  year  to  year ;  and  that  no  wines  shall  be  ex- 
posed in  taverns  for  sale  before  thatthefourpOTwnj 
aforesaid  shall  have  seen  that  they  are  good  and  nt 
for  sale,  t"  Such  articles  aijd  ordinances,  if  dmy 
approved  by  the  Mayor  and  Aldermen,  had  ^^^ 
I  emcscy  of  an  Act  of  parliament,  and  were  eofbroea 
accordingly.  , 

As  popmation  increased  and  conmiercial  rela* 
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tioDf  extended  in  every  direotioxi,  these  trade 
laoeiations  became  lees  powerful  and  their  laws 
lets  observed,  and  in  course  of  time  the  guilds 
tbensdves  in  many  instances  ceased  to  exist;  and 
it  is  not  a  little  instmotiTe  to  note  the  tendency 
iJbeie  seems  to  be  at  the  present  day  to  resuscitate, 
or  at  least  to  rebuild  upon  a  new  basis,  trade  com- 
pames  and  associations  like  those  of  500  years  ago. 
There  is,  however,  this  remarkable  difiEerenoe 
between  the  ancient  craft-guilds  and  the  modem 
tssoGiitioiis,  that  the  former  were  especially  soH- 
dtous  about  the  good  conduct  of  their  craftsmen 
generally,  and  professed  to  discourage  adulteration 
and  80}dustication  of  all  kinds,  frequently  depriving 
members  of  their  own  body  of  the  means  of  follow- 
ing their  calling,  if  convicted  of  such  offences ; 
wbQe  the  licensed  victuallers*,  the  druggists',  the 
grooen*,  and  other  associations  of  our  time,  not  only 
express  no  material  disapproval  of  such  conduct, 
bat  frequently  put  the  whole  weight  of  their 
inflnence,  organisation,  and  finances  against  a 
modi-needed  prosecution,  and  are  only  too 
lu4>py  if  they  can  succeed  in  defeating  the 
ends  of  justice  on  any  terms.  Then  the  hat 
goes  round  pretty  freely,  the  wrongs  of  the 
"injured  tradesman"  are  trumpeted  forth  ad 
mnueamf  and  that  suddenly  celebrated  individual 
sends  a  handsome  donation  to  the  association 
fmid,  lives  happy  ever  after,  and  probably  adulte- 
rstes  more  than  ever.  Happily  there  are  a  few 
exceptions,  among  which  I  may  point  to  the  Wolver- 
bimpton  Chemists'  and  Druggists'  Association, 
vhich  has  recentlv  decided  that  in  the  opinion  of 
tins  association  all  traders,  and  especially  chemists, 
oagfat  to  be  acquainted  with  the  ouality  of  the 
foods  they  sell,  and  to  discourage  adulteration  by 
sU  possible  means,  and  for  the  good  of  the  public 
uid  the  honour  of  traders  themselves,  I  trust  that 
tbessmay  gradually  increase,  and  that,  as  time  and 
intelligence  progress,  the  trade  associations  of 
tbis  oonntry  may,  in  one  respect  at  least,  resemble 
tbe  guilds  of  our  forefathers'  days,  and  apply 
tbesr  minds  and  means  to  the  repression  of  adul- 
tewtion—not  to  its  defence. 

Resuming  for  a  moment  this  necessarily  hurried 
^^^iewof  nAst  food-legislation,  I  may  observe  that 
^^ithin  a  short  period  of  our  history,  the  adultera- 
oQQ  of  intoxicating  liquors  was  the  cause  of  more 
^  one  Act  of  Parliament  and  Boyal  precept ; 
Mid  at  various  later  periods  bread,  coffee,  cocoa, 
^  Ac,  were  each  in  turn  treated  to  an  Act  of 
™isinfflit  or  two  of  their  own.  One  capital 
Qrfect,  however,  seemed  to  paralyse  all  legislation 
^^this  subject,  viz.,  that  although  certain 
j™*s  were  recited  therein  as  being  punishable 
bf  heavy  penalties,  &c.,  no  practical  ana  equitable 
nwtiiod  of  obtaining  evidence  of  the  committal  of 
'■ob  offSenoes  seems  to  have  been  provided  for.  As 
ft  natural  consequence,  fresh  measures  were  fre- 
•Porfly  passed,  each  repealing  all  or  ptiH  of  some 
P^^jious  law,  until  at  one  time  during  the  Hano- 
T®J>n  period  the  regulations  as  to  the  sale,  &c.,  of 
^^  threatened  to  become  as  complicated  and 
l^'pvczing  as  those  pertaining  to  intaxicatine 
^JJJ*'  if  one  Parliament  miacted  that  breaa 
*«wud  be  made  of  wheaten  flour  only,  a  later  one 
J^  revise  this  decision  altogether,  and  a  third 
^^  repeal  this  in  turn  and  manage  to  leave  the 
^I^'JJII^opent^  half-a-dozen  interpretations. 

The  Act  of  WiDiam  IV.  (6  and  7  (HugL  IV., 


c.  37),  did  not  import  any  very  great  novelty  into 
the  matter,  but  some  good  results  have  been 
obtained — ^thanks  to.  its  provisions — ^both  by  the 
late  Dr.  Normandy  and  by  Mr.  John  Horsley,  of 
Cheltenham. 

It  cannot  be  d^ed  that  the  public  of  this 
country  are  greatly  indebted  to  the  Inland  Bevenue 
Department  and  to  her  Majesty's  Customs  for  a 
great  deal  of  sound  and  useful  work  in  relation  to 
the  repression  of  the  adulteration  of  certain  classes 
of  articles,  but  as  these  departments  have 
naturally  looked  at  everything  from  a  purely 
**  revenue"  point  of  view,  it  follows  that  the  benefit 
derived  from  their  examination  of  food  products, 
&c.,  has  been  very  considerably  less  than  it  might 
have  been,  had  the  health  and  pockets  of  the  people 
been  a  little  more  thought  about.  The  four  hun- 
dred and  odd  **  Acts  and  Ordinances  "  relating  to 
duty-paying  articles  I  shall  leave  without  notice, 
in  the  hopmess  state  of  barbaric  confusion  to  which 
successive  generations  of  party  and  petty  legisla- 
tors have  brought  them,  and  will  turn  at  once  to 
the  Adulteration  Acts  proper  of  1860  and  1872,  as 
the  circumstances  leading  to  their  being  passed,  the 
*' Lancet  Analytical  Commission,"  and  the  re- 
port of  the  Parliamentary  Committee  on  adultera- 
tion, are  comparatively  fresh  in  our  minds  to-day. 

The  appointment  of  analysts  under  the  Act  of 
1860  being  purely  option€kl,  thanks  to  trade  opposi- 
tion in  and  out  of  Parliament,  some  six  or  seven 
only  appear  to  have  been  appointed,  of  whom  four 
were  allowed  to  do  nothing  at  all,  two  others  had 
a  few  samples  submitted  to  them  at  fint,  and  at 
first  only,  and  one  has  managed  to  keep  the  Act  in 
practical  working  order  for  the  last  thirteen  years. 
I  allude  to  Dr.  Cameron,  of  Dublin,  whose  last  re- 
port, that  for  1874,  is  on  the  table.  Since  1862,  Dr. 
Cameron  tells  me  he  has  performed  about  2,600 
official  analyses  of  food,  drugs,  and  drink,  of  which 
about  1,500  were  of  adulterated  articles,  while 
the  list  of  convictions  for  the  period  just  indicated 
stands  thus : — 

For  adulterated  milk 286 

„             coffee 28 

tea 2 

„              bread 2 

„              batter    2 

„              mustard 6 

„              esaenoe  of  coffee  ....  1 

„              champagne  1 

„              brandy 1 

»              gin 1 

„              confectionery    12 

Total  convictions 342 

This  return,  however,  may  almost  be  taken  as 
that  for  Ireland,  although  but  little  comparatively 
has  been  done,  except  in  the  City  of  Dublin ;  and 
this  is,  I  beUeve  about  the  only  return  worth  men- 
tioning as  resulting  from  the  Adulteration  Act  of 
1860.  In  England  I.  do  not  believe  that  250 
samples  were  examined  under  its  provision  in  the 
twe^e  years  preceding  1872. 

A  passing  notice  is  due  to  the  ''Adulteration  of 
Seeds  Act,  1869,"  which  might  have  been  a  good 
andnsaful  measure,  if  there  were  any  practical  means 
of  proving  the  offences  itxntes.  Thus  the  '*  killing" 
and  ''dyemg"  of  seeds,  and  the  selling  of  <*killed" 
or  '*  d^ed"  seeds  are  offences  punishable  for  the 
first  tune  with  a  fine  not  exceeding  £5,  but  as  no 
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reforenoe  is  made  tO'  any  anihoiity  or  expert  lor 
the  purpoee  of  detenmning  when  seeds  are  *  Moiled  ** 
or  **  dyed/*  or  are  left  in  the  oiiginal  condition,  it 
is  not  snrprising  that  I  can  find  no  record  of  anj 
proceedings  haying  ever  been  taken  under  this 
Act.  I  am  of  opinion  that  l^e  Act  should  be 
repealed,  and  its  spirit  and  intentions  more  clearly 
and  satisfactorily  expressed,  and  then  incorporated 
in  the  next  Food  Adulteration  Act  passed  in  this 
country. 

The  Adulteration  of  Food,  Drink,  and  Drugs 
Act  of  1872,  next  claims  our  attention.  The 
purely  permissive  character  of  the  dauses  referr- 
ing to  the  appointment  of  analysts  in  the  Act  of 
1860  are  in  that  of  1872  so  far  modified,  that 
out  of  the  225  districts  capable  of  appointing  such 
officers,  nearly  150  have  done  so  up  to  the  present 
time,  leaving  over  75  places  where  no  attempt 
whatever  has  been  made  to  repress  adulteration. 

In  the  columns  of  Table  III.  you  will  see  the 
number  and  names  of  liiose  districts  which  have 
appointed  *' approved"  analysts,  the  names  and 
remuneration  of  the  officers,  &c.,  as  far  as  can  be 
ascertained  up  to  a  recent  date ;  and  I  may  at  this 
point  not  inappropriatdy  refer  to  the  very  great 
mexpedienoy  of  allowing  the  anomaly  to  continue 
of  one  district  putting  the  Adulteration  Act  into 
operation  very  vigorously  and  usefully,  while  an- 
other one  adjoining  does  nothing  of  the  kind,  and 
permits  the  ** usages  of  trade"  in  their  worst 
forms  to  fiourish  unrestrained.  If  a  virulent 
epidemic  were  suddenly  to  arise  in  all  parts  of 
this  metropolis,  what  would  be  said  of  its  govern- 
ing bodies  and  of  its  medical  officers?  If  Padding- 
ton  was  allowed  to  adopt  no  sanitary  measures 
whatever,  while  Marylebone  set  to  work  with  a  will 
to  stamp  out  the  plague  within  its  boimdaries ;  if 
at  Hackney  special  hospitals,  house-inspections, 
disinfections,  and  other  precautionary  measures 
were  inaugurated,  and  in  Holbom  people  were 
allowed  to  eat,  drink,  and  sleep  in  infeioted  houses, 
and  the  disease  was  left  to  take  its  own  course, 
and  so  on  throughout  the  catalogue  of  parishes  or 
districts,  what  would  be  the  result?  Yet  this 
state  of  things  is  precisely  what  is  going  on 
all  over  the  countiy  with  regard  to  uie  Adul- 
teration Act.  In  one  county  the  Act  is  adopted 
and  doing  good,  in  the  next  there  is  no  analyst 
appointed,  and  the  public  may  be  within  its 
boundaries  cheated  and  poisoned  without  hope 
of  redress.  To  go  no  f  urUier  than  Staffordshire ; 
in  the  county  itself,  the  Act  has  done  a  very  con- 
siderable amount  of  good,  and  I  can  trace  some 
little  improvement,  even  in  Hanley  during  the 
last  few  months;  but  the  boroughs  of  LioMeld, 
Walsall,  and  Newcastle,  although  within  the 
county  geographically,  are  not  within  its  juris- 
diction, and  therefore  articles  of  food  and  diink 
are  frequently  sent  to  those  towns,  especially  the 
two  latter,  to  be  sold,  which  might  be  dangerous 
outside  their  walls  if  "  inspectors  "  were  about. 

Again,  in  many  instances,  local  authorities  have 
hit  upon  another  and  even  effectual  way  of  how 
not  to  do  it.  An  analyst  is  appointed,  or  periiaps 
two,  even,  and  after  a  lengthy  coirespondenoe,  an 
elaborate  scale  of  fees  is  drawn  up  and  printed, 
and  there  ends  the  entire  matter;  the  analyst  of 
that  district  may  write,  he  may  memorialise,  he 
may  report,  he  may,  in  fact,  do  anything  he  pleases 
but  analyse— not  a  single  sample  can  he  obtain, 


either  because  no!f  cod  inspector  haa  beeaa|ipoiBted« 
or  else  because  that  official  has  been  iustnioted  not 
to  purdiase  any.  I  may  point  to  Derbjrihireby 
way  of  ilhistratmg  the  f onner,  and  to  ^iswiflh  as 
an  instance  of  the  latter. 

I  have  endeavoured  m  Table  IV.  to  eive  yoa  a 
tolerably  fair  idea  of  what  public  analysts  h«?e 
actually  done  up  to  the  present  time,  and,  as  m 
the  great  majority  of  cases  I  am  indebted  to  the 
analysts  themselves  for  their  individnal  returas,  I 
desire  to  take  this  opportunity  of  tendering  my 
best  thanks  to  all  who  have  re^ed  to  my  cirralar 
letter  of  last  month.  In  some  seven  or  eight 
instances  tiie  figures  are  taken  from  the  list  of 
Mr.  Wigner,  the  Secretary  of  the  Society  of  PnWie 
Analysts,  and  my  thanks  are  also  due  to  that 
gentleman  for  allowing  me  access  to  the  same. 

It  will  be  seen  from  these  tables  how  mai^ 
samples  have  been  officially  examined  by  pubHc 
analysts  during  the  past  two  years  and  a-hau ;  the 
number  of  those  which  have  Men  certified  as  adul- 
terated to  a  greater  or  less  extent,  and  the  number 
of  convictions  which  have  been  obtained. 

With  the  view  of  aflfording  a  better  means  of 
comparison,  I  have  calculate  and  introduoed  in 
Table  IV.  the  peromtage  of  the  adulterated 
samples  in  the  total  numbor  analysed  in  eadi  dis- 
trict, and  also  the  proportion  of  convietioos 
obtained  per  100  samples  submitted ;  and  I  would 
suggest  that  in  any  future  returns,  whedier  for 
ParHamentary  or  other  purposes,  a  similar  pUa 
should  be  adopted.  Owing  to  the  somewhat  loose 
and  variable  manner  in  which  the  details  of  the 
work  has  been  noted  in  the  returns  forwarded  to 
me  from  each  district,  I  have  cmly  shown  1^ 
number  of  samples  foimd  to  be  adulterated, 
and  not  those  of  other  articles.  Milk  has  received, 
and  in  my  opinion  very  properly,  greater  attention 
than  any  other  article,  and  the  importance  of 
obtaining  it  in  a  pure  and  unmixed  state,  not  only 
on  account  of  the  diffierenee  in  moaev  value 
between  pure  and  highly-watered  milk,  but  also 
because  of  the  diminished  nutritiTe  power  of  the 
latter  and  the  probability  of  its  spreading 
disease  under  some  conditums.  In  the  oomee 
of  my  general  inquiries  and  reeearohes  in  re- 
lation to  the  food  of  the  people  dving  the 
last  nineteen  or  twenty  years,  I  have  of  coarse 
paid  very  considerable  attention  to  the  MtoraJ 
variations  possible  in  this  secretion,  and  to  W 
best  modes  of  examining  it  analytically.  'Within 
the  time  just  mentioned  over  22,000  analyses  « 
milk  have  been  performed  dther  by  or  for  m^fflf» 
and  it  follows,  therefore,  that  (witiiout  intending 
anything  either  offianstve  or  personal  in  this  i«- 
maok)  I  cannot  approve  of  many  of  the  '^^'^•""Sr 
dations  given  in  some  recent  treatises  ^^J^ 
subject.  I  am  very  decidedly  of  opinion  tlutt  ^ 
any  future  Adulteration  Acts  analysts  «^<5*^  ? 
required  to  liate  to  the  Local  Gbvemment  B**J^ 
on  their  being  formally  oonfibnned  in  office  hytn» 
au<hority,thestandardperoe|itageof"dooleijednai« 
soUds"  they  propose  to  adopt  for  the  particular  d^ 
trictforwluehthey  are  appointed,  as  '®P™"*'!}?*5 
the  average  100  parts  by  woght  of  we  ^f^J^ 
also  the  evidence,  analytical  or  otiierwise,  np** 
which  that  standard  has  been  based.  I^f^* 
vinced  that  these  milk  standards  vary  wyf^' 


siderably  in  different  parts  of  the  XJnitu. — ^   .. 
and  I  think  that  it  would  be  fair  and  justgena***^ 
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\  wdkaowledge  tlxu  faoi      Thk  atuid^.  whan 

by     the     Bo^rd     for    any     district, 

l)f  officiiklly  pablialied  as  tho  atandard  for 

m  »nii?,   mtif!   idl  analjTsea  of  milk   should  be 

&«1iu]im1  Ihareon.     I  tMnk,  too,  that  all  certifi* 

L!^  iKr,'i)A  >.tx*i^  exactly  tlif  percentftge  of  ad  til - 

T    any,    shown    by    the    analyses 

h  jjubLbhed  standard »  but  that  it 

lyd  in  Uie  Act  that  ao  prosecutions 

[1  resp«ot  of  milt  certified  to  be 

t>  per  oent  or  less  of  water*  imleaj 

fj*3[nical  or  microscopical,  showed 

ui  any  substance  likely  fe>  be  injurious. 

i;iit  it  ia  a  point  of  much  Importance 

:  -rai«r  dean  and  wholesome    in  itself  is 

.  ^  as  the  aduttaraut  for  luilk.  or  whether 

he  proved  to  be  impure,  and  oon- 

livuig  orgaaiams,  or  other  pre- 

■ne  matter.      I  havo  met  with 

no  adulterated,  and  heavier 

-i.i.^L'quencQ  been  inflicted* 

tanoa  to  milk  iu  relation  to  the 

„    1     place    intoxicatiog  liquors    of 

ii»  and    I     think    that    the    evidenGc    in 
in  relation  to  the  very  extensive  and 
manner    in  which    these  articles    are 
would,  if  it  had  been  given  before  the 
of  the  House  of  Couamous  last  year/ 
"  that  piragrtiph  of  their  report^headed 
it*,   and  Beerp"  to  have  boen  very 
idified, 

M&en  from  Tables  L  and  II*,  I  have 
'flOEained  some  170  sampler  of  intoxicate 
in  North    Staffordshire,   of   which   a 
ly  largi-^  proportion  wer«  found  to  be 
in  ftome  aegree*  and  about  16  con  vie- 
been  obtained  for  the  worst  caies,  some 
of  which  were  for  adulterating  alo  with 
mlkfti,    in  addition  to   salt  and   other 
;nifttt>-'rft,     A  licensed  viotuiiUer  at  Puth- 
Barton,  was  convictad,  under  my  certt- 
•ilUng  ale  much  adnltorated  with  salt 
lift  itt'lieus,  »nd  brandy  which  had  been 
"■  with  water,  then  ''  fortified"  with 
ipifit,   and*  la<jtly*  had  had  a  fictitious 
IJEoptrted  to  it  by  means  of  sotue  prepara- 
le  popp?r.     This  ingenious  gentle- 
of  a  vigoroud  defence*  in  the  course 
ds^ilined  the  offer  of  the  Court  to 
linino^'   portions  of  the  samples  to 
it  analyst*  was  fined  £j  in  each 
ill  n  sample  of  a  compound^I 
it  by  the  name  of  wine— known  in 
if  the   name   of    **Gooil   Templars' 
ItiJid  to  be  very  grossly  adulterated 
',  intpuro    spirit    {oontaining  much 
sulphurio  acid*  and  extract  of  log- 
nearly  half  of  this  sample,     Of 
man,  the  analyst  of  a  neighbour- 
was  called  in  for  the  defence*  and  if 
his  evidence  to  the  fact  that  he 
^*  saiuple  of  claret  frdm  the  defendant 
0»  and  had  found  that  to  be  pure* 
aoua    would    have    commanded    my 
ho^fcjwr*  carried  away  by  over-eeal  for 
't  h*  offered  (in  court  at  least)   to  buy 
s^t  in  dafandaat's  cellars— it   was  so 


>  0v«n  m  nitdtElUtid  Wm.  he  voalt!  ba  required 
atUiv^&iid  liald  hlaMlf  U  nndtii«  £d  do  to*  hut 


wonderfully  good  at  the  price — informed  tbo  Bench 
that  the  colouring  matter  of  logwood  was  **  in- 
capable of  detection;"  that  all  wine  contained  *'  im- 
pure spirit,''  and  that  therefore  this  allegation  was 
of  no  importance.  With  this  conflicting  tt-Btiraony 
before  them^  the  Bench  had  no  resource  but  to  seek 
information  elsewhere,  and  accortUngly  one  of  the 
highest  authorities  on  the  chemistry  of  wine,  vix. , 
Dr,  Thudichum,  was  ap|>eftled  to,  and  his  report 
fully  confirmed  my  onginal  certificate.  A  con- 
viction followed,  but  was  appealed  against,  and 
the  battle  was  fought  over  again  at  quarter- sessions, 
with  the  result  of  confirming  the  original  judg*  . 
meat  (£ j  and  costs)  on  every  point,  and  of  causing 
this  monscroua  Instance  of  injurious  adulteration  to 
stand  in  a  worse  li^^ht  than  it  did  at  first. 

Five  or  six  convictions  have  boon  obtained  under 
my  certifinatea  for  the  adulteration  of  boar  with 
Vitccidua  indie  us,  and  one  where  the  most  pernicious 
ingredient  present  was  found  to  be  some  prepara- 
tion of  mtchictfm.  At  Hanley*  some  bitter  ale  was 
submitted  to  me  containing  picric  or  carbozotio 
acid,  and  a  large  proportion  of  common  stilt,  but 
the  prosecution  herein  was  futile*  through  the 
proper  notice  of  purchase  not  having  been  given « 
While  on  the  subject  of  the  adulteration  of  malt 
lif^uors,  I  wish  to  direct  your  attention  to  some 
important  changes  which  have  taken  place  during 
the  last  few  years  in  the  preparation  of  these 
beverages* 

It  is  a  trite  sayings  that  people  seldom  know 
when  th«}y  are  well  off,  and  a  practical  illustration 
oi  its  truth  is  afforded  by  the  experience  of  the 
liop  growers  and  dealers  of  this  country.  While 
th<5  hop  duties  were  in  forc4>*  the  Inland  ReT^nu© 
Department  exhibited  a  vctry  dcoidetl  objection  to 
beer  buiug  **bittered'*  by  aoy thing  but  hops*  for 
the  good  and  suflleient  reason  that  the  more  bopf 
used,  the  more  duty  was  collm-ted  by  that  depart- 
ment- Now,  it  happened  incidentally  that  the 
hop  duty  protected  the  public  to  a  very 
material  extent  from  the  evil  effects  of  a 
number  of  beer  adulterants,  but  the  hop  trade 
did  not  like  paying  duty  upon  their  staple — 
somehow  people  never  do  like  paying  duty — ^ 
and  they  petttioued  and  mamoriaUaed  and  peti* 
tioned  again,  until  in  1802  their  wishes  w*3re  com- 
plied with,  and  now  I  think*  after  a  lapse  of  only 
a  dolmen  years  from  that  date,  09  per  cent,  of  the 
hop  merchants  of  this  country  would  be  very  glad 
to  see  that  duty  n^-ioiposed,  inasmuch  as  for  every 
sovereign  formerly  paid  as  duty,  they  now  lose  at 
leivst  three  by  rt^ri'ion  of  the  *' hop  supplements/' 
''  hop  substitutes*'*  *'  hop  essences, *"*  and  a  host  of 
other  bitter  abomin  sit  ions  now  sold  to  the  brewers 
in  Keu  of  the  hop  itself.  Home  of  these  may  not 
be  positively  and  actually  *^inJuriou^  to  health," 
although  some  are  thus  objeetionable ;  but  the 
entire  family  of  these  cheap  and  acrid  ''  bitters" 
possess  prop^:5rties  differing  widely  from  those  of 
the  hop,  and  they  arc  all  adulterations  which,  in 
my  opinion,  should  not  be  permitted  to  contamittate 
an  Englishman's  beer  unless  declared  ia  a  fair  and 
open  manner*  Malt  and  hops  are  supposed  by  the 
public  to  bo  the  sole  materials  from  which  beer 
can  he  legitimiitely  produced,  with  the  cKceptioiL 
perhaps  of  saccharine  or  grape  sugar**  now  allowed 

•  Fortiiefly  pn>dDO«ri  hj  L^lo  ngtiDi]  of  dllawi  idLpngdij  (or  oth«r] 
acid  un>Q  lUfflh  or  ce!liilt>j*;  nant  Enare  frl^|u$t)Ely  by  flul^MClnff 
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under  certain  restrictions  to  be  used  in  connection 
therewith ;  and  if  beer  is  also  to  contain  a  whole 
host  of  astringent  bitters  in  order  to  further  in- 
crease the  profits  of  a  very  powerful  class  of  traders, 
whose  incomes  are  generally  amongst  the  most 
certain,  at  the  expense  of  another  section  of  tiie 
commercial  world  whose  annual  takings  are  neces- 
sarily very  imcertain  indeed,  and  to  the  serious 
although  gradual  detriment  of  the  digestions  of 
her  Majes^'s  lieges,  then  I  say  such  multiforious 
decoctions  of  quassia,  gentian,  chiretta,  calumba, 
chamomile,  oak-bark,  oarberry-root,  bitter-ash, 
et  hoe  genm  omne,  should  be  sold  as  such,  and  not 
be  allowed  to  delude  all  thirsty  souls  in  the  earb 
and  under  the  respected  name  of  ''John  Baney- 
oom." 

The  late  Sir  W.  H.  Bodkin  gave  it  as  his  opinion 
that  fully  75  per  cent,  of  the  pauper  lunatics  of 
this  country  owe  their  said  condition  solely  to  the 
influence  of  drink,  and  that,  in  respect  to  more 
than  half  of  this  proportion,  the  adulteration  of 
intoxicating  liquors  had  done  more  towards  pro- 
ducing mania  tnan  the  liquors  themselves  in  their 
legitimate  or  pure  condition.  Then,  again,  as  re- 
gards our  criminals,  the  Hon.  and  Bev.  Arthur  0. 


inalbot  writes,  as  regards  Staffordshire : — '*  My  ex- 
perience of  gaol  statistics  teUs  me  that  in  our 
prisons,  cont^ning  always  600  or  more  inmates, 
not  less  than  85  per  cent,  find  their  way  there 
through  drink.  The  police  officers  tell  me  that  in 
manv  instances  the  ejects  of  drink  consumed  in 
low  localities  are  a  temporary  state  of  madness, 
causing  assaults  and  other  offiBnoes  to  be  com- 
mitted before  the  effects  of  the  liquors  have  pa«ed 
off.  This  shows  the  extreme  necessity  of  great  at- 
tention being  paid  to  this  point.  If  lii^uors  were 
pure  I  am  sure  the  numbers  in  the  pnson  woold 
be  considerably  diminished." 

The  next  Act  for  preventing  adulteration  ought 
to  contain  provisions  with  special  reference  to  m- 
toxicating  liquors.  If  the  Bill  now  before  Parlia- 
ment pa^^  in  its  present  form,  with  a  proriso 
that  convictions  should  only  follow  where  ahso- 
lute  knowledge  of  adulteration  was  actually  proved, 
the  efifect  would  be  to  restore  the  system  of  adul- 
teration which  prevailed  some  years  ago.  And, 
again,  if  the  form  of  certificate  given  in  the 
schedule  was  alone  to  be  received  as  evidence,  much 
inconvenience  would  be  felt. 


TABLE   I. 

ShOWZNO  THB  lOTMBBB  ANI)  KIND  OF  AbTIGLSS  OF  FoOD,  D&INK,  &C.,  BXAMINBD  BT  THB  ANALYST  OF  T» 
BOBOVOH  OF  HaNLBY  DUBINO  THB  NiNB  MONTHS*  BNDING  THB  28tH  DAY  OF  FbBRUA&Y,  1875,  THB  NUHBU 
OF  8U0H  AbTECLBS  FOUND  TO  BE  AdULTBBATBD,  THB  NUMBEB  OF  CONVICTIONB  OBTAINBD,    &0. 
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3 

10 
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.M 
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15 

4S 

67 
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•  No  nmplea  have  bttn  lobmltted  linoe  Norember,  1874. 
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TAJBLEH. 

Showing  thv  Nuicbxb  and  Kind  of  Astiolbs  of  Food,  Dbink,  &c.,  Examined  bt  thb  Akaltbt  fob  thb  County 
OF  Staffobd  (Nobthbbn  Division),  dxtbino  tsb  15  Months  Ending  tub  28tu  Bat  of  Febbvabt,  1875/ thb 
Numbbb  of  such  Abticlbs  Found  to  bb  Adultbbatbd,  and  tbb  Kumbbb  of  Contxctions  Obtainbd. 


Bbsceiption  of  Abticlb  of  Food, 
Dbink,  kc. 

4 

II 

Bbxa&ks. 

Ale 

89 

6 
66 

9 

22 

8 

4 
22 

4 

26 

8 

2 

58 

153 

3 

1 
132 

7 
42 
11 

4 
21 

27 

7 

192 

8 

16 

1 

26 

6 

29 

2 
8 
3 
3 
2 

•  • 
3 

•  • 

•  • 
32 

77 

1 

53 

2 

26 

4 
3 
5 

'i 

93 
2 
5 

1 

63 

1 
26 

7 

19 

6 

1 
20 

4 

22 

8 

2 

26 

76 

2 

1 
79 

5 

7 

1 

16 

27 
6 

99 

6 

11 

•  • 

10 

•  • 
12 

i 

•  • 

•  • 

•  • 

14 

42 

1 

22 
1 

22 
3 

2 

■  • 
1 

24 

'i 

Several     mdalterated    with    coconlus 

AndiOTy  Sauce 

indious ;  one  with  oolchiam ;  others 
with   salt    and   foreign  flavouring 
matters. 

Chiefly  adulterated  with  potato,  maize 

Butter    

and  other  stanches. 

Bwtd 

Cofiee 

Chicory  the  only  adulterant  here. 

Cocoa 

Confectioiiery    

Floor 

Chromate    of  lead   in   one   sample 
vendor  flned  6d.  and  costs. 

Ginger   

Sir..::::;::;:;;:::;;;:;;:; : 

limeedMeal 

Mwtarf 

Milk   

herein, 
liany  adulterated  wHh  highly  impure 

water. 
Aduttented  with  flxed  oil  and  with 

Oil  of  Lemon 

Oaofaorea 

light  petroleum  spirit. 

Pepper   

Large  quantitiee  of  sharp  sand  and  a 

variety  of  vegetable  matter. 
Adulterated  with  flour,  salt,  and  red 

P«pper  (Cbiyenne) 

Kcklee  

lead ;  5s.  and  costs. 
Adulterated  with  copper  and  mineral 

acids. 
Adulterated  with  40  to  65  per  cent. 

Precipitated Snlphur 

Soda  Water  

of  gf3^psum. 
Total  absence  of  soda,  but  magiiteates 

Spirits 

declined  to  convict. 
One,  brandy  and  water,  impure  spirit 
and  capsidne,  5s.  and  costs;   and 
OTO,   whiskey,    lead,  and   methyl 

8««ar  

Swphate of  Quinine    ;..; 

Nearly  13  per  cent  of  sulphate  of 

Tea 

Powdered  Seammony ,.... 

n^iVlin""»  in  this  sample ;  £6  and 
-coats. 

This  conviction  was  upon  the  now  well- 
known  **  Tunstall  claret  case." 

Totals 

937 

381 

666 

155 

484 
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SrOWINO  NUICBBR    OF  AkALTSTS   ApPOXNTBD    UNDBB    TBB  PbOVISIOXS    op    THB    '*  ADVLTKBATlOIt  OF  FoOD  ACZ^ 
1872,"  THBIR  NlMBfl,  BbMXTNXRATION,   and  THB  D18TBICT8  FOB  WHICH  THBT  HOLD  OfFICB. 


CLASS    AND   NAME   OP 
DISTRICT. 

NAME  OF  ANALYST. 

Date 

of 
Appointment 

REMUNERATION. 

REMARKS. 

LOHDOV. 

City 

WiUiam  S.  SAnnders,  M.D.... 

... 

£600  per  annum,  as  medical  officer 
of  health  and  analyst   ...» 

VU9  Dr.  H.  LetfaebTtn- 
signed. 

ICBnOPOUTAV  Vl8TBI«8. 

Faddlnffton     ... 

WillUm  Hardwleke,  M  J).  ... 

Feb.  4,  18t3 

£160  per  annum 

St.  George*!  in  the  EMt 

JohnJ.Bygate,M.B. 
Albert  J.  B^nays,Ph.D.    ... 

... 

£100  per  annum. 

St  OUes,  Camberwcll 

Jan.31,18f3 

10s.  6d.  to  21s.  for  analysis. 

St.  George's  and  St.  GUet't. 

Bloomibory... 

Theophllus  Redwood 

May  8, 18f3 

£100  per  annum. 

William  H.  Corfield,  M  J). .« 

Nov.  7, 1872 

£360  per  annum. 

St.  George  the  Martyr,  Sontb- 

wirk  ... 

John  Muter,  Ph.D 

Jan.  25, 1873 

2R.  6d.  to  10s.  6d.  for  analysis. 

St.    James    and    St.    John, 

ClerkenweU 

Theophllus  Redwood 

May  8,  1873 

£100  per  annum. 

St.  John,  Ilampstead 

Charles  Heisoh,  F.C.S. 

... 

£60  per  annum,   and  £1   Is.  for 

analysis. 
£60  per  annum,  and  lOi.  for  analysis. 

St.  Leonard,  Shoredltoh      .. 

Thomas  Stevenson,  M.D.     .. 

April  8,1873 

St.  Lake,  Chelsea      

Andrew  W.  Barclay,  MD. .. 

Mar.  18, 1873 

£260  per  annum. 

St.  Luke,  Middlesex  ... 

Fredk.  W.  Pavy,  M.D.,  F.R.8. 

Nov.  6, 1872 

£160  per  annum. 

St.  Martin  in  the  Fields 

Alfred  G.  Anderson 

... 

£100  per  annum. 

St.  Mary  Abbotts,  Kensington 

Edward  L.  Cleaver 

..- 

£60  per  annum,  and  6s.  fer  analysia 

St.  Mary,  Islington   ... 

Charies  M.  Tidy,  M  B. 
John  Muter,  Ph.D 

Dec.  6,  1872 

£300  per  annom. 

2s.  6d.  to  lOs.  6d.  for  analypls. 

St.  Mary,  Lambeth 

Got.  10, 1872 

St.  Marylebone          

John  Whitmore,  M.D. 

Jan.  24,1873 

£100  per  annum. 

St.  Mary  Magdalen,  Bermond- 

•ey    

John  Muter,  Ph.D 

Mar.  3,  1873 

2b.  6d.  to  10s.  6d.  for  analysis. 

St.  Mary,  Newlngton 

St.  Matthew,  Bethnal-green.. 

Do.          do. 

Apr.  18, 1873 

Do.             do. 

Charles  M.  Tidy,  M.D.       .. 

... 

£61  per  annum,  and    7s.  6d.  for 

analysis. 
£100  per  annum. 

St  Faneni     ... 

Thomas  SteTsnson,  M.D.    .. 

Jan.  16, 1873 

MiTBOFOUTAV  DlSTBICT 

BOABDt. 

Pnlham 

Fredk.J.Burge,M.B.C.S.... 
George  W.  Wigner 

... 

6s.  to  21s.  for  analysis. 

Greenwich       ... 

Dec.,  1873 

£100  per  annum. 

Lenisham        

Charles  Heisch,  F.C.S. 

Mar.  31, 1873 

£60  per  annum,  and  10s.  for  aaalysis. 

LlmeboQse      

0.  A.  Rogers,  M.R.C.9.      .. 
Mathew  Comer,  M.D. 

Aug.,  1873 

£160  per  annum. 

Mllf  end  Old-town 

Flnmstead       

George  W.  Wigner  .» 

May  16,1873 

£60  per  annum. 

Poplar 

Alfred  G.  Anderson 

Hack'^ey         

John  W.  Tripe,  M.D. 

Mar.  "3,  1873 

Holboro.        

Theophllus  Redwood,  Ph.D... 

May  8,  1873 

Rotherhithe     

John  Muter,  Ph.D 

... 

2s.  6d.  to  lOs.  for  analysis. 

Strand 

C.  U.  Piesse    

... 

£100  for  one  year. 

St  John,  St  Thomas,  and 

St  Olave.  Sonthwark      ... 

James  M.Vinen,M.D. 

Apr.  18, 1873 

£60  per  annum. 

St  SaTlonr's,  Sonthwark     .. 

Albert  J.  Bernays,  Ph.D.    .. 
John  Muter,  M.D.     ...        •• 

£106  per  annum. 

Wandsworth 

Jan.*  22, 1873 

28.  bd.  to  108. 6d.  for  analysU. 

Westminster 

A.  DupT^  Ph.D. 

Apr.  26, 1873  £100  p«r  annum. 

Whiteehapel 

Charles  M.  Tidy,  M.D.       - 

Mar.  11, 1873  lOs.  6d.  to  21s.  for  analysis. 

BOIOUOBS. 

Abincdon 

W.  F.  DonUn,  M.D.,  F.C.S. 

April 

20s.for  analysis  A  travelling  expenses 

Act  practically  a  «*•« 
letter"  in  this  district. 

****"'>**'***  ........................... 

Bedftyrd  ..       »»,       ...       ... 

Charles  E.  Prior.  M.D. 

Jan.  15. 1873 

£60  per  annum. 

Bererley          

William  Procter,'  BLD. 

Feb.,  1874 

£10  per  annum  and  fees. 

Birmingham , 

Alfred  Hill,  M.D 

Deo.  17,1872 

£160  per  annum. 

Bolton 

Edward  Sergeant       

£60  per  annum. 

Bradfoid         ...       ...       ... 

Felix  M.  Rimmington,  F.C.S. 

... 

£100  per  annum  and  eipenses. 

Bridgnorth      

Brighton         

T.  P.  Blunt,  M.A.,  F.C.S.  ... 
E.H.  Moore     

Feb.,  1874 
Jan.,  1874 

Fees. 

Bristol 

WUliam  W.  Stoddtrt,  F.C.8. 

Jan.,  1874 

£100  per  annum,  4  £60  for  expenses. 
20s.  for  analysU  and  expenses. 

Bookimrham    ^       

J.A.Wanklyn,M.R.C3.  ... 

... 

Cambridge      

B.  Apjohn 

Jan.,  1874 

Fees. 

Canterbury     ... 

Sidney  Harvey          

John  Wiggin,  F.C.S 

Feb.  W,  1873 

7s.  6d.  to  10s.  6d.  for  analyils. 

Colchester... 

... 

lOs.  6d.  to  21s.  for  analyris. 

Cork      

C.OKeef?       

... 

£60  per  annum,  and  6s.  for  analysis. 

Dublin            ...       

Charles  A.  Cameron,  M.D. ... 

Mar.  e,  1873 

£300  per  annum, *£30  for  expenses. 

Dewslrary        

Felix  M.  Rimmington,  F.C.S. 

... 

Sdinboigh       

J.F.King       

Jane,  1873 

Fees  and  expenses. 

Bly(Isleof) 1 

Richard  Apjohn        ...       ... 

Alfred  J.  M.Edger 

... 

£6  6s.  per  annum,  A  28b.  for  analysis. 

Gateshead       ' 

«.• 

£10  per  annum ;    6s.  6d.  to  21s.  for 

1 

analysis  and  expenses. 

Oalway  (City  and  County) ... 

Olaegow          

Oloocester       

Charles  A.  Cameron,  M.D. ... 

... 

£26  per  annum. 

John  Horsley,  F.C.S. 

Deo.  '31, 1872 

under  the  Act  of  UM- 

1 

J.H.  Gramshaw,MJ>. 

May  21, 1873X16  per  annom. 

Ofeeoaek                          Z 

T.  L.  PatersoB  *  T.  R.OgUvie 

Mar.  7, 1873 

JOURNAL  OP  THB  SOCIETY  OP  ARTS,  Amil  2,  1875. 
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TABLE  llI,^OMimu$d. 


CUM  AHD  KAME  OF 

DISTRICT. 


■iiJ«y. 


BMtim         ^  ^ 
Bifh  Wveomte 
Badikn&eld   ^ 
Ipwkh..       ^ 

u«>«»er  r.  in 

^■dn^gry  (City*  County) 

ttddkaboroo^" 

BmMtit^M-Tyne  «. 

»«nrtd»         .«  „. 

totoni  ^       ...  ^ 

Sm.:  ™  :: 


Wmtworth  LmmUm  Seott, 
P.C^Ac  ...       .„ 

ClurlM  Ashendtn     ... 
J.  A.WMiklyii,M.R.C.B. 
George  JumAtn 
John  Wlgftn,  F.C A... 

Thomns  Fklrley,  F.C.8. 

FkloonerKlDg ..  jQne,l$f3 

Cherlet  A  Cameron,  M.D 

Junes  C.  Brown       ...       ^  Oct.  2,  18Ya 

J.  R.  Leebody,  M.A. ...  £20  per  annum. 

Charles  Bstooort,  F.C.8.     ...  Mar.  5, 1873  £160  per  ananm. 

John  BeUll 

J.  Fntlnson 

Fnnds  Sutton,  F.C 49.        ...  Apr.  10, 1873 


^^  -.  HI 

WUwfcnl       ... 

Wooleteh 
WdntAanintoQ 


Cokrtfct 


?ir»Conty  Z 
OonnU        ... 


Edgar  B.  1  niman,  M.D.     ... 
W.  F.  Donldn,  M.A.,  F.C.8. 

John  Shea,  lf.D.       ... 
A.  W.  Smith  ...       ». 

Carter  Bell,  F.C.8. 
Alfred  U.  Allen,  F.C.8. 
Charles  A.  Cameron,  HJ>. ... 
Thofl.  P.  Blunt,  M.A.,  F.C.8. 

James  Brierly 

WUllam  Morgan,  Ph.D.  . 

K.M.Davles 

Charles  A.  Cameron,  M.D. 

Ralph  Betly 

Henry  Letheby«  M.B.,  and 

Charles  M.  Tidy,  M.B. 
George  W.  Wlgner,  F.C3. 
S.  W.  T.  Jones,  F.C.8. 


D«by  ... 


«-«^«.  z   z 

J«»««^    -.     ... 

Baatridn(Batndhislon) 
"Mpfclw  (Isle  of    Wlghtl 

Bou  ...      ... 


'  (City  and  County) 


NAME  OF  ANALYST. 


April  0,1873 

April  7, 1873  208.  per  analysis  and  expebses  ...... 

£16  per  annum  and  fees. 
6s.  to  10s.  fir  analysis. 

June  17, 1873  £100  per  annum. 

£26  per  annum. 
Dee.  30, 1872  21s.  per  analysis. 

£40  per  annum  and  ftes. 
May,  1874 ...  £100  per  annum. 
Feb.,  1876 ...  Pees,  as.  6d.  to  lOs.  6d.  per  analysis. 

£26  per  annum. 

£30  per  annum. 

6s.  to  31s.  per  analysis. 
£60  per  annum  and  fees. 
Mar.  1,  1872  Feet,  6s.  to  10s.  6d.  per  analysis. 


J.  A.  Wanklyn,  M.R.C.8. 
Thomas  Stevenson,  M.D.    ...July  1, 1873 
W,  P.  Donkin,  F.C.S.,  and 
John  Robinson       April  7, 1873 

Richard  Apjohn        

Charles  A.  Cameron,  M.D. .. 
James  C.  Brown,  D.6o, 

Do. 
Charles  A.  Cameron,  M.D. .. 
Joeeph  H.  Collins     


J.  J.  Bancroft,  F.C.8... 
Wentworth  Lasoelles  Scott, 
F.C.S^Ac 

A.  W.  Blyth,  M.R.C.8. 
Charies  A.  Cameron,  M.D. 
A.  J.  M.  Edgar 

Henry  Letheby,  M.B.,  and 

Charle»  Tidy,  Bf.B. 
Charles  A.  Cameron,  M.D. 
A.  W.  Bickerton,  F.C.8. 

Arthur  H.  Hassall,  M.D. 
Henry  Letheby,    M.B ,  and 

Charles  M.  T^y,  M.B. 
Richaid  Apjohn 


James  C.  Brown,  D.Sc. 
Henry  Letheby,  MB.,    and 

Charles  M.  Tidy,  M.B.     .. 
Charles  A.  Cameron,  M  J). .. 
Do. 
Do. 

Joseph  Toong 

0.  M.  Low*  M.D.     ... 
Charles  A.  Cameron,  M.D. ... 

Do. 
Theophilus  Redwood,  Ph.D. 

B.  H.Jooee     

Henry    Johnson,  M.D^  and 

Thos.  P.Blnnt,M.A.,P.C.S 
Edgar  B.  Tmman,  M.D. 


£26  per  annum ;  is.  id.  to  ais.  for 

aoalysis  and  s 
£200  per  annum. 
20s.  per  analysis. 

£26  per  annum,  and  6s.  to  10s.  for 

analysis. 
£80  per  annum. 
Fees  and  expenses. 
£26  for  one  year. 


Jan.  2,  1873 
April  8, 1873 


Feb.  18, 1873 


Dec.  31,1872 


Jan.  6,  1873 


REMUNERATION. 


Nothing  done  here  jtt^ 


Aota**dead  letter**  herof 
no  nmplee  submitted. 


20s.  per  analysis  and  expenses. 
£60  per  annum,  and  6s.  per  analysb 


20s.  per  analysis  and  expensse.. 


£6  6s.  per  annum  and  fees 

£26  per  aonom. 
April  2, 1873  £6  p«r  annum  and  21s.  per  analysis. 

£100  per  annum  and  6s.  per  analysis. 

£26  per  annum. 
Sept,  1873...  £1  Is.  per  analysis,  and  £2  2s.  per 
quarterly  report  . 


10s.  6d.  per  analysis  and  expenses. 

6s.  to  16s.  per  analysis. ............... 

7s.  6d.  to  21s.  per  analysis. 

£60  per  aonum. 

£10  10s.  per  annum,  78.  6d.  to  21s. 

per  analysis. 
6s.  to  2ls.  per  analysis. 
£26  per  annum. 
10s.  to  21s.  per  analysis. 

lOs.  to  21s.  per  analysis. 

6s.  to  21s.  per  analysis. 
£6  6s.  per   annum   and 
analysis. 


20s.   per 


6s.  to  21s.  per  analysis. 
£26  per  annum. 
£30  per  annum. 
£30  per  annum. 
£60  per  annum. 

£26 


K.' 


10s.  for  analysis. 

2ls.  per  analysis  and  expentst. 
10s.  6d.  to  £3  2s.  per  analysis. 


REMARKS. 


Act  a**  dead  letter*  hen 

No  samples  submitted. 
Do.  do. 


'  The  Adulteration  Act  hero 
a  complete  sham.  No 
samples  submitted.** 


Not  a  single  sample  yd- 
submitted. 
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TABLE  m.— OwKtMHidL 


CLASS  AND  NAMK  OV 
DUTKICT. 

NAME  OF  ANALYST. 

< 

BEMUNERATION. 

Oxford 

W.  F.  Donkln,  M.A.,  P.C.S. 

20s.  per  analysis  and  expenses. 

Portsmouth      

G.  Turner,  L.R.C.P.  Lond. ... 

... 

£60  per  annum. 

Oneen's  Coonty         

BoBOommon     ...       ...       ,— 

Charles  A.  Cameron,  M.D. ... 
Do. 

... 

£50  per  annum. 
£25  per  annum. 

Bntland           ...       ...       ... 

Joseph  YooBg ...        

... 

SllgO         ...            M.            ...            ... 

Charles  A.  Cameron,  M.D. ... 

... 

£20  per  annum. 

Salop     

Henry  Johnson,  1U>.,   and 

T.P.Blunt,M.A.,F.C.8... 

W.  A.  Stoddart,  F.O.S.       ... 

Dec.  30,1878 

13s.  4d.  per  analysis. 

Somerset         

... 

£100  per  annum  and  £50  <br  ex- 

penses, Ac. 

Wentworth  Lasodles  Seott, 

F.C.S 

Jnne30,187S 

£100  per  annum. 

Staflbrdshlre  i  Soath  DiTlston] 

B.  W.  T.  Jones 

June  30, 1873 

£100  per  annum. 

Suffolk  (East  1 

John  Wiggin,  P.CS 

Thomas  Stevenson,  M.D.    .. 

10s.  6d.  per  analysis. 

Surrey 

Jan.  28, 1873 

10s.  to  20s.  per  analysis. 

Sussex  (East) 

Sussex  (West)...       ...       ... 

E.  H.  Moore 

6t.  to  21s.  per  analysis. 

Vice  Dr.  Tidy  rsiifwd. 

Frands  V.  Paxton,  M.B.     ... 

... 

6s.  to20s.peranalysU. 

Tipperary        

Charles  A.  Cameron,  M.D. ». 

... 

£20  per  annum. 

Warwick         

Alfred  HUl,  M.D 

April  8, 1873 

£76  per  annum  and  lif.peraalysii. 

4 

Wioklow 

Charles  A.  Cameron,  M.D. ... 

••• 

£25  per  annum. 

1 

Worcester        

A.  E.  Davles,  F.C.S 

£100  per  aummand  fNS. 

Yorkshire  (West  IMvlsioa) ... 

William  Baker         ...       ... 

... 

... 

1 

TABLE  rV. 
Showino  (dt  each  District  prom  which  Hsturnb  have  bbbn  Bbgbitsd)  the  I^umbbr  op  Qaxplbs  Aicaltwu, 

IN  AGGeRDAMGE  WITH  THE  PrOVISIOMB  OF  THE   **  ADULTERATION    OP  FoOD,  DrINK,  AND  DkUOB  ACT,  1872,**  TH 
NtTMBBR  pound  TO  BE  AdTTLTBRATBD,  and  the  NrilEER  OF  Co?mCTTOXS  OETATXEP,  &r. 


NAMES    OF 
ANALYST, 

11 

n 

hbotitaooi 

2&l 

I    few     of 

iBJlk   ., 

iS£ 

1^ 

124 
281 

22 

45 

545 

2 

1 

11£ 
281 

687 

s 

II 

II 

= 

No.  fouml 
Adaltsftted. 

eg 

II 

■3- 

PI 

lit 

TSAME  OF  BISTEICT. 

MUJt 
only. 

TotoL 

fi£UAEK9. 

Bedfiird     ^       ^ 

Bedfbrdshire       

Bermondsey        

Beverley   ...       ... 

Birmingham 

Bolton 

Bradford   ...       ...       .. 

Brighton  ...       ... 

Bristol      ...       ...       ... 

Buckingham       ...        \ 
Buckinghamshire          j 

Canterbury          

Camberwell  (St.  Giles)... 
Cambridge          

Colchester 

Cork(aty)        ...       •» 

..    (County)    ...        . 

Chelsea     

C.E.  Prior 

T.  Stevenson 

John  Muter 

H.  W.  Procter 

AlfiredHlU  ...       ... 

Edward  Sergeant* ... 

Felix  M.  Blmmington 

E.  H.  Moore 

W.  W.  Stoddart     ... 

G.  A.  Wanklyn     .. 

Sidney  Harvey 
A.  G.  Bemoys 
R.  Apjohn 

John  Wiggin 

C.O*Keefe 

A.W.Barclay       .. 

G.  C.  Brown 

Chas.  A.  Cameron  ... 

Months. 
27 

21 
17 
13 

30 

32 

15 
15 

24 
25 
13 

12 

32 
32 

27 
32 

62S 

63 

102 

114 
132 

19 

38 
477 

1 

none 

167 
956 

423 

5 

25 

1 
3B 

10 

8 
30 

2 

69 

1 

*M 

33 
... 

43 
45 

1 
103 

Jl 

34 

14 
149 

3 

7 
68 

1 

1 

48 
35 

164 

aoae 

20 
33 

none 
39 

10 

6 
lOf 

none 

2 

66 

none 

none 

3 
6  (or  6) 

96 

16*01 

3 'SO 
19*66 

11-29 
5302 

1303 

15'85 
12-47 
50  00 

100  00 

41-74 
12'45 

27-94 

361 
U'14 

^3 
19-06 
4-84 

4-44 
12*11 

1-74 
1»78 

16-35 

Four  proKrtutkm*  ^i^ 
thrtJiighHiJiirmsilU^I 

ActoflMO. 

•JliTf  Colli  M,tl<^* 

Wtharth«lfe^tn"l^«* 
worJung  tbe^.J*!; 
fear  the  new  Ml  «* 
not  work  as  vsii' 

+  Returned  as  "ppOBea- 
tlons." 

One  sample  P*  "^ 
months.                ^^ 

Ooe  sample  is  twOn 
months. 

JOUBNAL  OF  THB  SOGIETT  OF  ARTS.  April  2,  187S. 
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TABLE  rV.—OotMmud. 


1 

NAMB      OF 
AKAL¥3T, 

ll 

^5 

11 

No,  toood 
Ad  Qlte  rated. 

^1 
P 

HI 

^5* 

3iM£  OF  DISTRICT. 

TorW. 

BBUABKS. 

OlfMUl*           ^         ^ 

A.W.BIyth....      ... 

A.a.M.Ed»er     ^ 

12 

58 

30 

28 

none 

48*27 

Dntaffl    ^      .^       ^ 

IS 

70 

44 

"s 

26 

1 

37*14 

1*43 

Only  one  or  two  plaoes  In 
this  large  district  ha?» 

sent  any  sasnplei. 

firtW»  ^      ^       _ 

O.  O.  BMMTOft         .» 

.M 

M« 

... 

M. 

.M 

... 

M. 

M* 

tdnbocgfa  (Liitli) 

a.  lUooiMr  King  .« 

22 

abootl60 

100 

... 

abont 
50 

12 

33*33 

8-00 

Not  yery  aetire  dozing 
last  fife  months. 

BiiiAMi^       .^       ^ 

Alfred  a.  BLEdger... 

16 

92 

64 

30 

38 

20 

41'30 

2174 

BWCMKI...        ^         ^ 

O.  H.  Qrtmihftw    ... 

12 

10 

none 

.». 

10 

1 

10000 

10-00 

SrecBoek  ^       ^       ^ 

T.  B.  OgUvie 

... 

«M 

The  first  town  la  ScoUand 
tosooceesfhllyinaaga. 
rate  the  Act. 

Snovkh  (Inelndiiif  aU 
Fluutflid  ADd  Wool 

WW)     _       _        ... 

O.  W.  Wigner 

16 

701 

617 

48 

84 

11*98 

... 

fc*>«T  ...       _        ... 

O.W.  Tripe—       ... 

21 

206 

178 

7 

28 

18 

13*59 

6*31 

liiity    ..     .-      ... 

Weatwortb  L.  Scott 

9 

115 

56 

6 

67 

7 

40  66 

6-09 

Por  details  see  Table  I. 
No  samplei  iabmitted 
daring  last  4  months. 

te?f^     ...    ... 

ChftrieiHeiBch       ... 

12 

39 

38 

... 

1 

none 

2-66 

... 

g««i*i     _      _ 

10 

18 

17 

1 

1 

Done 

6-66 

... 

Mtonitt      .«     ^ 

G.C.  Brown... 

24 

uo 

107 

.M 

33 

aboat  25 

23-57 

17*86 

[orimtn        Ma       j„ 

E.O.  Cleftrer 

8 

UO 

115 

16 

25 

20 

17*85 

14-28 

Urt«th  -.      .M 

JohnMttter 

20 

262 

223 

10 

29 

28 

11*61 

11*11 

l«*      .-      M,       •.. 

19 

270 

288 

16 

3t 

18 

11*08 

6-66 

I-1*-i-.      M.       .M 

ChvleeHeUeli       ... 

22 

123 

106 

U 

18 

17 

14*63 

13-82 

^h«rtU»     M.        ... 

Jeeeph  Yoaag        ... 

M. 

K??~         -        - 

O.  A.  Rogers 

20 

169 

154 

3 

i*6 

"5 

9'23 

3^08 

UaeoteUn       

O.M.Lowe...       M. 

32 

1,086 

646 

18 

490 

66 

47-30 

0*37 

Only  aboat  1  oonrtcUon 
in  each  7  or  8  of  tho 
adolterated  samples. 

Jhirpool...       ..,       _ 

O.  C.  Brown...       ». 

30 

368 

261 

••• 

117 

60 

31*26 

16*30 

lortooCCHj)    .M       ... 

O.  8.  Saooden       ... 

... 

... 

l«4»W     ...       _ 

0.  R.  Leebod7       ... 

ais 

168 

116 

30 

ii 

"5 

27-21 

3*16 

Not  moeh  more  than  one 
tented  samples. 

JjJjjJ        

C.Estoooxi  ...       M. 

16 

75 

63 

6 

12 

7 

16*00 

9-38 

B.  H.  Jones  .M       ^ 

26 

0 

7 

2 

2 

2 

22*22 

22*22 

s«c«iMCTthin;'    r.. 

T.  P.  Blunt  ^ 

12 

17 

11 

3 

6 

none 

36*30 

... 

«WMttt^.Tyiie      ... 

G.  Pattlnson 

32 

293 

196 

74 

96 

14 

32-87 

4*81 

J«JJn«too(8t.M«ry  •■)... 

John  Mater 

22 

... 

... 

0«fcrt*l»       ...       ... 

W.F.Donkia 

24 

27 

13 

*1 

14 

none 

50^ 

Bather  morethan  1  samplo 
per  month  for  all  Ox- 
fordshire. 

I?«*tti        ...       .. 

OeoTge  Tomer 

15 

164 

... 

... 

. 

16 

... 

9*14 

!«^ -. 

JohnShes    ...       ^ 

13 

28 

27 

1 

"i 

none 

3*57 

M. 

jowmt     ...     ... 

John  Mater  ...       ^ 

9 

46 

39 

6 

6 

none 

13*33 

Jfl«if»»,HMioTer.«i. 

W.  H,  Corteld      ... 

17 

154 

103 

14 

61 

6 

33-11 

3-24 

iiS«~          •      .f" 

26 

570 

491 

56 

79 

23 

13-86 

4*04 

S««Ptett(Bt.L6omutfi) 

T.  Sterenson 

23 

87 

66 

12 

22 

8 

25-28 

9*19 

■"■Awy        ...       ... 

T.  P.  Blnnt 

13 

7 

4 

3 

3 

none 

42*86 

•  M 

lM*i»     ^    ... 

rateofabontlln2maBtha 

T.  P.  Blnnt ...       ... 

30 

26 

21 

2 

5 

2 

19-23 

7-70 

Not    one     sample     per 

»2w»tA!w     ...        .. 

W.W.Steddnrt     ... 

16 

2,319 

1,449 

106 

868 

520 

37*33 

22-49 

month. 

pttmpton      .M       ... 

Q.  Brierler  ...       ^. 

9 

21 

14 

7 

7 

none 

33*33 

... 

■gjwk(8t8»Tiour'»; 

John  Mater...       ^ 

21 

92 

70 

10 

22 

21 

23-91 

22-82 

A.  J.  Bermoye 
Weotworth  L.  Scott 

23 

128 

92 

22 

36 

23 

28*12 

17-97 

KSSJI?^)^    *" 

16 

937 

556 

381 

156 

... 

... 

B.  W.  T.  Jones      ... 

16 

636 

276 

ra 

261 

47'80 

... 

O.Wiggin   ...       ... 

16 

... 

... 

Thos.  Sterencon     ... 

24 

1,513 

1,346 

34 

168 

140 

li-io 

9-27 

K.  H.  M.  on 

P.  O.  Pwrton          M. 

Shoot  18 
21 

8 
48 

46 

... 

a 

none 
none 

4*16 

... 

W.  Morgan  ...       ... 

4 

66 

30 

21 

26 

17 

46-43 

3lhS8 

TheActhasbeenapproved 

ofbythepnblicandhilS 

Sffi  E   :: 

been  of  great  serrice. 

M.  V.  DsTies 

2 

3 

none 

2 

ra 

none 

100-00 

... 

Jolm  Mater...       ... 

21 

974 

890 

44 

84 

22 

8*62 

2*29 

▲ogostDoprtf       ... 

10 

241 

201 

28 

41 

16 

li-il 

r6i 

Onemaglstiatebasded. 
dedthatalabelissnfll. 
dentdedaiation  of  mix- 
tare;  two  othen  that 

cessary;  two  magls. 
trates    always  reqaire 

ifc- 

nec8MBiy. 

^a?-E  E 

E.  -W.  T.  Jones     ... 
A.  B.  DsTles          ... 

17 
24 

68 
163 

li? 

0 
20 

10 
56 

2 

17*34 
34*35 

3-44 

**■•■**•  -    - 

A.  B.  DsTles 

a 

246 

178 

46 

66 

... 

27*64 

... 

DISCTJSSION, 
Br.  Hiiidicliiim,  in  opening  the  discnasjon^  said  ba 
thonght  Mr.  Scott  had  »tatod  hia  case  very  clearly  and 

^Tcibly— on  t^e  whole,  perh&|w,  a  EtOe  too  fordbly. 

LHe  might  havo  given  thorn  a  bttle  more  of  ftctnal  fact, 
nd  a  little  leaa  of  what  took  place  cantnrios  aco.  The 
abject  w«a  one  of  grm.i  importrmcef  and  if  imyone 
"  I  read  tha  Blue  BcKik  of  the  Parliamcntflr}'"  Com- 
I  OB  the  subject^  they  would  b&&  that  the  casee  of 
lltiM^tion  that  actuiiUy  ftccurred  had  not  heen  fairly 

'  repTemntod,  The  onalystB  appointed  were  partly  ioei- 
perienctxi,  and  the  conaeqiience  wom  that  they  made 
eome  slips,  and  the  hakeia  paTticulorly  got  the  better  of 
them ;  bui  on  the  other  hand,  the  oc  t^ial  evila,  the  great 
«Tila  that  were  oocarring,  were  not  at  aU  stated  before 
the  oommittoe.  That  was  one  of  the  greatest  laults  ho 
found  in  the  whole  inquiry.  The  adulteration  of 
^etr,  wine,  and  aptrita  was  formerly  dealt  with  under 
the  Licensing  Act.  That  was  not  known  to  many  of  i 
the  aBalyete,  and  tb©  conftc?quenee  was  that  they  did  not  I 
analyae^  aa  they  might  have  d^ne^  the  adulteration  of 
drinks,  whi^h  was  a  sonrce  of  great  eril.  In  the 
course  of  Ms  inquiry  he  fell  upon  a  little  book  called 
*'The  Licensed  YictoaUers*  Guide,**  which  had  passed 

-  through  a  fourth  edition.    It  was  published  by  Bubsdrip* 

\  lien,  and  the  Author's  name  was  on  the  tlUo^pago. 
It  was  a  book  of  advice,  recipes,  and  preacrip- 
tions,  and  waa  in  itaelf  no  proof  that  the  adul- 
terations rflcommanded  actually  took  place;  but 
there  waa  evidence  of  adulteration  in  actordance  with 
the  prBsoriptionEi  in  the  book.  It  compriHed  several  hun- 
dred pag«fl>    He  might  cl&fiaify  the  suhstauecs  which  were 

Itue  under  different  head  a  *  ^^  First,  fiubstancea  -which 
are  aWays  injurioua  to  health,  s\ich  aa  sugar  of  lead, 
€t?ttuiH4  indkutti  and  bluestone,  Se<xind,  subatances 
-cirhieb  may  be  injurious  to  health  by  being  taken  in 
am  nil  dosea  for  a  length  of  time,  auch  as  oil  of  vitriol 
«iid  the  neutral  and  acid  sulphate  of  potafib,  oil  of  bitter 
almond Sf  and  the  several  kinds  of  pepper  prescribed  in 
the  "Guide."  Thirdly,  substances  such  as  gypsum, 
quicklime,  treacle,  fiquorice,  linseed,  and  othera, 
which  in  themselves  were  harmles&i  but  sure  to  alter  the 
appearance  or  mask    the  taste   of  spoiled  beTeragea, 

Lifhioh    are      rep^goant    to    taste    and     injurious    to 

^Ibealth*  Fourthly t  substances  which,  being  in  the 
sature  of  food  or  druga,  and  being  Burreptitioualy 
mixed  with  a  beverai^e  or  dmnij  causo  it  to 
produce  thtr&t  in  the  persons  drinking  it,  and  thua 
ae moralise  thcdr  taste,  and  sometiuiea  produce  a  state 
approaching  jnsimity.  The  madness  of  drink  was 
undoubtedly  catised  by  these,  to  which  class  belonged 
salti  pepper,  mustard,  the  oils  of  cinnatnon,  fujuper, 
cassia^  and  turpputine.  The  latter  oil  might  also 
»ct  injurioufily  upon  the  urinary  organs,  ^ome  of 
the  absolutely  injurious  eubatances  preacrihed  in  the 
**  Guide*'  might  be  ollef^ed  to  leave  the  liquids  to  which 
they '  wore  to  be  applied  quite  innocuous.  Thus  the 
finings  of  wine  (p.  108  and  109)  were  actually  excused 
<^n  the  ground  that  the  lead  was  made  insoluble  by  the 
process.  Therefore  the  man  who  wrote  that  had  some 
<Lhemical  knowledge.  He  was  not  aware  though  of  the 
particular  fact.  Any  analytical  chemist  would^  how- 
ever, be  afraid  to  use  this  proceas,  oven  with  the  aid  of  a 
chemical  balince.  How  much  more  dangerous  then  when 
applied  by  lomeone  with  the  rule  of  ibumb.  The  presence 
<if  lead  in  various  substances  had  been  detected.  Some 
of  the  procesjies  seemed  to  be  mere  superstitions,  auch  as 
the  preecriptioas  for  strengthening  gin  or  whisky  (p.Tii 
and  71),  The  oil  of  vitriol  ultimately  contained  in  the 
gin  amounted  to  about  0-00017  per  cent.  Beotng  that 
flie  law  allows  the  pressure  of  0-1  per  cent*  of  oil  of 
vitriol  in  vinegar,  the  above  addition  to  gin  must  be 
considered  as  nearly  600  times  Less  injurious  than  the 
addition  allowed  to  he  made  to  vinegar*  Wine  must 
contain  at  least  0-4  per  cent  of  free  acid  to  have  a  re- 
teshiiig  taste.    The  quantity  of  free  acid  contained  in 


the  above  gin  would  stand  to  that  of  wtne  in  ih^  prcllpt^ 
tion  of  17  to  40,000.     Ajeuming  the  Ktidfi  to  htvt  fl^ 
same  degr^  of  acidity  to  taste,  natural  wioe  votiU  | 
2,352  times  more  acid  than  the  acidi§fd  inn;  oc  * 
veraely,  the  acidity  of  the  gin  woald  be  m  slnrbt  u  % 
quite  imperceptible  to  even  the  &iest  taste.  'iTiii,  tf 
lore,  was  a  mere  absurdity.    More  injurioui  W 1 
are  the  pfwiieases  and  agents  applied  to  tmritifof  f^ 
One  of  these  was  aolpnate  of  copper,  bltiestoaiei  a 
looked  very  rational^  and  he  had  sjmpJithj  wiikl 
method  of  fining  spirt ta.     They  knew  that  sujpj 
copper  waa  insoluble  in  alcohol,  and,  in  fu£t«  il  i 
for  the  purpose  of  drawing  water  out  of  the  i' 
making  it  bright.    The  spirita  used  by  the  w^ 
a  particular  knack  of  holding  aqtuaitltyof  UflMl 
tion  without  their  being  able  to  dlMOVer  thm  t 
taateor  colour,  and  the  method  of  detecting  them  1 
discovered  this  year  by  a  French  chemijd,  M.  B«  ^ 
More  injurioua  to  health  were  tiie  adulUiatioai  1 
were  applied  to  beer.    At  page  60  thero  wis  a  i 
for  **  making  up"  porter*    The  butt  of  beer  1 
on  entire  pound  of  eulphurie  add,  or  nearly  ail 
woa  allowed  for  vinegar,  besides  the  extract  of  tai 
pound  of  Cottuttm  indieus,  and  an  ounce  Of  a|  * 
liquorice,  alum,  treacle,  and  beading  made  up  the  1 
Hat.      This  porter  they  would,  no  doubt  think  r 
ficienOy  adulterated.     As  the  Parliamentary  Ooi 
haa  power  to  send  for  persons,  books,  pap<m,  toil 
ments,  he  would  sug^gest  that  they  shotud  uini  I 
printer  of  this  **  Guide/*  and  for  uie  writer  dl  it,i 
they  were  asked  a  few  pertinent  questions  a  v&tt  ^ 
information  would  be  obtained.     In  the  coui^liy  it  \ 
he  was  glad  to  give  it  as  his  experience  thai  t^ J 
teration  of  food  and  drink  was  very  isnaU  indeed,  f 
his  occupation   as  sanitary  inspector  ha  hid  Rflii 
m[iny  parts  of  the  country,  and  into  the  marki<| 
and  shops  of  the  diSerent  districts,  imd  he  wajjirtOi 
by  the  mas^f  Mid,  the  beanty  and  the  parity  anid 
dour  of  the  materials  of  the  trade  at  large.    Tbtff] 
black  aheep  in  every  profession,  and  no  donbt  t 
some  few  who  adulterated ^  and  who  weni  the  t 
the  outcry. 

Hr.  Branstou  said  he  was  afraid  that  whOe  1 
been  atraining  at  a  gnat  they  haid  been  »«»lt 
came!.    It  appeared  to  him  moat  exteai>rdin><n  ih 
country  should  suffer  from  auch  amaiing  t  V!>  til 
been  represented,  when  Parliament  could,  by  4  >m« 
its   pen,  wipe  lut  ono  half  of    the  eviU     'll^" 
adulterant  of  iilcoholic   liquors  was  €*iftutu*  m 
heex^,  and  fusil  oil  in  spirit.  Thia  fusil  oil  wds  cMll 
artificially    by    the    dealers,    but    it     arr'"^  "^  . 
eountr}' in  the  form  of  a  spirit  from  Hbd 
Horth  of  Europe,  and  was  made  from  ihi 
eJ^ect  of  this  oil  on  the  brain  was  to  fir^:  (^^ 
and  it  was  owing  to  a  large  extent  to  its  lid 
gin  and  whiskey  and  brandy  that  the  pnbh^^  fiLH^i  »»■ 
way  they  do  from  the  consumption  of  th#  tptriL  J 
if  it  was*  so  poisonous,  it  was  the  doty  of  ^^'^  ^^^f™ 
ment,  who  had  complete  control  over  it,  tr: 
received  duty,  for  it  and  they  might  arran^^ 
spirit  should  be  allowed  to  go  into  public  uaiv  e. 
hit4^,  and  to  he  used  for  trade  porpopcs.    As  t 
ittdicriA^  it  was  imported  hy  the  ton.  and  w 
used  in  the  adulteration  of  beer.    It  hid  a  | 
on  the  body  than  on  the  hsid.^  With 
analysis  of   food,  the    whole  thifig   had^  |^  1 
abominable  mess,  and  the  proposed  Act^  If  cfRi 
would  make  one  h a1  f  the  rciaD^n  cmninals.    1^ > 
the  milkman,  and  the  grocer,  ware  the  thr«t  pf^ 
had  been  most  prosecuted.    They  were  aO  injai 
having  good  food^  but  one  great  csupe  of  idiiM 
was  to  be  attributed  to  the  people  themiflif^*  ttrti 
were  conk^nt  to  put  anything  into  their  itonacht*!, 
as  it  was  cheap-    The  legislation  that  wis  pjjjjwij 
so  far  wrong  and  bad  that  it  must  pr^tP  ***octl*M 
legislation  were  sbnined  it  would  ullieiatwly  dsiwAIIS 
If  tradaamen  were  to  be  charg^  with  seUinii 
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^i^  ma^iHttdm  oiaght  to  be  eompfiUed  to  hear 

h  fa  ^htat  dafaEM»t  wbith  wns  now  pmctically 

f  Ibr  tjbey  would  uot  boar  witnooiefi  of  trade 

ITiilieB  independent  e^dence  of  experienced 

I  oorrobonting  the  cbarge  of  the  nnalyst  ^ere 

9  tboiui^ht  it  OQ^bt  not  to  be  aupport&d.     But  it 

r  difficult  qaeation  Avnd  not  llkelj  to  be  aettk^i, 

at  Bill  w»i  BO  abominjiblo  that  it  ought  to 

i  ftithongh  ro^fetenting  a  tmde  mter«8tr 

I  odi  going  tQ  defend  i4iilter»tion.    It  w&s  to 

i  of  A  trader  tb^t  it  fthotild  be  stopped ;  unlesa 

i  homMt  Inder  bud  nfy  povor  of  ootnpottng 

ml  nvaL     But  the  anilyata  wert*  unfortu* 

t  in  tbia  position,  th^t  it  wm  their  interest 

"^t  oi  (tnhdsilthy  excitement  in  the  public 

I  CAJMMi  it  had  been  almoflt  necesa^ry  to 

To  thoio  i^antloincn  be  thought  waa 

1  wblcb  attuched  to  the  Act  In  the  main  it 

I  Act»  4nd,  if  worked  with  diaor«tion^  it  would 

ptodnctive  of  very  great  good.     But^  iinfor- 

IkB  Aoalj^ata,  in  aettjag  &om  a  ohemical  know- 

t  not  jdapting  it  to  the  ordinary  exigeociea  of 

were   reeponsible  fur  many  ia§taneea  of 

*3ii.    The  sensational  at<rrie9   about   our 

by  Ihe  adulteration  of  food  were  proved 

ittliaiFly  and  ontjzely  without  foundation. 

}Otymt  arddt^  analyiiB  had  to  deal  with 

iieir  action  bad  unionbtedly  been  pro- 

lat  g^od,  and  tbat  perhaps  might  w^tgh 

t  barm  and  injuBttce  irhich  had  boen 

F  abiurd  were  some  of  tlie  prospcutiona^ 

{irtaod  thateTery  greengrocer  in  the  kingdom 

L  pma&cuted  fiit  Mlling  artiolas  adulterated 

subfitannei — to  wit^  potatoea  adulterated 

e  id«ia  waa  not  so  hi  fetched  when  th  ey  eon  - 

ny  of  the  proaeontiont  which  had  tak^n  place. 

I  l»il  h^ea  an  ODftUught  upon  mixed  foods, 

'EunpttU^  moatard  and  cocoa,  but  that  was 

Oertvn  admiztores  were  sanctioned  in 

,  wMcib  was  dealt  with  by  a  separate  Act, 

_  ,  OTidod  that  they  should  not  be  burnt  or 

I  to  impart  a  Mac  flavour,  and  thus  present 

tu  delecting  what  he  was  buying.     Had  tbo 

I  iblo  to  haire  their  way,  and  put  n  atop  to 

UTod    cocoa,    the)'    would   have    done    the 

I  to  the  working  population,    Aa  Dr.  Nor* 

said  in  his  handbook,  it  was  necessary  to 

[lii£kurtion,  for  many  things  were  ebargr^d  aa 

\  whidi,  atiietly  apeaking,  were  not  so,  and  it 

^  'tm  of  what  was  and  what  was  not  ad  ul  tera- 

[  cans^  the  wrecking  of  the  present  Act. 

toa  all  ftidea  with  difficulties.    The  analyat^ 

I  tjuatised  more  cAutionf  iontced  of  acatter- 

tv  as  tbey  had  done,  uhargee  of  Mud,  and 

L  men  in  tbe  poaition  of  criminalfi.     One  of 

^  difficult  queationa  waa  that  of  the  mtroduction 

I  and  llaYouTiDg  ingredients,  which  was  per- 

in  ronfecttonery,  for  instance,  if  they 

,    Bui,  if  carried  beyond  this,  and  used 

» of  dUgioming  the  real  thing,  or  impartmgf 

titeiQ  it  was  a  fraud,  and  one  wbicE 

0ov«rdy.     Unhappily^  as  regaida 

unadultemied  mixtnred  of  cocoa  that 

I  tfM  inbject  of  prosecutionst  not  one  single 

.  haTtng  taken  place  as  regards  adulterated 

'"i  was  the  only  talianmn  whieb  coidd  dedde 

Adulteration  was  a  crime  differing  in 

I  end  <3Ctient  only,  and  therefore  it  waa  wrong 

'  1  ^pm  a  f^nilty  knowledge  as  being  neceaaary , 

I  kt  not  to  be  very  (mutiooa  about  insti* 

„t  without  sufficknt  grounds,  as  h^ 

idoMu 

I  i^i!  fhjii  as  nn  attal3*at  he  abould  like  to  aee 
*  pot  on  the  right  ahouldBT*  The  appomtmcnt 
'I  had  been  ia  the  boi^ds  of  tradaamen  tbotn* 


aetrea,  and  it  wai  ihefir  intereat  to  appoint  the  men  most 
notorionaly  incapable.  And  why  ?  Ho  that  no  analyses  | 
should  be  made.  The  appointment  bad  frequently  becoEi 
forced  upon  some  men,  who,  holding  other  public  poai- 
tiona,  were  threatened  with  the  loaa  of  their  other  offieea 
if  they  did  not  take  upon  tbemeels'ca  the  duties  of  analyst, 
although  they  might  have  felt  themaelvos  incompetent 
for  it.  With  regard  to  the  notion  that  analyata  were 
taking  up  the  subject  that  overythiug  shonld  be  cbeml* 
call?  pure^  nothing  dould  be  more  absurd^  na  the  chemlct^ 
of  all  the  men  in  the  worlds  knows  that  nothing  ia  pure, 
Aa  to  the  bardahip  which  had  been  spoken  of,  out  of 
14,000  anjilyaea  made,  J^,OD0  had  been  fouQd  adalterated, 
and  aometbiog  like  from  fivo  to  eight  hundred  prosecu- 
tions bad  taken  place.  But  out  of  that  number  how 
many  oase»  of  hardship  bad  taken  place  P  He  did  not 
believe  anyone  could  put  bia  hand  upon  a  doaen.  Then 
much  had  been  made  of  the  diff&renee  of  opinion  among 
anaJysta,  But  why  were  analyate  to  havo  no  differenocA 
of  opinion  P  Judgea  differ,  and  frequsnlly  you  haro 
three  deciding  one  aide  and  four  the  other ;  and  there  ia 
the  prorerb,  **  When  doctora  diaagres  who  shall  decide?** 
On  the  whole,  be  believed  that  mnob  good  had  reaaltod 
from  the  working  of  the  Act.  To  take  tb»  iimple  oaie 
of  milk,  he  conaidered  that  a  saving  of  something  like 
£1^000  a  day  hadbwn  made  l>y  the  people  of  London, 
He  beliered  the  public  were  much  to  bliime  in  the  matter 
themselves.  If  they  were  willing  to  pay  a  good  prioo 
they  could  get  a  good  article,  but  unfortunately  they 
always  tried  to  run  everything  down-  It  had  been 
hinted  that  the  analyata  had  aome  iotereat  in  keeping  n^  ' 
the  excitement  about  the  Act.  It  was  not  true.  The 
remuneration  under  it,  in  many  inatances,  was  not  worth 
consideration. 

fA  proposal  wiia  bore  made  that  the  meeting  thoold 
adjourn,  but  owing  to  difficulties  a«  to  finding  an  evening 
on  which  to  reaumc  the  discuaaion,  it  waa  not  pressed.] 

Mr.  H.  J.  Hsbn  could  give  aomo  in  formatioa  about  G>C' 
cuim  indkm  from  the  liatof  iraporta  and  exporta  pubUahed 
in  Mark -kne,  which  ahowed  that  in  1873  between  500  and 
GOO  packages  were  imported;  each  packet  weighed  about 
three  quarters  of  a  cwt.,  so  that  there  were  not  above 
twenty  tons  of  it,  and  what  become  of  it?  He  had  beem 
amongst  the  German  buyera,  and  then  amongst  the 
druggistfl,  and  the  general  opinion  waa  that  mne -tenths 
of  it  waa  exported,  English  buyera  scarcely  ever  do 
anything  in  it.  As  regard*  what  had  been  aaid  about 
fuail  oil  there  waa  another  error.  It  wa*  produced  £eom| 
the  grain  along  with  the  spirit,  and  it  waa  one  of  th© 
diffionltifis  of  the  diatiller  to  get  rid  of  it.  He  believed 
it  to  be  a  fact  that  much  evil  was  produced  by^  the 
drinking  of  new  spirit,  and  parttcttkrly  of  the  fusil  oil 
which  it  contained. 

Mr.  Soott,  in  reply,  said  that  there  were  Tery  layg» 
qTjantities  of  what  were  called  faint  spirits,  or  weak 
spirits— weak  aa  regards  alcohol— atrong  aa  regards  fiiflil 
oil— which  could  bL>  bought  at  a  cheap  rate,  and  which 
formed  a  coDsiderable  part  of  the  atock*in- trade  of  the 
peripntetJo  individuals  who  go  about  making  up  people'* 
winea  and  apirita  to  tho  roq aired  flavour.  He  quit© 
agreed  with  the  obaervation*,  that  the  cbeapnesa  of  some 
articloa  of  food  was  the  source  of  adulteration,  and  gave 
an  illoatration  that  had  occurred  under  his  own  noti«» 
roapycting  some  tea  at  BirminghaBQ.  As  to  the  haidaiiip 
which  hBul  been  spoken  of,  be  bad  the  very  gieatast 
s>Tnpathy  with  the  tradesman,  who,  when  he  tbongbt 
he  was  bnyjng  a  good  article,  waa  really  buying  an 
inferior  one,  and  then  aelling  it  without  knowing  it* 
But  in  the  new  Bill  they  would  be  at  liberty  to 
put  tbemMlT«8  tnto  the  witneaa^box  and  state  auch  facta* 
As  to  the  utifldal  excitement  which  had  bten  sp^jken  o^ 
he  could  not  agfee  with  the  obaervatioaa  in  reference  Ui 
it,  neither  could  be  ace  bow  an  Act  which  had  never  been 
worked,  aa  was  the  caao  with  the  Act  of  1B60,  oould 
exerciac  a  deterrent  effect.  With  regard  to  admixtures 
in  the  case  of  mufltaid*    Ermcb  mustord  waa  very  go*^'^ 


440 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  April  2,  1875. 


but  it  waa  alwayg  sold  as  mixed  muttard.  He  had  not 
the  slighteet  objection  to  whatever  might  be  sold,  pro- 
vided it  was  sold  as  what  it  really  was.  As  to  the  remarks 
ot'Mi.  Holmes  respecting  the  adulteration  of  cocoa,  he 
thought  that  gentleman  had  forgotten  that,  under  the 
old  Act,  an  analyst  had  no  power  or  authority,  and  no  cer- 
tificate of  his  would  have  any  foroe  in  relation  to  it.  In 
reference  to  the  proposal  to  allow  an  analyst  to  go  into 
the  witness-box,  he  was  always  very  pleased  when  an 
opportunity  was  afforded  him  of  doing  so,  which  was 
very  seldom ;  and  he  believed  he  might  say  the  same 
opinion  would  be  expressed  by  nine-tenths  of  the 
analysts  of  the  kingdom. 

The  Ohairman,  in  closing  the  discussion,  said  it  was  a 
subject  that  had  been  before  him  a  great  many  years, 
his  attention  having  been  called  to  it  by  some  proceed- 
ings he  was  asked  to  take  twenty-five  years  ago  by  the 
Board  of  Inland  Revenue.  In  his  opinion  there  were 
three  very  distinct  points.  On  the  one  hand  there  was 
the  question  of  adulteration  which  was  injurious  to 
health,  the  introduction  of  foreign  materials  which  were 
either  poisonous  or  deleterious.  To  take  a  case  in 
Uinstration.  He  was  asked  toexamine  a  particular  process 
of  refining  sugar  which  was  then  patented,  and  which 
was  adopted  in  certain  refineries  in  this  country — the 
precipitation  of  albuminous  matter  by  acetate  of  lead, 
and  men  getting  rid  of  the  solution  of  lead  by  a  current 
of  sulphurous  acid  gas.  This  process  was  worked  in  this 
country,  although  the  pure  crystallised  sugar  contained 
no  greater  appreciable  quantity  of  lead  than  ordinary 
refined  sugar ;  which  contains  a  small  quantity  perhaps. 
Yet  a  very  appreciable  quantity  was  found  in  the 
treacle  by  Dr.  Taylor,  Dr.  Alfred  Roupell,  and  him- 
self. They  were  asked  to  report  whether  it  was 
injurious  to  health,  and  they  reported  decidedly  that 
it  would  be  a  ddeterious  impregnation  of  the  treacle. 
The  liability  to  that  amount  of  lead  was  quite 
sufficient  in  their  opinion  to  justify  a  prohibition. 
Now  Uiat  was  a  case  in  which  there  was  something  dele- 
terious. Oopper  in  pickles  was  another  instance  of  the 
same  kind.  He  was  rather  sceptical  about  the  large 
extent  of  Ooeeulus  indicut  and  fusil  oil.  There  was  a 
great  disposition  to  throw  off  upon  anything  eke  that 
whidi  he  believed  was  the  real  result  of  injurious  indul- 
gence in  intoxicating  drink,  and  he  would  g^ve  them  an 
instance  of  it.  Some  twenty-five  years  ago  the  attention  of 
the  medical  profession  was  called  to  a  remarkable  work  by 
Dr.  Huss,  of  Stockholm,  upon  a  disease  very  prevalent 
in  Sweden,  which  he  designated  as  aleoholismus  ehronicut 
— chronic  alcoholic  disease.  It  was  supposed  that  this 
disease  came  from  drinking  bad  brandy,  and  some  of  these 
symptoms  were  so  like  poisoning  by  metal  that  they 
were  attributed  to  some  metallic  impregnation.  Dr.  Huss 
pcorformed  some  experiments  upon  dogs,  taking  the  pre- 
•caution  to  obtain  pure  spirits,  and  he  produced  in  dogs 
a  disease  in  all  respects  corresponding  with  that  he  had 
seen.  Attention  had  been  called  by  the  grand  jury  at 
Leeds  to  crimes  of  violence  arising  out  of  dnnk,  but  they 
seemed  to  have  neglected  to  notice  that  the  women  had 
been  drinking  in  the  public  houses  with  the  men,  and  both 
parties  were  in  a  state  in  which  they  could  not  be  said  to 
have  a  control  over  their  actions.  He  thought  that  could 
not  be  accounted  for  by  Coceulm  indiew.  Another  class 
of  adulterations  consisted  of  those  which  might  be  called 
admixtures,  such  as  c^cory  in  coffee,  and  Uiere  was  no 
-question  that  the  public  generally  preferred  a  small 
admixture  of  dbicory  with  colfee,  and  that  a  certain 
mixture  could  be  sold  at  one  shilling  a  pound  which 
would  be  a  more  palatable  drink  than  any  pure  coffee 
-that  oonld  be  sold  at  the  price.  But  it  would  be  ex- 
tremely o^ec^onable  to  aUow  any  admixture  to  be  sold 
as  pure.  If  it  was  warranted  as  pure  then  it  should  be 
required  to  be  pure.  That  shoiud  always  be  kept  in 
mind.  Then  there  was  the  case  of  substaacTS  like  milk 
and  bread,  in  which  there  was  a  mere  lowering  by  the 
mixture  of  water  or  the  introduction  of  large  quantitiee 
of  potato^flour,  for  the  Mlrogfohea^ieM  limply.  Those 


were  the  subjects  to  which  he  thought  the  attention  of 
the  Legislature  should  be  directed  cUefly ;  but  the  whole 
subject  was  in  a  tentative  condition,  and  he  very 
much  deprecated  the  drawing  of  a  hard  and  Cut 
line,  and  saying  that  any  article  must  come  up 
to  a  certain  definite  standud  of  purity,  unleei  the 
the  article  had  been  the  subject  of  chemical  examination 
by  chemists  of  great  ability.  As  to  what  had  been  stid 
respecting  analysts  p;iving  evidence,  he  thought  it  wu  & 
great  mistake  to  brmg  scientific  men  into  uie  witnea- 
box  to  give  evidence  pro  or  eon.  He  had  himself  been 
applied  to  to  appear  in  the  witness-box  and  give  evidence 
on  scientific  questions,  but  he  invariably  declined,  beoune 
he  saw  that  in  all  legal  procedures  there  was  a  tendency 
to  make  a  scientific  witness  a  partisan.  He  was  otUed 
by  one  side  or  the  other,  and  forced  by  croes-examinstion 
into  a  position  which  almost  made  him  say  things  more 
strong,  more  explicit,  more  dogmatic  than  anylhing  he 
would  say  in  private.  In  his  opinion,  scientific  witnenei 
ought  to  be  called  as  assessors,  to  aid  tiie  judge,  as  wu 
done  in  the  case  of  ship  captains  sitting  as  asseoon  at 
the  Trinity-house  inquiries,  and  not  as  partisans.  A 
board  might  perhaps  be  cbnstituted,  which  should  hife 
authority  to  decide  all  these  cases,  and  what  should  be 
the  Act  which  ehould  render  a  trader  subject  to  peoil- 
ties,  because  under  any  Act  whatever  he  felt  sure  there 
must  be  a  great  number  of  hard  cases.  The  Btitiih 
public  has  itself  to  thank  for  a  great  deal  of 
what  it  suffers  by  its  persistent  preference  for  cbesp- 
ness.  If  you  want  a  good  article  you  must  pay  far 
it.  Things  that  were  cheap  were  not  good.  He 
had  known  chemicals  being  sold  which  were  adulter^ 
to  nine-tenths  of  their  amount,  because  they  were  required 
at  such  a  low  amount,  and  he  instanced  the  case  of  t 
firm  requiring  some  bobbins  of  short  lengths  of  80  to  90 
instead  of  100,  because  they  required  them  at  i  low 
price.  But  the  firm  with  whom  they  had  been  dealinf 
refused  to  supply  them,  and  they  went  elsewhere  and  gtx 
them,  but  were  very  soon  glad  to  return,  as  they  found, 
although  they  got  things  cheaper,  they  were  not  so  well 
served.  That  showed  how  it  affected  the  mannfiMtuie, 
and  they  had  no  right  to  lay  all  the  fault  on  the  tndei> 
man.  In  conclusion  he  proposed  a  vote  of  thanks  to  Mr. 
Scott  for  his  paper. 


HISCELLAVEOTTS. 


VIENNA  EXHIBITION  BEPOBT. 
(Omtimiedftompagt  399.) 
Mr.  G.  Phillip  Bevan  had  a  very  difficult  task  set  hin 
in  writing  the  report  for  the  British  Government  on 
"  Food  Products."  There  is  always  a  difficulty  in  deal- 
ing with  such  a  subject,  owing  to  the  absence  more  or 
less  of  any  metropolitan  standard,  by  which  the  intriniK 
value  of,  or  improvement  in,  any  exhibited  article  of 
food  product  or  preparation  can  be  judged.  It  is  oChff^ 
wise  in  almost  ail  other  exhibits  of  an  industrial  sstui^ 
the  value  of  which  can  be  gauged,  and  in  which 
proppress  or  retrogression  is  defoiitely  marked  bycoa- 
panson  with  examples  of  previous  periods,  and  of  diffiareot 
countries.  A  report,  therefore,  of  food  products  ittn 
exhibition  has  a  tendency  to  become  little  more  than  « 
exannnation  of  the  articles  exhibited,  especially  as  • 
large  proportion  of  them,  at  least  of  prepared  fbod,  •!« 
encased  m  glass,  metal,  earthenware,  or  paper.  At 
Vienna  the  writer  of  a  report  had  special  difficuHiee  to 
encounter;  for  in  the  first  place  the  food  pvodudshadno 
special  place  assigned  to  them,  there  being  no  food  «•« 
or  section  as  at  the  great  Exhibition  in  Ptaii  «»« 
South  Kensington  in  1873,  but  they  were  ^^ 
all  over  the  exhibition  building,  and  a  food  »• 
quirer  had  to  walk  mfles  belbw  be  oottld  icooo- 
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i  §mml  miT^f  of  thme  ezlubitA ;    &nd  in  the 

plia,   £]i«    «»rcity    of    infoimatioii    to    b© 

i  which  perrmied  the  whole  exiiibitioii,  with  the 

«  of  the  Britiih  Department,  was  partieukrly 

I  la  nsffii^nce  to  tho  food  groups,  not  one  fourth 

tmUoh  were  UMled  at  all,  aod  the  regt  were 

1  m  «  raoct  general  and  cammonplace  matjner, 

•—^"'l  explftiiation  wa»  equally  deficient.  Under 

tui^i,  thurefore,  Mr  Bevan^  iiiitead  of 

J  «Mh  food  t'xhibited  separately,  grouped  hii 

llnAer  the  hiudmgii  of  diftYrent  eountrieB,  whici 

»  U^  contemplate  e4ich  through  iia  iood-prodiimiig 

S  ud  Qipodties  imd  ita  food- preparation  indii9- 

iCiitod  Kingdom  display,  especiftUy  of  "  mana- 

Tli^lil*'  Knd  **coiiCfintriiLions,"  was  admitted 

l&ht|h  order^  the  neat  and  taateful  manner  in 

aofl  of  the  eiJiibit*  were    "put  np"  being  ft 

!  feitma    ThiR^  combined  with  their  intiinsio 

Msm  fvT  them  an  exclusivo  sala  on  the  Con- 

Engliflh  biscoiU  attracted  mtich  attention  from 

r  productionfl  being  very  popular  in  France 

oy,  u  indeed  they  are  all  over  the  world, 

V  bftkinK  powd^iTf,  pickles,  tances,  flavonring 

^mimebt  of  coffee,  prepared  mnstard,  miuina- 

"•,  Sootdi  pr^ser^ei,   were    largely    exhibited, 

niamU  in  varioua  forme  naturally  held  a  con- 

I  place,  as  did  aJao  the  portable  soupHquare^  and 

imhich  have  of  late  years  become  popular  in  our 

Wfc   iJtogether  the  BHtiah  coll^cUon  of  food 

llbos^  mot  numerouB,  kept  up  their  reputation 

^tam  ftnd  exoellenee  oombined.    There  yen&, 

^Doihow  of  cereal^  ^c,  except  the  well  known 

sf  foatJ  *nd   vegetables  exhibited  by  Mcssra. 

I,el  It^irijt?,  and  othor  similar  firms. 

Ittftjority  of  the  Britiah  Coloniea  and  dependencies 

^wpwftanted,  especially  m  the  way  of  cereals, 

bftt«d  a  ootiitn«rco  in  food  wblch  has  already 

Ivumnotis  proportions.     Wth  cereals,  preserved 

■TTB^d    the    staple    portion    of  the  AuBtralian 

ifid    attracted    much    interest    among    the 

lind  Amitriao*,  who,  like  oorflelvea,  are  euffer- 

Wlit^l  pric«  of  batchera'  meat^  "prime  cuts  " 

l«Mi&gum'adiaA2a.perIb<  It  i a  by  no  means 

Is  Hut  one  reenlt  of  the  Vienna  Exhibition  will 

Ifemeb  in  preserved  meate  between  Germany 

'isJIi*    In  addition  to  cereals  and  preservtd 

i  Aottnlum  Colonies  exhibit<?d  sugars,  fresh 

md  frnita,  airowroot,  ooffee,  and  other  articlca. 

Mm  idea  of  the  variety  of  food  prodiieta  which 

^  ilone  exports^  it  may  ho  gathered  from  the 

rm   of   South  Australia,  that  this  province 

lAeep,  pro$«Tvod  meat  In  tins,  hams  and  bacon, 

f**J    tin^uita,    butter,  jam,    frait,    flour^    wheat, 

,  tnd  honey  ;  and  it  is  to  be  noticed  that  out 

as  aamples  of  wheat  from  almost  every 

^        J  conntry  in  the  world,  none  finer  were  to 

I  &aii  those  eent    ftom   this  province.      New 

ifsbibtted  preserved  moatfl  similar  to  tbose  from 

Vmdan  excellent  assortment  of  cereals,  ehoesea 

I^Tttlity;  nnd  chicory  equal  to  that  grown  in 

I*    HauritiuB  had  a  display  of  siig^tirs  of  gtciii 

IWtjIr  of  ervHtaliiflAtion,  thongb  the  exports  of 

"^(tily  hkiiT'^  declined  somewhat  during  the  Jaat 

ii^wiflEj  k>  bdd  han^eBts  and  the   ravagei}  of 

The  iJupe  of  Good  II ope  sent  a  eollection  of 

ilnttiijukd  some  excellent  models  of  a  variety 

Irfwrtifa  poduction,  such  as  oranges,  man- 

■^  figa,  almonds,  and  grapes.      India 

of  rereals,  exhibiting  maize*  sorghum, 

,  lantila,  soy  beanfi,  coffee,  ginger,  pep- 

T^,  curry,  teii,  edible  birds'  nesta,  fiah 

I  dried  »ounds),  and  aharks'  Ens  for  boup* 

i-Cy  (lid  heiself  juatice  at  Vienna,  but  the 
f  •*  many  ©f  the  States  was  worthy  of 
t  ^1  tliO  sbowa^  and  there  was  a  large 


aisortment  of  *"  canned  "  shell- fish i  such  ai  lobsteiw» 
oysters,  uid  clams,  and  of  preserved  fruits.  Calilomizk 
showed  some  fruits  of  enormous  size,  which  had  been 
galvanised  over  with  a  thin  m*3tullic  eouting  for  the 
purpose  of  pre&erving  them.  Brazil  and  other  cy untried 
of  ^uth  America  were  repre^<  nted  by  the  various  pro- 
ducts for  which  they  ate  celebrated. 

France,  bs  might  have  b«?n  expected,  waa  conspicuous 
in  the  display  of  artirlec  de  luxe^  such  as  thv  more  doJifcate 
vegetables  in  tins,  Perigord  trufflea,  and  so  forth,  and 
well  suaCained  the  name  so  long  enjoyed  in  this  parti- 
cular line*  There  were,  however,  only  10  exhibits  of 
cereals  and  roota.  8pftin  showed  fruit,  and  PortwgtU  the 
name  and  cereals .  Italy  sent  cereals,  rice  in  great  variety,, 
cbesQut  meal,  macaroni  of  conne,  olives,  confectionery,, 
and  a  moat  eb  oics  collection  of  f rulti .  S  w  It  aerland  called 
attention  to  her  cheeses ;  Belgium  to  her  cereals,  hattett 
bread,  cheeses,  chocolatee,  and  **  tinned  "  foods ;  Den- 
mark to  cereals,  of  which  she  exhibited  125  viirietie«  - 
Norway  also  to  her  cereals,  and  preserved  meat,  flab, 
vegetables,  and  milk  ;  while  Sweden,  showing  much  tbi> 
same  as  Norway,  in  addition  esthibiled  **  reindeer  moss  " 
which  makes  a  very  nutritious  jelly,  and  has  other 
economic  nsep .  Germany  was  of  course  great  in  cereals^ 
and  exhibited  bread,  matmroni  (in  the  tnanufactnrQ  of 
which  she  threatens  eventually  to  rival  Italy),  beetroot^ 
sugar,  hops,  salt,  dried  meat  in  a  great  variety,  and  the 
famous  ^'Erbswurst, '  while  Alsace  sent  an  udmirablo 
coUeetion  of  (arm  produce,  and  fitraaburg  its  inevitable 
paitx  fU  fmt  §rm.  Austria  naturally  retoined  a  very  largi> 
area  in  her  own  exhibition,  and  as  the  empire  may  be 
called  the  granary  of  Europe^  the  display  of  cereals  from 
all  parta  was  magnifies  nt,  and  forms  perhapt  the  inosis 
important  portion  of  Mr*  Bevan's  report.  From  ih« 
various  districts  of  this  hoterogtincouB  empire  were  exhi- 
bited bread,  pastry,  honey,  preserved  proviaions  of  aU 
Ikinds,  beetroott  sugar,  oUva  oil,  salt,  and  selections  of 
fruits.  Eossia  displayed  cereals,  confectionery,  and  pre- 
served provisions;  Urcece  cereals,  honey,  olives,  and 
fmits ;  Turkey  cereals, seed,  and  *'  manna;'"  Egypt  cereals, 
Bour,  and  dried  fish  ;  Persia  chietly  fruits,  preserved  and 
otherwise  ;  China  cereals,  tea,  dried  provisions,  preserved 
egg»,  nnd  a  varteiy  of  mute  rials  such  as  birds'  ncats, 
sharks'  fins  for  soup  making;  and  Japan,  rice  and  wheat 
fiouj,  mustard  and  potato  tlour,  rice  bread,  maoaxonix. 
lea,  fruit,  and  preserves  of  varteus  kinds. 

(7(?  Sff  eontiimcd,) 


COEEESPOUDENCE. 


WEST  COAST  OF  afhica. 

S?iR, — Intho  Jmrita?  of  the  Society  of  Februarj''  26th,  I 
note  under  the  **  Correspondence"  a  letter  from  3m*.  David 
Chinety,  jun.,  commenting  on  a  previous  paper  of  Mr, 
Babington's.  The  paper  roferted  to  I  hare  not  seen, 
and  therefore  can  express  no  opinion  about  it,  though 
ti  priori  I  should  be  rather  incUntd  to  accept  the  views 
of  a  gentleman  ( Jlr.  B.)  whose  experience  on  the  coast 
and  rivcra  extends  over  as  many  years  as  Mr.  Chinery*s 
does  woeks.  However,  my  chief  reason  for  writing  at 
all  is  to  correct  Mr.  Chinery's  ver3'  incorrect  assertion  a 
aprspoa  of  Lilierian  finance.  I  am  not  surprised  that 
3ir*  Chinery  cannot  make  out  Mr.  Tres surer  DeoBis's 
report.  It  is  certainly  sn  extraordinary  [umbk  of  ac- 
counts. But,  however,  Mr.  Chinery  will  find  from  it 
that  the  revenue  was  not  209,890  in  the  fiscal  year 
ending  Bt^ptembcr,  187 3,  lie  will  leam  that  there  waa 
a  falling  off  in  the  only  reliable  source  of  rovenuc^im- 
ports  and  exports — of  something  like  26,000  dollar»  I 
There  is  not  the  bf dance  of  a  dollar  in  the  Treasury* 
Not  one  cent  of  interest  has  been  paid  by  the  Iibem» 
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Govemnieiit,  nor  are  they  in  a  pontiim  to  pay  a  cent. 
Them  are  nmtterB  of  fact,  and  are  subjects  of  regret  to 
mc  aa  much  m  to  anjon^i  but  on  such  luatUrB  I  hold  the 
truth  to  he  imperative.  Liberia  haB,  I  trust,  a  day  to 
die  in»  but  it  htis  not  dawned  j6t,  and  will  not  be  helped 
on  by  torttioos  and  exaggcr&ted  statements  of  hor  finan- 
<dfil  and  oommercial  itatoa. — I  am^  &c.,  H.  C.  C. 


noti:qb3. 


STTBaCEIFTIOKS. 

Hie  Lady -day  fubacriptiona  are  dne,  and 
flhould  be  forwarded  by  ch©qne  or  Post-office 
order,  oroBsed  *'  Coutts  atiti  Co./'  and  made  pay- 
able to  Mr.  S&muel  Thomas  DAye^Dport^  FinMidal 
officer. 


pEociiBnfas  OF  the  society, 

OeDINAKY  MEETDfGS, 

Wednesday  ETenings,  at  ft  o^elock.  The  fallow- 
ing arrangement B  have  been  made  : — ► 

Aphjl  7* — **  Cciptaiu  Lipmur^a  Tmpror^  Syatom  of 
Town  Drainiigt?. '  By  Adam  Stott,  Esq*  On  this  eTening 
Thomas  HAWKaLEY,  Esq.,  will  preside. 

AFRrL  14,— *'The  Best  Method  of  making  Field 
Experimenta  prai^tically  useful  to  Agricnltunata/'  By 
Ptnfeflaor  Johk  WuTGiTTSoy* 

April  21,— "The  India  Mtuecm  Qu^tion/'  By 
Dr.  FoHHEB  Watbon. 

Ai'EiL  ^s.  —  '*  The  Protection  of  Building  from 
Lightning-.*'  By  R.  J.  Mawt^,  Esq,,  M.D.,  F^eaident 
of  the  lIetoorDloB:ical  Sodety. 

Ma¥  a. — ^'Horse-shoei  and  Horae-ihoeing*"  By 
GEiiRGfi  Flbsctsg,  Eaq^  Veterinary  Sttrgaon,  Itoyal 
Engioeerg. 


African  Sectioic, 

Tuesday  Evetutigs,  at  8  o*olock.  The  follow- 
ing arrangements  have  been  made  : — 

Aj'iul  13---U  "Remarlca  on  Feudal  Titles,  Ka6r  Law, 
and  Emigration  Slorenieuts  itj  Natal/*  by  J.  Behgtueii^ 
Eeq.^  lata  Member  of  the  T^gialativo  t'ouncil  in  the 
coltiny;  2.  **  The  Probable  Influence  of  Railway  Construo- 
ttou  iu  Natal  upon  the  Trade^  and  upon  the  CivUisa- 
tion  of  tho  Native  Ilac«a  of  the  Colony  and  adjacent 
Territory,'*  by  A,  Brown  mo »  Esq,  W.  C*.  SAarpEAUNT, 
Esq.,  Crown  Agent  for  the  Coloniea,  will  preside. 


Friday  evetiings  at  eight  o'clock,  the  followihg 
^JCtangementa  Imve  been  made  :— 

Apun*  2. — **Me'asurcfl  and  Sujrgpst^ons  for  the  Ad- 
'  inmcsement  of  the  Wet  and  Dry  Caltivatio^  of  India/' 
by  RoHERT  If.  Ellujt,  Eeq*t  Author  of  '*  Experieiicea  of 
%  Planter/'  6lc. 

Avnih  23.— "The  FreparftUon  and  TJaea  of  Rhea 
Fibre/'  by  Dr.  .T.  Forhk!i  Watson. 

A-PaiL  ao.— **The  Growth  of  tho  Factory  System  in 
India,  with  espeeial  rcf^reiiee  to  the  Production  of 
Te^tilo  Fabrics,  and  tho  Relative  Advantages  of  the 
British  and  Indian  Slanufactnrer/*  by  Elija  IIelm^ 
iSsq.*  of  Manchester, 

May  14. — ^**The  Ruadnn  Ad Tfmeo  in  Central  Asia  iu 
its  Commftrcifll,  Literary,  antl  Social  aapects  lowsnia 
Indk  and  the  East/'  by  tha  Rev,  Ja^tus  Lo!fo. 


Chemical  8£CTI«^, 

Friday  Evenings,  at  6  o'clock.— The 
arrangements  have  been  made  :— 

April    It?.— **  Recent    Advmoei 
Science/'  by  J-  SFUUtm,  Esq.,  Vice-Pt«adiot  ^ 
Photographic  Sodaty*      On  this  evaniiig  Waimi 
La  Rue,  Esq.,  D.CL,  F-TSLS^  will  pomdu. 

May   7*  —  **  Alum  Shale   and  ita  ApplicttiKBi,"'  1 
Btbxsv  Ejgh,  Esq. 

CAinoE  Lecitjbes, 
Tiie  Thii'd  CourBe  of  Cantcir  Lecttires  i 
"  8ome  Forma  of  the  Modem  Bicftm  En 
P*  J,  BaAMWEUi,  Esq,,  Piiesideiit  of  th*  J 
tion  of   Mechanical  Engineers,     The  ^ 
consiiit  of  four  lectores,  tb©  dates  for  ^ 
he  as  followB  :-*Mondaya,  April  Ot  i-»  1^*  * 
Tieketa  are  iaaued  with  the  presen*.  JaurmLj 

HEETIHOB    70S    THE    EHSmEa 

Mos.  ..SOCIBTT  OF  &ETS.  Johu-Htsreet,  AdelpbLI 
^(Jftutar  Leeturea,)  Mr.  F,  J.  flrMiiwidi  MS 
Fonrui  of  ibe  Modem  Stevm  foeiQCv    iUt 

FarmezB'  Oub,  Salif^buxy^^quare,  ELC,,  bi  ] 
Neild,  ^'  Freedom  m  F>i*inuig  ** 

Btijni  Inititntian.  JUbemarlfr^awt,  W-,  t  ] 
MontMj^  MintiDff« 

Societvof  Eamrett,  e.  Wiwtniii 

Eoy  dl  Umbed  Serricbe  InwtitutiaOi 

Me  J.  Maeywffni-.  "  Ewfulta  to*  the  Aisaf ,■• 
EuUimoIofficitl,  l«,  fifdfbtd-tnWt  W.ajTlf.B- 
iiiittflh  Apchitecta,  a,  VfrnduHt^Ov^  **•■■[* 
H.  Drivvt^  **  Iran  u  a  OoDaCnutim  Mai"^' 

Victnria  Ijiatitttte,  S,  Addpbi-temf»w,  w*C^  if 
CbftUiBj  '•  Tha  it4!tittion  of  the  &cnptaM»i^ 
Delude  to  rhjiiic4l  SciGiioe."' 

Loadoa  Invtitutiaia,  FisoAvrptsiva^  EX^,  it  | 

jaenUfy,  "  aMJHflMftiott  of  Flaatafc.    tUdm 

T0ii..,.Ho7al  iM^ttttiOtt,  AlbMMde-«ti«t,  W,  M] 

Clrll  EoffuieiTi,  SS^  Owrt  Qh«iiir«^-*trtiri,  J* 
aw.,  a  |».td.    DkoBHittt  <m  '■  Ttw  EuU  I 
time  perioittiDg' :  1,  Mr.  Witlian  ; 
SL  Mr.  Joiiah  llmisis  ftoutk,  **  Ba     ^^ 

BlblfcAl  ATvJia5t4i>«r.  %  Cundiiit-»tt«t,  W^fltf 

UeaLf^Uji-M  oi  En^ljind,  7,  Utjirer'-rtrtii,  W,G.,Ii 
Wt&.  ...SOCIETY  OF  AETS,  Jolm-*tasrt. 

Mr^  Ad^nt  ticott,  '■  Oai^tttia  Li«tiiiir*i 
of  To  wn  Uraiaogie/  * 

B^thf,  "  A  »ewMedi  <Jf  tiupplrin^ar  — 
taUie  MinixMsope,  Aa-'* 
Plmnnacrtittail,  17,  Btoonah!irr-«qB*»j_wi 

Eoy^l  HorUeultu™!,  Sotith  Kcauiigtoe,  ^w^l 

Aatiquwiuii.  ButiiB^toai  Hou«,  W-,  fl4  JJua^ 
Londou  In-Aiitiitioii,  Fin4lmrT-ciWTiii,_JS»C-.  T. 

FiTcm  on,  '*  Histsry  »i>d  Vm  Of  tbm 

(Lecture  IT.) 
BoTRl  HiBtvrie^  Sodatr,  »  pm.    I.  M^ 

^  J4iha  BoDTUiJ'      SL  Mr.^  i^dmijinl 

"  Hutory  of  Prion'  of  Bf^uly  ** 
Hoyal  loffLituiian.  AlboEaH       -    '    "^ 

Seeleiy*  "*  Tbf  Foail  Yovmb 
InvHtilui*'  Ijis^titute,  4,  au  ^1 
Mat1umatiJ»l.seitAlbemwir-^i^x^ct:h  v, 

FiT.......Bi:^  Initiitiitioii,  AlberaazicHftieiCt  W. 

M«!ttEi8»g.iii.    eirWilIl««T'— — 

dhAmbt^,  a.W.,   Mr.  J.  W. 


litcnuTa ,  «.*_ 

71  pm.     Mr-  H.  W,  6oodli«at,  "I 

SAT,„.„Eoypl   lostitutirin,  AShtmax^it^kit^  ^t  *  J 

Ci*o.  Bndtb.  **  Th*  EMmy  of  Jjifrifc        ^j 
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PEOCEESIHGS    OF    THE    SOCIETT. 


ALBERT  MXDAL. 


The  Council  wiU  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1875,  early  in  May  next. 
Ikis  Biedal  was  strook  to  zewaid  '*  diatingaiahed 
ofiixt  in  promoting  Arts,  Manvlaotiires,  or  Oom- 
and  has  been  awarded  as  follows : — 


lal864,toSirBowknd  Hill,  K.C.B.,  •<  ibr  his  great 
airfiee  to  Arts,  Maaubotnres,  and  Oonuneroe,  in  tile 
cnitioaof  the  penny  postage,  and  for  his  other  refanoB 
k  ttia  postal  system  of  this  coontry,  the  benefits  of 
vludi  bsre,  howeyer,  not  been  oonfined  to  this  oountry, 
Vat  hsTs  emended  over  the  dyilised  world." 

In  1865,  to  his  Imperial  Majesty,  Napoleon IH.,  "for 
£i(mgmflhed  merit  in  promotmg^,  hi  many  ways,  by  lus 
jmoBal  exsrtions,  tiie  intemational  progress  of  Arts, 
Mnudsetims,  and  Oommeroe,  the  poofs  of  which  are 
dMed  by  his  indieioiis  patrooage  of  Art,  his  enlightened 
»wssiria1  polioy,  and  especiflaly  by  the  abohftion  of 
fMiporti  in  ttToor  of  British  sabjeots." 

hi  1866,  to  Fndemor  Faiaday,  D.C.L.,  F.BJB.,  for 
''dMooTedss  in  electricity,  magnetism,  and  diemistry, 
^riddi,  in  their  relation  to  the  industries  of  the  world, 
la?e  10  largely  promoted  Arts,  Manufactures,  and  Com- 


la  1667,  to  Mr.  (now  Sir)  W.  FofhergOl  Oooke  and 
'Mtmar  (now  Sir)  Oharles  Wheatatone,  F.R.S.,  in 
^vBoogmtion  of  their  joint  labours  in  establishing  the 
tetMrict^egraph.'^ 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  FJL8., 
ILS>^  *'ior  the  invention  and  mannfiMsture  of  iaatru- 
MQti  of  measurement  and  uniform  standards,  by  which 
tts  fnduction  of  machinery  has  been  brought  to  a 
itite  of  perfection  hi^Uierto  unapproaohed,  to  the  great 
adfinoement  of  Arts,  ManufactiureB,  and  Commerce." 

hil869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Is^tote  of  France,  Foreign  Member  of  the  Royal 
8pdflty,  Qievalier  of  the  Legion  of  Honour,  &o.,  **  for 
Ui  nvmerous  Valuable  researches  and  writings,  which 
^n  contributed  most  importantly  to  the  development 
tffcod-eoonomy  and  agriculture,  to  the  advancement  of 
c^i^sil  adence,  and  to  the  benefits  derived  from  that 
*Moe  by  Arts,  Manufiietures,  and  Ccmuneroe." 

la  1870,  to  M  Ferdinand  de  Leiseps,  *'for  services 
vsdcMd  to  Arts,  Manufactures,  and  Commerce,  by  the 
i«&itum  of  tiie  Sues  C^naL" 

^  1871,  to  Mr.  Henry  Cde,  C.B.  (now  Sir  Henry 
vole,  K.C3.),  "for  his  important  services  in  promoting 
Aiti,  Manufiietures,  and  Commerce,  especially  in  aiding 
gwhtblithment  and  development  of  Imtemational  Ez- 
yfwps,  tiie  development  ot  Science  and  Art,  and  the 
«Nilh  KsDsington  Museum." 

^^13,  to  Mr.  Henry  Bessomer,  "fiir  the  eminent 
jpioMnadered  by  him  to  Arti,  Maniifticturew,  and 
^^Mns,  in  devatoping  the  manafaotuie  of  steeL" 
1ft  lfi78,  to  M.  mS^L  Eugene  Ghevieul,  "inr  his 


ohenueal  researdiee,  espeemlly  in  reference  to  sqwnifi. 
cation,  dyeing,  amcuUure,  and  natural  history,  which 
for  more  than  half  a  century  have  SKercised  a  fnde  iof 
fluence  on  the  industrial  arts  of  the  world." 

In  1874,  to  a  W.  Siemens,  D.C.L.,  F.E.8.,  "For  lag 
researches  in  connection  with  the  laws  of  heat,  and  the 
practical  applications  of  them  to  funiaces  used  In  the 
Arte ;  and  for  his  improvements  in  the  manufiicture  of 
inm ;  and  generally  for  the  services  rendered  by  him  in 
conaeotion  with  economisation  of  fbel  in  its  various 
applications  to  Manu&ctures  and  the  Arts.^ 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  12tii  of 
Apiil,  the  names  of  such  men  of  high  distinctioii 
as  they  may  think  worthy  of  this  honour. 


XBEtOSAlTT  BHIFFnre  BILL. 
A  meeting  of  this  Conunittee  was  held  on 
Monday,  the  5th  instant.  Preeent  — J.  SooTT 
Etjbmell,  P.E.8.  (in  the  chair),  E.  Greaves,  Dr. 
Sandford,  Bev.  J.  Soarth,  Captain  B.  Sluu^, 
B.N.,  Bev.  E.  J.  SimpMi,  M.  J.  Eiley,  and 
Cbpt.  H.  Toynbee. 

nrDLur  asonoB. 

A  meeting  of  this  Section  was  held  on  B^riday 
last,  Hyde  Clabxe  in  the  ohair. 

fhs  Chairman  said— You  will  all  of  you  regret  the 
absence  of  Sir  George  Campbell,  for  whom  I  act  on  the 
present  occasion,  because  he  not  only  takes  a  praetioal 
mterestin  the  subject  that  is  to  be  brought  before  us, 
but  from  his  great  and  extensive  acquaintance  with  evwy- 
thing  connected  with  it  No  one  reffrets  his  absenoo 
more  than  I  do.  I  will  now  call  upon  Mr.  Elliot  to  raid 
his  paper. 

The  paper  read  was  :— 

MEASURES  AND  BUGKsFESTIONB  FOE  THE 
ADVANCEMENT  OF  THE  WET  AND  DBIT 
CULTIVATION  IN  INDIA. 

By  Bobert  E.  BlUot 

Before  beginning  my  lecture  this  evening  I  thiidc 
it  advisable  to  let  you  judge  of  the  opportunities  I 
have  had  of  forming  sound  conclusions  on  Indian 
agriculture,  and,  seemg  that  of  all  the  onrset  that 
afflict  modem  sooiety  much  roeaking  is  probabl|r 
the  most  objectionable,  I  shall  be  as  bri'^f  as  I  oan. 
I  went  to  India,  then,  nearly  twenty  years  ago, 
and  commenced  coffeeplantinginMysoreonmy own 
aooount,  and  since  then  the  cultivation  of  the  soil, 
and  how  best  to  maintain  its  fertility,has  occupied 
my  closest  attention.  During  four  years  of  the 
period  in  question  I  had  on  my  estates  an  ex- 
perienced border-farmer  of  imusual  intelliganoe, 
and  since  then  a  brother  of  the  gentleman  in  qnes- 
tion  has  been  carrying  on  the  cultivation  in  0(m- 
j unction  with  mvself.  Surrounding  my  plantations 
are  nimierous  villagee,  so  that  we  nave  had  native 
agriculture  under  constant  observation,  and  we  not 
only  hold  fields,  which  are  sub-let  to  native  far- 
mers, but  I  once  cultivated  some  of  these  fields 
direotly ;  and  besides  observing  what  was  nearest 
to  me  m  the  wet  dimate  of  Mysore,  I  have  eara- 
f  ully  observed  the  cultivation  in  the  dry  plains  of 
ihe  interior  of  the  province.    In  addition  to  this* 
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I  may  mention  that  I  have  been  inyestigating 
problems  in  agricultural  chemistry,  with  the  aid 
and  advice  of  the  late  Professor  Anderson,  of 
Glasgow  University,  and,  in  short,  have  brought 
everything  to  bear  on  the  cultivation  of  the  soil 
that  a  long  experience,  aided  by  the  best  advice  in 
Europe,  could  suggest.  And,  in  concluding  this 
account  of  my  opportunities,  I  have  to  add  that  my 
factor  in  Scotland,  who  is  now  a  farmer  on  a  large 
scale,  originally  farmed  at  the  Cape,  so  that  I 
have  had  the  advantage  of  direct  information — 
information  which  I  shall  make  use  of  in  the  course 
of  my  paper — as  regards  cultivation  in  a  climate 
approximating  to  that  of  India.  Finally,  it  may 
not  be  superfluous  to  add,  that  I  believe  I  have 
examined  every  available  book,  document,  or  re- 
port in  the  India-office  that  can  throw  any  light 
on  the  very  important  subject  that  is  to  occupy 
our  attention  tnis  evening.  Thus  much  for  my 
opportunities  of  observation.  Now  for  what  I 
have  to  say  as  regards  improving  and  advancing 
wet  and  dry  cultivation  in  India;  and,  first  of 
all,  as  to  the  wet  cultivation. 

We  have  all  heard  so  much  of  the  blessings  of 
irrigation,  that  I  feel  sure  you  will  be  pleased  to 
hear  that  my  remarks  on  this  head  are,  firstly,  to 
be  largely  devoted  to  considering  how  best  we  may 
remedy  the  imdoubted  curses  it  has  brought  wiih. 
it  in  the  northern  parts  of  India.  And,  after  having 
discussed  that  imx>ortant  brailch  of  my  subject,  I 
intend  proposing,  secondly,  a  measure  by  which 
small  irrigation  works  may  be  pushed  forward  in 
a  way  al&e  beneficial  to  the  people  and  to  the 
stdi>ility  of  our  rule  in  India. 

First  of  all,  then,  as  to  the  curses  of  irrigation ; 
and  here,  I  may  say,  that  if  anyone  wishes  fully  to 
understand  what  these  evils  are  from  every  point 
of  view,  he  cannot  do  better  than  refer  to  Colonel 
Corbett*s  work,  which  is  entitled  "The  Climate  and 
Besourcos  of  Upper  India,"  but  which  might  more 
accurately  be  described  as  a  work  concerning  the 
curses  of  irrigation  in  that  region  ;  for,  after 
enumerating  the  serious  evils  that  have  arisen  from 
irrigation  in  Northern  India,  he  exclaims,  "the 
blessings  of  irrigation  !  Are  tiiese  blessings  or  are 
they  curses  ?  '*  And  he  justly  says  that  the  evils 
he  enumerates  are  curses.  But  he  further  infers 
that  irrigation  is  necessarily  not  a  blessiug,  but  a 
curse.  I  admit  the  evils,  but  deny  the  legitimacy 
of  the  inference.  Now  let  us  examine  the  matter 
as  thoroughly  and  as  briefly  as  we  can,  beginning 
with  the  evils  to  the  soil,  the  climate,  and  the 
country,  which,  under  certain  circumstances,  are 
produced  by  irrigation,  continuing  with  remarks 
which  tend  to  show  that  the  remedies  proposed  by 
Government  are  the  wrong  ones,  terminating  with 
suggestions  for  obviating  all  these  evils,  so  that 
this  irrigation,  which  in  many  cases  is  an  un- 
doubted curse,  may  in  every  case  be  an  unmingled 
blessing  for  the  people  of  India. 

Let  us,  then,  accordingly  glance,  in  the  first 
place,  at  these  evils  to  the  soil  and  climate  whish 
are  caused  by  irrigation  under  certain  circum- 
stances ;  and  here  I  may  best,  perhaps,  aid  your 
comprehension  by  stating  the  conditions  of  sound 
irrigation  systems.  These  are,  first,  where  the  water 
flows  on  gradually  from  the  surface  of  one  rice 
terrace  to  that  of  another,  and  so  by  degrees  into  the 
'^y^  or  water-escapes  of  the  country;  and  where, 
when  no  longer  required,  it  can  be  readily  drained 


off.  Secondly,  where  irrigation  can  be  carried  out 
by  a  gradual  process  of  percolation,  and  applied 
in  quantities  about  equ^  to  heavy  showers  of 
rain — such  application  of  water  to  be  regulated 
in  accordance  with  the  absorptive  power  of  the 
soil,  and  with  reference  to  the  depth  to  which  it 
has  been  broken  up.  The  first  system  of  irrigation 
requires  little  explanation ;  but  it  may  be  as  well 
to  give  an  illustration  of  the  second,  as  I  shall 
show  further  on  that  the  proper  carrying  out  of 
this,  as  it  may  be  called,  dry  crop  irrigation,  is 
the  only  possible  solution  for  the  difficulties  con- 
nected with  irrigation  in  Northern  India.  This 
illustration  I  have  obtained  from  my  factor  in 
Scotland,  and  was  the  system  carried  out  by  him 
at  the  Cape.  I  give  it  in  his  own  words.  "  The 
land  I  had  to  do  with,"  he  says,  '*  is  on  the  banks 
of  small  streams,  having  a  gentle  slope  towards 
the  river.  The  water  is  brought  out  by  means  of 
dams  and  stored  in  ponds,  and  when  required  is 
led  by  open  couises  along  the  top  of  the  fields. 
What  we  call  the  riggs  in  Scotland  are  high  in  the 
middle,  and  ahout  ten  or  twelve  feet  wide.  Pre- 
paratory to  ploughing,  a  scratch  is  made  alon^ 
the  top  of  these  riggs  down  which  the  water  is 
turned,  and  a  man  stands  with  a  spade  ready  to 
dam  it  to  either  side  as  may  be  required  till  each 
rigg  is  properly  wetted.  No  water  is  wasted,  it  is 
all  absorbed  in  the  ground.  In  about  twenty-four 
hours  you  begin  to  plough,  and  by  that  time  the 
surface  is  almost  dry.  The  seed  is  sown  imme- 
diately behind  the  plough  and  harrowed  in.  The 
land  gets,  subsequently,  another  damping  as  soon 
as  the  plant  begins  to  separate  from  the  seed, 
and  if  this  is  done  a  good  crop  is  insured.  It  is  s 
curious  fact,**  my  informant  adds,  *'  that  even  iii 
wet  seasons  when  there  is  no  apparent  necessity 
to  irrigate  it  generally  pays  to  do  so.  And, 
indeed,"  he  continues,  **  I  have  heard  many  say 
they  never  saw  a  good  crop  with  rain  alone,  no 
matter  how  wet  the  season  may  be,  on  lands  that 
can  be  irrigated."  And  it  may  not  be  uninterest- 
ing to  add  that  the  gentleman  in  question  also 
says  that  he  has  "  a  strong  opinion  that  irrigatioo 
would  pay  well  in  this  country  on  well-drained 
land,  or  on  land  with  a  porous  suhsoil,  if  water 
could  be  conducted  on  to  the  land  at  a  moderate 
expense." 

Having  thus  seen  what  healthy  irrigation  is, 
and  how  valuable  it  seems  to  bo  even  when  the 
crops  do  receive  a  good  supply  of  rain,  we  will 
now  turn  to  the  evils  of  irrigation  in  Northern 
India.  These  are  of  two  kinds,  firstly,  what  we 
may  call  mechanical ;  and,  secondly,  what  we  may 
call,  for  the  sake  of  distinction,  chemical  evils,  ii 
to  the  former  they  are  described  at  great  length, 
and  with  many  interesting  particulars,  in  Colond 
Corbett's  book,  and  a  very  few  words  will  suffice 
to  explain  of  what  they  consist.  What  occurs, 
then,  under  our  canal  system  in  Northern  India 
is,  as  described  by  Colonel  Corbett,  shortly  this. 
A  field  of  wheat,  for  instance,  is  sown,  and  whoi 
the  blades  are  a  few  inches  long  the  land  is  ini- 
gated,  and  the  surface  soil  turned  into  a  mass  of 
mud,  and  in  a  few  days  the  water  dries  up,  and 
the  result  is,  a  smooth,  glazed  surface,  which  ^ts 
up  into  yawning  cracks.  There  is  then  another 
watering,  when  these  cracks  are  at  ouoe  filled  op 
with  sou  in  a  state  of  semi-solution,  and  the  land 
is  thus  completely  plugged,  and  the  result  is  that 


V  jm,  have  a  doa*?,  Iiaidened  s^lAI,  with 

*  fipjull  Mwer  of  absorbing  aad  tudiating 
in  otiflr  words,  you  bave  converted  the 
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Thus  much  for  the  mechanical  evils  of 

1  in  our  canal  Bystem  of  Northern  India — 

fhith,  t^y  anyone  at  all  experienced  in  the 

\  of  land^  are  too  evident  to  require  further 

iod,   in    Colonel    Corbctt^s    interesting 

une,  we  find  evidence  of  what  we  might 

KyinffTi  namely,  that  though  such  a  system 
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p  years,  it  ultimately  reduces  the  produe- 
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^iry  cultivation, 

thus  discussed  the  mechanical^  I  will 
.  to  the  chemical  ovUs  which  have  ariflen 
I  in  Korthpm  India.  These,  though 
f  cttfiu  us,  are  easily  understood.  It  apf>earg , 
»thfli  thrf^ugh  considerable  tracts  of  Northern 
Uiow  l^rge  thtire  is  no  information)  soda  salts 
^mlnluite  of  soda)  exist  in  «m&U  qtianti- 
_Jbt  tnroQgh  the  soO.  while,  when  you  get 
I  to  th.'  spring  level,  they  exist  in  such  quan- 
I  tijat  the  water  is  distinotly  braclmh,  N  ow,  if 
llraiipite  land  of  thia  «oit,  and  provide  no 

•  diiwmels,  tb©  apring  level  rhm  considor- 
^■ntl  these  saltariae,  of  oourse^  with  it.  If, 
I IW  irrigate  profusely,  the  water  at  the  sur- 

only  dry  up  by  evaporation,  and.  as  it 

IS,  water  i^  drawn  up  from  below  by  capil- 

l^ittnLiionH,  and  brings  with  it  an  eiEces;;  of 

\  i&d  IIS  the  water  fliea  off  by  evaporation  the 

IKK  left  behind  ;  in  short,  by  irrigation  under 

ICpciunst&uoes,  you  have  introduced  a  system 

"'kh  the   salts   are   Uteially  drawn   to  the 

,  and  fiocnmulated  there  in  such  quantities 

» »oil  is  poisoned,  and  ultimately  rendered 

J  ind  if  you  add  to  this  that  the  whole 

|i  mainly   I  conclude  from  being  water- 

|ffaeooaies  extremely   unhealthy,  yon  will 

llilr  idea  of  what  harm  may  be  done  by 

"ed  irrigation*      To  whitt  extent 

f\  \Y  extended  I  am  unable  to  say, 

'i-^    latR  ri»  lSa8  I  find  a  Govomment  re- 

r»f^  Xcm  than   flfty-nine   villages  marked 

""'''"  Hut  few  exceptioiia»  as  sieverely  injured 

And  in  order  to  show  bow  careful 

ixj  in  making  experiments  l>ef ore  eom~ 

^  Ives  to  large  irrij^ation  schemes,  or  at 

fully  regulatiug  the  method  of  irriga* 

t  owy  ijnote  the  following  account  of  the  con- 

f  the  injured  tracta,  as  described  in  the  yoar 

!—**  Hie  people  of  the  injured  tracts/' 

**hava  borrowed  money  at  ex- 

'iatttiect;    diey  have  become  the  mere 

id  lQm» money-lender  residing  in  their 

tey  have  aold  the  trees  on  their  estates ; 

I  iold  tlwir  daughters,  they  have  sold 

«&d  braaa  utensilfli  and  as 


many  of  their  cattle  as  it  was  possible  to  spare,  and 
no  conceivable  souroe  of  means  is  any  longer 
available.  Affection  of  the  ipleen,  engendered  by 
the  tainted  water  and  malarious  exhalations  of  the 
soil,  is  very  prevalent,  and  wbilat  it  produces  in  its 
victims  a  rcatleasness  and  lassitude  in  the  ordinary 
occupations  of  life,  it  deprives  them  in  many  in- 
stancea  of  the  hope  of  a  family,  which,  as  is  well 
known,  is  on  rebgious  grounds  one  of  the  most 
trying  afflictions  a  Hindoo  baa  to  bear.  The  un- 
fmitfulness  of  the  women  is  a  subject  of  common 
remark,  and  the  consequent  difficulty  of  inducing 
thf^ae  Jat  families  to  give  their  daughters  to  the 
men  of  Paneeput,  and  the  onvirona  of  the  canal 
generally,  is  very  great,  ,  -  .  .  ^e  spectacle, 
too,  of  sick  womtm  and  deceased  ehidjen  crowding 
amongst  the  ruins  of  their  houses  (for  in  many 
cases  the  rafters  of  them  have  been  sold),  of  hag- 
gard cultivators  wading  in  the  swamps^  or  watch- 
ing their  sicHy  crops,  or  attempting  to  pasture 
their  bony  cattle  on  the  unwholesome  grass,*'  com- 
pletes the  melancholy  tale.  And  to  this  I  may  add, 
that  a  north- western  Proviuee  officiid  of  long  stand- 
ing told  mo  that  the  people  had  simply  said  to 
Mm,  '*  You  are  killing  us  with  your  irrigation," 
And  even  in  Southern  India,  where  fortunately 
we  have  none  of  the  evils  of  irrigation,  it  may  not 
be  superfluous  to  mention,  in  order  to  show  the 
necessity  for  cautious  experiment,  that  in  the 
Trichinopoly  district,  the  water  supplied  from  a 
channel  cut  from  an  aftitient  of  the  Cauvery  was 
found  to  bo  so  injurious  (but  upon  what  actjount 
I  have  been  unable  to  ascertain)  that  the  Eyots 
would  not  allow  it  to  flow  upon  their  land,  and 
the  work  had  therefore  to  be  abandoned.  And  it 
may  also  be  worth  w!iile  to  mention  here  that  I 
find  it  is  started  in  the  "  Bellary  Manual/*  that  the 
cotton  growers  consider  irrigation  to  be  injurious 
in  the  heavy,  black  soils,  though  for  what  reason 
is  not  stated. 

Having  thus  aeen  what  the  mechanical  and 
cbemicsd  erils  of  irrigation  are  under  certain  con- 
ditions, let  us  now  consider  what  is  being,  and 
what  should  be  done^  to  remedy  the  evils  enume- 
rated. And  her©  I  need  not  take  up  your  time  at 
much  length  as  regards  the  remedies  for  the  me- 
chanical evils  alluded  to,  for  we  have  already  seen, 
by  reference  to  the  Cape,  what  is  the  only  true 
system  of  irrigating  crops  which  require  only  partial 
watering;  and  if  from  any  cause  whatt^vor  you 
cannot  apply  the  water  in  the  way  pointed  out, 
then  I  have  no  hesitation  in  saying  that  yon  had 
far  better  not  irrigate  at  alL 

Now  let  us  turn  to  the  chemical  evils  arising 
from  that  saline  efflorescence  which  arises  from  the 
aocuuiultttion  of  salts  on  or  close  to  the  surfaco. 
The  Government  is  fully  aware  of  these  evils,  and 
proposeti  to  remedy  them  by  drainage — in  other 
words,  it  proposes  watering  the  land  and  letting 
the  water  percolate  downwards,  and  so  through 
the  soils  into  drains — in  a  way  which  will,  in  effect, 
act  similarly  to  the  agricultural  drains  in  thia 
country  ;  and  the  Government  hopes  in  this  way  to 
euro  lands  that  have  been  injujid  by  salts,  and 
prevent  any  evil  of  the  kind  occurring  in  future,  as 
the  water  will  take  tbem  up  in  solution,  and  wash 
them  down  to  a  depth  in  the  soil  out  of  the  reach 
of  plant  roots,  or  into  the  drains,  and  so  out  of  tbo 
country.  Now,  there  is  no  doubt  this  plan  will  be 
effectual  m  regards  the  salts  ( though  itisnotexpeoted 
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that  the  evilfl  will  be  ofitirely  removed),  but  a.  vety 
iimple  ejcperiment  will  sbow  that  it  imwt  be  ulti- 
mately dia«5trotiS|  becibitse  the  water  will  take  up 
the  valuable  fertiliBiiig  constituei^ta  of  the  soil  as 
well,  and  so  wa^h  them,  down  either  to  a  great 
depth  in  the  a  oil  or  into  the  drains,  and  so  right  out 
of  the  country,  just  as  so  miieh  valuable  manure, 
ospcciftUy  ammonia,  is  washed  out  of  our  well- 
drained  landa  iu  Scotland,  And  if  Lord  Salisbury 
wishes  to  form  a  iound  opinion  on  this  itibjcsct^  ho 
amgbt  easily  do  it  in  that  oeotml  glass- oovered 
square  of  the  India- office  which  is  devoted  to 
Indian  antiquities*  He  might  form  a  deep  cistern » 
with  smaU  holes  at  the  bottom,  and  to  the  depth 
of  the  drains  by  which  it  is  proposed  to  get  the 
water  out  of  the  afflicted  diatriets.  He  might  thou 
maniifactui%  a  sample  of  soil  exactly  similar  to  that 
of  the  di«triets  in  question,  ^ow  rice  on  it,  and 
obfleFve  the  gradual  deterioration  of  the  fioil  near 
the  marfacf**  But  I  need  not  detain  you  further  on 
this  jxiiint*  as  it  is  so  evident  that  tlie  remedy  of 
drainage,  tbough  it  will  certainly  remove  one  cause 
of  bairenness  from  the  soil,  will  certainlf  induce 
snother,  and  a  greator,  because  »  more  irremodiablo 
evil. 

And  now  let  me  give  you  the  evident  conclusions 
that  we  must  come  to.  These  are^  first,  that  soils 
wlucl),iinder  irrigation,  produce  a  poisonous  amount 
0f  saline  ^oresoenee,  are  not  fit  soils  for  irriga- 
tion^ as  it  is  usually  carried  out  in  India ;  and 
secondly »  that  sucli  soils  can  only  bo  profitably 
watered  by  a  system  of  wetting  or  damping,  suoli 
as  that  described  as  beinc^  carried  out  by  farmers 
in  the  Cape.  And,  further,  I  may  add.  thirdly 
(though  I  should  not  like  to  affirm  it  positiTaly 
witliout  actual  experiment)  that  I  am  strongly  of 
opinion  that,  whether  liable  to  a  saline  efflore&oonoe 
or  not,  all  deep  porous  soils  overlying  a  country 
with  low  fpring  level  are  unaui table  for  any  other 
than  what  I  may  call  the  danipinp;'  system  of  irri- 
gation. For  does  it  not  Bcem  evident  that  if  you 
flood  your  land,  and  pass  the  water  downwards 
through  the  soil  into  deep  drftius  you  will  be 
washing  out  of  the  aoU  ite  most  valuable  con- 
stituents y  And  does  it  not  seem  equally  evident 
that,  if  yon  do  not  drains  you  will  water-log  the 
oountry? 

And  here,  before  closing  this  branch  of  my 
subject,  I  have  a  measure  to  auggoat  which,  I 
feel  sure^  wot^ld  be  of  great  value  in  aceelerating 
the  march  of  irrigation.  This  measure  is  that 
whenever  an  individual  (aeting  of  course  with 
the  sanction  and  approval  of  the  revenue  officers), 
by  the  construction  of  an  irrigation  work,  tttms  dry 
into  wet  land,  he  should  be  given  a  fee  simple 
tenure,  or  a  permanent  settlement  of  the  land,  and 
at  the  rate  ho  formerly  paid  for  his  land,  which  I 
need  hard]  y  say  is  a  rate  much  less  th  an  the  rate  levied 
for  land  under  irrigation.  Now,  independently  of  the 
immense  impetus  such  4  measure  would  give  to 
the  iwivanoement  of  the  national  welfare,  and  the 
Bftfety  of  3if«.  I  may  mention  the  following  very 
important  consideration.  It  is  often  regretted 
that  natives  wOl  not  invest  much  in  our  funds, 
and  hardly  at  all  in  our  railways,  as  it  is  evident 
that  if  they  did  so  we  should  have  a  seourity  for 
our  rule  in  India,  that  we  could  never  otherwise 
poflaess,  ^  But  if  they  can  be  got  to  inveet  their 
sa^ingB  in  the  Queen's  land,  it  will  be  almost  the 
for  UB  as  if  it  was  inve8t<*d  in  the  Indian 


fund^,   A5,    if    our    power  was  fuh?irted,  it  J 
obvious  that  mo  security  would  «ii«t  forti 
fulfilment  of  the  agreermcnt  on  thi  faith  d  i 
the   people  had  invested  their  tavmgs, 
thi  I  measure  would  at  gdjsb  add  to  thr  i 
prosperity,    and    the    stability  of    odt 
India;    and,   by  strengthening  our  hold 
people,  I  need  hardly  add  that  ww  eotiiii* 
aftbrd   to  govern   mora  cheaply  than  wt  i 
present  able  to  do. 

Having  thus  seen  what  can  be  done  I 
removing  irrigation  evils,  and  suggested  •■ 
for  the  advancement  of  irrigation  in  f— ' 
us  now  turn  our  attention  to  tbst  dry 
which  must  ever  form  the  baokbonc  of  li 
culture.    And  her©  I  feel  sure  you  will  i 
the  very  great  difficulty  there  is  in  tlenling  | 
torily  with  such  a  vast  subject  within  tf**' 
my  command,  and  what  increases  my  < 
the   want   of    information.     And  to  fifl 
practical  illustration  of  this  1  may  mtm^ 
when  preparing  this  paper,  I  thoughl^ 
look  up  the  inform  atiou  at  tbo  Indian  ' 
accordingly  asked,  in  the  fif«t  iustaiioe,  i 
mation  as  to  tho  areas  of  India  liable  ' 
efflorescence.    There  was,  howiever,  no  mi& 
whatever    to  be  found  on   this  poinu 
asked   for    agricultural    informatioiu     ' 
gazetteers,   and  memoirs,   were  thon 
Two  of    the  first  were  produoed  for 
and    given    to    me,    one   of    the    Kii 
the    other  of    the  Madura  district, 
volumes  ;   the    first   had  m   very    good  | 
of   the  agriculture  of   the   district,  ba^ 
I    found    some    particulara    on    the 
other  QoTemmcnt  records,  the  seooud  i 
word  about  it.    About  half  a  <mrt-load  < 
volumes    were    then    pnoducsed,    1 
exception    of    the    Nellore    nmnu 
eilier    no    infortnation    at   all,  oi 
accounts  as  to  be  of  little  or  no 
ever,  if    I  am  unable,  from   the 
mation,  to  give  yon  M  good  &  pmptTi 
I   trust   to    be    able,    through    tho  n 
this  Society,  which  has  already  doiiftAl 
of  good,  to  call  attention  to  the  no" — ^ 
tatning  minute  information  as  to  im 
stock-ieeding  from  all  part«  of  India, 
not  only  ndcesaary  that  wo  should  1 
order  i£st  we  m^y  see  what  can  be  d 
aiding  the  natives  to  impmve  thdr  i 
those  parts  of  India  which    are  Ia 
state,  but  because  it  i«  highly  prob 
may  learn  from  the  nativea   faota 
which  may  be  of  the  greatest  sorviaftt' 
lian    colonies.     And,   cfnriou*ly 
Nellore  manual  there  is  an 
bined  system  of  timber-growing  i 
which  I  cannot  help  giving  yon, 
trate  my  argument,  and  partly  huta 
is  well  worthy  of    the  Attention  ol 
hot  cli  mates.     This  ocmmtU  in  » 
Nellore  district,  of  planting  ft  oefl 
of  tho  iMids  bordering  on  str«ami,  or  1 
with  wstercouFSes,   two    varieties  of  ' 
(Aeaciii  Arahit^fi  und  A,  Liuc^kkm), ! 
the  grass  in  hot  weather,  asid  timif  P 
as  food  lor  oattle   and  sbeep»    Hie  ' 
valuable^  and  when  nbout  ten  yi«r»  M 1 
down  for  timbtr,  after  whi<jh  tbe  J  -''— * 


'  b«GMi«e  I 
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ii!  .ti-rOi.>r  ?«otlon  is  laid  dorm  under  this 
1  of  fodder  and  timlier* 
Mj  onljr  fact  of  interest 
^BMnuiii  ill  quttjitioa,    for  the  natives  land 
t  the  ai«  of  the  nitrate  of  potaa1i»  &  most 
\  mftnnret  which  they  u&ed  by  the  appUoa^ 
*  oma  earth  to  the  tobae«3o  plantSi  either 
I  form*  or  diaaolved  in  the  water  applied 
^plAHti.    So  here  we  have  two  facta  of  con- 
life  interest,  and  one  of  them  of  considerable 
,  from  a  eingle   district,   and,  as  it  appeora 
1^^  only  one  that  has  been  minutely  cx- 
'^  I  think  it  i»  quite  probable  that  we  have 
I  immwiBe  dejd  t^^i  leani  us  to  native  syatema 
But  indopendently  of  theconside* 
given,  I  need  hardly  say  how  im- 
I  it  h  that  wo  should  thoroughly  master 
'  i  of  the  agricultural  diffieultieB  and  cir- 
I  of  India,  because  it  ia  in  conaequenoe 
ance  that  a  great  deal  of  public  money 
iquaiid*>red   in   model  fanui,  cumbrous 
igiieuJtural  impiementn  and  machinery, 
I  p^lubJtions  which  have  been  at  once  a  lo«8 
jl(iqjg:-5tock.     And  hercj  aa  I  do  not  hke 
Bf  gBBflral  9latement«  with  cut  at  least  quotings 
lof  my  evidence,  I  may  mention  that  a  Madras 
'  |ki  order  to  »how  me  what  a  great  deal  of 
been  done  by  the  model  farm  of  that 
at  me  all  the  papers  and  accounts  of  the 
t  for  nevieral  yearg.     Wellj  I  found  that  in 
f ,  commencing  from  1865,  an  average  of 
1,450  a-year  had  been  spent,  and  if  they 
t  at  tiie  same  rate  since,  they  must  have 
^  tpint  a  total  of  from  £14,000  to  £15,000 
^ow^  I  *honld  have  considered  my- 
Uy  pdd  if  I  had  told  the  Government  aU 
*  tHwn  learnt,  and  got  a  fee  of  £o00h  or 
In  short*  they  had  dmcsovered  nothing 
I  value  that  was  worthy  of  the  name 
f,  or  tliat  any  intelligent  planter  could 
1  at  very  short  notice  ;  and  it  is 
ay  that  the  facts  which  are  held  up  as 
i  are,  firstly,  that  green  crops  for  fodder 
own  in  the  hot  weather  months  ;  aod 
R  that  it  was  thought  to  have  been  proved 
b«ttcr  to  steep  rather  than  to  boil 

r^helore  advancing  to  a  method ii;alcon- 

1  of  this  branch  of  my  subject,  I  must  not 

rnoder  even  the  temporary  impression 

l^rene  to  experimeTital  farms,  fnr  I 

cb  to  say  in  favour  of  a  large  exit n- 

T  certain  oonditions.     And  I  wish 

.jt  my  main  object  in  making 

u  to    show  how  necessary   it    is 

very  big  farm,  those  who  are 

_  *  of  it  should  be  taught  at  least  those 

i  of  agriculture  which,  in  conjunction  with 

,  will  enable  thf^m  to  form  some 

I  u  to  the  best  and  most  economical 

dng  Eaartem  farming, 

rimmtod  on  thoiniportance  of  teacb- 

Indian  revenue  officers  something 

Cr,  I  will  now  proceed  to  consider  what 

'  WHY  of  improving  Indian  agriculture 

".  dLry  cultivation  in  particular.    And 

L  in  every  other  nubject,  it  is  very  im- 

-  we  ihcmld  find  out  and  firmly  fix  our 

on  the  leading  point  of  the  situation — 

i^mi,  as  it  wer^,  9i  the  Indian  agricul- 


tnral  ¥raU — for  it  is  hardly  necessary  to  say  that  if 
we  scatter  o  ir  thoughts  over  the  whole  field  of 
aoTicultarp/w^t  shall  simply  leave  oiF  with  the  idea 
that  sometbing  requires  to  be  done  as  regards  a 
great  many  important  points ;  and  the  very 
contemplation  of  such  masses  of  considera- 
tions will  be  quite  ^ufflcient  to  induce  such 
a  feeling  of  the  difficulties  of  the  situation 
as  will  be  utterly  destruotive  of  anything  approaoh- 
ing  to  effective  action*  And,  fortunately  for  you 
and  for  me,  we  have  not  very  far  to  go  to  find  this 
point,  whieh  I  am  happy  to  say  baa  already  been 
recognised  by  a  very  able  Government  officer  (Mr* 
Clements  Markham),  who  tells  us,  in  the  loat  annual 
report  of  Indian  progress,  that  *'the  weak  point  of 
native  a«^culture  is  the  want  of  manure;''  and  if 
you  add  to  this  the  some  what  laconio  remark  in  the 
Berar  report  for  1870,  where  Mr,  Lyall,  speaking  of 
the  native  agriculturist,  says,  *^  He  manures  very 
little,  but  as  much  m  he  can,"  you  have  clearly  before 
you  the  grand  point  of  the  situation.  Now  if  we 
can  surmount  that  point  the  rest  will  be  easy,  and 
Indian  agriculture  will  be  placed  on  a  firm  and 
enduring  basis;  and  if  we  cannot  surmount  it, 
then  I  have  no  hesitation  in  saying  that  all  our 
efforts  as  regards  Indian  agriculture  must  either 
fall  entirely  to  the  ground,  or  produce  effects  so 
trifling  as  hardly  to  be  worth  having.  Let  us  then 
cotisider  this  matter  very  carefully  and  methodi- 
cally, and  for  greater  diatinctnesa  it  may  be  as  well 
to  adopt  the  following  order^ 

1,  First  of  all,  then,  I  purpose  showing  that 
there  is  every  reason  to  believe  ih.i%t  the  Indian 
fanner  doea^  with  but  few  exceptions,  manure  as 
well  and  as  much  as  he  can. 

2,  I  will  show  that  all  that  he  can  do  muat  fall 
far  short  of  the  requirements  of  the  soil,  and  how 
it  comes  to  pass  that  he  is  unable  to  do  more, 

3,  I  will  show  how,  as  more  and  more  land  is 
brought  under  the  plough,  the  proportion  of  man- 
ure to  the  cultivated  area  becomes  leas,  and  how» 
owing  to  the  vicious  land  system  prevailing  in 
Southern  India,  this  evil  is  rapidly  increasing. 

4,  I  purpose  showing  what  we  can  do  by  way  of 
ameliorating  the  eiisting  condition  of  things,  or 
at  least  of  preventing  them  going  from  bad  to 
worse. 

As  to  the  first  point,  I  need  not  detain  you  long, 
as  from  aU  I  have  he^i  able  to  hear,  nead,  and  ot- 
sorve,  I  am  quite  aatiflfied  that,  with  lew  exoep- 
tion3,  the  Indian  farmer  does  manure  as  much  aa 
hn  can*  1  ahall,  therefore,  do  liltle  more  than 
blowup  an  absurd  delusion,  the  constant  repeti- 
tion of  which  must  have  cost  the  Government  a 
considerable  sum  for  paper  and  printing  ink.  This 
delusion  consists  in  the  belief  that  Indian  agricul- 
ture suffers  largely  from  the  fact  of  cattle  dung 
being  uaod  for  fuel,  and  I  hope  you  will  attend 
carefully  to  what  I  have  to  say  on  thia  point,  be- 
cause you  will  then  bo  able  to  see  at  a  glance 
how  very  poor  must  be  the  manuriol  resources 
of  India*  What,  then,  is  the  value  of  the  dung 
of  grass-fed  cattle?  Well  in  England  every 
1,000  lbs.  of  the  dung  of  grass-fed  cattle  containa 
only  U  lbs,  of  valuable  manurial  matter,  4  lbs.  of 
nitrogen.  3  lbs.  of  phosphoric  acid,  and  4  lbs*  of 
hme.  Now,  assuming  that  the  dung  of  the  grey- 
hound cattle  of  India  is  as  valuable^  the  loss  of 
manmial  matter  in  burning  it  is  easily  calculated, 
and  comes  to  the  almost  infinitesimal  quantity  of 


4  Iba*  per  1,000  Iba.  But  this  trifling  loss  is 
eaailj  made  up,  and  I  am  oonyinced  far  more  than 
iBBde  up,  from  the  Tery  fact  of  cattle  duug^  bemg 
ined  &e  jfuei,  for,  m  conaeqpence,  every  morsel  of 
dmg  that  falls  OIL  roads  and  lasms,  and  the  hairen 
pUan,  13  catt'ftilly  gathered,  and  as  the  ashes  of 
the  ftiel  aro  always  returned  to  the  soil,  yon  ean 
eaeily  undctstand  how  there  may  be  not  a  loss, 
but  a  poaitive  economy,  brought  about  by  the 
very  ciFcitmitaaces  whidi,  by  most  people,  seem 
to  be  the  moet  unfortunate  fact  conneofced  idth 
TmS^jt  a^rkmlturo.  And  I  may  add  that  the  late 
Stgi&mem  Antesott,  of  Glasgow,  whom  I  speeiEUy 
0mmi^bed  en  tiM  subjeet,  said  that  he  could  eamly 
imderatand  how  this  imght  be  m ;  I  may  add  also 
that  another  well-known  chemist,  Mr.  Dnpr^S, 
was  of  opinion  that,  in  any  caae,  there  would  be 
but  the  most  triiling  loss,  as  long  as  the  ashes  of 
the  burnt  dung:  were  applied  to  the  soil^ 

I  have  said  that  I  would  not  detain  you  long  on 
the  first  point  I  liaTT?  selecte<l  for  conaidera- 
tioDt  hut  it  may  be  as  well,  and  perhaps  not  un- 
interesting, if  I  give  you  a  liat  of  some  of  the 
fertilising  matters  used  by  the  native  farmer, 
when  he  can  obtain  them,  which  ^  I  am  sorty  to 
say  J  is  raroly  the  case*  Leaves,  then,  when 
available,  are  used  to  add  to  the  manure  heaps ; 
nitrous  earth  ifi  also  used  in  some  parts  of  India ; 
fiflh  aj«  applied  to  land  on  the  eoa«t ;  town  sweep- 
mgs  are  carefully  uaed,  and  bo  also  the  refuse  of 
oil  miUs  and  indig-o  vats.  Crops  to  be  ploughed 
in  green  are  in  some  instances  grown  ;  salt  e^arth 
is  applied  to  cocoa-nut  trees  in  Mysore ;  where 
docks  of  sheep  are  to  be  met  with  the  owners  re- 
ceive regular  payment  for  every  night  they  are 
folded  on  a  farmer's  field :  while  in  the  Madura 
oollectorate  I  find  tbut'c-ven  bats'  dung  is  collected 
from  old  and  ruined  buildingfl,  and  in  some  parts 
of  the  cmtiitry»  where  the  moana  of  enclosing  them 
c^dstf  cattle  are  also  folded  on  the  Itind*  In  short, 
I  am  quite  satisfied,  as  I  said  befei^,  that,  with 
few  eitception5*  the  native  farmer  thoroughly 
understands  his  business,  as  regards  fertilising 
the  floO,  and  that  if  he  does  manure  very  little, 
ho  at  least  manures  as  much  ai?  he  can.  To  this 
there  is  only  one  exception  of  any  importance 
{I  allude  to  night-soil),  and  it  is  an  eaieeption 
that,  oonsidOTing  the  difficulty  wo  have  in  over- 
ooming  our  own  repugn aace  to  it,  is  not  very 
surprising* 

Now,  let  us  pass  on  to  my  second  point,  snd 
observe  how  all  that  the  native  farmer  can  do 
must  fall  short  of  the  requirements  of  the  soO,  and 
how  it  hapx>ens  tlmt,  rs  things  stand  at  preaent^ 
he  can  do  no  more.  And  hfire,  perhaps »  I  may 
best  aid  the  comprehension  of  an  English 
audience  by  remarking  on  the  agritrultural  condi- 
tions that  have  fallc^n  within  my  own  observation 
in  the  provirice  of  Mysore.  Throughout  its 
western  border,  then,  the coimtry  is  well  wooded,  and 
the  villagers  have,  therefore,  important  manurial 
resources  at  oontmand.  For,  in  the  wet  weather, 
the  oattle  have  sufficient  pasture,  and  in  the  dry 
reason  they  browse  on  the  partially  RTvampy  spots 
mt  the  bottowts  of  the  ravines,  and  along  the 
margins  and  divisions  of  the  rice  fields,  and  also, 
to  no  small  extent,  on  the  foliage  of  the  lesaer 
jungle  trees ;  imd|  in  consequence  of  this,  their 
dung  is  not  only  much  larger  in  quantity,  but  also 
btitter  in  quality  than   that  of  the  half -starved 


add. 


cattle  of  the  plains.    Then  a  greatw  niosW  i 
readily  be  kept,    and  the  farmeit  at* 
besides  to  ooUect  from  the  jungle  l«tga^ 
of  leaves,  which  are  brofcen  iiSmn  for  m 
the  cattle.    Firewood  m  also  abundiint,  »d  1 
ashea  of  many  kinds  of  wood  are  of  grmt  i 
It  also  fortunately  happens  that,  from  the**' 
being  too  wet  for  the  growth  of  the  dry  i 
the  plains,   the    wgriculturml  area  is 
limited;  iind  aa  the  m&nuzial  souroos  we  i 
crops,  though  limited  in  extent^  are  F 
regular,  and  ths  land  at  the  some  tima  I 
good  conditioUi      But  leave  this  froutiCTi 
and  travel  thirty  miles  into  the  plains 
interior  of  the  province,  and  yon  will  :" 
diiferent  the  conditions  aj:o.     For  the  c« 
for  the  most  part,  destitute  of  wood,  and  i 
having  to  be  brought  feom  gFe&%  distant 
flcarce  and  dear  that  dnad  cattle  dung  is  tb 
fuel ;  the  grass  is  short  and  scant j ;  the  i 
the  various  crops  is  entirely  consumed  1 
which,  with  the  exception  of  the  tino' 
draft  breeda,  are  necessarily  lean  ;  the  j 
cattle,  too,  to  thfs  cultivated  ttres  is  i 
the  food  is  extremely  deficient,  the  3 
only  poor    in   quality,   but    smtM 
Whence,  then,  a&ki  the  practioal 
to  be  Bupplied  the  pho^thorio  « 
potash   which  he  aasa  oftrriM  off,  P^^i 
eaten  by  the  farmer,  partly  to  be  exportidj 
his  land-tax*  and  whence  that  vej^taWer 
which  is  m  neoetiiuryT  not  only  for 
but  for  the  efteet  it  has  in  maint^: 
and  absorptive  powers  of  the  soil  1'  lie  cxii 
scanty  manure  heaps,  which,  with  the«ai( 
those  rare  instances  where  sheep  can  h$  1 
fold  on  the  land,  form  the  mam 
country,   and  finds   that  they  consist  i 
tirely  of  the  dung  of  lean  cattle,  and  of  ' 
of  that  which  has  been  used  as  fuel;  • 
the    value  of   the    dung    of    lean    cattlsi; 
have  already  seen.     How,  tht?n,  is  the  ( 
mttintained  even  in  a  fair  state  of  fertility  | 
answer  simply   is,    that  under   exifftnif 
stances  the  soil  never  can  be   kept  in  j 
state  than  what  we  should  describe  M  ai 
and  exbauated  condition.     It  is,  as  ws  I 
robbed  of   its  vegetable  matter  bec«tts»j 
wanted  to  feed  cattle,  and,  from  th**  atl^ 
trnes,  there  is  no  means  of  procuring  lenf  I 
It  is  deprived  of  its  phosphate  of  " 
very  partially  replaced,  and  of  its  i 
can  hardly  b«  said  to  be  replAced  al  s 
what  is  true  of  the  interior  of  MyiO»  lit  1 
exceptions,  true  of  all  India  as  fsr  at  «l 
mation  goes,  and  you  will  find  ready  tn^ 
it  whcreever  you  turn.     Let  me  quotl^  "" 
ill  nst  rati  on,    that  from  Modmra, 
district  oflicerj  in  writing  of  the  \ 
*'I  have  not  known  a  caee  in  whia 
the  greatest  care,  a  Eyot  would  bnve  ' 
secure,  by  collecfing  the  dung  "' 
sweeping,  £c.,  of  his  bouse,  a  qvi  • 
sufficient  for  his  field :  nor  can  any  tt  ^ 
'  at  any  reasonable  price,  since  every onj  ^ 
to  collect  as  much  manure  aa  h«  can.'* 
nool  I  find  it  simply  stated  that*  "  hi  diyi 
tion  manure  is  never  used,  as  it  is  aO 
the  irrigated  lands."     And  if  you  ffO 
to  the  Punjanb,  you  will  find  equal  < 
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boljf  ttgricoltur&l  condition  of  India* 

it   stated    tliat   ''no  Tillage   there 

smmun)    ior    more    than    its    best 

m  fiymy   itiitunceg  iim  oultiTator 

^Jft  MaM^«iic«  of  tbe  BCftroeDess  of  pas- 

a  iuU  oommaud  of  hit  pciltiy  inanurial 

Mid  whereon   in  parti  of  tbe   country 

aro   brought    homo    errery    night  to 

I  hiud  that  in  a  great  part  of   the 

iMi^Lntit  the  bulk  of  the  c&ttle  have  to  be 

I'Off  to  distant   pastures  in  September  and 

id  do  not  i^tiim  till  the  end  of  January, 

,  Mmuiry.     ijut  thjQ  moEt  aatoniabing 

I  lbs  vimt  of  manure  is  to  be  met  with 

eitvt  X  find  that,  even  with  Buoh  an 

fifop  M  jute,  no  man  are  in  luany  in* 

ledp  while  in  one  district  [and  thia  is 

libifl  again  dkeut  your  attention  to  when 

^lo  conflidt^r   whet  bar  some   ch&ck   should 

at  on  tbt^  giowth  of  cxhaustiiig  crope)  it 

t  J 1  n  lire  is  (7onaider<jd  necessary,  as 

i^^rown  on  newly  reelainied  lands* 

\Ar  I  haye  hitherto  said,  I  think  you 

*  Tpry  <  JijAriy  of  what  thi  grand  difELCulty 

IftdiaiL    agnculturfd    situation    eonaists. 

'  «i(ictit  times  it  probably  did   not  exist 

m  only  in    a  very  limited  dt^greet  for  if 

the   population  to   havo    been   much 

'  ivrn  iiltural  would  ha?e  home  but  a 

to  the  grazing  area,  as  it  does 

Itr  of  Mysore  now^  the  number 

'  ted  area  must  consequently 

'  r  condition  bettert  the  qiian- 

i  quiiiit  y  tti  their  luauure  considerable,  and 

jiiiuiniiuiial  rescjurcesof  the  country  ample* 

it  pH>puUtion  increiisod,  and  lield  was  added 

H»v  iMty  cultivators,  who  oould  afford  to 

tixtirv   than   raise   food    for   themselyeSf 

Immyriid  resources  would  either  become 

hssSf    or,  by  bdng  divided  amongst  a 

tumiber  of  IJeldSf  gradually  dimimi^h  in 

io  tbe   mrem  unaer  plough.     And  in 

inoc«  I   fiiid   it    stated    that    the   Uitnl 

LjBiimml  reeourceg  have  actually  become 

words,   that  with  au  increased 

rlutve  a  smaller  quantity  of  stock. 
B«M*n  very  dearly  bow  these  un- 
tgrioidtiLral  conditions  came  about,  and 
tile  agiiculturist  can  do  no  more, 
r  obnerre,  im  my  third  point,  and  show 
If  nbsenoe    of  remedial    measures,  the 
r  of  in<^  ULiist  go  from  had  to  worse* 
^l  ncad    not  detain  you    long,   seeing 
nnte   causes  which  brought    India 
pffieni   agricultural  condition  or©  still 
g.  it  is  evident  that  they  must  meaessanly 
the  increase  of   the  population.     I 
^  I  onfiaie  my  remarks  to  observing 
^vitiitmt  ayitem  of  land  managemetit 
**  I  m  Southern  India,  and  which  may 
b«a»,  for  all  I  know  to  the  contrary, 
I  tLot  oniy  diniiniabos  tbe  food  for  cattle » 
fclower  by  degrees  the  whole  oonditiou  of 
"lifflted  cultivahle   area*       This  system 
liibwiaig  m  Iwmer  to  apply  for  a  grant 
ihutd,  plough  it  up,  tAke  as  many  crops 
I  gft  uut  o j  it,  and  then  hand  it  back  to 
tbotoughl|r   exhausted,    without    a 

hmrm^  been  returned  to  the 

ol  oocupatioui  or  a  single 


handful  of  grass  seeds  beiuff  put  down  with  th© 
hnal  crop.  Imagine  a  Landed  proprietor  in  this 
country  letting  grass  land,  however  poor  it  may 
be,  to  a  tenant  on  a  jive  years'  IcasOj  that  the 
tenant  took  as  many  erops  of  wheat  in  auocession 
without  putting  in  a  particle  of  manure,  and  then 
handed  back  the  bare  exhausted  sail  to  the  land* 
lord,  without  even  a  blade  of  grass  on  it*  But  I 
need  not  detain  you  loiiger  here.  You  have  seen 
the  evils  of  the  Indian  agricultural  situation.  Let 
us  turn  next  to  a  conaideratton  of  those  remedias 
which  arc  practicable* 

And  now,  in  advancing  to  tbe  consideration  of 
what  may  be  called  rt^medial  measures,  I  must 
caution  you  against  supposing  that  I  am  prepared 
to  suggest  anjftlnng  which  uau  put  Indian  agricul^ 
turc  on  a  thoroughly  satisfactory  footing  as  regarda 
keeping  up  luv  adequate  supply  of  manure.  If  in- 
deed, I  eould  put  nine -tenths  of  the  inhabitants  to 
the  «wor<i,  ti^ke  their  capital  and  hand  it  over  to  tbe 
survivors,  then  divide  the  best  of  the  country  into 
21KJ  acre  farms,  or  farms  of  sutEeient  si^e  to  enable 
them  to  spare  a  consLderable  portion  of  the  lanu 
for  growing  oattla  fodder ;  and  if,  in  addition  to 
that,  I  could  destroy  the  whole  social  syatem  of 
the  Hindoos,  prevent  tbe  subdivision  of  the  land, 
teach  thti  people  to  oiuigrate,  or  gs^t  very  few  chil- 
dren, turn  the  whole  of  the  people  into  meat  eaters, 
remove  thoir  objections  to  killing  off  those  old  and 
worthless  cattle  which  now  help  to  starve  the  good 
stock  ;  uud,  finally,  overcome  their  eq^ually  strong 
objection  to  the  use  of  night  soil ;  if  I  could  eff^eet 
all  that,  I  could  easily  put  Indian  agriculture  on  a 
satisfactory  footing.  But,  in  the  absence  of  such 
a  possibility,  I  will  defy  anyone  to  do  more  than 
produce,  by  alow  and  painful  stepis,  dome  ameliora^ 
tion  of  the  existing  state  of  things,  Now,  the  first 
thing  to  be  done  is  to  prevent  things  from  going 
from  bad  to  worse.  We  have  seen  how  they  are 
doing  so,  and  the  remedy,  obvioubly,  is  to  prevent 
more  grajdng  lands  beiog  broken  np»  unless  they  are 
to  be  brought  undt^  irrigation,  or  unless  they  are 
cleai'ly  beyond  tbe  requirements  of  each  particular 
village.  Having  thus  brought  your  evil  to  a  stand- 
still, the  nest  thing  to  be  done  is  to  see  if  we  oaa- 
not  lessen  it  in  any  way,  for  nothing  can  bo  more 
clear  than  that  tbe  manurial  resources  of  the 
coinitry  are  far  below  its  requirements.  Now,  here 
I  have  a  measure  to  propose,  the  value  of  which  it 
is  impossible  to  exaggerate — a  measure  which »  in 
some  degree,  was  initiiited  by  Bir  Qoorgo  Campbell^ 
when,  a  great  many  years  ago,  he  issued  an  ordetr 
in  bis  part  of  Uie  Punjaub,  that  every  man  who  cut 
down  a  tree  should  plant  five  in  its  phux;.  That 
measure  is  that,  wherever  it  is  practicabUt,  every 
villa^  should  be  compelled  (and  the  compuMon, 
I  am  sure,  would  be  very  poptdar)  to  ^jlant,  fenoe, 
and  mfuntain  a  solid  block  of  trees,  varjiiig  in  sixe 
ill  proportion  to  the  land  available  and  the  genej^ 
circumstances  of  tlie  situation.  Now  the  great 
advantage  of  this  would  be  that  you  would  have 
at  band  supplies  of  leaves  for  manure,  and  espectally 
for  litter,  for  it  is  in  consequence  of  this  want  of 
litter  that  nearly  all  the  liquid  manure^the  most 
valuable  portion  of  the  excreta,  I  need  hardly  say 
—is  lost.  So  that  if  you  bad  abundant  suppHM 
of  leaves,  you  would  not  only  be  adding  a  very  im- 
portant manure  in  itself,  but,  I  think  it  is  hardly  too 
much  to  say,  you  would  be  doubling  tlie  manuiial 
resouroes  of  India,     But  thei'c  is  another  importaiit 
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effect  the  Biipply  of  leaves  would  have ;  for  the  great 
defect  of  Lidian  soils  is  the  want  of  vegetable 
manure  to  form  that  kind  of  padding  which,  by 
improving  the  texture  of  the  soil,  makes  it  run 
eanly,  and  renders  it  deeply  workable,  and  this, 
from  increasing  the  absorptiveand  radiatingpowers 
of  the  soil,  womd  produce  an  incalculably  beneficial 
effect.  Then  you  must  further  consider  that,  by 
having  solid  sheltering  blocks  so  situated  as  to 
traverse  the  line  of  the  most  injurious  drying 
winds,  you  would  produce  an  imx>ortant  efiiBct  in 
improving  the  grass,  and  also  the  straw  of  various 
crops,  so  that  not  only  would  you,  by  using  the 
leaves  of  the  trees  as  litter,  add  largely  to  the 
manurial  resources  of  the  country,  but  you  would 
be  able  to  grow  more  green  food  of  every  kind, 
and  so  produce  more  and  better  manure.  And,  as 
regards  this  question  of  shelter,  I  am  able  to  speak 
with  the  greatest  practical  experience,  for  my 
attention  as  a  planter  has  been  much  directed  to 
it,  in  order  to  save  our  coffee-trees  from  those 
parching  east  winds,  that  have  an  effect  which,  to 
an .  En^ishman,  is  almost  indescribable.  And 
here,  in  addition  to  the  effects  alluded  to,  you 
must  remember  that  trees  modify  nature  in  many 
other  important  particulars — that  they  economise 
rain  by  causing  it  to  fall  in  gentle  showers — ^that 
they  prevent  it  disappearing  rapidly  after  it  has 
fallen— that  they  cause  it  to  be  distributed  more 
equally  in  time  throughout  the  year,  and  that, 
finally,  by  making  the  atmosphere  more  uniformly 
moist,  they  temper  the  heats  of  summer,  and  make 
the  climate  infinitively  more  healthy. 

And  now,  before  continuing  my  remarks  on  re- 
medial measures,  I  must  pause  for  one  moment 
to  notice  a  very  important  effect  that  must  arise 
from  placing  some  restriction  on  the  breaking  up 
of  grazing  land.  The  effect  is  that  a  better  distribu- 
tion of  the  people  will  be  brought  about.  For, 
as  most  of  you  are  probably  aware,  the  popula- 
tion is  inconveniently  crowded  on  certain  tracts, 
while  others  are,  comparatively  speaking,  thinly 
populated.  Now,  if  you  limit  your  agricultural 
area  in  the  way  I  propose,  you  must,  io  time,  force 
the  surplus  population  to  emigrate  ioto  the  more 
sparsely  populated  districts,  and,  in  order  to  tempt 
them  thus  to  emigrate,  it  would  be  well  if  the 
Government  could  be  induced  to  give  a  permanent 
settlement  on  moderate  terms,  and  every  other 
possible  encouragement,  to  those  who  had  the  en- 
terprise to  embark  in  new  fields. 

Having  thus  seen  what  can  be  done  towards  over- 
comingthat  grand  defect(adefectwhich,if  we  could 
overcome,  we  might  almost  dismiss  the  subject)  of 
Indian  agriculture — the  want  of  manure,  I  will 
now  pass  on  to  consider  what  subsidiary  measure 
can  be  carried  out  that  would  tend  to  the  improve- 
ment of  agriculture.  And  here  the  first  thing  that 
seems  to  have  occurred  to  us  was  to  teach  agri- 
culture by  establishing  model  farms  in  various 
parts  of  India.  Kow,  to  any  practical  man  who 
understands  agriculture,  and  knows  the  climate 
and  social  circumstances  of  the  situation  in  India, 
this  process  of  attempting,  as  it  were,  to  teach  our 
maternal  ancestors  the  arts  of  oval  suction,  is 
ludiorous  beyond  description.  And  what  did  the 
border  farmer  whom  I  had  on  my  plantation  say  P 
Simply  this,  *'  When  I  came  here  first  I  thought  I 
oould  improve  the  agriculture  of  the  natives,  but 
I  no  V  find  that  I  can  suggest  no  practicable  im- 


provement at  all,  except  a  slight  improvaDSDt 
m  their  ^ough.*'  And  I  could  give  you  ample 
confirmation  of  this  from  other  parts  of  India, 
were  I  not  afraid  of  taking  up  too  much  of  ycrar 
time.  And,  if  any  further  way  is  wanted  of  proVing 
that  it  is  not  the  agriculture  that  is  in  fanlt,  boA 
the  want  of  manure,  arising  from  causes  beyond 
the  control  of  the  farmer,  and  which  be  osimoi 
remedy  because  the  holdings  are  too  small  to 
spare  land  for  green  crops,  all  you  have  to  do  it 
to  look  at  the  crops,  for  instance,  in  tiis 
immediate  vicinity  of  Bangalore,  where  I  hire 
seen  even  very  short-strawed  crops  so  heavy  thstr 
riding  along  the  paths  that  lead  through  them,  yoa 
could  not  see  a  particle  of  soil.  In  short,  the  crop* 
could  not  be  better;  and  they  are  good  becwwe, 
from  the  proximity  of  a  town,  manure  is  available, 
and  as  you  ^  further  back  into  the  country  they 
decline ;  while,  again,  in  the  more  wooded  coun- 
tries, where,  as  I  have  explained,  manure  is  aviil« 
able,  they  again  became  heavier.  In  a  word,  they" 
rise  and  fall  with  the  manurial  facilities ;  and,  80 
far  from  the  people  being  behindhand  as  regard! 
putting  down  and  cleansing  their  crops,  they  not 
only  rival  our  very  best  farmers,  but  are  infinitely 
better  agriculturists  than  the  average  of  the  Bng- 
Hsh  farmers.  The  drill  husbandry  of  MyBOie,  in 
especial,  I  feel  sure  oould  not  be  excelled.  Th^ 
drilling  machine  sows  thirteen  rows  at  a  time  with 
the  greatest  regularity ;  and  the  bullock  hoe,  wi& 
blades  which  pass  between  the  drills,  eradicate« 
weeds  when  the  plants  are  a  few  inches  higlu 
and  freely  stirs  the  soil  in  a  way  which  conld  not 
be  surpassed.  Nor  is  their  ploughing,  though  iM 
the  inferior  draught  power  at  their  disposal  neoes^ 
si^y  somewhat  defective,  by  any  means  so  ion 
effectual  as  people  usually  suppose ;  and,  after  leH 
peated  stirnngs,  they  eventually  get  down  to  a 
depth  of  4}  indies,  or  about  half  an  inch  lees  thai^ 
an  average  lea  ploughing  in  this  oountirv.  Tben 
as  to  labour-saving  machines,  it  is  eviaent  tha^ 
they  would  not  pay  as  long  as  wages  are  as  lo^ 
as  at  present.  In  short  the  only  improvement  1 
can  suggest,  would  be  to  borrow  from  the  Chineea 
some  modified  form  of  the  machine  used  by  theiffl 
for  cutting  up  both  the  soil  and  the  trefoil  roots. 
This  consists  of  a  strong  wooden  frame  with  two 
cross-bars,  into  which  are  fixed  two  rows  of  strongi 
concave  knives.  A  bullock  is  yoked  to  the  ■**'**^*^ 
and  the  driver  standing  upon  it,  it  i»  nrged 
through  the  soil  in  all  directions.  Now,  if  eoch 
a  machine  was  used  in  conjunction  with  the  natir^ 
plough,  it  seems  to  me  that  the  land  could  he  work- 
ed more  easily  and  deeply  than  it  is  at  present.  But* 
though  I  do  not  think  we  shall  be  able  to  teach 
them  much  of  any  practical  importance  in  the  way 
of  agriculture,  I  think  that  if  we  had  attached  to 
the  school  at  the  head-quarters  of  eadi  talookt  ^ 
country,  a  combined  agricultiu^,  horticoltiiral 
and  arboricultural  farm,  to  be  managed  and 
worked  by  the  schoolmaster  and  boys,  with  1?^^^ 
a  littie  occasional  outside  aid,  a  great  deal  of  good 
might  be  effected.  The  breed  of  stock  might  bo 
improved,  better  varieties  of  native  vegetables 
created,  indigenous  fruit  trees  be  improved,  and 
many  valuable  trees  and  medicinal  plants,  for  both 
man  and  beast,  grown  and  distributed.  This  was 
suggested  to  me  about  four  years  ago,  and  I  benevo 
something  has  already  been  done  by  Sir  Gecrg» 
Oampbell  to  initiate  sodh  a  system.    Nor  is  ther» 
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nytfaiiig  noyel  in  tho  idea  of  thus  oombining 
Uaains  and  education,  and  even  trades  as  weU, 
for  gQOQ  a  system  has  been  long  earned  out  (for 
the  last  70  years  I  think)  by  the  Commtinistie 
Societies  of  the  United  States.  And  in  the 
ichods  of  these  Societies  the  boys  learn  as  much, 
aad  perhaps  more  than  the  ordinary  farmers* 
nnt,  while  they  are  also  made  good  farmers,  and 

Ca  thorough  knowledge  of  some  useful  trade. 
as  these  Societies  must  have  accumulated 
gnat  experience,  I  need  hardly  say  that  our 
Uovemment  of  India  would  do  well  to  learn  all 
thej  can  from  them  as  regards  a  S3r8tem  which 
Nemfl  to  be  so  admirably  suited  to  the  wants  of 
India. 

And  now,  before  offering  some  closing  remarks, 
I  wish  to  say  something  as  to  the  importance  of 
•grienltiiral  statistios,  and  also  as  to  whether  it  is 
not  advisable  that  some  restriction  should  be  placed 
on  the  growth  of  exhausting  crops,  and  especially 
jute.  As  to  the  first,  considerable  attention  has  been 
paid  to  them,  but  it,  unfortunately,  happens  that 
tfa^  are  defective  in  that  point,  of  all  others,  as  to 
vkush  we  require  the  most  minute  information.  And 
oonaideiing  that  agriculture  is  almost  the  sole  re- 
woroe  of  Lndia,  you  will  be  surprised  to  hear  that 
ve  have  as  yet  no  complete  information  as  to  the 
resenres  of  available,  or  rather  culturable  waste 
lands,  that  remain  to  be  brought  under  the  plough. 
There  are,  it  is  true,  returns  from  some  of  the 
protinoes  to  guide  us  towards  the  probable  facts, 
imt  ^ere  are  no  reliable  returns  from  either  the 
Bengal,  Bombay,  or  Madras  presidencies.  Now  I 
need  hardly  say  that  till  we  have  these  returns,  or 
in  other  words,  till  we  know  what  the  natural  in- 
crease  of  the  people  has  to  depend  on  for  subsis< 
tenoe,  we  cannot  possibly  realise  the  situation  in 
India.  Nor  can  we  bring  to  practical  account  the 
labonr  and  expense  that  has  been  incurred  in  ascer- 
taining the  number  of  the  people;  and  to  illustrate 
thill  may  mention  that,  after  hearing  an  interest- 
ing leotnre  on  the  Bengal  census,  I  asked  the  lec- 
tnirer  (Mr.  Beverley,  the  gentleman  under  whom  it 
was  taken)  what  available  culturable  land  the 
natoral  increase  of  the  enormous  population  of 
Bengal  would  have  to  fall  back  on,  and  the  answer 
▼as,  that  there  was  no  information ;  and  vet  is  it  not 
perfectly  obvious,  that  till  you  know  what  "Bengal 
oonosts  of,  the  statement  that  her  population 
>v«rages  so  much  to  the  square  mile  conveys  but  a 
■Biall  oomprehension  of  the  situation  ?  And  what, 
for  mstanoe,  to  a  ruler  who  wished  to  form  an 
opinion  as  to  the  prospects  of  Egypt,  would  be 
the  Qse  of  his  being  infoiTaed  by  the  official  classes 
that  the  population  only  averaged  so  much  to  the 
iqnare  nule,  if  it  included'  in  the  square  miles  the 
SO  mfles  of  sand  between  Cairo  and  Suez  ?  And  if 
we  wish  to  place  still  more  clearly  before  us  the 
Uttportaoce  of  this  point,  we  have  only  to  consider 
^t,  as  far  as  our  information  goes,  it  is  highly 
probable  that,  estimating  the  population  as  low 
u  240  millions,  or  10  mifiions  less  than  what  it  is 
•opposed  to  be,  we  shall  have  20  years  hence  about 
2^  millions,  and  in  40  years  no  less  than  357 
nnllionB  in  all  India.  It  would  seem  ridiculous  to 
look  on  to  a  future  period,  but  the  question  whether 
the  Goremment  should  take  over  the  Indian  rail- 
^^B  now  or  some  80  years  hence,  makes  it  worth 
^w  to  Dotnt  out  that  by  that  time  the  old  and 
I  soils  of  India  will  have  to  support,  or 


perhax»s  I  should  rather  say  attempt  to  support, 
about  530  millions  of  persons.  But  I  have  said 
enough  to  show  you  the  very  great  importance 
of  tuning  stock  of  our  Indian  estates,  and  these 
facts,  as  regards  the  probable  increase  of  the  popu- 
lation, will  also  show  you,  if  any  further  argument 
indeed  is  needed,  the  urgent  necessity  there  is  for 
initiating  such  a  system  of  land  management  as 
will  enable  the  people  best  to  maintain  the  fertility 
of  the  soil. 

One  point  more  as  regards  agricultural  statis- 
tics. This  consists  of  the  necessity  there  is  for 
carefully  ascertaining  the  area  of  land  subject  to 
saline  efflorescence,  and  also  what  lands  are  suitable 
for  irrigation  in  any  form,  and  what  lands  are 
suitable  only  for  that  wetting  system  of  irrigation 
which  I  have  recommended  as  the  only  system  for 
lands  where  you  have  a  deep  and  porous  soil 
overlying  a  low  spring  level. 

Let  me  next,  and  lastly,  ask  whether  it  is  or  is 
not  advisable  that  some  restriction  should  be 
placed  on  the  growth  of  exhaustinp^  crops, 
especially  jute.  I  am  aware  that  this  is  a  very 
difficult  and  delicate  subject,  but  whether  we  can 
make  up  our  minds  as  regards  it  or  not,  our  time 
will  not  be  wasted,  for  it  will  give  us  one  more, 
and  a  very  important  illustration  of  that  fatal 
weakness  of  Indian  agriculture — ^want  of  manure. 
WeU,  on  reading  that  very  interesting  and  I  may 
even  say  learned  compilation,  which  resulted  from 
the  lal>ours  of  the  Jute  Commission,  I  found  that 
the  crop  which  goes  hj  the  name  of  "jute,"  is  in 
some  instances  described  as  scourging,  and  in 
others  as  exhausting ;  and  that  it  is  so  you  can 
easily  imderstand  when  I  tell  you  it  is  a  fibre- 
yielmng  plant,  which  grows  from  six  to  ten  feet  in 
height,  and  that  in  many  instances  the  cultivator 
allows  it  to  run  to  seed  before  cutting  it,  because 
his  time  is  very  apt  to  be  taken  up  by  the  other 
crops  at  the  proper  season  for  cuttizig  the  jute, 
which  is  just  l^fore  it  flowers.  Such  a  crop  there- 
fore naturally  requires  much  manure,  if  you  do 
net  wi^  to  run  your  land  out.  Well,  I  find  in  the 
report  that  in  some  districts  the  land  is  manured 
for  the  crop,  but  in  other  districts  no  manure 
is  used  at  all ;  while  last,  and  worst  of  all,  I  find 
that  in  one  district  it  is  stated  that  no  manure  is 
thought  necessary,  because  the  jute  is  grown  on 
newly  reclaimed  land.  Would  it  be  possible  to 
have  a  more  disastrous  account  of  the  prospect  of 
agriculture  in  any  country  ?  Nor  does  the  pro- 
spect look  at  all  more  cheerful  when  you  read  that 
the  farmer  being  well  aware  of  tne  scourging 
nature  of  this  crop  (which  he  is  tempted  to  grow 
because  it  is  so  profitable)  shifts  it  on  from  field  to 
field.  And  what,  let  me  ask,  would  be  the  f eeline 
of  a  landed  proprietor  in  this  country  if  he  found 
that  his  tenants  were  cultivating  in  their  rotation, 
and  without  any  manure,  a  scourging  crop,  the 
growth  of  which  must  inevitably,  in  the  end, 
lower  the  whole  average  value  of  his  property  P 
And  what,  further,  would  be  his  feeling^  if  he 
found  that  any  newly-reclaimed  land  on  ms  estate 
was  being  scourged  down  into  a  poverty-stricken 
condition  by  the  growth  of  exhausting  crops  ? 
But  the  proprietor  here  guards  himself  carefully 
against  any  such  abuse  of  his  land,  and  he  in 
effect  does  so  for  the  common  good  as  well  as  his 
own.  And  it  seems  to  me  that  the  Gk)vemment 
would  do  wcdl  to  consider  carefully  whether,  as 
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regards  the  lands  it  has  full  control  over  at  least, 
something  cannot  be  done  to  limit  the  nnmber  of 
times  in  a  given  number  of  years  that  a  man  is  to 
be  allowed  to  take  a  scourging  crop  from  his  land. 
But  it  is  not  only  on  account  of  jute  that  this  sub- 
ject requires  the  careful  attention  of  Government, 
for  I  am  quite  convinced  that,  in  consequence  of 
the  facilities  for  export,  fanners  are  being  tempted 
into  growing  heavy  crops  of  oil-seeds  and  cotton, 
which,  considering  the  manurial  resources  of  the 
country,  they  have  eitiber  no  right  to  grow,  or 
which  should  be  grown  very  seldom.  It  may  be 
said  that  the  interests  of  the  cultivator  will  place 
a  check  on  this,  but  there  is  in  human  nature  such 
a  strong  disposition  to  believe  what  we  wish  to 
believe,  that  even  people  who  ought  to  be  far 
better  informed  than  the  native  farmer  are  often 
taken  in  as  to  the  capabilities  of  the  soil ;  cmd 
they  do  not,  unfortunately,  find  out  their  mi8t>ake 
till  it  is  either  too  late,  or  till  such  a  time  that 
enormous  expense  has  to  be  iucurred  to  restore 
the  fertility  of  the  soil.  And  this  is  a  point  on 
which  I  can  speak  from  an  unfortunate  practical 
experience,  for  we  planters  in  Southern  India, 
seeing  that  we  had  virgin  soils  of  fine  quality  and 
great  depth,  thought  we  could  go  on,  at  least  for 
a  good  many  years,  with  little  or  no  manure.  We 
soon,  however,  found  out  our  mistake,  and  had  to 
make  up  for  it  by  a  great  expenditure  on  artificial 
manures  before  we  could  put  our  land  again  into 
good  condition.  But  I  need  hardly  say  mat  such 
a  method  <rf  resuscitation  must  ever  be  far  beyond 
the  means  of  the  poor  Byot  of  India,  and  I  think 
it,  therefOTe,  of  very  great  importance  that  the 
attention  of  the  (Government  should  be  immedi- 
ately directed  to  the  very  important  point  we  have 
just  been  disoussLog. 

And  now  tar  a  lew  concluding  remarks.  I  have 
sketched  this  evening  a  plan  for  the  land  manage- 
ment of  India  which  should,  in  my  opinion,  be 
carried  out  in  all  parts  of  the  counhy  where  such 
a  method  would  be  practicable,  and  that  it  would 
be  eventually  successful  I  have  not  the  slightest 
'doubt.  Nor  need  we  look  forward  to  a  very 
great  stretch  ^f  time  for  carrying  out  such  a 
scheme  as  the  one  I  have  proposed.  And  if,  for 
instance,  the  land  management  of  the  Province  of 
Mysore  had,  forty  years  ago,  been  handed  ovor  to 
some  of  our  most  intelligent  Scotch  factors — men 
without  prejudice,  and  who  would  have  acted  in 
concert  with  the  most  intelligent  native  agricul- 
turists— I  have  not  the  smallest  hesitation  in  say- 
ing that  the  countrv  might  by  this  time  have 
been  studded  with  plantations,  its  climate  vastly 
improved,  its  capacities  for  keeping  sto6k  of  aU 
kinds  imseased,  its  manurial  resources  almost 
douUled,  and  that  with  a  system  of  giving  a  per- 
manent settlement  at  a  low  rent  to  prot^t  indi- 
viduals who,  at  tiieir  own  expense,  turned  dry  into 
wet  land,  you  would  have  had  considerable  bums 
of  moDBW  which  are  now  lying  comparatively  idle 

Sofitably  employed,  and  in  a  way  which  would 
ve  added  at  once  to  the  prosperi^  of  the  people 
and  the  stability  of  the  Government.  And  although 
to  our  ideas  we  carrying  out  of  that  one  pfut 
of  the  scheme  which  rdates  to  growing  trees 
miight  seem  the  height  of  despotism,  it  is  ji^  that 
kind  of  despotism  which,  in  an  Eastern  country, 
would  carry  with  it  unbounded  popularity  and  un- 
bounded beli^  in  the  wisdcmi  of  the  nuer.    And 


eveiy  year  we  put  o%  remember,  onr  diffionltieB 
will  be  increasing;  for,  as  the  manurial  reionroes 
diminish,  the  soil  will  be  steadily  going  down  tod 


down,  while  the  peculation  wiU  be  rising  on  us, 
not,  indeed,  with  arms  in  their  hands,  bat,  what  ii 
worse,  with  open  mouths,  which  will  tax  all  oor 
resources  to  nlL  But  it  is  needless  to  say  more, 
for  here,  as  in  every  other  instanoe,  history  will  be 
sure  to  repeat  itself.  It  has  always  happened  that 
every  danger  that  has  come  on  us  in  India  has  been 
foretold  by  a  oonsiderable  nnmber  of  persons.  It 
has  idways  hamened  that  these  warning  have 
been  neglected,  and  it  will  be  so  in  this  caae. 
Hitherto  by  the  length  of  our  purses  we  hav» 
been  enabled  to  overcome  those  bursts  of  famine, 
which  sweep  like  tempests  over  vast  tracts 
of  our  Sastem  dominions.  But,  far  above  these 
periodical  paroxysms,  we  have  looming,  in  the  not 
very  distant  future,  tiie  picture  of  vast  multitades 
of  rapidly-increasing  people  relying  on  us  hka 
children  on  a  father,  and  toiling  patiently  for  bare 
subsistence  on  soils  which  are  year  by  year  beeom- 
ing  more  exhausted,  and  which,  under  the  contina- 
ance  of  existing  circumstances,  must  eventmlly  be 
utterly  unable  to  maintain  tiie  numbers,  whiok 
threaten,  one  day,  to  cumber  the  very  ground.  It 
may  be  that  manufactures  may  come  to  their  aid, 
and  that  education,  by  diminianing  the  terrors  of 
the  ocean,  and,  perhaps,  by  teadiing  them  the 
necessity  of  limiting  thdr  families,  may  also  be  of 
some  assistance ;  but  it  se^ns  no  exaggeration  to 
say  that,  to  all  these  aids,  we  must  bring  the  care- 
ful management  of  the  lands  of  the  State,  if  we 
ever  hope  to  stew  safely  through  those  roda 
ahead,  oa  to  whidi,  unless  tim^  measures  be 
taken,  we  must,  sooner  or  later,  assuredly  drive. 


DISCUSSIOK. 

Xr.  Oaasals,  in  rising  toopen  the  diicuBaioB,  in  fs^pone 
to  the  invitation  of  the  Chairman,  said  he  was  vety  igno- 
rant of  practical  fuming,  but  he  entirely  agreed  with 
Mr.  Elliot  as  to  the  necessi^  for  obtaining  better  atatiftici 
bearing  upon  the  subject  under  disooasion.  He  waa 
happy  to  Bay  that  the  preeent  Gt>vemment  were  f^ 
alive  to  this  necessity,  and  that  measores  were  being 
taken  now  to  obtain  &r  better  statistics  bearing  upon 
agricnltore  than  ever  tiiejr  posseaaed  before,  and  the 
whole  question  was  reoeiring  moal  carefiil  oonaidflra- 
tion.  Thej  saw  the  great  neoeaaity  of  improring  the 
agriooHore,  and  ware  fully  alive  to  the  gnat  waato  of 
India  aa  regards  manure  and  other  malteca  of  import- 
ance. Having  made  these  lew  remarks,  aa  he  wai  not 
prepared  with  a  apeeoh,  he  would  prefer  ([iring  plaoe  to 
others  who  had  a  more  extensive  and  practical  Imowledge 
of  the  aabject. 

Sr.  Bum  aaid  that,  as  a  Gcvemment  8enrant»  baring 
had  charge  for  seven  vears  of  an  agricnltaral  depait- 
ment,  he  coold  speak  with  certainty  on  the  aalifeet  He 
superintended  the  63^>eriments  which  were  oanied  on 
there  for  aeveral  years,  for  the  purpose  of  introdndog 
the  American  cotton  plant  Detachments  of  men  wen 
sent  to  each  of  the  F^residencies  with  a  riew  of  intro- 
ducing it,  and  he  had  charge  of  that  in  Bombay.  The 
American  cotton  plant  was,  however,  almost  a  complete 
failure,  except  in  those  poits  of  the  oonntiy  where  the 
climate  was  the  same  as  that  of  America.  Hie  Indian 
cotton  plant  and  the  American  plant  were  tetal^  dif- 
ferent. The  one  sends  its  roots  into  the  ground  fits  or 
six  feet,  sooietimes  even  five  or  six  yards,  in  the  Mack 
soils,  while  the  American  lias  akng  &a  joriace^  and  it- 
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qnmthdMdatuftoeofxM&eTiery'  ten  diiji,  Inrtnigbtly, 
or  time  iraeke.  That  was  sofficieot  to  aooonxit  toit  me 
ftilm  of  theee  experiments,  the  oondtttiona  of  the  foil 
and  dimate  were  lo  different,  though  it  wm  extremely 
difficult  to  get  the  natiTe  to  beUere  thif.  BxperimentB 
««e  oondnoted  in  different  parte  of  the  ooo^ry  at  an 
•  expense^  and  lomo  millions  were  ^ent 
lodum    ootton    experiment    before    it   was 


experiment  bi 
flivai  up.  The  exnerienoe  Mir.  BUiot  bad  bad  there 
bad  given  him  a  knowledge  of  SMsts  which  wonld 
be  of  immensft  Talae  to  m  GoTemment  of  In^ 
if  tbqr  would  pay  proper  attention  to  it  Hie  question 
of  agncaltiiio  was  one  of  the  deepest  interest  to 
Ibe  oounfary.  It  was  the  chief  source  of  the 
lenntie.  l^ey  had  seen  what  oould  be  done  whan 
•frioiikare  and  horticulture  were  propeiljr  attended 
to  in  India  by  the  suocessful  cultiTation  m  opium,  which 
■applied a  rerenue  of  £10,000,000,  he  beUered,  annually. 
Ibiit  was  chiefly  superintended  by  Europeans.  The 
podnction  of  silk  was  being  extended  and  greatly 
mpmrtd,  and  he  had  no  doubt  ^en  they  became 
irgniinUd  with  the  beat  means  of  cultiTating  it,  and  how 
to  introduce  eggs  £rom  foreign  countries,  and  preserTe 
them  daring  thehot  weather,  that  they  would  grow  the 
finflit  silk.  The  great  reason  why  the  natiTCS  did  not 
neceed  in  this  was  their  incapacity  to  maintain 
tb«  inaect  through  the  hot  season.  He  had  done  this 
in  Goserat,  but  it  was  extremely  diflBcult  to 
tbe  natiTee  all  at  once  mattecs  of  this  sort  The  few 
people  who  learnt  the  method  died  out»  and  the  know- 
ledge of  how  to  do  it  died  with  them.  That  was  the 
eue  in  Guxerat.  As  to  the  question  of  irrigation,  there 
1VM  no  doubt  it  had  been  greatly  OTerrated  by  people 
iriko  did  not  understand  the  lacts.  They  all  knew 
tbe  unhealthy  state  of  the  districts  affected  by  the 
Ganges  Canal,  and  the  natires  thomselTes  were  pmsotly 
aware  of  the  injurious  effect  They  knew  nom  ex- 
penence  th^t  the  natiTOS  would  not  take  the  water  trom 
the  oanaL  The  land  was  destroyed  unless  there  was 
pefect  drainage  made  before  the  irrigation.  The 
water  must  be  able  to  get  out  of  the  land  as 
wdl  as  into  it  with  equal  f^ility.  Knowledge 
bad  now  been  acquired  in  respect  to  it,  and  the 
canal  was  more  cautiously  regarded.  It  was  rery 
dangerous  indeed  to  irrigate  large  districts  without 
prerious  knowledge  of  the  necessities  of  the 
wil,  and  so  forth.  In  many  parts  of  India  there  was 
a  Tory  extraordinary  knowledge  and  capability  for 
tgxiculture,  and  there  were  daLSses  of  mon  there  who 
bad  as  perfect  a  knowledge  on  the  subject  as  any  of  our 
best  fanners.  It  was  one  of  the  most  beautifal  sights  to 
lee  the  drills  they  made,  which  were  perfectly  straight 
sad  eten,  and  stretched  in  all  directions.  They  were 
folly  alire  to  the  yalue  of  manure,  for  he  had  known 
ina  Tillage  of  Guzerat  that  it  had  been  kept  in  the  house 
for  fear  of  its  being  stolen.  He  thought  agriculture 
might  be  gradually  increased  and  extended  if  the 
■eoarities  for  the  people  to  deposit  their  money  were 
greater— but  there  were  no  banWs  in  India  like  we 
bsTe  here.  They  must  trust  the  Banyan,  and  every  one 
knew  the  conseqaenco  of  that  They  generally  went 
to  goldsoiiths,  and  if  they  had  not  enough  to  have  gold 
bancles  then  they  had  silver  bangles,  and  thus  the  gold 
nniths  really  became  the  banken.  There  was  no  part 
of  India  where  wheat  could  not  be  grown,  and  of  the 
^eit  qualSly.  They  wore  now  payine  some  thirteen  or 
foorteea  millions  for  wheat  imported  here,  very  little  of 
whidi  came  from  India,  and  he  would  have  the  whole 
oC  that  h^m  India  if  it  were  properly  managed.  He 
vonld  have  wheat  farms  the  same  as  they  had  for  the 
■peoial  cultivation  of  opium  and  indigo ;  and  he  thought^ 
to  nanage  such  farms,  they  ccmM  not  have  better 
men  than  some  of  the  Scotch  factors.  He  would  not 
^^  the  Civil  servants  with  them.  Thej  ought  to 
^^on>ughly  and  praotioally  taken  in  hand,  and  agri- 
cwtore  and  meteorology  combined,  for  without  a  know- 
Wge  of  meteorology  they  eonld  get  ao  crops.    A  few 


days'  delay  in  sowing  made  all  the  diffbreace  of  suoosv* 
He  considered  that  was  the  cause  of  the  success  of  the 
village  system.  The  people  were  able  to  devote  thafar^ 
whole  attention  to  the  matter,  and  to  sow  their  seeda  iii> 
the  right  time. 

Xr.  Peterson  felt  very  great  interest  in  the  quest&on^ 
having  been  a  fanner  in  Lidia.  As  to  the  question  of 
irrigation,  it  was  perfSactly  dear  that  if  they  made  a 
swamp  they  oould  grow  nothing,  but  a  judidous  appHoa- 
tion  of  water  in  a  country  iniere  the  sun  was  so  liot 
must  be  good.  For  the  rubbee  crop  water  was  ad«aQy 
necessary.  For  the  main  crop  of  Bengal  rice  these  was 
no  crop  without  water.  It  was  aU  very  well  to  talk 
about  a  beautiful,  gently-disposed  dew  or  vapour  being 
thrown  over  the  land,  as  might  be  done  in  some  plaoes,but 
they  must  take  the  water  as  thev  could  get  it  He  had 
never  seen,  during  a  period  of  twenty-seven  years,  a 

Slentiful  rice  crop  without  a  plentiM  suppW  of  rain  in 
uly.  And  if  they  did  not  get  from  the  Ist  of  September, 
while  the  seed  was  >ettinjg,  a  copious  supply  of  water^ 
the^  ffot  no  crop  at  all.  The  famine  of  1878  was  caused 
entirely  by  the  want  of  it.  As  to  the  questiDn  of  the 
canal,  he  nad  taken  the  trouble  to  go  up  the  canal  twice^ 
for  the  sake  really  of  investigating  and  seeing  what  it 
was.  He  had,  of  course,  conversed  with  the  cuitiyatorB, 
but  no  information  oould  be  got  out  of  them,  as  they 
always  suspected  you  had  come  for  the  purpose  of  rais- 
ing their  rent.  Although  they  oomplamed  of  the 
Ghoiges  Canal  he  found  they  used  it  He  had,  however, . 
seen  men  hoisting  water  by  the  buUocks,  in  many  cases 
1 20  feet,  and  flooding  their  land  with  this,  while  there  was 
the  canal  water  which  they  would  not  take.  In  the  yeara 
of  the  famine,  1873  and  1874,  in  the  neighbourhood  of 
the  canal,  where  they  had  its  influence,  ue  crope  were 
good,  which  showed  that  it  was  benefidiil.  He  nought 
they  were  giving  irrigation  a  bad  naoM  imjustly.  Water 
like  fire  was  a  very  useful  servant,  but  a  dangerous  mastsr. 
If  they  made  a  swamp  they  must  pay  &e  penalty  of 
doing  so,  and  if  they  made  a  desert  they  must  suffsr  ibr 
it  The  native  knows  the  cultivation  df  his  own  soil  fhr 
better  than  we  could  teU  him.  As  to  manure,  it  was 
quite  out  of  the  question.  They  had  got  the  same  thing 
in  India  that  had  occurred  in  Egypt  5,000  years  ago. 
The  population  had  increased  too  largely,  but  it  was  not 
by  any  extravagant  outlay  that  they  would  increase  tiie 
producing  power  of  the  soil ;  it  was  only  by  a  wdl  con- 
sidered system  of  irrigation.  Allusion  had  been  made 
to  the  population.  Ko  doubt  it  was  snormeas,  but  in 
some  parts  of  India  there  were  not  three  smds  to  the 
square  mile.  But  there  was  plenty  of  room  ibr  improve- 
ment, and  by  a  Judicioussystem  of  drainin|^  there-would  be 
the  means  afforded  for  a  larger  population  through  aU 
the  hills  in  the  jungle  district,  lliere  was  a  red  ferrugi- 
nous soil  which  would  grow  anything  with  water.  But 
if  the  Bengaleee  would  not  do  as  other  races  had  done, 
and  go  out  and  find  some  better  soil,  they  must  pay  the 
penalty  and  die  out.  It  was  our  du^  to  afford  them  the 
best  means  we  oould.  He  did  not  agree  with  Dr.  Bum 
as  to  sending  Scotch  ftotors  to  superintend  the  farms. 
He  was  not  aware  of  a  single  beec^ah  of  opium  or  mdigo 
that  was  grown  under  the  superintendence  of  a  Soro- 
pean.  The  remedy  for  everything  as  £tf  as  India  was 
concerned,  with  its  hot  sun  and  mtSlt  soil,  was  a  well- 
laid  scheme  of  irrigation.  They  oould  not  go  into  the 
question  of  manures,  and  that  would  not  be  a  suffldent 
remedy  if  they  could.  He  had  seen  a  large  tract  of  soil 
growing  rice  for  twenty  years,  but  it  had  depended  upon 
the  state  of  the  rain  on  getting  the  plough  into  the 
ground,  and  the  state  of  the  rain  whsa  the  seed  was 
put  in. 

Xr.  Vesey  Fitsgerald  said  that  the  ancient  eol^rpriaes 
undertaken  bv  native  princes  had  generally  sofioeeded, 
so  he  supposed  experience  was  what  was  chiefly  wanted 
to  carry  out  irri^tion  in  each  particular  locality.  The 
same  ufliculty  as  to  land  being  swamped  and  flooded  by 
irrigation  occurs  in  this  ooantiy,  though  in  leas  degree; 
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and  L^re  thin  diMctilty  ia  alwayi  overcome  by  draining, 
aa  wtll  fi«  Irrigatiuiiu  when  necaasory-  Generally  apt^ak- 
ing-,  ftfti Octal  irxi^itioa  in  India  had  boen  profitable;  and 
waa  aa  nuw,  and  tb«  reason  why  it  was  eo  muoh  more 
prospetouB  than  the  Dangps  Cantil  muflt  be  that  c^^peri- 
eace  had  been  brought  to  bear  iu  the  one  caae  and  not  in 
the  oth^jr.  It  was  the  mofit  common  thing  to  irrigato 
th«  land,  and  to  male e  it  into  »  swamp,  but  no  irrigation 
ought  to  be  carried  out  utidtir  auch  circiimfitances*  Any 
farmer  ought  to  drain  the  land  before  he  threw  water 
QYGi  it,  or  aee  that  the  aoil  was  of  a  a&ndy  or  gravelly 
nature.  On  the  question  of  effloi^scenco  of  the  bnd  ho 
doQbted  whether  there  waa  enfficient  eyidence  on  the 
smbjeot,  but  he  atroEgly  fi^pected  tli&t  efflorbaeence 
would  flrije  aa  the  patticokr  B&lta  were  waahed  out  of 
the  land.  Nothing  waa  more  tiet&blishod  in  the  native 
mtJid  than  that,  generally  speakings,  pablfc  worta  of  thia 
nature  were  uaeful,  and  they  were  Tory  commonly  dia- 
poted  to  conaidor  that  the  devotion  of  laffort  to  carry  ont 
aucK  worka  wag  rewirded  in  a  future  life.  The  extatence 
of  this  feeling  would,  in  itaelf,  prove  to  hia  mind  that 
these  works  have  for  the  moat  part  been  uaeful ;  but  he 
ventured  to  appeal  to  the  gentlemen  well  acquaint^sd  with 
India  who  ware  prea^mt,  aa  to  the  fact  that  ancient  worka 
of  irrigation  have  often,  perhaps  almost  univeraally, 
been  highly  ph^5 table.  Posaibly  the  notion  that  Go- 
Temment  offieiala  dorivcid  profita  from  the  uae  of  tho 
canal  might  make  the  Ryota  f ndiapoeed  to  aviiil  them- 
id  Tea  of  it  as  mueli  as  might  be  dcstruhle,  Eut  ^x- 
perience  might  be  left  to  bring  it  about.  Irrigation,  he 
knew,  had  been  attended  with  the  very  beat  results. 
The  limita  of  the  famine  in  Orissa  were  bounded  by  the 
limit  a  of  ifrigation,  and  enormous  good  hod  been  done 
by  it. 

The  Chainnan  said  he  must  renow  the  eicpresaion  of 
his  regret  that  t^Ir  George  Campbell  had  not  been  able 
to  take  part  in  the  discussion,  becauao  he  was  ao  well 
acquainted  with  it  m  all  if}  b&aringa.  Hia  mind  had 
been  a  little  perplexed  at  whft*  he  might  call  ^e  para- 
doxes of  Mr.  EUiot,  though  he  had  given  himself  un 
answer  to  some  of  the  remarka  he  I^d  made.  After 
what  they  had  heard,  many  of  them  must  be  in  th^i  same 
state  of  perplesdty  that  the  Marquis  of  ^aliabury  was 
with  regard  to  irrigatiou.  t^Lill,  the  more  the  aubjeet 
waa  diacuaaed  the  better.  There  must  bo  limits  as  to 
the  ftpplication  of  irrigation.  The  chief  defects  of  the 
schemes,  ha  thonght*  were  that  they  had  been  the  works 
of  cngineera  who  had  not  taken  the  practical  expe- 
Tieuc«  of  fkrmera  and  agricuHuriata*  It  was  no  uae 
deviaing  ft^eat  schemes  unless  they  could  be  brought 
into  practical  application  by  thoae  for  whose  benefit  they 
were  intended.  Mf.  Elliot  had  told  them  that  model 
farms  and  agricultural  aohoola  were  of  little  use,  and 
they  had  heard  the  statement  from  practical  authorities 
that  agriculture  in  Indiji  had  reached  ^e  highest  pitch 
of  perfection;  and  if  that  was  so  and  it  was  the 
fact  that  with  regard  to  particular  crops  they  could 
not  be  produced  under  higher  conditions^  need  they 
theref.>re  jtirap  at  the  conclusion  that  the  agrioulturo  of 
India  could  in  no  way  be  improved,  and  tJiat  it  was  not 
Udcessary  for  the  Government  or  the  people  to  apply 
themselves  to  its  improvement  ?  From  the  evidence  it 
appeared  to  be  of  great  importance  that  the  minds  of 
intelligent  men  should  he  applied  to  thia  subject,  fur  it 
waa  clear  that  the  whole  of  India  waa  not  under  auch 
favourable  conditiona.  lie  thought  a  school  must  be  of 
some  good  in  teaching  them  the  boat  processes  of  sgri- 
culture.  Then  with  regard  to  the  manure  question, 
tiiey  could  not  come  to  the  conclusion  at  present 
to  trufit  to  irrigation  alone  to  improve  the  land. 
The  question  waa  one  of  transport  more  than 
anything  else.  You  got  good  cultivation  because 
you  have  R^ot  good  manure  i  and  ao  he  believed  in  other 
parta  of  India  when  they  were  in  a  iitustion  to  supply 
Tttrioua  kinds  of  manure  beyond  those  dii^ctly  referred  to 
by  Mr.  Elliot,  and  when  by  means  of  railways,  and  river 
navigation,  and  canals^  you  could  better  distribute  the 


manure,  of  course  the  productive  power  ■ 
be  incroaaed.  The  manure  quostion  toul, 
neglected  than  the  irrigation.  A  a  to  the  labour  qi 
labour-saving  machines  muat  be  introduced  la 
It  hud  been  said  that  labour-saving  machifi«r?  vis  if' 
little  vrtlue  when  the  wagos  of  agrioultunl  kbenofn 
were  at  B^*  a-day.  But  the  object  of  all  the  admink. 
tratora  of  India  was  to  come  bo  a  day  when  the  ync*  o( 
labour  was  no  longer  Gd.  a- day,  but  more.  ETtftjtMaf 
waa  improving,  and  in  the  end  the  Qultivator  woali  ht 
able  to  obtnin  that  which  waa  at  prt*sent  beyoml  Iw 
reach.  In  conclusion  he  thought  the  leisons  to  bslsm^ 
were  that  the  more  the  Government  and  Lh<»  pe«^tsC 
India  could  apply  to  this  Important  subject  th«  int^ 
gence  and  experience  that  wa^  to  be  gained  not  only  - 
India,  but  throughout  the  world  at  large,  the  mor?  " 
would  promote  the  advancement  of  the  empire,  ai 
benefit  of  the  whole  native  population.  He  hM 
his  duty  to  make  thea^  few  jemarka  na  chainoi 
ho  would  now  invite  thetn  to  return  thtur  best 
Mr.  EMiot  for  his  valuable  paper. 

Mr.    Elliot    thanked    the    meeting  for  lliteBi^f 
patiently.      8ome   of  the  speakers  nmd  pooiMy 
understood  him.  for  he  had  ^d  no^ung  agaioit^- 
tion.       He    bad    pointed   ont    certain    evili    j 
from    its    misapplication,    and    proposed    whit 
people  might  call   an   extraordinary  tneaaure 
ing  it.      He  bad  simplv  pomtod  out   the   i 
which  the  defects  might  be  remedied.    Ai  to  efflt. 
salts,  lis  f or  aa  ho  hod  been  able  to  muderatand, 
only  after  irrigation  had  been  extended  over  a 
years  that  thtire   auJts  rose  and  aecumuluted 
surface.    It  was  a  subject  that  had  cicited  a  gi„, 
of  interest,  and  ho  was  surpria^d  to  find  what  a  _ 
amount  of  correapondesnce  "had  taken  place  wilA 
India-office  regarding  it.     Aa  to  model  farma  he  vil; 
at  all   against,  them  under  certain   conditiona. 
they  ought    to    bo  carried  on   under  such  pi 
that    they  should  confer  the  greatosl   benefit 
people,  and  coat  nothing  to  Ih©  country.    It  i^ei 
a  garden  for  the   improvement  of  vegetable,  ' 
department  for  plant*,  and  another  for  breeding 
lie  waa  entirely  agiiinst  i*ny  system  t>{  introduring 
factors  whol^aftla  into  the  country.     In  condi   * 
thanked  the  lueetiTig  itgain   for  the  patient 
with  which  they  bad  listmied  to  hia  papt^r. 
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SIXTEENTH  OEUIKABT  MEEXnie. 

Wednesday,  April  7th,  1 875 ;  Tnojoj  Hat( 
C*E<,  in  the  chair* 

Hie  following    candidafeot  vrere    propotfldj 

election  aa  mtiiubcrs  of  the  Society  :— 

Bergel,  Hamuel,  68^  Kenaington-gardens-sciaare,  ^ 
Boor,    George    C„   Leonard- house,  Gr^sen-kne^ 

Newington,  K.,  and  I,  ArtiUeiy-Iane,  E.C. 
Hainswrhrth,  James*  10,  Upper  PhlUimore-gatdie^l 
Wood,  EbencKer,  11,  Eood-lans^  E.G. 

The  following  candidates  were  balloted  far| 
duly  elected  members  of  the  Society ; — 

Abbey»  RicharJ,  4S,  Esscx^atreet,  Strand.  W.C, 
Adderley,  Captain  Myilea  B.,  27,  Bedford-place,  1 

square,  W.C. 
Baines,    Vincent  T.,    3,    Storey's- g«t&   Wsi 

S.W,  '     *^ 

Barry,  John  G,,  8,  Old  Jewry,  E.C, 
Bayes,   WiUiam.  M.D.,  5$,  Brook  stwt, 

aquare,  W. 
Eickerataff,  Licut.-Col.  Bobert,  BfllgTave*m*nik(i^&| 
Bishop,  Jaraea  Watson.  Hasara.  PowaU  sod 

Hanley,  iiStaffordjhire. 
Bugg,  F.  J.|  Quay,  Ipswick 
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ONhhanty  Edmund,  09,  Stand,  W.O. 

Bdvudet,  Thomas   Bnlaliode,  64,  Wettbonme-park- 

BBott»  Jonph,  jan^  1,  St  Attdrew't-^mont,  Cardiff. 
QOterlno,  Edward,  8,  Uppar  FIdlfimore-gazdeos,  Ken- 

■ngtoD,  W. 
HunMD,  Joseph  Henrjr  Hayward,  Eagle   Brewery, 

Anmdel,  Snaaex. 
Lewintoo,  Alexander  Bellamy,  14,  dereland-street,  W. 
Lnokmbach,  F.  A.,  O.E.,  New  York,  T7nited  States. 
HizveU,  Captain  Sir  John  Heron,  Bart,  E.N.,  64, 

Wanrick-soaare,  8.W. 
McGregor,  William,  WiUow-view,  A^bumham-road, 

Bedford. 
Baaiaden,  Reynolds,  <<  The  Jerusalem,*'  Con^hill,  E.C. 

a&d  Bailway-arohea,  Bine  Anobor-road,  8.E. 
BMBbgtim,  Samnel,  New  York,  United  States. 
Tunar,  Gecnge,  Horton-graage,  Bradford. 
W«d,  Tboma»,  F.C.S.,  Amold-honse,  BlaokpocO. 
Wmiok,  William  Williamson,  3,  Hyde-park-street,  W. 
Wkifidd,  Lewis,  8,  Haida-Tale,  W. 

The  paper  read  wss— 

CAPTAIN  LEBBNUB'S  IMPBOYED  SYSTEM 
OP  TOWN  DRAINAQB. 

Bf  AdaaSs^t 

Pafali6  opinion  is  daily  growing  staronger  and 
itranger  in  f avonr  of  lef;i8lation  to  preyent  or 
Inien  the  scourge  of  disease  that  arises  from 
dofectiTe  drainage,  and  to  stop  the  pollution  of 
our  streams.  It  is  particularly  fitting,  therefore, 
that  throng  the  medium  of  this  Society  attention 
shoold  be  drawn  to  a  ratem  of  drains^  which, 
it  is  averred,  is  the  oommete  solution  of  toe  much- 
Tond  problem,  sanitarily  and  technically,  and  it 
ii  sotioipttted  financially  also. 

Itis  especially  fortunate  that  the  only  part  of  the 
lismnrsystem,  thepraoticabilityof  which  originally 
admitted  of  any  doubt,  has  now  been  eKtensiYely  in 
opentian  upon  the  Continent  ior  between  three 
•od  four  years.  The  fact  that  it  is  successful  in  the 
Ing^Mst  d^pree  will  be  apparent  when  I  n^ntion 
w  eretywhrn  it  has  been  put  into  operation  it 
bas  reodved  the  higbest  approbation,  testified  in 
apcBctical  way  by  ito  extension,  and  that  amongst 
ue  etidenoe  thai  may  be  referred  to  are  such 
nports  as  those  of  the  Medical  Commission 
i^poii^ed  by  the  Kingdom  of  Saxony,  the  Inter- 
xntional  Medical  Coi^ress  of  Yienna,  and  the 
whole  of  the  twelve  Mecucal  Inspectors  of  Holland. 
Ibeselast,  in  a  report  to  the  minister  of  the  Inte- 
rior, declare  unanimously  that  "  sanitarily  and  for 
the  Qonvenienoe  of  the  inhabitants,  the  liemur 
2*1^  i>  the  best  of  all  systems  hitherto  known.^ 
fiui  faTourable  evidence  has  now  been  confirmed 
\j  nmnerous  deputations  and  commissicms  from 
fiDdand. 

Mj  object,  however,  to-night  is  not  to  string 
toeetiitr  such  evidence,  but  to  give  to  the  Society 
A  (Ksci^ytion  of  the  principles  and  technical  details 
ofihe^stem. 

Ihe  end  and  object  of  sewerage  works  is,  or 
Bbonld  be,  to  remove  the  liquid  refuse  of  a  town 
in  eudh  a  way  that  there  cannot  possibly  be  any 
polbtian,  by  deleterious  matters,  of  soil,  air,  or 
itretta,  and  in  sudbi  a  way  that  no  offence  is  given 
^  light  or  smdl,  and  no  habits  imposed  upon 
^people  which  are  likely  to  be  neglected  by  even 
^  lower  orders  of  the  population. 


It  will  be  readily  admitted  that  the  systems 
in  use  in  this  couiday  cannot  pass  tiie  standard 
thus  laid  down.  The  fault  of  all  of  them  is  that 
in  one  great  oommon  sewer  there  is  an  inde- 
scribable and  unmanageable  mixture  of  nastiness, 
which  pollutes  both  soil  and  atmosphere,  and 
which,  with  the  exception  of  those  lew  cases 
where  effective  irrigation-farming  has  been  intro- 
duoed,  pollutes  streams  as  well.  Irrigation  has 
been  pomted  to  as  the  great  panaosaof  tiia  sewage 
evil,  forgetful  of  the  fact  that  it  leaves  untouched 
the  two  great  evils  of  polluted  air  and  soil,  which; 
as  much  as  anything,  affect  the  health  of  the 
people. 

The  liemur  mtem,  on  the  other  hand,  is 
founded  on  the  dd  Napoleonic  maxim,  "  Beat  the 
enemy  in  detail" — "Divide  and  conquer."  In 
other  words,  never  allow  any  nuisance  to  get  sooh 
aeonmidative  power  that  it  cannot  be  Isept  under, 
perfect  control. 

Primarily,  Captain  Liemur  lays  down  the  piin- 
dple  tiiat  nothing  of  a  seriously  pdlutiag  character 
should  ever  be  allowed  to  enter  the  common 
sewers.  For  this  purpose  it  is  evident  that  not 
only  must  niflht-soil,  and  the  waste  refuse  of  trade 
be  ki^  out,  but  also  the  fattr  and  sedimelitary 
products  which  find  their  way  down  kitohen  sinks, 
and  tiie  deMtect  from  our  streets.  If  this  be  done, 
itis  evident  that  the  sewer*water  by  itself,  though 
not  bright  and  sparkling,  will  contain  in  it  no 
materials  oi  disease  to  contaminate  e&tiMr  soil  or 
air,  and  wili  scarcely  be  dirtier  than  that  whkik 
fiows  from  every  brooklet  in  the  oonntry  after  a 
minfalL 


To  keep  street  detntu9  entirely  out  d  sewers  it 
i»  necessary  'that  the  ^^nllies  should  be  profvided 
with  appaiatus  to  detain  it  Sueh  an  Mparatafl,. 
it  will  be  seen  by  this  drawing,  consists  sunidy  in 
an  iron  bucket,  into  which  the  water,  eominff  mm 
the  street,  can  enter  cmly  by  a  funnel,  and  from 
which  it  can  only  escape  into  the  sewer  by  filter- 
ing upwards  through  a  thick,  loosely- woFsn  etraw 
mat,  the  mud  in  euspension  bemg  simply  cast 
down  into  the  box. 

This  mud  can  be  eaiily  removed  by  eoavsayers, 
the  bucket  in  which  it  is  contained  being  kfted 
and  emptied  into  a  eart  According  to  the  pave- 
mesit  employed  will  be  the  freqnsaioy  of  this  emp- 
tying process.  In  the  ideal  town  ox  which  I  am 
speaking,  Captain  liemur  would  select  the  im- 
proved wood  pavement,  as  being  noiseless^  afibrd- 
ing  a  good  foothold  for  the  horses,  offering  a  free 
scope  lor  ovaporation  and  percolation,  andas  being 
easily  soav«nged  by  machmery.  On  such  a  pave^ 
ment  the  iUtrtUu  would  be  necessarily  smaU. 

To  those  who  would  adyocate  letting  the  mud 
into  the  sewers  I  would  say,  remember  that  it 
must  be  dealt  with  somewhere,  either  by  separating 
it  from  the  sewage  at  the  outftdl,  or  dreoginr  it 
out  of  the  river.  Is  it  not  better,  therefore,  to  deal 
with  it  at  the  starts  and  prevent  not  only  its  de- 
positing, choking,  and  fouling  in  the  sewew,  but 
its  complicating  the  sewage  pnoblem  tfaerealter. 
At  BeUast,  for  instance,  they  hAve  periodtcalfy  to 
break  open  the  sewers  to  dean  out  the  mud. 

Next,  it  is  requisite  to  keep  out  of  the  sewers  all 
the  waste  products  of  industry.  For  thie  purpcMe 
it  iB  absQuitely  necessary  that  legislation  diokdd 
compd  all  mannf  aeturers  to  clear  their  water  be- 
fore passing  it  into  tiie  sewers.    The  reason  fo^ 
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this,  on  the  prino^e  "divide  and  oonqner,"  is 
obvious.  It  18  easier  to  deal  vrith  substances  of 
which  we  know,  or  can  easily  ascertain  the  compo- 
nent parts,  and  the  different  variations  that  may 
occur,  than  when  mixed  with  sewage  and  waste  of 
all  other  kinds.  In  the  latter  case  it  becomes  an 
indescribable  mizture  no  man  can  master,  and  for 
which  if  one  day  a  golden  receipt  were  found, 
the  next  day's  variation  would  render  it  useless. 
The  question  as  to  who  should  bear  the  cost  of 
separate  purification  is  one  between  the  manufac- 
turer and  the  authorities,  in  no  way  affecting  the 
principle  laid  down.  As  a  rule,  and  as  has  now 
been  found  out  by  practice  (see  the  working  of  Uie 
Alkali  Act  and  the  purification  of  dye  and  bleach 
works,  as  exemplified  by  Mr.  Thom  at  the  Society's 
Bivers'  Pollution  Conference),  I  believe  it  would 
pay  the  manufacturer,  and  unless  legislation  com- 
IKds  him  to  do  the  work,  there  is  no  possible  solu- 
tion of  the  sewage  problem. 

The  question  for  the  engineer  is,  how  to  test 
the  obedience  to  the  law.  Captain  Liemur^s 
plan  is  simple.  On  the  drainage-pipe  from  the 
factory  a  bcoid  is  made,  in  which  some  of  the  water 
flowing  off  must  always  be  present.  From  that 
bend  to  the  surface  of  the  side  walk  is  an  upright 
pipe,  covered  by  a  lid.  Through  this  pipe,  by 
means  of  a  smaU  hand-pump  six  inches  long,  the 
inspector  of  nuisances  can  at  any  time  take  a 
sample  for  analysis. 

The  sewage  problem  is  not  always  complicated 
by  the  question  of  manufacturing  refuse,  but  all 
towns  have  in  some  way  or  another  to  get  rid  of 
human  excrement,  which  is  the  most  dangerous, 
and  at  the  same  time  the  most  valuable,  part  of 
sewage.  That  it  is  absolutely  necessary  for  sani- 
tary perfection  that  it  be  kept  out  of  the  common 
sewers  I  think  no .  one  will  deny,  if  its  separate 
collection  can  sanitarily  and  conveniently  be 
effected.  To  be  perfect,  such  collection  involves  a 
great  many  conditions,  which  have  been  well 
expressed  by  the  Senior  Medical  Inspector  of  Hol- 
land. A  review  of  them  is  necessary  in  order  to 
understand  what  the  pneumatic  subdivision  of  the 
liemur  system  really  accomplishes : — 

*'  In  the  first  plaoe,  a  fonn  of  closet  hod  to  bo  oonstmoted 
for  use  in  combination  with  this  system,  really  perfect  in  a 
sanitary  and  aosthetio  sense,  inoffensive  to  sight  and  smell, 
and  simple  and  cheap  enough  for  all  classes  of  society,  indnd- 
ing  the  poorest  ana  most  thoughtless,  and  vet  permitting 
to  the  riob  those  luxuries  to  which  they  may  be  accustomed 
qualities  which  the  water-closet,  as  is  well-known,  does  not 


**  Secondly,  the  use  of  the  water-doeet  for  thoee  who  oould 
afford  the  expense  of  it  and  desired  it,  had  to  remain  possible. 
This  demand  has  been,  among  many  others,  a  stumbling- 
block  to  the  introduction  of  every  pail-doset  or  tub-closet 
system  ever  known. 

<•  Further,  nolabourershad  to  enter  the  houses,  nor  wantons 
and  horses  to  be  seen  in  the  street  to  remind  jpeople  of  the 
work  of  removal,  and  thus  be  a  nuisance.  The  work  had 
to  be  accomplished  without  necessarily  coming  to  the  know- 
ledge of  anyone,  or  attracting  undue  attention* 

<<  But  there  is  another  point  As  hygiene  prescribes  a 
-daily  removal  of  fascal  matters  at  the  least  the  work  had  to 
remain  poedble  from  a  financial  point  of  view;  that  is,  a 
great  many  doseti  had  to  be  einptied  by  but  one  single 
operation.  This  involved  a  very  difficult  problem ;  one  closet 
of  a  row  of  houses  oontainioa^  much,  another  a  little,  and 
many,  perhaps,  nothing  at  all ;  there  were  resistances  to  be 
overcome,  having  the  greatest  differences,  by  the  application 
of  but  one  motive  power  at  one  given  moment,  and  this  with- 
out faihno  or  faltering.  And,  notwithstanding  this  diffi- 
culty,  the  work  had  to  be  done  without  requiring  a  oompli- 
oated  mechanical  apparatus.    FinaUy,  no  gases  could  be 


allowed  to  escape  during  or  after  the  process.  ThepoQ&tioa 
of  the  soil  had  to  be  absolutdy  prevented,  and  sU  danger 
whatever  from  infection  avoided,  without,  howerer,  deploy- 
ing the  agricultural  value  of  the  manure." 

To  the  conditions  above  stated  I  would  add 
another  most  important  one.  It  is,  that  when  from 
accident,  neglect,  or  as  in  the  case  of  solitary 
houses  from  convenience,  the  emptying  process 
does  not  take  place  daily,  the  material  must  be  so 
confined  that  in  no  way  can  anything  escape  to 
contamiiiato  air  or  soil.  And  furtiier,  I  would  add, 
that  the  fatty  and  sedimentary  products  of  kitchen 
sinks,  which  are  the  same  in  substance  as  fecal 
matter,  with  this  difference  that  they  are  not  by 
several  days  so  far  on  the  road  to  decompoedtion, 
should  also  be  removed  under  similar  conditions 
to  isBoal  matter.  In  Holland,  where  these  matters 
find  their  way  fresh  into  the  canals  at  once,  and 
form  good  food  for  the  fish,  they  will  not  trouble 
to  adopt  the  Liemur  system  of  collecting  them, 
but  in  this  country  it  is  desirable  to  exclude  them 
from  the  sewers  for  two  reasons.  First,  that  in 
time  they  would  give  off  organic  matter  in  solution 
and  be  polluting ;  and  secondly,  that  their  valuable 
manurial  qualities  wCtdd  be  lost  to  the  town. 

Captain  liemur's  pneumatic  subdivision  for  the 
collection  of  excrement  and  sink  refuse  is  the  most 
novel  part  of  his  plan  of  town  drainage,  for 
although  the  other  subdivisions  have  many  novel 
features  and  improvements,  it  was  the  only  part 
about  which,  previous  to  its  being  tried,  there  could 
be  any  doubt  as  to  its  being  technically  pos- 
sible. These  doubts  have  now  be^oi  removed  by 
four  years  of  successful  operation.  As  remarked 
by  the  Senior  Medical  Injector  of  Holland,  "  it 
is  due  to  the  inventor  to  state  that  the  works 
executed  by  him  in  Amsterdcun  and  Leyden  show 
that  he  has  overcome  all  the  difficidties  com- 
pletely;" rand  the  Director  of  Public  Works 
supports  this  by  stating  that  "  never  has  there 
been  in  the  history  of  applied  science  an  invention 
which  has  come  to  sucn  perfection  in  so  short  a 
time  as  the  Liemur  system." 

I  will  now  draw  your  attention  for  a  while  to 
the  technical  details  of  the  pneumatic  system. 

Any  large  town  would  be  divided  into  districts 
of  from  250  to  1,000  acres  according  to  local  dr- 
cumstances.  Each  district  would  be  separate  and 
as  independent  from  any  other  as  if  it  were  an 
isolated  town.  Each  such  district  is  again  divided 
into  smaU  drainage  complexes  or  areas  vaiying 
from  10  to  50  acres,  also  according  to  local  circmn 
stances.  Each  of  these  little  drainage  areas  is 
provided  with  one  air-tight  cast-iron  tank,  huilt 
in  sections  so  as  to  be  easily  enlarged,  and  wiUi 
spherical  ends  to  resist  atmospheric  pressure.  This 
tank,  which  for  distinction  sake  I  ci^  a  street  tanlc, 
is  placed  at  a  convenient  spot,  generally  where 
two  or  more  streets  meet,  and  about  three  feet 
under  the  pavement.  From  the  tsmk  along  the 
several  streets  extend  air-tight  cast-iron  main  pipes 
five  inches  in  diameter,  each  perfectly  separate 
and  independent  of  each  other.  Tliese  pipes  are 
connected  by  branches  with  the  closets  of  the 
houses,  and  are  preferably  placed  in  the  rear,  so 
as  to  prevent  as  much  as  possible  tiie  tearing  up 
of  pavements,  and  to  get  at  closets  by  the  shortest 
route. 

It  will  be  imderstood  that  if  a  vacuum  is  made 
in  the  street  tank,  a  motive  x>ower  is  stored  up, 
which  can  be  let  loose  upon  any  given  street  pipe, 
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nH  litemll J  tiKsk  townj^s  the  tank  the  contents 
'  do«el  pmes*  A  nc^w  vaouum  can  thea  be 
i,  AUd    the    emptying    into    the    tank    be 

^iMitioii  then  occurs,  how  is  the  Tacuum 
^d  how  are  the  cdnteuts  of  the  tMik 
To  this  I  roiwt  answer  that  while  the 
iB  heing  pat  into  operation,  that  is  hcfore 
rwjteil  pumping  station  and  its  connections 
ootaplete,  both  the  vacnutn  and  emptying 
****8S  are  the  operation  of  a  movable  air- 
op  ^anpne  and  an  air-tight  tender,  which  oace 
Pf  nsit  fche  street  tank  for  the  *  puipose. 
katodf^  is  meroly  temporary,  and  enabkis  the 
to  he  begun  in  any  number  of  places 
tame  time  without  inconvenience.  It  is 
oted  in  Bohemia,  where  the  system  is 
sly  in  operation  in  barracks  and  large 
J  the  ddoiand  for  the  manure  in  its  un- 
E  fluid  oondition  for  the  cultivation  of  beet 
J  gre^t,  the  price  given  being  equivalcut 
^  bead  per  annum.  Even  this  temporary 
is  without  any  annoyance  to  sight  or 
^ofesior  Tolger  says*  speaking  of  the 
latPrngue:^ — 

Wfcam*  r*p©«fc4ty  witn«iii«d  tbo   operation  with   real 

^i».    Ooee  jin  vlefrantlv-dreiB#d  ludy  with  hvt  servntit 

I  dow  to  ms,  and  I  noticed  how  iha  etouped  duwn  ovtir 

^mln  ^f  th»  rowrvoir,  wfttehing  c*n;futly,  with  warm- 

'  i ,  thd  T&fionft  mauceaTre*,  w  i  thi^ut  the  eJ  f  ghteat 

^^hmma  BVih&Xa.tLfte  which  wan  bdsag  handlt^.^' 

ti  a  veiling   air-pump,  engine,  and  tender, 
IT  good  as  a  temporary  me^^ure,  are  un- 
I  oi  a  permanence,  nor  do  they  form  part 
I  l^vtem  when  complete^.    A  central  station 
■n  m  whkli  ar©  erected  two  or  three  air- 
[cngtutis,  the  aggregate  horse-power  being 
is  required  for  working  purposes,  find 
into  two  or  three  engmes  being  for 
ncf  in  case  of  cleaning,  repairs,  or  acd- 
0niler   the  buildiug  are    air-tight    cast- 
voirs*  in  which  the    engines    maintaiu 
I  of  ^ibout  three-fourths  atmospheric  pres- 
Prom  the  reservoirs  are  laid,  by  the  most 
f  rrmt^ii,  air-tight  pipes,  called  central  pipes ^ 
Ktint  inches  in  diameter,  paising  by,  and  by 
nkof  oonneetians  communicating  with,  each 
|4«ak*    One  conneotion  i^  with  the  top  of 
imd  by  it  air  only  can  be  sucked  out, 
[other  Qonneetion  goea  down  into  the  well 
tcnk  8o  as  to  suck  up  its  contents  and 
lHuan  to  the  central  reservoirs. 

a,  then,  is  the  following  :^rhe  air- 

I  tho  central  building  maintains  during  the 

L  in  the  reservoirs  nndernifjath,  and  in 

length  of   the  central  pipes  connected 

Patrols  of  two  men  each  parade  the 

'    tumkeya.     Coming  to  a  street  tank 

:  he  Uds,  by  which  aoccAS  is  given  to  the 

J  shut  oS'sAoh  pipe  from  the  tank.   One 

his    key  upon    the  cock    connecting 

or  viujuum  pipe  with  the  tank,  iaid  the 

iiis  upon  the  cock  belongiog  to  one  of 

[iiain  pipes  leading  to  the  houses.     The 

e  first  man  tiims  his  key  he  opens  the 

ficu  between  the  central  station  and  the 

tim  itir  contained  in  which  is  at  once  ei- 

^;^H  And  a  Twmum  established,  the  extent  of 

r^j'y^catad  by  a  small  vacuum  meter.     He 

*  1  ttota  tb«  «oek,  whUe   the  other  man*  by 


turning  his  key,  lets  loose  the  force  upon  one  of  the 
pipes  leading  by  its  branches  to  the  houses.  This 
action  repeated  onoe  or  twice  brings  the  foQcal 
matter  into  the  tank.  In  Amsterdam,  for  instance, 
there  are  as  many  as  138  houses  whose  closet  pipes 
are  thus  cleaned  out  at  once.  In  the  same  way  a 
second,  third,  and  fourth  pipe,  each  leading  to 
different  streets,  may  be  dealt  with,  and  the  whole 
faecal  products  of  the  little  drainage  complex 
belonging  to  the  tank  be  thus  collect cmI  in  it. 
Beforo  leaving  the  tank  the  matter  must  be 
despatched  to  the  central  station,  and  this  \a  done 
by  simply  opening  the  second  connection  of  the 
vacuum  pipe,  which  dips  into  the  well  of  the  tank, 
when  all  the  matter  is  at  once  sucked  up  and 
dispatched  towards  the  central  station. 

So  the  men  patrol  the  district  from  tank  to 
tank,  simply  turning  a  few  cocks;  and  such 
is  the  wonderhd  simplicity  and  ingenuity  dis- 
played by  the  inventor,  that»  with  the  exception 
of  these  cooks,  which  are  of  the  simplest  possible 
construction,  and  can  be  taken  up  and  examined 
at  a  moment's  notice,  there  is  nothing  movable^ 
or  which  could  get  out  of  order,  in  the  whole 
system  of  pipes »  from  and  including  the  closet  ta 
the  reservoirs  of  the  central  building. 

The  theoretical  difficulties  to  be  overcome  wer© 
great — some  closets  would  be  much  farthor  off  from 
the  tanks  than  others,  and  some  might  have  received 
no  material  during  the  day,  and  other  unequal  quan- 
tities. It  might  be  imagined,  therefore,  that  by 
reason  of  these  variations  the  vacuum  might  be 
destroyed  and  the  emptying  process  proven  ted .  To 
explain  why  this  is  not  the  case,  I  must  first  Ml 
you  what  cannot  be  done.  It  is  impossible  to 
jjropel  liquid  any  great  distance  through  a  hori- 
zontal pipe  by  air  pressure.  The  piston  of  air 
would  break  through  the  column  of  water, 
cast  it  down  on  the  lower  segment  of  the 
pipe,  and  passing  over  would  destroy  the  vacuum. 
It  is  evident,  therefore,  that  Captain  Liemur  could 
not  us©  horizontal  pipes.  What,  however,  can 
easily  be  done^  is  to  raise  fluids  verticaDy,  as  in  a 
pump,  and  bring  them  to  the  top  of  an  inclined 
plane,  down  which  they  will  flow  by  their  own 
gravity;  consequently,  all  Captain  Liemur's 
pneumatic  pipes  are  a  sucoaaiion  of  wave  lines^ 
being  composed  of  inclineB  varying  from  1  in  5 
to  1  in  250  before  the  street  tanks  are  reaohied, 
according  as  the  fluidity  of  the  matter  increaies, 
I  may  here  say,  that  before  reaching  the  streei 
tanks,  and  even  wheie  water-closets  are  not  used, 
the  matter  is  reduced,  by  the  powerful  action  of 
the  atmospheric  shock,  to  a  consistency  resem- 
bling that  of  the  thinnest  of  chocolate*  Now, 
Captain  Liemur  gives  to  every  branch  pipe  from 
the  houses  to  May  one  street  mam  the  same  aggre- 
gate of  vertical  risers,  breaking  them  up  to  hop 
over  an  intervening  gas  or  water-pifHS,  or  accord- 
ing to  eonvenience*  Now,  a  pump  can  never  empty 
all  the  water  contained  in  the  receptacle  pumped 
from.  There  is  a  mimmnm  that  it  can  never  re- 
move* In  the  same  way  in  these  risers,  which 
iict  like  pumps,  there  must  always  remain  a  mini- 
mum quantity  of  fluid  just  sufficient  to  fiU  the 
riser.  In  a  state  of  rest  this  minimum  is  partly 
in  the  riser  and  partly  in  the  lower  end  of  the 
gradient  of  the  pipe,  forming  a  complete  lock-off 
of  one  gradient  from  another,  and  a  perfect  re- 
sistance   to  the  vacuum    being   destroyed   even 
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though  any  partdcmlar  pipe  m&y  h&ve    fec«iTed 
UQ  aoditiciis  amce  last  the  emptying  pf ooe«s  took 

gaoe.  The  best  example  I  could  |pve  of  this  would 
!  to  take  two  brancbes  from  one  m&m  pipe,  and 
opposite  one  &d other,  as  in  the  jrough  sketch. 
Buppoae  the  nm?r  to  be  in  each  caflo  one  loot  and 
the  branch  100  feet  long,  with  a  gradiettt  of  1  in 
100  ;  the  branch  on  the  right  Leads,  we  will  say; 
to  the  houflc  of  a  nmM  family,  ptodncing-  one  foot 
of  fluid  matter  J  or  jnat  enough  to  fill  the  riser, 
and  ihat  on  tlie  right  to  a  bairack,  where  more 
than  a  hundred  times  as  much  may  he  eicpected. 
Wo  have,  therefore,  in  the  barrack  pipe  a  mass 
suing:  both  pipe  and  riaer,  and  ready »  on  the 
■lig-htest  force,  to  discharge  into  the  main  or  stroet 
pipe»  On  the  other  hitud,  in  the  branch  pipe  of  the 
BEuall  family,  there  is  the  minimum  quantity  eoU 
lected  at  the  foot  of  the  risor.  The  Peking  action 
is  now  put  in  operation  in  the  main  pipe.  What 
is  the  result  r'  The  presmu^  of  the  atmosphere 
begins  to  act,  and  the  barrack  pipe  rapidly  dis^ 
ohargea  into  the  main  pipe^  while  the  smaller 
quantity  is  simply  ehmhing  tip  the  riser,  and  be- 
fore it  has  got  to  the  top  of  the  riser  to  he  in  a  posi- 
tion to  discharge,  rU  the  sutpiua  quantity  in  the 
barrack  pipe  haft  gonc^  and  that  whioh  is  left  is 
simply  equal  to  that  minimum  whioh,  as  I  said 
before^  cannot  be  withdrawn*  In  this  way  the 
fuUest  pipe  always  begins  to  diacharge  first,  the 
next  more  full  waiting  for  it,  and  so  on,  untO 
tiie  minimum  h  reached,  when  simply  air  breaks 
through »  It  is  thus  that  Captain  liemur  taznfl 
natural  lawi  to  his  own  purposes,  and  oontriTea 
ihat  the  minimum  quantity  gives  the  maxknmn 

■latance ,  and  the  maximum  qnrmtity  th  e  minimum 
resist  ance. 

As  I  mentioned  before,  ome  of  the  great  advan- 
iagea  of  the  pneumatio  system  is  that  it  does  not 
I  ^mid  the  uae  of  the  water-closet  to  those  nnwil- 
Hng  to  give  up  the  nm  of  that  es^pensive  and 
oftentimes  troublesome  luxury.  As^  howoFer,  all 
the  water  added  has  hereafter  to  be  got  fid  of, 
Captam  Liemnr  stipulates  that,  if  economy  is  to 
be  studied,  it  is  absolutely  neeessary  to  have  a 
form  of  closet,  of  which  there  are  several  known, 
which  only  allowa  of  a  limited  quantity  of  water 
being  used.  His  own  improved  watei^cioset,  by 
which  a  quart  of  water  is  and  must  be  used  at 
each  sitting,  independent  of  the  will  of  the  indi- 
vidual, has  betin  greatly  admired,  as  being  simple 
in  construction,  and  not  likely  to  get  out  of  order,  or 
to  allow  of  freQKing  in  winter.  It  would  take  up 
too  much  of  your  time  to  describe  this,  especially 
as  1  wish  to  draw  yoiu'  attention  to  the  Liemur 
closet  without  water.  This  is  intended  for  the 
working  classes,  who  cannot  afford  the  more  ex*- 
pensive  lujtury,  and  who  would  abuse  it  if  they 
tad  it.  These  form  75  to  80  per  oent.  of  our 
population,  and  the  liemnr  closet  suitable  for 
thorn  has  been  declared  to  be  as  inoffensive  as  the 
ordinarj^  English  water-closet,  and,  but  for  the 
prejiidire  existing  in  favour  of  that  convenienoe, 
as  well*±itted  for  the  rich  as  for  the  poor* 

The  pneumatic  privy  has  no  movable  meohe^ 
nism  at  all,  and  is  used  without  any  wator  lor 
flushing.  The  excreta  falls  into  the  bottom  of  a 
deep  funnel ,  but  the  size  and  position  of  the  seat 
opening  is  so  aiTanged,  and  the  shape  of  the 
fuimel  is  so  made,  that  the  extreme  area  in  which 
the  ezcrota  can  fall  is  iiractically  as  much  limited 


as  would  be  the  ca£e  in  an  ordinary  ehaaite-j| 
The  effect  is  that  the  excreta  fills  and  » c  ~ 
in  a  pocket  below  of  but  small  camping  i 
touching  the  sides  of  the  funnel,  offiering  \ 
air  a  iSrface  of  only  five  inches.     fli« 
referred  to  is  one  arm  of  a   ahort  bent 
syphon   trap,   discharjsing  in   a   soil-pifK?, 
discharge   is   eflfKited   hy   the  weight  of  thai 
creta,  fluids  and  sol  ids »  themeelv«»,  ««Mjh  ] 
posit  forcing  the  former  out.  Thus  the  oM 
is  automatically  shut  off  from  further  i^ 
tion  with  the  outer  air,  and  it  being  wdl  1 
that  no  fermentation  capable  of   gen^nifirvf  i 
ments  dangerons  to  health  takes  place  wtthuij 
first   thirty  hoars   after  prodnotioii,  it  ii  <  "^ 
that  the  small  surface  of  freah  eubstances  fi 
to   the  air  could  at  the  utonost  only 
offensive  ga#es.     To  oarry  these  o€,  homi 
funnel  is  in  the  upi>er  port  made  douUe,  i 
between  being   i^rovided  with   a  two4Bdl  ^ 
lating  pipe  placed  dose  under  the  lettt  aodl 
to  the  outside  of  the  roof  of  the  beam,  m 
nished  on    top  with  a   so-called  Wolperf* 
sucker.     This  little  contrivano©,  »earctly  ' 
in    this    country,    is    very    simple,    hai^ 
movable     parts     whatever,     but     is 
effective;     the    slightest    and    almost 
tible  motion    of  air  (which    in  towns  ii 
quite    still)   causes   an    upward   eurteot 
pipe.     The  i^aault  b  that  whem  the  lid  is  \ 
from  the  seat  opening  a  current  of  air  s 
onne  downwards  into  the  funnel.     Troia  i 
emdent  that  under  no  eircnm stances  osm  i 
sine  smell  escape  from  this  fannel  mto  tb 
ment.    The  funnel  itaell  heang  of  a  datk  I 
I  it  throws  no  reflected  Ught  on  the  exofeto^ 
It  in  plain,  therefore,  that  there  caiL  he  \ 
to  offend  either  the  sense  of  sight  or  the! 
smeU,  and  this  is  aH  that  can  bo 
the  best  water-closet. 

Attention  muat  bo  called  to  the  fact  1 
pocket  of  the  soil-pipe  into  which  the  i 
the  privy  fimnel  proper  takes  place  is  i 
iated.      Thi»    poelcet^    being    a    bent 
charging  into  the  branch- pipe,  is  th<?  t 
tacle  frottL  which  the  f»cal  matter  is 
removed ;  ail  the  ^me,  whether  i- 
water-closet  or  the  pneumatic  pn 
The  pipe  provided  for  the  vssLtii&tiQn  wn 
serves  at  the  same  timQ  for  tdmittiffij 
pheric  air  for  the  pneumatic  proceas. 
air  does  not  enter  through  the  seat  ( 
is  the  matter  in  the  eloset  itself 
pneumatic  force. 

I  have  now  to  describe  how  it  ia  ^tf*  ' 
mentary  products  of  the  kitchen  flziks  i 
from  the  rest  of  the  house  water,  and  c 
the  pneumatic  pipes .    That  they  are  t bus  i 
is  due  to  an  exceedingly  ingenious  appan 
tain  Liemur  employa  for  sepanitiug  tJ 
the  household  water  rumung  off  to  the  i 
sewer.     It  is  a  trap  placed  at  some  eoili ' 
in  the  open  air,  into  whioh  nil  tht:  fctb 
houaehold  water  on  it«  way  to  the  sew«f  d 
In  order  to  flow  off  into  the  ^fW^r,  oD 
must  pass  upwird  through  a  dove  grattng J 
acts  as  a  ettuner.    The  sedim£nt  m  tbwt 
down  into  a  sort  of  pocket,  ^h--^^  .,*  .^a% 
munication  with  the  privy- s^  \Khni 

the  imenmatic  blast  takes  pW.^ ,  .--  ,   uiiit  oH 


ItlfftTiiyl  atmiiltaiieoTifllf  with  tho  olMet 
In  tkis,  which  enters  tkrougEthe 
it  clean  at  the  same  time* 
iD.mmig  to  the  treatment  of  the  matter 
liittlie  OQntial  station,  I  vfhh  to  say  a  few 
to  th#  remedies  for  accident*?  and 
.  EfTnember  that  the  motto  of  the 
I  '*  ilivide  and  conqncr/'  and  aoQ  how  this 
loot  in  GY^ry  detail .  To  prevent  foreign 
being  thrown  down  and  stopping  up 
»^th©  timiat  of  the  priyy  funnel  you  will 
%  narrower  than  the  pipes  are,  so  that 
lly  oTOiythin^if  poaaing  the  throat  will 
r.  Had  the  most  extraordinary  things  do 
Jfh  in  (jtucticse*  As  a  further  precaution  th  e 
^hcm  li  cros&ed  by  an  iron  bar,  dividing  it 
c^qnal  spaces.  Anything  that  is  sma^l 
it"  pJ  through  will  novor  create  any  stop- 
Liirjf? T  articieB  Mmply  stop  up  the  closet 
md  sfive  tho  pGrscm  who  transgressed  the 
I  of  removing  them,  a  leas  on  found  in 
nmong  the  poorest  x)eople  to  be  quite 
Further  each  branea  pipe  from  a  hou«e 
i  with  a  stop  cock  accesstlile  to  the 
r  which  any  house  eim  at  any  time  be 
i  the  rest  of  the  system.  Presuming 
_  poisible,  tho  whole  pneumatic  power 
■ItooiiQrotrAted  on  any  parbioular  house  pi|)e* 
'  ^^iftgf  as  leakages  a^in  do  not  occur,  and  if 
I  they  would  be  closed  up  by  the  earth  or 
~  I  drawn  in  by  the  suction  power.  In 
ttld  be  impossible  to  keep  a  leak  open 
^'"  d.  But  what  would  be  done  in  ease 
_  ii  an  inqmry  I  have  beard,  and  the 
I  that  one  would  do  the  same  as  if  a  water 
-Mend  it!  There  is  this  difference, 
sen  th©  two  cases,  a  water  pipe  is 
likely  to  break  as  the  pressure  is 
In  the  pneumiitiG  pipes  the  pressure  is 
qmte  a  different  thing,  Supposinti:, 
,  a  fiip«  did  nnaocountably  break,  a  thing 
|l>ot  ooetirred  in  experience  in  the  shifty 
bin  soil  of  Holland^  bow  far  would  it 
tyrtem  ?  If  in  the  house,  the  repair 
'  i  at  onc*>  with  or  without  shutting 
If  in  the  branches  or  main  pipe,  it 
lifUlttOit  ftHect  the  houses  upon  that 
*tfti  i^Qonnt  of  the  risers,  the  pneumatic 
'  '*'  deeply  laid  i  below  frost  depth, 
feet,  in  quite  sufficient,  so  there 
'  there,  A  more  serious  affair  would 
5  of  one  of  the  central  pipes  com- 
» vacmtnEL  to  the  street  tanks.  This 
to  be  discovered.  Iodised,  and 
Suppose,  however,  an  extreme 
» Impair  could  not  be  effected  for  a 
Then  there  are  two  ways  open* 
>  haik  for  the  time  to  the  movable  air- 
r  you  can  simply  not  perform  the  empty- 
"^ '  1^  a  week  instead  of  daily  as  requiretl 
This  delay  has  often  taken  place 
L  (Jiroagh  the  intentional  negligeiice 
at  of  th«  aystem  who  was  in  authority. 
^  is  the  pipes  only,  not  the  closets 
by  pneunjatio  force,  and  there 
» pi  pea  for  a  week^s  product.  Ind  eed , 
H  tb»  cyitem  to  isoLited  houses  on  the 
I  a  town  Or  in  tho  country,  without  any 
(fcfsat  |iipas,  th©  closet  pipes  are  only 
^btemptiM  once  a  week* 


In  ease  anyone  should  think  that  fermentation 
would  set  in  in  the  closed  pipes  during  that  period, 
I  may  mention  that  the  Dutch  authoritica  tried 
the  expedinent  for  thirteen  tuonths,  and  found  no 
change* 

I  have  especially  dwelt  upon  the  chance  of  aecn- 
dents  and  their  etfect  upon  the  system,  as  I  have 
found  the  subject  quite  a  bugbear  in  the  eyes  of 
many. 

I  have  now  to  describe  what  is  to  bo  done  with 
the  matter  collected  at  the  central  reservoir, 
namely,  its  conversion  into  poufiretie.  This  part 
of  tho  liiernur  system  bus  not  yet  been  tested  on  a 
large  soale,  although  the  practicability  of  it  ba^ 
been  sufficiently  proved  both  by  actual  trial  and 
hj  experience  in  sugar-refining,  in  which  a  similar 
process  is  carried  on. 

It  is  a  well  ascertained  fact,  that  of  the  heat 
contained  in  tho  steam  of  a  high  pressure  engine, 
employed  in  working  the  atr*purup  engine  for 
collecting  the  matter,  but  7  to  8  per  cent,  are 
converted  into  power,  the  remuining  ^2  per  cent, 
escaping  with  the  exhaust  steam.  It  is  this 
steam,  superheated  by  being  passed  through 
a  Green* J3  eeonomiser,  and  made  dry  a^n^ 
that  Captain  Liemur  uses  for  the  drying  process. 
It  is  conducted  through  pipes  in  an  upright  her^ 
metically  closed  boiler,  into  which  the  fluid 
manure,  after  being  mixed  with  a  little  sulpburin 
acid,  is  conducted ,  and  in  which  by  tho  heat  thus 
imparted  a  rapid  boiling  takes  place.  Thin  is 
assisted  hy  tho  fact  th&t  a  parta^  vacuum  exists 
in  the  boder  on  account  of  the  vapours  of  the 
evaporation  being  condensed  in  another  receptacle* 
This  otlier  receptacle  is  engaged  in  the  second  or 
drying  process,  and  consists  of  a  hollow  drum  of 
thin  red  copper,  fifteen  feet  long,  and  two  feet 
iu  diameter,  TMs  drum  revolve;*  in  a  trough  of 
the  already  thickened  matter,  and  h  itself  placed 
in  a  hennfitically  closed  vessel,  in  which  a  vacuum 
is  maintained.  What  with  the  heat  imparted 
to  the  drum  from  the  inside  by  the  vapours  from 
the  first  boiling  which  pass  through  it,  and  the 
vacuum  outride,  the  thin  layer  of  feocal  matter  it 
takes  up  is  thoroughly  dried  in  the  course  of  one 
revolution,  and  is  scraped  off  by  a  fixed  knife, 
falling  in  little  shavings  into  a  box  below, 

Now,  whatever  manurial  ingredients  there  are 
in  the  sewage  must  be  in  the  poudretU,  the  air,  or 
the  vapours-  They  cannot  be  in  the  vapours,  for 
these  come  out  as  pure  distilled  water,  nor  in  the 
air,  for  a  vacuum  is  maintained  in  the  ve^sselp 
therefore  they  moat  all  be  m  the  pQudrcUe, 

As  the  pnndriitte  has  not  yet  taken  its  place  aa 
an  article  of  commoree,  I  will  not  enter  into  any 
estimates  as  to  the  revenue  to  be  derived  from 
it3  sale,  I  woiUd  merely  point  out  that  it  is 
the  pure  undiluted  material,  in  a  strong  concen- 
trateil  state,  and  capable  of  lieing  stored  for  any 
length  of  time,  and  that  I  firmly  believe  that  in 
a  town  moderately  densely  populated  the  revenue 
would  be  sufficient  not  only  to  cover  the  annnal 
expenses  but  to  pay  the  interest  of>  and  redemp- 
tion on,  the  cost  of  the  works.  In  oUier  words, 
that  the  pneumatic  system  would  practically  cost 
the  ratepayers  nothing. 

For  a  similar  reason  I  will  make  no  estimatet 
of  cost,  as  this,  as  in  all  drainage  works,  vnriies 
immensely,  according  to  local  circumstances. 

The  sanitary  view  of  the  pneumatic  system  is 


btst  described  in  the  foUowmg  eeiiteikcaa  from  the 
iMjcount  hj  the  Senior  Medical  Ingpector  of 
Holland  i — 

"  SANiTAiiY.— Theei^crstft««,  fromtba  moniant  the  do«te 
Hfe  erapti^  to  tlio  moment  whe&  the  prooeis  is  fiaiahsd  atid 
Hief  &re  c^o&Terted  uato  diy  powder,,  ftbiolatalf  ddprived  uf 
All  obimoo  of  doin^  bamij  beiag  lockfd  up  from  ftmi  to  lut 
In  «ir>Ugbt  vesaaU.  The  powder  itself  iftbiu-iiiJeii,  becanso 
fifrmeQlatiiJii  la.  a.  dry  state  is  impoidblje.  The  wattit*  of  tbe 
excreta  haa  aIbo  became  barmleAi,  Iwcnun,  bcin^  drtven  out 
by  oTiporatioti  cud  eondeiwed  mgajii  (tJie  Tapour  paa»ea 
through  ftu  ordiaajy  oondcmier),  it  returns  to  the  pubUo 
tlreatai  as  distilled,  and  €oii«equeutiy,  pure  waten  And  tba 
gaseous  products  of  tbe  ^j-vapotfttiuu,  parhapB  still  contain  idk 
germa  of  disease,  are  blawn  by  the  air-pump  viig\ni\  with 
Use  rest  of  tha  &ir  sucked  up  out  of  th^  tubas  aad  pipe.*,  iot^j 
tba  fireptoes  of  tb«  boiler,  wid  there  at«  ooMplctely  bun»;d. 
No  mattarT  tlierafore,  bow  infcotious  the  «i^rat*  Euay  have 
boon,  their  power  ta  work  evil  is  stopped  far  OTer/' 

In  suppQrt  of  this,  I  may  Jidd  that  official 
statements  at  Lc^yden  aver  that  the  district  when? 
the  syatem  is  applied  was  formery  noted  lor  the 
prevnieuce  of  t^-phoid  imd  diphtheria,  and  that 
these  difiea«€ia  have  now  disappeared  entirely* 
BimOar  eridtmce  is  given  by  the  Amstordam 
ftuthoritma* 

Having  described  the  pneamatic  siihdiTtsiou 
of  the  Liemur  system,  I  must  now  shortly  state 
how  Captain  Lieraur  would  provide  for  the  ordi* 
Dary  drainage,  aa  distinct  from  the  sewerage^  if 
the  town  were  perfectly  virgin  in  this  respect. 
This  purt  of  the  fystem  is  of  leaa  interest  in  Eng- 
landt  because  most  of  our  towns  are  sewered,  or  at 
any  rate  have  the  rudimemts  of  lewers,  which  they 
would  be  unlikely  to  displace  for  his  improved 
sewers,  Iii  their  case  he  would  amply  apply  the 
pneumatic  fly  stem »  and,  if  they  liked  ^  his  mode  of 
removing  street  detritus^  thus  relieving  the  sewers 
of  all  dangerous  matter.  But  in  a  town  entirely 
new  as  to  drainage^  he  would  never  adopt  the 
present  system ,  by  which  not  only  is  great  coat 
incurred,  hut  pollution  of  soil  rendert^d  unavoid- 
able. He  woidd  construct  the  ordinary  sewers  of 
vitrified  earthen  ware  ^  so  as  to  he  practically  im- 
perviousj  and  then  nothing  would  get  either  in  or 
oat  except  through  the  proper  channels.  To  provide 
for  the  drainage  of  the  subsoil,  for  which  at  present 
the  common  sewer  serves  by  its  porosity,  he  would 
ftiUow  the  farmer's  plan  of  laying  agricultural 
drain-pipes*  these  emptying  at  intervals  into  the 
ordinary  sewer  below.  These  subsoil  drains  would 
he  laid  so  as  to  keep  the  subsoil  water  permanently 
at  its  lowest  level,  thus  preventing  the  fluctua- 
tions^  which  cause  the  alternate  inhaling  and 
exhaling  by  the  earth  of  th*!  atmosphere.  The 
sanitary  results  of  such  fluctuations  arc  thus 
described  hy  Dr,  Alfred  Carpenter:-— 

*^  la  a  porous  soil,  whicb  easily  allows  af  the  ri^e  and  fall 
of  tha  water*liD0t  "iti  uuoaut  of  air  finds  eutrauce  ^nd  ttli 
fi(|l»fc1  ia  volume  to  th^  quantity  ef  water  wbicb  occupita  the 
itttsfrstifxs  of  tlioi'&Tlb.  If  tho  soil  is  iiapuru  from  cesspool 
foikige  «cid  otht^r  mvm^^  abominatious^  the  air  drawa  iuto 
tboa*  ixLteratioes,  as  the  wAtet-liue  falU,  b««omes  uaturally 
loaded  with  tbu  results  of  sewafre  decxtinpoaitiau.  As  the 
wmler-lin0  rises  this  air  is  expelled  and  adulteratea  the  pur^r 
aliuofl|»het«  above.  If  tha  area  Is  an  inhabited  one,  muah  of 
UjIs  fijQdi  it  way  into  the  baseTnent  of  tha  houses  built  upau 
aucb  a  fuisndation  (it  gets  out  more  easily  there),  and  the 
inhabitants  naturally  suffer  from  ilio  effecia  of  foul  air.  II 
tho  «Qbsoil  ts  drained  by  aewar  pipeSi  and  the  latter  are  not 
voatilated  iu  the  most  efficieut  mannvr,  another  evil  al^o 
arises.  Th&  sewfrs  whieb  weru  pervinos,  and  allowed  leuk- 
fiie^e  into  t&e  subsoil  dI  both  air  sjtid  water,  which  poAifd 
downward  B,  are  now  sealed  to  some  extent,  and  all  sewer 


gaaea  tod  tbeir  way  iufca  iha  bo'osss  direct     BiU  this  ls|| 
all    The  rise  of  tba  w&ter«UiM  i»  ati^dsd  b| « 
Typhoid,  oud  its  allied  dlwaifis,  beeoiu»  prsvi] 
tho  water- line  falls  again  anotber  sat  of  diMn  \ 
vftleutalsa,  the  tut«nuittsmt  class  ^«gtia,nfl)tn1gia,ii 
disorders,  are  rife.     It  is  iouad  iu  s-gtis  districts  I 
diyittgf  which  natoj&Uy  follows  upo«  tha  Ml  ot  tl^ 


line,  is  accompanied  by  epidemics  of  intarmitfisat  I 
its  allies,  with  all  tboi«  acute  suferiagu  whit^h  a«  i 
brow  ague,  megrims,  it  ul  fjentif  ^mnf.  So  it  b«i 
iatereat  of  the  inhabttftat»  of  suoh  a  dittriAl  tol 
water-Uaa  as  fiearly  as  possible  at  lties$u4ia  bfil,  f 
or  full  is  fdwajA  folio  wdl  by  daiuHg^  to  pablic  I    ' 

fieddes    the    sanitary    advantagoei    til 
t<^hmc^  advantages  which  eAMt  such  %M 
coat    that   th«ee   subsoil   dmktt,  and  ^| 
proper,  can  be  constructed  for  about  M  i 
the  present  impftrfect   system.      Tho  ewi    ^ 
made  much  smaJjer  without  lear  of  btirvtinfi* 
when  full,  because  of    the    pawnain-iit  i^r 
outside    of     the    higher    suOfloil    water, 
oiirrent  in  them  will  at  all  times  be  i 
and  hence  moro  cleansing  in  its  action,  i 
water  contained    in   them,    deprived  by  i 
Liemur's  phms  of  putreacible  matter  and  a 
turiug  waste,  be  allowed,  without  ' 
rnent.  to  enter  streams,  his  iewera  tsail  I 
most  direct  route  to  th«  neamt  wit«r  c 
saving  the  enormotis  expense  of  hag&  \ 
interpepting  sowers  now  so  much  tiMlBf 
the  whole  of  the  sewage  out  of  town.^ 

The  ahove  descrif ition  of  tho  lia  ^ 
necessary  brief  and  imperfect*      A  ^ 
for    mintiter    details^  I    would    refef 
technical  account  written  by  me  in  tbi^ 
Mecitrd  of  2 1st  November,  1874, 

In  conclusion,  let  me  say  that  to  i^ 
system  a  number  of  theoretical  obje 
sure  to  aris<j,  the  answer  to  which  is  thut  ij 
they  do  not  arise.    The  subject »  however,; 
paramount  importance  for  England,  that! 
men t  official  inquiry  into  the  systomiiiv*«TTM 
In  this  I  am  s^ure  every  one  will  agre^j  ""**" 
as  I  hope,  in  the  preceding  remarks  i*  j 
cose  has  be^i  made  out. 


DISCUSSION. 

Mr.  A.  B,  Abhott  eaii  M  had  seen  somti 
closets  described  in  the  pi^er,  in  aoiae  of  j 
localitieB  in  Ley  den «  Amib^dara,  ind 
was  much  surprised  to  find  that  thoy  wm^ 
sweet  and  pleasant  *,  in  fact,  superior  to  tli*  ■ 
ranfifament  to  be  found  in  midale-oUas  hot" 
land  as  regarded  feeudom  &0111  td!  kinds  of  i 

Mr.  R.  Eawltaton,  G.I.,  said  he  had  heml^ 
the  engineer  from  South  port,  who  wfnij 
Leyden  to  examme  tbk  system,  that  be  1 
of  ih^c  closets  choked  up'  to  the  top*    Ha  | 
elij^ht^st  wish  to  throw  cold  water  on  i 
sydt^atHj  or  to  say  a  word  which  would  | 
or  distrirt  in  England  taking  it  up,  nor  i 
disparage  it  by  wbat  he  said,   wiciiuit  b«I 
well  thlt  it   was   impossible  fot  bomjpi  I 
devise    anything   which,   at   some  j^mnlj 
would  not  fail.    Water- dosets  w*re  of  | 
get  choked^  sod  eo  wore  any  olher  MaibiJ 
what  ho  did  of  seweragSf  water  sup  *~ 
did  not  think  there  was  much  Wtti  ^ 
beins^  largely  adopted  in  England*  »lt4^^ 
iU  cost :  nor'did  he  approve  01  all  Um  iapBC 
which  hiid  been  mode  in  retsrenm  tn  th»|; 
with  which  no  one  was  better  aoqouDbidt' 
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■»!««  ooitiT  ODimi^  to  beipi  witiif  sod  if  it  were  to 
tlliplHHBtod  V  <^  B7*^>n  oftion  ptpet  00  oompUoated 
p^vbieh  had  been  deeoribed,  and  xequiring  a  aet  of 
Ihhi  to  keep  them  in  order,  he  £8ared  that  even  if 
tovA  adopted  it,  very  fev  othen  would  foUow  ita 
pk  He  h^  that  the  exiatinff  ajatem  ni^  be' 
kwtakto  aa  not  to  pdUate  mSiet  the  anbeoil,  the 
araaj  dwelling  in  oootaet  with  the  draina,  and  that 
It  fau  air  obtained  aooeae  to  a  honae,  the  fiuilt  waa 
hth«  mtem,  but  in  the  conatrootion  or  maoa^^ 
With  regard  to  &e  folding  of  rivers,  if  Oaptain 
-^1  lyttem  were  adopted  in  every  town  he  did  not 
tkit  it  would  dinriniah  the  amoimt  of  poUation 
■I  wii,  for  it  had  beenahownin  the  reoent  report 
kftSifn  FbUotion  Coniniieaien,headed  by  Dr.  Frank- 
L  tbit  the  efloent  water  from^towna  with  no  water- 
I  wu  aoaroely  djatbapiiahablft  from  thatwhere  they 
uiTenally  used.  Captain  liemur  admitted  that 
mat  be  drained,  and  though  he  oondemned  the 
Eih  lyatem,  he  waa  inK>bably  not  so  well  acquainted 
I  it  u  cor  own  engin,em,  and  therefore  he  would 
•  dooa  better  to  oonnne  himself  to  setting  forth  the 
liof  his  own  method  without  disparagmg  others. 
htU  there  had  been  many  instances  of  imperfect 
H  tad  sewer  ssratems,  but  they  were  not  necessary 
tt  the  water  system.  He  waa  by  no  means  certain 
ta  perfectly  air-tight  system  of  drains  was  desirable, 
mi^  the  lower  half  of  a  drain  should  be  water- 
t,  he  did  not  think  the  upper  lulf  should  be.  He 
lot  think  Capt  Liemur*s  system  would  diminish  the 
ttioa  of  rivera— it  would  increaae  the  operation  neoes- 
ii  getting  rid  of  human  excreta ;  and  as  to  the 
"il  collected  paving  the  expensee  and  in- 
on  the  capital  ootlay,  whatever  might  be 
ktenenls  pat  fortii,  he  had  no  hesitation  in 
bg  that  net  one-loaxth  of  them  would  be  ful- 
i  In  the  town  of  HoUand  whioh  he  had  referred 
excreta  taken  from  the  reaervoirs  was  sold  in 
at  the  rate  of  about  33  ^pallona  for  Is.,  but  the 
» wu  put  forward  that  this  refuse  was  worth  8s. 
hmd  per  annum.  The  laboratory  experiments  of 
[  an  as  Lawea,  Hoffinann,  and  otiier  chemists,  did 
fed  it  higher  than  6s.  6d.  or  8s.  9d.,  or  something  of 
ti&df  and  they  all  knew  that  the  value  assigned  in 
■bontory  coufd  never  be  commercially  realised ;  at 
^s^  it  never  came  out,  aa  many  unfortunate  persons 
iinod  to  their  coat  who  had  invested  their  money  in 
mm  for  making  vast  profits  out  of  human  excreta 
taicallT  treated.  No  one  need  deny  that  there  was  a 
m  m  nnman  excreta,  but  it  waa  nothing  like  what 
^ftearepreaented.  The  system  of  drymg  was  not 
"m  in  any  town  in  HolLmd,  but  omy  in  the 
',  and  he  would  strongly  advise  Capt  Liemur 
npt  it,  as  it  would  only  complicate  the  system 
JMS,  and  probably  the  product  would  be  leas 
^  as  a  manure  than  in  ita  present  concentrated 

nqr  said  it  waa  dear  that  very  long  pipes  would 

k^bft  employed,  and  it  appeared  to  him  that  incase 

{e,  the  whole  length  would  have  to  be  taken 

mr  to  diaeover  where  the  frnlt  lay,  whidi  would 

twuMesome  and  expensive. 

ttWtt  had  only  just  returned  from  Holland, 

be  had  ^one,  as  a  member  of  a  Local  Board  of 

^io  inqoire  into  the  merita  of  this  new  system. 

I  to  him  that  thore  were  insuperable  practical 

in  the  way  of  its  adoption,  even  oonsidering 

oeasity  for  separating  the  excreta  from  the 

ofthehouaea.    Granting  this  were  necessarv 

.  it  eould  be  aooomplished  by  the  pail  or  tub 

iorirtdflh  this  pneumatic  dispatch  waa  only  a 

^      '  a  much  more  expensive  and  comidicated 

to  be  exdnded  aa  much  as  jpoasibLe, 

must  be  otherwise  dispooed  of,  and  as 

a  large  piopoition  ox  the  urine,  the 

W9ald  hwra  loitfrom 


half  to  two-thirds  its  manniial  vafaie.  It  would,  how« 
ever, praotieally  be impoasibleto  get  servants todothis, 
and  therefore  the  pipea  would  be  burdened  with  a  much 
larser  proportion  of  fluid  xefiue  than  waa  the  case  in 
Holland,  though  there  it  oame  into  the  reaervoir  in  a 
liquid  atream,  and  contained  so  little  valuable  propertiea 
that  at  the  preaent  time  in  Amatecdam  only  about  2d. 
per  100  kiloa.  waa  being  obtained  for  it.  Considerably 
more  waa  given  at  Leyden,  but  he  understood  it  waa 
expected  t£at  a  amallar  amount  would  be  offered  at  the 
next  auction.  As  to  the  sanitarv  part  of  Ae  question,  it 
could  not  yet  be  said  that  they  had  any  trustworthy  in- 
formation, because  both  in  Amsterdam  and  Leyden  it 
was  only  introduced  in  certain  districts,  and  suflldent 
data  to  form  an  opinion  had  not  yet  been  obtained.  H« 
hoped,  therefore|,  that  people  woold  not  raahly  ado|)t  « 
new  system  whioh  must  be  very  e^qiensive,  and  might 
prove  very  difficult  in  operation,  and  uncertain  in 
reaults. 

Mr,  Shelford  aaid  he  once  heard  an  enthusinstio 
manager  of  a  sewage  manure  company  say  that  there  * 
was  a  good  time  coming,  when  the  whole  sewage  of 
London  would  be  treated  at  Barking,  and  so  effidently 
that  the  efSuent  water  would  be  supplied  over  again  for 
drinking  purposes.  He  hoped  that  would  not  happen 
while  he  lived  in  London,  and  the  plan  now  pro|K>aed 
certainly  seemed  more  practicable,  or  probably  Mr. 
Hawksley  would  not  have  countenanced  i^  even  to  the 
extent  of  presiding.  At  the  same  time,  his  experience 
had  taught  him  that  the  greatest  difficulty  in  dealing 
with  sewage  in  thia  countiT  was  connected  with  manu- 
facturing refuse,  and  this  Ci^tain  Liemur  did  not  take 
any  account  of.  He  said,  in  effect,  that  the  manufoc- 
turers  must  wash  their  dirty  linen  at  home ;  but  to  this 
there  were  great,  and  sometimes  insuperable,  obstadea. 
If  this  kind  of  refuse  oould  be  got  rid  ot  the  present 
system  of  drainage  would  be  amply  sufficient  to  meet 
the  ottv  of  house  sewage ;  if  intermittent  filtration,  irri- 
gation, or  predpitation  were  adopted,  in  which  mat 
improvements  had  been  and  still  were  bdng  made.  Hoi- 
lanid  being  naturally  a  flat  country,  there  were  difficul- 
ties in  the  way  of  water  drainage,  and  therefore  such  a 
system  aa  thia  was  much  more  applicable  than  in  Eng- 
land, where  he  believed  it  would  be  difficult  of  intro- 
duction, owing  to  the  inequalities  in  the  levels. 

Mr.  Seott  said  difference  of  levd  was  no  objection  at 
all,  though  in  extreme  caaes  it  might  add  to  the  expense. 

Dr.  Saadvith  eordiallv  seoonded  the  remark,  that 
they  should  not  rush  rashly  into  new  systems  of  drainage 
the  evils  of  whidi  had  been  weU  illustrated  by  past  ex- 
perienoe.  Soma  40  years  ago  the  oesspit  system  was  in 
vogne,  but  it  was  liable  to  abuse  from  neglect,  and  the 
oonsequenoe  wasthat  water-dosetshad  been  introduced,  aa 
the  r^alt  of  whidi  thece  was  one  large  oeaspool,  miles 
in  length,  instead  of  a  vaat  number  of  separate  ones^ 
and  the  whole  population  was  thus  placed  at  the  merey 
of  a  drunken  or  dishonest  workman.  Impure  gases^ 
conveying  disease,  penetrated  into  houses  through  the 
rwnnllost  diink,  and  the  consequence  was  they  had  mysteri- 
ous outbreaks  of  tjrpho^  fever  in  every  direction,  and 
notwithstanding  thi2b  the  water  oompaniea  went  fsrther 
and  farther  up  the  river  for  their  supplies,  it  was  by 
no  means  unoommon  for  distinct  traces  of  human  exore- 
ment  to  be  found  in  drinking-water.  Therefore,  while 
this  showed  that  they  ought  not  to  rush  inconsiderately 
into  new  schemes  of  draina^  it  also  afforded  ample 
reasons  for  carefully  examining  any  suggestion  which 
appeared  lees  open  to  objection,  and  Captain  liemur^s 
certainly  seemea  worthy  of  examination. 

Dr.  Buchanan  said  he  was  at  Leyden  in  January  last 
for  a  short  time,  when  he  had  an  opportunity  of  inspect- 
ing the  operation  of  this  system.  He  did  not  see  more 
than  thirty  closets,  but  having  regard  to  the  dass  of 
houses  and  the  character  of  the  pec^le,  thev  were  in  aa 
good  nnitarj  ^wmiiitLMr*  m  any  to  m  found  in  England. 
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They  were  not  in  ftU  oaA»  imodorgus,  and  some  were 
ftlightly  beam  eared,  but  he  did  not  s««  any  choked  up. 
His  Yisit  w&s  qtiite  unexpected^  and  the  enginei  beitig 
out  of  ordet-  were  not  at  workp  nor  were  there  aa  yot  any 
ftatisLics  flhowini5  the  Banitary  adTaotagea,  but,  from  the 
desoription  of  the  prooeis,  it  might  be  expected  that 
thore  ootild  not  be  any  Buch  decomfioaitLon  of  exerota  aa 
to  alFeot  the  public  health  at  any  rato;  aiid  if  there 
were  any  dtingeir  of  infection  in  particular  bonsei,  the 
diaeaHed  excreta  oould  bo  much  mere  eai^ly  treated  in  an 
appropriate  manncf  than  a  large  volume  of  sewage.  He 
thought,  moreoTTer,  that  the  Toport  of  the  Eivefs  Pollu- 
tion Commiaaion,  to  which  Mr,  Rawlinson  had  referred^ 
WM  not  qnito  understood  generally,  beeauee  m  every 
OBie  who^e  the  sewage  of  a  tnLddeo  town  or  diatfict 
htjd  been  examlaed,  and  found  to  be  equally  offenaire 
with  thftt  ivonL  water-cloaeta,  the  middens  themBelTea 
dialned  into  the  seweifi,  and  therefore  all  the  uruie  and 
soluble  mattots  would  naturally  R€>t  into  tha  aewago,  so 
that  be  should  not  haT©  be*jn  at  all  aurpriii&d  to  find  it 
even  stronger  than  in  water-closet  towns,  where  it  was 
more  dOuted.  The  stuff  left  behind  in  the  middens 
most  under  such  circumstanees  be  the  Terieat  rubbish 
for  agricultural  pnrpoiea,  and  could  not  be  at  all  com* 
pared  with  the  concentrated  material  obtained  by 
evaporating  the  excreta  under  Capt.  Liemur's  iybtem. 

Itr.  6k  Eedgrave  said  he  bad  carefully  pemsedthe  artiole 
in  the  Sunitartj  Record  to  which  Mr.  ScotI  had  TofuTed, 
Mid  there  he  found  many  statifltica  which  were  altogether 
omittod  in  the  present  paper.  Amongst  othi>r  things,  a 
cartjfuj  ofltimute  was  made  of  the  composition  of  the 
a«wage,  and  it  was  stated  that  in  an  average  town  one 
pint  of  water  per  bend  per  diem  would  ba  used  in  the 
bedrooms  for  washing  purx>08as.  This  seemed  a  ridicii- 
lonflly  small  quantity »  but  it  wiis  arrived  at  by  assuming 
that  five -sixths  of  the  people  would  wash  in  the  kitchen 
or  basement,  and  that  the  Fcmainiag  sixtb  would  each 
n»fi  thre*  qtjarts  per  head  per  diem :  but  this  made  no 
allowance  ior  the  use  of  baths^  &c.,  which  would  require 
an  entirely  separate  system  of  internal  house  drain  tip;*;* 
^The  total  amount  of  lioQids  and  solids  cjirried  into  the 
reservoirs  was  estimated  at  03oz.  per  bead  per  day^  from 
which  6osE*  of  dry  p^udrttte  was  to  be  obtained ;  bat, 
according  to  the  ear(3ful  estimate  made  by  the  Eirers 
Pollution  Commission,  the  amount  of  dry  powder  was 
given  at  2Jo2.»  bo  that  the  remainder  must  come  from 
the  kitchen  or  road  refuse*  The  cost  of  this  system  was 
given  at  something  like  £4  per  head,  the  interest  on 
wbiebf  apart  from  working  expenses  and  maiotenanee, 
would  be  about  4s. ;  but  the  excreta  rauld  bo  removed 
by  the  pail  or  tub  process  at  a  coat  of  Is.  per  head, 
which  would  therefore  seem  to  be  far  prt  ferable  in  a 
ftnoTiciai  point  of  view»  There  was  another  point  to 
which  attention  had  already  been  oalled,  viz.,  that  the 
sewage  malter  was  but  a  Mmall  percentage  of  the  whole 
jnefuae — not  more  than  one-fonrth^-so  that  some  kind  of 
precipitation  or  irrigation  works  would  have  to  bo 
employed,  adding  grently  to  the  coat.  The  evaporation 
to  prodnco  the  p^udntte  was  to  be  effected  by  the  waste 
steam,  whieh,  though  it  looked  very  well  in  Uieory, 
would,  he  thcKii^ht,  prove  very  different  in  practice.  If 
the^  steam  oould  bo  utiUeed  in  the  way  suggested,  he 
believfd  Oapt.  Liernur  would  do  wtfll  to  come  to  Eng- 
land to  tmch  our  manufacturers  how  to  omploy  thuir 
waste  steam. 

Mr.  Birch  thought  it  would  bo  woll  if  Mr,  Scott  were 
to  ^ive  more  detailed  information  as  to  the  populations 
winch  were  reaUy  served  hy  this  process,  and  how  long 
it  had  been  in  operation,  because  he  believed  many  per- 
■oni  were  under  the  impression  that  Amsterdam,  St^ 
Petersburgh,  and  many  other  large  towns  were  being 
treated  on  this  principle,  which  was  of  course  a  ^uii- 
rantee  of  its  complete  success*  The  closet  described 
seemed  very  similar  to  the  common  syphon  closeta  in 
use  in  villages  and  places  where  there  was  not  a  good 
■apply  of  water,  only  enough  being  used  t^  keep  the  pan 


clean,  and  if  jt  were  so  ho  did  not  sec  the  ooccai^ J 
iidopting  the  pneumatic  proceai.     Then  ( 
water  being  excluded^  he   should  Hke  to 
would  be  the   effect  in  a  pkca  wh€t«  that  I 
epidemic ;  was  the  water  mm.  the  bitlii  to  IdR 
into  the  river  to  be  used  by  thoM  lowsr  dovnthai^ 
Again,  with  regard  to  the  effluvia,  he  did  aot  mm\ 
should  go  up  lie  pipe  from  between  tbe  two  f 
rather  than  through  the  large  centrmi  opooilkg  f 
room.     He  should  also   like   to  know  the  ^li 
water  which  would  be  required  ;  in  midden  l( 
usual   quantity  was  7  or  S  gals,  per  head  per  i 
putting  it  at  5  gals.,  with  a  popula(iDn  of  20,44  _ 
would  amount  to  500  tons  of  water  per  day,  pbick  tt  i 
take,  he  believed,  about  50  tons  of  coal  lo  evupon 
it  could  be  done   by  the  waste  steam,  bs 
engines  must  be  worked  very  uneoonomically, 

Mr.  Bawtinson  said  he  waj  quite  awai^off 
stated  by  Dr,  Buchanan,  but  thia  excreta  from  ] 
towns  were  mixed  with  aahea,  which  acted  its  i| 
sponge,  and  became  aatorated.    To  show  that  the  t 
and  urine  became  absorbed  to  a  great  eJEteu;  in  tij 
he  might  mention  that  towns  like  livcrfnooi  or  1 
chefitoTj  which  expended £200,000  per  annum  oat' 
moral  of  the  sewage,  obtained  about  hxM  thxl  I 
back  again  by  the  sale  of  the  maniuie.    A  «Qa 
might  therefore  be  fiairly  made  between  tkt  i 
water  from  such  towns,  and  that  frum  thoss  m  1 ' 
whole  sewa^  matter  went  into  the  drains. 

Major-O^eneral  Syngo  remarked  that  in  the  i 
it  was  etatc^i  that  the  addition  of  the  aahot  had  4 
tendency  to  depreciate  the  value  of  the  r«ffultiDf  i 
and,  therefore,  it  would  appear  aa  if  the  drains 
valuable  portion  into  the  sewers,  to  which  Dr.  I 
had  referred,  was  accelerated  by  this  meaiM. 

Mr.  Shoollited  asked  how  the  p&udrem  was  I 
of,  and  in  what  way  tho  material  was  r^movidf 
reservoirs, 

Mr.  Flynt  said  he  hsd  visitod  and  io 
Licrnut's  works  in  Holland,  not  as  an  i 
a  journalist,  to  report  the  results ;  and  he  ] 
fectly   satisfied  of    their  aucoeas.     In   Aw 
system  was  in  use  in  eight  or  nine  diflWont  liintni'WI 
as  they  probably  commenced  at  only  on-j,  Xth  wn  i^' 
evidence  that  it  was  satisfactory.  He  h 
mation  not  only  from  the  Government  -■  i 
the  inhabitants,  who  stated  that  it  was  very  in 
itnd  thin  was  confirmed  by  an  ioBpeotton  of  tkll 
which,  though  often  pkced  in  idose  proidittl^T 
kitchens,  and  not  much  larger  than  an  eiglit-dijd 
wers  not  in  the  slightest  degree  offensive,    lliii  ^ 
only  the  caao  in  private  houses,  but  in  a  blgi) 
establishment  where  a  great  number  of  eld  ptip 
children  were  loi^ated,  and  whore,  conaeqtt^nlly, 
would  b&  moTe  probability  of  onpleaaantQeas  arifui^ 
had  also  visited   the  works,  and  fotmd  notbio^alj 
offensive.  The  system  had  been  introdu^'ed  at  X 
which   was  a  poor  town,  in  consequence  of  ill  { 
soccess  in  the  neighbouring  cities*  and  micMl  '^ 
being  constructed  for  converting  the  mslerid  t 
PttudretU.  At  Leyden  2s.  8d,  per  head  had  btcfll 
for  the  manure,  and  he  was  told  that  its  valtio  wl 
He  was  satisfit^d  that  such  a  town  as  Donk«li^^ 
not  have  adopted  it  unkss  they  had  been  satjtf 
valae,  and  he  was  informed  tnat  where  it  litdll 
trod  need   the  death-rate  aivd  diioaie  had 
diminished. 

Mr.  Scot  I,  in  reply,  said  time  would  sol  tM 
to  go    at   length   into  all    that    had   been  md^ 


Dr.     Buchanan      had     already 
Mr.  lUwlineon's   rt^marks.    Ha   wsi   niulir  tli  . 
presai  on     that    some     of     th  e     dfesoiuts    am 
that   gentleman  had   put  the   value  of  btt»*li  <— ^ 
higher  tbao  he  bad  stated;  but  lb«e  w«n  I'***! 
*  (O^pandes  on  this  point,  some  antboritiei  jg^Mmg  9 1 
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\iU.Qr  I2f.  per  head,    Oapt.  LiorDiii-  hud  takea 

Dm,  tud  tkit  omoiint  had  actu&tly  heea  ob- 

i  Bobeeaft,  wliero  theore  whm  a.  great  demand  for 

Id  ma^iae  for  th«  ^ulLiratioa  of  he&t     It  wiis 

Dd  Wfti  first  applied  to  a  large  barrack, 

I  MnetioD,  of  the  Austrian  Govern ment,  who 

I  wiginefir  to  watch  iti  operation  daily  for  a 

if§k  tlie  eiid  ot  which  tiiae  he  reoommeadod  ita  m* 

I  mUi  all  the  military  eatahlishme^nCa  in  Fragae. 

1  don  If  by  41  flmall  jiriTatd  compan^t  at  their  own 

ir  mdf  rmnniiAimtion  being  tha  resulting  manure 

idfiMQ  fwei,  «t  th«  ^nd  of  which  time  the  works  and 

B««r»t»  b«oine  the  property  of  the  GoFemment. 

J  Lft«rwardi  lold  the  whole  apparatua  to  ^  Vionna 

jmj  ((jv  doubld  the  coat.     In  Holland  the  materieil 

limited  ir^m  the  retervoirt  into  barreli,  and  taken 

'  ly  the  e^intniirtor,  who  waa  a  ftirmer.     No  ^ 

iir  waa  allowed   to  oacapo,  two  pipea  hemg 

that  tho  air    &om  the   barrel    paaaed   back 

referYoir,  from    whence    it  w^^nt    into   iho 

tirtlwiiig;  he  beliered,  an  waa  atated  at  the  Ifit^r- 

I  Buutary  Oongreaa  at  ViBnaa,  the  only  known 

i  dieaf ecCftnL  The  gentleman  who  had  auf^g««t«d 

i  Lienitir  ahould  come  and  teach  EngBih 

n  how  to  utUiBe  waste  steam^  was  ovidently 

I  of  the  fact  that  the  metbi^ii  used  fcr  drying  the 

^  iffii  not  a  theory,  but  waa  practically  adopted 

Tlagir   boiling.       He   conld    not    give    the    exact 

W  of  the  population  where  the  eyatem  waa  in  use, 

iFngnebe  belioTcd  the  nnmber  waa  about  16^000^ 

~  howerer  in  isolated  barracks.    It  had  aljo 

1  in  Bmnnen  and  Olmutz.    Th^e  clogeta 

L  at  the  Vienna  ExhibitioUf  where  tbey 

'  approTed  by  the  Emperor^  who  knighted 

^or  kft  Ml  taT«ntion.    At  AmaterdiLm  about 

fleworoQ^g  tlieiyitem,  and  at  Ley  den  about 

i  it  wai  *o  iiteeeaiful  that  the  financial  com- 

I  td  the  Town  Council  t^eommtm ded  ita  eitenaion 

»towD*     The  Public  Worka  Comtniaiion  had 

me  iieoommendalioni  and  ao  had  the  Mayor 

an,  and  the  whole  of  the  Profeaaora  of  Ihe 

At  Dordrecht  its  univeneal  adoption  had 

ilT«d  npon^  and  the  pondfeite  muinfacture  was 

[be  mtroduoedf  and  he  believed  it  would  be  in 

In  June  next.     No  water  waa  required  to  be 

if  it  were  uaed  of  course  it  muat  paas  away 

excreta.      The  price  paid  for  the  manure  at 

ni  2i.  SiL  or  3a.  per  head^  that  being  an  in> 

hi  3£  per  cent,  on  th^  previous  coctmctr  aud  the 

tlf  had  a   daissQ  in  bla  agreement  enabling  him 

nuti  it  for  mother  yewr  at  a  further  advance  of 

f  p«r  vent,    Tli«  tepori  Slide  by  the  analyst  to  the 

i  Holknd  Govemtneiit  ai  to  the  Talue  of  this  kind 

I  mmm%  Ehowe<i  that  for  three  cropa  it  waa  equal  to 

"^1^  and  for  tbpee  others  superior ;   stable  manure 

||irtnf«7ior. 

L  said  he  could  not  be  expected  to  com- 

l  to  a  strong  opinion  aa  to  tha  merits  of  this 

Hechanicaliy.   he  waa  perfectly  satiated   it 

aeeed,  but  be  waa  not  so  aure  ofit«  aucceaacom- 

r,  and  in   this  country ^  where  the  accial  condi- 

I  arrangements  were  ^o  dLffureut  to  those  obtain* 
llhe  Continent,  he  did  not  think  there  was  much 
|€f  iii  bating  introduced.    StiJi,  it  was  no  doubt 

'  I  la  particular  casea,  in  large   hoapitala  and 

*ttt  insUnoCi  and  in  many   other  aituationa 

I  eommunitiea  wete  not  cnngreguted  together 

»co&ditionB  which  prevailed  in  citiea  and  towns. 

|»dl  worthy  of  attention,  andin  aomeoafiea  of  adop- 

1  hid  no  doubt,    Afl  to  the  value  of  the  resultant 

1  lh«r&  would  be  great  diSerencee  of  opinion,  and 

II  here  explain  how  miitakea  had  been  made  by 
■  on  thia  quettion.  They  ^neraUy  asaeaaed  the 
I  firciportioa  to  the  quantity  of  ammonia  and 

fe  laly  »hioh  th^  found  by  kboratory  experi* 
ila  tadstin  the  aoUds  and  Hqnida,  and  It  was  quite 
■■*"— — "T  wiia  worth  an  enormona  price,  about 


£70  a  ton*  In  the  same  way,  the  niet^  in  a  needle  waa 
worth  £*00  or  £5U0  a  ton,  but  no  one  would  suppose  a 
needle  in  the  middle  of  a  hayatack  was  worth  the  trouble 
of  aearehing  for  it*  So  with  the  ammoai4i  in  aewage ; 
it  was  there,  no  doubt^  and  if  It  could  be  separated  and  j 
ntiliaod  it  would  bo  worth  all  the  chemiata  stated^  but 
they  could  no  more  bring  the  ammonia  out  of  the  aewase 
than  the  needle  out  of  the  haysitackf  and  oonHeqQBuUj^ 
ita  real  value  waa  very  email.  Prcbably  thia  would  W 
found  to  be  the  case  to  aome  ei^tent  with  Captaig^ 
Lierunr'a  product ;  no  doubt  tho  p<iudfett$  would  be  valu- 
able, but  it  would  bo  small  in  quantity,  and  expensive  uk 
preparation ;  and  conaidering  the  condinona  under  which 
agriculture  was  carried  on  in  England,  bedoubtod  if  its 
manufacture  woold  prove  remunerAtive,  though  it  might 
be  BO  in  Holland,  At  the  same  time  they  were  much 
indebted  to  Mr.  Scott  for  his  dear  and  able  exposition  of 
this  ay  stem,  fmd  he  begged  to  propose  a  cordial  vote  of 
thank (}  to  him  for  hla  paper. 

The  vot^  of  thanks  was  iinanimnugly  paaaed,  and  thb 
piXfceedinge  tonninaled. 


MISOELLAKEOUS. 


PmLADELPHIA  EXHlBmON. 

Her  Majesty's  &ovemment  having  accepted  the  in- 
vitation of  the  Preaident  of  the  United  ^Sbatea  to  take 
part  In  the  International  Exhibition,  to  be  held  at  Phi- 
liidclphia  in  1870,  have  placed  the  BrHiah  Section  under 
the  Lorda  of  the  Committee  of  Co  uncoil  on  Education!  ^nd 
the  Lord  President  of  the  Council  has  appointed  Mr. 
Philip  Cunliffe  Owen,  C.B-,  Executive  Commiaaioner- 
While  the  Executive  will  do  all  in  ita  power  g^memlly 
to  aesiat  and  fldvia©  British  exhibitors,  it  will  b&  under* 
atood  by  exhibitora  that*  in  accordance  with  the  ppeoe< 
denta  of  previous  International  Eibibitiona,  they  or 
their  agents  roust  be  reiponaible  for  the  packing,  fot^ 
warding,  nnpaokingi  and  reception  of  their  gooda,  m 
well  »a  for  tbeiT  safety  during  the  continuance  of  the 
Exhibition.  The  salient  pointa  of  the  general  regula- 
tions affecting  foreign  exhibitors,  and  the  apecl^l  rcgu^ 
lationa  governing  the  free  importationa  of  exhibits 
as  determined  by  the  Centennial  Commisalon 
are,  eo  fur  as  at  preaent  decided,  as  followar — 
The  Exhibition  will  open  at  Philadelphia  on  the  1 0th 
May,  and  close  on  the  iCIh  November,  18^6,  Before 
let  May,  1875,  the  Britiah  Executive  must  state  whetber  ' 
the  apace  allotted  ia  sufficient  or  deficient,  and  shouldi 
therefore  receive  the  demands  from  proposing  exbibitoi»l 
before  26th  April,  1875,  Before  the  lat  December,  1875^1 
tbe  Executive  must  s^id  in  plans  in  detail  showing  indi^ 
vidual  allotments,  with  all  catalogue  information*] 
There  will  be  no  charge  for  space.  No  churgo  will  baT 
made  for  a  limited  quantity  of  ateam  and  wivter  powerj 
The  4|Uantity  to  be  arranged  at  tim^  of  the  allotment  < 
apace,  and  any  e^ceas  of  power  to  be  applied  for  at  earn 
time,  and  to  be  fumiahed  by  the  Centennial  OommisMon 
at  a  fixed  rate*  Goods  for  exhibition  are  to  bo  consi- 
dered na  bonded  and  exempt  from  cuatema  duties.  The 
U4ual  noxious  and  explosive  subatanoea  are  prohibited* 
Exhibitora  or  tbeir  agenta  are  responsible  fur  the  pack- 
ing, forwarding,  recciring,  and  unpacking  of  thdir 
gooda,  at  both  the  opening  and  the  dose  of  the 
Exhibition.  The  owner,  agents,  or  ooniignee  mtiit 
be  present  to  receive  gooda.  Eeceptton  of  eadiibila 
will  commence  on  1st  January,  1876|  and  no 
articles  wiH  be  admitted  after  31st  Mardi,  1S76.  The 
instalLition of  heavy  objects  requiring  special  foundationa 
or  adjustment  ahouldi  by  special  arrangementi  begin  aa 
aoon  OS  progrcaa  of  works  will  permit.  Space  assigned 
and  not  occupitfd  on  the  lat  April,  1876,  will  revert  te 
the  director-^cmeral  for  re^asaignment.  All  goode  muat^ 
under  ponaltie«,  be  removed  belore  3 1st  Peoemberj  I876» 


464 


JOgRNAL  OF  THE  8O0IETT  OP  ARTS,  Aptrt  9,  1875. 


Ibo  objidi  ^hiliitod  wiU  be  proteoted  ftgamat  piraof  of 
mveatioiu  m-  designs.  Bketekes,  di^wia^,  pboto^i«pbi, 
or  olk^  rsproduotions  of  utioles  exhibited,  will  only  be 
allowed  upon  the  joint  oswmt  of  tho  exMbitor  and  direc< 
toT^gonerM.  The  Oentennial  Oommistioa  will  tmke 
pr«c&utimis  for  th^  safe  presemration  of  all  objects  in  the 
E^cMbitiont  but  will  not  be  liablo*  Facdlities  wiU  be 
onangod  by  which  exhibitors  maj  faTonrablj  Insore 
Iheir  goods.  E^pftcinl  regulations  will  be  issued  oon^ 
<^enune^  ^^^  exbibitioG  of  fino  arts^  the  organisatieQ  of 
intairtiationcil  furies, tLvrards  of  pHzoi^  and  s^es  of  speoia! 
attielea  within  the  butldingi*,  and  other  pointa  not 
tont^b^  on  in  tboaa  proliminury  imtructiong. 

Mr,  Owen  will  proceed  to  Americ*  early  in  Jnne,  re- 
toming  in  the  course  of  July,  in  order  that  he  may 
become  peraoeially  acqnointed  with  bH  iDatters  of  local 
detail  of  interest  to  exhihitoiB*  He  will  be  accompanied 
by  Colonel  @andford,  RA>*  one  of  the  ofQcial  doloRatei 
Appointed  to  MB\ni  in  theExecntiTe  workt  who  will  re- 
mam  in  Philadelphia^  representing  the  Executlre  until 
Mr.  Owen  is  able  to  take  up  his  residence  there  in  the 
early  days  of  1376,  in  order  to  auperintead  th(»  liLhouT« 
of  tne  inatalktion,  and  to  render  to  tbe  exhibitoi^  in  the 
British  Section  nil  needful  aasiEtance, 

Messrs.  Cook  and  Sou  have  been  appointed  Passenger 
j^nta  to  the  British  Section^  and  wiU  make^  on  behalf 
ofthe  British  Executive,  the  whole  of  the  airangemeiits 
with  the  Atlimtio  steamers  and  railwny  companies  for 
the  convey  ance  of  the  exhibitors^  ihmr  aasiatanti,  and 
workpeople,  and  also  f&r  th«  conTiyance  of  tbs  goods  to 
be  Ouiibited. 


PUBUO   iroSEUMS   AKD   LrBRARIES   ATOED 
BY  PARLTAMEHTARY  VOTES. 
Number  &i  visitors  for  the  month  of  I^Iarch,  1875, 
When  they  are  counted  by  sight  the  words  "  by  dght  '* 
nre  nsed,  when  by  ttimatile  the  word  **  machine  *' : — 


VotBd 

1*  Bfttr^h  Mn^om  ^,, ,„.... .Ii03,4*a 

3.  Nfttiooal  QftllsTT   -» *-*^*^  StUe 

3.  Kuw  OorMeu  ftDd  Htutftitta  ...  I  ?  M"^ 

4.  South  Kortrtti^a  Muhoid  ^.  3B,0lt 
^.  Botliin!-gT«n     ,„ „...„  MH> 

e,  Nhtbnal  Pnrtr*lt  f  JftUery  •■»  1*7*8 

7.  Oticitnif  ic&I    Muaeudif    Jer-  1  ^  _ 

iDj^n-itrwt   ..«......«,..(  *''"'' 

a  Pit#iit  Office  Muieum    ...,*.  1,410 

t.  Ctllnburgti  Nftttonftl  Gallery  3,100 
to,  Edlfiborifli     Muieinxi      off 

AiiU(|uitlefl ....♦♦  ,  I  *" 

11*  Editumrgb       MiiKimi     of  {  <,  ,^1 

Sctence  and  Art (  ' 

13.  Edlnbdn^KBatiLiilQOtrdeEis..  1,T&D 

13.  Moy^i  Dabliti  r^jcfetr  ......^..  l^^n 

li.  DoHIlii  MiuDum  of  Nataral  \  .  _.,_ 

Elitory 1  1»8^^ 

IB.  6luii«Teii  Botuiic  Giii4iiii  \  „  ,  .  ^ 

andMuKTum  ....- .J  ^'"^ 

it*  J&ablia  Nktioiml  QAjl^ry X^^ 

IT.  Ofloloflcal  Society,  Dubllb  „  fiuo 
li^  Muieani    of    Rnyil    Iri4b  > 

AcAdemy,  Dublin j 

19,  ZoologleftlGknlcEUtDiiblta... 

ao.  TtJWtTOfLuBilOQ    «  a,?3S 


}loir  counUd. 
retimi  rQfns«d. 
Sl.OSft  (byiifht). 
82,238  tV  I"  '  ^ 


r  tUbt). 


%<m 


31.  Rpj-jil  Kjiral  Collegij,  in-) 
ptoilitiir  GrfrRiivrlcti  y 
PftiDtod  ttuU J 

QjTuiiirlch jf 


5,3t7  (bymioliSne). 
aH,l4fl  (bj  tDBcrtfnc). 

MT^tbyraaelilne}. 
UMB  (b?  iiiw1iLd&). 


6,2OT(bytnjiobtn*), 
IMattbyimwyae}. 


li,sifi  (byiiffUtK 


i,ii«         ar.aaa  ibj  iigtt). 


3,«|»(1jyittllt). 


The  Council  of  the  Rocial  Soiexice  Association 
biii  Qied  Octobttr  Cth  tu  tie  13th  rs  the  period  for  holdinc 
the  Congress  at  Dri^htoQ  thw  year.  It  bae  Aho  tKuthoneJa 
an  Ex  hi  billon  of  Sanitary  and  Educ&tiuunl  Appliftnceft  and 
AppsYftttiS  lo  be  held  ai  tba  sime  dinv  in  conueotltm  with  it. 

A  committeo  of  the  Fronch  Hfttional  Aa^mbly 
appointed  to  con»idor  the  CbAnnal  tunnel  queitiua  hsa  ap» 
pointed  M.  Murtel,  d*^puty  from  the  Pas-de-t'akii,  iU  pf«ai> 
aenU    M.  de  Clcpcq  btL»  tdna  been  nominated  H€rLMbary. 

The  nnmber  of  colleriea  in  the  kingdom  in  1872 
wuS.CK)Un  187S  they  had  inoreasad  to  dio27 ;  2^2  bare 
*■ — 1  opoMd  in  1874^ 


MANUTACTUBE   AJJD   USE   OF   V^l 
INDIA-EUBBER.* 

After  practical  desiccation  the  juice  ol  ti^e  IntMa-n 
tree  is  exported  in  the  form  of  pean,  baUif  Bh«iti^| 
which  always  contain  a  large  proportioa  of  i 
g>o(nerally  a  conaideiraMs  quantity  of  foreign  malt 
earth,  wood,  resin,  ftn.  When  thoroughly  pni^  i 
chouc  is  Eolidf  and  of  the  speciic  gnrit^  of 
unattaickable  by  alkalis  or  aciae,  but  ^et  actnl  tE\ 
sulphiuio  and  nitric  adds  at  the  botlinf  points « 
mixture  of  thpso  two  iicids  cold.  It  is  men  ( 
soluble  in  turpentine,  liquid  coal  qiU,  iulphntk  \ 
sulj^huret  of  carbon ,  nnd  somo  othar  sttbikiiow.  ' 
ordioary  temperatnre  it  posseMes  eontidtrablfi  i 
which  it  loses  at  a  temperature  below  ieio  Gtsti 
and  flboTe  60^. 

Articles  made  of  the  ordinary  india-mbbea',  bi 
all  their  adranta^^eG,  possesa  the  inconTenienceefbi 
ing  with  cold  and  softening  with  he&t ;  beside,  Ihiid 
stance  would  never  baTS  been  so  lai^^y  nMd  bat  f 
discovery  of  vnlcanisation. 

If  a  proper  proportion  of  flowera  of  snlpliitr  bt  i 
with  cftontchouc  propErly  wanhftd^  dried  and  i 
and  tiie  product  thna  obtained  be  placed 
ditions  suitable  for  the  snlphur  to  crysfeallisa^  as 
change  will  take  place.  The  product  was  soft  sndli 
it  nowbe^Kimes  tenacious  and  elastic;  it  watadb 
woaM  «tiok  together,  and  wai  easily  diasolrod  id  I 
it  now  no  longer  sticks  together,  nod  is  compli^ 
soluble  by  all  the  well-known  solv^iitt ;  lastly,  it  1 
dened  with  cold  and  becom^}  eofl  to  luMt ;  H  1 
serves  its  elasticity  from  the  lowest  1 
which  is  very  near  its  point  of  do 
1 SD'^  Centigrade.  The  caoutchonc  thus  1 
received  the  name  of  **  vulcanised  india-mbtMr.** 

M,  Ogier  pnsaca  in  review  the  different  mel 
ployed  for  ejecting  vulcaniaatton  ;  tbe  nw  ofii 
of  the  caoutchouc,  capable  of  being  mixed  witil 
phurdus  compound,  which  easily  baoomes 
giving    up    its    free    aulphnr ;    the    nae    el 
of    moist    Bulpbnr ;    and,   lastly,    the    introda 
sulphur  direct,  miiod  mechanically  with  the  m<f 
during  the  grindLng  and  working  up,  followed  ' 
moulding  of  the  piece  afterwards  beutcd  in  s  t^i 
store  r  or  a  Equid  bath,  at  a  blither  tamp 
112"  Centigrade,  the  point  of  fUnoa  of  r^ 
last  meihod  is  that  gfltneraUy  adopted. 

Inasmuch  as  for  every  rariety  of  caouAob^otilif  | 
sible  to  varyj  in  eTery  way  proetioaUy  podH" 
weight  of  Bulpbor  introduced,  the  tempsrstafe  i 
duratioD  of  the  operationi  it  will  easily  be  t~^ 
how  muiiXgM  are  tbe  preparations  of  this  i 
It  should  be  added  th^t  tha  e^ntchonc,  during  lis  9 
factnre,  may  beaidci  noeive,  as  a^ceeaory  mixta 
most  various  of  snbiteacea,  the  use  of  ^see  of  ^ 
juatifled  by  the  vsl^oies  of  mann^tu^t^  but  of  « 
others  are  added  with  the  intention  of  elF 
in  coat.  Among  the  most  frequently  c^ 
latter  are  the  d<ilnri»  already  vulcanised^  ur 
vulcAuined  india>rubbor.  This  valuelesi 
duced  to  a  fine  pulp,  snd  mixed  with  the  nsi 
in  indefinite  proportions ;  articles  are  tbua  | 
elaatictty  and  tenacity  of  which  are  rtHiuoe 
tioQ  to  the  amount  of  old  materiili  added* 
adulteration  which  defies  detection  hj  the  J 
balance  nnd  the  moat  minute  analyfiifl. 

M,  Ogier  next  enumerates  the  v^ioua  fontigil 
stimce  required  by  the  manufacture.  In  ofdn  k> | 
certain  tints  more  pleasing  to  the  eye  tb^n  Lbft  t 
colour  I  «ino- white,  bunp-bkok|  vermillioo,  Jre-i  iiij 
ployed ;  to  counteract  a  too  high  degree  of  I 
chalki  talc,  kaolm,  or  the  d^hns  of  teiztiXa  fahikT 
to  powder,  are  added ;  lastly,  to  faedlitttt  tht  1 
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mJIi  of  leftd,  digfeolTOd  linm,  caLomed  m&gnnmAf 


pnpar&tiom  of  wh:%t  is  calM  *'  miaeraliBed '' 

r,  tliar«  m  applied  to  it  during  TTilcEmiaation 

1  ictioa  of  iiilphur  and  the  noetaUic  aulU,  by 

I  g£  Oirtuj&  ffolpbarQla,  sudi  at  the  Bulpbi:ireti  of 

oattcjuMQD    aixiTad   at   bf  thfi  writer  of   tlie 

lliii  iha  cooauu^er  is  almost  at  ibe  m&rcy 

Br,   and  Ib&t  m  th@  majority  of  ca^en 

•nalfsia  would  he  poweilefi^  to  furnialL    him 

WXMOM  of  oipeerUiitliiig  the  quality  of  the  arlielf^s 

;  h^i  tkere  ofCp  fortuimtclyi  mecbani)^  meaii&, 

bj  the  ^crj  applie*lJon»  of  iadiar rubber,  which 

M  (ktfirminijQg  wbelbi^r  any  artido  made  of  thia 

»i  ia  a  coi^ditioQ  or  not  to  fulfil  ita  object. 

m&  consist  of  aubmittinif  iho  articles  to  teate, 

^  •b«vr  iheir  eikalicily  and  leoacity  compared  with 

f  iktlskaSj  snd  tanacit j  of  limilar  products  obtained 

tm^ii^Mma  ftf  aqual  quality^  p^fat^tly  puri}  and 

^  to  the  point  of  iadefiniteiy  preaerviitj^  the 

dvtetiDiiied  hy  exparimetLta.     Aa  an  example 

irtta.  M.  Ogier  give«  the  progmmnui  of  trmlfl 

|pcnb«d  by  tha  French  Alamie  :-* 

L  #Vi»/  ^  iiantp  hmf^  which  oonjtstv  in  cutting  up  the 

iKftW*  into  ah^«l^  which  sboold  renuuxi  for  forty-*  ight 

LT.ji  in  «  bteajtii  boP«r  nt  a  preaaure  of  five  atmospherea 

j^  th^ir  BupplenoBa. 

■  ^fjicxs  o/tgr  beirt^  &oikd. — After  under|foing 

.1  k»t,  lk«eg  boiled  clacks,  placed  on  th^  valve* 

:  a  qIack*box,  ehould   stand   9,100  hcata  at  the 

aw  tmU  of  100  per  minute, 

'''^i^^  not  AoiUd  should  it4iud  17,100  beat^K 

f^l^n^.u^J  firtjitt.^Hnpn  {2m  K  20  X  20  mil- 

i^^  vinj^  stood  the  te«t  of  the  damp  heat, 

1^  ^''  i   to  one  and  n  h(df  timet,  and  then  to 

^^^   \hcii  i^iii^mai    length,   and  thin    alternatioa   \a 

il«l  twenty *t wo  tlinta  a  minute  for  tweuty-four 

» ttft^  mi  l9tl4d  ihould  stand  the  same  teat  for 

'  tboia  OQudlttoiLA,  bands  of  t^oaiehoiic  of  first 

^ptifaetly  pare  and  well  vnlcaniiedi  break  afttir 

t&^  sbr%tclungs  to  eight  times   their   origijial 

Bands  i?quaUy  free  from   any  mixture,   but 

caontchoQO  of  second  quality,  bre^ik  after 

Itetfibed  from  SO  to  60  times. 

^OSi«r  next  touched  upou  driving  belts  made  by 

h  ooated  with  india-rubber  over  and  orer 

In  conaequenee  of  the  adhesive  properties 

^  •ubst^ince,  the  superposed  tisaaeai  a^r 

D,  form  a  homogeneous  suhstance  that  will 

.  with  the  beat  curried  leath<jr* 
ota  mado  by  M.  Ogier  to  determine  the  co- 
fndioQ  of  ibeae  belta  on  caat-iron  pulleja 
"*  it  Toded  ftom  042  to  0'84,  that  of  leather 

J  of  fjilt J  tuhatancee  also  exerciaes  on  theae 
la  contnij  to  that  un  leather  belta.    By 

with  a  thin  vambh,  compoaed  of  half 
I  hilf  CI  lire  oil  mixed  together ^  the  adhoaion  ia 
,  but  the  aao  of  this  vamiah  ia  not  recom- 

I  of  a  sesies  of  experimenta  on  both  claaaes 
[^ffder  to  ddtarmma  tli^ir  redatance  to  rup- 

Boe  to  traction  of  the  cloth  and  india- 

I  ll,  at  least,  equal  to  thut  of  leather  belta. 

omance  according  to  section  ie  independent 

mionf  of  length,  breadth,  and  thickn^sa,  a 

(fU«aoiiot  be  realised  with  leather  helta;^ 

1  iKtWi  therefore  be  gircn  to  tbu  former  in  hlU 

~^  Ihtf  conditiona  of  the  power  to  he  Inwis- 

''ilhe  nae  of  belta  of  great  length,  breadth^ 

~  ,j  the  exterior  of  the  belt  in  no  de- 
lta f«sietaiice»  and   oonaoquautlj  it   h 


he«t  to  «mploy  bdta   with   the   cloth   outside,  whioli, 
for  great  weight  and  pricej  poaseas  greater  atrength^ 

i,  Subjected  to  the  aame  atrain,  the  leugthoniug  of 
the  leather  belt  ia  double  that  of  the  cloth  and  indk- 
rubber  belt. 

In  fine;  the  preaent  tMm  of  the   manufacture    of 
leather  and  india-rubber,  it  may  be  aaid  that  for  eqnal 
useful    efiect  the   price  of  a  clotb   and    india-ruhber 
belt  ia  the  aame  as  that  of  &  leather  one,  but  the  ex*  , 
pense    of   maintenance   is  inaignificant,   as   eompaiedl^l 
with  that  of  lather  helta  of  large  dimensions. 


COEEESFOHDEHCE. 


ENDOWMENT  FTJHD. 

SiiL^ — The  idea  of  forming  an  Endowment  Fond  for 
the  Society  of  Arts  seems  to  be  attraoting  some  notioa, 
and  atioh  an  object,  if  practicable,  la  a  moat  deserving 
one,     I  question,  boweTer,  whether,  if  the  membtirfl  Bsml 
to  bo  asked  for  contributlona^  it  would  not  be  more  ad«] 
vanta^eous  to  devote  any  sums  which  might  1>b  collected  1 
to  the  erection  of  a  suitable  building  in  which  the  labourfc^ 
of  the  Bociety  might  be  carried  on  in  a  way  more  aatia- 
fiietory  than  at  present.    There  la  certainly  not  in  tb& 
ex tflting  building  the  accommodation  required.  Even  the 
existing  reading-room  has  Bometimes  to  be  given  up  to 
committeeSftmd  the  conaequenoe  is  that  a  member  visiting* 
the  esUbliditia&ni  hoe  not  the  accommodation  behaB%_ 
right  to  expect.  The  fact  is,  thsit  the  work  of  the  Sooiet;^ 
is  outfpx)wing  it^  present  buildings,  and  while  the  who]d»^^ 
anniiiU  income  is — and  roost  properly — i^xpended  in  pre- 
serving and  inereaaing  ita  sphere  of  usefulness,  there  caa 
he  no  funda  available  for  auch  a  sudden  expenditure  as 
that  requited  for  building.     Here  is  an  object  for  which 
the  Council  might  freely  ask  the  meml>ers  to  co-operate 
with  them  in  raieing  the  funda  required,  and  |for  which 
I  am  aure  stich  funds  would  soon  be  forthcoming,    I  en* 
dose  my  card,  and  remain,  air,  youra  obedicnUy, 

A  UoJCSTAST  ArraNDANT  at  ism 

Mfi£TIKOa, 


INSURANCE,— HAZAEBOUS  RATES, 

gi^^^X  was  glad  to  see  by  the  letter  on  the  abov<> 
subject  publiahed  in  yonr  valuable  Journal  luat  week 
that  the  extortion  (for  I  can  give  it  no  better  Biitue) 
that  18  being  carried  on  by  the  varioua  ininraooe  eom- 
paniea  ia  at  Length  being  hrougbt  under  the  notice  of  thfr 
variona  parties  concerned, 

I  feel  certain  that  if  the  directors  of  the  said  oom* 
pames  would  but  listen  to  reaaon,  and  try  to  considar 
their  own  intereat,  they  would  at  once  see  the  necosittj 
of  reviaiug  their  excluflvve  rates  of  tnanrance. 

I,  for  one,  do  not  inaare  aoy  of  my  property  (onlMi 
where  I  am  obliged  by  ground  leases),  entirely  owing  to 
the  exorbitant  charges  attempted  %q  be  in^vde,  and  have 
thereby  saved  sereml  thousand  pounds  in  insurance. 

If  Others  would  only  act  in  »  aimilar  manner  I  have 
no  doubt  iho  insurance  charged  on  pianoforte 'makers' 
etock  would  soon  be  reduced  to  a  reasonable  riak 
charge. 

Wishing  Mr,  Biooka  every  sacceaa  in  his  landabl© 
undertakitig*<^I  ami  &c., 

Thomas  MoLmmrx, 

^cMiVvUlft,  fajk-tLUaffe  Etat,  Lgndoa, 
Ut  April,  l!*7tt. 

Sm,— Mr*  Brooka'i  letter,  puhliahed  in  the  Joiiriwl 
&f  the  SodiUj  <?/  Arf!s,  March  26tb,  is  writt«» 
under  »ome  strange  miaapprehensiona.  There  is 
no  **  arrangement  aniOEg  the  London  fire-officea" 
in  reference  to  **  pianoforte  manufibctnrora  and  branchoa 
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connected  therewith,"  Tbo  "  Fir©  loiufaiitie  Committee*' 
of  whieli  ho  h&a  hesird  b&dnerer  approachud  this  subject, 
Dor  fixed  or  proposed  to  fix  any  rate  of  premiuin  on  theae 
trades.  The  '*  arrangement  among  thetnHelves/'  T/vhich 
he  twice  refers  to,  has  no  existences  ^-bateTer,  nor  is 
tbere,  fiDallj,  iiny  lack  of  competition  among  the  very 
Ttumexon^  fire^ofiiceg  ia  England,  vm  their  sharokold^ra 
know  only  too  well. 

The  Association  of  Ftre-offlc€«  and  the  London  Salvage 
Corpa^  of  which  your  correspond  en  t  prohably  has  heard, 
does  not  include  all  the  fire*cffices,  nor  Q?en  all  the  kad- 
ing  oflicea^  in  London  ;  but  even  those  thus  agaociat^d 
hRve  ifiaed  no  inch  ruloa  or  rates  of  pre  mi  am  as  Mr. 
Brooks  iupp<»es. 

All  I  do  not  desire  to  advertise  my  own  company,  hut 
flimply  to  put  your  correflpondent  right^Iheg  toBubaoribe 
myself  only 

A  FmE-oFFiCH  Manaqeb- 

P. S. ^Captain  6baw*«  annual  reports  of  fires  io 
iiondon  fully  explain  the  high  rate  charged  on  piano- 
forte mskem, 

ADULTERATIOK, 

Stn, — Time  oompelling  the  curtailiient  of  my  remarks 
on  Mr.  Soott*s  priper,  I  oaiitted  whut  was  of  tnoat  im* 
portnnco  as  bejinng  «pon  the  working  of  the  proposed 
Act|  and  therefore  would  briefly  trespass  on  jour 
columna. 

I  greatly  fear  thut  if  the  new  Act  in  passed  in  its  pre- 
#Ant  form  it  will,  in  aanctioning  udirLi3[ttirea»  pass  by  the 
main  question  of  fraudulent  and  fictitious  adnlt^rationSi 
and  not  prohibit  the  use  of  diag-uiaing  adultfirant«  which, 
although  perhaps  per  ae  innocuoiii,  are  yet  used  to  j^^e  a 
false  appearance  of  atrenglb  and  qu*litv  to  such  miied 
artjclea  of  food.  If  eo,  adulteration  of  'this  kind  will  be 
incm&aed,  and,  hetng  sanctioned  by  the  Legialaturo,  will 
compd  honest  manufacturers  to  follow  in  the  wake  of 
th«dr  less  scmpubas  rivals. 

On  the  oth*?r  hind.  It  is  of  the  highest  importance 
that  not  only  should  the  new  Act  not  he  unwisely 
etrin^ent,  but  also  be  worked  with  discretion  and 
moderatien,  It  will  then  become  a  powerful  weapon 
a^ftinat  fraud,  while  not  unjuatly  barraesiog  trade  ;  hut 
if  these  points  be  not  attended  to,  it  can  only  be  over- 
taken by  the  same  failure  which  has  attended  the  Act  of 
1872.— I  am,  Ac,  Jou^  EoLK. 

LUTord-hoaici,  [Ijirnibnry.|isrlt,  N,, 
AprtI  I,  l$n. 

THE  ROMAN  ALPHABET  FOR  INDIA. 

Btft,— As  Dr.  Leitner  and  myself  have  now  both  had 
our  lay  in  yoor  eolumns,  and  as  I  fe«l  that  there  muat 
m  aome  limit  to  the  space  you  can  afford  for  the  dia- 
CQSsion  of  the  details  of  the  subject  we  are  interested  in, 
I  will  no  longer  dwell  on  those  branches  of  it  in  which 
Dr.  Leitner  differs  from  me,  btit  will  J^in  in  advocating: 
llis  proposal  for  a  practical,  if  limited,  trial  of  the  Roman 
alphabet  for  Indian  lauiruagea. 

That  thf^re  shoidd  he  pressed  upon  Ck»vemme«t 
the  adrisnbilfty  of  fixing  (if  not  once  for  alJ,  at  all 
events  with  the  expectation  of  some  degree  of  per- 
manency) a  system  of  transliteration  for  the  various 
mtive  alphabets  to  the  Roman  is,  I  think,  a  proposal 
well  worthy  of  the  considor:ition  of  the  Council  of  the 
^odety.  And,  without  going  beyond  their  proper 
funcbona  as  a  Society  of  Arts,  they  miffht  also  press  for 
the  application  of  such  a  system  as  should  h^  fixed  on,  to 
certain  definito  purposes— tboae  to  which  the  present 
multiplicity  of  alpha  beta  gives  the  greatest  hindrance. 

For  the  Socieiry  itself  to  attempt  to  determine  the 
hcft  system  of  tranal iteration  would »  I  think,  be  a 
mistake.  That  they  could,  by  inquiry,  throw  light  nn 
the  subject  there  can  he  no  doubt,  but  their  decision 
would  not  carry  the  weight  that  is  necessary,  it  would 
cnly  add  anotlitr  to  the   di^erent  syitema^  whereas 


what  is  wanted  is  a  system  which,  both  by  its  « 
exoellence  and  from  the  anthofi^  inlii  «hkh| 
promulgated^  shall  eclipse  all  won.    Kow, 
element  of   **  authority  *'    in  niKtiett  CNOHHdotQ 
Inilia  we  must  go  to  GrOTerofifteat*    TIiaI 
would   be   justified  in  their  i^otioQ  hv  thft  L 
already  a  Bystem  exists  (pwtwlly  uied  by  Gsw\ 
departments)  that   is   good    enough  for  tb« 
purpose,    the    question    being    w&ether   it   ce 
improved  upon,  and  that  question  migkl  sUud  c 
the  present 

l*be  Srst  objects  for  which  the  Roman  alphabet  i 
he  brought  into  use,  and  to  which  the  atteoli^ 
Government  should  he  drawn,  most  of  ns  w?ald| 
about.     The  advantagee  of  using  it  in  the  Ooa 
obviotm  to  every  Englishman  who  knows  India.    ^ 
telegraph  eemce  its  adoption  would  do  away  i 
scandal  that  now  exists  of  a  uativo  not  being  i 
telegraph  in  his  own  language,  (Kxcept  W  ptyw 
a  cipher  message.  Proclamations  and  notiie^  by  C 
ment  could  well  be  given  in  Roman  chvaoteTt 
uses  for  it  would  be  found  as  the  knowledge  of  il  4 
tended.    The  more  Gkjremment  did  with;il  the  m' 
qukkly  would   their  fint  measarei  be  justifled; 
greatest  difficulties  in  the  way  of  ita  adoption  wotf" 
in  the  beginning,  h>af(»«  many  bad  learnt  its  uh;  1 
difficulties  would  best  be  got  qvm:  by  makii!^  a  ( 
beginning— by  taking  a  bold  step  at  first. 

And  not  less  important  ifi  the  ^ncalional  iiddoE| 
proposal,  Dr,  Leitner '#  iQgfestions  on  those  ] 
exactly  suited  to  the  pr^enl  ttige  of  the  que^ 
pupils  in  penmment  oohools  should  he  allowed  td  j 
to  read  their  own  language  in  the  Roman  ehan 
they  wish  it,  is  a  thing  that  might  be  arranged  ^ 
either  hurting  or  frightening  anyone.  Tht  growHl 
titoratttre  adapted  to  the  B&me  medium  would  it  f 
have  to  he  encouraged,  hut  would  before  long 
of  itadf. 

Theao  measuTes  are  simple;  the  adoption  oft 
hardly  be  said  to  be  difficult ;  a  full  joeiiflinlmt 
is  to  he  found  in  the  present  inconveiaJfiPOii 
measures  as  are  now  proposed  can  be  jomed  in  1 
whose  nltimfite  expectations  are  Tiot  tb«  Hllli^  1 
who  look  only  to  the  partial  advantages  above  in 
as  well  as  by  those  who,  like  myself,  will  t 
them  as  first  steps  in  Ih©  journey  that  will  ' 
uniformity  of  writing  in  the  whole  area  of  In 
am,  &c.  FaiDiEJC  Pl^ 

at,  Jarai^a-ftneU 


Sia,^ — As  I  gatlier  feim  the  report  of  yevt  n 
ings  of  the  13  th  February,  that  there  haa  hiiil 
misapprehension  of  the  j»art  I  am  suppoted  tft  J 
taken  in  ecnnj unction  with  Sir  C.  Trevelyan  in  hi!! 
eSbrti  at  Komanisation  in  India,  as  well  it  tar 
to  my  opinion  a  on  these  suhjects,  then  or  now,  II 
submit  for  the  consideration  of  the  Society  of/^ 
latest  impressions  on  the  points  involved,  1 

Srinted    aa    an    introduction    to    the    new 
larsden's    "  Numismata  Orientalia,**    Man] 
cussion  took  plare  in  your  rooms, 

I    may  mention,  in   reference    to  the 
trovorsy  at  the  meeting  in  question,  thatl  look 
the    DrlLTidian,   or    old  Indian    alphabet,  whid 
Sanskrit -speaking  Aryans  adsptcd  to  their  o^i 
on  their  domestication  in  India,  as  the  most  f 
alphabet  the  world  baa  yet  produced.     Bat  11 
lingular   compliment  to  the  Roman  alphabet,  H 
as  it  was  through  independ^'nt  media,  ti»t  «itli  ^ 
dinste  diacritical  modifications  it  e^n  r^prodaee  £" 
integrity  all  that  ^^  reftHy  and  truly  **  Aryan "  i 
severed  tongiiee. 

YoQ  will  also  see  in  the  bro^kur^  hPTFwttl*  ^t.! 
that  to  my  ideas,  difficultiea  of  n^  "  i  y^^^ 
me  nee  with  the  complications  of  t  -P^ 

I  am,  &C-,  '  ;^..1T^™-  Tm 

4T.  Viotorti-fOM!,  KcQilDgtoa,  W.,  Aprtl  S,  l*TS. 
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I  A  ITEW  PORTABLE  BLOW*PIFE, 

-Af  it   h  olteo  very  difficult  to  obtain  a  mo- 

btow-pipe  where  gm  ia  not  to  be  had,  I  bog  to 

tbd  folio  wing  appstmtuj,  Trhich  I  bavp  fomid 

»«r  every  p«rpo«<?,  niid  %hich,   ai  far  na  T  am 

1 11  m  origiti*]  idea.    Paw  a  stream  of  compre4i«ied 

jfemc  air  thnaotfh  "  bsDMolOt'*  wiaug  a  Wolfo*fl 

Tifitli  f^vr.  *nLr.*  ^P  tho  purpose  of  appl3Hng  the 

Tb  a  ipirit  lamp  ahould  be  placed  at 

tPOAlb  '  :  «T  tnb^  whoa  the  current  of  air 

*i?ofiie  igniUslf  H.ad  will  famiah  a  steady  reducing 

of  eight    iochee  in    Iftngth ;    the   inteGsity    and 

E^  t)f  the  bUtft  depending  upon  the  amount  of 
m%  applied.    The  cnief  advantage  of  thi^  iostru* 
;  k  thaC  of  c»oiiriev  it  can  be  tif ed  whenever  there  in 
il^  fttiiiofphc!rie  air  to  p?ia»  thrd^h  the  benzole^  which 

iwmrt^lj  luffer?  any  loUt  e^en  aft^r  iome  boom' 
P.  AI 
look 
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lA%j«Oti] 


Altlr*n.^Th«  dmth  of  Mr.  W.   C,   Altken, 

)k  plaeiy  in  Birmingham  on  Wedoeiidayf  March 

res  from  among  us  one  who  bad  be^in  long^  and 

ItiiiDAldly  «noGi«t«d  with  tlii»  Society.    Though  never 

mba  of  the  Booiety  be  waa  cloiely  connected  with 

/imch  of  it»  w«rk,  and  during  a  period  of  twenty- 

'  Iftit  bo  took  an  earnest  interest  ia  its  procoedinga. 

*  mmm&im  he  read  papers  bef^e  the  Societjt  on 

f  15,    1854,  on  '^Andent  and  Modem  Metal- 

.    and  Ornttmonlation,  with  some  alluaicn  to  the 

'  ditco  verpti  art  of  Natures- printing/'  and  as  recently 

22,  1874|  <*^  **ProgTES«  made  in  Ornamental 

I  connected  with  Metallic  and  other  IndnatHea/' 

tbite  paperii  he  contributed  many  communica* 

ne  anonymoualy,  and  othera  signed  with  hia 

the  JiiumaL     In  oonneotion  with  the  visit  of 

ite  Ihe  French  Bxhibition  in  1867^  he  did  much 

,  tad  G(zart«d  himself  to  collect  the  amount  con* 

.  in  BirmiTigham  and  its  neighbourhoods   On  the 

,«r  the  Viflnna  Ethibition,  in  IS 73,  he  followed 

me  id«a  by  organising  a  visit  of  Birmingham 

8adi  ofQ  a  few  of  the  principal  mattera  in 

iippMMdbefftir@  tbe  Society,  but  of  the  mFiny  w  aye 

I  be,  from  time  to  lime,  came  forward  to  promote 

\  at  which  the  Society  baa  been  labourin  g,  both 

n  individual  efEbrta*  and  by  hie  esertionB  in 

.  with  tbe  Society,  it  would  bo  difficult  to  pve  any 

'     U  may  at  least  be  aaid  that  at  no  time  wae 

""ice  required  from  Mr.  Aitken  without  bia 

■nd  anxious  to  afford  it,    Mr.  Aitken  wea 

i  Bnm/rie*,  in  1S17,  and  it  wat  in  that  town  he 

bit  tdueation.    At  an  early  age,  however,  ho 

'  Ici  Birtningbam,  and  here  be  spent  the  rest  of 

Ein  abotit  tbri^  years  ago,  ha  was  employed  in 

eonnected  with  the  brasa- foundry  trade.     Hii 

with  international  and  other  eatbibitiona  was 

Before   1861  he  had  assisted  in  organiaing 

and  after  that  itme  he  was  associated 

or  another  with  all  tbe  great  e:Ebibitiona. 

W,  In  connection  with  Birminprham  and  ita 

inec^ds  that  ^tr.  Aitkeu'a  namo  will  pei-bapa  be 

Bbind,    He  w^a  a  prinnpal  contributor  bo 

rvhidi  temains  an  a  Inating^  monument  of  tbe 

Brttl«h  AfifiCiciation  to  Birrain|rbftm  in  1S65. 

and   the  Midland  Hardware  Diatrict/* 

ift  that  book  alone  are  sufficient  to  pro- 

repatiition  ^ve  for  many  year*.     In  so  brief  a 

tW  only  a  few  salient  pointi  can  be  noted, 

Rol  be  forgotten  that  Mr.  Aitken  was  on© 

il  founders  of  the  Midland  Institute^  and 

weeks  back,  he  waa  nominated  a  trustee 

KaioQ^i  Kew  Soientifija  College* 


Lighting  of  Eailways  by  Loeomoti7««. — Anewsyatem 
of  light  ing  rail  way  a  by  the  locomotivea  waa  tried  m  Ruoiia, 
on  the  MoBOOW  and  Kurak  Kail  way,  on  the  odoii»itm  of  the 
recent  lourmey  of  tba  Emneror,  audgAve  iatisfiotory  reauUii. 
The  apparatUB  consists  of  a  battery  of  43  twlk  linffd  oa  the 
locomolivo»  tha  eketrio  light  iUuminatiog  tbe  railway  Ut 
450  mvtrvB  (492  yards)  ahead.  The  ^yatem  waa  dui^sd  by 
the  chief  ol  the  tel^'graph  aarvioe  ol  Ihia  railway,  who  OL'>a- 
ducted  iho  expfrriEoeate  in  peraoUj  and  reodved  tbo  conffratu- 
lation*  of  the  Emperor  for  an  invention  which  it  ia  hoped 
will  hi^va  the  effect  of  preventing  the  colliiion  of  traina  in 
tbe  dark. 

Frencb  ^minftrce  in  1S74.— The  foreign  trade  of 
Fmnoft  for  1874  contraata  moat  favourabty  with  that  for 
1873.  Aecordiug  to  the  ofBcial  roturna  whieh  have  recently 
been  pnbK»bi^d ,  the  agfrr^iTf^te  eipoda  during  1S74  amounted 
to  a, 87?, 753,000  frt.  In  lK7a,  the  total  eiport  trade  waa 
eatimated  at  3  J87,306  frs,  thus  ibowing  an  eicesa  m  favour 
of  1374  amounting  to  90.44 7>00a  fra.  If  wo  turn  to  tbe 
import  trade  of  Fran*e  during  1874,  it  will  be  found  that  en 
impTOvemfUt  hai  taken  place  aJ«».  The  total  im porta 
durini?  1874  amounrfld  ;to  3,749,011,000  *fi-P.,  whereas  the 
©flSdal  returns  of  IB73  eetimate  tbe  imperta  of  that  jeRr  at 
3,654  J89,0O0  fra,,  showing  an  exc«aa  In  favour  of  1874  aaiouot* 
ing  to  193,222,000  frs.  With  reispect  to  tbe  items  oompo*ing 
thfl  agirragate  total  of  importation  into  France  during  1974, 
tbe  greateat  difference,  in  point  of  vftlua^  ia  to  be  found  ia  the 
artieiee  of  glaaa  ware  and  cotf^u  thread.  Tbe  tmportationa 
of  elaaa  into  France  during  1874  amounted  to  10.116,000  frs., 
while  during  tbe  corresponding  period  of  1S73,  the  total 
importalicrti  waa  only  5,121,000  frs-,  Ibua  showing  an  exoaas 
in  favour  of  1874  of  4,906.000  fra.,  of  neatly  doabU  the 
praviona  year' a  busineas.  The  Iteui  ef  efitton  thread  fan- 
parted  in  1874  waa  eatimated  at  30,386,000  fn.^  agvlliat 
21.600,000  fra.  during  tbeprevioua  year,ahowiDpr  sn  impTOTi^ 
meat  in  favour  of  1874  amounting  to  9,2^5,000  fra.  On 
comptring  Ibe  total  eaporta  with  tb«  imporU  in  1874^  we 
find  Ibe  azcsiia  of  eiport*  over  importa  smonnted  to 
129,742,000  fra.  In  1S73,  the  exeeaa  of  exports  ovar  imports 
amounted  to  222,517,000  frs.,  formic pr  a  total  for  the  two 
yeora  of  3o2,2o9,000ifr4.  The  fact  of  Franeo  bcring  a  creditor 
to  foreign  natioua  during  tbe  last  two  yeara  for  ao  laige  an 
amount  goea  far  to  explain  ths  dontinnona  atream  of  geld 
i?bich  has  been  pouring  into  Franeo  for  some  iima  past. 
The  world  i>wcs  Franco  moiK^y,  imd  br  gold  ia  tha  most  pro- 
fi  table  remittance,  it  naturally  insiata  on  being  paid  in  herd 
metiJ^ 


HOirCES. 


fiUBBCAIFTIOITi. 

Tbe  Lady-day  gubscriptions  are  dn©,  aaid 
flboold  be  forwarded  by  cheque  or  Poat-offica 
order,  orowod  '^Coutts  and  Co.,"  and  made  |Miy- 
able  to  Mr.  Samuel  Thomas  D*Tenport,  Maancaal 
officer,  

TSS  USEABT. 

Tbe  following  works  haTO  been  presented  to  the 
library;— 

Smithsonian  Oontributions  to  Knowledge,  Vot  1(>, 
and  MiBcellani^onfl  Collectiong,  Vols.  1 1  and  12.  Pre- 
eentod  bv  the  Smithsonian  Institution. 

Minutes  of  Proceed  ings  of  tbo  Institntion  of  CiTil 
Enpriocere,  Vol.  3I>.     Presented  by  tbo  Institution. 

The  St.  Jameses  Magaasine,  VoL  14,  edited  by  F.  W* 
Cheeson  and  B.  E.  Townshead  Mayer.  Presented  by 
tbe  Editors, 
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PB0CEEDIHO8  OF  THX  80CIET7. 

Ojldjnasy  MEEmras. 

Wednesday  Evenings,  at  8  o'clock.  The  follow- 
ing arrangements  have  been  made  :— 

April  14.— ''The  Best  Method  of  makiiig  Field 
Kzperiments  praotioUly  useful  to  AgrioultoriBtB."  By 
Professor  John  Wriohtson. 

April  21. — "The  India  Moseam  Questum."  By 
Dr.  FoRBBs  Watson. 

April  28.  —  "The  Protection  of  Buildings  from 
Lightning."  By  B.  J.  Mann,  Esq.,  M.D.,  President 
of  the  Meteorological  Society. 

Mat  5. — "Horse-shoes  and  Horse-shoeing."  By 
Oborob  Flbmino,  Esq.,  Veterinary  Surgeon,  Boyal 
Engineers. 

Mat  12.— "Biyer  Pollution,  and  the  Impurities  of  the 
Water  Supplied  to  our  Towns."  By  Jabbz  Hooo,  Esq., 
Surgeon  to  the  Royal  Westminster  Opthalmic  Hospitid, 
President  of  the  Medical  Microscopical  Society,  Fellow 
of  the  Boyal  Microscopical  Society,  &c. 


Afrioak  SEonoir. 

Tuesday  Erenings,  at  8  o'clock.  The  follow- 
ing arrangements  have  been  made : — 

April  13.— 1.  "  Remarks  on  Tribal  Titles,  Kafir  Law, 
and  Emigration  Movements  in  Natal,"  by  J.  Bbrothbil, 
Esq.,  late  Member  of  the  Legislative  Council  in  the 
eolony;  2.  "The  Probable  Influence  of  Bail  way  Construc- 
tion in  Natal  upon  the  Tk«de,  and  upon  the  CivUisa- 
tion  of  the  Native  Baces  of  the  Colony  and  adjacent 
Territory,"  by  A.  Browning,  Esq.  W.  C.  Barobavmt, 
Esq.,  Crown  Agent  for  the  Colonies,  will  preside. 


Indian  SEonoN. 

Friday  evenings  at  eight  o'clock,  the  foUowihg 
arrangements  have  been  made : — 

April  23. — ''The  Preparation  and  Uses  of  Bhea 
Fibre,"  by  Dr.  J.  Forbbs  Watson. 

April  30.—"  The  Growth  of  the  Factory  System  in 
India,  with  especial  reference  to  the  Production  of 
Textile  Fabrics,  and  the  Belative  Advantages  of  the 
British  and  Indian  Manufacturer,"  by  Elua  Hblm, 
Esq.,  of  Manchester. 

Mat  14. — "  The  Bussian  Advance  in  Central  Asia  in 
its  Commerdal,  Literary,  and  Social  aspects  towards 
India  and  the  East,"  by  the  Bev.  Jambs  Long. 

Chemioal  Section. 

Friday  Evenings,  at  8  o'clock. — ^The  following 
airangements  have  been  made : — 

April  16. — "  Becent  Advanoos  in  Photographic 
Science,"  b^  J.  Spillbr,  Esq.,  ice-Ptesident  of  the 
Photographic  Society.  On  this  evening  Warrbn  Db 
La  Bub,  Esq.,  D.C.L.,  F.B.S.,  will  preside. 

Mat  7.  —  "Alum  Shale  and  its  Application,"  by 
Stdnbt  Bich,  Esq. 

Mat  21. — "Explosive  Compounds."  By  Altrbd 
NoBBLy  Esq.,  the  founder  of  the  Nitro-glycerine  In- 
dustry.   

Cantob  Leotubxs. 

The  Third  Course  of  Cantor  Lectures  will  be  on 
**  Some  Forms  of  the  Modem  Steam  Engine,"  by 
F.  J.  Bbakwell,  Esq.,  President  of  the  ^stitntion 
of  Mechanical  Engineers.  The  Course  will  consist 
of  four  lectures,  the  dates  forthe  rest  of  whioh  will 
be  as  follows :— Mondays,  April  12,  19,  and  26. 


MXITUieS    FOB    THX    XVSUIie   WEEK. 


Mom., 


.Mean  OF  ABT8,  Jolm-fltiMt.  AdcAoU,  W.0n8p.B. 
(OantorLeetiizM.)  Mr. F.  J. Bnmw«lCF.BA, ** 8mm 
Fonns  of  the  Modem  Steam  BkuHne."    (Leetonll) 

Inrtitate  of  Smreyoia.  IS,  Onat  Oeotmteeet,  aw^S 
pan.  Adjourned  diMOMloa  od  the  Berne  Bemtuy*! 
&U  for  FuOitatlog  tlie  Imptovemeut  of  the  Dwffiiy 
of  the  Woddiiff  Claiiee  in.  Large  Tovna. 

Bonl  Oeograplueal  Society,  TTaiTerntj  of  London,  Bor- 
lii^toii-gactoie,  W.,  81  p-m.  I.Mr.  J.  Fdneit, 
"JounuyaoroMtheCeDfereof  WeatenAvftnlk.'*  i 
Ber.  C.  Kew,  *'  Bont«  Oretlend  from  the  Pucad  to 
MombML"  8.  Mr.J.Kemp,*'ThenpperNiletat«ta 
BcffUfaadDiifU." 

Medical,  11.  Qumdoe-atreet,  W.|  8  p  jn. 

XjoodoA  Inatitutioii,  IRnebiuy'CircQa,  E.C.,  6  pjB.  noL 
Bcntlcy,  **  qaeHiflcation  of  Planta.'*    (Lecture  a) 

Bodal  Science  AMoefation,  1.  Adam-etwct,  Adetehi,  W^ 
8  p.m.  Mr.  O.  W.  HaeHngai  **Tbe  Law  of  Coaopmi- 
tion  for  Dunage  bj  Blot,  with 


Birkbeck  Bdentiflc  Sodetr,  8oiithaiimtan-b<iildii«i.  W.C 
8  p.m.  Mr.J.H.fihirii7,**TheHal08ene.'*  (PtttL) 
T(7U....S0CIET7  OF  ABTS.  Johii-atreet.Add^W.a,8pj&. 
lAfricaa  Section.)  Mr.  J.  BeigtheO,  •*T%alTiUMal 
Kaffir  Law."  9.  Mr.  A.  Browni^,  **Bailwaj  Cob- 
BtroctioninNataL" 

Boyal  Inetitatioii,  Albemarle-fltreet,  W.,  8  pja.  Vat 
Dancan,  **Orander  Fheaomenn  of  IliyriealOeogTiiikf.* 

Medical  and  Cihirargieal,  69,  Detaemtieet,  Oxtad- 
etreet,  W.,  8|  p.m. 

CiTil  Engineen,  S5,  Great  Geuige  atteet,  WeatoitaitB, 
S.W.,  8  Djn.  1.  Mr.  Wmiam  Haekner.^iKaniaBa 
"TheManufkftnreof  SteeL"  S.  Mr.  JoriahT.Bmtl, 
"BenemerStedBaila.*' 

Photographic,  9.  Oondidt-ftreet,  W^  8  p.m. 

AnthTOfKdogical  Inatitate,  4,  St.  Maztin'8-pUc^  W.C 
FrofeeaorBoUeiton,**  The  People  of  the  Long  Btmv 
Period."  Mr.  Bertram  F.  HartahomewiUezhMtaitkia 
of  Pre-Helenic  age  from  Trof. 

.80CIST7  OF  ABT8,  John-atreet,  Addphi.  W.C^  8pjb. 
Pkofeaaor  John  Wrightaon,  ••The  fie^  Metiiod  d 
mal^  Fldd  Ezperimenta  pcaotioaUy  oaeftii  to  A^ 

Geological,  Burlington  Hooae,  "W.,  8  p jn.  1.  Hr.  I 
Thomson,  '*Deaeriptiona  of  New  Oonla  fr«im  the  Cto- 
boniferoDaLimeatoneofScotland.''  «.Mr.  J.M.WaHi. 
•^  The  ptobable  existence  of  A  oonaideBable  fMilt  ifl  tki 
Lias  near  Bngbr,  and  of  anew  outlier  of  the  Oolite' 
8.  Mr.  J.BLW'ilaon,*'ALab7Xinthodontfromthe0nl 

Tim   11  "n   II   Ti  I  ■  iiiiMfciil* 


Wbd.  . 


Meamires."  4.  Mr.  J.  L.  Topper. 
CommnnicatedbjMr.J.M.  wHaon.  6.  Praf.H.AUq» 
Nioolscn,  **  Fovistaia  sUOata  sad  FwrtsUOa  ealkemM,^ 
notea  on  the  affinities  of  FavisUOa  and  allied 


Graphic,  Unirenitf  OoU^ge,  W.C,  8  p.m. 

Beyal  Literary  Fond,  10.  John-street,  Ade^U,  W£n 

Bo^'sodetj  of  Litemtore.  4,  St  Martin's-plaoa,  WA 

ArJffioiogicalliistttiittoD,  18,NcwBailingtott-stnet,W.. 
8pjn. 
THUB8...Bsyal,  Burlington  Hoose,  W.,  IMhMi^ 

Antiqoariea,  Binlington  Hoose,  w.,  8i  p.m. 

TJrmftMi  Borlingten  Hooae,  W.,  8  pan.  1.  Prof.  OBm. 
•*  list  of  Plants  OoUected  by  Dr.  Meyer  in  New  einn.' 
t.  B«T.  Thoa.  P^wdl,  **Tbe  AtoUs  in  the  Sooth  FMb." 
8.  Papeis  on  the  Botany  of  the  CftoOm^or. 

Chemicnl,  Borlington  Hooae,  W.,  8  pm.  1.  Mr.  J.w. 
Thomas,**  Hie  Gaaea  endesed  in  Goal  from  the  8o«k 
Walea  Basin,  and  Gaaes  erolTed  by  Blowen,  aad  If 
Boring  into  the  Goal  itselt"  1.  Mr.  G.  H.  Beckett  w 
DrrWiigfat,  •*Nsxcotine,  OoCamine^  and  Hydr»^>i<0- 
nine.*'  S.  Dt.  Armstrong,  **Kote  on  Isomeric  Ghnr 
in  the  Phenol  Series."  4.  PM»f.  Maaketync'^ABdRt- 
site  aad  Chalkoaideiite.*'  6.  Mr.Walter  Fl^it.*'Ai 
Examination  of  Methods  ftjrefTeding  the  Qaaatitatn* 
Separation  of  Iron  Seeqoiozide,  Alnnuna,  and  I^n- 
phoricAcid."  _ 

London  Institution,  Flmharr-cirais,  B.a,  7  pja.  I^- 
Freemsa,  *' History  and  Use  of  t^altaglish  I^agaar 
(Leetorein.)  ,^ 

Boyal  Institotion.  Albermarle  sfarcet.  W.,  3  pjii.  Pnt 
±  G.  Sedey,  **TheFostilFOnnaof  Flyii«AniiBdi^'' 

Komismatic,  18,  Gate-«treotk  W.C.,  7  p.m.  .  ^ 

Boyal  Society  Chih,  "VnUVs  Boons,  fit  Jaaflir%8.W.. 
8  p.m.  ,_. 

Boyid  Golonisl  (at  thfi  PaU-mall  Bestanrant,  Wat«ao»- 
plaos),  Mr.  T.  B.  fflaariDe,  **  Booth  Africa." 

nu......BOOIXTT  OF  ABTS,  John-slreet, AddpW,  W.jCgyJ- 

^hemioal  Section.)  Mr.  Spaiflr,"BMcntAdfaMia 
Photographic  Sdenee." 
Boyal  Instt^^on,  Albemarie-sitnet,  W.,  8  p  m..  WMft^ 

Meeting.   0  p.m.  Prot  Gladstone,  *'Ite  Rogrv  « 

Soienoe  in  Blemcntnry  Schools." 

"  *    '    '  TTniTenitrOoUewe,W.Cn8pJB* 

,  Albem^Hrtreet,  wTlpJfc 
Tht  History  of  AflVdiL^ 


lb. 
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FRIDAY,  AFRIL  1%  1875. 


liu  B^em^  MhmM  A*  addfm^  to  Su  Siertiarif 
1,  ddtlphi,  Ltmdom,  WIC. 


DeilD  11108    OF    THE    SOCIETY. 


8€H00L    DBUL. 

I  MoodAj,  the  12  th  msL^  &  deputation  from 
kod  ^B  honour  of  an  interview  with 
^ghneas  the  Duke  of  Cambridgo^  tho 
Dikr*m- Chief,     The  deputation  consiated 
-Gi'uoral  F.  Eardlt^-WUmot,  E,A.,  the 
I  o(  the  Ooundi ;  E.  Chadwick^  G*B.,  Bir 
K,C.B.,    Colonel  A,   Angus   Croll 
HtiwilliAm,  Captain  O'Hea,  Admiral  the 
Lpid   Clarence  Paget,    K.C.B,,  and 
rTittlon,  attended  by  P,  Le  Neve  Foster, 


iMilty-Wilmot,  in  mtroducmg  th«  depata- 

.  the  Society  ef  AiU  h%d  for  gome  time  been 

I  UiQ    udoptioti  of   (iiill  into  ech<K?U   a«  an 

t  dtmeiat  in  the  eduettion  of  the  yoaa^.    They 

it  eipipdallv  aa  tending  to  tho  carrying  on  of 

of   »ny  tchool,  by  engaiiieFring   habito  of 

^d  obediaiioe,  ai  well  as  bf^ing  at  tho  aume 

lidTe  to  health,  and  ma^maeb  ns  they  hoped  it 

t  a  ooTuid^nible  fiaatare  in  tho  military  system 

ntiT,  the  Council  ventured  to  seek  the  ^id  of  tha 

odei^m-Chiof  in  Wtbeting  the  object  the  Society 

^  liiLTy  Cole,  K.G.B^  said  although  tho  Education 
i  of  tho  Government  had  within  thtj  last  few 
daoed  drUl  b^  one  of  the  flabje<!tA  for  which  it 
iM^ght  pecumary  aneouragemeiit  in  tho  achooU 
llti  iaipoction,  yet  it  waa  onl^  thiJi  year  that  they 
lliQdaoed  it  aa  "'miut&rj  '*  drill.  StUl,  bowevor,  n 
li^  wat  f««|uiied  to  he  di&ne  to  got  drill  introduced 
Qj  into  the;  flchooli^  Diuwing  formed  part  of  the 
'  D  Uid  down  by  the  Education  Department, 
thn  tnbj^t  was  specially  plaeod  under  the 
dt  ajiolh«ir  doputment  to  look  after  It— th6 
b  moA  AH  Department — little  pffogro&i  wan  mado. 
Idieiid  would  ha  the  caae  with  drill  unleis 
Mir  dvpaitmant  oottld  be  made  to  t^e  an  in- 
hb  ill  md  it  waa  with  that  now  the  Society 
i  lo  tBt«t«il  tho  Koiio  Guardfl  to  take  it  up. 
If  If  fbe  Cbdf ecnmeiit  were  prepared  to  spend,  and 
MliBpwitdt  of  i&  10,000  a-year  in  promoting  tho 
Mf  dxiwti^t  ho  thought  ihore  ought  to  be  no 
^^  in  finding  funds  lo  piomoto  the  iutroduction 
■if  diiH  jutQ  our  achoolB.  He  ventured  to 
f  ^OTr«T(sf  pfljtial  he  might  nuturalljr  feel  in  fevour 
~~*  ,  Uiai  the  promotion  of  driil  in  schook  was 
oitant.    It  would  promote  recruiting  and 


ftk.  C»B,,  «tiit«d  tb.it  the  ioiuMciently 
I  esptadittijro  of  money  on  drill  by  the  Privy 


CouncQ  hud  been  complained  of  as  produotivB  of  very 
loose  and  inferior  reiulfei.  Tbia  wai  m  aocordanoe  with 
hk  own  observaUim  in  •everal  tofwm,  whare,  in  tho  into- 
re«t  ho  folt  in  education,  he  had  viiited  the  sohooJi. 
Tluete  inferior  teaulta  were  only  to  be  expected  firam  the 
o(io«n  of  the  ©dacation  deparfanent  of  the  Privy 
Cowwil  who»  at  a  rule,  knew  nothing,  and  did  not  pre- 
tend to  know  anything,  of  phyaioal  training  ai  part  of 
education.  Whero  thb  syitem  had  been  propdvfy  otr- 
ried  out  as  part  of  th«  half-time  school  eyBtem,  the  proved 
economical  Jt«ult,  with  e?en  a  lower  aort  of  teachiug 
power  than  in  the  common  icbook,  had  b«an  to  impart 
to  every  two  pupils  the  effidenoy  of  three  for  produotivd 
industry.  The  war  department  might  be  aafced  to  give 
their  aid  to  this  work  in  the  civil  interest  of  the  country 
alone.  But  ejcpartenoe,  properly  conimltod,  was  equally 
eoncluaive,  that  tho  result  of  the  early  military  exer- 
cises as  part  of  the  combined  and  physical  and  mental 
training  on  tho  half-timo  principle  waa  to  give  to  two 
the  eflSciency  of  three  for  military  service.  The  aid  of 
the  war  dispartment  might  be  invoked  in  th®  military 
interests  of  the  country  at  thifl  time,  in  epreading 
tiiroughont  the  popubition  a  predispoaition  to  the  much 
needed  high  order  of  rearuitment*  It  wa*  the  experience 
of  the  district  schools  of  the  matropolia,  on  the  half- 
time  principle,  that  tha  lade  volunteered  m  very 
large  proportiotus  fjrtbo  army.  Unfortoniitely,  the  chil- 
dren roared  in  thoaa  achooU  wore  of  the  lowett  type,  and 
very  few  of  them  came  up  to  the  army  JStandard  of 
lieight,  but  those  who  did  wore  found,  as  a  rttle^  to  make 
excellent  soldiers.  The  Chebiea  fkhooX  for  the  orphan 
children  of  soldiera,  and  the  Koyal  Hibtmiaa  School 
were  on  the  badf-time  principle  of  mixed  physical  and 
mental  training,  and  the  outcome,  in  the  liirge  proportion 
of  non-comraijyit^nod  officura  they  produced,  and  in  dis- 
cipline and  moral  resnitd,  might  challenge  compariaon 
with  any  civil  oS«montiary  soboolt  in  the  countrj\  In 
overy  way,  the  application  of  the  expenditure  sought,  it 
might  be  ceufidently  stated,  would  be  the  most  remu- 
nerative of  any  public  or  private  expenditure. 

Mr.  £.  Carloton  TufaeU  said,  as  an  old  school  iu^ 
spector,  it  had  always  been  his  aim  to  int*odiioe 
drill  into  all  the  pchooU  under  his  inapection,  having 
had  eiporienoe  of  its  f^reat  value  in  every  way-  He 
had  also,  with  a  view  to  the  military  servjqe,  added  musio 
to  the  course  of  training.  The  sehools  under  his  care 
supplied  largely  the  mibtary  bands  of  the  Army.  The 
difficulty  in  the  London  schools  wia  the  iiifarior  ttalure 
and  physique  of  the  children,  hut  in  the  country  tbia 
difficulty  did  not  ariae. 

General  Eardley-Wilmat  said  that  for  his  Royal 
Eigbncas  a  iufgrmtition  he  had  placed  in  writing  the 
definite  propofwOfl  the  Society  had  to  makfl,  which  he  then 
read  aJ  follows  :  "  L  That  as  schools  obtain  a  grant  on 
certificaU^  of  attendance  at  drill,  the  assistance  of  tho 
War  Department  ii  requested  to  furnish  efftctiire  in- 
struction and  to  Qomre  its  usefulnesa  for  military  pur- 
posea  by  a  periodical  inspection.  2,  Tho  Council  believe 
that  the  esUblishment  of  the  Depot  BriRadea  over  the 
country  will  furnish  ready  means  of  nffording  thw  in- 
fltrULtion  and  inspection  tf  tho  War  department  wUl 
constant  to  bear  the  expense  involved— vik^i  m  traveUmg 
between  tho  vatiouB  schools,  and,  if  necessary,  ^e 
allowance  to  the  sergeant  or  non-eommfsmoned  oJficeir 
employed  on  this  duty.  3,  The  Council  earnestly  request 
his  Eoyal  HighiMMthe  ComiD  and  er4a- Chief  to  supp^t 
these  propositions,  and  to  obtain  thti  B.'inction  of  the 
Secretary  of  State  to  the  neoeaaary  eipendittire,  wluch 
would  be  small  tompftred  with  the  national  importance 
of  tho  otiject  in  view." 

Eis  Soyal  Highness  said  ho  sympathiAod  entirely 
with  the  views  which  had  been  put  before  him  by  the 
8ocioty,  bat  a  question  of  finance  waa  involved  m  tho 
ftubject,  on  which  he  must  speak  to  the  Scctetary  ^ 
State  for  War.    There  could  be  no  two  opimoaa  as  ta 
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ttie  advantage  of  drill  in  a  nfttional  point  of  view.  At 
Cimii*i  Hospital  the  discipline  had  been  gretiUj^  im- 
|af>T«d  by  the  introduction  of  drilL  If,  by  accustoming 
jads  to  diill,  they  could  Le  induced  to  take  to  the  Array 
aa  an  occupation,  it  would,  no  donbt,  aid  the  recruitisg 
^ery  largely,  which  was  now  mnch  interfered  with  by 
Ike  state  of  the  hhouj  market.  Th«ifG  waa,  however, 
iOEue  diffionlty  in  obtftinmg-  inetructois.  Kon-commla- 
signed  officers  even  for  the  Army  were  not  fio  reuilily 
obtwnad  in  auffioient  numborfij  and,  if  to  thie  be  added 
the  inatmction  of  lada  in  aiihools,  he  feartd  it  would  add 
to  the  diflSculty.  As  far»  however,  aa  the  Homo  Gomdi 
conld  aid  in  the  matter  which  the  Society  had  at  heart, 
they  wonld  h©  glod  to  do  so. 

The  deputation,  h^vmg  thanked  Mi  Eoyal  Highness, 
then  withdrew. 


IHBIA  KtrSEOM. 


A  meeting  of  this  Committee  wa^lield  on  Friday, 
the  9th  iufit.  Present-^Sir  Hemy  Cole,  K.C.B, 
(in  the  chair),  Andrew  Cassels,  Major  Donnelly, 
B.E,,  and  Seymour  Teulon,  The  Conmuttee  agreed 
to  the  following  Memorial,  which  hai  been  aent 
to  the  First  Lord  of  the  Treafliuy  :— 

Lord  oflicr  Majisf/a  Trm$uri^. 

The  Memorial  of  the  Council  of  the  Society  for  the 
Enconrageincnt  of  Ajt»,  filanufaotureSj  and  Commerce, 
eatahliahed  in  the  year  1754, 

Bhewbth — 

1.  That  y cm- Memorialists  heartily  congrattilate  her 
Majeatj^'fl  Ciov<^rnment  upon  having,  through  the 
MarijmB  of  SaJiabuiy,  the  Secretary  of  8tnte  for  India, 
takken  atepa  to  enable  the  valaablo  Eaat  India  Collectiona, 
which  were  chiefly  brought  togetht?r  by  tho  Hon.  the 
East  India  Compnny,  to  be  eihibited  to  the  atudent,  the 
tnerchant*  tho  producerj  ajid  the  puhlio  genenvUy,  in 
ipacioufl,  well-lighted,  and  airy  gallmea,  eaiily  acocaaible 
at  South  Kensington,  where  ih^j  may  be  favourably 
inspected. 

2.  That  your  MemorMiats,  in  the  intejeata  of  Arta, 
Manufacturer,  imd  Commerce,  for  the  pfomotion  of 
which  they  are  incorporated,  exprcaa  an  eameat  wiah  to 
uee  these  collec Lions  r^nderpd  a  complete  rep^cse^tafcion 
or  the  past  and  present  civiliaation  of  India,  embracing 
UltiitijtioQa  of  Oie  Arts,  Soieno«»,  Archojology,  Ethno- 
logy, Katutal  Historj^  and  Induiitriid  Products  of  that 
country— the  greatest  poBsegaion  of  the  Empire, 

3.  That  your  MetnoiiFiliats  conaider  that  aach  collec- 
tiona would  be  of  the  higheat  ralne  in  eemeuting  all  the 
mtereiti  of  this  country  with  thofi<j  of  India,  and  provo 
generally  moat  impottaot  ta  Public  Inatmctioii  and 
Commerce :  alno  that  careful  meaAiues  should  be 
devised  to  render  the  gt?iieral  mauagement  of  Buch  a 
^Museum  pro^reaeive  in  its  tharacter,  and  that  the 
Museum  should  have  at  ita  command  ample  apace  for  its 
devdopmcnt  and  varied  arrangements. 

4.  That  it  uppeara  to  your  Memorialists  that  as  such  a 
Hnseum  would  not  only  bene£t  the  people  of  India,  by 
fiiawin^  public  attention  to  her  raw  protfuota  and  manu- 
Jactuiee^  but  would  at  the  same  time  bo  conduoivo  to  the 
instmotion  of  the  people  of  this  coimtry  in  tho  Arts, 
Sciflnoes,  Archjcolog^,  Ethnology,  imd  Natural  History 
of  our  Eastern  Empire,  it  would  be  only  equitable  that 
th©  United  Kingdom  ahould  bo  at  tho  coit  of  providing 
Buitable  buildiugB,  capable  of  ojttension,  in  i\  situation 
whers  there  may  bo  found  ample  light  and  air ;  also 
that  the  British  Government  should  defray  the  coat  of 
managememt,  whilat  India  should  only  be  at  tho  coat  of 
making  the  necoBaary  coHectiona  in  ladia  upon  a  proper 
ac^e  and  upon  acitmtific  prindpkSi 


6.  And  your  Memorialists  venture  to  i^i^^ii  tla^ 
order  to  insure  proper  reaponsible  and  a^ttvA  miai^ 
ment^  it  would  be  moat  demiabls  that  for  thii  Mani 
as  well  as  all  similar  institutiona,  some  Mjniitar  of  \ 
Majesty's  Gkivemment  in  the  House  of  Commom  ikp 
be  charged  to  answor  for  the  expenditure  of  puUk 
voted  for  ita  support. 

Signed  on  b^iiif  of  the  Council, 

F.  EAuntEv-WiMiOT,  Majes^OeDiBZBl, 

AjtrlJ,  lats, 

MEECKAHT  SHIFPHTG  IILL 
A    meeting   of  this  Conomittee  waa 
Monday,  the  22nd  iiist,     Fl-eeetit^Cap^ml 
Heron  Maxwell,  Bart,  H.K*    (in    the 
Greaves,  Captain  B*  Sharpe,  E»K*»  and  Ear* 
Simpion* 


AFIICAJT  SECTIOK 


A  meeting  of  this  Section  w»s  heM  on ' 
evening  last,  W.  C.  SAajQEAinsT  in  the 
Before  roading  the  following  pnper, 

Mr.  Bergtheil,  alluding  to  the  debate  en  tk& 
Natal  in  the  House  of  Lords  on  the  preTioua 
said  that  if  the  rulea  of  the  Society  did  not  pfd 
political  disc uaaiona,  ho  thought  he  could  shov  til 
the  Govermnent  and  tho  Qppoaitaon  were  in  l2ttl 
not  for  want  of  goodwill,  hut  of  personal  e— ** 
the  colony,  without  which  no  amount  of 
patches  or  verbal  oommunicayona  could  sitffice  to 
an  adequate  idea  of  the  renil  ftttte  of  «flkin  m  i 
like  Natal,  containing  within  iUeilf  so  maijiy  * 
tribes  and  nationalitiea.  It  was  rathur  iito*' 
tind  that  throughout  the  whole  debiUi!  not 
said  by  either  party  to  account  for  Ihi^  fwst 
colony  which  had  grown  up  under  the  loila ' 
the  mother  country ,  should,  after  a  lilb  of 
years,  be  found  in  ita  present  poaition. 
attempt  been  made  to  point  out  what  rt^ 
ba  applied  to  prevent  a  recurrence  of  si 
atandinga  as  had.  taken  place  in  the  case  of  ' 

The  first  paper  read  was : — 

BEMABKS    ON    TBIB.iL    TITLES. 

LAW,    AKD     EMIGRATION    MOVEBd£^fSJ 
NATAL. 

By  J.  letgtheil, 

Lat*  Mejab«r  of  Ihe  Lf^slAtlfo  Coatioil  fuf  th«  C»p! 
tbo  C{jloiijr^ 

In   the  year  iS3i*  a  small  party  of 
farmers,  from  the  pastoral  districts  ef  1 
of  Good  Hope,  came  suddenly,  in  their  i 
wanderings,   upon  tho  mountainous  edgy  rfl 
bxniit  table  land  of  the  ci .^Titinent  of  AMsM* 
8t*0  miles  bc^ycmd  Table  Bay,  imd  thtmoej^ 
down    upon    a    beautiful    undulrittn^ 
sloping^  from  the  mountainous  hi 
sea,  well  wooded,  well  watertd,  : 
ovGrlaating  verdu3«.     "VVith   the 
sentiment  with  which  their  ruct 
emigrant  Boera  called  out»   in  tlic  iiui^^ 
latacl  of  old,  **  This  is  the  goodly  had  wlj 
has  given  us,'* 

The  history  of  ^eee  ndventarous  ^^^. 
iieers,  and  of  the  cii*cumst«m©e«  ^vi  ^i?^"".3 
their  seeking  out  a  new  home  i 
notable  and  interestbg  that  I  caii,  ,U 
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Biive  wtO  soma  day  be  told  fts  on#  of  the 

■  .lu  progress,  by  an  adequate  au- 

Society.     In  tho  meantuaei  it  ifi 

r  to  mj  present  purpose  to  say  tliat 

f  explorers  descended  the  slopea  of  the 

Honntains  to  the  paatiirea  they  had 

t>m  nbove,  and,  to  thck  tmspc^akable 

»  Hiey  found  that  they  were  entering  what 

,  to  them   to  be  an  altt^getber  unpeopled, 

I  tfwrywhere  lurariant,  wilderness. 

f  wto  not  anywhere  a  single  human  haliita- 

Thm^  were  no  signs  of    herds  or  tSocTcK* 

f  mo'wd  slowly  ttlt:iug  into  the  maze  of  gi  cen 

I  wdA  past  ureal  ke^'ping  to  the  prooiluent 

I  md  natural  oansewaya  as  they  advanced. 

rtlmie  tluy  otitne  npon  indications  of  burnt 

^,  d«*?astated  fields^  and  then  they  became 

Ihat  the  land   must  assuredly  at  one 

been  densely  peopled.    As  they  niored 

along  they  were  oonatantly  under  the 

I  tliat  flome  bidden  force  of  native  popu- 

t  mmt  certainly  at  length  burst  out  from  its 

at  ujion  them*    No  such  force » however* 

and  only  when  they  had  marched  on 

_were  within  a  few  rnile^  of  the  sea, 

?^ed    women    and   old    men   came 

from  their  tangled  Inrhing  places  in 

r  buabf  and  told  a  woeful  tale  of  destruc- 

daath.     The  cause  of  tliia  condition  of 

I  abiMuly  been  spoken  of  in  this  room, 

r  by  Mr.  Shepatone^  on  the  '  *  Early  His- 

the  2»i]u  Kahr  Race/'  a  communication 

printed  in  the  Journal  of  the  Society 

Vli&tk  of  jKnuary  last.      In  that  paper  it  is 

pw   the   conntry   bad   at  that  time  been 

;  dMolated  by  the  ravagea  of  Chaka,  the 

i  ehief  of  the  fSulus,  and  how  the  native 

iitm  of    the    district    had    been    scattered 

I  dt^tmjfwl.     When  the  party  of  Boers  came 

*  s  uctual    shore    of    the    sea,    they  found 

fmall   Inlets   of    salt   water  whicsh,    even 

l^^OQiOititnted    the  harbour    of    Natalt     five 

eUihmen  smTounded  by  a  settlement  of 

fit  or    ten    thousand    natives  who   had 

nmnd    the  white   m^n  for   protection. 

from   tbi*  place  op^ied   negociations 

BKngujiUj  th©  brother  and  fuccessor  of  Cbakaj 

'  ImwI  drawn  the  frontier  line  of  hia  kingdom 

r  milni  farthefT  towards  the  north,  and,  after 

ncaed  dbcusaion  of  terms,  finally  succeeded 

mi^*  II  ri  v^ion  of  Natal  from  the  Zulu  chief 

ciyasi lit  ration*     They    then    established   a 

rit  of  their  own.  adopting  the  old  Eoman 

Ft  with  which  they  bad  become  familiar, 

of  the  land.     They,  however,  still  had 

I  in  II  hard  struo-gle  for  existence,  and  only 

"ghting  with  Dingaan,  and  marvellous 

Lperse  verance ,  at  last,  in  the  year  1340, 

t  themselves  in  somfl^ing  like  security. 

madf^  a  plerige  whtm  they  started  from 

ihat  the  fiiiat  house  they  would  erect  in 

'  bad  of  their  adoption  should  be  a  Dutch 

^  Church  for  the  worship  of  God.    This 

7  t«deemed  ;  and  the  next  building  that 

I;wii  a  court-house,  wherein  they  ad- 

t  justice  between  man  and  man,  applying 

■  Uw  whether  for  white  or  black*   'The 

I  discovered  that  they  were  safe  under 

(aeiit>  and  their  numbers  accordingly 

■"iitti  Hatai  to  30,000.  They  were,  however, 


given  to  understand  that  in  considenition  of  the 
protection  they  received  they  were  expected  to 
adopt  the  habits  and  to  comply  with  the  laws  of 
their  protectora.  The  natives  proved  to  be  peace- 
able, honest,  and  submiflsive  members  of  this 
growing  community,  and  showed  great  t^pacitj'^ 
for  improvement.  Many  of  them,  living  in  the 
Dutch  families,  learned  to  speak  the  Butch  lan- 
guage^ and  took  part  in  the  religious  observances  of 
their  masters*  I,  myself,  at  this  time  lived  among 
these  people  in  a  house  without  a  lock  or  key  to  its 
doors ;  and  frequently  left  property  of  the  value 
of  a  thousand  pounds  for  days  at  a  time  in  the 
caro  of  a  native,  without  misedng  anything,  or 
having  to  complain  of  a  single  act  of  negligence. 
I  never  heard  of  a  case  of  theft,  or  of  any  act  of 
violence  committed  by  anativ^e  in  these  early  days ; 
nor,  on  the  other  hand,  of  any  eomplaiiit  that 
a  natiye  had  not  received  the  dae  meed  of  his 
service. 

This  state  of  aiFairs  did  not,  howeverp  last  very 
long.  One  fine  day  the  Governor  of  the  Cape 
Culony  landed  a  c^impany  of  British  troops  in  Natal, 
and  issued  a  proclamation  to  the  effect  that  the 
settlement  was  thenceforth  a  British  colony.  Many 
of  the  Boers,  under  this  contingency,  were  afraid 
of  the  renewal  of  the  state  of  perpetual  vaoillation 
and  change  which  they  had  seen  in  the  government 
of  the  Cape,  where  each  snecossive  governor  had 
brought  some  now  T>ot  scheme  of  his  own  for  the 
management  of  the  mixed  conrniunity,  which 
entailed  upon  them  Kafir  war  after  Kafir  wax,  and 
devastated  their  families  and  homes*  They  pre- 
ferred rather  to  abandon  their  newly  acquired  land, 
than  again  to  enconnter  the  risk  of  life  in  a  colony 
adminiBtered  in  aucb  form.  The  white  inhabitants 
were  by  this  secession  reduced  from  some  6,000  to 
about  2»000.  The  colony  then  remained  pretty 
mnch  in  this  state  imtO  1844,  when  it  was  formally 
annexed  to  the  Capo,  under  a  LieutGEnant-Go vemor 
of  its  own. 

The  English  authority  up  to  that  time  was 
represented  by  one  ofhcer  and  a  few  aoldierSp 
residing  at  the  seaport,  Successive  disturbances 
in  the  Zulu  country  had  in  the  meantime  dnven 
many  thousands  of  the  natives  into  Natal,  which 
remained  open  to  them  in  all  parts,  and  there  these 
new  comers  squatted  down,  at  their  own  good 
pleasme,  without  any  stipulation,  and  without  the 
slightest  knowledge  as  to  the  law  by  which  they 
would  have  to  be  thenceforth  governed.  There 
was  no  increase  of  European  population  concurent 
with  this  great  influx  of  the  blacks.  In  the  year 
1847  I  viaited  Europe,  resolved  to  exert  whatever 
piirsonal  infiuence  I  could  bring  to  bear  to 
establisb  a  Eoropean  emigration  to  Natal,  and  to 
impress  upon  the  British  Government  the  para- 
mount importance  of  at  once  taking  some  steps  for 
the  control,  civilisation,  and  improvement  of  the 
natives,  I  then  urged,  as  I  now  urge,  upon  the 
Secretary  of  State  for  the  Colonies  in  Enghmd,  the 
advisability  of  allot  tog  to  each  native  family  a 
small  plot  of  ground,  to  be  held  in  its  own  right, 
and  of  establishing  native  schools,  and  giving  these 
people  to  understand  that  the  prime  condition 
which  the  Oovernment  attaches  to  the  protection 
which  It  aSbrds  is,  that  they  shall  permanently 
settle  down  upon  their  allotments,  and  send  their 
children  to  school,  I  jjointed  out  especiaUy  that 
the  cost  of  the  enterprise,  although  somewhat 


473 


JOURNAL  OP  THE  SOOIITY  OF  ARTS,  Apeil  16.  1875:- 


b^nd  tt©  reach  of  the  sparae  white  population 
within  the  colony^  Would  be  comparatively  arartll, 
and  that  hetote  anj  very  Inxge  European  immi- 
gration had  flcit  in  the  uatives  would  he  prepaid, 
ia  thia  waj,  to  ^  baud-in-haud  with  the  wbit^? 
man ;  but  that,  if  they  were  uot  so  preparedt  their 
contact  b  pre  after  with  d  large  masB  of  white 
eolonistfl  eould  only  be  the  deatruetion  of  this  in- 
tereatiiig  race.  Tlie  reply  to  my  communication 
was  to  the  effect  that  my  propoaal  involved  some 
mmitsy  expenditure  on  the  part  of  the  Home 
Government,  which  could  not  be  found ,  and  the 
erotenco  of  a  law  for  compulsory  education, 
which  would  not  be  tolerated  in  England,  or  in 
an  l^gliah  dependency  * 

I  Wftu  equdly  unsuoceaafid  in  England  in  my 
att«mpti    to  establiflh  an  English  ©migration  to 
Natal.  I J  therefore  J  directed  my  fiteps  to  Gtermanyj 
and  after  a  great  deal  of  difficulty,  induced  thirty- 
five  poor  familips,  mostly  journeyman  weaveira, 
with  a  minister,  a  schoolmaster,  and  a  doctor,  to 
accompany  me  to  Natal.    Theso  people  were  cx- 
tfiainely  poor,  and  quite  unable  to  provide  therai- 
edirta    with  a  passage,    or,   indeed ^    any    other 
lefommentfl.      They  eaOed    from  Bremen,   in  a 
Tinel  oailed  the  Bi^tha,  which  I  took  up  for  their 
eoim(|anoe,  in  Kovemher,  IS-J?,  and  each  family 
raoeiv«d,  on  arriving  in  the  colony,  an  allotment 
ol  land,  a  plough »  some  oxen,  and  a  cow,  a  certain 
quantity  of  building  materials,  and  main  ten  an  c-e 
for  a  timet     At  this  distance  of  time  I  still  vividly 
recollect  a  visit  I  made  to  thia  young  settlement 
on  the  first  anniversary  of  the  emhorcation  from 
l^r^nen.  A  ipot  of  ground  that  so  short  a  time  back 
'•Wfti  an  absolute  waste,  had  been,  within  the  brief 
twelve  moTitlis,  converted  into  a  pleasant  pictui^  of 
thriving  industry »     On  the  day  of  the  victual  anni- 
versary,  the  echoes  of  the  church  behs  were  heard 
f  reverberatiiig    ft^m    the  hills    arouud,    and    the 
Ctennan  families,  with  their  numerous  cMldreu, 
were  seen  fiocking  into  the  central  station  from 
their  eomfortahle    homesteads;    and    aa  a    new 
chapel  was  to  he  opened  on  the  occasion  there 
were   also  numerous  viiitors  coming  in  various 
dIreetionB  from  more  distant  places.     The  chapel 
had  been,  built  within  sbc  months,  by  the  settlera 
|tham«elvee,  and  was  very  taatofully  decorated  by 
l.,gadimdfl  of  natural  flowers.    It  still  cornea  back 
I  to  m%  at  this  distance  of  time,  that  the  excellent 
^pastor  of  the  settlement,  the  Be^.  Mr.  Posselt, 
took  for  the  text  of  his  address,  on  the  occasion, 
the    imprcj^Kive    word?<,    '*  If    I    forget  theo,   0 
Jerusalem,  let  ray  right  hand  forget  her  cunning," 
in  a  letter  which  I  rec^nvod  from  my  friends  in 
the  settlem€nt,  just  one  year  ago,  and  which  is 
signed  by  24  heads  of  families  of  the  original  settlers 
who  went  out  in  the  BeriJtn^  there  occurfi  the  fol- 
lomng  passage,  addressed  to  myself:— 

*'  You  have  b«flii  tbe  meKHA  of  miaiag  hb,  oae  nod  all^ 
from  ii  it*tii  of  d^penwlcBoo  to  that  of  a  happy  and  proipero^A 
^^sac9,  and  »e  hav©  uBrer  had  cnUM  to  r^psat  halving 
™  l*»d  of  our  birt^.  W»  are  row  gljid  to  take  nn  oppnr- 
vaaitf  of  ponriag:  out  oar  beartfelt  thank*  and  ackoowlfldft- 
meats.  WshATa  wcrkfld  in  th*  ftweat  of  omr  ttrow,  the  Al- 
might  J  God  b»i  hleued  mir  Uboun,  Mjsd  we  and  our  ohU- 
dnn  are  proip^foua  and  happy." 

_  I  Ii&ve  been  induced  to  make  this  passing  allu- 
sion to  my  own  experience  in  founding  the  settle- 
ment known  under  the  designation  of  New  Ger- 
many, in  Ntitftlf  not  only  on  aooonnt  of  the  striking 


iUnstration  it  affords  of  the  kind  of 
which  it  required  in  colonies  of  this  loit  iii| 
ing  immigrant  oommumties,  but  cm  aoooaaltf 
light  which  it  inferentially  throws  upon  thi  f 
which  should    have  also  been  pursued, 
with  some  modification  of  detaiL  in  the  \ 
of  the  natives-       Here,  in   this  inslanese, 
new  settlement,  of  some  200  sonli,  so 
stwted  upon  its  career  of  coloni.^ation*  that  i 
continued  to  ^ow  and  to  flourish  frcnn  1 
to  this.    It  atfil  iicdds  a  position  of  aotntl  ( 
increasing  proaperity  in  the    colony, 
history     of     the     rebel     chief     llang 
who    has    attracted    so    much     notw 
in  this  country,  mo^t  clearly  indjn^^ 
native  race  in  Natal  is  virtuf^y  and  : 
worse  position  now  than  it  was  in  ld4S,  alii 
it    may    possess    more     cattle,     and 
its  leading  men  may  have  more  wiTiet.     It  i 
shortly  after  the  arrival  of    my  little  band  I 
Germans  in  the  colony  that  this  petty  cMef  < 
from  the  grasp  of  the  Zulu  king,  and  very  i 
involved  the  eolonial  authorities  in  a 
Upon  a  rumour  of  a  Zulu  invasioii,  at  th 
time   my   German    settlers   had    surround 
Pakhnif  or  principal  house  with  a 
moat  to  serve  as  a  plaoe  of  refuge  and 
in  case  of  emergency  and  danger,    I  may,  ho 
he  allowed  to  speak  with  some  grattfica^mi  i 
pride  of  the  arrangements  which  had 
in  connection  with  this  German   fbrtifie 
Laager,   extemporiged  for  the  protection  > 
young  settlememt,  as  I  had  been  conunissioiiait 
hia  Honour,  the  iieutenant*Govemor,  to 
capt^  of  my  own  men*  Tlie  enrolment  of  a  i 
teer  corps  was  so  efficiently  prepared,  that  I  j 
a  completo  list  of  Uie  men  able  t4>  bear  annii  1 
eating  those  amongst  them  who  had  aln 
acrvice,  and  even  providing  for  th©  > 
of  a  band,  ready  prepared  for  m*?. 

In  the  meantime  nearly  all  the  Butetli  i 
had  t recked  again  over  the  mountains  to  i  * 
inland  district,  which  is  now  known  at  1 
State;  and  yet  mor^  and  more  npit""'  ^-^ 
into  the  colony  from  the  surrtinii 
were  lirin  g  there  virtuall  y  wi  thou  t .. 
or  eontroL    ^o  white  population  wtw  lii 
something  less  than  four  thousand  iudi^ 
the  black  population  had  grown  to  100,000* 
inflowing  native  horde  haid  been  ^ow«d,l 
firat  instance,  to  acfttle  upon  large  traota  off 
in  diffiftrent  parts  of  the  colony,  and 
Bay,  managed  by  the  Se<Erotary  fo^  V( 

without  any  fixed  law.     In  1848  in 
sent  from  the  Home  Govemment  in  Kngi  vn<4 
thenceforth  Kafir  law  was  to  be  admin' 
the  black  population,  in  some  mi 
own  hereditary  chiefs,  who,  in  thia  way*  i 
oepted  as  a  power  in  the  state,  and  thalj 
Kafir  locations  were  to  be  pennaneiitly  i  '  ^ 
for  native  occupation  and  use,    Tbisj 
was  partly  the  result  of  a  small  money 
having  been  asked  for  by  the  eolony  to  i 
them  to  complete  the  organisation  of  itsr" 
ment. 

In  regard  to  the  "  Kafir  law,**  to  wlucfc  « 
tion  has  been  made,  it  ia  to  b?  fuTf^  jipA^^ 
that  It  is  not  a  writtieii  code.  ' 
of  tradition  of  cuatom  and  ; 
grown  up  with  the  progreaB  of  tYmu,  ann 
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time,    and  irhiali  has  accordiDgly 

iuiiitely  interwcrrCTi  with  the  liabits  and 

liU  of  ihQ  people*     It  hinges  entirely 

t  fuprnmsirF  of  the  cihiefj  aad  upon  unques- 

fKiil  bedience  to  Hs  orders  and 

"  9  word  is  the  law,  and  his 

absolute:  but  he  is  assisted  in  his  ad- 

itiwi  of  the  biw  by  a  conncil  of  his  prin- 

Wheii  thia  traditional  law  ia  wielded 

wmt  »nd  rigour  it  is  unhesitatingly 

he  royal  instructions  in  eatablisMng  Sis 

f  gqTfming  the  natives  provided  that  the 

r  of  the  colony^  for  the  time  being,  should 

jomit  chiefs  and  supfeme  over  all  the  sub- 

» tdoiinistrators  and  chie  f tains ,    The  most 

<  ©fences,  such  as  murder,  trf^ason  to  the 

\  dliobediexiee  to  the  chief,  desertion    from 

poisonhig,  and  superstitions  practices 

intent,  were  to  be  punished  by  death, 

on  of  pTOi>erty,  or  fine,  under  the  provi- 

^cf  Kafir  law.       There  were   thua,   conse* 

f^  flriablJBhed  within  this  narrow  colony  two 

]  irfiteiDS  of  law  side  by  aide.     A  few  bun- 

yte  people  were  to  be  governed  by  Eonmn 

IT, aod many  thousandcilack  people  were  to 

'  r  the  Kafir  law,  which,  as  we  nave  seen, 

the  will  of  the  paramount  chief  or 

material  accession  to  the  ranks  of  the 
IttC^on  of  the  community  was  now  made  by 
I  fttiral  of  sundry  partif^s  of  immigrants  from 
But  the  black  population    was  still 
agin  much  larger  proportion*     On  the  1st 
r,  1851 ,  the  lieut.  -  Governor,  now  Sir  Ben- 
e,  and  tha  subject  of  some  recent  severe 
itoni,  wrote  to  the  Secretarj-  of  Stata : — 

'  iTfl  af  the  present  «yitero  U  that  dthotjf  b  tlie 
16  IvwB  (iiuatitiei  of  laod  in  cotumoD,  tbej  bavo 
Mi  riglitt  to  any,  II  is  perfectly  true  that  the 
Ida  liarlMr<yai  ttaite  bKi  no  notion  of  individual 
r  hk  knd;  biit  it  is^  neverJbcleaPj  luost  desirable  ta 
i  r«  hmL  ihmt  notion,  the  tnoit  puw^rful  mpuas,  eicof^pt 
CLnftisa  and  moral  education^  of  truly  cinlbing 

I  the  Ht3i  of  February,  1859,  Earl  Grey,  tbe 

lflat*4tiian  who  at  the  time  was  her  Maje-sty-a 
■  of  Htiite  for  the  Colonies,  remarked  in  a 
I  to  the  Idetitenairti-Qovemor : — 

it  of  tti«  RTMit*!  impofrtanee  thit  the  natWfs 

|l0t  be  kept  iiol^ted  Rud  apart  frcim  the  inhabitiiQtA 

I  dweent,  tbe  effect  of  doing  bq  would  iueTitablj 

idilDe,»ocner  or  litpr,  k  deadly  Btrife  between  tbe 

ii«M»(mld  oaitte  all  tb«  progteM  which  tbe  nativeH 

*  B  in  a  knowledge  of  the  mtf  of  mriliMd  life  lo  b« 

I  of  reodonng  them  herealter  m»r6  fonnidable 

htleas,  in  1875,  the  natives  of  Tfl^atal  are, 

^000,  but  considerably  over  300,(KM),  and 

I  itSl  nded  by  native  law^  and  all  this  for 

j0f  a  eompnjatively  trifling  money  expen- 

b^and  of  an  authority  infieiibly  resolved  to 

own   insight  into  the  necessitiei*  of  the 

l^tfficMntly  carried  into  practiced  effect. 

a  Boyal  Charter  conferred  upon  the 

*  ia  dieotive  ooundL      The   only  reference 

isade  in  that  Charter  to  the  position  of 

that  A  small  money- reserve  was 

out  of  tiie  general  revenue  for  their  use 

As  soon  as  the  representatives  of 

atlon  of  the  colony  had  taken  their 

Legislative  Council »  attention  was 


directed  to  the  unsatiafaeto^  state  of  what  was 
termed  the  native  question,  fn  1861  a  select  com- 
mittee, of  which  I  was  myself  chairman,  was 
formed  for  the  general  consideration  of  the  sub- 
ject, atid,  in  simple  justice  to  the  white  inhabitants 
of  Natal,  I  feel  bound  to  draw  attention  to  the 
general  tenor  of  the  report  of  this  committee, 
which,  with  my  own  signature  attached,  was  sent 
in  to  the  lieutenant-Govemor  by  the  Legialativi© 
Council,  to  be  forwarded  to  Her  Majesty's  See* 
retary  of  State  for  the  Colonies.  In  this  report  a 
strong  and  unqualified  protest  was  made  against 
land  grants  to  the  natives  in  tribal  tenure,  or  trufl- 
tecship,  on  uccoujit  of  the  influence  this  would 
have  in  perpetuating-  the  organisation  of  the 
coloured  population,  in  building  up  tbe  power  of 
the  chiefs,  in  increasing^  the  distinctions  of  race, 
and  in  x^f^fitpo^i^ig  the  pt?riod,  ao  much  to  be 
desired,  '*  when  land  shall  be  divided  among  the 
Kafirs,  and  secured  to  them  by  free  and  unfettered 
individual  titles.'^  The  following  extracts,  which 
aie  mskde  from  tliis  report,  will  sufi&ciently  indi- 
cate the  spirit  in  which  the  proposals  of  the  com- 
mittee and  Legislative  CouncO  were  framed : — 

"  Yoor  committee  concurs  m  tbe  proposition  of  girlcg  to 
th«  Kafirs  in  Natal  potaesdiun  of  lands  Uiid^r  *  form  more 
binding  thitn  perrDbsive  ocsnpnUon  under  which  they  now 
hold  ihem  ;  indeed,  the  gr«tntin^of  indiridnal  docnmentaTy 
titles  to  Irmd  bas  ov»r  been  A  prominent  feature  in  tbi^  policy 
adviJCtt&ed  by  thii  OQU&dl  fur  tbe  JmproTenjent  of  the  Kafirs, 
and  for  the  mainteaant^  of  pea^e  ia  thia  colony* 

"You*  cotomitteo  are  of  opinion  that  tbe  grantinir  of 
individual  tit] rjfl  would t  on  the  other  hand,  male  the  Kaftr 
feel  that  be  had  ao  interest  in  tbe  ccibmy,  nnd  create  aCtacb- 
inent  to  bin  bomeBWad  ;  that  be  woulti  mot,  &■  under  tribal 
tJtlai,  feel  that  he  wm  m  heretofore  dependmt  on  bia  thief— 
»  tteta  which,  amoia^  other  e^fil*,  has  checked  intereourte 
between  the  black  and  white  pa|iulationf  and  producod 
natural  ^8trang*mijnt  between  the  two  races. 

'*  Wb^t-p  in  tbe  opinion  of  your  committer,  eboold  be 
aimed  at  in  tho  lasid  tenures  is  thot  the  Kafir  should  be 
made  to  realiae  individual  property  and  rpsponf  ibility,in  can- 
tradiptinetion  to  the  ItKJKse  and  aavage  tribal  rosponsibilitk** 
to  which  ho  ia  now  acctistomed.  .  .  -  The  chief 
objects  for  the  oonsidoration  of  the  colonbta  ia  not  the 
amount  to  be  reoliied  by  the  sale  of  theUcLdr  or  the  tacrifii^ 
of  its  Talue,  to  bo  granted  away  on  thin  accoatit,  bat  tbe 
very  seriuuj!  qnowtion,  what  atepe  are  bojit  calculated  to 
aeeure  safety  to  life  and  property  through  the  improvement 
of  the  co^ndition  of  the  black  popubitioii  m  Natal  F' 

A  secon  d  report,  of  an  alto  getheT  similar  character, 
was  also  drawn  up  and  iubniitted  to  the  Legislative 
Council,  and  udoptcd  in  the  folio  wing  year,  namely » 
in  1802.  Notwithstanding  these  reports,  aad  the 
strongly  expressed  desire  of  the  Legislative 
Council  m  the  matter,  the  result,  nevertheless, 
was  the  veBting  of  the  large  Kafir  localties  in  the 
hands  of  tmatees,  consisting  of  the  Lieutenant- 
Governor,  tho  Bishop,  and,  I  think,  the  Secretary 
for  Native  AiTairs.  In  connection  witii  thia  part  of 
my  argument  I  especially  desire  to  urge,  and  to 
bring  into  prominent  attention  as  a  fact  too  im- 
portant to  ho  lost  sight  of  at  this  time,  that  a  white 
population  which  has  so  steadily  and  consistently 
asked  for  the  breaking  up  of  the  tribal  system  of 
barbarous  rule,  and  wMch  has  so  steadily  and  oon- 
siatcntly  advocated  the  superseding  of  that  bar- 
barous system  by  the  education  of  me  natives »  and 
tbe  granting  of  land  on  fcred  tenure  to  individual 
natives,  cannot  by  any  possibility  be  held  to  have 
ever  been  indifferent  to  nati^^e  progress  and  im- 
provement. The  action  of  tho  Legislative  Council 
of  Natal  in  the  iu»tter  of  tribal  titks  must  always 
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utand  08  imcontrovertiblo  e^denod  tipoii  tbis  point. 
One  important  and  moat  miBchicvoiis  consequenee 
ol  tte  ftEtflngenieBts  which  I  hnxa  described,  and 
of  the  odoption  of  tribal,  instead  of  individual 
responmbility,  has  been  that  wbeocver  a  petty  chief 
commits  any  ofisnce  a^nst  the  stato,  the  punifh- 
mmt  of  necessity  fftlls  upon  Mh  tribe.  Pine,  or 
oon^scation  of  property  tellfl,  not  indi%'idnally  npon 
L  the  chief,  but  upon  his  people.  In  18415,  the  Chief 
Eodo  disobeyed  the  ortlers  of  the  Snpreme  Go- 
Vtmmentl  ma  tribe  was  broken  up,  and  its  cattle 
fifiszed,  and  the  chief  escaped  from  the  colony.  The 
r  Chief  Isidoi  offended  in  a  Himilar  way  in  1856, 
^  and  a  iimilar  residt  folbiweii.  In  18 57  the  Chief 
Matyan  resisted  the  Qovcmment,  and  his  tribe  vfixs 
imporefiflhed  and  diisperaed.  The  home  authori- 
ties were  dnly  informed  of  all  these  oe^Turrencpa* 
and  even  had  thti  treaminr  accounts  of  tbo  thIuo  of 
tbo  confisrated  cattle  aumted  in  England  i  but  the 
transactions  were  allowed  as  a  matter  of  eitpedi- 
eney,  and  to  nave  some  outlay  in  money. 

LangaHbalele,  the  rebel  chief  of  recent  noto- 
riety, mad<i  himself  obnoxious  to  his  own  pai-a- 
mount  chief  while  he  wag  re^idin*r  in  Zulu-land^  and 
e«c«^>ed  from  his  vengeance  by  finding  a  rcfupf*  in 
Ifrtal.  He  is  a  man  of  a  higher  order  of  xnt^lleet 
tban  th€  general  run  of  the  Kafirs,  and  he  has 
mffiiaged  to  employ  his  sui>erior  intelligence  in 
playing  upon  tiie  superstition  and  crtdulity  of  the 
tribes  around  in  such  a  way  that  they  believe  he 
can  bring  or  stop  the  rain,  Thi?re  is  uleo  no 
dmtbt  in  the  mind  of  any  honest  and  noprc- 
jiidiced  person  in  the  colony  that  thi§  petty  and 
refractory  chief  has  had  other  more  objeetionable 
and  dangerous  purposes  in ;  his  mind  than  the 
mere  bewitching  of  the  clouds,  and  that  he  was 
nnquestionably  feeling  his  way  to  use  his  influencr* 
as  a  n«5cromancer  in  bringing  about  a  combined 
and  org^anised  resistance  to  the  authorities.  For ' 
myself,  I  have  no  shadow  of  doubt  that  whatever 
may  have  been  the  mistakes  that  have  been  made 
in  the  technical  method  of  proceeding,  much  of 
which  must  be  immediately  ascribed  to  the  ano- 
maloua  sanction  of  native  euetouis  as  law  which  I 
liftve  described,  the  r:<moval  of  tbiB  mi^'hievotis 
and  dangerouf  man  was  indispensable  to  thepeaoe 
of  the  cohmj,  and  that  if  he  wero  again  returned 
into  the  colony,  althongh  no  very  grave  rGsults 
might  immediately  follow,  the  evil  effects  of  such 
a  st^p  woulil  be  grievously  manifest  in  years  to 
come* 

Tile  point  is  now  reached  at  which  I  can  definitely 
Htate  the  con  elusions  at  which  1  have  arrived  from 
my  own  personal  experiencei^  in  regard  to  the 
matter  that  I  have  endeavoured  t*^  bring  tinder 
notice  in  this  communication.  During  thirty 
years  various  attempts  have  been  made  to  intro- 
duce a  itream  of  white  settleri  into  Katal^  and 
thescj  attempts  have  all  ended  in  comparative 
failure.  In  the  meantime  the  black  x>opiilation 
has  grown  of  its  own  accord  toj  1  believe,  nearly 
400,000,  I  have  myself  not  the  slightest  doubt 
that  this  rapid  growth  of  the  bl^Jtck  populBtion, 
axid  the  absence  of  all  efficient  organisation  of  it 
to  play  ita  due  part  as  an  dement  in  a  eivilised 
community,  haa  been  the  main  reason  why  the 
whito  population  within  the  colony  has  not  ang- 
mentea  in  a  somewhat  analogous  degree.  But 
I  am  also  thoroughly  convinced  that  this  very 
dement  of  mischievous  stagnation  might,  under 


different  maaiag^nfint,  have  M  to  the  1 
of  an  indusMoua,  peaoa-Ioving,  and 
munity ,     Had  the  Amahlnbi  tribe,  \mi  _ 
LangyJibalele,  been  brokmi  up, and  had! 
been  settled  aa  holdera  of  land,  having  a  stitk 
good  order  and  prosperity  of  the  statt*,  m 
children  placed  in  senools,  when  they  enti 
colony  in  184B,  I  am  asaured  that  thriviog  j 
lubi   settlements  conM   now    have   been 
vying  with  the  settlements  of  my 
people  who  began  their  colonial  life 
year ;  and  I  am  mor^y  certain  the  i 
State  for  the  CoIOEties  would  not  bav9  ht 
to  the  lieuteniait-GoTenior  in  Xatut  in 
reference  at  least  to  this  particular 
effect:^ 

**  There  W9»t  tm  might  be  ojEpeeted,  Ultle^  if  iii 
of  alki^iiiLM  Ytkible  tM  thair  nomiiul  Aupnoit  < 
LieTiteanaUGttTKTtiMr,  nud  tio  sym^tcjin  of  Mivitli 
fmllviw  lK«ir  own  tribul  ^hief  wherover  ke  akoald  I 
lead  them.  Their  only  f^r  wonld  seetii  to  bt  for  1 
md  U  pKvervii  tbk  tb«y  vera  rwly  tm  leave  t' 
iLod  vwr}fto»  tbeir  Utvi^" 

The  remedial  measures  in  which  l  ^a  tny 
clined  to  put  trust,  it  will  be  obaerved,  t 
are — 

1.  The  allotment  to    each  ^afir  latmty] 
Apportionment  of  land,  as  has  beeo.  dxam  ^ 
wmte  settlers  on  their  arrival,  wttk  an  m 
right  and  title  to  its  holding. 

2.  Compulsory  education,  in  cxt^Oiaed  1 
and  habits,  of  the  children  of  the  native] 

3.  The  definite  and  absolute  etipn. 
natives  shall  only  be  allowed  to  settle  I 
in  Katal  upon  condition  of  their  submittiftgl 
selves  to  the  saxue  laws  and  tbf  saiue  ia0 
government  that  are  administerod  to  ^^t 
colonists.  I  am  |>erfectly  awnre  that 
considerable  difficulties  on  technical  gretl 
administering  eitbejr  Boman,  Dutch,  or  £i 
among  the  nativea;  but  thesa  wonld  all  m:tm  i 
appear  if  each  native  family  was  broiigMl 
the  influence  of  education  and  ctviUsstj 
lived  in  its  own  homesteads 

Had  such  been  the  s|>irit  and  prsotiet  i 
we  should  never  have  seen  what  we  nowl 
contemplate,   a  fine  colony  oocnpied  by 
discontented  white  populatioii,  and  by  ■ 
flowing  mass  of  uncivilised  and  nntntt>TOdi 
not  by  any  means  the  better  for  the  i 
unR  table  sprinkling  which  it  contains  of  < 
half-mvUised  Kafirs,    whose   half-dviHfliii 
the  mtiin,  means  the  possessLou  of  a  ^^i 
introduction  to  strong  drink,  and  to  sou 
of  the  vices  of  Europeans* 

I  have  finaDy  to  expreii,  with  soms  i 
satisfaction,  my  opinion  that  it  is  not  yttl 
to  furnish  the  remedy  for  this  great  cril  I 
work  be  at  once  set  about  in  the  rig  hi  <'^ 
with  a  finn  and  strong  hand,  and  witl 
narrow  an  estimate  of  the  maoey-valiligj 
remedy,  and  too  niggardly  a  coa 
cost  which  it  must  entail.  If  the  wo 
entered  npon  in  that  spirit,  and 
confusion  is  left  to  settle  itself  as  it  iii»j;. 
can  only  be  the  ontiro  dcj^^truetimi  of  ft  < 
veiy  interesting  race,  which,  nn^ergood  j 
and  management,  might  assuredly  W  P*^  ^ 
very  satisfactoty  state  of  dviMsatuHlf  oflBrfM* 
usefulness.    Holding  these  liewf,  m^  ^ 
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>  oourhtioUt  I  trust  I  shail  he  forgiven  if 

in  this  EOfietinff^  my  unquaMed  gniti- 

t  tEe  itrong  gliiiuu  of  pvomiBo  and  of 

t  ^jipaftuB  in  m  pftsae^  of  a  r&ceut  deiipatcb 

I  CboiArron  to  tlie  XiautenanUGovemof- 

wHcii  huB  b^ea   publbtiod.     Id  tliia 

I  lus  loitlAhip  says : — 

I  |dld  ta  he  finftl^led  to  tXprMi  tha  QOi^eti't  a|rpire- 
lei  wft  ifffaenil  ktndtieM  and  Juetice  with  wbi^ti  tb« 
Af  K«Ul  tiAVL'  ti>r  nifmy  jc^ij*  been  tnantM  by  Iho 
^pof^iditioD.  TtatA  luce  4sa  iBc^reoam^  numb^n  (if  tha 
9  vithm  the  o&tanf  b  iMf  »  rtfuladon  of  ftiiy  fOQem] 
|i|M  of  Hskisdl^r  tr«&tifi9nt,  imd  nc^thiDg'  can  b«  more 
iijriMi  ItbLQ  «i¥  AlldgfttiyQ  tbAt  tho  Enropuftn  CftloaJsli 

Ptea  la  tha  hthii  ^f  lu^tiiig:  wiili  cmekj  or  oppnotioB. 
ftgtim  onto  vkiolL  ihs  utkiivm  «ji»  gav^roed  Iiaa,  id 
li  Mpnd^  too  miich  upon  Che  m^inteiiaace  of  f rioadlj 
knun^  «a4  too  liftJo  upon  a  firm  EroforG^mont  upon  tba 
lii^  f  tli$  oUjgatiotLa  ol  individuAl  citiy-emahip.  If,  im  I 
If*  I  '>.n\  iltk  ^KVftftar  to  ympoao  aome  nuJterial  improve^ 
— • — ',  of  nwbTB  odminiitnitioD,  I  *b*ll  do  io 


4  tUKOi  IhA  ready  oo-opemtiuii  of  thu  L«igulm- 
1*  of  tbo  colony* 

Lnia«Uj  wish  that  the  promise  whi<3h  is 

'1    m    these   gracioua   words  may  be 

t  witli  aa  auffpioious  season  of 

liarvest,  mstead  of  bemg  nipped 

v^  b«en  the  beneficent  pii^o»e«  of 

[\cd  and  well-meanuig  statesmfflai 

iod  the  present  chief  of  the  Coionial 

la  DowTiing*str^t,     In  the  meau^ 

Usk,  £  liitld.  thikt  nothing  will  more  surely  remove 

9  pc<iibk  njeed  of  employing  such  a  large  f oroe 

WiUn-  in  the  oolgny,  as  was  alluded  to  by  Earl 

Kf  Uk  iLe  House  td  Lords  last  nigbti  than  tho 

Ecroition  ol  a  railway  system  through  tbti 
y» 

Hahii    stated,    ia    uUuiion    to    the    Gonaan 

hecit    ia    Natal^  spoken   of   by  Mr.   BorgLheil, 

^  ^  was  iatiiaately  acquainted  with    thi^i  Huttle- 

I    ami     itfl      foiiunefl,    and     it     bo     happened 

I  *i#  hid  in  his  possenlon  a  dopy  of  the  letter  aent 

'  Vf   lipr^httil  by  the  psople  last  year»  which  it 

~ihii  bletitdon  lo  read  t4>  the  meeting  in  fuU,  without 

4kUn^  Mr.    flerjfthcil  for  his   ixmsent.     The    letter 

^  notably  and   Hmpbiitically  oonfinaed  what  Mr. 

tbcil   hsd  Maid,    snd  »t*ited  that  the  writers  hiid 

1  li>t  opportunity  of  reply ixig  to  kind  meessgeii  re 

llbtta  their  good  friend  by  the  return  of   their 

"^    '    iS  a  visit  to   England,  in  order  ^at  they 

t  him  of  their  continued  happinesB  and  pro- 

[;  uid  then,  in  addition  to  thd  pauage  which  Mr, 

I  had  quoted  hicnself  in  hla  paper,  i^ere  oocured 

wmm^  allasLon  to  the  Tecognition  of  the  sab* 

I  to«its  they  had  penonally  reoeived :— **  From 

l^i&iell  we  left  our  FAthprland,  mfttil  thf^  timo 

1  to  Europe  (therefoto  from  1847  until 

I  a  tl^y  paf  enial  friend ;  slvraya 

H^teuoa,  both  by  word  ttnd  deed. 

ll»Ki(il  jwrnnilwiij  and  without  anything  in 

f  «ital  you  Ibr  ^  Bmi  few  years  of  our  sojoum 

tiDii  fed  111,  aad  povided  uaVith  a  minister  and 

jBdtm  with  taaehera,  and  when  eventually  it 

llkttUia  ichwue  for  which  we  had  bot?u  brought 

Mtoy  wiQiald  not  succeed,  you  nobly  caucelled  all 

TBttBrtl  with,  and  our  indebtfidneDH  to,  you,  and 

k  M  to  lyee  and  retain  our  landB  on  the  most 

There  might  be  a  very  good  reason 

'^llfgiMl  shotild  himself  have  omitted  these 

'  1*1^  t^njcettng  wo  uid  certainly  feel  that  it  is 

that  tiie  whola  truth  should  be  told  iu  the 

The  idliamxifa  to  the   fiiilure  vi   the  original 

•  ^lijch  ImJ  to  the  cancelling  ot  tkti  firit  arrstrigo- 

^     ^  i^pl|'  &at  the  idem  in  th^  Ikst  iustauce 


IMTioei 


hud  bb-en  that  cottcn  ahculd  be  grown  at  tha  sattktmauts, 
but  for  aome  reaton  thiH  particular  branch  of  in- 
dustry did  not  Qnew€f  as  it  nad  been  hoped  it  would. 
During  tho  Brst  teu  years  tho  Q^nnans  worked  ateadilj 
and  hurd,  but  at  the  eud  of  that  time  their  fortunes  were 
gloomy  and  sad ;  they  bad  eont^acted  large  respon- 
aibilHioa  imd  debts  to  the  pri^ocitor  of  their  settlement, 
and  saw  small  chauce  of  cdeimnj^  themselvei  of  this 
drag.  Their  dabts  were  then  forgiven  them^  and  an  ar- 
langemant  was  made  that  thc^y  ahauld  be  aUowsd  to 
purt^iase  thmr  holdinga  at  a  lixed  price  of  itom.  fifteen 
to  thirty  shillings  an  acre  by  payments  ei:tending  over 
ton  years.  The  result  was  that  in  thre^  yaars  almost 
every  tenant  upon  the  estate  had  cleared  his  farm  of 
debti  and,  as  onci  of  the  men  very  ejtpressivdly  uud 
proudly  remarked  to  the  narrator  of  these  facta,  they 
then  had  *'  the  tiLl<5  deeds,  with  some  cash,  lying  in  thoLP 
00 Sera."  Dr,  Mano,  in  continuation,  iaid  that  when  bd 
was  last  St  the  settlement,  that  was  in  Haroh  189$, 
shortly  before  leaving  the  colony,  he  questioned  one  of 
the  settlers  named  Zander,  rtgatdmg  his  position  at  that 
time,  and  he  told  him  that  he  had  lost  £d(M>  by  epidemic 
diseaso  attacking  bis  cattle,  but  that  nevertheless  h» 
poitaeesed,  free  of  all  iucumbrance  at  that  time,  loO  aCM 
of  land,  worth  £300 ;  40  cattle  worth  £240 ;  implcmmll 
and  Eve  stock  worth  £120 ;  snd  buildings  and  furaitiura 
worth  £145— in  all  making  up  above  £mO,  and  he  addsd 
that  q1  though  he  might  have  some  neighbours  poorer 
than  himflelf,  ho  was  by  no  means  one  of  the  richest  of 
the  community.  In  tho  year  tft62,  the  original  chapel 
Bpoken  of  by  Mr.  Bergtheil  was  replaced  by  a  laigtr  ' 
and  more  eabstaatial  buiiding,  at  the  cost  of  nearly  ' 
El^mQf  and  this  chapel  be  had  seen  in  full  use.  In  tho 
foundations  of  this  atruotoro  there  is  deposited,  inclosed 
in  a  Kafir  pot  and  an  iron  safe^  a  history  of  the  first 
establishment  of  the  little  communitjr,  and  oyer  thesa 
documents  lies  a  atone  beuring  a  Latin  inscription  which 
records  that  the  **  History  of  this  introduction  of  tha 
Germans  {Gfffmanorum  muorttitontm  Ilistotia)  by 
Dominus  Bergthc^il,  in  1848,*   lies  benoatb. 

Kr.  Bsrgtheil  aaid  that  having  advised  the  abolition 
of  the  Kafir  law,  and  the  administration  of  one  law  only 
to  all  the  inhabitantfi,  whether  black  or  white,  he  should 
probably  be  met  with  the  rflmark  that  it  would  be  very 
difficult  to  admimater  either  English  or  Roman  Dutch 
law  amongst  the  natives,  on  account  of  its  t^chnicalities- 


posaessed  of  its  own  home^  and  brought  more  directly 
under  the  influenoea  of  CbrisUanity  and  dviHaation. 
At  any  rate,  considering  there  were  some  ^00,000  nativo 
population,  itwaswortti  wbilo  making  some  effort  to 
improve  their  condition,  and  secure  the  well-being  of 
the  whole  colony.  In  the  mean  wbilo  some  pre- 
cautionary measures  must  be  adopted,  though  he  had 
no  apprehensionB  of  danger,  oven  tf  Langalibalelo  wara 
sent  back.  The  only  course  he  could  recommend  would 
be  either  the  rapid  extension  of  ^ilways,  ao  that  a  small 
body  of  troops  could  be  rapidly  moved'  from  one  part  to 
another,  or  else,  as  had  been  said  by  Karl  G-rey^  the 
maintenanoa  of  a  Urge  military  force. 


The  second  paper  read  was  :— 

THE    PBOBABLE    INFLUENCE    OF    R4II- 

WAY  CONSTRUCTION  IX  NATAL  UPON 
TRADE  AND  UPON  THE  ADVANCEMENT  OF 
CIVILISATION  AMONGST  THE  NATIVES  OF 
THAT  COLONY  AND  THE  ADJACENT  TERI- 
TOEIES, 

By  A.  Browning. 

It  may  have  occurred  to  many  persous  whofl© 
fortune  it  has  been  to  Uto  for  Bouie  time  in  Lidift, 
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that  if  only  the  dimate  were  about  15^  cooler, 
the  country  would  be  delightful. 

Just  such  a  country  as  India  would  then  be 
exists  in  the  South  of  Africa,  where  the  mean 
temperature  through  the  year  is  as  nearly  as 
possible  15^  lower  than  the  average  temperature 
in  Bengal.  But  there  is  ano&er  difference 
between  the  two  countries  not  less  important  than 
even  the  climate  itself,  namely  the  population.  In 
India  there  is  a  dense  population  of  intelligent  and 
industrious  people  wiw  the  accumulated  good  and 
evil  of  an  ancient  civilisation,  whilst  in  South 
Africa  the  population  is  scanty,  and  the  native 
population,  so  to  speak,  in  its  infancy.  Here,  then, 
is  a  noble  field  for  colonisation.  A  country  with 
a  climate  that  is  probably  unrivalled,  with  a  rich 
soil,  abounding  in  minerals,  but  in  want  of  popula- 
tion. 

In  Africa,  however,  there  is  a  great  difficulty, 
namely  that  of  transport,  as  was  found  during 
the  Ashantee  War.  It  is  a  difficulty  familiar 
to  all  African  travellers,  as  well  as  to  merchants 
interested  in  the  trade  of  Africa,  being  in  fact  the 
chief  barrier  to  trade.  Livingstone,  Baker, 
Cameron,  and  Stanley  have  all  again  and  again 
declared  it  to  be  one  of  the  chief,  if  not  the 
ffreatest  obstacle  in  the  way  of  their  progress  in 
Africa. 

Before  entering  further  on  the  probable  result 
of  railways  upon  trade  and  civilisation  in  Natal, 
we  may  consiaer  shortly  the  nature  of  the  coimtry 
itself. 

Natal  is  almost  lozenge-shaped,  the  east  face 
being  bounded  by  the  sea,  the  north  face  by  the 
Buffalo  and  Tugela  Eivers,  the  west  by  the 
Drakenberg  Mountains,  and  the  south  by 
Kaffraria. 

The  Drakenberg  are  a  rugged  and  very  pictur- 
esque ran^e  of  mountains,  rising  in  some  places  to 
a  height  of  12,000  feet  above  the  sea,  and  frequently 
covered  with  snow,  and  it  is  difficult  to  imagine 
anything  more  lovely  than  the  views  in  the  early 
morning,  about  sunrise,  up  country  in  Natal, 
during  the  winter  time  when  the  grass  is  crisp  and 
white  with  hoar  frost,  and  the  heights  of  the 
Drakenberg  in  the  distance  are  covered  with  snow, 
and  so  dear  that  the  outline  and  every  detail  of 
these  mountains  often  appear  quite  sharply  de- 
fined even  at  a  distance  of  60  miles. 

Within  its  boundaries  the  country  of  Natal  is 
seamed  by  rivers,  generally  running  from  west  to 
east,  often  in  rugged  and  deep  ravines,  and  it  is 
difficult  to  travel  more  than  a  mile  or  two  in  any 
part  of  the  country  without  crossing  some  stream 
or  river.  These  streams  are  of  wonderfully  pure 
and  wholesome  water,  and  from  the  lie  of  the 
country  there  is  hardly  a  farm  upon  which  a  water 
mill  could  not  easily  be  worked. 

The  climate  of  South  Africa  is  somewhat  affected 
by  the  fact  that  the  current  which  flows  along 
the  shores  of  Natal  from  north  to  south  consists  of 
water  which  has  become  warm  by  exposure  to 
the  sun  in  the  Indian  Ocean,  whilst  at  the  Cape  of 
Good  Hope  the  current  which  flows  in  the  sea  from 
south  to  north,  brings  with  it  excessively  cold 
water  from  the  South  Pole.  Curiously  enough, 
although  so  near  each  otiier  geographically,  the 
wet  season  at  Natal  is  the  dry  season  at  t^e  Cape, 
and  vice  versa. 

As  regards  agriculture,  it  may  be  stated  that 


Natal  is  a  good  country  for  arable  fanning,  •!• 
thoiigh  as  yet  little  cultivated.  It  is  a  first-rate 
horse-breeding  country,  good  for  cattle  and  sheep; 
and  some  idea  of  the  climate  and  soil  may  be 
gathered  from  the  fact  that  sugar-cane,  tobaooo, 
coffee,  Indian  com,  pineapples,  mangoes,  baninas, 
peaches,  oranges,  lemons,  grapes,  fi«,  apples, 
strawberries,  and  all  kinds  of  vegetables,  grow 
excellently;  and,  if  tried.  Natal  would  probably 
be  found  one  of  the  best  countries  in  the  world  i<x 
the  production  of  tea  and  indigo. 

In  the  Newcastle  district  wheat  grows  well,  but 
the  Transvaal,  just  beyond  the  Natal  frontier,  is 
the  great  wheat  country,  which  might  produce  say 
quantity  if  only  tiie  grain  could  repch  a  market 

It  ^ould  be  borne  in  mind  that  Natal  is  not  only 
a  very  rich  country  itself,  but  it  is  the  natonl 
exit  for  most  of  tiie  trade  of  the  Orange  Biver 
Free  State  and  the  Transvaal  Bepublic,  and  there- 
fore its  commerce  is  a  matter  of  the  greatest 
importance. 

ia  England  there  are  many  erroneous  ideas  pre- 
valent as  to  the  appearance  of  Africa,  some  (thonji^ 
probably  none  in  this  room)  having  an  impreeision 
that  Airica  is  one  great  sandy  desert.  This  is 
very  far  irom  being  the  case,  and,  as  far  as  Natal 
is  concerned,  it  is  as  green  a  country  as  Englspd 
itself.  Near  the  coast  it  is  park-like,  covered  with 
a  rich  swiuxL  and  patches  of  trees,  often  somewb&t 
like  the  country  to  the  west  of  Exeter.  Further 
inland  it  is  more  Hke  Switzerland  or  Spain,  bat 
the  absence  of  lakes  is  a  peculiar  feature  in  Natal 

Although  the  resources  of  Natal  are  not  yet 
developed,  it  is  known  that  the  ooal-fields  are 
large.  The  author  visited  three  seams,  varying  in 
thickness  from  4ft.  to  7ft.  in  the  Newcastle 
district,  namely,  at  Dundee,  Horn  Eiver,  and  Tiger 
Kloof,  and  brought  away  samples  taken  from  the 
solid  beds  in  the  earth.  An  analysis  of  the  Dundee 
coal  gave  the  following  result : — 

Carbon     79-43 

Hydrogen     4*98 

Oxygen  and  Nitrogen    5*60 

SoltXur    1-78 

Ash   7-20 

Water Ml 

Total     100-00 

A  sample  of  iron  ore,  also  from  the  slopes  of  th» 
Biggarsberg,  quite  near  to  the  coal-fields,  taken 
at  random,  when  analysed  was  found  to  contain 
37*57  per  cent,  of  metallic  iron.  The  magistrate 
of  the  Newcastle  district  appeared  to  consiaer  that 
further  north  the  quality  of  the  coal  improTed, 
but  the  seams  visited  contained  good  serviceable 
coal,  as  appears  by  the  analysis ;  and  the  experienoe 
of  the  author,  at  whose  camp  this  coal  was  burned 
every  night  for  weeks  toother,  whilst  passing 
through  me  Newcastle  district  was,  that  better  coal 
coidd  not  have  been  desired.  So  ereat  is  the  ex- 
tent of  this  field  that  it  is  calciuated  to  contain 
coal  equal  to  the  present  annual  production  of 
Great  Britain  for  a  period  of  upwards  of  1|000 
years.  But  with  all  these  natural  advantages 
there  is  the  great  difficulty  of  transport  tooop- 
tend  with,  which  has  been  admirably  described  m 
the  Report  of  a  Select  Committee  of  the  Legiflla- 
tive  Council  of  Natal,  dated  1871,  as  follows:— 

"Thaoarriage  of  goods  in  Natal  is  atmeMat  oixMoa 
by  meaafl  of  waggons  drawn  by  teams  of  froial3  loloexcB* 
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fj  ia  T»pif bt  from  3  to  64  tom^  with  «  tendiacy 

I  tin  ATcrmge.    The  roaiat  ftr«  ^saanllf  mete 

vr  1«ai  9Qm  by  tiufflo*  and  oscaBiotuU j  cutUoga 

I A  ■idetaof  aaoeat  ii  rvnidflTod  neoBOhrjt  and  a 

wluch  irhe«l£  could  ran  ciimiot  othKTwiie  bs 

I  tbe  viMer  or  drf  i^eAiioD  tbs  •oil,  baked  b j  the 

V  luid  to  n^iat  impreiaiou,  and  tho  ro>da 

t,  bat  tn  tlie  wet  aeiiion,  which  with 

imrly  two- thirds  of  the  year,  ihe  ease 

HI,    Tbe  imcmt  nurfAfo,  mdc^ed,  wherever  tbe 

B  gntniiid  nffLirdi  □aixiral  drain Agi>»  driei^  rapid^Tj, 

X  QiMB    incept  thai  in  ramy  weather  it  becomea 

'  •Npptrr— etffna    ma    eedinu    imj^ediment   to 

bat    wberaftr  wmtor    cannot    rapidly  <»oa|w, 

loraiQdilotei  ^r^  insvttable,  of  vach  depth  tbat  wag- 

iLkla  Ibimt  up  to  their  axle»^  while  i;i  the  cut  tin  ga  the 

t  liivj  Tmiaa  upon  the  light  loil  (.i  mch  as  ta  render 

I  vabtniiiM  of  tha  way  an  almost  inrturmoixntablo  dif- 

ijialKDCH94  roads  b^ive  be«n  oblilfrated  or  can- 

If  re  waU^rooujBeat  in  others  the  ^vork  of  repair 

I  botMatitr  And  ank^a  &q  expe&£e  out  of  aU  proper- 
VittrwulC 

I-  ii  the  ccxat  of  transport  great,  but  it  is 

n  that  loerehatits  are  kept  waiting  for 

,  ind  almost  years,  for  goods  which  eould 

i  delivered  in  a  day  or  two  had  there  been 

,    Thia  ropresents  a  loss  of  interest  upon 

r  invested  in  trade,  and  renders  trado  so 

I  tbut  it  19  woaderftd  the  eountry  should 

':  at  ftU. 

H^y   in    whioh    tliia    adds    to    the    dif- 

of    trade    in    South    Africa    may    be 

I  from  the  fact  that  transport  from  Cape 

^e  Diaxnond  Fields,  a  diMancs  of  800 

eoating  £85  per  ton  in  Jatmary^  1874, 

gliMli  railways  carriage  for  the  same  dis- 

Jd  eo^t  from  £4.  to  £6  at  present  rates, 

due  even  now  of  Bonth  Africim  tmde  may 

Dt^,  howeTQXr  from  the  fact  that  in  the  year 

June,  1873»  the  amount  of  waggon 

wiied   to  have  been  expended  in  the 

of  pj>ods  to  and  from  Port  Elizabeth 

I  £'i'^(},131 ;  estimated  sum  paid  of  which 

i  no  ELc^count,  1*25,000  ;  total ^  £006^737, 

l&ubt  tho  trade  of  Port  Eliaiahetli  is  at  pre- 

valuablo  than  that  of  Katal^  but  the 

'  it  the  book  of  Natal  has  even  greater 

ll^fiiiittt^e^i   than  that  behind  Fort  Eliza- 

g  harbour  of  Durban^  though  not  aU 

I  d<»Bin?d  at  praaent,  is  capable  of  being 

^ent  ona    It  is  natural,  tliere- 

'f  when  Natal  is  developod,  it  will 

MX  even  greater  trade  than  Port 

L  Ikos  now,  valn&bla  though  that  is* 

(  of  the  population  in  South  Africa 
l^m  the  foUomng  figures : — 

I  Iho  popahttion  is  452  for  ^ch  mile  area. 
*i  2G9         tf  if 

it  1^*         11  J* 

ikbout     15         „  „ 

ko  fivMnige  density  of  population  in  Cape 

Vat  J    tlir   Orange  Free  Btate^  and  the 

only  2"6  per  mile  over  all, 

:  i  lie,  in  eouiidering  the  fnturct 

k-»,  tu  hx>k  upon  these  four  countrii^s 

am  **ach  other,  for  although,  politic 

are  iCrparate  governments  at  present, 

Wi  fortt!T!f'  of  any  one  of  them  is  a 

'  '  ■  :        ■  to  all  the  others,  and  it 

M'  ;;  forward  to  a  close  con- 

itmoiiijst   tnemj    to  that  they  may  be 


able  to  act,  in  all  ©mergenciefl,  with  unity  of  de- 
sign and  promptness. 

Most  of  those  present  are  familiar  with  the 
principle  of  the  resultant  of  forces,  and  know 
how  it  ia  quite  possible  to  have  thr€ie  powers  each 
exerting  a  force  of  100  tons  producing  as  the 
result  01  thsir  oanibined  aetton  a  pull  of  one  ion, 

India  is  ruled  with  rigour  by  the  English, 
although  the  proportion  of  Europeans  there  to 
natives  is  only  one-twentieth  of  what  it  is  in 
Natal »  and  there  need  bo  little  fear  as  to  the 
durability  of  British  rule  in  South  Africn. 

Whatever  political  changes  there  may  bw  in 
store  for  Natal,  it  wiU  be  admitted  that  in  tho 
years  now  past,  the  Zulus  there  have  been  ruled 
indulgently  and  fairly  by  tho  British  Government, 
and  M  those  interested  in  the  matter  must  have 
been  pleased  to  read  in  a  recent  deapatch  that  her 
Majesty,  our  Queen,  hiis  expressed  through  the 
Secretary  of  State  her  *' appreciation  of  the  general 
kindness  and  justice  with  which  the  natives  of 
Natal  have  for  many  years  been  treated  by  the 
white  population," 

There  can  be  no  doubt  that  the  future  of  the 
African  races  is  one  of  the  most  deeply  interesting 
questions  of  the  day,  whether  to  the  historian,  the 
philosopher,  the  missionary,  or  tho  statesman. 

In  Indiftj  in  dealing  with  the  natives  there  is 
caste  and  prejudice  to  overcome.  In  South  Afnea 
there  is  nothing  of  that  kind,  and  the  natives  arc 
not  botmd  together  by  tradition  or  religions  fan- 
aticism, but  on  the  contrary  there  is  something  at 
times  almost  childish  io  their  ideas.  That  the 
Zulus  shotdd  prosper  under  British  rule  is  what 
the  author  trusts  may  be  the  case,  and  although 
tht^e  is  a  common  fashion  of  under  valuing  the 
Chiistian  Kafirs,  he  has  seen  some  who  are  so 
evidently  becoming  civilised  and  worthy  people 
that  there  is  good  ground  for  hoping  to  see  the 
happiest  results  foUowiTig  the  more  complete 
development  of  the  country*  We  do  not,  however, 
think  it  wise  to  give  sharp  tools  to  children,  and  it 
seems  as  unlikely  that  good  results  will  foDow  from 
giving  a  merely  intellectual  traimng  to  the  natives 
of  Africa.  It  should  not  be  supposed  either  tiiat 
mere  freedom  from  restramt  is  likely  to  produce 
good  results,  for  as  far  as  the  author^ 8  own  ex- 
perience goes,  they  prefer  being  ruled  by  a  just  and 
wii^e  master,  who  wiU  tell  them  what  they  arc'  to  do 
instead  of  leaving  them  to  hesitate  between  in- 
clination and  duty,  with  the  trouble  of  tlunking 
ont  everything  for  themselves. 

By  constructing  railways  in  South  Africa  the 
spread  of   civilisation  will,   beyond  a  doubt,  be 

freatly  hastened ;  and  one  result  will  be  to  make 
uropeans  more  than  ever  the  paramount  power, 
not  only  within  the  limits  of  the  existing  English 
colony,  but  also  amongst  the  natives  of  the  ad- 
jacent territorioa.  Those  tribes  who,  having 
greater  force  of  character,  have  formed  themselves 
into  nations  under  Governments  of  their  own,  may 
be  expected  to  share  in  the  gradual  spread  of 
civilisation,  jnst  as  Mysore  and  the  Nixam^a 
Dominions  do  at  present  in  India,  where  anyone 
may  travel  beyond  the  actually  British  territory 
and  atiU  End  that  tho  kindly  influence  of  the  para- 
mount power  cniurea  freedom,  and  safety  to  life 
and  property. 

In  Africa  also  we  may  expect  tbat  savage  cua- 
toms  wJU  be  abolished ^  and  that  sooner  or  later 
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thft  ti«thi«s  yriXl  m«>v»  witii  ike  aiimmy  «  4^  ft 
bona  nornU,^* 

PoMiUyMttiw ol  tlM  mcnre ineohdinBUe  aoit  of 
BMn  mHy  novo  ant  koWwedB  tho  fPlttnier  te^coBf 
below  tlM  eqvator,  iHbore  m  antipatiieftio  oiTiU- 
Mrtion  Witt  act  fbUow  tlwiki  to  tet,  whiM  ike 
stronger  rioee  wiU  reUMui^  and  beoome  free  and 
intelhgimit  People  in  tke  eoocBe  of  time.  Their 
fittiire  may  tefo  aome  ftnalbgy  to  that  of  the  tne 
▲fndans  xti  the  United  Staites  of  Amerioa,  and  a 
.  study  of  what  isnoir  taking  place  there  may  throw 
light  on  this  moet  interostinf  quaetfton* 

About  the  end  of  1872,  the  author,  haTiag  jnst 
returned  from  India,  left  fbr  Natal,  with  a  staff  of 
'  enginesis,  to  ezeoate  a  survey  f  <nr  a  ^rstem  of 
raaways,  it  being  proposed  to  oonstrnot  them 
thronch  a  company  arranged  by  Mr.  Welbome, 
who  had  devoted  oonsidarabla  tnne  and  thought 
to  the  matter. 

▲  number  of  Hnes,  however,  had  previonsly 
been  suggested,  some  of  which  weteaefiiaUysor^ 
Tcyed  by  eiuaneen*  who  had  shown  mnoh  taknt 
in  their  difficult  work,  for  the  country  to  be 
traversed  is  rugged,  and  its  oonfiguratioB  confused 
and  irregular  in  an  extr^ne  degree.  These  earUer 
surveys  were,  as  may  be  imagined,  of  great  use  to 
the  author  2a  tiM  Selection  of  the  route  whiok  he 
adopted^  and  indeed  some  parts  of  Mr.  Paterson's 
plans  have  beeik  adopted  without  any  ohange. 

The  *«Hiole  of  the  lia«  thus  surveyed  m  1873 
Willi  in  all  probability,  be  made  before  many  years 
have  passed,  and  airangemsnts  have  already  been 
nearly  completed  by  Government  lor  the  oonstruo- 
tion,  as  a  beginmng,  of  the  line  from  Port  Natal 
to  the  oapttaU  with  branches  akmg  the  coast 
rumuBg  throimik  the  plantations  nocth  to  Yerulam 
and  south  to  this  village  of  Is^xingo^  the  kn^lh  of 
these  liae*  being  as  follows:— 

Durban  to  Maritsbtueg   Y8  adles 

tJmMiitoyertilam    19|    „ 

.  SouSi  Coast  Btanch    7     „ 

Total  .%k «....  l^milsB 

The  gauge  of  the  prc^KMed  lines  ib  that  beinff 
now  generaUy  adqptea  in  Africa,  namely,  the  smal^ 
or  3n.  6  in.  guage.  The  mainline  to  Pietermaritz- 
burg  oommenoes  at  Buzban  by  a  junction  with  the 
etxisting  short  line  of  railway,  and  proceeds  first 
in  a  soudierly  direction  past  Congela  on  a  flat 
•country  (about  the  only  flat  in  Natal)  to  a  point 
4}  miles  ^m  Durban  between  the  Umbilo  and 
Umhlatuxan  Bivers^  where  the  Bouth  Ooast  line 
branohes  off  and  the  main  line  turns  westwards  to 
face  the  real  diffioulties  of  the  country.  From  tins 
ipoint  for  about  forty  miles  the  axffioulties  are 
almost  continuous,  but  ^ley  have  been  met  by  engi- 
meering  •expedients,  without  the  need  for  extrava- 
^SBot  works  or  embarrasshig  outlay^  and  without 
any  gradients  steeper  than  1  in  30,  or  curves 
sharper  than  300  feet  radius.  At  first  it  was  pro- 
posed to  adopt  a  few  curves  of  sharper  radius,  to 
avoid  tunneb  on  the  Inehanga  and  Fields-hill, 
but  this  has  now  been  conaidezed  unadvisable,  and 
therefore  there  will  be  a  short  tunnel  at  eadi  of 
these  places,  and  cuttings  varyinir  in  depth  up  to 
70  f^et  and  embankments  up  to  60  feet  in  height. 

About  36  miles  from  Durban  the  line  attains 
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a  level  2,378  feet  abcm  the  ssa  atthsSdi-wsy 
House,  thence  it  falls  2^  feet  agam  to  the  foot 
of  the  Inehanga,  and  then  gradually  risss  to  the 
highest  point  l>etween  Port  Natal  and  Plster- 
matitzbing,  whidi  is  reached  near  New  Leedi*  sad 
is  8,037  above  sea  leveL 

The  Hne  then  fidk  mdually  and  tbroa^  mi 
easier  country  to  the  umsindttsl  Bher,  whxsh  ii 
crossed  dose  to  Pietermaritsbur^  (at  a  levd  2,059 
feet  above  the  sea),  and  thenoe  uses  to  ths  town, 
where  it  is  proposed  to  build  the  station,  on  a  ate 
very  near  the  Govenuneat  House>  andmafstsw* 
able  position  with  regard  to  the  fort  and  batraeta. 

Beyond  Pietermaritsburg  the  line  of  ooimtry  ii 
somewhat  difficult  until  the  town  hill  ii  m- 
mounted,  as  may  be  judged  by  the  fact  that  the  main 
road  rises  1,704  fset  in  about  four  miles,  sadtfait 
there  is  no  lower  summit  to  be  found  than  tlist 
passed  by  the  railway  near  Kettle  Fontein.  Thsnce 
to  Newcastle,  although  by  no  means  essy,  the 
eouatry  is  not  so  bad  as  about  the  Inehanga;  bat 
the  nature  of  the  line  of  oonntry  to  be  tnmned 
wm  be  best  undsrstood  by  a  releranoe  to  thi  dis* 
grams  ^Hikh  have  been  prepared  to  show  the 
chief  variations  of  level  aad  the  plan  of  the  lootA 
followed.  Horisontal  blue  lioee  are  drawn  at  each 
1,000  feet,  to  indicate  how  veiyumoh  of  Ksial 
lies  at  a  level  of  more  than  3,<K)0  feet  abore  thf 
ssa.  A  red  line  also  shows  the  aaetian  which  woald 
be  got  alone  a  line  to  the  Free  Slate  imtposed,  I9 
way  of  Oliver's  Hoek,  whilst  a  blaok  dotted  Hm 
ihows  the  section  by  the  route  seleoted  hf  fto 
anthDr,  going  by  way  of  I^idysmith  and  srotfng 
the  Dn&enfo^  a  littb  south  of  Van  Bseaio^ 
Pass.  Ths  oompavative  merits  of  the  two  ]iw« 
may  be  judged  by  the  fact  that,  owing  to  the  n- 
liatiooa  of «level«  a  locomotive  going  by  way  ol 
OUver'sHoektoihe  top  of  the  Berg,  would  bsM 
to  rise  altoffsther  S,614  feet  more<hanitwonU 
by  tfas  routs  seleoted,  and  that  the  kn^  « 
hcaadi  to  be  made  would  be  71}  miles  m  tb 
f  orttsr  as  eompaied  wifli  39|  milea  in  ths  Istt^ 
ease.  The  line  eelected  also  ends  nearv  to  Hv' 
xismith  than  tiiie  Oliver's  Hoek  branch  woald. 

Near  Bsteourt  thsre  k  a  diffioult  piece  of  eoestn 
where  ihe  line  has  to  desoend  I»^45  Iset  is  l^ 
miles,  itom  HigMrnHn  Faan  to  the  Towa  c* 
Bstooort. 

The  total  length  of  line  surveyed  in  1373  wBii' 

llainliae SSOlOudlei. 

Ooaat^    ..........    tO-ffi     „ 

Drakenberg  Inanbh  •  •  •  •  26*75     ,t 

TotaL 34710     „ 

and  the  number  of  streams  crossed  may  be  J^^ 
by  the  fact  tiiat  in  the  estimate  for  the  ii^ 
lenffth  of  line,  there  were  included  589  viadsoti 
btadgas,  and  masoBiy  culverts.  The  most  import 
attt  «f  thsse  were  as  loQows :— Tiadnet  over  th 
UaigeQi*  near  Durban,  with  ^  (meniAgi  <»f^ 
feet;  viMluot  over  the  Itmlasiv  near  Isipiago,  ^ 
20openingsof  ^ftet;  bgcidgeovertheTug«ia,stth 
Townof  Ooleaao,  with5^Muisof  lOOfest;  lode 
with  2  qpans  of  100  feet,  and  4  of  30  over  ttu 
tJmhloti;  bridges  with  2  ipans  of  100  f^t  eed 
o^ror  the  Umgeni,  tJmhlatusant  UmhlaM&m 
days  Bivei^  EJi^  fiiver,  and  Blue  Kraas;  Imge 
of  100  fset  span^ver  th»  Tngagauft,  Hiooi  2^^ 


JOURNAL  OF  THE  SOCIErY  OF  AET8,  Apml  16,  1875,  479 


*  I^ver,  Umbilo,  Umeindusij  Umbtto  (at 
Q'iSiver,  and  Siet  Spruit  And  be- 
fye  a  very  large  number  of  bridges 
Inoaa^  numbers  of  opmiiug^  of  30  feet  span 
For  tlae  more  important  ri >rers  suoh  as  tb@ 
,  wijicb  drains  an  art^a  of  350  sqTiarc  miloa, 
disoliarg^  ha&  been  ciUcuktoa  by  a  for- 
1  by  tbe  Indian  GiTvemment* 

B  =  100,000  /  K'^ 

tib^  ireft  in  miles  drained,  and  B  the  di«F^ 

II  ottble  yardi  per  hour. 

tbis   formula  it  would  appear  that  we 

lit  L   discjbarge  from   the  XTmlaa  of 

yards  of  water  per  hour,  dxtrmg 

[  would  require  a  water-way  oOO  feet 

_ethiiri  but  for  safety  600  feet  of  apan 

laUowed. 

%  it  msky  he  remarked  thati  rugged  m 
na  show  the  route  of  th«  railway  to 
I  no  ehanoe  of  a  line  of  more  unifgrm 
found.  The  whole  country  ia  sculp- 
'ddgoi  and  valle^ys,  and  either  theae 
I  of  level  must  be  ovurtjome,  or  eke  each 
i  have  it»  own  line  of  railway  to  itself, 

vmg  this  part  of  the  subject,  it  may 

1  thait,  W^Id  and  picturt'^ue  as  are  the 

i  of  til©  ;errouud  in  Natal,  the  construction 

a  railw»%y  aa  it  ia  intended  to  make  is  a 

"  i  mtim  tli«  tiftpiibtlities  of  the  ca&e  and 

» of  tli«  oolony,  and  the  author  having 

oonsid^ration  to  thi«  Tery  iiuf>ortant 

mo  hesitation  in  mying  that  a  rail- 

I  been  laid  out»  will  return  a  good 

t  tho  outlay  ;   and  adding  to  this  the 

I  «dY.a&tii^es  it  will  confer  upon  a  land 

Ha  Kaial  U,  suuh  a  system  of  rail- 

I  rmnnoi^srative  in  the  beat  aeuise  of  the 

-'"    -'*-rliaps»  nnneeesBary  to  give  de- 

'  unlcas  to  serve  as  an  index  to 

'■ow  the  completion  of  railways 

iiiECj  aa  has  been  already  no- 

>  ab5olut*.4y  waiting  to  be  de- 

it  the  ,  following  partiiulars    may   be 

m    bearing   icactically    upon     that 

yeara  ago  there  ware  ^«663  acres  of 

cultivation  ia  the  GOimtiea  of  Durban 

,  tbe  produoe  of  which  was  estimated 

pton^  weighty  and  valued  at  £31T/laiK 

la  thii*,  li^OOrtlabonTers  were  employed, 

,  »nd  other  nect.*S5ari<?fl  of  life  for  them- 

dependajitB  would  weigh   7,600  tons 

1870-1  the  crop  of  meahei  or  miuise  in 

<«tiiiiatod  to  be  about  85,000  tons  in 

,  Uhd  it  wan  proved  to  the  satisfaction  of  a 

►  of  th«  Legialattve  Council,  that, 

*  Ihea,  2^,000  tona  of  meahes 

k  axported. 

J  two  fon«  of  coaj  for  the  production 

I  of  sugar,  the  coast  district  of  Natal 

I  intveiit  u*e  W.WH)  tons  of  coal  on  the 

HI   alone.      Add  for  household  con* 

T     '  in  5,000  tons;  Marit^burg  and 

^  >  toufl ;  exportation  and  steam 

i>t  uiti  c4>a«t  21,000  torn,  and  wc  have 


a  total  of  40^000  aa  the  probable  requireiuents  pei^ 
annum,  immediately  on  the  oompk*tioja.  ol  Q^ 
railwayi  up  to  the  eoal  fieldB* 

4»  The  population  of  the  diamond  fields  requii^Hi  j 
transport  sufficient  for  l,200,U0i>  Iha.  per  wetk  tOrj 
supply  them  with  the  jitceasmk^a  of  life,  Sajj^  i 
2i*,0«O  tons  a*year. 

5,  The  toEs  on  Umgeni-hiadgt,  four  miles  onj^ 
of  Durban,   from   Isfc  July,  ISTO,   to  30th  June^,  | 
1871,  showed  a  traflk  of  15,866*  tons,  and  42,017  ■ 
paaaeaigers. 

6«  The  tolls  on  tihe  Inchanga  QUI  (that  is  <m  th^ 
up-country  main  road  out  of  Durban)  showed  uk  m 
the  sajue  period  a  traffic  there  of  between  l&,0O0tJ 
ttnd  10.000  tona  of  goods. 

7,  Mr»  Bond,  giving  evidenoa  before  the  Seleot 
ComTuittee  of  the  Logisladve  A^Beznb^  in  l^ll^ 
^aid  that  if  a  mlway  were  inade«  ^laQliDg  mer- 
chants  to  offer  53.  per  ISO  lbs.  to  farmers  for 
mealies,  ho  conaidei^  that  in  ordinary  years 
50,000  tons  would  beaent  from  Marit^burg  district 
to  Durban  for  shipment* 

8.  The  net  prolita  upon  the  existing  short  line 
of  railway  at  Durban  have  for  the  last  o  years  been 
at  the  average  rate  of  upwards  of  SHOO  per  unleper 
annnm,  and  the  aompany  has  teoeutly  been  paying 
a  dividend  of  20  per  cent,  per  anmniiu 

a  From  October,    1871,   to  May,    1872,  4,43ft 
loaded  waggons  passed  over  one  pass  of  the  Dis- 
kenberg  mountains  through  Natal  inki  thxj  Fro&^ 
State,     The   waggons  contained,  on  an  avenige^  I 
three  tons  of  goods  each,  or  in  all  13,1^17  ton||,J 
In  1872*3,  this  traffio  was  incieiLsing  in  the  ratioJ 
of  29  to  22,  so  that  from  theie  fi^es  WQ  ma^ 
expect  a  tragic  of  30,000  toD^  between  Natal  m^ 
the  Free  State,  by  this  one  road  two  years  hence, 

10.  At  present  the  rates  for  transport  of  goods 
in  Natal  are  very  heavy,  aa  will  be  seen  by  the 
following  figures,  showing  the  rates  prevaUing  in 
November^  1^73: — 

DurbiutoMaritsibaig,        IB   for   M  miles,  per  too. 
Da,        Heweistlo,  £20  „    23D     „        ,, 

De.        Ladymith,         £16  ,,    1£6     „        „ 
JDo.        Diamond  Fields,  £42  ,,   47S     ,,        „ 

The  average  of  thci^  rates  is  about  one  slxilliny 
and  ninepence  per  ton  per  mUe. 

1 1  *  The  trade  of  Natfli  is  increasing  m  follows  >^ 
In  lBii3  the  trade  of  Durban  was  40,409  tons,  worth  i 
£031,898.  In  1872  it  was  09,5<J4  tons,  valued  at  j 
£1,448,04&.  So  that  wo  may  infer  that  there  will  bs  j 
a  trade  in  1881  of  100,000  tons  from  Durban,  worthJ 
£3, 000, OIK) — that  is,  judging  by  the  present  rat0  »i 
of  development,  and  without  making  any  additip^ 
for  the  extraordinary  development  which  may  b^  j 
expected  to  follow  the  constructioij  of  railways*  I 
Almost  the  whole,  of  this,  besides  local  traffic,  mnv^  * 
ilow  over  the  Natal  railways  wh^  iAmy  are  mmim 

12-  The  Gold  Fields  in  the  l^anflvaal  are  maew 
an  acknowledged  fact.  A  regular  stream  of  trafip 
bas  been  setting  in  towanls  ttio  Gold  Fields,  and 
it  is  only  natural  to  expect  that  the  whole  traffic 
will  flow  through  KataL  The  only  rival  road  is 
that  by  Delagoa  Bay ;  but,  as  the  otmntry  betwe« 
the  Transvaal  and  DelagOft  Bay  is  wta^tkd  mii  I 
unhealthy,  that  route  does  no6  appear  to  be  ft 
dangerous  rival. 

The  author  feels  that  he  has  not  doe«  morathm 
touch  on   the  outHne    of    this  most  fnlerestvie  I 
queatioui  but  time  forbids  the  further  enlap|gcm®il  ' 


of  tliis  paper.  If >  however,  it  sucoeeda  in  drawing 
the  attention  to  the  admirable  aeccumta  of  Natal 
already  publbhed  by  Dr.  Mnnn  and  othoj  great 
authorities  on  S-onth  African  a£air»f  it  will  have  done 
more  than  its  merits  entitle  it  to.  And  if  opinions 
differ  on  many  poiuta  from  those  now  exproaaed, 
it  is  hardly  needful  to  offer  any  apology,  because 
it  seems  as  little  to  be  desired  that  we  ahould  all 
think  precisely  alike,  as  it  would  be  that  a  pictnre 
ahould  be  painted  all  preciaely  of  one  colour. 

So  far  m  admiration  for  the  natural  boautiea  and 
adTontagea  of  Natal  is  concerned,  the  author  is 
quite  inclined  to  be  enthujsiastic,  and  he  hopes 
to  see  the  day  when  steamers  of  3,000  toiii  burden 
may  be  able  to  sail  into  and  out  of  the  beautiful 
bay  of  Natal  at  all  times  and  in  all  tides^  and  when, 
the  railway  beings  made  through  the  colony, 
Dl^ban  will  become  a  great  coaling  station »  of 
use  both  to  English  oonuneroe  and  to  our  Ehips 
of  war. 

DISCUSSION. 

General  Bisieit,  as  an  old  resident  of  the  Gap«  and 
Nstal,  hod  been  much  interested  in  th«  paper*  He  had. 
redded  at  the  Cape  many  y^ars*  having  gone  there 
in  1820,  and  consequa^utly  had  witn^&aed  all  the  viei0St> 
tadea  spoken  of  by  Mr.  Eer^theil>  and  when  the  Dutch 
emigrated  from  tho  Cape  to  Natal  in  1835  and  183T  h^ 
himtelf  presented  the  leaders  of  the^u  expeditions — MariU 
and  Peter  Hetief  (from  whom  the  town  of  Petermaritz- 
burg  was  named)*-with  a  copy  of  the  Bible.  He  afler- 
ivaxda  marched  to  Katal  in  1343  with  a  detachmeDt  of 
tzoops,  to  take  over  the  pOBsessiec  of  the  colony  from 
the  Potch.  Since  then  he  had  watched  with  great 
intoiesttke  prog:ress  of  the  country,  and  seen  the  diffieul* 
tiefl  arising  from  the  preBencO  of  the  native  element. 
The  black  population  had  not  incniJaaed  so  much  from 
ordinary  natural  canaes  at  from  the  conatant  luUnx 
from  the  Zwiu  ooiintry  beyond  the  borderaj  where  there 
were  upwards  of  400,000  natives  congregat^xl.  It  was 
TBiy  difficnlt  to  change  the  hsbits  of  so  vast  a  popnJa- 
tion,  and  thefr  civilisation  would  not  be  efiTected  simply 
by  planling  schools  or  even  by  sending  missionanes, 
iinlesi^,  as  was  the  case  with  the  Momvians,  they  intro* 
diiced  trade  and  indnstry  as  well  as  religion.  By  that 
means  they  had  betn  mors  anccesgful  than  other  Chris- 
tian  hodiea.  A«  to  the  meastirc-a  to  be  adopted,  he 
tiiotight,  in  the  first  place,  individual  titlee  to  property 
should  be  given  to  the  natives,  so  that  they  might  alt 
have  a  penon&l  interest  m  the  safety  and  peace  of  the 
country/ and  not,  as  at  ptesentr  lose  all  their  right*  if 
the  chief  of  the  tribe  iehe]led.  They  would  thuj  also 
have  opportunitififl  of  producing  artides  of  export  for 
their  own  bene  6 1 ;,  and  he  was  even  prepared  to  advocate 
the  purehafle  by  the  Govornment  of  flai^  cotton,  esparto 
grass,  &c.,  as  It  would  tend  to  promote  habiU  of  thrift 
amongat  the  people.  The  importance  of  railway  cotn- 
munlcatioiLbCBng  established  was  shewn  by  the  fact  that 
one  hoase  at  the  Cape  paid  £300,0€0  in  one  year  for  the 
bauffport  of  prodnce  to  their  various  frontier  stations. 
During  the  last  ton  years  the  revenue  of  the  Cape  had 
pere  than  doubled,  and  pqoal  progress  had  teen  made 
in  Nat^ ;  but  had  railway  commnnication  existed^  it 
would  doiibtleas  have  been  ten  times  as  much. 

Major  Enkmi  said  he  had  so  recently  escaped  from 
the  trammek  of  oOiGe  that  ho  did  not  feel  qmte  able  as 
I  yet  to  apeak  wUh  perfect  freedom  on  coloniiS  affaira,  but 
'  fie  considered  the  whole  question  lay  in  a  nntshi^U,  and 
would  be  solved  simply  by  the  constr action  of  railways* 
When  that  was  accomplished  Ihoy  would  hear  no  more 
of  the  Kafir  questionf  the  sugar  <|uestion,  or  any  other 
diMoulty*  The  colony  was  at  last  beginning  to  wake 
up  to  a  sense  of  this  necessityi  and  he  believed  the 


people  would  now  adopt  the  plan  which  heh^faKsnrRt 
some  odiuM  tot  recommenduigf  via.,  that  they  AanH  | 
make  the  lines  themael vca.    Great  engliiMn&g  mtlakm  ^i 
had  been  made  there,  as  ekewbefe»  hat  thay  ii&cd  &4 
be  repeated  if  only  £nt  rate  professional  alviei  ««r 
obtained  in  the  first  instance.  -4 

Ftofflisor  Teimant  said  he  waa  net  prepar 'j 
of  the  colony  of  Natal,  bnt  he  had  much  pld»:^ . 
hibttmg  some  photographs  of  the  neighbouriiJij:  umimski 
fieldSt  and  some  specimpns  of  the  stonea  found  f''— ■ 
The  recent  enormous  development  of  those  distrid 
very  interesting,  as  showing  what  might  ocfm  I 
coantry  formerly  centiderM   to  be  destitnls  al  < 
valuable  minerals.    He  had  bean  asked  tomotiir-' 
persous  who  had  traveled  and  hunted  over  thews 
now  it  was  that  they  had  not  found  these  treasoi^i  e 
but  it  always  tnmed  oat  on  inquiry  tJiat  they  bad  a 
lo<)ked  for  tiiem,  and  generally  thai  thoy  woald  e  * 
have  recognised  them  had  they  stumbled  npoa  t 
accident.    Only  recently  two  yonng  men,  robmisdl 
the  diamond  fields,  wore  speaking  to  him  ef  thsj 
carioos  returns  obtained  there,  when  he  pttt  befora  1 
a  box  containing  &  number  of  pebbles  from  the  umt^ 
trio^  with  six  diamonda  amongst  them,  bnt  n^  { 
ooold  they  pick  out-    The  fiict  was,  many  psepfe 
to  the  diamond  fields  eixpeoting  to  find  the  stalest 
ent  and  poliahed.    It  had  be  m  feared  by  the  (-' 
the  great  inAux  of  diamonds  wonld  greatly  i 
their  value,  but  the  truth  was,  they  were  Wfl 
now  than  twenty* five  yeare  ago,  many  new 
btiing  open  for  their  disposal,  anch  as  Atistr 
Amorica,     jMr.  Jeffories,  in  his  valuable  book,  [ 
about  twenty  years  ago,  slated  that  a  stone  of  ( 
of  first-rate  qoality  was  worth  £8,  bnt  at  ttsj 
time  the  wholeiale  price  in  London  was  XI &  f 
The  discovery  of  diamonds  in  South  Afric*  h» 
foretold  many  years  ago  by  his  old  teacher,  Mr,1 
who  died  in  l  S29.    The  art  of  diamond  culti  ng,  m  f 
a  century  and  a  half  ago  England  stood 
but  ^hich  had  since  been  almost  XQOfiopa 

Dutch,  was  again  being  practised  here,  i*  i 

well  be,  thra^  being  no  great  difficulty  in  li 
exhibited  a  piece  of  quarts  from  Sonth  AMf% 
visible  traces  of  gold  in  itt  bnt  said  he  eaotidaiv 
oil  that  the  coal*fields  were  of  moro  impoftancM  i 
fature  propress  of  the  colony  than  any  of  thij 
precious  nunorals,  ^ 

In  reply  to  a  request  from  the  Ch&innan, 
Br.  Mann  eaid — The  history  of  Una  Natal  < 
galibalele^  alluded  to  in  Mr,  Bergtheil^s  paper.  I 
cited  so  mnch  notice  of  late  that  it  may  bs  wotrtlt  i 
to  state  briefiy  what  the  exact  circamstancei  r 
offence  and  pnnishmenti  are.    The  ehief  cams  in 
colony  of  Natal  with  his  tribe*  as  a  refu^  frorai 
land,  seeking  protection  from  the  Enghsh  r-**^ 
in  LS48.     He  was  settled  down  by  the  G 
I  near  the  mountainous   inland  frontier  of  Iho  < 
upon    land    set    apart    for    his     own    use,   am  1 
mained    there,  living  the  ordinary  life  of  tlw  J 
natives,    and    tending    his    mnltipiyiBg   OittS%^ 
the    last    year.      But    since   the    diicovier^ 
diamond  fields  beyond  this   inland  moimtaui  i 
the  young  men  of  bis  tribo  have  gridttally  I 
the  hal)it  of  going  up  to  the  fields  with  whits  < 
and  taking  guns  In  payment  for  their  laboor.    * 
vemraent  in  Natal  having  some  ginund^  mot*  ^ 
wdl-founded^  for  suspecting  that  those  guns  r^ 
sired  for  the  purpose  of  arming  the  tribe,  in  < 
lately  forbidden  by  the  laws  of  the  odymj^  t 
chief  had  engaged  in  qoeslionable  aiflOfei 
independent  chiefs  beyond  the  border,  at  ImI  dM 
imperative  to  call  Langalil>alLde  to  aocottilt,  a^j 
deavour  to  stop  this  aurreptitioas  aeqnifilieo  of  *^ 
The  chief  was  accordingly  summoned  ^  appiifij 
fore  the  magistrate  of  his  diatrict*  and  aitstyajj 
Central  Office  of  Native  Adjainiitntioii  m  ll«™i 
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H  mm  ftr  kii  ooateoL    Ha  reftiMd,  howeTer,  to 

•t^ibnmaoiifr  md  wkmi  he  hand  that  the  avftoxi* 

!!■■«•  eooing  ap  in  iioroa  to  innst  upon  his  obedtanoe 

|»ibi  la*^  he  w«t  awav  oiF«r  tha  momitaiii  with  ABHiall 

mtf  ti  IbOovwi,  and  laft  his  joiiiig  mea  engagad 

It  mm  oat  the  eattla  aftn  him.  The   women 

mimkm,  and  old    men  of   the  tribo»  in   the 

ifhi,  vera  placed  in  oonoaabnant  in  oayea  at  tha 

hmti  tha  moimiaina,  ^parantiy  witli  the  intention 

'^tbaiaiabodjof  thayomgman  waratoratttm  to 

•An  thaai  wiian  tiiay  had  plaoad  tha  cattle  in 

/.  Bvn  be  obeerred  hen  that  tha  oattla  ware  tha 

okjeotiof  aoliflilada^  and  that  tlie  woman  and  ohQ- 

oaaafkertparda.    Tha  leal  laaaon  lor  tiiia  pnaa- 

boaeTBT,  ia  dbvioolj  that  the    oattiie   ware 

and  eonilnatehia  ptJpaiij,  iriiila  the  wooien 

Mdtm  weta  known  to  be  qaita  safe  even  if  Ibond 

is  wbite  BID.    It  ao  happened,  howarer,  that  the 

ws  B6t  bf  a  tioop  of  the  GK>reziMfiaBt  foreea  in 

•f  tha  pasHs  of  the  monntaiaa,  as  they  were  on  the 

Bflf  eSsotiog  their  esoapa,  and  the  man  who  were 

Msg  tbam  were  rsiiQired  to  vetom  to  their  proper 

and  to  drive  the  cattle  back  into  the  colony. 

ift  hsveTer,  raliiaed  unconditionally  to  obey  this 

■pandas  they  ware  anned,  in  considerable  force,  and 

pi  lo  laake  thranfeening  demonstrations,  the  white 

^ooBshliBg  af  a  small  troop  of  monnted  Tolmiteers, 

s  4inated  to  retire  daliberatsly.    As  they  began, 

to  ezeeota  this  movement  they  were  fired  upon 

of  Iisngalihriala's  people,  who  had  taken  np 

Dsitions  behind  the  shaU;er  ol  tha  loeks,  and 

ifes  man  and  two  of  their  native   attendants 

lUQed.    Tha  white  ^Pokmtaers  withdrew  entirely 

tths  aaeqnal  contest,  and  the  Eafira  continnad  their 

■i  vifch  the  cattK  ^nd  finally  joined  LangalibaUle 

Land,  some  150  nules  beyond  tha  frontier. 

*  anthotitiaa,  in  the  meantime,  indignant  at 

bed  act  of  laeolnte  and  sneceasfol  resistanoe, 

to  cany  onttiia  plan  which  had  bean  airanged 

ng  op  the  nmotory  tribe.    They  came  «p 

to  tha  bonndary  of  their  location,  and  sent 

bfc>  it  ttet  in  tfana  days  the  entira  district  would 

■piad  by  tha  Govetnment,  and  tiiat  all  natives 

d  ia  it  with  acma  in  tiiair  hands  at  the  and  of  that 

I  vesli  be  ragaided  as  rsbals  and  enamiiia.    The 

ginaatluim,  conaiating  of  an  adaqoate  body  of  loyal 

■tnteit  and  of  troopa  ol  monnted  cobnial  volon- 

lat  thaend  of  ttie  three  days  swept  through  the 

baaa    of   the    monnteins,    bamed 

of  armed 

base  and 

tha  moontaina  they 

and  (diildren  wata  guarded 

and  caves,  and  it  was  ouiranfly 

_  tha  nntivea  that  the  men  stm  absent 

'fts  cattle  ware  coming  back  to  assist  in  their 

te^   It  was  on  this  acoonnt  cooaidaBad  indispen* 

k  ittt  ttM  causa  ahonld  be  clsazad  out  at  once. 


to    the 


iihs  bats,  and  attoeked  smaU  bands 
llat  thsy  anooonterad  in  resistanoe 


ifta 


When    they 
the  worn 


done,  and  the  ooonpants 
'  JM^Mii  sant'Vfbwn  into  the  eolony  lor  safeguard, 
iiited  en  aQ  hands  that  the  eoadnet  of  the  white 
^tswaada  the  nativea  in  the  odony  had  at  all 
^  eonsidesate  and  kind.    The  ntmoat  effisrt 


i^NMi  this  oooaaion  by  the  anthositiefl^  and  by 
mt  who  were  in  laspenaible  and  influential 
to  pnaervv  this  repntatiQn.  and  to  mnj  out 


.  inthe 

and  ganftlaness  aa 

aHovad;  and  even 

and  lorbaasBnoa  wonld  no 

had  it  not  been  fer  the 

■Bisr  io  xaeentilyol  tha  men  at  thepass^ 

Wb  mm  hisa—d  among  the  natives,  on 

the  oteaaanao  of  the  kcation.    It  is 

tiMiopantianfrol  this  oImi  can  be 

boqI  sods  cost  of  vbM  kind,  move 

hapadsotly  disciplined,  and  but  hal£- 


Qivilised»  agents  have  to  be  eaq»loyed.    But  tha  impres- 
sion  of  the   authorities^  who  were  moat  anxious  to 
avoid  unneoeasary  violence,  and  emphaUoally  of  tha 
Seoretary  fear  Katife  Affairs^  who  has  always  been  known 
aa  one  of  the  most  steady  and  consistent  advocates  of 
the  beat  intereeta  of  the  naitivea,  waa  unconditionally 
to  the   effect  that  these  lamentable  oonseqnanoea  ^: 
the  strils  wesa  entiraly  due  to  tha   culpable   and 
fierce   resistanoe  ofired  to  the  anthoritiea  bgr  men., 
who    watt    knew    the    evil    oanaaquencea    of    their  . 
aats,   and  that  the  instanoea  in  which  hot    Uood 
had  betrayed  the  agents  of  the  Ch>vemment  into  un« 
joatifiabla  violanoa,  were,  under  all  the  droumatanoas^ 
surpiisinffl^  few.     In  the  worst  ease  which  haa  been 
spoken  <»,  m  whioh  a  rebel  Kafir  had  made  an  obsti- 
nate roaiatance  from  one  of  the  eaves,  and  had  killed 
more  than  one  of  his  assailants,  and  waa  himself  shot 
throi^  the  head,  when  he  was  ultimately  taken  out  in 
a  wounded  state,  there  is  no  doubt  whatenv  that  tha . 
officer  in  coeamand  of  the  paxty  had  ordered  that  he 
should  be  careftiUy  removed  aaKmgst  other  prisonevsv . 
and  he  was  shot  through  some  contesion  in  apprehend<- 
ing,  if  not  in  abeoluto  contraventiDn  of  the  oader. 
It  is  a  noteworthy  illustration  of  the  ready  way  in 
which  felae  impressions   are  circulated  in  affairs  of 
this   kind,  that  it    has  been   actually  felsely   Bsad 
that   this    Ki^  waa  shot  by  the    offiosr   himaelf 
who  was    in    oommand.      A   strong   paHgr  of   the 
Government  foroes  had   in   the  meantime   feUowad 
LangaUoalele    and     the    cattle     on     beyond     the« 
moimtaina^    and     there,    with  the  atsintanno   of   a. 
Coolie  feroe  aent  to  co-operate  with  them  licom  the 
Gape  ooteny,  and  with  the  oonnivaaoe  of  the  Baautoa—- 
the  native  race  of  the  place— 4he  chief  and  a  coasideiaUe 
number  of  his  followers  were  idtimately  a^asd.    Lan« 
galibalele  and  his  seen  were  sent  back  to  Katel,  and  the 
cattle  were  taken  as  a  forfeit  to  the  Qoveffntnent    The 
priaonera  were  snbjeoted  to  a  trial  in  the  colony,  which- 
was  conceived  to  have  been  in  acoordanoa  with  tha 
native  law ;  and  the  chief  and  one  of  his  sens  ware  sen* 
tsnoed  to  tranqnirtatkm  to  Bobben  Ishmd  in  TaUe  Bay, 
and  to  impnsonawnt  there ;  while  otfasn  of  theoAndeca 
were  viaUed  with  imprisonment  wittdtt  the  oobny.    Tha 
entire  tribe  was  broken  up  and  scattered  among  other 
tribes,  and  a  neigfabouxing  tube  wfaidi  had  symnathteed 
with  Lan^alibaiele  on  aooount  of  ties  of  kinship  and 
relationship,  waa  i^  ordered  to  be  aJbo  broken  up  in  a 
similar  wav.    After  the  trial  and  santenoe  of  the  cyef^  . 
two  entirely  <n>posite  views  regarding  tiie  transaotion 
began  to  manifest  themselvea  in  the  colony,  and  te  take 
the  ferm  of  a  definite  controversy.    On  the  one  side  it 
waa  contended  by  a  small  party  of  vpAopjiU  that  tiha 
chief  waa  not  a  conspirator;  that  there  wai  no  evidenoa 
of  hia  having  entered  into  treaaonaUe  engagements 
with  other  duefe,  or  having  intended  himaa&to  make 
any  armed  resiatanoe  to  the  Government;  but  that  he 
was  simply  a  viethn  to  the  turbulent  spirit  of  his  young . 
men, who  had  a  harmlessand  boyish  amUtian  to  gatgnns;. 
and  that  when  alarmed  at  the  summons  of  tha  Gnvsm* 
meat  he  had  simplv  desired  to  ^et  out  of  tihe  way  until 
the  trouble  had  blown  over,  and  that  he  might  mdrn 
terma  from  adistanoe  fi»  his  subminrion  and  xeoim,  and 
that  the  struj^i^  at  the  pass  waa  aa  unprnmnrtYtsJiil  safl 
unfertunato  inddent  of  the  escape^  due  to  the  namlmnss 
of  the  young  men  te  save  the  chief  a  aatfie,  and  tein^ 
discreet  and  ill-oDiisidered  attempte  at  arreate  on  the 
partoftheOovenuneni  On  the  other  side  it  wi^maini- 
tained  that  the  GoTWMMOt  had  long  basn  aware  of  the 
disaffaeted  state  of  the  tribe^  and  waa  posSBsaad  «f  i«^ 
liable  ii^foiraatiQnaatehostiH  or  a«  bist  thieatoung 
negecMow  with  other  chisfe,  that  T^angalibateh  wis 
espaciatly  dangenua  on  aooount  ef  hl^ml^lato^iifw- 
pntiticn  among  the  nat»vea,fevaadwilKa»n 
that  has  s^hMd  te  db^tbaiummoMtofth^n 

waa  part  of  a  dsybeaalely  planned  design  cf  I      

and  defiance;  that  ho  aspeobed  te  rooaa  thaanhmaiid 
Basutosy  besideasanke  of  tha  friendly  tribeawilhin  ftis 
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GoloDf,  to  take  patt  with  lum  ;  and  th&t  fhs  huty  and 
deEjmt  remoynl  of  the  c^ttls  waSf  in  accsordftnos  with  the 
tiiatocn  of  oatiYG  IribeA,  an  unEruAtakable  indioatlon  of 
hostile  pnrposG,    A  caieful  awf^y  und  unhiaaaed  con- 
sideratioa  of  the  ai&tementQ  on  both  sidee  at  thia.  dis- 
tance froia  the  eTent*  both  in  spajcQ  and  time^  corta.iTily 
loaTCB  a  YOty  ilear  [mpt-e^asioa  upon  the  mind  that  the 
old  chief  waa  much  more  seriously  compromiaed  than  U 
allowed  hy  hijs  advocate!.    The  Secretary  for  Native 
Afaira  at  the  Cape  wribefi,  in  an  official  memorandum  in 
Jantmry  of  the  present  year  t — "  There  ia  no  douht  that 
overtures  were  made  to  Molapo  (the  preflant  chief  of  the 
Baautos)  which  wore  faTourahly  r^cenvodf  and  it  ia  more 
thim  probable  that  bad  it  not  bean  for  the  prompt  ac^tion 
taken  by  this  Government,  and  the  preaence  of  on  armed 
coloniid  force  on  the  accne,  cifl  well  ra  the  purauit  by  ft 
Large  force  from  Ntttal^  that  Lanpalibalele  would  hnTG 
found  an  aaylum  with  Molftpo,  and  the  moit  embwras* 
aing  and  wide-aproad  complicationa  would  have  been  the 
resuit,*'    It  is  quite  impossible  to  eonoeive  that  this 
officMmemonLndum  would bavebeen  deliberately  penned, 
so  long  after  tho  eventi  by  an  upright  and  honourable 
l^tleman  placed  in  the  best  possible  position  for  know- 
ing the  fkota  of  which  he  apeaka,  without  reaaonably 
good  gronnda  for  the  aascrtion  that  ia  made,  and  without 
evidence  that  at  least  outweig-bj  the  bare  denial  of  the  J 
compromia^d  partiefl.    The^re  is  an  obvious  reaac^n  for 
the  backwardnena  of  the  Natal  Goverament  to   make 
pnbHc  the  information  upon  Uiis  point  that  Uiej  had 
aetraied;  namely^  that  the  complicity  of  other  tribea 
ooutd  not  be  officially  acknowledged  without  the  exten- 
sion to  them  of   ponaltiea  whi^b  it  was  inexpedient  to 
have  to  enforce.     In  uJl  probability,  the  most  tnrhul^at 
men  of  his  tribe  were  more  actively  in  fault  than  the 
old  chief  himself.     He  was,  in  aomo  meamtre,  a  pnppet 
in  their  hands.     It  ia  evident  that  npon  more  than  one 
oocaeioni  when  he  inclined  to  ohoy  the  call  of  the  an- 
thoritioa,  h^  waa  prevented  from  doing  so  by  the  re* 
monatTances  and  opposition  of  four  of  hia  bead  roen, 
of  whom  one^  Mttbudhle,  was  in  command  of  the  armed 
party  which  was  escorting  the  cattle  through  the  pass, 
and  fired  the  first  ahot,  and  killed  a  white  man.     It  is 
even  said,  with  some  conaidt^rable  degre<e  of  probability, 
that  Langahbalele  had  ordered  that,  in  case  of  a  com- 
aion  with  the  authorities,  the  cattle  were  to  he  left  to 
their  fate;  bnt  it  h  no  less  clear  that  Mabudhle himself 
reported  the  (»)Uisiou  at  the  pass  to  the  chief,  and  boasted 
that  be  had  killed  his  man,  and  neverthelQas  was  main- 
tained by  the  chief  in  his  position  of  command  In  the 
further  operaticnB  of  the  retreat,    'niis  hero  of  the  flght, 
neverthclcflB,  took  good  care  not  to  bo  with  tho  rest  of 
his  friends  in  Basato  Land  when  the  chief  waa  seized 
by  the  combined  operations  of  the  Cape  and  Natal. 
He  iS  fitill    at    large.      The   puniahtnent  of  Langali- 
bakle,  which  was  Imprisonment  for   life  in   Robben 
lalandt  has  been  spoken  of  as  being  of  excessive  severity. 
But  it  really  appears,  upon  a  full  consideration  of  aU  the 
circumatuices  of  his  position,  the  old  chief  can  hardly  ho 
said  to  have  been  inconsiderately  dealt  with.    The  aim 
of  l^e  anthoritioe  in  fixing  his  penalty  was,  not  to  punish 
Idm  for  bis  eont^Enacy  and  misdeeds,  but  to  remove  him 
out  of  the  way  of  fim^er  comphcations  and  miachlef* 
If  he  had  been  tried  for  hia  life,  for  complicity  in  the 
murder  of  the  white  men,  and  hung,  it  might  have  been 
urged  that  bis  aentc^nco  was  severe,  because  then  there 
could  have  been  afterwards  no  possible  amelioration,  or 
remission  of  the  penalty  when  the  need  for  severity  was 
past.    The  sentence  of  confinement  in  Robben  Island 
was  at  all  times  open,  on  the  other  hand,  to  remiaaien 
when  the  eirctimstancea  that  conatitnted  the  old  man*a 
dangerous  power  had  passed  away ;  and  the  spirit  In 
■whiBh  the  South  African  Govemmenta  act    m  lueh 
m&tten  is  notably  ahowu  in  the  remiasiou  last  year  of 
the  sentenee  of  outlawry  pasaed  in  similar  form  npon  the 
chief  Isidoi  for  redstance  to  the  authorities  in  1867,  npon 
his  Tolnntary  anhmiafion,  and  payment  of  a  fine  of  X50, 
There  is  mnch  more  to  he  said  regarding  the  contro 


verted  question   of  the  admimstiatioa  d  saift 
and  of  the  very  summary  proeea^ng  of  hnM 
tribes,  liy  the  armed  hand,  whea  thty  eoi&laiuui  k 
anoe  and  contumacy,  than  04UL  he  eetontd  Wfot ' 
occasion.  But  this  mm^  at  least  misstiuit  hflOfl 
even  in  a  cursory  aUusion  to  th€ite  loittai. 
true  that  the  reooffnition  of  tribal  righti  tai 
lities  maintains  the  authority  and  powst  of 
hereditar)'  chiefs,  and  therelore  angmenti  thai 
for  mischief  when  they  are  in  contumacy  and 
it  is  also  tru<j  that  it  is  a  still  more  effieiant  and  , 
instrument  when  wielded  by  the  Govtsarumsat 
other  side  in  support  of  authority  and  order, 
donbt  is  the  real  reason  why  it  has  thus  long 
garded  with  faTour  by  the  authorities  in  Katal 
rights  and  responsibiUtiee  gave  Langalib&lele  tbsi 
tunity  of  hdng  troublesome  to  the  Qovemmeut;  ~ 
same  rights  and  responsibilities  also  gave  thsQo^ 
power  to  sweep  him  in  his  contnmaor  and  arm 
auce  from  the  face  of  the  colony,  although  mik 
smalt  handful  of  half- trained    colonists  aud  m\ 
forces  at  command  to  carry  thrcingh  the  uurL 
brunt  of  the  operation  was  performed  by  thi  ^ 
native  chie&i  who  bronght  their  own  m^n  loyiU/ 
the  field,  the  instant  they  reeeived  the  order  <* 
Government   to   do  so*    Mr-    Bar^ejl,   in  tii 
resting  paper,  has  argued   that   if  the  natifs 
had  been    broken    np    wheii^  they    first  ouai 
the    colony    for    protection,    if    their    childim 
been   ^ncated,  and  if   allotments  of  land  hid 
mA.iU  to  individuala,  the  native  raoe  would  hirs 
Ux  more  advanced  on  the  road  to  civiliBalion  tbinHi 
is.      I  entirely  agree  in  this ;  but  I  must  hIjio  «4ii| 
the  diilicultics  of  carrying  out  snoh  a  good  work 
circunif^tanccs  In  which  Natal  haa  hitheHo  I 
with   fresh  thousands    of  rude  harbartJini 
flowing  in,  and  with  almost  infinttosimal 
command,  muat,  of  necessity,  at  any  time,  I 
inconcei^'ably  great.      It  ia^  proverbially,  <^m  ( 
bring  a  horse  Ui  a  river,  and  another  tiling  to  % 
drink  when,  you  have  got  Mm  there.    In  nia  \ 
state  thfl  African  nature  has  not  the  % 
an  idea  that  a  fixed  claim  of  proprietofsbip  iil^  j 
land  can  be  wcrih  anything  to  aay  hnmaiL  l>^ 
acceptance  of  land^  and  over  and  above  thl%  tuil 
iu  any  indnatrial  or  productive  way,  impbei  i  iT 
sidemhle  measnre  of  progress  from  the  rode  Itm 
civiLised  state.      When  a  native  has  lesmed  f 
title  to  the  soil  there  is  no  doubt  he  hia 
very  considerable  m^aure,  an  orderly  a^d  t 
member  of  the  community  ;    but    before  hs 
brought  to  this  very  desirable  state  he  has  (o  bjj 
the  condition  of  mind  to  care  for  the  boon  i*^ 
beeome  the  active  means  of  his  regeneration, 
to  the  fate  of  Langalibalele,  Lord  CamarroM 
careful  oonsideration  of  tho  whole  questional 
hod  been  placed  bi^fore  him,  thooght  that  ht  e 
deserved  punishment  for  refusing  to  obey  Iht  i 
and  the  lawful  commands  of  the  Natal  Gov 
for  attempting  to  escape^  from  the  jo 
Government  with  his  tribe  and  his  cattle f 
beyond  tbis^  of  opinion  that  there  woa  n^ 
evidence  in  the  hands  of  the  Natal  Govemmpol  J 
Ttct  him  of  treason,  sedition,  and  TebeUion,  for  v 
had  been  arraigned.  To  bis  lordship' a  mind  the  «fi< 
not  suffice  to  make  it  absolntely  dearT  whotho'  ^M 
was  due  to  a  deliberate  scheme  of  oonoeftsd  i 
or  whether  it  was  aimplv  the  ^m%  of  i 
or  panic.     His  lordship  also  thought  that  it  1 
tnnate  counsel  had  not  been  pro  vided  for  Uis  <9 
that  his  own  plea  was  not  taken  to  bs  oaeof  ef' 
or  justification,  rather  than  an  nnquoMed  sIe 
guilt.     Ho  further  conceived  that  than  «*i^ 
fusion  and  awkwardness   in  tho   proewdingi  < 
authorities,  in   trying   the   cnouitu  •>r,"*5?   i5 
became  some  part  of  the  offence  in*  not  «W»  •S 
view  of  civilised  law  ;  and  in,  neveriltt(i«^  > 
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ikr  tb  ifidlctmeiit  duugei  wMoh  wore  cogmaabte  by 
HordfOAty  Iaw  comia  ;  aod  th&t  thei  evid^cice  of  tbe 
ivB  vbo  teitified  to  bi«  defiacit  iDSolence  wbea  the 
pmrog  of  the  Aathontiea  waa  deUvar<Qd  to  hiuif  ought 
^tet«  been  supported  by  the  coiroborutiv©  teatlmnny 
^  oll&er  Tibia»G<i.  It  was  upon  theae  grotmda  that  his 
liihip  usouoced  that  It  waa  bis  intintion  to  r^om- 

6VUS  oloef  to  the  faroiirftble  c<mftiderati<>ii  of  Her 
f,  for  the  remisBian  of  that  part  of  hla  sentence 
protidal  for  hii  impriBotLmcml;  for  life  on  H(>bben 
W,  bat  only  upon  the  condition  that  he  woa  not 
(lifcoCQ  to  N&t^.     Hia  lordship  haa  aleo  adv^i^ed  that 
i  ttiSBbois  of  the  broken  Tip  tribe  ahaU  be  at^giBtod  tn 
MW  lltft  in  Ufa  aa  i^  as  eirGumatJinees  will  permit^ 
id  tlil  tbd  iKstoAl  tribal  disruption  nbiili  be  restricted 
lAagtHbokle'a  people,  amd  not  extandml  to  nny  other 
Ik  irWch  wi^fl  cOBoeiTed  %o  have  beOTi  in  dvmpathy 
Iftbisn  in  bis  contttmacy.  The  metbod  by  which  these 
Ifi^uaendatioiiB  of  hie  lordship  ma^'  be  moatdattsfactorily 
llBOit  coiiTe&isndy  c^anied  out  is  atUI  und^  the  coa- 
InMqn  of  the  anthoTitiee.  But  the  oHimate  settlement 
'♦*...  riiFir.^.ilty  will  no  doubt  be  canaider»bly  facilitated 
hat  Sir  framet  Wolaoley  has  b^en  commia* 
iiLoiater  the  goTermuent  of  th@  colony,  aod 
Uiauatirely  inio  the  emtirf  Mriea  of  circum- 
}\  bave  caujed  tJie  chief  dani^er  of  LangaJi* 
>n  and  resutoDce,    The  colonists,  not 
flome  aorenesa  at  the  discovery  that 
pp..  <  ntioasly  belieTe  to  have  been  a  very 

S<  cippiog  addition  and  robfiUion  in  the 

y  k-ed  upon  by  a  consid^rftbk  putty  in 

^  •*  an  indiscreet,  unneoeaaary,  and  too  severe 
K^iif  tto&arity  and  power.  Theio  can  bo  no 
'  1idif«t«r,  that  tho  impressions  derived  on  the 
1^  by  an  expsfifipnoed  and  able  administrator  should 
1^  lOfficfd  to  vijidicata  the  good  iaith  and  the  fair 
l»4l  thocnloQiMta  iaGTeQ  these  particulars ,  atid  that 
jBfti  to  h«iid-t|iiartera  frotsa  suoh  an  administrator 


years,  drawn  up  by  Mr*  F,  C.  Drummond.  The  whito 
population  of  the  colony  was  14,000  in  18fi3,  and  only 
17,000  in  1873,  owing  to  the  influflncos  named  by  Mr. 
Ber^heil,  and  to  other  circumstances,  such  »s  the 
faciBtiea  for  passing  on  fi-om  the  colony  to  the  districts 
beyond  made  attractive  by  the  profits  of  rude  native 
barter*  hunttng,  diamonds,  and  gold.  Yet  during  this 
almost  stagnant  state  of  the  producing  parts  of  this  very 
limited  community,  tbe  value  of  the  annual  exports  in 
the  la«t  seven  years  of  the  decennial  pc^riod  had  been 
£203,000,  £225,000,  £271,000.  £353,000,  £382,000, 
£502,000,  £622,000,  thus  amountinK  to  more  than  tbree- 
fold  wiUun  the  seven  years  ;  and  what  is  perhaps  of  still 
greater  momenti  reaching  the  amount  with  a  steadily 
progreesiTa  itnpnlae,  that  ne^-er  even  ilagg^  from  year 
to  year.  Mr.  Dmmmond's  interesting  table  abo  showed 
that  the  entire  value  of  trade,  induding  both  imports 
and  e]C  porta,  was  £3,000,000  for  the  t^  yean  preceding 
1863,  and  very  nearly  £7,700,000  for  the  ten  years  in- 
cluding 1863,  and  following  it.  Tbo  value  for  the  first 
half  of  tho  last  decade  wu0  .£3,07t,20B,  and  the  value  for 
the  last  half  £i,628,082.  The  average  yearly  value  for 
a  full  periiKl  of  20  years  was  £537, U4  ;  bat  the  value 
for  the  laafc  year  of  the  20  wai  £1,448,040,  There  oould 
be  no  possible  doubt  as  to  the  question  of  what  a  rea- 
sonably and  carelnlly-oonstruoted  railway  through  the 
heart  of  the  productive  district,  and  to  the  threshold  ot 
other  producing  Lmds  beyond^  might  be  expected  to  do 
for  the  quickemng  of  this  natural  growth  of  material 
proiperity. 

Mr,  lergtbeH,  having  briefly  expreaaed  hla  pleasure 
at  again  meeting  bis  old  friends,  General  Biaset,  Minor 
Erskine,  and  the  Chairman,  of  whose  services  to  Uie 
oolony  he  spoke  very  highly,  said  there  was  a  veiT^ 
general  tmpreasioii  that  nothing  could  be  done  towarof  1 
civilising  the  KaJ&rs,  and,  a«  far  as  the  adults  were  con- 
cerned, it  was  probably  correct-  Ho  thoroughly  believed, 
however,  in  the  education  of  the  young,  and  was  per- 


b»all  th»t  can  possibly  be  required  to  make  the  ,  g^^^jie^  tji^t  if  you  conld   induce  a   Kafir  boy  to  go 


I  Uulh  clear,  and  to  explain  the  peculiar  diJficulties 

lb«  eolomsts  of  NaM  have  had  to  deal  with  in 

h  pive  emergency.    Eeferenee  to  some  paasages  in 

l»Pw*Dt  debate*  in  the  Honse  of  IjOwIb,  shows  to  me 

pt  there  uro  three  facta  which  should  on  no  account 

k  1g«l   fiight  of.     In   regard  to    '*the  well  founded 

ivu  of  LiiSkgalibalele's  complicity  for  treasonable 

4.-4  with^ther  chiefii  having  been  advanced^'*  it 

''    I  1  be  remarked  that  the  Secretary  for  Native  Afiaira 

I'    hii  Oupa  aaaerts  t^Oicially  that  '*  there  is  no  doubt 

ai&nable  overtures  were  made  by  the  rebel  chief, 

l^af  of  the  BasutoB,  which  were  favourably  re- 

and  which  with  less  prompt  action  on  the  part 

Gov^ramGnt  might  have  been  very  disAStrous," 

ice  to  the  colUsien  at  the  pas^  the  fact  is  not 

thsil  "-^  a  gun  waa  iffid,  and  that  in  the  fray  five 

id  Engliab  lives  W0P8  loft,"  but  that  the  armed 

LaD^Iibsil«le*a  tribe  deliberately  and  skilfully 

I  eovered  poaitiona  behind    the    rocks,   where 

eould  not  act,  and   from  those  positions  fired 

^  rttn^^ttting  and  unattacking  white  forcen,  until 

the  volunteers  and  two  natives  were  kQled,  and 

to  Mjy  or  Dumford,  until  their  ammunition  was 

And  again  it  was  not  because  *'  one  of  his 

waa  at  the  pass,  was  with  Langalibalele 

i^preheodeo,  that  he  was  conceived  to  be 

~  unit  responsible  for  the  death  of  the  white 

oaliTe  companions ;  but  rather  becaujie 

eanunaiidea  at  the  pass,  and  kiUed  the 

who  fell,  reported  himseLf  subsequently 

^  liWklf^  oa  having  b^ten  the  Government  forces, 

I  lia(vii^  MUod  hie  man,  and  was  yet  eontinued 

idiisf  in  his  position  of  confidence  and  command 

l»  porfOQ.      la.    reference  to  Mr.   Browntng^S 

■^titaf  dedoctions  of  commercial  prcBpects  of  Katol, 

'  tmn  drvw  attention  to  the  confirmation  afibrded 

7  tk  yftf  lo^emtlng  and  elaborate  tabular  statement 

« Hi  e^OQttOiil  progttas  of  the  colony  during  ten 


regularly  to  school  you  could  make  a  good  man  of  him, 

Th«  Chairman,  in  propoeing  a  vote  of  thanks  to  Mr, 
Bergtheil  and  Jtr,  Browning,  aaid  ho  thought  the  colo- 
nista  of  Natal  might  feel  considerably  gratified  at  findtn|^ 
that  their  afiairs  bad  occupied  the  attention  of  the  House 
of  Lords  nearly  the  whole  of  one  evening,  and  had  been 
diicuesed  by  some  of  the  most  able  statesmen  in  it,  and 
had  again  been  the  subject  of  attention  on  the  succeed- 
ing evening  in  that  room.     Mr.   Bergtheil   had  very 
forcibly  adverted  to  the  great  aue^ess  that  attended  hia 
German  colonists,  who,  at  tho  time  he  (the  Chairman) 
iirrived,  in  IfloS,  had  surmounted  their  first  diificulties ; 
but  though  be  admired  the  peraeverance  which    had 
enabled  those  industrious  men  to  raise  themselves  from 
a  state  of  poverty   to  independence    and  comparative  t 
afiluence,  ho  thought  there  were  peculiar  circumatanoetl 
in  their  case  which  partly  accounted  for  their  succesij  i 
and  felt  bound  to  say  that  in  his  opinion  Natsl  was  not 
the  place  for  a  moll  men  without  capital  to  settle  in*     A 
f(ood  d^  had  been  said  about  Kafir  law,  hot  it  must  not 
be  supposed  that  the  inhabitants  of  Natal  were  under 
tho  administration  of  a  aavage  code  such  as  that  pre- 
vailing  in   Ashantee,  or  ai  had  been  adminietered  b^ 
Chaka,  Dingaan,  and  Panda,  because   anything  in  it 
which  waa  repagnont  to  tho  prindplea  iwo^niaed  hy 
Christian  nabona  wa*  set  aside.     General  Biiaett  had 
referred  to  the  great  increase  of  the  native  population, 
and  it  was,  no  doubt,  the  oase  that  though  the  reaidont 
population  had  increased,  as  people  living    peaoeably 
always  did,  th«  great  bulk  of  the  addition  came  from 
the    neighbouring    territoriee.      This    fact    was    qnite 
enough  to  show  that  English  rule  was  not  otherwise 
than  beneficent.     He  should  rejoice  from  the  bottom  of 
his  heart  to  see  railways  commenced  in  Natal,  and  eight 
years  ago  he  recommended  the  colony  to  do  what  he 
believed  they  were  now  about  to  do — make  railways 
themselves.    Without  adverting  to  what  bad  paaaed  in 
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meantime,  he  mtgflit  my  that  t3ie  Gh^remmect  had 
DOW  received  an  offer  for  tlxe  construction  of  the  fitit 
rVoction  of  the  mam  iin«  fiom  Dorbao  to  laipingi  and 
Mjiritxburg-,  and  from  Diirhiin  to  VerQlam^  the  coaet 
line  ihrouffh  the  augiu:'  aUtes,  and  &om  the  seaport  to 
tho  capital,  ut  pdcea  which  he  believed  they  would  be 
justified  in  BiCcmMng,  and  was  therefore  in  hopes  of 
ecmething  heing  oone  before  bug. 

The  YOte  of  tlianka  beiiiig  paaaed  uzLammoiuLy,  a  mmikar 
compliment  warn  aceorded  io  the  Chaira^an  on  themotioD 
of  Dr,  Maim,  aod  the  proceedinga  tormitiated. 


Wfldnefdny,  April  14ih»  1875;  Clamor  Sbweix 
E2AI>,  M.R,  in  the  chair. 

The  following  candidates  were  propo§6d  for 
Section  aa  memberi  of  tho  Soeiaty : — 


4,    Addiicm- 


K^- 


GhiatamOD,    Hafrychaiidi 

I^aada,  Q«cicge  Fttt?oye,Eaton-chaiabert;f  Bocldjigham- 

pilae»-it>ad,  S-W. 
Hatmafbrd,  Cbailev^  35,  Pemhroke-^quwe,  Kenaington, 

Haroer,  H.  Lewia^  UJ>,,  19,  Addiaon-nwid,  W. 
HayllaTt  James,  15,  Mecklenbnri^h-Bqiisu'ey  W.G. 
Heltotif  Jamei,  60»  Montagn-aqiian;,  AV, 
Hewetflon,  John^  8|  Bt.  Jameg'B-toiTfto©|  Reg«nt'a-parlf. 

N.W. 
jaolden,  Caleb,  51,  Lupuft-strest,  Pirolieo,  S.W, 
Horton,  Captain  William,  ILN-^  lirermore-pai'k^  Bury 

St.  Edmundg,  and  62^  UKJavenor- place,  S*  W. 
JuJyan^  Sir  Pentgw  G.,  K^C.M.G.,  C,B,,  VI,  Spring- 

gardoas,  S.W. 
Kelly,  Wittiam  F.,  117,  Ifidbroke- grove-road,  W, 
Jtekaon,  Eichard    Belmve,    F.RG.S,,    16,  Addison- 

teirace,  Kertsington,  w. 
Opfpenhoim,  Henry,  17,  Park-lane,  W- 
Pomter,  O.  H.,  CheeschiU  Brewery*  Wmoh<3at©f. 
Shirard'KGnnedf,   Edward,  0,  Badford-gatdenB,  3^n- 

»agton,  W. 
Walkrr,  Rqv.  Horace,  Twy well  Bwtory,  Thrapaton. 

The  following  candidates  ware  balloted  for  atid 
dalf  elected  membera  of  the  SocL^  :— 

Akock,  Sir  Rnth^ford,  H,  Great  Quoeia-street,  Wegt- 

minBt^,  8AV* 
Bmley,  V.  Stuart,  jun.,  10,  HarrSogton-aquape,  9*W. 
Bird,  Edward,  2,  Lawrence  Ponntney-hill,  E.C, 
Brown^   Alexander   Forrester,    6lt,   Oloucetter-fcerraee, 

Hyde^park,  W. 
Crowe,  Franmf,  LL.D^  F*B-a8.,22,Weflthoume-park- 

roadt  Bayawater,  W. 
Durlachar,  Beniy,  134,  HarlayBtroct,  W. 
Faija,  Henfy,  30,  John-atr^t,  Bedford-row,  W-C. 
Fcnn,  Thomas,  14,  B^ford-equare.  W.C 
Fry,  Frederick  Horria,   14,  Montagoe-itropt,  BuBsell- 

squaTO,  W.C> 
Gfoen,  WiEiam  John,  24,  Sprbg-gardeni,  S.W* 
Uabora^  R.  IL,  11,  nsghbuiy-crftsoent,  N. 
Kmtf  Fredarii^k,  8»  Red  L;on-<3onrt,  Cannonnitreit^  KC. 
I^eeon,  Hh?rbert  Seymour,  4,  Old- square,  W-C, 
Irtgmna,  Jlenry,  3,  L^broke-Bquare^  W. 
Hi^lletoii,  Thomaa,  Hpringfield,  Heath  Charoock,  near 

Chorley,  Lauoaahirc, 
Palmer,  T.  G.  A,  8,  Paper-boildingi,  Templo,  E.C. 
Farbnry,  Frederick,  99,  Liiucsaater-gate,  W. 
Peacock,  Joitepb,  15.  Bloomrtury-aqiiaro^  W.C. 
Ptaynder,  William  Henry,  21,  Upper  Brook-Btreot,  W,, 

and  Hartham-park,  Wilta, 
Pratt,  J.  J.,  Comql- General  of  South  Afidcon  Eep^Hc^ 
24,  Colemaa-itreet,  E,C. 


Price,  Captain  George   Bdwsrd,    BIP.,   39^ 

gardena,  South  Koniizigton^  S.W. 
Hiic^y,  Morefcon  John,  7,  Lancaater-place,  Stitnd,  WXL 
Stone,  John,  5,Bemard^fitTeet,  Begenf  i-padt-iDtd,  EV| 
WooUey,  Joseph,  MA.,  LL.D.,  ^orhitoii,  ^uirff*    ^ 

The  paper  read  "w^s : — 

THE  BECT  METHOD  OF  MAKIXe 
EXPERIMENTS  PEACmCALLY  LSI 
AGMCULTURISTS. 

By  f  refeiior  John  WrightaoA, 

The  TaryiDg  conditiona  of  eUmste, 
seiison,  under  which  agiicul^ife  is  folio 
stit^te  grave  difficulties  in  the  path  of  Ul« 
would  reduce  its  privctices  to  d^£iiiie 
manufaotnrer  can  rely  on  "  prooefliea^'  f 
onoa  perfected,  contmiie  to  yield  iimfoim  i 
The  a^culturifft,  on  the  omm  hvnd,  it  j 
i»m  of  his  resolta— he  can  only  hope  far  I 
He  has  been  sometimes  spokert  of  m  m 
ttuvT,  htit  siich  An  exprsasioa  can  anlr  be  n 
in  a  verj  limited  aenae,     Theiw  is,  t- 
portauit   diiferonce  between  ^e  ay  ■■ 
the  manuf^turer.    The  agriculturij^t  uiezd 
cises  a  f^iding  influenoe  oyqt  tttje  grei&t 
forces  of  the  universe ;  under  his  contzotl 
fliience  vegetAtive  force,  bent,  Uf^t,  ftnd  1 
produce  &  '*  crop"  where,  withoixt  his  inti 
A  tangled  thicket  of  struggling'  vcigetAtioii  ' 
only  have  appeared.    His  function  ij^  m  r 
to  open  ehannela  for  natural  forces  to  AClt 
and  all  is  then  left  to  nature.     With  f 
colouring,  and  flniahing  of  his  produc 
little  to  do*   The  manufacturer,  on  th^  < , 
begins  with  products ^  begin §»  in  factg ' 
former  leaves  off,  and  in  Ms  band  snbiti 
afl  wood,  ikina^  or  com,  are  convefted  into  i 
tuje^  I  Gather,  and  Hour, 

The  aj^Gulturist  i^  indeed  a  stop  noAMr  tii 
manufacttirer    to    thosie    vast   elementary 
which  may  be  said  to  produee  life,  aii4  hk 
suit  19  proportionally  fuller  of  my^tMy. 
then  strange  that  the  farmer  camuvl 
the  proeet aea  he  employs  wt^  the  aime  i 
as  the  manufacturer  ?    Ab  an  example,  1 
regulation  of  the  heat  of  a  fumaoe  which  ht  ^ 
of  sufficient  control  for  the  nmnufactureofl 
jjarttcular  metal,  and  contrast  this  cas-^  wil 
of  the  farmer  wbe-o  he  require*  a  certain 
of  heat  to  ripen  his  wheat  crop,  and  it  willl 
onoe  seen  that  the  farmer  ia  plao«d  at  a»  i~^ 
disadvantage. 

Thj«,  then,  ia  tlie  nfttmreof  the  oecttpstijQOl 
it  is  wished  to  subject  to  direct  eirp^menl,  iaj 
that  it  may  be  more  thorou^ily  imderstooi 
its  practicea  reduced  to  role.    Oppresicd^l 
sense  of  the  vastness  of  such  an 
seem  almost  inclined  to  exchdm,  '*  Ci- 
out  Leviathan  with  a  hook  ?* '  Or,  leii  \ 
to  mkt  can  the  operations  of  agrioaltii  r^  \  i 
as  they  are  on  varyiog  ioSa  and  in 
settsona,  be  suoccsafnlly  brought  neder  atiy  1 
Let  it  be  allowed  that  a  largo  cUaa  of  im 
praetiees  can  thus  be  brought  undur  gstfiemll 
yet,   if  we  confine  ourBen^et  to  th*  dm^^ 
i^getftble  life,  this  wiU  bn  found  tree  on^ ' 
vital  connection  with  the  soil  ia  scv^i^* 


8o  long  aa  the  plant  grows  it  is  *?**^- 
the  varying  conditionfi  alrisady  maitMOiai 
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!"  it  11  ripe  it  may  bo  handled  as  a  pro- 

hiurvest,    hayTnn.kmg,    barm- work, 

carried    ou    uniformly,    and    tbe 

ay  district  may  be  mtrodu^jed  cslae- 

Bo  oho  rsperiajents  upon  proeesdea    of 

f  oxen,  upon  improving  lire  stock  by  sya- 

^  »^mg,  upon  cheese  and  btittor  making, 

iof  geaisrml  appHc^ation,  became  in  all  these 

ffliSterial  worked  upon  is  cut  off  from 

^  I    have,    however,    confined 

PlOthd iubject  of  " field  eiEperim^nta/"  and 

I  ewentijtlly  to  do  wth  the  cultivation 

cropSn,    must  be  bo    planned    as  to 

■  Qi#  dimonltias  due  to  tbe  play  of  inter- 

flemeuts*      The   fact  that  agricnltun.^ts 

ad  A  certain  eoune  of  treatment  in  ffrow- 

jcitlar    eTo|>s    points  to  tho    concTusion 

I  ID  crop  cultivation  rules  may  be  followed* 

sigxiculturai  practices  are  found  to  vary 

pdiatrict,  and  what  is  viewed  favourably  in 

be  scouted  in  Cumberland,      This  is 

t  mif  ht  have  been  expected  when  soil, 

e,  Eina  r&in-fall  are  so  difEerent. 

Sljons  in  practice  may  be  noticed  in  even 

tttiguous  districts,  resultijxg  from  dif- 

altitude,  soil,  and  climate ;  and  to  so 

extent  do  they  affect  the  success  of 

{opeoktious,  that  a  stranger  may  easily  con- 

Lhiimncsa  at  a  loss^  if  he  refuses  to  modify 

^aeoording  to  the  cxpenence  of  the 

\he  has  lotUed, 

then,  that  generalisations  re- 

r^ricultnral  practice  are  very  apt  to  prove 

Wble,  ftnd   this  is  why  farmtjra  look  with 

|it  lh»  advice  tendered  in  hooka  and  newi- 

Thfir  rejoinder  after  perusing  such  advice 

y,**  Ah  well,  that  wouldn't  suit  our  country.'' 

r  usual  verdict  should  be  instructive  to  us, 

it  does  clearly  enough^  where  the 

The  farmer  is  right,  and  instead  of 

^  novel  practices  which,  probably,  answer 

Si  fifty  or  a  hundred  miles  off,  he  confines 

dtatiions   to  hia  neighbours  and  brother 

^i&d  his  own  market  **  ordinary/^    There 

rious  difficulties  are  discussed »  and 

advanced  to  account  for  failures  of 

,  outbreaks  of  diseaae,  and  the  hoat 

which  beset  the  tmer  of  the  soU. 

he  hears  of  advantageous  changes  of 

'.  n^w  and  prolific  varieties  of  cultivated 

twof  III  artificial  manurea,  and  improved 

nts;    and   all    this   from   men   subjected 

uerid  external  conditions  as  himself. 

Tbeg  to  insist  upon  the  local  character 

*  of  these  discussions,    Publisli  them 

i^tuml  newspapers  and  they  lose  much 

'ae,  because  fanners  who  read  such 

aware  that  when  the  conditions  are 

,  iik%  revult  will  probably  be  different  also. 

';  in  tlio  slightest  degree  defending  agri- 

.  for  disregarding  the  literature  of  their 

is,   1   think,  a  serious  drawback 

St  I  reoognisa  a  principle  of  action 

Jity  to  local  soarccs  of  information. 

I  tekt  up  a  journal  of  the  Eoyal  Agricultural 

,  md  read  that  Mr.  A.  obtained  a  result 

potash  salts  on  clover,  or  nitrate  of 

Bat«  in  iome  county  remote  from  my 

viUi  languid  interest  p     But  when  I 

'ghbonr,  and  ask  his  practical  opinion 


on  this  subject,  I  aoi  swayed  strongly  by  his 
answer*  Unfortunately  Ms  answer  ia  too  often  of 
an  uncertain  character,  and  aeems  to  be  Lacking  in 
positiveness,  I  say,  then,  can  we  not  obtain  a 
rational  oonsensua  of  opinion  supported  by  direct 
experiment  J  and  applicable  to  the  particular  dis- 
trict where  the  trial  is  made  ? 

To  prove  that  this  can  be  done,  and  that  it  is  of 
immense  importance  that  it  should  be  done,  are 
the  objects  which  have  brought  me  before  you 
this  evening. 

I  shall  confine  myself  to  experiments  upoD 
growing  **  crops/'  because,  as  already  explained, 
it  is  the  growing  plant  which  is  subject  to  the 
greatest  variety  of  external  conditions.  An  in- 
vestigation upon  the  relative  feeding  [values  of 
wheat  and  barley  might  be  considered  generally 
applicable  to  practice  throughout  the  country; 
but  the  result  of  a  cor  tain  dressing  upon  young 
wheat  would  poaaeaa  a  more  purely  local  interest. 

Before  explaining  a  plan  for  reaHsiug  the  ad- 
vantages of  field  experiments  to  the  farmer,  tliere 
are  two  points  upon  wliich  I  must  say  a  few  words. 
First,  as  to  the  nature  of  these  experiments.  A 
London  audience  associates  with  the  idea  of  expo- 
rimente,  certain  striking  phenomena,  such  as  the 
instant  dissipation  of  sUver  wire  by  means  of  a 
strong  electric  current,  or  the  production  of  blue 
aky  in  a  tube  under  the  maatc  rly  direction  of  Pro- 
fessor Tyndall.  Katurally,  therefore,  an  agricul- 
tural experiment  might  be  expected  to  iUustrate 
in  some  striking  manner  tho  process  of  germina- 
tion, or  the  formation  of  vegetable  cells.  Such  ia, 
however,  not  the  correct  idea  of  an  agricultural 
field  experiment  as  understood  this  evening.  It 
is  a  more  trial,  end  that  perhaps  with  no  very  defi- 
nite scientific  truth  in  view,  but  rather  a  commer- 
cial one.  How  am  I  to  grow  the  heaviest  crop  of 
com?  We  say  try  the  various  methods  recom- 
mended, and  by  the  result  judge  which  is  fitted  to 
your  particular  soih  A  field  experiment  then 
means  that  the  soil  is  requested  to  inform  you 
which  process  suits  it  best.  Three  or  more  pro- 
cesses are  submitted  to  trial,  and  the  one  which 
producea  the  largest  weight  per  acre  is  considered 
to  be  the  beat.  It  ia  most  important  in  cate* 
ohisiug  Nature  that  she  ahould  only  [be  asked 
simple  categorical  questions,  which  may  bo  an- 
swered, "Yes"  or  '*No."  In  other  words  the 
conditions  must  be  similar,  except  in  some  one 
point.  Thus,  on  the  some  land,  with  the  same 
seed,  with  similar  preparation,  and  upon  the  same 
day,  but  with  two  different  manures,  I  obtain  two 
results.  Here  is  a  result ^c«!fen>  pffn'^tf*— and  the 
difference  is  due  to  the  manures-  To  obtain  tlus 
similarity  of  conditions  is  the  great  difficulty  to 
be  overcome  in  conducting  this  class  of  experi- 
ments, because  it  is  almost  impossible  to  be  sure  of 
the  uniformity  of  the  surroundings.  It  is  this 
which  makes  repetition  of  importance,  as  no  one 
agricultural  field  experiment  is  conclusive.  If  the 
result  lA  slightly  better  on  one  plot  than  another,  it 
may  be  objected  that  tho  land  was  probably  a  shadn 
better  than  upon  the  rival  inferior  plot.  Two  plots, 
at  leaat,  are  then  necessary,  and  abuiidant  repeti- 
tion with  a  uniform  result  is  the  only  way  of 
obtaining  trustworthy  data. 

Duplicate  plots  are ,  however,  vexatious.  No  doubt 
when  a  paper  is  publu^hed  upon  the  comparative 
merits  of  seTeral  manures,  duplicate  plots  somej 
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times  introduoa  an  olemeut  of  oonfimon.  One  of 
them  says  **Ye«,"  and  the  other  says  ''No/'  This  is 
annoying,  and  the  troublcsomo  duplicates  are  for 
the  future  omitted*  The  causu  of  tnitb  is  scuTcely 
§erved  in  thia  way^  for  it  must  be  remembered 
that,  although  duplioato  plots  sometimes  neutra^ 
Use  eadi  other's  tastimony,  on  the  other  hand,  when 
they  corroborate  each  other  the  testimony  is  greatly 
increased  inTalue.  Eepetition  is  not  omy  requisite 
dimng  one  season,  but  over  several  seaaoni,  bo  that 
we  may  know  the  effecte  not  only  of  soOs,  hut 
seiiBQins  upon  any  particular  point  of  practice. 

In  the  next  pl>uje»  I  wiah  to  tnako  a  few  remarks 
upon  agricultural  experimenta  as  conducted  in 
Ed  gland  up  to  tht^  present  time.  It  is  abovt' 
thirty  years  aince  Mr.  Lawes,  of  Eothamatead- 
park,  Herts,  first  cammeDCc?d  to  mako  such  ex- 
periments, assisted  by  Dr*  Qilbert,  with  whom  he 
naa  worked  ever  Bincfe,  Lielng*B  work  on  agiicid- 
tiiral  chemistry  had  appeaml  four  years  previously, 
and  Eousaingault  had  oeen  at  work  for  years  on 
his  farm  »t  Bechelbron.  Mi.  Lawes  enthusiasti- 
cally wintered  into  the  noble  work  of  elementary 
agricultural  ohftmistry  hy  direct  experiment.  In 
a  p^iwx  commimicated  to  the  Hoyal  Agricul- 
tuiil  Society's  Journal  for  1848,  ho  deplores 
that  so  little  is  actually  known  upon  the 
theory  of  agriculture.  ''  Ask  the  most  ex- 
pedenjoed  farmer  to  explain  the  principles  which 
govern  the  routine  he  is  daily  in  the  habit  of  prac- 
tising ?  Ask  him  to  determine  the  vaJue  of  any 
rotation  of  crops,  or  their  comparative  exhausting 
I)oweral''  Ask  him  what  ingredients  must  be 
rest-ored  to  the  soil  to  keep  its  fertility  unimpaired? 
or  the  exact  maimer  in  wMch  climate  influences 
his  produce?  His  answers  wiU  be  vagno  and 
unsatisfactory  J'  The  above  and  numerous  other 
important  question  &  have  been  worked  out  with 
gXTfat  success  at  Eothamstead.  AU  that  intellect , 
Bueoial  knowle<%e,  zeal,  and  money  could  accom- 
plish has  been  roidiaedi  and  the  result  has  been  a 
most  noble  trimaph  over  diMcultles*  The  power 
ol  manufactm-ed  fertilisers  to  keep  up  and  increaae 
the  fertility  of  land ;  the  effect  of  repeated  appliea- 
tiona  of  apceial  manures  in  affecting  the  predomi- 
nsjice  of  certain  herhaceous  plantnS  and  grasses; 
the  effect  of  season  upon  the  yield  of  wheat  and 
other  cereals ;  the  residual  effects  of  manures  upon 
a  series  of  crops,  both  in  the  case  of  ordinary  rota- 1 
tions  undof  (Museeutive  com- growing;  the  cumula- 
tive effects  of  raanm^e  applied  year  after  year  to  the 
same  land ;  the  effect  of  manure  and  cultivation 
upon  the  subsoil;  the  composition  of  drainage 
water  from  manured  and  unmannred  soils ;  the  rela- 
tive feedni^  properties  of  different  breeds  of 
domeetic  anim^ ;  the  oompositioii  of  oxen,  sheep, 
imd  pi|gs  in  both  a  lean  and  a  fat  state ;  these  and 
other  important  questions  have  been  exhaustively 
treated  at  Botham  stead.  But  a  difficulty  is  ever 
present  in  the  case  of  the  field  experiments,  wMcb 
loay  he  briefly  put  as  follows : — What  guarantee 
have  we  that  the  Hotbamstead  results  woidd  be  cor- 
roborated elsewhere  P  Kr*  Lawes's  wheat-field, 
now  supporting  its  thirty-firat  consecutive  crop, 
under  a  great  vaiiety  of  treatments,  each  followed 
out  upon  a  pariicular  section  of  the  field,  is  a  won- 
detf  ol  spectacle.  Doubtless  it  teaches  many  other 
lessons  besides  those  which  will  be  seised  upon  by 
money*making  fanners  as  of  practical  uaefulness. 
But  I  doubt  very  much  whether  the  general  result 


of  a  suoceisful  wheat  cultivation^  ywir  «ft«r  j 
on  tha  sanii@  lajid^  wmild  be  obti^ned  wcm 
treatment  of  this  field  reputed  in  vftriMi^ 
of   England.     Rothamstead  >"''   ^ 
of  great  practical  value  to  ag? 
quently  the  invpstigatione  c^  . .,-, 
more   directly   upon  questions   of  v*g 
animal  physiology  than  upon  ordiuarv  i 
mediate  practice.    The  very  idea  of  wm 
wheat  repeated  year  after  jjear  is  repug 
farming  instincts ;  the  dressings  applied  i 
fessedly  heavier  and  more  exjjensive  than  i  fl 
would  be  warranted  in  applytag;  rotstSo 
many  cases  ignored,  and  the  economic  ^ 
very  properly,  *?unk  when  the  search  u  i 
an  economic  result,  but  after  the  du^ 
mystery  connected  \^'ith  the  nutrition  ol  ] 
1   trust   I   am    not    understood   to  ho  a^ 
eriticiaing   the   Hotbamstead   experimMti. 
from  that :  I  am  a  constant  and  devoted 
of    them,    but    they   are    wanting    in 
adaptability    to    the    cultivation  of   tho  ' 
generally,  and  I  think  there  is  room  fori 
less  ftb^tmse,  less  captivating',  perchaac^,  1 
purely  scientific  man,  but  more  practioftl  RJ^ 
conducting  field  experim©its.     Could  w^  1 
Eothamatead  in  every  county^  and^ what  t«I 
less  eaay  to  obtain-^men  of  the  public  ^ 
genius  of  Mr*  lawes  and  Dr,  Gilbert  al  thrj 
of  each,  much  might  be  done,  but  such  f 
too  bright  to  he  ever  realised. 

As  to  other  field  experiments,  the  Boy 
cultural  Society  pays  a  yearly  grant  to  it*  < 
chemist   for  purposes  of  investigation^  m 
of  this  is  devot^  to  conducting  field 
ments,  which  are  duly  reported  in  th*?  jcf 
the    Society.      Br.     Voelcker     ha^,    duo 
last    few    years,     conducted     such    ex 
simidtaneoualy  in    different  parts  of  t 
dom;    but,   ^though    fully  concumnf   a^ 
principle  of     simultaneous    trials,   the  b*  ' 
appear  to  mo  often  too  widoly  separated  t©  ( 
fairly  comparative  results*    Thus  I  find  til 
j>eriments  with  manures  upon  permanent  i 
were  conducted  in  Glouccstershira,  Durham,  i 
Berwickshire,  counties  in  which   soil  and  ' 
must     have    varied    widely.      It    is, 
scarcely  a  matter  for  wonder  that  the  rm 
have  scarcely  been  comparable^  Take,  fof  m 
the  effect  of  bone-dust,  nsnally  consider^  i 
mirable  dressing  for  grass.     In  the  DurhxOil 
the  result  was  unfavonmble  to  its  use,  \mtT^ 
ask  is  this  likely  to  deter  farmers  from  i 
hones  in  remote  districts  ?    Chi  the  oth^  1 
under  the  auspices  of  such  a  wealthy  an 
body  as  the  Durham  Fnivemty,  m  i 

perimenta  had  been    conducted    in    

Palatine  upon  the  effect  of  bone-dust  »M  il 
for  pastures,  would  not  the  result  have  bein| 
useful  guide  to  the  practical  farmers  of  1 " 
ticuhir  district  ? 

Tarious  other  experiments  upon  th<* 
value  of  manures  and  field  proc«iSBS  * 
made  by  energetic  agrieultu  r :  '  ,  j 
stated,  thmr  utility  to   farn  i^ 

country  is  opeu   to  doubt.     At  ^ 
locality,  and  perhaps  even  to  tb' 
the  trial  took  place,  and  the  puL..«^.^ 
servca  as  a  means  of  keepiag  public  ^f 
rected  to  an  important  subjects 
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I  ciiiemo  which  I  have  th^  bonour  of  pra- 

^  to* night  cjaimot  bojiat  of  any  strifeiiig 

^^'bat  it  daims  to  be  thoroughly  practicflJ, 

fcliAi^  umiiergoiie  the  test  of  tnal  for  nevaral 

[in  tlio  ofilgabourhood  of  CiFancostar.      It 

ba  «o  suitable  for  rigid  and  Beientific  in- 

aa  Hi  tbtj  systemi   pursued  at   Botliam- 

Jilt  eraii  if  it  be  bdd  to  take  a  Boniewhut 

on  with  regird  to  the  wbole  problem 

I  chomifltiy,  it  muflt  bo  aUo wed  to  be 

1  to  stir  farmere  up  to  a  aense  of  the 

^tidn^niU*  and  properly  regulated  tdals* 

* ,  idiieia*.    •.  ssly  de&igned  to  meet  tbe 

ou  flo  ci  made    against    field  ex.- 

-that  iiicy  lire  not  applicable   to    any 

li^iyLtbiu  tbau  iboae  on  which  they  have 

It  is  based  upon   the  agrie  ultJiral 

id  fbe  tietghbourhood,  and  praeticuJ  sug* 

I  ««  Teoaived  and  acted  upon  by  a  work- 

oitieei       We    eommenced    in    IS 68    by 

Nil  expanmental  sub-committee   of   the 

ChiwnU*r    of    Agriculture,    and    our 

iltfl  were  communicated   by  me  to  the 

Lol  the  S4»yal  Agricultural  ^idety,  iu  the 

for  1S70.    It  was  not,  however,  until  the 

I  lH73-4»  that  the  seheme  bei^ame  in  any  sense 

,  and  there  ia  still  abundant  room  for  both 

»emeut  and  exteiudoii.     The  plan  wbicli  we 

,15  m  follows: — The  committee  meet  and 

.:rse  of  ea^riments  to  be  tried* 

i   ient  to  dach  member  of  the 

iug  the  reoommendationa  of  the 

i,  Mid  asking  for  the  co-operation  of  the 

I  k  oarrying  them  out.    Upon  the  receipt 

I  mnrcirft,  a  second  drcukr  iM  addreJiaed  to 

vikO   are  wishful  to   try  the  experiments, 

■  ^bem  that  prop*'r  manure,  &c.,  wiU  be 

;  ta  them   in   a  few  days.      Previously 

t  iwoied  the  co>oper&tton  of  Menstn.  Proctor 

if1iad«  of  Birmingham^  who  undertook  to 

^  J  hakv  Ubel  iniide  and  out,  addrciBSi  and  for- 

Itct  uie  experimenters  the  proper  manui^es, 

mm^  tiino  samplas  for  Ei^ysis  were  for- 

to  my  ooJleague,  Professor  Church,     In 

I  wi'  prepare  the  nianureH  for  experiments 

I  at  the  coUegie,  and  send  them  out  in  time 

Ihoio  coming  from  Birmingham.     Kach 

mflMnl  to  co-operate  at  the  same 

itfOfe  an  iny^dm  of  ^e  mantu-es  sent  to  him. 

lof  Uia  utmost  Importance  that  uniformity 

mi  thould  be  secured  throughout,  and 

I  BOti  m  view  we  undertake  the  whole 

rkyisg  out  tlie  exjierimental  plats ^  sowing 

^p  imd  manuring  the  land.     ^  o  also,  in  the 

weigh  the  crops  on  everj-  plot,  and  all 

l^lst  forwarded  to  me  in  order  that  they  may 

*  and  compared.    For  Uime  purposes 

at  toan,  capable   of    measuring    out 

'undertaking    the  work   of   manuring 

is  re<|mred,  and    this  is  one  of 

■Sous    expeascA  to  be  incurred.     In 

this    man    is    in    constant     ordinary 

at  upon  the  college  farm^  and  wo  only 

I  ktt  the  time  during  which  we  employ  him* 

li  dinderatum  for  experiments  on  roots  is 

i  lot  ficnriiig.     With  tne   lissistonce  of  the 

uBecTt,  fd  the  Bratton  Iron  Works,  a  water- 

I  deiign^  fui table  for  our  purpose.    The 

g-wheels  work  in  narrow  grooves,  and 

t  points  of  their  grooves  are  removable 


acraw-pluga,  which  at  once  allow  any  roddue  of 
manure  to  be  awilled  out  with  a  little  clean  water. 
By  moans  of  this  drill  the  last  parriclea  of  manure 
may  be  waahed  from  the  drill  and  distributed  over 
its  proper  plot*     It  ia  perhaps  unnecessary  hcEre  to^ 
go  further  into  details  as  to  the  method  pursued* 
The  drill-man  appeais  on  a  particular  farm,  ac* 
cording^  to   due    notice,    with    water-drill,   seed, 
measuiiiig-chain,  womlen  stakes,  &e.,  and  at  oueeJ 
proeeeda  to  mark  out  his  land,  drive  iu  the  stake«^ 
at  the  comers  of  the  plots^  and  to  sow  his  manures 
and  seed,  making  at  the  same  time  a  plan  of  the 
plots.    1  use  post -cards,  with  a  printed  notiGe  an  J 
the  back,  informing  the  experimenters  that  at  sl 
certain  day  and  hour,  if  conTenient,  the  driU-m&nl 
will  be  with  them,  and  that  ho  will  i^eqiiire 
speciiied  amount  of  assistance. 

When  all  the  farms  have  been  visited  and  sown^ 
our  work  is  finished  until  November  and  December, 
when  a  post-card  is  once  mortt  sent  round  with  a 
notice  of  the  day  fixed  for  weighing,  aud,  this 
accomplished,  tabulating  and  drawing  up  of  the 
report  concludes  our  labours. 

In  all  our  experimenta  w6  steadily  keep  in  view 
tho  two  prindplea  of  repetition  and  control  Repe- 
tition is  secured  first  by  insisting  upon  duplicate 
plots  being  always  provided  in  e^ih  series— a  most 
neoottsary  precaution^— and,  secondly,  by  trying 
the  same  fieries  on  a  number  of  farms^  and  through 
a  fiucoession  of  seasona  an  immense  maas  of  cou^ 
firmatory  evidence  is  educed.  In  the  same  mantwr 
control  is  insured,  as  the  experiments  upon  various 
farms  bring  out  results  which  vary  eoniidcrably, 
and  save  us  from  rusbiiig  to  ha«ty  conduaiona* 
I  attach  great  importance  to  the  duplicate  plots. 
It  sometimes  happens  that  they  contradict  each 
other ;  but  how  much  better  is  it  for  the  cause  of 
scienoe  that  this  contrtidiction  should  take  place, 
than  that  either  of  the  results  shotild  have  been 
taken  and  a  false  lesson  been  promulgated. 

In  other  caaes  they  agree  not  only  with  each 
other,  but  with  the  results  obtainftd  upon  neigh* 
bouting  f jirm»,  and  when  this  ia  tiio  case  a  strong 
chain  of  evidence  is  forged. 

Presently  I  shall  direct  the  attention  of  the 
meeting  to  some  of  the  facta  which  we  hav^e 
demDJistrated  with  regard  to  root  cultivation  ;  but 
I  wish  to  state  strongly  that  this  system  must  not 
be  considered  to  rt^st  its  daim  for  support  on 
what  haa  been  already  done ;  rather  upon  the  fact 
that  by  simultaneous  action  w«  have  the  means  of 
arriving  at  a  definite  reatilt  appliciible  to  a  neigh* 
bourbood,  and*  thia  being  the  case,  the  way  is 
open  for  experiment  in  any  possible  direction. 

Hitherto  we  have  devotea  ourtelvea  for  the  most 
part  to  manuring  root  and  corn  eropa^  but,  to  my 
mind,  there  is  a  wide  field  for  such  like  in%'e»tiga- 
tiona^  The  principle  ia  that  of  united  action.  If, 
then,  it  is  desirable  to  test  any  point  of  agricul- 
tural practice— as,  for  example,  the  sujierior  merits 
of  some  new  forage  crop,  or  of  some  newly- 
brought-out  variety  of  barley,  wheat,  cIov^oti  or 
potato ^  in  fact^  of  any  plant — here  is  the  requisite 
macJunery^  Supposing  a  new  system  of  cultiva- 
tion to  be  recommond^,  or  a  new  fertiliaer  advo- 
cated, tliia  surely  is  the  rational  method  of  testing 
its  merita*  Instead  of  a  loose  on  dti^  a  committee  [ 
such  OS  I  have  deacribed,  in  conjunction  with  its 
clients,  would  soon  place  on  record  results  of 
immense  value  in  their  looaHty. 


468 


JOURNAL  OF  THE  600IETY  OF  ARTS,  Amt  16,  IBIB. 


It  is,  however,  quite  clear  to  my  mind,  that 
stich  agricultural  experimental  stationi  ahould 
be  eBtablialied  in  every  district,  because  the 
Lreflulti  obtained  iix  one  part  of  the  country  are  ao 
^  ffuide  to  farmers  at  a  distance.  It  would,  indeed, 
be  a  noble  work,  and  one  which  this  grw.t  Society 
might  weU  espouse »  to  establish  experimental 
oantres  all  over  the  country.  I  have  aometimos 
been  toldi  "  you  are  m  an  eatceptional  position  in 
CiTQnoester.  There  is  the  college,  with  ita  scien- 
tiBo  staff  and  laboratories,  and  this  gives  you  an 
advantage  over  other  diatricts***  Over  Bome»  I 
grant,  but  not  over  all.  Take,  for  example,  the 
case  of  the  Midland  Farmers'  Olub  meeting  in 
the  great  town  of  Birmingham ;  the  Farmers' 
Club  in  London;  the  Nevres^stle  Farmers*  Club 
in  the  norths  or  any  other  agricultural  society 
whose  head-quarters  are  situated  in  a  mauufae- 
turing  or  commeroial  centre*  Supposing  such  a 
society  to  think  favourably  of  this  achtjme,  what 
ia  to  prevent  them  forming  a  committee  to 
arrange  a  set  of  experiments  suitable  to  the  wanta 
of  their  district  ?  A  good  analytical  chemist  can 
always  under  these  circumstances  he  found  who 
would  be  wiUiag  to  givo  his  advice  and  assistance 
in  forwarding  so  good  a  work.  An  active  sec- 
retory to  re<jord  the  wishes  of  the  committee,  send 
out  the  requifiite  eirctdars,  fix  days,  communicate 
with  manure  memufacturers,  and  tabidate  and 
report  results  would  in  many  cases  he  foimd 
amcmg  the  yotmger  agricultunsts  of  the  district, 
A  little  money  would  Sso  he  required  to  purchase 
manures,  drills  seed,  &c.t  and  a  man  must  be 
found  to  go  from  fitna  to  farm,  and  both  apply 
manure  an*l  aftem  ardsi  weigh  thu  crops.  I  believe 
every  district  possesses  men  competent,  with  a 
little  training,  for  this  work ;  and  could  a  leading 
lanner  let  one  of  his  good  men  go  out  on  6uch  a 
mission  when  required,  and  of  course  be  pidd  fo^ 
Ms  tniie,  thMi  this  diffictdty  would  be  met.  The 
importance  of  money  should  never  be  lost  sight 
Qil  but  wherever  thtin^  is  a  Chamber  of  Agri- 
culture there  are  means  lor  heating  up  subscrip- 
tions and  donations  among  thu  landowners  and 
fiiends  of  agricultural  progress  generally*  From 
our  own  experience,  I  venture  to  say,  that  for 
£70  a-yeaTp  a  very  good  series  of  experiments 
might  be  undertaken, 

Th«  second  problem  which  I  set  myself  to  prove 
was  that  it  is  of  immense  importance  that  experi- 
ments should  be  tried,  I  believe  this  is  necessary  on 
account  of  an  objix^tion  which  may  be  at  once 
raised  at  to  their  value.  This  objection  is  thus 
raised  by  Dr,  Voeleker  in  introducing  his  report  on 
fidd  experiments  on  root  crops,  18(j8  :— 

"  But  lifter  all,  it  mny  be  avkod,  what  infDrmatio&  ii  gained 
by  such  eiperiaients  ihat  oaD&ot  be  obtain^  tar  more 
fcCOUoEDicnlly  and  rapidly  muiflo  f3*c*  out  of  ten  by  the  cor©* 
ful  aualymt  of  the  diifertrnt  nrti^ciAl  manures  P  The  time 
fartunatel^i.  bu  now  pawed  wh<?a  the  actioti  of  mfmiire*  and 
the  fuuctio&A  of  the  «oil  aad  the  alTnoiphef«  in  rd&tioG  to 
plant  hfe  were  ihrouded  in  imponetrable  mjateiy." 

With  all  reject  to  the  deservedly  eminent  authority 
who  penned  the  above  I  must  look  a  Mttlo  closely 
into  this  sentenoe,  Why,  if  the  above  expresses 
his  view,  does  Dr,  Yoelcker  not  give  up  field  ex- 
periments altogether,  and  give  his  opinion  of  a 
manttte  according  to  its  chemical  composition? 
But  I  hold  that  analysis  can  only  illustrate  the 
results  obtained  in  the  field.     Field  results  reaDy 
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lie  at  the  foundation  of   all  our  knowledge  t^ 
gtirding  fertilisers,  and  if  a  arnbBtanee  ifl  fonnd  to 
improve  a  crop  that  is   a  fundamental  fact, 
analysis  reveals  the  presence  of  some 
ingredient  you  have  some  reason  for  *i- 
inference  as  to  the  cause  of  the  beneficial  ai-imo^ 
bnt»  so  long  as  the  benefit  b  on  aaoertained  fy^ 
chemistry  is  merely  its  exponent.     But  yotj  daawT 
even  after  ajialysis,  say  that  this  manure  wit,  i 
all  times  and  in  all  places,  be  of  value :  i--  .1 1^* 
is  why  your  field  experiments  mu^t  L 
constantly,  whereas  your  analysis  on-  ■ 
definite    and    constant.      Take    as    oi. 
Peruvian  guano.      Three  times  out  er 
manure  will  grow  the  best  crop  of  nt&is 
compared  with  any  other  manure  in  Northui 
land.       If    the  same    guano   were  trit'd  an 
Cottcswold  hills  it  would,  very  likely ♦  comjmtt 
favourably  with   any  other   manure.     How  ' 
can  chemical  analysis  help  us  here  ?     Again, 
bone-dust  or  half -inch  bones.     In  Che^dre 
Yorkshire,  and  other  parts  of  England^  hatm 
been  found  the  best  possible  manure  for  gn 
yet  Br.  Voeleker  himself,  in  repoiiing  upon 
ments  on  permanent  pasture  in  Durhain 
says,  "Bone-dust  did  not  appear  the  nio«i 
manure  (it   bad,    on    the    whole,  given  t 
crop  than  the  unman  ured  plots)  for  tht^  fiel 
which  the  experiments  were  tried.     This  is 
first  time  that  I  have  foimd  bone-dust  h 
as  a  manure  for  permanent  pasture/*    Th 
the  case,  1  should  like  to  kiiow  how  you, 
eulturists,  are  to  ascertain  if  you  would  be  j 
in  distributing  money  ovei-  your  fields  in  tf 
of  bone-dust  ?     If  you  consult   an  a^  ^ 
chemist  as  to  the  best  manure  for  wora-oi 
land,  ten  to  one  but  he  will  recionim^^nd  pi 
in  some  shape.     But  it  is  evident  that 
climate  come  into  play  here,  and  that  t 
mist4ike  may  be  readily  made.     Agam, 
produce  satisfactory  evidence  that  whEe  Bom 
win  respond  to  heavy  dressings,  ol  say  1*> 
cwts,  of  mixed  artificial  manures,  other  ? " 
amply  satisfied  ivith  S  cwts,,  and  larger  qi 
are  wasted  upon  them. 

Another  case  in  point  is  that  of  cotnttion 
a  dressing  for  mangel  wur^eU     Mr.  Ls' 
the  whole,  pronounce*  against  its  u»e, 
plenty  of  experiments  might  be  produced  to 
that  crops  have  boen  greatly  incroa^  irfl 
use,     From  the  foregoing  eases  it  is  eviihait 
not  only  the  manure »  tmt  the  land  and 
must  be  taken  into  account^  and  that  cip 
to  be  practically  useful  should  be  carnal 
the  district  where  they  are  intended  to 
practice  of  agriculturists. 

Turning  to  the  results  obtained  -^^  *^ 
wolds '  during  last  season,  I  must  II; 
considering  the   exceedingly  droUj^-i.i 
June  and  July,  the  wonder  is  that  «^f  o1 
any  results  at  all.      Twenty  agriculturi^ 
sent  out.    The  tabulated  results  aro  hi*' 
meetings  and  in  briefly  pointing  ont  tkeif 
features,   I  will  first  ask  your  att*:ntion 
nature  of  the  dressings  employed.    Tlie 
fiuperphosphate  contained,  according  to 
Church's  analysis^  an  amount  of  mfmO' 
soluble  phosphate,  equivalent  to  27} 
bone  earth  made  soluble.    It  woa  iut^ 
the  aeries,   not  so  mueh  to  prove  i*i 


are,  which  was  undoabtad,  as  to  furnish 
r  ooiBparii0ii  with  other  maTmres,     Un- 
^     pbtBirere  sJiao  reserved  with  much  the 
object^  ao  that  ttny  manurej  or  mixture  of 
4  might  b©  Dompared  with  ordinary  super- 
plots  ai  weU  as  with  those  which  received 
intnit<3  of  sodi*,  of  great  purity,  oon- 
per  cent,  of  the  pure  axUt,  was  m  the 
Eoixed  with  superphosphate  at  the  sug- 
A  membc^r  of  tho  Chamber,  who  was  in 
of    using^    such   a   mixture.     Experi- 
1$73  with  ordinftry  guano   had   con- 
that,  used  aIone»  it  was  too  strong  for 
d4Sdx»yin^  its  vitality,  although  sub- 
it  acted  favourably  upon  the  aurviviug 
We  also  hod  learnt  that  thi^  injuriotu 
flpon  th«  seed  was  exerted  less  powerfully 
'  wkr  and  Company' a  dissolved  guano,   ns 
'  otdinary  guano  when  mixed  with  super- 
We  accordingly  reUniiuiflhed  ordinary 
mud  even  dissolved  guano  used  ^one,  and 
^   ryfld  mixture  3»  on  the  left-hand  column  of 
IIiUm,  namely,  2  cwta.  of  the  dissolved  guano 
13  €wb«  of  superphosphate.     In  order  to  make 
we  appli*id  this  niixttire  in  two  dif- 
]  first,  by  drilling   it   as   a  mixture*; 
ilily,  by  drilling  thi*  superphosphate  with 
er  diill*  and  applying  the  gimno  broad- 
•r   the   land.     This   (course  was   taken   on 
of  the  temdency  to  destroy  the  seed  ex- 
even  by  dissolved  guano  on  our  land.     It 
tfaonght  that  the  mpeiphosphate  would  start 
its,  and  the  guano  scattered  over  the  aur- 
oondnuc  to  nourish  them  in  their  later 
of  growth.     Reference  to  Table  IV, 
lO  number  and  weight  of  the  plants  gi-own 
are  given,  will  show  how  completely  the 
ted  saved  the  seed  from  destruction, 
case   except   two   (and    of    these    two 
ipeak    again),     the    plots    on    which 
was   sown    separately    from    the  su- 
bore    a    large    excess    ol    plants 
with   the  plots  on  which  both 
drilled  together  with  the  seed.    The 
acre   waa»  howevoTj   very   nearly   the 
both  cases,  whieh  I  account  for  by  the  dry 
peventing  the  distribated   guano  from^ 
lis   way  to   the  roots,      I  cannot    help 
tlSAt  had  the  season  been  more  propitions 
^wth  of   roots  wo  should    have  had 
yiuld  on  the  plots  upon  which  the  dis- 
lO  and  superphosphate  were  applied 

in    connection  with    our   other    trials, 
^p^Hiiatioti  is  also  possible.     Our  land 
%1PBi|WJid  to  heavy  dresaings,  and  on  this 
**■"  *.cwt,  of  superi^hoBphate  might  have 
.  line  men  ts.     If  thifl  is  the  case,  and 
i  4_-5  j,„>.i  yji  scjkwing  prevented  the  destruction 
ed,  it  is  possible  that  upon  more  respon- 
A  OoneiderablQ  increase  bx  yield  per  acre 
I  hire  followed  the  use  of  this  particular 
|oC  maaniing. 

ting  to  mixture  No.  2,  where  superphos- 

il  mtrate  of  soda  were  combined,  it  wiU 

I  that  the  general  average  result  over  the 

^^itbowed  a  sad  falling  off  in  comparison 

~  phosphate  alone.     Further,  notice  how 

ftl|Sw^on  of  crop  on  Messrs.  Maurice' s, 

-*^Vii  and  Hawlons's  plots.  A  glance  at 


Table  lY.  reveals  the  cause  of  this  diminution  in  th© 
effect  produced  in  every  case  upon  the  number  of 
plants  per  acre.  The  same  result,  only  in  a  Idss 
degree,  had  been  obserTed  in  the  hot  season  of 
1873,  but  no  doubt  the  dry  time  of  1874  greatly 
increased  the  evil. 

Keixt,  I  must  ask  your  attention  to  the  fifth 
combination,  in  which  superphosphate,  nitrate  of 
soda,  potash  salts,  and  organic  matter,  Buppliod  in 
the  form  of  pollards  and  bran,  were  used.  Tha  , 
object  of  this  mixture  was  to  add  organic  matteri 
and  nitrogen  to  a  mineral  superphosphate,  bo  ai  i 
to  imitate  the  chemical  composition  of  a  bone 
superphosphate.  It  did  not  suit  the  swedes,  but 
it  became  exceedingly  interesting  as  supporting 
the  conclusion  come  to  reRSrd&g  the  nitrate 
of  fiotla  and  superphosphate  mixture,  A 
still  further  reduction  in  weight  per  acre  (m© 
Tables  Il.and  Hl.jof  plants  per  acre  (see  Table  IT.) 
fully  bear  out  the  result  just  noted.  Here 
is  J  however,  another  very  stnking  fact,  for^  on 
a  more  luiimte  inspection  of  the  table,  it  will 
be  seen  that  there  are  two  farms,  those  of  Mr. 
Arkell  and  Mr.  W.  J.  Edmonds,  of  Bonthiop^ 
which  yielded  exceptionally  good  crops  on  the 
plots  mannred  with  mixture  5.  Still  further,  you 
will  notice  that  these  two  farms  are  the  identical 
two  upon  which  the  nitrate  of  soda  and  super- 
phosphate (mixture  2)  gave  exceptionally  good 
re«ulta;  so  that  it  appears  that  the  disastroufl 
elEect  produced  in  the  other  cases  by  the  addition 
of  nitrate  of  soda  was  not  felt  on  these  soib,  and 
on  looking  to  Table  IT,,  this  is  fuHy  accounted  for 
by  the  number  of  plants  being  exceptionally  high 
on  these  farms  in  plots  manured  with  mixtures 
2  and  5.  Further  on  once  more,  looking  on  the 
results  from  dissolved  guano,  in  conjunction  with 
superphosphate,  those  same  two  farms  seem  not  to 
have  been  injurionaly  effected  by  the  presence  ol 
a  highly  mtrogenous  and  organic  manure,  Th© 
evidence  is,  1  think,  irresistible,  because  it  is 
homo  out  and  aupijorted  in  the  casts  of  the 
two  farms  by  no  fewer  than  six  plots  in  cEich  case. 
The  conclusions  I  arrive  at  are  of  high  importance. 
First,  I  thinlc  we  proved  by  the  general  average  of 
scries  as  well  as  by  a  majority  of  them,  that  the 
addition  of  nitrogen  and  organic  iuatter  was,  on 
the  whole,  injurious  to  the  swede  crop  in  our 
district  during  the  hot  and  ciry  setiston  of  \B74 ; 
secondly,  the  experiments  proved  that  on  two 
soils  this  evil  effect  was  not  felt,  but  that  a  beneficial 
action  was  induced.  This  proves  to  my  mind  the 
use  of  repeating  a  set  of  experiments  upon  many 
farms  in  order  to  obtain  a  general  result  of  practic^ 
value,  and  also  the  actual  need  of  every  farmer 
becoming  an  experimenter  upon  the  wants  of  his 
own  particular  soU. 

Patent  bone  phosphate  is  prepared  from  aewage, 
and  all  I  have  to  say  regarding  it  is  that  it  yielded 
a  somewhat  small,  but,  considering  its  price  (£4  per 
ton),  a  satisfactory  increase  over  unman uit^l  plots. 
The  return  from  the  nse  of  this  fertiiijer  is  also 
characterised  by  considerable  uniformity. 

Next  as  to  the  general  effects  of  the  manure .  These 
experiments  of  1873-4  have  clearly  shown  that  in 
our  district  the  character  of  the  land  and  its  agri- 
cultural condition  exert  a  very  positive  effect  upon 
the  increase  from  the  use  of  any  manure  whatever. 
This  is  a  strong  point  in  favour  of  onr  particnlar 
systems  of   experimenting*    I    must    say  it  has 


takon  me  by  furpriae,  and  tJaat  it  is  a  blow 
to  tbe  utiliif  of  isolated  series  of  experinLeiitfl* 
In  both  aessona  we  bave  met  witE  fanaff  upon 
wbich  mazLiired  plota  aatually  S^^^  ^  lowor 
yield  thiyi  mimttiiured  (mm.  Buch  a  o&se 
is  tbat  of  Mr^  Hawkins,  of  Oaksej^  who  ob- 
tained nearly  IS  tona  of  rootfl  witbout  artificial 
manmie,  atid  in  noarly  aU  c*»es  wbere  manures 
w^sra  used  a  lesa  weigbL  Contra^  this  with  tbe 
BeT,  T*  Maurice's  experimental  or  with  those 
obtained  at  Dean  Farm,  or  Southrop,  where  it  will 
be  seen  that  the  entire  crop  appears  to  be  due  to 
fertilisers ;  the  average  nnmaniired  plots  in  these 
<Maes  rang^  from  1  ton  7  cwt.  to  2  tons»  and  2 
tons  5 J  Jcwt.,  ^whcreaa  superpbospbate  and  other 
manures  brought  up  the  yield  to  13  and  even  L5 
tons  per  acre.  Between  these  extremes  there  are 
many  degrees^  and  it  is  worthy  of  remark  that  in 
1873,  the  aamo  varied  effect  from  the  use  of  fer- 
tiliaers  in  general  waa  observed.  The  conclusion 
we  have  come  to  is^  that  land  in  high  agricultural 
4X»iditioii  wiU  not  in  our  district  answer  to  extra 
xmportationB  of  artificial  uiantiro^,  but  that  land  in 
Tow  oondition  is  greatly  benefited  by  their  use. 
It  has  long  b«eii  b^own  that  for  eouduqting  agri- 
cultnrttl  experiments  poor  land  is  best,  because 
it  putKDjOunced  a  more  distinct  answer  regarding 
f erSlisors ;  but  to  the  money-making  farmer  it  ia 
of  importance  that  this  lesson  sboidd  be  brought 
home,  when  he  has  to  decide  as  to  the  purchas- 
ing of  artificial  manure. 


From  the  foregoing  n^marks  it  wiE  bft  i 
tbat  experiments  conducted  u|»on  tha  ^ 
explained  furnish  roiults  from  which  two 
ciplea  may  be  educed-  The  first  m  that  i  £ 
lesson  may  be  learnt  by  means  <d  evidenes  ^ 
extends  hannonioujily  througbout  tibfi  seOM :  ■ 
second,  that  there  is  at  the  same  ttmo  m  TibiibMl 
conststent  disagreement  owing  to  dlfien 
the  soil,  which  is  equaOy  v-sfuable,  it 
invite  individual  farmers  to  become 
lists. 

If  we  have  establisbed  the  principle  tb_^ 
riments  Jimj  be  made  to  carry  with  thenil 
form  lesson  extending  through  the  series,  1 
all  I  contend  for*  The  results  alr^idy  old 
may  Ijc  of  secoudiry  importance,  but  that 
reason  why  a  series  should  not  be  planned  ' 
would  bring  out  facts  of  uumerouj  first  ntl  ( 
quence* 

We  are  now  engaged  in  testing  Mr*  i 
acclimatised  Indian  com  as  a  crop  for  c 
and  several  members  have  sown  barley  i 
the  usual  interval,  and  with  half  the  usual  ^ 
of  seedf  in  order  to  test  the  effiolcfliCFf  i 
drilling,  and  their  seeding  on  their  cropt, 
root  experiments  will  emhraee  a  trial  of  M 
sewage  products,  and  with  thene  additions  i 
programme  we  hope  in  the  course  of  tJie  t 
to   obtiun  results  us^ul^  at  lea^,   to 
locality. 


TABLE  I*— GKNERAL    REBULT    OF  EXrarRTMENTS    ON    TOP-DEE88IKG    WHEAT, 
TAEIS^  EY  MEMBEES  OF  THE  CIKENCESTEB  CHAMBEE  OF  AQHICULTUBI;  ] 

BirSHSlS    FEE  ACKE   CMJmLkTSD   AT   62  LBS.    Flfi   BcSfflL. 
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DTSCtrSSION. 

Jtr*  Jam«i  Kt^wfttd  had  lon^  entertained  the  opinion 
that  there  were  fax  too  many  aep«rat<^  opinions  in  prac- 
tical agrictilture^  mid  fer  too  i&w  a«certained  facta.  The 
paper  they  had  jost  heard  had  struck  a  freih  Irey  note, 
And  very  opportunely ,  ^o*"  agricultural  aocietLfift  con- 
tinued playing  the  Bame  old  tano  over  and  over  s^in  i 
in  fM^  they  had  got  into  a  certain  groove^  and  went  on 
year  after  year  in  the  same  rounds  without  any  change 
whatever.  It  the  idea  now  thrown  out  were  generally 
acted  tipon  by  the  great  soeietiee  it  would  open  a  new 
career  for  agriculture,  and  there  waa  no  doubt  that  if 
what  had  he&n  dosie  locally  were  carried  out  nationally 
it  wouM  hs  productive  of  far  greater  benefit;  he 
hoped  that  the  Royal  Agricultural  Society  of 
England  and  the  Highland  Society  of  Scotland 
would  devote  their  energtefl  to  the  carrying  out  of 
Biich  experiments  aa  had  been  described.  Mr,  Lawef! 
hoA  aet  a  noble  example  in  this  directien,  and  had  laid 
not  only  the  &rmerB,  hut  the  whole  oommnnity  under 
a  great  obligation  to  him,  for  no  other  individiial  and 
no  looiety  had  carrii^d  out  auch  elaborate  and  complete 
oitperiments.  Sfr.  Wrightaon  had  referred  principally 
to  axperimentu  on  manured,  but  there  was  a  much  wider 
Md  for  investigation  even  than  that,  for  he  was  ashamed 
to  Bay  they  knew  nothing  as  yet  of  the  A  B  0  of  tho  prac- 
tical cultivation  of  plants.  No  one  oould  even  say  what 
was  the  beat  dJatance  at  which  to  plant  wheat,  whether 
ei^ht,  ten,  or  twelve  inchea,  A  few  years  ago  he  grf*w  a 
Bpleodid  crop  of  mangold  wurzeh  planted  twenty -seven 
inchfis  apart,  hut  a  farmer  from  Bomersetebire  remarked 
that  if  he  had  iet  them  only  aixteen  inches  apart 
he  would  havo  had  ten  tons  per  aero  more.  It  might 
be  aaid  thnt  oxperimenta  of  Uua  kind  were  very  incon- 
duiivo  hccauflii  of  Ihe  ^reat  variation  of  soil,  climat*,  &c., 
but  if  the  great  Bocittiea  ho  had  ttumed  were  to  carry  out 
a  series  of  experimenta  i^imuItaneouHly  all  over  the  king* 
dotn,  and  the  resnlte  in  19  caiei  out  of  20  pointed  to  the 
WUocedS  of  a  particular  syutem,  it  would  go  far  townrda 
demonitrating  what  was  the  correct  principle.  If  they 
would  do  80,  they  would  enter  on  a  new  and  much  more 
luafnl  career  than  continuing  «imply  their  old  round. 
If  any  one  said  that  snch  and  such  a  thing  waa  right 
and  naeful,  they  were  at  once  mot  with  tho  remark  that 
it  might  amt  BedfordahiTO,  but  it  woyld  not  auit 
Leioettershire  or  Lincolnshire,  and  during  tho  last 
few  yearn,  since  he  had  paid  more  attention  to  the 
practical  part  of  agriculture,  ho  had  been  much  strnck 
at  finding  how  little  was  really  known  as  compared  with 
engineering,  another  line  of  induatry  with  which  he  waa 
connected*  In  that^  one  coold  turn  to  the  record  of 
experiments,  and  say  such  and  such  thinga  had  boon 
demonitratod,  and  there  waa  no  need  of  fmiherdiacasfiiois, 
hut  in  agriculture  it  was  totally  dififerent, 

Mr.  Warington  aaid  that  in  order  to  be  of  any  real 
value  two  thiiigs  were  necesaary  in  any  experiment ;  the 
finat  wae  that  it  ahonld  be  performed  with  care  and  accu- 
racy, or  else  the  results  were  useless  ;  and  aecondly,  the 
conditionH  of  tho  experiinQnt  must  be  known,  so  that  it 
oould  be  interpreted  and  repoatod.  Looking  at  field 
experiments  from  this  point  of  view  it  would  be  seen 
why,  OS  nsufllly  conducted,  thoy  yielded  resnita  go  Tarious 
and  contradictory.  At  Cirencester  they  bad  conducted 
their  experimenta  very  carefuny,  but  they  yielded  very 
Tarious  retulta,  manures  whirh  produced  a  very  excel- 
lent cropoo  one  farm  appearing  to  have  little  or  no  effect 
on  anfjtber  piece  of  ground  in  the  immediate  neighbour- 
hood, and  thua  confidence  in  the  results  waa  shaken* 
After  hearing  the  careful  manner  in  which  the  experi- 
ments had  been  conducted,  it  could  not  be  expected  that 
they  would  he  peribnned  under  better  conditions  else- 
where ;  the  result  was  owing  simply  to  difTerencas  in 
the  condition  cf  the  soil.  Theiio  difTerencf^  were  so  great 
that  in  one  farm  a  manure  would  be  eminently  sacoeas- 
fal,  whilst  in  another  it  had  no  effect :  and  thtf  led  to 


the  conclusion  that  if  the  experiments  were  t&  W  Qi(  ii 
value  in  tstahUshing  a  principle  the  crmditiaiu  aa| 
which  they  wore  made  mast  be  thort>ug:hlT  iic«*«ai 
and  this  was  just  the  information  which  f:tp«rua« 
made  by  faruic^ra'  cluha  did  not  supply.  If  t  nvw  ix[ 
were  introduced,  and  a  phyaieian  wished  to  iK«HMai 
effect^  he  would  not  ^  preacribe  the  same  dMs  ta  | 
whole  of  the  paticnia  in  a  lar^  bospitat  irni^iite 
their  ages,  maladiea,  oonstittitiona,  end  tbe  tMfi^tf 
which  they  had  ieverally  been  prfrieitily  inljM 
but  that  was  what  was  done  by  nirmeis  in  infflSi^ 
ing  to  asoartain  the  action  of  a  given  mimii^i 
the  consequence  was  that  all  kinds  of  t^«iilti  m 
obtained,  and  the  manure  waa  aaid  to  be  tmcprtiis  la' 
action.  The  truth  was,  however,  that  both  tho  Im^i 
the  manure  had  a  perfectly  deOnite  action.  KitnlK 
soda  had  a  certain  definite  action  ;  and  wheat  banaf^i 
clover,  each  had  their  particular  ehajaeten  which xapi 
a  certain  quantity  and  description  of  plant  Ioo4  1 
crop  was  constant  in  character,  and  so  was  thetsuq 
but  the  conditions  of  the  soil  were  unknown,  «nlti| 
fore  it  was  that  they  failed  to  learn  mnoh  tioall 
expe^riments.  At  the  same  time  thete  wis  a  |fl 
practical  empirical  value  attached  to  th^e  expsdM 
though  thoy  did  not  teaeh  the  laws  of  vijM 
physiology  or  the  action  of  manures.  A  man  ml 
faying  out  a  deal  of  capital  on  his  Und  Wifitei  loll 
whether  he  waa  doing  so  economitmUy,  and  ho  nu  H 
wise,  therefore,  to  ascertain  experimentally  ia  tiis  I 
pi  lice  whether  ho  could  obtain  a  paying  retalt :  1*1 
should  always*  beat  in  mind  that  the  OOUditidUJ  of  i 
field  were  an  unknown  quantity ;  ao  that  if  lliS^y$ 
of  a  certain  manure  gave  a  certain  paying  ranlliii 
nection  with  that  unknown  quantity*  Jf,  he  IBM 
sappose  that  it  would  do  the  satnc  in  the  naXl  jM 
with  his  neighbour,  where  the  unknown  qcian^l 
staad  of  being  s;,  might  bo  y  or  £«  Profesior  Wd| 
seemed  to  think  that  by  having  experimoti^  ™V 
numerousi  rules  cf  procedure  for  any  giv^  Im 
might  be  arrived  at,  but  he  dM  not  tjelkif 
There  was  an  immense  diSerenoa  In  the  chidi 
of  the  soil  produced  by  Mgh  or  low  &iim«|;. 
tho  former  case  an  immenie  oceumnlatioa  of  plidl 
being  stored  up  in  the  soil  which  was  whoUf  wd 
in  the  other;  there  were,  besides,  grsfcl  fil*< 
variations  in  the  ease  of  heavy  and  Mghl  kndl^l^ 
would  not  yield  the  same  resulti  vrith  the  nffii  Mf 
The  Eothamstead  experimenta  had  been,  h»  IfeHI 
ft  little  miaunderatood;  they  were  never  intended  l0l 
rules  for  fannera  to  fellow,  but  to  ascertain  fMi 
showing  the  character  of  crops  and  the  hohafSoi 
manuree,  and  this  had  been  accompliahnd  ly| 
fully  determining  the  conditions  of  tho  in 
ments.  There  would  be  a  plot  manured  with  W0i 
but  anpeFphospbate,  not  that  a  crop  of  bidlf  * 
expect^  Erom  it,  but  to  aid  in  comparing  ^J^ 
&om  other  plote;  then  a  plot  with  eaperfiAfl 
and  alkaline  salts;  another  with  simply  W^ 
another  with  ammonia  and  Bupeiphosphate,  ^^ 
Thus,  step  by  step,  every  one  of  theee  prepawd  f 
served  m  a  key  to  answer  the  queation*  rawed  vf 
oUierSt  and  the  general  result  become  intelUgtb]^ 
this  way  the  extraordinary  fact  came  out  that  t^d| 
plant  had  an  immense  capacity  for  obtainiiig  fl 
from  the  sod,  wheiraae  wheat  could  not  obtain  fl 
with  nearly  so  much  readiness.  It  wa*  found,  ■ 
that  a  field  of  barley  dreased  with  sepeqibflfl 
alkalies,  and  ammonia  gave  no  better  crop  thM 
manured  with  auperphocphate  and  ammofili  j| 
whilst  in  the  case  of  wheat  the  ocop  WM  eoool* 
improved  by  the  addition  of  alkali,  The  ohj^^tfj 
experimenta  waa  to  obtain  scientific  Imowlea^jl 
the  value  of  auch  as  had  been  r^^fcmed  to  atCii^H 
waa  practice  and  empirical  only.  H 

Mr.  Idward  Packard,  jua.,  had  Matentd  «a  Ibifl 
with  much  satisfaction.  It  showed  the  wwt  fifl 
great  agricultural  country  of  soma  nudoua  &'  ^  ^ 
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of  focp^menta  on  «ci«alific  prwdpleii  and 

19  nsourki  of  Mr,  Howard  iliow«d  how  the 
I  ho  idpplied.  Some  yeari  siiica  he  hail  called 
n^  at  the  FrafniinghaiD  Farmefti'  Clah,  to 
1 1&  ^  doriTed  from  the  adoption  of  some 
I  tint  io  force  m  Fniflaia,  of  hnving^  agTi- 
Ifftalii^ii* ,  and  it  vms  v&ry  exU^mdina^,  with  nil 
'  And.  icientific  kno^ledga  of  English  agticui* 
tii0  9t«|i6  had  b^n  taken  to  mdueeihe  Royal 
1  Socitftjr  or  fjvun  local  Hocieti^a  to  eetabUnh 
sni  to  thoae  which  had  heen  formed  for  so 
I  m  Gtrmaoy  and  EVan^  with  atich  marktMl 
i  ihm  mattjer  were  properly  kid  hefore  the 
jcoltural  fckidfitjv  he  thought  they  would  sae 
Bty  of  gtttting  local  &i»ociationB  to  co-operate 
and  fana  in  DTory  oounty  an  agricnltiirBl 
V  waa  oTident  th«t  vefj  varying  reaulta  were 
sm  tho  aame  qti&litf  of  nmaure^  luioording  to 
J,  and  it  wfl£  therefore  neoeaiBt?  that  different 
lihDald  bare  an  opportunity  of  jadgiug  foiT  thom- 
■*^  ich  WM  hoit, 

fhtl  wiahed  to  aak  whether  analys<ea  had  heen 
■"  'Parent  aoila  upon  which  theae  experimeiita 
d.  If  ao,  It  waJS  a  pity  tbey  ware  not  fur- 
llecaaao  it  w&s  evident  that  the  difference  of 
ftttrfbutttble  more  to  the  soil  than  to  the 
,  filled.  Thm  Mr.  StcTena,  with  a  mineral  auper- 
i  ftsd  nitrate  of  aod%  got  G  tone,  while  Mr. 
i^Lxactly  double.  As  an  old  student  of  the 
I  College  he  waa  pretty  woll  acquaiDtod  with 
y  of  me  soil  in  the  iieig-libourhood,  whi&h 
_  gre&tly,  some  very  light  unJ  fiomo  rery 
.  Ha  had  been  aasoaiatod  many  years  with  Dr. 
I  hit  aawrtant,  and  ho  thought  ILr,  Wrightaon 
I  Gfnt  of  his  way  to  criticise  hia  statements 
to  boiie  dust.  If  he  had  been  present  he 
len  hate  giyen  the  roa^on  why  ha  foond  such 
I  r^iulti^  from  lt«  uae  in  Durham  and  eto where, 
T  knew,  thero  were  great  differences  io 
ni.fl,  and  the  smaller  they  were  ground 
^t  ^    1  waa  the  effect  on  &e  crop.      He 

ts  wMdi  had  been  mentioned 
...ijctod  under  rather  unfiiToumble 
r  a  ri?Tt&in  time  was  fixed  fur  putting  in  the 
hvo  of  the  weathor,  and  the  rDSult  might  be 
rodcd  by  1 1^  but  at  the  fiumo  tinie  after  thc5 
.  w^  mm&  it  miifht  be  difficult  to  postpone 
•  aip«rtEQenta  would  in  hi*  opinion  be  much  more 
i  tf  oaniod  out  on  the  same  principle  as  those  of 

LF,,  desired  to  endon«  most  thoroughly 
1  aaid  by  Mr*  Howard  with  reference  to 
L  of  Bi}|ion  opened  up  for  the  agriculturid 
Ha  mnambercd  the  great  impetui)  given  by 
'  "  *  I  to  tha  mechanical  department  of  agricul- 
6  hsid  not  been  a  corresponding  improTe- 
t  ehmnical  department ;  ami  whnt  had  been 
l^M  through  the  action  of  philanthropic  indivi- 
^^  1ii9  ffima  time  he  could  not  help  ft»elfng  that 
I  t*d  twQD  going  on,  though  not  perhaps  con- 
einlifio  maiif  ^^  tabulated  in  a  format  way, 
which  had  been  purformed  by  farmers  them- 
idiAvuiaed  at  market  tablea  and  (jimiluT  gather- 
1  if  aay  ooe  desired  to  initiate  a  series  of  ex- 
liffe  wnm  ft  great  difficult}^  in  Ending  men  to 
out  projperly,  weighing,  drilling,  and  re- 
'  nrattB  in  &e  careful  and  persistent  whj 
\  tlmti  make  them  of  any  nuue.    Ho  him* 
d  in  obtaining  information,  whtcJi  he  should 
tiad  to  communicate  afterwards  to  oth'^r^, 
iaalif  of  finding  a  man  who  would  carry  out 
^tDd  fpond  hia  money  in  a  way  that  would  be 
lHoaelf  Jind  his  a€ighbouri,  but  to  meet  thia 
'^•y  might  hars^  rtv.oiirse  to  the  Cham  her  of 
k  tum^tw  dub^,  and  local  socictioa,.    In  oon* 
i  Ihmn  iii»tilntionB  there  was  v^ry  of Um  the 


county  members*  tuhaoription  for  the  best  pen  of  ewes> 
or  the  sheriff's  prtae  for  the  best  pig.  which  produced 
perhapa  one  competitor  only,  but  the  same  thing  went 
on  year  by  year,  Decanse  it  was  the  habit  to  do  so,  with- 
out any  attempt  being  made  to  expend  the  money  in  a 
mora  uaeful  mannor.  He  had  not  been  much  of  an  ex* 
perimefitalisthimsi^,buthehad  been  latelytn^ingto  grow 
Wley  repeatedly,  as  recommended  by  Mr.  Law^*  Hia 
suecea*  remained  to  be  seen,  but  he  was  quite  aatiafied 
that  elevation  had  a  good  deal  to  do  with  the  reault,  and 
that  not  only  must  analysis  of  the  soil  be  given,  in  order 
to  obtain  acientifio  information,  hut  also  many  other 
points,  such  aa  the  warmth  of  tho  farm  at  night,  whether 
the  growth  of  treee  interrepted  the  free  passage  of  air, 
and  so  on.  These  wer&  difficulties,  but  h&  beHevod  thay^ 
could  be  got  over  if  the  eicporimenta  were  suffidentiy 
numenoufl  and  e^ttended.  lie  would  only  add  that  ho 
would  gladly  do  what  he  could  in  hia  own  neighbour- 
hood to  forward  the  idea. 

Mr.  ^UUajn  lotly  agreed  with  the  obserrationt  of 
Mr.  Howard,  but  as  a  momber  of  the  Hoyal  Agricultuial 
Society,  he  might  ha  allowed  to  say,  that  in  the  volume 
of  tranaaotions  just  published  there  woa  an  nooount  of 
two  instaucea  m  which  the  RothamAtead  plan  of  grow- 
ing wheat  year  after  year  had  b«en  Bucceasfully  ciirried 
out,  one  in  Wiltshire,  and  the  other  about  S8  milea  &om 
London,  As  Mr.  Wrightaon  had  stated,  the  dreseluga 
neoeasary  for  such  a  eyatem  were  very  expensive,  and 
this  was  proved  by  the  cases  he  had  referred  to,  where 
the  receipts  for  a^en  years  h^d  been  £4^809  1  ls>  5d,^ 
whilst  the  paymenta  had  been  £a,9S4.  At  the  aune 
time  one  of  the  farm*,  which'  cost  £15,000  thirfce^i 
y&$^  ago,  had  recently  been  valued  at  ijiJ  1,000.  Thi* 
proved  what  he  ha4  often  insisted  on,  thut  the  great 
thing  needed  for  improved  agriculture  was  aecurity  of 
tenure  and  compenaation  for  unt^xhausted  improvemonts. 

The  diAiiman  said  he  cordially  agreed  with  what 
had  boen  said  as  to  the  value  of  Mr*  Lawes'a  experi- 
ments from  a  acientific  point  of  view  ;  but,  unfortunately, 
they  were  made  on  one  uijacription  of  soil,  with  one 
climate^  and  under  the  same  conditions  year  after  yeaTf, 
ao  that  thoy  did  not  produce  as  much  poetical  b^ent  aa 
might  br!  deairod.  He  very  much  wished  th«re  was  m 
Rothamstead  m  Norfolk,  and  an  agricultoral  ooUege  in 
evory  county  in  England ;  for  if  there  were  s^di  espB» 
rimental  plots  all  ov^r  the  country  very  Yaluable  reamti 
must  be  attained .  The  differences  of  cultivation,  of 
climate,  and  of  soil  must  lilways  be  legatded  in  agricol^ 
tuial  experiments;  and  though  Mr-  Howard  had  re- 
ferred to  the  demonstration  of  certain  facts  in  connection 
with  engineering  and  mechanica,  he  did  not  see  how  it 
was  possiblo  to  do  the  same  in  agriculture.  Looking 
over  the  experiments  rtjcorded  in  the  tables,  one  or  two 
things  bod  struck  him  rather  forcibly  as  a  practie*! 
farmer.  It  appeared  that  on  one  plot  of  ground  there 
were  produced  084  roots,  whilst  in  the  next  there  were 
only  284 ;  probably  it  was  a  very  dry  soaaon,  snd  ooj 
plot  had  the  advantage  of  a  thunderstorm  at  the  tima  of 
sowing  which  the  other  lacked-  He  was  astonished  to 
find  that  guano  had  been  applied  in  close  proadmity  to 
the  seed,  and  that  nitrate  of  soda  should  be  diaaolved  in 
water.  Guano  was  of  all  things  the  mqat  potent 
manure,  and  should  never  be  appUed  near  the  seed  on 
any  account*  and  it  was  much  bettor  sown  broadcaat 
and  hairowed  tn  than  drilled.  Nitrate  of  soda,  again, 
was  extremely  soluble,  the  difficulty  h^ing  to  make  it 
hoidout  long  enough,  particularly  ii  a  shower  of  nun  ciune; 
and  therefore  ho  should  not  have  thought  of  Hp plying  it  in 
conjunction  with  water.  With  regard  to  aalt  not  being 
found  beneficial  in  some  cases,  it  would  not  probably  be 
so  on  heavy  day  lands,  but  on  the  sandy  soil  of  Norfolk 
it  would  be  found  a  fair  fertiMser.  The  whole  of  the  «JX- 
perimcmtfl  demonstrated  the  extreme  lightneas  of  ih& 
root  crop  of  1874,  and  if  it  iliould  be  found  in  a  month 
or  two  that  mmt  wai  fticeedingly  de^o*,  he  hoped  it 
would  bo  remembered  that  kit  yeitr  there  was  no  grass. 


and  ttiere  had  hG&ii  vary  few  tumipfl  in  the  witdecf  m ' 
tbiit  &nn6re  in  the  gmzing  ditbricts  h&d  not  h«d  the 
f^pp&rtunilj  of  muiu&ctiimi^  much  beeft  SpeiLkuig  to 
an  ftodience,  the  nmjoTlty  of  whom,  pFobably,  woto 
more  g«idiiiiff  th^n  f^rmeri,  he  wxixM  Kugg««t  th&£ 
thett)  were  eEperim^nta  which  conld  h&  (xinducted  on 
«ven  a  vsi^  Bmall  piece  of  ground ;  one  tn  particular, 
of  a  vary  mtoT^ting  nature,  w&s  the  folio winf : — ^If 
cata  w&m  sown  and  kept  conatuitly  out  a&  they 
gnv,  it  would  b€  found  n^xt  year  thtit  Ihay 
|irodtieed  twt  outs  but  i<imeibin|f  elsa;  he  knew 
an  ineitance  where  this  had  been  tried  in  u  ^atden^  the 
oate  being  kept  cropped  with  a  pair  of  abeariif  and 
0ovwed  from  the  frost  with  a  little  straw  in  the  winter, 
and  ths  next  eprmg  they  produced  a  crop  of  wheat.  In 
Clbfio-  qiftea  barley  and  ry<j  had  been  the  reault.  It  wna 
<mly  cats,  h^wov&r,  wbioh  thus  vnric^^  other  grain 
always  reproducinjir  itself.  He  begged  to  propoeo  a  vote 
of  thtinka  to  Mr.  WrightBon  for  hi»  valuable  paperj  which 
would  set  farm  era  thmking,  at  any  rate,  and  ho  wae  t^ 
irkd  to  hear  that  the  expefrimenta  were  to  be  continued, 
lie  hoped  they  woold  be  for  a  long  time  to  come,  for  tt 
ws  only  by  long  and  carefiil  obaervatiou,  tmder  vatioua 
^ireumataDoes,  that  any  definite  leaultfl  could  be  attaiued. 

The  vote  of  thanks  baring  been  pasfied— 

Mr-  Wrigkteoa,  in  reply*  aaid  Ke  waa  very  glad  to  find 
that  the  genoral  scope  ot  hie  remarks  had  been  bo  favour- 
ably recpj  ved.  They  bad  been  crifcicis©d  yerj*  &trly  from 
the  fli^ienfcific  point  of  view ;  but  still  the  L^hamb«r  had 
accompliahed  what  they  eet  tbeinielves  to  do*  yh.,  to 
make  a  simple  feries  o ^experiments  on  tiie  manureja  sup- 
plied to  roota,  in  order  to  find  out  which  gave  the  beet 
result.  No  doubt  it  would  be  an  advantages  if  an 
«xamktBtion  of  the  so Q  and  climate  were  added  ;  and  the 
inmiilei  whieh  bad  been  made  as  to  the  want  of  com- 
fMttUHi  of  the  experiments  were  not  ao  much  in  opposi- 
tion to  the  general  idea  as  auggefttioui  for  ite  farther 
development  Certainly,  if  they  could  command  the 
«hiHty  and  mofiey  neoeiiaTy  for  inch  complete  invcati- 
gationfl,  it  would  be  much  better  Lhan  mere  chemiial 
analysei*  The  OhainDan,  with  his  tiscial  quick  oyo^  had 
detected  a  wonderful  difference  in  the  number  of^^plante 
on  two  adjoloin^  plots,  being  GU  and  284,  but  the  latter 
inatanoe  was  qmte  exceptional.  It  waa  an  unmanui^ed 
plot,  and  enforoed  the  leawu  that  the  eSjct  of  manure 
wai  not  oolj  to  increase  the  crop,  but  to  give  greater 
cert^ty  and  uniformity.  Both  the  plota  in  quesdon 
wnre  unmanured,  but  in  one  case  the  land  was  in  a  much 
better  state  of  cultivation. 


air,  which  might  Idphtan  barsa»  ind  ^ar  tlyi  j 
a  separate  chamber  is  p^fide4  m  mWk  llu  aim] 
permitted  to  ^pand,  s£d  wlie&eaitMttpiig«t^  i 
imp^ctipiibly  into  the  ak» 


GEAlffTHAlirS  STEAM  TEAM-CAE, 

OnWedneaiay  afternoon  a  trial  was  made  of  tiiis  car  in 
tli«  prasefioe  of  aome  of  the  members  of  OoimoU  and  others 

iBlmtted  in  the  qneHtion,  The  membens  of  Coancil 
ffpweut  were  Sir  H^ijy  Ck)K  K.O.B.;  Captain  Donglaa 
Oalton,  C.B.,  F.H.B.  ■  Edwin  Lawrence;  Admiral  Lord 
Ciarence  Paget,  K.O.B*;  and  Seytuoxir  Teidon,  with  P, 
Le  Keve  Foster^  secretary. 

The  car  was  seen  at  work  on  a  short  tram  laid  down, 
fcft  purposes  of  wcporiment,  near  the  West  Brompton 
fltati^on  of  tie  West  London  E^^naion  Kttllway.  It 
eonstets  of  an  ordinary  tram-car,  fitted  with  a  small  en* 
gine  and  boiler,  theme  bf  ing  placed  in  a  oent^  com- 
partment, and  boxed  in  fio  £u  to  be  entirely  outof  aight.  A 
passage  is  Left  tbrough  this  central  compartiaeni  so  ae 
to  afford  accesa  from  cxne  end  of  the  car  to  the  other. 
The  driving  cylinders,  &c.,  ax^  placed  low  down  at  the 
atdes^  tbe  boileri  and  fire-boxes  (of  tbeie  ihm  »a  two, 
one  at  each  aide)  oceupying  the  central  apaoe  orer  tikem^ 
and  s  small  space  above  the  roof.  The  only  visible 
part  of  the  apparatos  is  a  short  chimney  rising 
from  the  centno  of  tho  roof.  The  oliject  of  th« 
inventor^  in  tbo  construction  throughout  of  the  oar,  haa 
tMeit  to  avoid  any  noise,  ot  discharge  of  steam  into  the 


JCISOBLLAHEOirS, 


THE  FATEin'  BILL. 

Thti  Bin  was  read  a  third  time  cm  Tuealiy  t 
will  in  a  ahort  time  come  before  the  Hc'uit?  of  C 
Several  additional  ameudinanta  were  intt^a 
Lord  Chancellor,  and  lOma  of  them  are  of  l 
Tbe  instructions  to  the  exBmlnera  have  beaa  f 
th^are  nowdirec^id  lotaqnire  '^whallMrliksl 
appaara  open  to  objec^on  on  tlia  fnMmd  cf  | 
novelty,  u  far  as  can  be  ascertained  Aj^  §mk 
m  prm&ribedt  at  former  spedficationaf  and  i 
mQnis  and  publicationi  in  the  Pateni^McK." 
matter  is  indicat^^d  by  italioSf  and  it  would  apj 
the  examination  will  be  leas  strict  than  wm  at  | 
posed.     Clause  20  of  the  amende  Bill  whid^ 
to  foreign  inventions,  has  been  modified  by  this 
of  that  part  which  required  the  endofieintal  i 
patent  of  every  foreign  patent  existing  at  ths  tuttd 
signing  of  the  warrant.     A  mew  sub-pangiafllj 
to  the  same  clause,  which  modifies  to  soms  i 
former  proposals  with  respect  to  Ibreigii  inn 
is  as  follows; — 

**  If  at  the  time  of  the  appHcation  tbfie  is  t 
patent  for  the  invention  in  force,  a  patents 
granted  unlesa  the  applicant  declara^  I  * 
firat  and  true  inventor,  or  dedarta  i 
prescribed  J  to  be  entitled  in  law,  by  I 
wiae,  to  alt  the  rights  in  respect  of  the  ibt 
first  and  true  inventor,  and  no  patent  shajl  bs| 
respect  of  a  communication  from  abroad^" 

The  words  *^  foreign  patent"  are  held  to  i 
patentgrantedin  the  colonies.  CQanae  34,  ^M 
the  respective  rights  of  the  patentee  affid  in  \ 
slightly  altered.  The  Crown  is  empowered  ^  Qiil 
tion  lEnmediatoly  aft^^r  the  Lipplicntion,  ojid  aei 
as  to  royalty  between  the  dopartmen  I  usiu, 
and  the  patentee  is  ta  be  valid  witboat  {* 
Treasury.    The  Crown  may  uae  the  ir^ 
waiting  for  the  terrai  te  be  tsttlsd,  1 
publication  of  the  iaventies.  is  not  to  { 
of  a  pateot  for  the  invention.    The  pa 
43  which  authorised  the  Commissioners  1 
plicant  to  have  not  exoeeding  twenty^fif 


to  tbe  recovery  of  coste  in  ScbUaod.  The  | 
Crown  io  Clause  GO  with  regard  to  tha  c« 
patent  are  luniiad ;  such  cancelling  can  caw  i 
pLtce  *  ^  before  the  sealing  of  the  patent ' '  Tkm  (( 
of  the  amendments  arc  merely  verbal,  ur  lekle  f 
of  detail. 

In  the  ionthem  parts  of  Italy  ttfid  ia  3 
variety  of  ginftila,  Spurt Itim  J^mctttm^  orSpic ' 
^ftsd  for  eerdogBT  ooarH  ba^ginga,  ^o.    Ill  J 
France  it  is  uaed  ior  the  same  p^xepom.^* 
AcopiiriUM^  or  oommon  brijom,  giowi  pte  **^ 
and  farDishaa  an  abqndimca  Kit  fibrv,  but  (ii 
a  prtjudioo  id  fsvour  of  the  Spaoish  bruom. 

FiLraffiti  i«  coming  into  use  in  Gei 
uiimufacture  of  giaaed  papera  of  all  VntU.  Fur  \ 
delicate  coloured  paperp,  'U  pN^rti  b;^  ' 
niixed  with  100  parta  of  chio«-<-iaF ;  ti 
and  gruund  with  cold  watery,  and  mtied  wiiLiv^^juif  ■ 
proporti-ju  of  4  to  6  wr  eent.  P«pW  Itoiyf**  "* 
lake  a  Mo  gless^  and  to  fvtiat  the  4ab^*>vL  ^^^ 
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2SNA  EXHIBITION  REPORTS. 

(OnuhiMd/rOm  |Wf  f  441.) 

t  the  roport  laat  noticed  m  the  J&»rnal  come 

k  TTH,  Anitey — («)  internfltiomftl  lw>M« 

i^ijigij^  Ittl4  in  oiinnexu>a  mtii  tliie  exliibfitioci ; 

I  tcdMM  it&«  liT^  itock  thow  «t  Vienna 

Offmwi  of  Seci^tar  Bcbutz) ;  ((?)  thot^  «^  ihe 

r  (from  ttie  Octtomi  of  Ptof.  Dr.  G.  %VilheM  ; 

n  at  the  wme  show  (from  ^c  Cierman  of  M. 

I.    Thew,  M  iealiug  with  inattera  rather  out  of 

pi  imge  of  thii  J&wmAlt  it  may*  perhaps,  be  p«r- 

ftd  |»ftas  over  without  any  sptcittl  jiotice, 

IcoQie  boine  reports  on  th&  various  ooogreasefi  held 

ms^  with  tho  ©chibiticm*     Firat  of  thcao  ifl  the 

im  the  International  Patent  Coii«re«,  bj  Mr.  T. 

n,  Q.C.  In  ihift,  »ftor  dotailtn^  tno  dbcimiituices 

'  ~  to  th©  formation  of  a  oooipreH,  the  wntar 

i«Q  fire  the  diff^r^nt  TflflolniiOTi  pM»d  at  the 

k  which,  with  Ih^a  reaaonB  for  tttch,  m»y  he  inni- 

ifalQW»i — 

o  0t  fBTWtidaft  riuiDld  be  gujkriiat«d  h?  ^^ 

_j  of  fMt  •ramiB  dTfliied  nitions  derawids  Uie 

i  ariiit^«aual  irtifk.    (&1  This  prut^ctlfm  mfforos, 

I  of  •  Maiokte  ■p«ifli»ti'ja  ma  publication  of 


b«5  eaoMaartd  iiOM-«r  iwr  tfce  P«OTi«aM  ©^ 


loal&'nnfrtSl  anS  elTectiv*!  meuu^  of  Introduc 
raiaai  wi  iTiniTbnlli ir^*—-* kw of  time,  imd  io a rduble 
ESSiffud tomteagii  ol the  pwWte.  (0  Tho  r">tec- 
KiijEiiTiiilTnra tl>e lalwar of tbe inTeatot  Kimra^^vp, 


avyao  Md  i*SSl  «|ipli«ti™  £»fr  "L"SSi 

SST ttllie  •b«i«  of  p«*ait  pwftMCtoOjWfflflad  mem 

ImtedtoTflSitkiii,  the  WMtma^of  tiinfi 

^jfailrr   of  all  t/am^tam^  will  be  ^  con- 

ft,  wbidi  Ift  me  of  t]»  ^«*f*  ffMraia* 

loiftteditef «??«*'  ^J*"1**°l^ 

■ra  nwB  dhAMh  wIiI<&  have  bo  ratiODftl  pftt(^ 

^iM^SwliTe  tal«il  cmlgyagag^to  pflw  Minffnial 


r&* 


ib«iltrof  a 


r  4ioid4  be  bftaed  on  th:a 

^^imrntbat  ldBi»lf,  ot  bit  t«^a!  rtprwent^iTO, 
iKKkd  to  a  patent.  \ry\  A  patent  ftboiild  aot  be  refiia«d 
m.    trl  ItSadramhle.  m  carr^fios  oat  thiSMpnodplaj 


•  «£S£  pabli^tiln  of  the  y«M  iJi«M  t»k«  pU^ 

•  oTobCaiitiag  »  P»trtit  ehauld  bo  medoiitej  bnt^  to 
BC  Mm  t*  •baiidmj,  wb«n  conTCSiiMit,  a  oweM 

_m£  abami  b*  glwn,  bT  •  !!?-?B*"l^iS2? 
»»— Tfn  an  tmm  miiBwr  the  •pedflc*tocio  of  t^ff^ 

wSwtl»  wtof  Mi  iBTwtkn  «*  all  imptmmm  appb- 
r  tf^e^^Slr»Sp«™tioii.     (0  Tb«  ™-*PJ^tlan  «f 


fi  b«t«A^  inTtB^OD  has  been  o*tK w  w*«  p»«fl*  M 
„„h£^'^^PO«ibl.  far  ^t«JJ^^ 

OMirimd  nrtinaAi3y  ai  Mfiwda  the  ptwwdiDpi  in  the 

KiSiS4«wmb2  to  the  dfBl^  of  a  F«taat~hiw  ptuparcd 

i  %rm  U  i^i^eBt.  and  it  is  of  pw-inff  moment  Uiat 
1  ««^  «w5«wir  to  bring  »Wit  an  in^au-tioma 

„„. dbJtiialfiSSSSSISwsal  Cflog™,  ™a 

S^Z»*Krii  ^0  ninetplAB  adot^tod  b«  mBd« 
imrfMaaodiMnMialapiaefoa- 
^i^U&wiM  atHhorimsdllanAeBWiratobrotf 

'^^OoonfferaiMi  of  the  ftwftda  of  patent 


action  of  the  congreea  aft^  the  conduaan  of  it  flr»t  nt- 

"^trr^m^,  portion  of  hia  r^  ^^-^^f^ 

gives  some  r«m>rkfl  oa  the  ^^Y«,^l^^*^"^p^JIf  Uw 
Ssr^tiona  afi  to  the  form  which  a  general  Patont-Uw 

fOT  all  countriefl  might  take-  fnllflw, 

lu  addition  to  th«  report  proper,  ^^J^J^  "TJ^^ 

^dttee.     !>.  Prooeedingi  on  thn  report.     ..  Jg™  f 
inxoRUym  nnd  otbem.     f.  Letter  "/.^^^Jf?^^ 
I/^t^r  of  Mf.  B.  Woodcroft     h,  Addre«a  of  Hi^J* 
iTThacker,     i.  Tabl^  of  English  and  fo;:«^g^ J"^^^^ 
iL.  Beooipti  and  e*p*mditui«  of  the  I'^t^^^^-^^^^V^^  f*' 

p;^^Sr:.?^e«^yonPat^^^^        ^5^" 

moject  for  Patent-law.  m.  Upmion  of  M.  f^J^ 
?^  hoceedings  in  Aa«tmn  Courts  for  pi^y  of  l^^i 
tJ.  m.rks  Sd  names.  Report  to  Brtti^^^^r*?; 
rAuatrian  Pntont-ljiw,  &c,^  ^*  ^^^^T?'^'^  JTw^^ 
(1865).  Auftrii.  and  Great  Britian,  x.  ^^^"^^^HZ^; 
tection  of  induBtrifll  designs  ^d  mventiooJ.  J.  K«^-  , 
l^on*  of  congT«es.    z.  Pwceedings  of  exK^uhve  oom^ 

^'S^^'Fr.  L.  Weinnnmi'B  report  on  the  yam  con- 
grmt^  wyek  foUows  the  kit-mentioned,  is  a  wy 
S^  one.  The  object  of  th^c^««»^to  d^ci^  the 
question  of  a  uniform  nomb«r«r «!  J*^?^  ^™!ffi™l^ 
Sa^^dificu.i»iQQ,  thoy  H^eed  to  <^^^.T^l^^^^ 
wi  that  the  introduction  of  ioeh  a  umfom  PMciP®  '™' 
^tTprecticeblo.  and  that  it  should  bo  baeed  on  the 
mXcS  ayitem,^*)  number  of  metres  mooe  gmmgiymg 

"^iTm^St  on  the  proceeding,  of  the  con^  of 
..ultivatore  and  •pimi^ni  of  fi*x  and  ^^^^^^i 
linen,  is  also  contributed  by  the  *^^?7^^Jfl^^^tuJ; 
gins  with  asketohof  Ihepi^pnt  ^"^^^,f  ^^^„^"t^ 
airoughout  Europe.  Dr.  ^^"""7*1^^^^  tS 
fcccoimt  of  the  »w3ta*l  pTOceedinga  of  the  oongi^*  ino 
S^^^^^ibmittk  to  the  ^J^^^?^"^! 
X^d  to  tho  amount  of  knowledge  'ff^  «5*^«2 
^Uf  obtained  in  tegard  to  the  ^^Utm  ^^^^ 
^  iU  productiQn  for  growing  "^^-^v^irJ^  W  T^- 
fOTitnniSving  the  same.  This  ^^J'^^^^'^'^^y  f  ^ 
Z^r^s  Wet  eating  and  the  be*t  l««;bks^'trs 
ofcnltivfttion.  The  bt^at  method  ^ ?^  .P««P;^^^^  ^^^ 
^rdi-enssed,  ..nd  lajtly  ^-^^'^Jf'^'^ 
i  flai  trade,  and  proposak  for  thmr  remedy  wm  mran 
into  consideration.  ,^     ™^ 

Thii  anal  thB  omdal  portion  of  the  work,  Jbc  nn- 
mfflSS  1»per«  on  scientific,  engineotrng,  and  o^er 
^SSSf  «rWwoU  u  the  ekracta  &om  the  An*toan 
^^m^^t  "  th.^  are,  cannot  ^^^\^ 
th^col^MS  without  occup^g  more  spiice  than  can 
well  be  devoted  to  thie  iubject  mtereitinff  to 

B^^fore  conoluding,  however,  it  may  be  y^^^^F^f,^ 

w  wiSrea  Sw  fdSwing  honour,  in  connecUon  wjh 

fto  Royal  Ord«  of  Ch«le.  m.,  Sj>am ;  of  «»  F«m 
Jo«t  .«d  the  I«m  Crown,  of  f '«*™;i"»^i'/^e,Si« 


>*  W.  md  Un  pwrmtarr  «mnn«te«  "V^-Jf^  .jS 


pXin  1855;  Superintendent  of  the  Foreign  Depart- 


ins 
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mant  in  London  in  1863 :  Assuitaat  ExeouliTe  Commis. 
noner  jt  Pan.m  1867 ;  and,  fimUy.  Secretary  forVieiuift 


GEHEEAL    NOTES. 


.l-w^f*^?^*  ailutiitioB,-A  m^tinir  of  the  Aibo- 
S  !L     1  Agncu  tnr^   En^ifiMre  rtceatly  took  plaw  to 

m-JLi   tL,#  "i^'^'^f    re^tolutbu,  niovM    by   Mr.    James 
w'^QW*^'"^^  andi^ondcd  by  Mr.  Shuttleworlh  (Chy- 

1  till,  looking  to  the  prohibitaiy  datie«-frouj  30  to  40  mr 
ceat^-impoftwl  by  the  United  BIaUb  upon  Englith  acricoT- 
tonJ  Ciachloery,  tha  Associatjisi  of  Af^cmlturftl  EDjineer* 
MOomiiiendB  lU  mfimbera  to  hi.Id  nloof  from  tbo  Phikdt^lpbia 
JSifilbitioD,  coniidmn^r  the  imposition  yf  pT^jhibiturr  dutiea 
11k?2  °«^o'^J^"''J^^°>'  f  il^  the  object!  of  intemaliGinil  cx^ 

Sin  tT;  ..^r^'',?*  ""^^^  ^"^  ''^^^^  ^'  *^«  ^^t  fJnn^ 

'  !^  ?w^       the  imaJler  ones,  were  pr.^*eiit,  and  the  feeliflg 

f  «?iii««   °".e^  could  accr-ae  lo  tlio  Enplith  toakor*  for 

[  jiMbitia^,  although  li  wDttld  unquflitionmbly  be  of  advantaire 

to  American  maker*  t«  h&ve  our  be*t  fpeeimeng  diapUySd 

hefote  their  bj^       American  meuhinery  caii  be  imiort^d 

mioihm  country  dttty  Iree ;  but  aji  the  Eug:lieh  effrinJltuimJ 

iKiiehmery  la  uuriTdled,  littJe   beyoud  li  few  r^pcr*  aud 

mowera  is  imports   fr^jm   AiuBTica.     It   Rppears  thai  the 

l^J^  Unff  al*>  e^cladM  Kn^lfsh  a^culiial  machinery 

l^tli*  saceaigrlTe  dutiew  levied  thereon. 


iroTi:cEa 

• — — 

PEO€£EDllf0B  OF  THE  SOCIEIT. 

^  Wednesdfty  Evening,  at  8  o^clock,  Tho  foUoT?^- 
mg  arrangoments  liave  boon  made :— 

Aj^  21,— **Tha  India  Muaeum  QueatioD."  By 
Dr.  Foftj*i8  W^TOOM.  On  thiB  ©veniog  A.  H,  Mux- 
PW.tA,  Eaq.,  M,P.,wiU  preside- 

ArarL    28.^ "The  Plroteceion  of  Butldings    horn 

qf  the  Meteoroloffical  8ooiety.    On  this  OTeninir  EQhT: 

Offlie'^^y    iSidf  *'^"^"*  director  of  the  MeteoiSlo^c^ 

May    5.— *♦  HoxBe-fthoea   and    Hone-shoeinit "      Bv 

S^'erf  ^*''''*''   Eaq.,  Voterinaj^  Stw^eoii;    Boyil 

w^^i^"~;'*  ?^7*'  Pollution,  und  the  Impurities  of  the 
mter  buppUed  to  our  Towne.^  By  Ja  b^  Houa,  Ikq., 
Binrgepu  to  theJioyal  Wefltminafer  OphtliiUiiic  Ho«piSl, 
IJemdent  of  tho  Medwid  Microicopicftl  Society,  fSIow 
of  the  Royal  Microaeopic^il  Society;  A:c. 

Mat  26.— A'^?  Mfefttiff. 

Jti^  2.^'*  Toughened  Glass.-  By  Pxkby  F,  Nuesey, 

iNDrAjf  Bectiox* 
Friday  eir-enings  at  eight  oVlock .    The  following 
arrangements  have  been  made : — 

Fibre,    hy  Dr-  J.  FojiAEa  Watscjn'. 

Aj-aiL  30,^^' Tho  Growth  of  the  Factory  System  in 
India^  with  efspecial  t^fer^ee  to  the  Production  of 
Textile  tahncB.  and  the  Ruktive  Advwntn^ea  of  the 
Bntiah  and  Indian  Hanufachtrer/'  hy  Ei.ua  Helm, 
i*q..  of  ftI«mchGfttftr.  On  this  evening  AxuKiiu  Cassbls, 
Jiaq,,  Memhcr  of  the  India  UouncO,  wiU  preside. 

Mat  U.— **  The  fiuMian  AdTimce  in  Central  Asia  in 
itfl   Coromerci^  Literary,  and  .Social  aipe^  towardi 
Indiifc  and  the  l^aat,"'  hy  the  Itev.  Jamrs  Loko, 
B^r;™lli:'T?^^x''r  -'^e^i^^lt"^    StftUaUcB  of  India/' 


ClISMIGAL    BWTHiX. 

Friday  Erenijigs,  at  8  o'clock.— The  tot 
arrangements  have  been  made  :^ 

Ai-aii*  16.— *»  Recent  Advaaect  in  Ph0bo|3t|i 
Science/'  by  J,  Sphub,  liq.,  Vice-PnMidijat  gf  tl 
Photomphic  Society.  Da  thii  avcini&g  Wutm  ] 
LaEub,  Esq.,  D.C.L.,  RE.a,  will  M^tide, 

May  7.  — **Alam  Shale  and  ita  Appli(»ti«n,**  1 
SniNBY  RtCH,  Eiq. 

JIay  21,— "  Exploftiv©  Compoundi/*  By  Mm 
HoitBL,  Esq.,  the  fotmder  of  the  Nitro-glyoKm^ 
duitry,  -^ 

Cantoe  liECTtrfiKe* 

Tho  Third  Course  of  Cantor  Lec^ni^s  ' 
'*  Some  Forms  of  the  Modem  Staam  En^- 
F.  J.  Bramwell,  Esq.,  Preaideiit  of  the  IniU 
of  Mechanicid  Engineers .     Tbe  Goiirse  will  d 
of  four  lectures,  the  dates  for  the  rest  of  whr 
bo  ae  foDows  ;— Moiidayf,  April  19,  and  2^ 


HEEnirGS    FOE    THE    EJTSgur© 

Muw.  ...SOCIETY  OF  AETB,  Joba-atre^it.  Ajadphi,  W.C-il 

(Gmtgr  LecAarw,)  Mr.  i\  J,  B«mweiirF.E-$i/'i 

Forau  of  the  Ucdern  et««2zi  EoiKne.'  *    {U^un  IT 

BofAl  United  Service InatitutJOQ,  WMbehill-tul" 

Civpt&in  E.  Boeen,  **I%e  GatJfiur  dim:  iJil 

Tactic."  ^^ 

Britiiib  Arehitecte,  t,  CkiBdijit-*li«t,  W*,ipJ 

Medical,  U.  Qian4oi-*brtet,W.,  9  P.UU 

Victoria  Jhirtitiit*,  a  Ad«liihi-t«n«^.  WA,  M I 
W*  E.  Cotifter,  "Th*  Horui  MjtfaJ'. 

Lnodf^n  IsBtitiitUin.  BaebuiT-eSnnu,  E.C^  S  b, 
_  BtmU^t  ■* ClHaifloadon  Qf  Rlata."    (t^^Ba 

Tus5....Boyal  Iratitutie^  Albemula-«tiMt,  W^  au 

F.  M,  Danoan^  *^Braadtit  Fhmomm^  m 
0«ORTaphy," 

CivqjEngiDeEra,  2fi,  Qfisat  QeaEse-^ireet,  Wd 
B.W.,  3  p.m.  i.  Mr.  WilhiLm  Ou^i*;  mm 
cnneion  on  **The  Mantifpctun  of  et««]/*  a  j 
dmith,  ^'  fieasemer  8te#l  Bailfl." 

Stfltiiitical,  SoEDeniet  House^temce,  W.C,  71  i 
E.  W,  BrabKwk,  "  Frifindly  Sodeties  aod  r 

srtltQtiOiiB,'' 

PutholoRical.  63,  Bemejs^treet.  Qx^n^-^tm^  W^l| 

Zuulugical.  11,  KwiEJveiviquiire.  W-,  At  bju.  ' 

Wko.  ...SOCiETY  OF  AETS,  Jobn^tnset, id^plii. 

Dr.  Fc^rbi'S  Wal#oa,  "  The  ladia  Mmnam  i^ 
L^mdoti  Institution,  F^mbuiy-ciirniL  E.C1^  t j 
B'TBivmani  "  Histeiy and  U«  of  thej 

M«tc^lcwiQil.  Si,  Grett  OeoT«e^«i»l,  fl^wj 
1.  Mr,  Bobext  H.  Scott.  '« K<xim  oo  Sea  l^v~ 
Obaervatioiu  ong  tlie  Q»«tt  of  tba  Pfj^;^  k 
8^  Hen,  fialph  Aberdfombj,  ''  C^ttaJa  eE»]|  1 
timiB  of  tJie  Hipometer/'  S.  Mr.  f^aas*  f^ 
Eizora  of  Jjqw  lUdftv  Tbenacuaet«^'*  ^  T 
8oQtt,  "  Exhibttltia  qf  Wad*i  rroHini  AiJiiHliii^ 

Bof  ^  Booiecy  of  litermtute,  i,  Bt.  Kiff^Kl 
BP'in, 

Boyal  Hartieultmml,  Soath  Eaamufivu  ftW^  It 
TBirae.. Jloyal,  Bisi-liBatoii  Hoiue,  *V .,  Si  v-m. 

Eoyal  lutitutiao.  Albemaile-itivet,  W,,  a  W. 
a.  a,  8*pleyt  **  The  FomiI  Fonna  of  FbW  A« 

laviaitfire'  Iimiatute,  A,  St,  Martin'»-fji*ee,  W-CJ 
Fai....... SOCIETY  OF  AETSi  John-itn»t,AdcJfiW,  W.Q 

(iadiuQ  Bectioa.)    Dr.  j.  RirtK^  WatiWi  **^ 
paratic^  and  Uaos  of  Bhea  Fibre ." 

Eml  United  fler«i»  Itwtitiitioo,  "WMtiOiia-i 
^{itaiEi  E.  Fbddijra  Clark,  loitTUtfear  el 
Hereford  lUilitiik,  late6&id  B«si]ii4ffit,itiU« 
iEEpUin  hia  Military -Model'Appanitiia  fori 
CriU+ 

Boy^  Inititutioin,  Albetiud»-ffteeet,  W.,  §  %t 
M««t^.     9  p.m.  Ftof.  Evmwy,  "^  Hit  IW 
AJpi,  and  thmr  BubeeQUcnt  IVwie  and  Diffni 

AnUtjumieB,  Burlington  HooMb  W.,  »  f>.n* 
MiH'tinf. 

Quekett  Qub,  UniTfOTitr  Golkf*.  W.C,  t  ^Bfc 

ClMcal,  satflenwfMtieBt,  W.,iSi  p.m. 

Civil  and  MecbanieiLl  En£tnpbr»*  SuicictTt  t. 
ehmmbert*  fi. W,,  74  p^n,   Mr.  E.  W.  F. 
of  Town*/* 
S<iT«.*,„  Btir«l    liitttituti^in,    AlbetiiAiTt 

G.  aoitth,  •'  Tins  Hi^ry  of  / 
B<fyal  B(}ta&il^,  Iniier  a»%r 
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PIOCIEBIVGS    OF   THE   SOCIETT. 

♦ 

BBVOLimOV  nroicATOB. 

k  meetmj^  of  this  Committee  was  held  on  the 
hk  inst  Present — ^Vioe-Admiral  Erasmos  Om- 
mnej,  03.,  F.It.S.  (in  the  chair),  Captain  H.  F. 
Adwn,  B,N:,  Captain  B.  P.  Nisbet,  John  B. 
pnhOl,  lieutenant-Colonel  A.  Strange,  F.B.8., 
I  Seymour  Tenlon.  The  Committee  took  into 
Irideretion  the  practical  trials  of  the  selected 
^nzments,  made  on  the  8th  inst.,  on  her  Majesty's 
B-boat  Arrow  (which  had  been  lent  for  the  pnr- 
bj  the  Admiralty),  and  determined  on  further 

trials  referred  to  lasted  the  whole  day,  and 

carried  on  during  a  short  trip  starting  from 

They  took  place  in  the  presence  of  the 

consisting  of  the  members  abore-named, 
the  addition  of  Bear- Admiral  Nolloth.    The 

was  also  assisted  by  A.  Le  Neve  Foster. 


CHEXIGAL  SSOnOV. 
iaeetiiigof  this  Section  was  held  on  Friday 
fn»g,  the  16th  inst.,  Wabrbn  Db  La  Bub, 
i6>t  in  the  chair. 
m  pH»er  read  was :— 

ADVANCES  IN   PHOTOGBAPHIC 
SCIENCE. 

Bj  John  Spiller,  7.O.8., 

Ut«  Pnildent  ofttio  Photognphlo  Sodety. 
^^  room,  on  the  20th  January,  1853,  the 
*>P>phic  Society  of  London  was  founded, 
* *pry  successful  exhibition  of  photographs 
1  be^held  under  the  auspices  of  the  Society  of 
*The  then  new  coUodion  process,  invented 
^ft«^flridc  Scott  Archer,  had  given  a  great 
Jto  to  the  study  of  photography,  and  was 
J^  being  widely  practised  by  amateurs,  who 
g»jn  tilie  newly-formed  Society  the  means  of 
■*M»^ig  experiences  and  cliscussinff  their 
"■•  Bdped  by  Boyal  patronage  liberally 
Jpo,  JM  by  the  zealous  working  of  its  early 
**  I  art  soon  made  commendable  progress, 
■"T  of  the  Photographic  Society  for  the 

1  may  be  consulted  as  the  sole 

f  ahistory,  which  has  in  later 
"  *  '  r  been  equidled 


or  excelled  in  other  departments  of  applied  sdenoe. 
For  some  of  these  improvements,  and  especially 
those  of  recent  date,  it  will  be  my  endeavour  to 
bespeak  your  attention;  taking,  as  far  as  time 
allows,  more  immediate  cognisance  of  those  prin- 
dples  and  processes  which  have  served  to  popu 
larise  photography  in  the  present  day. 

In  this  em>rt,  let  me  begin  by  acknowledging 
my  indebtedness  to  many  friends  who  have  kindly 
aided  me  by  lending  specimens  illustrating  several 
of  the  newest  phases  of  the  art.  Some  of  these 
photographs  are  shown  as  notable  examples  of 
nigh  artistic  merit,  including  portraits,  lanascapes, 
''combination  prints,"  enlargements,  and  tnuis- 
parendes ;  other  specimens  are  either  of  historical 
mtereet  or  shown  as  illustrative  examples  of  par- 
ticular processes.  The  programme  being  some- 
what wide  for  the  limits  of  one  lecture,  I  must 
hasten  to  approach  my  subject  under  appropriate 
headings. 

CoUcSUon  Proceiaee,— Beyond  the  general  recog- 
nition of  liberal  proportions  of  bromides  and 
more  alcohol  them  formerly  used,  the  com- 
position of  photographic  collodion  cannot  be 
said  to  have  oeen  altered  from  the  practice  of 
former  years.  Cadmium  salts  are  now  in  gene- 
ral use  as  "  sensitisers,''  and  more  attention  is 
paid  to  the  quality  of  the  pyroxyline  (or  nitro- 
cellulose) employed,  some  operators  preferring 
that  made  from  paper,  according  to  the  recom- 
mendation of  Dr.  Lieseganff  and  others.  The  so- 
called  ''emulsion  processer'  are  gaining  ground 
from  the  fact  of  their  enabling  us  to  dispense  with 
the  "  nitrate  bath,"  the  collodio-bromide  process 
of  Messrs.  Sayce  and  Bolton  leadiog  the  way  to 
this  improvement.  This  admirable  suggestion  is 
founded  upon  an  earlier  observation  maqe  by  Mr. 
G.  Wharton  Simpson,  who  used  aoollodio-cmoride 
emulsion  for  coating  paper  to  be  used  in  the  print- 
ing process.  The  leading  fact  is  that  chloride 
ior  bromide^  of  silver  may  be  produced  in  collodion 
}j  double  decomposition,  so  as  to  furnish  a  pro- 
duct containing  at  once  aU  the  ingredients  r^dy 
for  immediate  use — ^whether  in  the  camera  or  print- 
ing frame — and  which  maybe  kept  for  lengthened 
periods  without  sensible  deterioration;  since  the 
haloid  salt  is  formed  in  so  finely-divided  a  state 
that  it  remains  suspended  in  the  collodion  as  an 
emulsion.  Lieut. -Colonel  H.  Stuart  Wortley 
advocates  the  introduction  of  nitrate  of  uranium 
together  with  the  silver,  and  has  published  f or- 
mulfB  which  are  even  now  on  their  trial;  the 
advantages  claimed  being  greater  sensitiveness 
combined  with  special  superioriU'  in  rendering 
colour — an  effact  which  Dr.  Hermann  Yogel 
bdieves  he  has  equally  secured  by  tinting  the  col- 
lodion film. 

For  "  dry  plates"  possessing  permanent  sensi- 
tiveness, the  writer  claams  to  have  led  the  way  by 
publishing,  in  1854,  in  conjunction  with  Mr. 
Crookes,*  the  first  dry-plate  process;  and  although 
the  nitiate  of  magnesium  is  no  longer  employed 
for  this  puxpose,  the  possibility  of  the  case  was 
establii^M,  and  a  host  of  other  "preservatives," 
including  the  collodio-albumen  and  gum-gallic 
processes,  are  now  in  daily  use,  the  latest  develop- 
ment of  this  system  being  the  albumen  and  beer 
process  of  Capt.  Abney,  B.B.,  which  has  done 


•  i>AO.  Jtf«/.,  lUy  and  Aoffoft,  18H. 
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wmh  good  service  in  seeatiiig  photographs  of  tht 
tauat  fenuiait  di  V«nus. 

GViflwfcbii  IVfiiMS|Mir^i)fi«ff  and  Enlarg^menU,—^ 
OoUodio- chloride  of  silTer  hat  been  used  very  buc- 
ooaaftilly  by  Dr,  Vwi  Monckhoven  for  csopying  and 
iolAifpOincntBi  and  her  Majesty^i  W»r  Department 
tttfilbes  good  me  of  tlie  saane  pro<?e«s  for  reproduce 
tions.  Afl  ri  mathod  of  copying  fad^  photographic 
prists  thk  pl&n  of  working-  1ms  be^n  ahown  by 
Mr.  U<  Bfldon  Prit)0h/ird  to  offi^  groftt  advimtugeH* 
Mr.  J^bdE  Hnfrheft,  ol  Ryde*  prodiioi»»  ''tmnsler 
collodion  €fflliirgements'*  by  developmpnt  upon 
gluBs,  and  subsequent  trAnef(*renee  of  the  ton«d 
^gjiodioa  film  to  a  shaet  of  white  paper  or  canl- 
boiid,  by  which  exoellimt  reifidt!i  iir«  tw^curml*  and 
^Mtti  peituu*MJHoe  is  at  fclie  sanio  timt^  guarant<^d 
by  tihe  izoallambt^  niihiiiB  of  tb^  materials  em- 
ployed, A  sii^br  principle  i^  made  ubo  of  in  th^ 
mdactioii  of  plioto^«aianielff,  tibo  iilm  h«T»g  trans* 
llRi|d  in  tliaio  casea  to  gurf  aoea  of  poreelaiii  or 
en&iuelled  copprr^  and  subsequently  fired.  Scveml 
Operators  have  bmugbt  this  process  to  a  stato  of  I  haTie  from  time  to  time  h&^n  mado  in  thii 


imd    whenever    the    albmnpn    ^n^ifgoat 
position  this  sulphur  i»  either  in  part  111 
free  to  act  npoa  the  aUFer*    W©  do  uot 
present    of    any   gnre    method    of 
thifi    evil,  but  it  mig^  be  worth  wMk 
taintng  how  far  taumn  or  oarbdlc  add,  m 
in  the  inal  stage,  T^iders  snah  orgsniecli 
mirK>9aihle, 

Mounting  materials  and  the  oardhdotd 
have  often  to  be  t«»afted  for  impuritJes,  tiMs  pA 
of  whiijh  may  def«it  all  otir  previous  effisiti  ttt 
gecuring  the  permancojce  of  the  iilvex  print] 
ever  well  it  may  have  been  tone*l^  €x«, 
waihod. 

Frintinfj  in  0#i4oft  orPigmefiU. — For 
jujt  now  stated  it  has  become  imperati^ 
for  other  means  of  solar  printing,  wliic^, 
pensing  altogether  with  silkier  and  sul^^f; 
escape  the  possible  contingenciea  to  whidi 
prooeM  is  liable*  TTramxini  printmg  o^ilftl 
t^bance  of  p^rmanenoe.  bot  although    ^^^^ 


pflrfvotioinf  and  the  permanemoe  of   thedo  photo^ 
isuiuels  b  beyond  question. 

Mr»  Valentine  Blanchard  has  within  the  last  few 
idim  desoribed  a  process  of  enlargement  in  which 
alfelimeniscd  paper  is  t,^?mx»loy»^  with  promise  of 
gE«ttt  results.  Ml-,  Edwards  ha«  recently  5ha1^^l 
ioxaa  good  enlargemfnta,  and  Messrs.  Spencer ^ 
Ei^mr,  Bird,  and  Co,  use  the  autotype  proce&s 
forme  same  purpose,  whore  the  generaUy-admitted 
delicacy  of  the  carlion  print  h  taken  advantage  of 
both  in  securing  the  intt»rm*jdiate  negative,  or 
"  transparency,**  and  finish efi  print.  The  details 
of  this  process  will  be  again  alluded  to  under  the 
head  of  narbon  printinpr,  Th^  Woodbury  type 
impression  delivered  upon  glass  also  furnishes 
SKoeUant  transparencies ;  but  tione  of  tln^se  prj- 
«»iiM  givw  bett-er  results  than  the  simple  collodion 
when  properly  toned,  m  may  boswn  in  the  capital 
lanU^n  etidos  of  Mi-,  Frederick  York,  and  the 
exotiUent  enlarge*!  tmtiaparency  of  the  full  moon 
|%hich  our  worthy  Chairman  gave  me  in  1860  as 
■ftn  averas^  sam^Je  of  his  work. 

Siher^rmis. — The  charge  of  want  of  p^rman- 
esnoa  brought  against  the  ordinary  photographs 
printed  upon  paper  prepared  with  the  chlondt^ 
said  nitrate  of  silver  is  sustained  by  a    mass  of 


the  evidence  is  not  yet  sufficiently 
warrant  an  absolute  rtflianco  being  plaold 
mode  of  working.    The  neeeaaity  for  a] 
aohemical  prooess  involving-  ttie  use 
metal  appears,  however,  to  he  mainly 
by  the  fact  that  so  mucii  progress  hsa 
made  in  carbon -printing  that  improfi 
for  the  present  to  aiiae  out  of  the  mj 
details.     So  fur  as  I  am  aware  there  ii  na  ii 
on  record  of  a  faded  carbon  print,  imd 
a  reasonable  ground   for   believing  in  I 
manence  of  combluatii^ns  of  gelatine  and  i 
osidf^,  whifb  form,   as    it    were,  the  ca 
nie4)erials  around  the  partioles  of  carbon  { 
meQt)  oouipomng  the  graduated  shadtl  i 
picture.      The  chemiiitz^   of    carbon  paid 
perhaps  not  ^et  fully  made  out,  hut  il  ha^l 
much  attention  from  Mr,  J,  W.  Swan  mi 
who  have  helped  forward  its  proctical  i    _ 
We  aU  know  how  unalterable  is  a  abed  of  I 
ment,  and   yet  this   is  but  an  untaundd  I 
fLnxmal   gelatin  o»    It  dissolve  ilowl^  m  I 
water,  biit  resists  attack  from  the  ordnsi^l 
in  g  influences  of  the  atm  osphcre.    Properly 
or  indurated  with  oertam  metaJlio  tsultn.  tt  I 
insoluble  and  even  more  iBde^tniotihltN 
ink,   Fi'ftnkfnrt  black,  and  other  icmm  of  < 


a 

,eace,  and  the  fading  action  is  observed  to  be 
J  connected  with  the  use  of  hyposulphites  as ,  {including  black  lead,  used  in  eome  n 
fixing  Hgentji.  Much  can  bo  done  by  cjirefuliby  M*  Marion)  may  eertainly  be  *!■  p*  n^t'^' ' 
manipulation  and  by  paying  great  attention  to  |  for  pcrmauifnce,  and  ao  aUo  may  t  tironin: ' 
chemical  conditions,  in  the  way  of  overooniing,  or  which  for  years  pasft  has  been  employod  *■! 
reducinia:  to  a  minimum,  the  destructive  activn  of  mcut.  T!ie  only  qnCBtion  that  ariiea  ill  i 
^ulphur-comx>ouiids  upon  the  silver  which  fomin 
the  ba.iis  of  the  photograph;  foremoat  amongst 
tieedfnl  preoantions  may  be  m«™tioned  the  use  of 
ammoaia  or  carbonate  of  ammoni^L  to  mnintani 
^kaHne  conditioim  in  the  fixing  bath,  and  this 
followed  by  a  most  carefnl  washing  coinpl«.*ted 
with  at  least  one  immersion  in  hot  water.  Silver 
prints  sfubjected  to  this  treatment  are  to  a  great 
extent  protected  against  the  chance  of  fading, 
eepeciftlly  if  preserved  in  a  moderately  dry  atmos- 
phere or  in  closed  portf olios  ;  but  tht-re  is  yet 
another  caitfo  for  suspicion  whenever  albumen  has 
been  used  for  the  purpose  of  imparting  a  glossy 
flurfaoe  to  the  peper»  Whit-e  of  vgg  is  known 
to  contain  a  certain  proportion  of  sulphur 
ttaturally  combined  with  the  organic    element'^, 


is  that  we  might  pc-rhaps  **  make  nssunaiM^ 
sure  *'  by  resorting  to  an  after  tanniajz  1 
I  pointed  out  five  jeai^  ag<^-*    ^'  *    ' 
metallic  ingredients  do  their  wot 
finish  in  a  Imth  of  taaniu  or  other  t^-    ■ - 

Having  thus   reviewed  the  dhemie-^  >|™ 
we  must  descend  to  practical  '^^-t ,  <   amiI 
how   a   carbon  print   or   **ur. 
produceiL    This  I  am  enablcii  i 
hearers  with  all  the  ailvantagw  of 
ments,  inasmuch  as  an  admirablci 
that  h  known  upon  the  sii^ 
communicated  to  the  Fhotogi 
J,  R,  Sawyer,  in  a  pia|>er  entitled  ^'Plitit^i 
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Figmeats,  witk  reo«nt  impiovemants 
TiMrfer." 

^cnton  hsviag  ahawn  thai  paper  coated 
yotiMi'mn  hifthromate  is  affsdted  by  light,  and 
*  that  the  preeenee  of  gum  or  gelatine 
the  diange,  PoiteTin  conoeiirod  the 
idea  of  introdiMnig  a  pigment  which,  by 
;  locked  up  in  the  altered  gelatine  tissue, 
it  possible  to  obtain  a  carlK>n  print.  This 
VIS  secured  meMly  by  washing  with  water  to 
)  the  nnaffeoted  portions  of  the  chromated 
',  leaving  insoluble  those  parts,  in  grada- 
according  to  the  greater  or  less  marked 
of  the  fight.  William  Blair,  of  Perth,  im- 
i  this  process  by  directing  his  operations  to 
bick  of  the  sensitive  coating,  producing  supe- 
nnltt  as  regards  the  nndenBc  of  half-tonee, 
niiWMirily  obtaining  veverBed  pictures.  Mr. 
'  Swan,  of  Keweastle,  gteaily  improved  the 
1  hr  Btrodttoing  a  system  of  transfbr  in 
^IiiAa-nibbet  jMuite  was  employed  to  turn 
Pis  image,  so  that  it  could  be  developed  with 
llir  certunty  by  washing  in  warm  water,  and 
kinally  transferring  the  piotare  to  an  appro- 
%  monnt.  Mr.  J*.  B.  Johnson  proposed  the 
i  a  rigid  temporary  support,  such  as  a  plate 
IS  or  ffsMt  to  reoeive  the  pigmented  gelatine 
aad  hdd  it  during  the  prooeas  of  washing. 
M^Ting  ravened  negatives  Mr.  Jchaaotk  was 
M,o7  "sin^  transfw,"  to  mount  the  carbon 
ken  aabeet  of  alimied  gelatine  paper, 
ik  was  the  state  of  the  process  when  Mr.  J. 
bvyer  obeerved  iSiat  he  could  obtain  much 
Anlts  by  discarding  the  rigid  support  and 
5  to  paper  speciaflfy  prepared,  which,  per- 
of  extension  and  contraction  during  the 
ig  and  subsequent  drying  of  the  carbon 
or  antotype,  was  not  so  apt  to  break  the 
hsi.  Mr.  Sawyesr's  patent  '*  fleodble  support " 
Ipr  treated  first  with  dirome  sJum  and 
aad  allowed  to  dry;  such  a  coating  is  in- 
in  water,  as  Mr.  Swan  had  previously 
Upon  this  a  layer  of  ordinary  gelatine 
^  ^  per  cent.)  is  appHed,  and  then  this  is 
li  wtth  a  solution  made  in  a  digester,  as 

1  lb.  boticm,  or  bleached  lac. 

6  qwts  of  water. 

4oa.  borax. 

1  oz.  ioda  (tfystab. 

Wer  to  get  a  pcrfeotiy  smooth  surfboe,  the 
*j»  sobjeoted  to  rolling  presmire  between 
*|mi,  aad  eaeh  sheet  at  the  time  of  use  is 
« fmr  with  resin  and  turpentine,  mixed  with 
>^|«x.  It  is  not  difficult  to  imagine  that  a 
w  wmport,'*  built  up  in  this  manner,  would 
ft  toft  couch  or^  bed  for  the  reoeptien  of  a 
\  or  piffttent  print  about  to  be  developed, 
»w«my  believe  tiiat  superior  results  can, 
^^M^  be  obtakied  in  this  way.  The  final 
^toiiiafsrred  to  sheets  of  pA]^r  coated  with 
™^of  gelatine  and  preotprtated  sulphate 
^~,  mixed  with  a  little  chrome  aluaa. 
g^tnaporary  support  can  be  need  repeatedly 
gytohbad  over  with  the  repeUant  ooating  of 
J^Wiiin,  the  cost  is  no  bar  to  its  employ- 
R**  the  process  is  said  to  be  admirably 
rgy^  anatem*'  use.  If  these  bright  antici- 
■■■»  at  raalised,  we  may  shortly  hope  that 


Carbon  will  re|daoe  silver  lor  all  ordinary  pluposeiSt 
and  that  no  more  oomplaints  will  be  hevrd  of 
fading  photoffraphs.  Thomson's  *'Ohina"  (four 
trok.)  and  Mundy's  "New  Zealand"  may  be 
teferred  to  as  sucoessfol  examples  of  {notorial 
illustration  by  the  improved  autotype  prooese^ 

Photography  in  the  Printing  PreMS, — Of  lateyeors 
great  advances  have  been  made  in  this  intereotiBg 
development  of  photo-chemistry,  and  there  al?a 
now  several  distinct  principles  of  workings  which 
tnder  varying  circumstanoesare  citable  of  meeting 
the  object  in  view.  The  teproduotion  ci  maps^ 
plans,  line  engravings,  and  subjects  destitote  of 
half-tone,  presents  no  difficulty  whatever,  any  oii4 
of  the  photo-lithoffraphio  prooesses  lending  itseU 
to  this  purpose  and  invariably  producing  satisfao* 
tory  results*  Mr.  Butt^,  of  Woolwich  Arsenal* 
has  executed  a  large  series  of  plates  illtistlraltilig 
military  equipment.  Mr.  Griggs  has  done  eo«e 
admdrable  work  for  the  In<m-offioe,  including 
patterns  of  Cashm^n^  shawls,  &c.,  involving  the 
use  of  colours.  MaJOT-Qeneral  Sir  Henry.  James 
and  the  Topographical  Department  at  Southaaa^- 
ton,  working  by  a  modification  oalled  photo-an- 
cography,  are  reproducing  the  Ordnanoe  maps; 
and  the  Chatham  establishment  is  dod^  very 
similar  work  by  a  process  devised  by  Oapt.  Abn^, 
B.E.,  which  has  been  patented  under  the  name  of 
P^yrotype.*  The  Dallastype,  the  EerogAp^  of 
W.  J.  limton,  the  Blectro-Fhotography  of  Ohas. 
Hanoock,  probably  come  into  tins  division,  but  no 
details  of  these  processes  have  ever  been  published, 
although  the  r^aults  in  some  instances  have  been 
highly  sati^aotory. 

The  simplest  form  of  photo-lithography  is  that 
in  which  a  sheet  of  paper  prepared  with  gelatine  and 
chromate  is  exposed  to  light  under  a  negatr^d^  next 
uniformly  coated  with  a  thin  layer  of  Uthogfeapkio 
ink  su^Ued  from  the  ordinary  inking-r(^er,  then 
submitted  to  the  aotion  of  warm  gam-water  to 
loosen  the  attachment  of  the  unaltered  gelatine 
and  with  it  the  supmmposed  greasy  ink,  which, 
washed  away,  leaves  a  transfer  ready  to  be  laid 
down  upon  ike  lithographic  stone.  Qreat  care  is 
re<|uisite  to  prevent  abrasion  and  inrary  to  the 
design  in  the  process  of  developing  the  transfer ; 
but,  this  point  attended  to,  it  is  manifest  that  the 
ink  adheres  permanently  only  to  those  p<»tk»a 
which  have  been  hardened  and  raidered  insoluble 
by^the  aotion  of  light,  and  these  are  in  turn  tRttis- 
fer^d  to  give  the  design  upon  the  stone. 

AnoUier  class  of  prooesses  includes  those  tsa^ 
ploying  a  layer  of  chromated  gelatine,  which*  l)j 
the  action  of  light,  exhibits  a  different  rate  ca 
Wat«r-absorption  according  to  the  depth  or  extent 
of  the  indurating  action  induced  by  the  solar 
expositfe,  and  in  theae  we  hove  true  gradati<ms  <^ 
tooe^ 

The  "first  in  this  category  was  Paul  Pretaeh's 
photo-galvanograph^,  which,  aided  by  the  en- 
ooutagement  and  assistanoe  given  by  the  Chairman 
and  Dr.  Hugo  Muller,  certainly  paved  the  way  for 
greater  results.  Pretseh's  first  JBnglish  pat^t  is 
dated  Nov.  9th,  1854 ;  he  described  his  process 
here  in  AprU,  18d6,  and  specimen  prints  w4» 
afterwards  issued  with  Nos.  89  and  103  of  the 
Photographic  Journal.  Mr.  B.  H.  Courtne/s  pro- 
cess of  later  date  is  very  sJmaar.f    The  general 


•  "  loftruotiofis  In  Photogrephy,"  by  Cipt.  Abney,  ft.E.,  p.  lai. 
t  Journal  of  the  Photographic  Society,  Vol.  XV.,  p.  6. 
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principle  was  to  expose  to  light  a  film  of  chroioated 
gelatme  (under  the  negative)  for  just  such  a  period 
of  time  aa  would  suffice  to  bring  out  clearly  the 
effect  of  relief  when  afterward  aponged  with 
water,  A  cast  waa  taken  in  gutta-percha  or 
plaster  of  Paiis  of  the  whole  surface,  which  exhi* 
Bited  depressiona  eorrespondiug  to  the  intenaity  of 
Hght-action^  and  then  from  this  cast  an  electrotype 
was  made  which  could  he  printod  from  like  any 
ordinary  surface  block. 

Omit  ting  the  suocessiTe  steps  in  the  history  of 
photo- mechanical  printing,  we  come  now  to  the 
latest  examples  of  work  in  this  class  as  cihabited 
in  the  Albertype,  and  the  coUographie  process  of 
Meaars,  Spencer,  Sawyer,  Bird,  and  €o.  A  grand 
step  in  the  way  of  progress  was  presented  in  186U, 
by  Herr  Joseph  Albert,  of  Munich,  whose  inven- 
tion was  rewarded  a  year  later  by  the  Photographic 
Society's  Medal.  In  these  specunens  the  grada- 
tion in  tone  is  perfect,  and  we  Imow  that  an 
immense  number  of  impreasions  may  be  printed 
from  the  same  plate  without  appreciable  loss  of 
delicacy.  The  mode  of  proceeding  is  somewhat  as 
follows  :— A  thick  glaas  plate  is  leToUed  and  flooded 
with  a  liberal  supply  of  chroma  ted  gi'latine,  which 
when  set  is  exposed  to  light  under  a  negative,  the 
upper  surface  m  then  acted  upon  by  water  and  an 
astringent  to  give  at  once  a  printing  block.  By 
the  judicious  use  of  gum -resins  a  certain  quality  or 
texture  known  as  ♦*  stipple'*  is  imparted  to  the 
Burfaee,  and  the  ink  applied  with  a  roller  for  each 
impression.  The  "Utrecht  Psalter''  reproduced 
for  the  Paloographicftl  Society^  and  coins  in  the 
national  collections  (Kumismatical  Society)  maybe 
quoted  as  examples  of  recent  work  executed  by  the 
llnglish  firm  already  mentioned ;  whUst  a  kindred 
process  I  the  Heliotype,  has  served  to  illustrate  Mr* 
PlimsoU^s  work^  **  Our  Seamen ;  an  Appeal/' 

Waodhurffiy^y^, — Having  had  the  privilege  of 
bringing  the  hrst  specimens  of  this  process  to  the 
notice  of  the  scientific  world,  at  the  Dundee  meet- 
ing of  the  British  Association  ^  1867,  I  felt  great 
interest  in  inspecting  last  week  some  of  the  most 
recent  examples  of  the  Woodbury  process,  and  for 
a  certain  class  of  work  where  mpid  production  is 
iini)erative  the  results  leave  little  to  be  desired, 
Mr.  Downoy*fl  portraits  of  H,I.M.  the  Shah 
were  publics  lied  by  thousands  within  a  week  of  the 
negatives  being  taken,  and  the  regidar  appearance 
of  the  illustrations  in  the  **Fiearo  Progiamme  *' 
(weekly) ,  and  the  *  *  London  Sketch  B  ook ' '  (monthly  ), 
attest  to  the  practical  success  of  the  process.  The 
details  are  now  so  welKknown  that  a  brief  descrip- 
tion suffices,  Mr,  Woodbury  works  the  chromated 
gelatine  for  the  purpose  of  obtaining  a  hard 
inioluble  film  on  development,  which  he  terms 
the  *'  gelatine  relief,'*  With  this  a  plain  block  of 
type  metal  is  impressed  by  contact  under  enormom 
hydraulic  pressure,  which,  singular  to  relatq,  does 
not  crush  the  matrix.  The  mould  or  printing 
block  thus  produced  is  then  served  with  a  warm 
gelatinous  ink,  the  paper  laid  on  the  top^  and  the 
excess  of  pigment  squeezed  out,  which  leaves  the 
desired  impression,  requiring  only  to  be  fixed  in  an 
alum  bath^ 

The  gelatine  relief  gives  admirable  casts  in 
plaster  of  Paris^  which  forma  pleasing  mode  of 
reproducing  microscopic  objects,  and  these  also 
were  shown  at  Pundee»  but  as  yet  little  praoticfti 
use  seems  to  have  been  made  of  the  idea* 


In  concluiioni  I  must  ask  your  in  _ 
many  shortcomings  in  this  attempt  to  1 
largo  subject  witMuthe  scope  of  a  sin 
and  I  beg  to  refer  you  to  Mr.  Henry  L„- 
accoimt*   for  a  correct  estimate  of  the 
importance  of  these  processes  of  reproduc 
joint    efforts    of  chemistry  and  photog 
satisfy  one  of  the  wants  of  the  age. 

DISCUSSION. 

Mr,  llft&obard  said  the  method  vluch  Mr  J  , 
j  ust  montio  n  ed  pftfl  being  practtied  by  hiffise  If  J  wai  01 
bad  tdready  given  surprising  roai^U^  AO  ph^otof 
knew  that  in  tising  the  ordinary  ceHsdloa  or 
mtBthodEj  the  great  advantage  had  heen  Ube  [ 
multi plication,  bat  in  this  very  proeea  lh»  1 
that  vital  eometbiDg  cut  of  which  aU  tha  tmi 
was  gradually  worn  out|  and  thersibi« 
thousandth  copy  could  not  be  as  good  u  the  fl 
it  h^d  been  felt  that  while  the  dagiiffitTQoif|*| 
processes  produced  at  one  operation  a  ] 
they  were  defective  inasmuch  as  the  pow 
cation  was  abaen t.  Th  &  method  which  he  ^ 
Photugraphic  Society  on  Tuesday  evening  Ust,1 
t^dn  unmiiitakeabk  lulvanta^es ;  indeed,  it  wutt^ 
to  the  electrotype)  proceas  with  ret^ard  to  wood  b3 
wcKod  ongmnng  waa  made,  but  it  was  not  aged  « 
from,  an  dectrotjpo  or  coat  of  some  kind  hsuig 
and  if  the  nuiubei'  to  be  printed  was  large,  t>y  | 
to  the  Qrigiual  wood  block  as  many  olectrtitypw^ 
sary  could  ba  supplied,  Kow  th^  plan  employai 
was  to  use  the  negative  only  for  a  tianiparonoytj 
lavement  of  whatever  si^e  that  might  be  if 
being  taken,  and  from  this  transparcnQy  a  pn 
made  upon  paper  in  the  ordinary  way,  but  re^ 
became  in  met  a  negative  on  papery  but  by 
negative  it  could  be  made  perfectly  trani, 
useful  for  printing  purposes.  If  a  large  diti 
it  was  only  neoeseary  to  make  say  100  printi! 
transparency,  each  of  which  became  a  n^tti 
&om  each  one  a  hundred  copies  in  turn  tiiigbl  t 
and  BO  a  thousand  oopies  be  produced  iatYi 
apace  of  time;  whilst  at  the  same  timts  tha  < 
negative  from  which  the  tronaparenc^  was  mads  i^ 
mtact.  Ho  was  cunvinced  that  if,  m  ths  aM^ 
photography,  aomo  method  of  working  similtfW  I 
Wn  adopted,  there  would  have  been  a  d<?(iree  df  f 
quite  beyond  any  one's  anticipation.  IflMr,  ^ 
asked  him  he  iould  have  been  very  td««d  Ift] 
brought  some  examples  of  this  methoa  for* 
Many  years  ago,  when  the  colotype  process  wis 
to  perfection /he  had  been  much  charmed  by  to 
quality  which  photographs  obtained  in  Ihit  «l 
seascid  ;  for  though  the  collodion  process  giTS  tl 
which  was  never  obtained  on  papar  fbr  i      "^ 


a  quality  there  which  nothing  in  colledion  cosal 
or  excel »  On  showing  some  of  the  reatilta  h«  ] 
tained  by  Uns  new  process  to  artist  fri^ndf,  t 
told  him  that  there  was  something  in  these  pictai^  I 
they  could  not  exactly  deicnbe,  but  which  giff* 
torial  quality  they  did  not  find  in  the  otdinary  c" 
process,  and  he  thought  from  what  had  been  ill 
tained,  that  it  would  lead  to  reiults  lor  I 
thing  he  had  yet  acc^>mplished. 

Mr,  Sawyer  then  proceeded  to  i&>w  tbs  [ 
which   Mr,   SpiEer  had  referred.      Haldin| 
picees  or  material  in  hia  hand^  he  fifd  tie*  ' 
priuted  tissue  as  described  by  Mr,  8pillfl^  ^ 


'  Tlw  Art  of  Poptilar  niaitratl8o,-^(»ni*l^««*^*«*^<^^ 
March  mh. 
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flint  prep&rod  with  a  pigment,  bqcH  aa  Xndtaa 

1^6  vmflfwaa  the  tonnpomry^  support.      One 

jf tkd  t»Dfl  liad  hemx  in  contnct  witli  the  ne^tiye;, 

I  h^m  acted  npcm  by  light.     Now,  it  was  found 

hmgh  ^^  light  htA  ftct^  uiieqQBJl7  upon  the 

Mhf  r«iscm  of  the  gradAtiolis  of  the  nogatiTe,  yet 

^e  of  thiH  surf acfl  was  ioa&luble*    I  f  that  were  not 

it  would  appear  &  simple  matter,  having  ex- 

i  it  to  light  ondoT  a  neg&tiTei,  to  slip  it  iuio  hot 

trff  tod  d^elop  the  pietore  at  once.    That  could  not 

jbiMi  howersT,    t^oarnae    there    wa»    a    film    of 

"aHUty   over  the   whole    aarrHoe,     and     if    this 

Ciato  hot  water  it  would  Bimply  d<^tach 
the  pApeTf  the  whole  thing  would  float 
la  a  bhiek  nuLSS,  and  there  would  he 
I  «f  it.  In  otdejf  to  get  at  the  picture  at  uB  it  was 
1^  Is  wmm^^  it  horn  its  aupport  and  get  at  the 
ilportiaa  from  the  hack.  To  do  this  it  waa  mounted 
D^mry  anpport,  which  had  an  adheairu  character 
jiat,  and  contracted  when  dry,  Tho  two  aurfacea 
iWfS^  put  together  under  water^  all  the  air  being 
'rexduded,  when  they  would  adhere  »q  long  ajs 
nied  moist*  Theae  two  piecea  being  th^^n  put 
Dnd«r  w&ter  and  preaaed  into  contact,  they 
B  attached  to  each  other,  they  were  then  put  into 
fmkr,  the  hot  water  attacked  the  soIablQ  film,  and 
1  thi^  pAper  to  be  atripped  off.  The  picturea  were 
jed  ata  temtwrature  rarying  from  100"  to  120*.  F. 
r|ron«  eonatsladof  the  following  etepa:— 1.  The 
in  «M  expoaed  to  light  nnder  the  negative,  %  It 
I  pot  into  contact  with  the  temporary  aupport,  3,  It 
taew  slipped  into  hot  water,  which  aoftened  the 
ile  gelatine  at  tho  back,  M  wiui  indicated  by  ita 
f  out  round  the  edgea  of  the  pafier.  And  4.  The 
!  w  which  the  pigtnent  was  originally  pkced  waa 
"1  off.  The  pictii»  wni  now  buried  in  a  mtLsa  ol 
\  the  greater  part  of  which  bad  to  be  washed 
I  iNat,  aficEr  waehing  it  for  n  few  seconds  in  warm 
^1  began  to  appeari  and  very  shortly  it  waa  to  be 
ipleta. 

;  whilat  thk  psrocesa  waa  proceeding,  said 

t  inlidpat#  tiie  itage  at  which  Mr.  Sawyer  would 

r^wtmg  aeuboa  print  tbua  produced.    The 

"f  rapport  having  been  ste-ipped  off,  it  could  be 

K^ter  being  rubbed  orer  with  wax  and 


liSirlor  iaid  he  might  make  one  remark  of  a  hia* 
llmid  with  regi^rd  to  the  production  of  the  Pail 
>9tff#,  which  b»d  been  ah  own,  by  Mr  Hpiller,  and 
►  Ijjla  photo-hthograpb.  The  fiict  waa  it  was  a 
nWe  pmeesa,  the  detaila  of  which  had  not  been 
,  but  he  knew  aoMcient  of  it  to  know  it  w^a  of 

t  lirUey  sngfteated  that  the  prooeae  of  nature- 

I  whioh  had  been  ahown  some  yeara  ago,  had 

t  to  Mr<  Woodbury  the  takiog  an  impraiaion  of 

'i«  film  on  type  metal.    It  would  be  recollected 

I  igo  Hr.  Bradbury  deacribed  at  the  Boyil  In- 

H&  «  method  of  takinsr  impreaaiona  in  metal  of 

I  eb|«clB  by  mejina  of  hydraulic  preaanret  and  in 

Bnu  of  the  iiutitntion  eo^e  very  beautiful  ipecl- 

L*^ve  shown.     Feru  leavee,  seaweed^  and  small 

^  fff  that    kind  were  placed  on  a  aheet  of  type 

,  tod  thim,  by  hydimuJic  presaure,  wore  ao  preased 

»lhi»  flietaJ  thrtt  an  intaglio  waa  produced,  from  which 

^Mkai  might  he  taken  in  printixig  ink  so  beatitt- 

me  that  it  waaalmoat  impossible  to  detect  the  dif- 

^  between  a  piece  of  mounted  seaweed  and  the 

'^  1 CTO  paper,  if  properly  coloured, 

.  looking  at  the  matter  m  a  chemist,  said 
I  One  point  very  aatia&otory  to  obaen*o,  namely, 
liaenoo  of  the  piiiit.    There  waa  no  doubt,  aa 
1  ttid,  that  photographic  pictures  did  fade,  aad 
iMereitkif  to  obiorTe  that  the  phoac  through 
1 4l  trt  wai  now  going  wat  the  nae  of  auch  a  per- 


manent material  as  carbon,  than  which  hardly  anything 
of  a  more  permanent  nature  conid  be  deaired*  The 
ohangei  which  the  gelatine  underwent  in  thia  process 
were  aJeo  very  infeereating  to  notice,  and^  he  wiahed  Mr^. 
Hpiller  could  have  given  more  information  ^  with  regnrd'; 
to  tho  changes  brought  about  in  tho  gelatine  by  com- 
bining  c!iromic  acia  with  it,  and  the  reduction  of  the 
chtomfttea.  One  could  not  help  feeling  the  truth  of 
what  had  been  aaid  about  albumen,  which  waa  a  moat 
objectionable  material  chemicaUy.  being  couitantly 
chang^gf  ao  much  ao  that  chemiata  hod  not  been  able  1^ 
decide  what  ita  actual  composition  was.  Whether  it 
contained  phoaphorua  or  not  wtia  atill  a  disputeil  point,, 
and  certainly  tho  sulphur,  which  waa  alwaya  preaenii 
whether  combined  or  not,  waa  held  there  in  a  very  feeble 
cooditionj  and  a*  nlbumon  waa  just  the  aort  of  aubetance 
which  would  undergo  d^oompoiition,  the  eulphor  would 
be  liberated  and  act  very  deleteriously, 

Mr,  Sawyer  now  exhibited  the  Eniahed  proceM,  and 
explained  that  the  picture  thus  developed  wai  still  on 
the  temporary  aupport,and,  consequently,  was  reversed, 
the  right>hand  side  of  the  object  appearing  as  Iha  left. 
In  otdcr  to  again  reverse  it,  it  was  ncoesaaiy  to  UM — 
a  papor    prepared  with   gelatine,   chrome  alum^  wodM, 
sulphate  of  baryta,    AU  that  it  wa"?  necessary  to  do  WM^ 
to  put  the  picture  once  more  in  water,  to  float  upon  ii 
the  paper  which  was  to  fonu  ita  final  support,  lift  thear 
out«f  the  water,  and  hang  them  up  to  dry,  when  the 
proceas  waa  complete.    The    temporary  support  waa 
then  removed,  leaving  the  finiahed  picture  in  a  proper 
poaition. 

The  Chairman  said  the  interettinf  rnum^  which  Ikir, 
Spiller  had  given  of  the  pmgren  of  photo^phy  wae 
extremely  uaeful,  for  in  all  adencei  and  acientifio  &rta 
which  made  so  rapid  a  progress  aa  had  been  the  case 
with  photography,  it  waa  necessary  from  time  to  time  to 
look  t^k  and  see  what  had  been  accompliahed^  and  then  to 
think  over  what  it  might  be  possible  to  attain  hereafter. 
It  was  only  about  thirty- six  yeora  iiuce  the  public  were 
astonished  by  the  daguerreotype  process-  Soon  after  Mr. 
Fox  Talbot,  to  whom  photography  owed  ao  much,  brought 
out  the  calotype  pro<J©Bs,  and  since  then  the  rcaulta 
which  had  been  brought  forward,  one  after  the  other, 
with  auch  quick  aucoeaaion.  and  with  auch  a  vaat  develop* 
meut  of  the  perfection  of  photographic  repreeontation, 
were  simply  overwhelming.  They  were,  therefore,  very 
fortunate  in  having  &  g^tleman  nosseflsing  the  high 
scientiflc  and  chemical  attainments  ot  Mr.  Spiller  bo  come 
forward  and  give  a  recapitulation  of  the  history  of  the 
art.  On  looking  back,  it  appeared  evident  that  one  great 
step  effected  waa  to  render  the  piotnrei  more  and  more 
permanent.  At  an  early  stage  a  oertam  degree  of  per- 
manence waa  attained,  and  then  attention  waa  paid  to  in 
creaaing  thesensitiveneaa  of  the  medinmjthe  great  impetus 
in  th^t  direction  undoubtedly  being  the  diacovorjr  of  Mr, 
Archer,  who  appropriated  gun-cotton  to  a  use  for  which  it 
was  not  originally  intended  by  ita  diacoTerer.  Thera 
are  no  proceaaes  now  extant  ao  aenaitive  aa  those  in 
which  collodion  ia  used,  nor  any  which  give  auch 
minntely  fine  reaults,  except  the  dagQerreotypo-  But 
the  ooliodion  procesa  has  many  advantages  over  the 
kttorr^  in  the  first  place  Wing  much  more  easily  practiaed, 
whilst  it  atso  tidmita  of  the  copies  being  much  more 
i^adily  multiplied.  One  important  matter  for  future 
investigatora  to  attend  to  will  be  to  render  photographio 
media,  eenaitivo  to  a  greater  number  of  raya  of  the 
spectrum*  Attempt*  bad  been  made  in  thia  direction ^ 
with  some  cooMderable  success,  by  Colonel  Stewart 
Wortl^  and  by  Mr.  Vogel,  of  Berlin,  but  no  sensitive 
film  hoi  yet  been  produced  which  ia  ao  readily  affected 
by  all  the  raya  aa  tho  retina  of  the  eye*  Some  very 
beautiful  experiments  have  recently  been  made  by  Mr. 
Dewar,  now  Jockaonian  Profeaaor  at  Cambridge,  to  show 
that  the  retina  ia  more  aenaitive  to  the  moat  luminous  rays 
Uian  to  the  aotinio  rtva.  He  proved  this  by  a  most  beau- 
tiful experiment  at  the  Eoyal  Inatitution,  where  the  eye 
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of  a  frog  prodneed  »gre»t  de^tioa  ol  th*  galvAiiometor 
when  exposed  simply  to  the  li^ht  of  a  common  taper. 
Only  a  few  days  ago  he  was  infonned  by  Professor 
Stokes  that  before  long  lenses  could  be  made  completely 
achromatised.  It  mas  well  Imown-  that  crown  sod 
flint  £^ass  achromatised  Ua  any  tw<^  distant  points 
of  tiie  spectnim,  but  by  making  nae  of  titanium  glass, 
lenses  could  bo  perfectly  aehromatiaed,  so  that  photo- 
graphers would  ha¥6  all  the  says  of  light  brought  to 
a  common  focus  on  the  medium,  and  it  should  be  their 
study  to  make  tiie  medium  sensitive  to  all  these  rays.  He 
had  already  said  progrew  was  fiist  evinced  in  rendering 
photographs  more  permanent,  but  notwithstanding  tha^ 
sUver  prints  were  still  v&ry  liable  indeed  to  fade^  and  he 
did  not  know  of  any  instance  where  he  had  not  been  able 
to  perceive  a  gradual  decline  of  that  kind  of  photograph. 
Henoe  these  very  beautiful  processes  which  had  been 
described  that  evening  must  be  of  the  highest  value. 
Photog^phic  prints  were  produced  by  printing  ink, 
and  were  as  permanent  as  ordinary  printed  matter,  and 
this  very  beautiftd  prooess,  called  heHotype,  which  Mr. 
Sawyer  had  described,  also  possessed  to  his  mind  all 
the  attributes  of  a  permanent  process,  as  permanent 
in  fiEict  as  paper,  parchment,  or  any  medium  on  which 
the  photographic  picture  could  be  conveniently  placed. 
The  rem&tkably  rapid  progress  of  photography  had 
been  brought  about  by  tfie  experiments  of  a  great 
number  of  individuals,  some  possesBing  great  chemical 
knowledge,  and  others  wi^ut  that  advantage.  The 
emulsion  process,  which  Mr.  Spiller  had  called  at- 
tentioa  to,  §bowed  the  advmtage  of  these  experiments 
eing  tried  both  with  chemical  knowledge  and  with- 
out it,  because,  undoubtedly,  chemists  and  scientific 
people  could  not  know  by  anticipation  the  effect  of 
smaU  changes  in  the  processes,  and  would  reooil  from 
making  the  apparently  most  unchemioal  mixtures,  which, 
however,  had  produced  good  results.  Photographic  pro- 
cesses also  had  different  objects.  For  exampto,  some- 
times it  was  necessary  to  have  the  most  sensitive  process, 
whilst  at  other  times  the  convenience  of  the  operator, 
and  the  powers  of  carrying  about  the  plates  on  which 
to  receive  the  imager  was  of  importance.  For  this  pur- 
pose the  dry-plato  process  presented  peculiar  advantages 
under  some  drcumstanoea,  and  it  had  been  recently 
employed  successfully  in  astronomical  observaticms-^for 
example,  in  the  transit  of  Venus,  For  his  own  part, 
he  snould  prefer  the  wet  process  for  astronomical 
photographer;  but  the  photographers  ^o  wait  out 
to  the  various  stations  had  oune  wisely  in  em- 
ployinj;  both  the  wet  and  dry  methods.  Lastly, 
he  might  call  attention  to  the  tact^  that  besides 
pictorial  delineation,  photogr^hy  was  now  being  em- 
ployed most  successfully  in  the  high^  bran^es  of 
physical  investigation)  in  astronomical  r^oordsy  meteoro- 
logical and  mtumetic  registers,  investigations  of  the 
properties  of  liglit,and  in  a  nuinber  of  oSier  ways;  and 
those  who  lived  for  another  25  years  would,  he  believed, 
hardly  recognise  in  the  science  and  in  the  results  of  the 
application  of  the  science  of  photography  the  same  pro- 
cesses, which,  even  in  the  present  day,  advanced  so  much. 
In  oondufflon^  he  begged  to  im>pose  a  cordial  veto  of 
thanks  to  Mr.  Spiller  for  his  valuable  paper. 

Mr.  Syilltf,  in  acknowledging  the  voto  of  thanks, 
dasured  to  say  a  word  with  regard  to  the  suggestion  of  Dr. 
BusseH,  whose  great  ohemicalknowledge  rendered  any  ob- 
servalMDaiiomadeofimportanee*  He  suggested  that  they 
should  payattention  to  the  chemical  proMem,  ondtodeter- 
minewhi^  was  the  compound  produced  by  the  action  of 
chromic  add  upon  gelatine  under  the  influence  of  light 
This  was  a  question  which  certainly  had  engaged  some 
attention,  but  it  would  require  a  long  tevMtigation  to 
settle  it  They  would  require  to  kh9W  what  was  the 
body  formed  by  the  nascent  oxygen  ghren  off  by  the 
chromie  aoid,  whether  it  combined  with  the  gelatme  to 
produce  an  organic  body,  or  whethor  it  escaped  as 
^3£2i^^  ^^^g'^y  ^^  chromatM  employed  were 
wduoed^fooin  duomie  .oid  to  dooififo  <»dd6.     One 


word  more  with  regard  to  the  ^)eciffleiis  shown  tliat 
evening,  Mr.  Sawyer  had  at  his  invitatiou  fahibitftd  t 
process  of  great  interest ;  but  he  had  reminded  Jbea  tkt 
there  were  two  modes  of  producing  carbon  priati,  obs 
being  a  photo-mechanical  process,  such  as  he  saw  being 
emploved  at  the  works  at  Ealing  on  the  pievioasdaf, 
the  ink  being  implied  by  means  ox  a-lithograohio  mUer, 
and  the  other  in  whidi  the  picdtnre  was  prodncDd  ktm 
the  tissue  in  the  mode  Mr.  Sawyer  had  just  exhibited. 

Mr.  WUls  then  proposed  a  v«to  of  thaidv  ts  Ibe 
Chalraian,  and  directed  attenttontothe  number  of  Teiy 
fine  photographio  specimens  upon  the  walls. 


[The  paper  was  iUustnted  by  a  varied  coUectioa  of 
photographic  specimens,  and  Mr.  J.  R.  Sawver  gavQ  a 
pactical  demonstration  of  his  improved  mode  of  work- 
ing the  autotype  process.] 
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"Wednesday,  April  2l8t,  1873 ;  A.  J.  Muhdklu, 
M.P.,  in  the  ohair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Garr,  Mark  William,  C.E.,  4,  Wobum-pkoe^  W.C. 

Cr«swick,  H.  C,  23,  Gibson-square,  N. 

Cronk,  Edwin   Evans,  23,   Oockapur-street,  Chiring- 

cross,  B.W. 
Ernst,  Dr.  Adolnhi,  Untvavsity,  Caraoaa,  Yenesiieb. 
Hamonet,  Alfred,  d,  Langham-streei,  "W. 
Humbert,  Oharles  Franeis,Ijittle  Nasoot,  Watford,  H«ti. 
Hunter,  James,  73,  Belsiz»-park-gardens,  Haaipiteid. 

N.W. 
Kynaston,  William,  5,  Eussell-squaie,  W.C. 
Onchtorlony,  James,  84,  Belsize-park-gardens^  K.W. 
Overall,  John,  ShacklewdU-lane,  Dalston,  E. 
Perceval,  Spencer  Arthur,  11,  St  Oeorge's-read,  Bode- 

ston-square,  S.W. 
Raymond,  William  T.,  121,  Pall-mall,  S.W. 
Richards,  Edward  Harrinson,  8,  Ads^-street»  Ad<^ 

W.C. 
Row,  Skinner,  74,  Bedford-gardens,  Kensington^  W. 
Rowe,  Robert,  40,  Alfred-place  Wcflt,  South  Kensiiiym. 

S.W. 
Sanderson,  Arthur,  84,  Earl's-oourt-road,  S.  W.,  and  52, 

Bemers-street)  W. 
Samtley,  Charles,  6,  Upper^Hamilton-terraee,  N.W. 
Townshend,  Charles  Thornton,  India  Museum,  Soofii 

Kensington,  S.W. 

The  following  candidates  were  balloted  for  iod 
duly  elected  members  of  the  Society : — 

Bergel,  Samuel,  68,  Kensinfton-gardens-sqnare,  W. 
Boor,  Ghdorge   C,  Leonard-house,  Green-lanei,  Stoke 

'  Newington,  Iff.,  and  1,  ArtiUery-lane,  E.C. 
Hainsworth,  James,  10,  Upper  Phillimore-gardeoi,  W. 
Wood,  Ebenezer,  11,  Rood-lEme,  E.C. 

The  paper  read  was : — 

THE  INDIA  MUSBUM  QUESTION. 
By  J.  Porbes  Watson,  X.A.,  KJ>^  U.D^  As., 

Reporter  on  the  Prodaots  of  ImliA,  aad  Dlreotor 
of  tlM  India  Mnwam. 

Seven  years  ago  I  had  the  honour  of  explaining 
in  this  room  the  details  of  a  scheme  f  oy  extending 
the  usefidness  of  the  India  Mosetnn  byli^axu  oi 
the  preparation  of  seto  of  trade  collections  f or3|>^ 
bution  in  this  country  and  in  India;  and  at^ 
samatimeltookoooftgiontogaggcrttbatKnglM^ 
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%im  in  •&  ik^  advmtagn  nfottinff 
km  At  CTii»<aw»  of  ik$  India  Ifvaram,  ahonla 
KksviMihaniBlSieooit  of  pioHdiiig  a  mAablo 
biding  far  it ;  «Dd  I  att  hiM  ttds  erateg  to  ki- 
dfioito  tfce  ptoggjoi  Wiiiflb  -the  qnastioii  hat  linM 
msdftin  pmio  ^sttmatioii,  /ind  to  lay  before  jaa 
the  adnalfltate  of  Hie  matter. 

In  diaoniwmg  the  preaeat  position  and  tbe  pot- 
Ma  fitoe  of  the  India  Musenm,  it  is  impoeaible 
toeoaiidfir  it  apart  from  the  other  fipreat  mnaeuma 
of  '^k  eoonti^,  or  apart  from  me  prenoling 
opuuADs  with  reffard  to  the  proper  fimotiona  of 
nnuaama  generally.  This  Society,  which  haa  ever 
baan  the  ohampioa  of  the  application  of  soienoe 
ad  ait  to  pracSical  industry,  and  of  the  iotrodnc-r 
tien  of  aoientifio  and  artistio  teaching  into  ednoa- 
tna,  ia  the  last  body  which  peqnires  to  be  oon- 
viaoed  of  the  ^reat  aecrioea  which  mnaenma 
oan  'Tender  to  tins  cause.  But  it  ia  impossible 
to  deny  that  the  public  at  large  has  no 
ideqaate  coneeption  of  the  practical  impoiiance 
of  ma  objects  whioh  the  ezistmg  maaeums  poromote, 
«ad  fada  no  Tory  warm  interest  in  the  woilr,  look- 
ing iroon  it  Tery  much  aa  it  would  Idok  on  the 
«9qw<ntion  ictr  the  obsenrataon  of  the  transit  of 
YmuBf  with  wander  how  such  large  sums  of 
public  money  come  to  be  spent  for  objects  of  such 
appaaeatly  teaaote  asefulneas.  Thus  the  jpublio, 
iitifeough  it  sMoepta  wiiatevtf  ia  done  for  it  with 
a  IehmI  of  heratating  gratitude,  is  reluotant  to 
oo-opemte  heartily  in  any  efforta  for  the  further 
estmaion  of  muaeaana.  At  any  rate  the 
anal!  adrantage  taken  of  the  facilities  afforded 
andar  the  Free  libraries  and  Museums  Act, 
ii  a  |>roof  that  there  is  as  yet  no  popular 
mNouiion  of  the  services  which  ettiier  of 
itm  institntions  is  capable  of  rendering. 
There  ia  this  to  be  said,  however,  that  the  whole 
nt  of  using  museums  for  the  accomplishment  of 
pnutioal  purposes  has  hardly  as  yet  advanced 
beyond  the  tentative  or  expeiimental  stage.  The 
pnotioal  tendency  noticeable  in  all  the  museums 
eitabiished  or  advocated  during  the  past  26  years 
is  doe  mainlv  to  the  influence  of  exhibitions, 
eq)eoiallyofthatof  1861.  Up  to  that  time  museums 
were  inrtitutioiis  almost  excluaiTely  devoted  to 
Mieniific  purposes,  and  it  is  only  since  then  that 
the  idea  has  gained  ground  of  using  them  as  instm- 
aaeits  lor  £ectly  influencing  practical  life,  by 
diMeminating  through  tiieir  means  information  on 
carrent  eoonoDiio  or  domestic  questions.  I  need 
only  meaticm  a  lew  of  tiie  directions  struck  out  by 
^  pioneers  of  the  new  movement.  There  are 
nmaemnsof  i^xplied  seieaice,  or  technical  museums, 
•aak  aa  the  one  in  Edinburgh,  planned  by  the  late 
Profeaeor  G^rge  Wilaon.  There  are  mueeums  of 
^tplied  art,  lifs  the  Bouth  Kensington  Museum, 
with  which  the  name  of  fihr  Henry  Oole  will  ever 
Kmain  aaaodated.  There  is  another  direction  which 
ia  the  end  promises  to  be  as  fruitful  as  any.  It  is 
tbat  traced  out  by  the  efforts  of  Mr.  Twining,  for 
tbe  catabiishmentof  museums  illustrating  social  and 
daaastio  economy.  The  designation  of  a  pioneer 
may  Hkewiae  be  justly  given  to  Dr.  Lyon  Playlair, 
towhoae  consistent  and  eloquent  advocacy  the  cause 
of  laawiinnii  ia  lai^y  indebted.  Of  all  these 
onMeums,  however,  only  tiiose  referring  to  iqypiied 
^  have  as  yet  acquired  any  wide  sphere  of 
or  have  already  beconw  facts  of 
amportanoe,    thoiigi    even    tbair    in- 


flnaoM  is  still  anaUa  of  jsieai  aTtoiaion.  I 
may  also  be  adlowm  to  mention  that  tha  apeaial 
ojctnunstaaoes  of  ike  India  Museum  are  partiai- 
larly  favounMe  to  the  derelonmeu^  itt  asoyier 
dhpeotUm  of  the  pgactieal  naelulne«  at  wamamB, 
via.,  toiwards  th^  applaoation  to  the  fnrthesanee 
of  commerce,  thoi^  as  yat^iot  much  man  than 
a  few  prelimLaary  attempts  eould  be  made  4o  f^ve 
praotksal  offset  to  the  idea,  in  general,  ii  aaay  h& 
concluded  tfmt,  withtiie  partial  exoeptkaa^ftiieMt- 
mnseums,  tiie  principal  result  of  toe  past  4wpnty- 
flve  years  has  been  rather  one  of  promise  than  of 
perfonaanoe,  consisting  rather  in  the  Boqoisi^n 
of  a  good  dieal  el  experience  with  segard  to  ike 
proper  organisation  and  efflcaant  management  of 
museums,  than  in  the  accomplishmmit  of  any 
practical  results  on  a  large  scale. 

Therehas,  however,  been  no  time  moie  Hkciy  than 
the  present  to  bring  museums  largdy  into  request. 
Tk%Te  is  a  wide-spieadfeelingthat  ourmanufactnres 
and  our  commerce  will  have  in  future  0  depend 
moreonedentiflc  knowledgethantheyhaive  hitherto 
done.  The  action  taken  by  1^  Sode^^in  the  matter 
ol  tedmicalediKsation,  and  the  labours  of  theitofal 
Oommission  on  Scientific  Ednoation  are  a  sofieient 
proof  of  the  growing  desire  #or  technical  know- 
ledge. With  regard  to  the  defects  of  the  present 
commercial  trainmg,  the  note  of  alarm  was  sounded 
a  short  time  ago  by  Sir  Bartle  Freae,  who  wim 
surprised  to  find  that  ike  trade  of  Bastsm  A^ica 
was  chiefly  in  the  hands  of  Qerman  houses,  and 
he  attributed  their  euocess,  tha«  and  edsemhere,  to 
a  superior  commercial  treinlng.  Baetemiiirica'is 
by  no  meansanisolated  instance.  If  BirBavtle  Frere 
had  visited  Polynesia  or  Southern  America,  he 
wouldhavefoimdGerman  housesequaUyprominMit 
there.  Toshow  that  their  education  in  reality  pre- 
pares them  for  commercial  enterpiiBes  of  a  duuracter 
so  unusual  in  the  case  of  countries  without  ocAoniee, 
I  may  mention  as  an  instance  of  the  tiiorough- 
ness^of  Gennan  commercial  teaching,  that  a  distin- 
guished writer  on  commercial  and  technical  subjects 
lately  sent  me  an  account  of  the  trade  routes 
botween  India  and  Central  Asia,  taken  from  the 
usual  course  of  instruction  at  one  of  the  German 
commercial  schools,  and  showing  that  even  with 
regard  to  such  a  remote  subject  the  knowledge 
possessed  by  an  average  German  deik  is  likely  to^ 
be  more  correct  and  ample  than  that  to  be  fcnnd 
in  the  offices  of  mo#t  of  our  East  India  houses. 
And  the  resuk  of  tins  attention  given  to  geogra- 
phical and  natural  science  is  not  only  tiiat 
Germany  now  shares  with  us  the  honours  of 
African  explorations  and  Arctic  expeditions^- 
whic^  some  people  might  perhfl^s  not  grudce— but 
also  begins  to  take  year  l^  year  a  larger  share  of 
the  profits  and  influence  to  be  derived  from  our 
position  as  carriers  and  agents  for  tfaeccmimerce  of 
the  world. 

Kow,  as  regards  the  problem  both  of  technical 
and  commercial  information,  I  feel  convinced  that 
mere  scientific  teaching  will  produce  but  sli^t  re- 
sults, and  that  the  ti-ue  solutum  lies  mainly  m  ikie 
establishment  of  efficient  technical  and  trade 
museums.  Such  a  course  is  a^e  in  accordance  with 
the  whole  current  of  modem  thought  and  praotiee 
throughout  t^eentire  field  of  thdrrelationswith ex- 
ternal nature,  as  also  in  accordance  with  tiie  most 
marked  mental  characteristics  of  the  l^gtish  race. 
The  characteristic  of  modem  methods,  alike  per- 


ceptible  mihe  case  of  roftearch  anddisoo  very  aa  in  tlie 
mode  of  imparting  information,  is  to  mcrease  tlie 
direct  contact  witii  nature^  and  to  develop©  the 
power  of  parsonal  obaorvation  and  tlie  att  of 
drawmg  correct  mforencesfroia  the  observed  facts, 
— to  acquire,  in  short,  the  power  of  using  facta 
instead  of  cultivating  a  mtre  aptitude  for  receiving 
the  imprefisions  and  ideas  of  others*  It  is  to  the 
in£iienoe  of  those  tend(mcies  that  must  be  attributed 
the  more  and  more  extended  use  of  * '  object  lessons'' 
in  primary  education,  and  of  laboratories  and 
muaeums  in  the  higher  education.  And  one  of 
the  great  advantages  of  this  method  is  that  it  is 
I  ap^cable  not  omy  in  education — t.e* ,  in  the 
traming  and  instruction  of  those  ppeparing 
for  practical  life — hut  that  it  is  likewise 
the  most  efficient  method  for  communi- 
cating information  to  those  who  have  already 
entered  upon  practical  life,  that  ia,  to  the 
I  Active  classes  of  the  community.  This  is  more 
r^^ecially  true  of  this  coimtry*  The  practical 
classes  of  England  depend  for  their  knowledge 
aUuost  exclusively  upon  experience  and  observa- 
taon,  Book  learning  is  little  used,  and  even  less 
Taluedt  and  they  certaiiily  have  no  aptitude  for 
aesimilating  abstract  and  theoretical  ideas.  Thus 
the  influence  of  what  may  be  called  technical 
literature  ia  exceedingly  limited  even  in  thia  age  of 
print,  I  was  sui'prised  on  the  occasion  of  my  recent 
experiments  in  Manchesterj  to  find  that  1  could 
not  j)rocure  a  single  scientific  account  of  cotton 
Bpinningj  and  curiously  enough  one  of  the  fullest 
books  on  the  subject  aeemSi  to  be  merely  an 
English  version  of  some  lessons  on  cottou  spinning 
in  use  at  a  German  technical  school,  A  collection 
of  actual  specimens  or  models  seems  Uy  afford  the 
best  handle,  so  to  speak,  for  the  minda  of  the 
classt*s  in  question,  for  of  all  modes  of  imparting 
instruction  a  visit  to  a  museum  is  most  akin  to 
direct  personal  experience  and  observation, 

I  have  given  this  proiuinence  to  the  problem 
of  commercial  iit formation,  because  a  short  descrip- 
tion of  the  action  which  the  India  Muieum  can 
take  in  this  respect  i^vea  a  good  opportunity  of 
pointing  out  some  of  the  special  features  of  that 
museum,  whilst  also  affording  an  example  of 
the  practical  application  of  principles  which,  in 
my  opinion,  Kbould  guide  its  action  in  other 
fields  and  be  applied  to  all  the  chief  or  oentr^ 
saEieuxni  throughout  the  country* 

On  the  occasion  of  my  former  paper  on  Trade 
Miwemns,  and  on  several  occasions  since,  I  have 
so  fully  explained  the  principles  of  arrangement 
with  regard  to  them,  and  the  mechanical  de- 
tails connected  with  their  execution,  that  a  very 
brief  description  will  now  suffice, 

A  trade  museum  containing  ample  referencse  to 
all  Indifm  products  of  any  commercial  importance 
will  consist  of  several  thousand  specimens ^  arranged 
L  in  Buoh  a  mannir  that  the  whole  collection  may  bo 
pr€xhihit«d  in  a  moderate-sked  room.    The  speci- 
mens will  be  grouped  in  strict  accordance  with  the 
established  trade  elaasification,  and  at  the  side  of 
the  Indian  specimens  will  be  placed  similar  articles 
produced  in  other  countries,  and  competing  with 
India  in  the  markets  of  the  world*     In  connection 
I  with  each  article  there  wiH  be  drawings  and  Olus- 
i  trations  referring  to  its  natural  history,  or  to  pro- 
lidases of  maanf ncture ;  there  wiU  be  cartoirraphic 
I mustrationg  of  the  localities  and  of  the  extent  of 


its  production,  and  in  mKuy  cases  diagriziiA  aLuvJ 
tng  the  rise  and  fall  in  prices  and  other  ■***%%i 
details.  By  the  use  of  sudi  graphic  iaillifldti||l 
representing  information  the  ntmm  oorQ^oeiiMl3 
will  be  obtained,  and  it  will  be  possible  to  ^smk 
the  plates  containi^  the  inionnatiOQ  hf  fl 
side  of  the  actual  product  to  which  th«7  nil 
A  trade  collection  of  tins  description  wiU  ropTiIlM 
the  essence  as  it  were  of  the  ext^isive  ecomiiMd 
collections  at  the  India  Museum,  and  it  wiQ  #1 
glance  supfily  an  amount  of  informati^  t  ^  1 

product  which  it  would  at  present  be  i  J 

possible  for  the  public  to  procure  irom  |J 
sources  accesrible  to  it*  At  the  suoi  ifl 
the  information  a0brdod  by  these  oolleetiaOlfl 
be  brought  within  reach  of  the  maroaiillle  fiM 
munity  of  the  whole  country  as  well  m  of  Iflfl 
by  the  simple  expedient  of  producing  si  tifl 
liS  many  identical  set«  of  the  collection*  iSttelB 
places  interested  in  Indian  trade*  Ths  ra| 
country  would  thus  share  in  the  a4mil|fl 
arising  from  the  exist^mce  of  the  India  ICsjlB 
It  may  even  be  considered  that  compact  ooUMfl 
like  those  described,  will  on  all  usmL  oootaMM 
more  convenient  for  reference  than  ths  UIH 
original  collections  in  the  parent  museum,  19 
impossible^  however,  to  expect  that  the  amall  oM 
lections  can  replace  the  original  museum  whiQi|fl 
a  difficult  or  obscure  point  is  in  questioUi  MTJI 
any  case  which  requires  scientific  or  tedniMfl 
vestigation*  Thus,  on  all  such  oc€a«ons,  rcfettM 
will  have  still  to  be  made  to  the  India  Mn^H 
itself.  Another  important  function  of  tho  mTttjH 
will  be  to  keep  the  information  supplied  witbfl 
trade  collections  always  up  to  the  level  of  fl 
times,  and  to  take  advantage  of  eveiy  oppoildfl 
of  supplementiiig  the  gaps^  which  of  neoettiQfH 
at  first  be  numerous.  ^B 

Trade  collections  arranged  on  the  abovs  pH 
ciples  would  be  interesting,  whatev^or  the  <3aeifl 
to  which  they  referred,  even  if  it  wttt  M 
already  well -known*  But  all  the  oircnim^nM 
of  India  combine  to  make  such  colIflctM 
in  its  case  sx^Kially  valuable.  In  the  mmibtr  j| 
characteristic  and  valuable  products,  I&ilu  fll 
passes  every  other  country,  so  that  thi  il 
formation  must  be  interesting,  wh£l»t  it  H 
same  time^  the  distance  of  India  tiost  IH 
countt7,  its  magnitude,  the  charactflT  cd  M 
climate,  and  the  small  number  of  Europeam? fwfl 
the  information  more  difficult  of  attainmtujt*  OflB 
sidering  therefore  the  special  interest  attAcMq|M 
commercial  information  bearing  on  India,  ob^CM 
sidering  also  that,  as  alreafly  metutiout'd,  tK^^iilB 
the  present  moment  a  widespread  feeling  in  f*^^^ 
of  extending  the  facilities  afforded  in  thia  cotoM 
for  commercial  information  in  general,  it  ii  1^ 
smrprising  that  the  subject  of  the  India  2i«i^B 
has  of  late  attracted  considerable  attenti^'fl 
the  part  of  the  Chambers  of  Cu  f  H 

United    Kingdom,    a    number  ^^^U 

^eady  given  practical  evidenc^e  vi  '£■ 

the  value  of  the  kind  of  trade  coUec  ^ '^ 

cated,  by  subscribing  for  the  textile  "•*-  aotiM 
course  of  production  in  my  departmeni,  jfl 

J>t  me  now  point  out  the  manni^f  io  whJca  Oil 
principles  embodied  in  the  plans  for  1 

museums  bear  upon  the  succesaful  soliitt  I 

important  problem  indicated  at  the  bc^ioawg  *|^l 
the  paper,  t,i,,  upon  the  use  of  mnamBimM 
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iiitnftiditg  fhd   pntctic&l    life    of    the  I  th«t  practical  people  will  refer  to  it  Tot  infoimft^ 

tion,  altliougli  such  a  coU«€rtion  may  have  a  cgT' 


fiwt  pitioe.  ttie  trade  ratisenms  have  a 
ppmcfttcal  object  in  %t£3w,  and  will  be  de- 
mltfy  with  reference  to  the  wwaU  and 
"  !  ml  the  »iM*cial  class  vitally  interested  in 
plishment  of  thftt  object.     A  striot  ad- 
)Jo  this  principle*  i«  at  the  root  of  the  prac- 
of  all  uiufloums   whatsocwer.      At 
tt  it  might  appear  that  the  nationn.!  pur- 
a  mnvmmi   will  be  better    attained    by 
J  m.  riew  the  publie  genemllyt  ftnd  not  a 
I  dam  only<    8uch  an  opmion  has  a  plaimible 
Irat  it  is  ^  in  reality ,  a  dang-erous  fallacy, 
l^«ae  ta  whii^h  all  faahire^  of  past  years  as  re- 
*>  iGioeiiibfi   mid  eibibitiona  can  be  directly 
Yon  want  to  mflnence  the  practical  life 
satry.  But  practical  life  means  action,  and 
pr»i/?tieiil  life  you  muJt  influence  the 
n^dfiistlLey  KTereaoh^,  n  o  am  aunt  of  g^n  oral 
1  ar  sympathy  on  the  part  of  non-actors 
>#f  th«  l«fiAt  avail.     It  nt^eds  no  eacplajaatJon 
*  whok  work  of  the  country  is  done  by  special 
fc  of  which  each  maJces  it  it®  business  or  its 
I  to  do  a  portion  of  the  general  work  of 
rtey*    The  uatioiial  putposff  of  a  nniseum 
B«d  if  the  work  of  the  country  is  advanced, 
M  done  by  rendering  to  each  worker, 
wpe^Bl  work,  wbatever  asmsianoo  the 
L  T»  capftble  of  affbrding.     Moreover,  the 
iM  larf^  is  the  mim  of  all  i?ped«J  claatea, 
^mercbant,  the  manufacturer,  the  m^cul- 
^  tie  OTigtnei>r^  the  artist,  and  the  soien'^c 
li^  em\\  h^en  specially  provided  for,  con  it 
$  ttuid  that  the  public  in  gen^nd  has  betm 
t  k  the  coM  ?    I  am  far  from  denying  that 
I  not  matterB  in  which  the  gtjneral  iiublic 
i*Dd  as  ench,  that  is,  in  which  the  subject 
I  tiio  informatioa  bears,  is,  or  ought  to  be, 
1  pnictiofll  importanoe  to  every  individual 
!ifce  pablic,     Buch  subjects  fmi,  for  in- 
,  ikne^ledge  of  the  laws  of  health,  the 
iPirf  m  oorrect  public  taste  in  art^  the  dif- 
Ftbckie  general  flcit^tific  ideafi  which  make 
ili  dffference  between  a  cultivated  and  a 
I  tnlitd.    I  shall  nubsi^qaontly  have  occatiion 
W  how  wide  vi  the  appUcation ,  even  in  the^e 
j^ef  the  prtnoiples  eotempiified  in  the  plane 
,  tmde  ruufleums.     In  thia  case,   likewise, 
I  can  onhf  be  anticipated  by  k*^f*ping  each 
liuiwofim  fftrictly  to  its  ppccijal  function,  and 
\  it  climr  of  those  detaUa  wbich  may  be  all- 
in  thoj  case  of  sdentific  or  of  tmsiness 

c}ucnee«  of  thie  etrtet  fli>edalisatton  of 

^  nrp  important.     By  being  addre^m^ 

i  public,  inst-eftd  of  to  an  ignorant 

|l%ll  tbuidfifd  of  exc^enco  is  introduced. 

odmni4!Tdal  information  is  of  no  uee  to 

tottifl  of  no  use  to  anybody  else ;  whatever 

I  MirumtioD.  is  of  no  use  to  the  mannfac- 

r  no  nsefctl  purpone  whatever,  and 

r  ^joILectiom  will  thus  be  judg^id  by  the 

Mioiaal  fltond&rd.     If  a  collection  is  a 

ffialliiction,  it  fails  in  it«  purpose  if  it  does 

J  «ll  th«»  oonditions  of  scientitic  classiflca- 

Qt,  evtm  though  i^orant  people 

)  m  imw  notions  by  it.     If  a  eollec- 

,  ^    tical  pcirpose,  it  ^so  fails  in  accom  * 

tUi>'  It  be  not  B0  accurate  and  complete 


tain  interest  for  school  boys,  or  for  pwrple  not 
acquainted  with  the  subject.     All  vagne,  mexact, 
or  indefinite  so-called  popular  knowledge  is  thus 
eKmiaated.  and  the  mueb   misuijed  tendency  of 
mcMlem  times  tcwards  what  is  called  popularisation 
of  knowledge  restricted  to  the  subjects  in  which 
alone  it  is  of    public  advanta^,  that  is  to   the 
fundamental  ana  rudimentary'  principles  of  general 
science  and  art,    but  not  to  either   pure  science, 
I  or  applied  acienoe,  or  applied  art* 
I      Another    advantage    of    the    specialisation    of 
mttaeums  is  tliat  it  introduces  a  test  of  sncciMS  dif- 
.  fercnt  from  that  now  too  commonly  adopted.    The 
real  tost  should  always  be  that  of  success  in  getting 
some  work  done,  or  in  assisting  towards  it,  and 
should  not  consist  in  what  is  called  popularity,  mea- 
sured by  the  number  of  people  who  have  visittni  a 
partioular  institution.      An    appeal    to   numbeTS 
always  means  an  appeal  to  the  ignorant  many,  and 
not  to  the  informed  few.     It  leiids  infallibly  to 
popularity   hunting   and   to   a   preponderance   of 
attraction  and  f^bow  over  solid  instruction*     It  is 
quite  conceivable  that  increasad  popularity  may 
be  achieved  to  the  detriment  of  real  work.     Thus 
suppose  that  a  great  scientific   museum  lake  the 
British  Museum  were  to  adopt  any  regulations^ 
which,  whilst  facilitating  the  access  of  Sie  publio^ 
to  the  scientafic  collections,  should  at  the  flam©  tiaxB 
interfere  with  scientific  research.      I  am  speaking 
here  quite  irrespective  of  any  actual  arrangementB  . 
tit  the  museum,  and  without  any  intention  of  ex- 
pressing any  opinion  whether  tbat  venerable  inati-^ 
tution  IS  at  the  present  time  too  much  or  too  little 
ttocessible  to  the  public  ^  or,  indeed,  even  to  the  men 
of  science  outside  it*  pale.     But  in  the  above  hypo- 
thetical case  there  wcrald  be  an  increase  of  useless 
popularity,  and  at  the  same  time  a  diminutioti  of  i 
of  real  useful  work.     Besides,  it  is  often  fouTHtl 
that  even  popularity  is  more  easily  achieved  bjrl 
satisfying  tho  lew  specially  acquainted  with  tb J 
subject,  whose  authoritative  approval  will,  as  a 
rule,  wway  the  opinions  of  the  less  informed  masses* 

The  seeood  leading  principle  kept  in  view  in  th#i 
plan  foi-  the  establishment  of  ttma  mttseums  laf 
tliat  such  museums,  in  order  to  be  useful  to  the 
pra^rtlcal  cla«scfl,  ought  not  mertdy  to  contain  the  1 
mat^ials     for    study    or    inquirj-,    but    also    aJ 
direct  representation  of  results,   ie,,  oonclusiouj  j 
rendered  apparent  by  the  very  mode  of  exhibition, 
descriptiisn,  and  arraiigement,   so  that   the  mere  ^ 
attenfive  inspection  of  tht^  series  of  Apeciruenfl  and  1 
illustrBtioiis  ivill  enable  the  visitiTr  to  gftth«^  at  onca-l 
all  the  tnain  beMings  of  the  subject,     A  vitally  ' 
important  conflcquenoe  of  this  method  is  that  by 
sy^rtcmaticfdly  discarding  all  specimens  the  bearing 
of  which  on  the  purpose  of  the  collection  is  not 
clear   or  is   unimportant,   and  by  excluding   all 
undigested  informntion,  the  si2e  of  coUactions  is 
most    materially  reduced,    and    that,   moriHJver, 
information  coinprtvsaed  into  such  a  smidl  compass 
gains  in  cloameas  and  in  practical  tmefulness.  Two 
cttrdinal  objections  to  the  extended:nBe  of  muscuuis 
are  thus  removed.     One  of  the  main  obstacles  has 
always  been  their  antidpnted  cosfUness^  but  witb 
small   compact  collections,  accoropanic^  by  con- 
densed infonnation  like  those  here,  in  view,  this 
dfficulty  wilt  in  ft  great  measiire  vanish.    Anotber 
and  cTen  more  fomndable  objection  to  the  um  of 
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miiseums  has  always  been  their  presumed  scientific 
clmr»cter^  wliich  would  render  them  of  littlo  use 
exc^spt  to  people  who  ulroady  possess  a  coasiderAble 
amouat  of  ecieiiti£c  training. 

This  is  undoubtedlj  true  of  all  museums  in  which 
the  spetimens  are  arrafigod  without  reference  to 
specino  practical  purpoaesi  and  are  not  accompanied 
hj  the  nece^arj^  iafonuation.     A  tedious  jjrocess 
of  inveetigationj  for  which  practical  men  are  little 
suited,  is,  in  that  case,  required  in  order  to  arrive 
at  a  practical  conclusion.     It  is  some  experience 
of  this  kind  wMcb  has   in  the  popular  mind  ren- 
dt.'red  the  word  scientific  too  often  sjiionymous 
with    difficult,    abstruse,    or    uuintelligiblo — and 
which  has  led  it  to  oppose  practical  or  useful  to 
S(:icntiiic  or  useless  information.     But  surely  it  is 
possible  to  combiner  acienoe  in  the  methods  of  in- 
vestigation, with  practical  clearness  in  cts.hibiting 
the  results  of   investigation.      Of  all  the  kinds 
of  infonuation  which  have  over  b&en  iupplied  by 
State  effort,  there  is  none  which  has  a  more  dis- 
tinctiy  practical  character  than  that  supplied  by 
astronomical   or  meteorological  observations   for 
he  guidance  of  the  mariner,   or  that  supplied 
by  the  maps  of  the  Ordnance  Survey  to  the  ruil- 
ray  engmmxt  to  the  agriculturist  and  merchant — 
or  than  the  information  obtained  by  the  Geological 
Surv^ey*    And  yet  the  methods  by  means  of  which 
all  this  practical  information  has  been  workod  out, 
are  of  the  most  scientific  and  obstruse  kind*  In  fact, 
the  only  reason  why  the  supply  of  information  is 
ever  undertaken  at  the  puolic  coat  is  found  in 
the  fact  that,  in  many  cases,  information  which 
may  be  urgently  required    for  the    conduct   of 
piractiGsl  Q&irs  is  yet  of  such  a  nature  that  its 
elaboration     necessitates     an    amount     of     skill 
and  adanoe  which  practical  men  cannot  be  ex- 
pected    to    possess,     or    that     it    requires     an 
amount   of    trouble   and  such   a  long  period  of 
patieut    application,   that  practical  men  cannot 
ppare  the  time  which  they  would  have  to  devote  to 
it  in  order  to  accomplish  the  work  by  themselves* 
Hence  the  greater  the  complication  of  a  problem, 
the  greater  is  the  amount  of  science  or  of  time 
required  to  produce  conclusions  available  for  prac* 
tical  use,  ana  the  more  diiEcuIt  becomes  the  position 
of  the  individual,  and  the  greater  the  necessity  for 
public  action.    Thus,  as  regards  commercial  infor- 
mation,  the  India  Museum  ought  to   occupy  a 
position  similar  to  that  occupied  by  the  before- 
mentioned    surveys    and    observatories    in    their 
dej^artments*   It  ought  to  ho  a  skilled  organi- 
sation which  will  gather  from  the  natural  sciences 
—from  geography,  technology,  and  statistics— ail 
facts  and  conclusions  dil'cctly  applicable  to  Indian 
trade,  and  render  them  umvorsaUy  avaUable  for 
the  mercantib>  community. 

To  argue  that  such  a  proceeding  is  useless  because 
private  trade  itself  would  in  course  of  time  arrive 
at  a  sufficient  knowledge  of  all  the  practically  im- 
portant facts,  is  to  argue  in  complete  miB&pprehen- 
siou  of  the  issue,  &.  course  of  time,  yes,  but  in 
what  time,  end  at  the  coat  of  how  many  blunders 
and  failures  ?  If  narrowly  investigated » it  will  be 
found  that  public  action  in  the  collection  and 
elaboration  of  information  does  not,  as  a  rule, 
ensure  that  facts  wiU  be  discovered  which  other- 
wise would  not  have  been  ultimately  dis- 
covered, but  solely  that  time  is  gained, 
that  important  fact    is    discovered    sooner,   and 


that  information  becomes  public  propetty  k  t 
shorter  time  than  it  would   have  beea  wttkii 
public  action.     To  illustrate  the  loalter  by  »ta 
examples ;  ships  had  sailed  before  ^  l^shTJJM 
ment  of  obsprvatort6»,  and  would  hart*  r  -  — 
sailing  to  this  day  had  such  institutions  t 
ctdled  into  existence,  the  only  differeni:^.  ^.w*^. 
greater  loss  of  life  and  property.    Bailwayi  wial| 
have  been  built  without  the  help  of  the  onhiiaM 
maps,  and  mines  sunk  without  tne  help 
logical  Hurvey,  only  there  would  have  i 
trouble  and    more    blunders*     To    tak 
example,  the  existence  of  the  Bouth  K 
Museum  has  in  do  way  originated  the  niOTgitydj 
of  artistic  reform   now  pervading   all    Eii§W 
although    it    has    aceelerated    its    jw!e,     Aft 
Fugin  had  first  traced  the  principle  of  f  unctitii 
truth    and     organic     development    in  aftsMli 
ture,       and     after     Buskin      had     shown    l| 
application    of    the    same    ideas    to    the  wU 
range    of    art,    whilst    Owen    Jonas    e^tsblidh 
their  application  to  colour  and  omameal 
was  quite  certain  that  those  ideas  wotdd  fa 
Xjrev^,  l>ecause  in  a  procresaivie  country  111 
EtU  ideas  founded  on  truth  and  nature  will 
force  themselves,  though  gradually,  into 
acceptation.     South  Kensingtou  has  not  A 
a  single  man  with  artistic  initiativi?  who 
compared  to  those  just  named ;  nor  has  it 
single  new  idea  to  those  which  men  pfoi 
before  it  was  ever  thought  of;  but  the^'  iin^ 
ideas  which  but  for  it  would  have  contiiiainl 
this  day  as  mere  suggestions^    instead  of 
already  widely  introduced  into  the  praoti^ 
of  this  country. 

It  is  impossihle  to  speak  too  strongly 
iToportance  of  time  in  practical  a£faira.    "* 
of    time— saving    of    trouble^ which   m< 
addition  to  time  the  saving  of  purpose  and 
are  aU  various  aspects  of  that  systematkj 
of  force  which  is  eharaeteristic  of   the 
our   powerful  industrial  organisation, 
practical  progress  mider  the  infiuenoe  of 
tion    becomes    a    race,     and     in    a    rt^ 
wins.      To  be  indifferent  whether  oertwn 
of   practical  information  will  be  known 
or  later,   is   like    being  indifierent  wh«lltf< 
goes    to    a   certain    destination    by  ml  tVj 
road.     Thus,  the  trade  museums  hen;^ 
wiU   completely  fulfil   this   purpose  if  tb**)' 
a  certain  amoimt  of  time  to  practical  num :  if 
mate  public  property,  knowledge  wliich  ii 
practii^  monopoly ;  if  they  enable  each  new 
to  start  with  the  accumulated  experien^  "' 
predecessors.     Every  hour  saved  in  th^  W(|i 
of  information,  every  letter^  every  jaurnty 
leaves  so  much  more  time  and  energy  for  " 
duct  of  business,  and  must  retult  in 

Srofit  to  the  individual  and  in   i&arc 
uotiveness  to  the  country* 
I  have  devoted  so  large  a  praportiitnj 
paper  to  the  consideration  of  the  prm^ticsJ 
ness  of  the  India  Museum^  not  Wkiase  I 
that  commercial  usefulness  is  the  soK  or  ' 
the  most  important,  of  the  purposes  io 
museum  can  be  devoted,  but  because  in  ' 
the  political  importance  of  a  luU  w^- 
of  the  history,  art,  BOttimoeT  literotvofi  iu 
condition    of    India,    I  shoald    otI>«rwi» 
had   to    rely   mainly   or   the    proof  oi 


Mt-     Now,  I  am  the    laat   raaa   to  deflpU© 

iQCil  dbc^^   but  after    aU,   to  a  great  extent 

Kol  fffiacta  ape   a    laatter    of   opinion »   wMIat 

w£ik3^  eSects  are  a  matter  of  imt ;  and  b«He{  in 

(f.ral  effects  may  often  be  tounded  only  on  the 

ztb  of  csonvietioB,  or  on  the  existence  of  cer- 

osing  eympathki,  whilst  the  existenioe 

L  effects  is  a  matter  of  direct  erideooe ; 

a  qbIj  moral  e£Pects  are  insisted  on,  and 

a  rule,  begin  shrewdly  to  suspect 

Hi  tlieie  are  no  practical  resnlta   to  fall   back 

idthoiif^h.  iJ  they  are  onoe  satiafled  that  the 

r  has  a  piraetieal  backbone  in  it^  they   are 

g  fiaoagh  to  accept^  m  additdon,  all  the  moral 

Jelling  now  with  the  subject  of  the  India 

u-ittm  MS  a  whole,  the  shortness  of  tinwi  at  my 

r  ^l1  tliin  I  v*?ning  prevents  me  from  entering' 

1  descriptioii  of  the  leading  groups, 

liled  explanation  of  their  probable 

■n*.    For  all  those  details  I  must  refer  to  a 

whi€h  1  prepared  on  the  subjeet  for  the 

Qgresfl  of  last  year^  and  wMoh  has  been 

^^hed.*    I  wUl  restrict  myself  now  to 

>  tob  of    the  maiii  outline  of  the  pro- 

I  ined  iii  that  paper,  atid  to  a  few  remarks 

iiil  features  of  tne  programme  of  action 

mmetided,  commentitjg  on  it  especially 

iw  Mvr  .ij^  it  is  likewise  applicable  to  the  man  age - 

M  of  tlie  other  f^^eat  museums  of  the  country,  I 

M  baldly  say  that  the  views  which  I  am  about 

^ttpkin  are  entirely  personal  views^  and  in   no 

""  sdifiilge  orforeahadow  the  action  which  the 

/  of  8tate  for  India  in  Ooimoil  may  ulti- 

r  »dopt. 

f  of  the  proposes  is  the  erection,  in  a 

s  position,  of  a  bmlding  capable  of  affording 

:iodation  to    the  India    Museum   and  the 

llibrary,  and  which  would  hkewise  jprovide 

us,  and  such  other  space  as  might  be 

'  th®  purpose  of  an  Indiati  Institute  for 

-<s    and  teacbingt  the  cost  of    the 

bared  between  India  and  England/ 

mstitixte  would  have  to  rdy  solely  on 

[xjrt. 

^1    kading  features  of   the  plana  for  the 

tuanagoment  and  the  full  and  practical 

of    the    museum    collections,  consiat 

■n  extended   appheation  of   the   prin- 

jltined  in  that  part  of  the  paper  which 

to  the   eitablisbment  of   trade  museums. 

rtmin   difittjulty  in    the   management  of    a 

'^^  '  I  to  oombine  scientific  thorouelmeas  with 

don  of  information,  and  that  &im- 

tho  results  which  are  in  dispensable  if 

» of  museums  ii  ever  to  be  felt  beyond 

5  of  connoisseurs.    The  solution  of  the 

'  hm  in  a  division  of  functions  between 

muieums  and  local  musetmis.      The 

ser^e  nj  duly  for  the  preservation  and 

of  information ^   and  for  the   general 

nt   of    science    and    art,   whilst    local 

a  would  fulfil  the  function  of  making  that 

Jitioo  pmctically    useful    by   rendering    it 

tiLf*  praoticd.  clasaes  throughout  the 

'  n3«ot  la  Goii]iwtli<}li  with  the  In&im  Mai^um 
"illftfL  IffVUttiU  rtar  L^taru,  Ta^iLlr)%  iatt  T»ch- 
'<j«i  on  Uw  proiQDnoR  of  Orl«Qt»)  stmlieni  la 
.^TtmaC  HlirbArEducaUou  Bmoni;  the  NkUves 

^'4  rniDlDf  orCmodldAta  Tor  tiit  Clril  Sirdce  of 

W*  tt.  Allen  Btia  Co,,  ists. 


country i  The  central  museum  would  not  only  1 
a  store  or  reaervoir  of  the  accumulated  knOwldd(^ 
of  generations,  but  would  likewise  be  a  laboratory! 
or  workshop,  in  which  the  typical  collections 
would  be  prepared;  it  would  epitomise  the 
leading  features  of  every  one  of  the  different 
gTonpfl  of  the  museum^  in  the  same  manner  in 
which  the  trade  collections,  already  described" 
epitomise  all  the  practically  important  eoneluabi] 
which  can  be  derived  from  a  study  of  the  whole 
of  the  collections  of  raw  produce  andmanitfactures 
contained  in  the  India  Museum,  The  local 
museums  would  consist  maioly  of  copies  and 
reproductions  of  these  typical  collections* 

It  must  not,  however,  be  inferred  that  the 
uiefulness  of  the  original  coUeetlons  of  the 
central  museum  will  be  exhausted  the  pre- 
paration of  typical  collections,  and  that 
all  the  information  which  the  central  museuaij 
is  capable  of  affording  would  be  emhracedj 
within  their  compass.  The  central  mnseum^jl 
from  its  systematic  completeness  and  rich  atore#l 
of  information,  will  always  remain  the  place 
for  final  reference,  and  will  afford  an  inexhaus- 
tible field  for  new  investigations,  for  the  working  up 
and  the  digestion  of  crude  material,  and  for  its 
elaboration  int6  the  clear  and  methodic  shape  in 
which  it  is  capable  of  being  made  accessible  to  the 
public.  It  will  contain  the  original  documents, 
as  it  were,  of  the  inquiry,  and  remain  the 
workshop  in  which  new  results  will  be  constantly 
produced, — the  typical  collections  wOl  exhiliit 
only  its  final  conclusions,  and  bring  them  into 
circulation,  thus  increasing  its  usefuhieas  in 
about  the  same  manner  that  printing  multiplies 
the  usefulness  of  a  manuscript,  and  thus  the 
eenti^al  museum  will  be  more  especially  an  in- 
stitution for  increasing  our  knowledge,  whilst  the 
typical  coUectiona  wiU  be  the  means  of  ineressing 
the  number  of  people  who  will  jiossesa  that 
knowledge.  Thus  the  function  of  the  central 
museum^  as  a  store  of  information,  as  a 
source  of  official  reference,  and  as  a  scientific  insti* 
ttitton  promoting  original  inquiry,  is  indejiondent 
of  the  typical  collection b;  but  the  latter  will 
extend  the  area  of  its  influence  from  the  scientific 
and  literary  class  to  tbe  whole  commercial  and 
manufacturing  community,  and  to  the  public  at 
large. 

The  advantages  of  typical  oolleotions  are  the 
F^ame  as  those  already  pointed  out  with  rdgftni 
to  trade  collections,  viz,,  cheapness,  oompactneas, 
simplicity,  and  clearness.  It  is  not  difficult  to 
prove,  moreover,  that  for  the  purpose  of  influencing 
and  instructing  the  pubhc  at  large,  the  small 
typical  collection  will  be  in  every  way  superior  to 
the  complete  original  collection.  Take  any  of  the 
collections  belonging  to  the  British  Museum,  or  to 
any  scientific  museuni.  It  standi*  to  reason  that 
in  n^presenting  the  natural  history  of  plants,  or  of 
fishes,  or  of  btnls,  or  minerals,  the  untutored  pub- 
lic will  more  easily  assimilate  the  principles  of 
Bcientifie  classification,  and  gather  the  structural 
progresa  apparent  in  the  hiPtarchy  of  organic 
beings,  if  the  collection  contains  only  the 
number  of  specimens  strictly  required  to  bring 
out  those  main  ideas  in  strong  relief,  the 
specimais  being  selected  on  account  of  their 
marked  characteristics  and  typical  signifiCx^vnce, 
By  increasing  the  number  of  specimens,  the  Si-  ir  - 


lag  IS  diluted,  and  fiaallj  obfloirod  altogether.  In 
the  crowd  of  confuaed  and  tincomuected  defcaik. 
Take  the  exacofple  of  paleontology.  A  full  palia- 
ontologioal  aeriea  of  the  globe,  which,  if  it  could 
he  c^inpiled,  would  bo  inTidiiabk  to  Bci(mtific 
geologiHts,  would  have  to  consifit,  at  n  gums,  of, 
gay,  jO,(JOa  specimens.  But  who  will  deny  th»t  & 
sfloaD  eoUoction  of,  my,  2m  bjrpical  forma,'  will  be 
far  more  Biiitable  for  rendering  &ppapfmt  to  aa  im- 
Bkilled  visitor  the  few  rudimentar}-  notions  which 
ezpUin  the  bearing  of  the  pjaieontoJ/>gical  remaina 
on  geological  scienoe,  and  which  are  all  he  can  be 
expeetefl  to  he  interested  in. 

Or  take  the  rooms  upon  njom*  filled  at  the 
Britiah  Museum  with  Greak  vaees,  looking  to  the 
profane  so  very  like  each  other,  A  dozen  or  a  score 
of  each  produotions  would  be  ample  for  tjinfyin^ 
to  the  general  public  the  position  which  the  Greek 
TftM  oooupy  in  relation  to  ecraraic  art  generally* 
^idfled  we  may  state  ha  an  uudoabted  fact,  what 
at  firat  eight  looks  hiae  a  paradox,  i.c,,  that  the 
larger  a  collection  the  smaller  the  number  of  ptsople 
who  cftji  visit  it  with  aay  advantage,  that  is.  of 
people  who  am  derin^  from  the  inspection  any 
useful  ideoa  or  concliiaions. 

The  anbject  of  typical  eollections  also  naturally 
Offena  itself  as  an  OluiitFation  of  aaother  leading 
principle,  without  the  f ystenmtic  adoption  of  which 
it  U  idJe  to  expect  great  and  natioiial  resulta  froim 
the  existence  of  museum/i.     This  principle  consists 
in    seciirmg    aa    organised    public    oo-oper^ioii 
m    carryuig   out    the    ohjeeta    of    the    museum. 
It    m    evident    that  the    preparation   of  typtcvil 
oollections    ia     u     very     difficult     undertaking, 
Nothing  is  so  msy  aa  a  show  of  erudition,  but 
nothing  so  repulsive  to  the  general  public.    Bat  to 
bring  order  and  clearness  to  the  exposition  of  a 
Qomplex  flubjeot  is  a  task  for  which  only  a  few 
maater-minds  are  qualiiied.  The  principal  but  moat 
rape  charjM:^teristic  of   our  modern   ficientifio  men 
is  the  endeavour  to  fix  certain  leading  types,  and 
then  to  follow  the  variationa  of  tbeno  typtes  in  j*^* 
Qordanoe  with  the  ohangea  of  the  determining  oon- 
ditions.      If  these  ideas  are  to  be  embodied  in 
toe  ty|»cal  collection??  like  those  here  described, 
it  is  evident  that  this  must  be  beyond  the  grasp  of 
even  the  beat  staff  which  a  musenm  oan  posseea, 
^  tbftt  it  can  only  be  done  with  the  co-operation 
or  tho  most  eminent  men  of  the  day^  eat^h  takiug 
the  groups  wiiieh  mo^rt  netirly  corresponds  with  the 
snbject  of  his  particular  study,     Thua  as  regards 
the  India  Mngeum,  though  it  may  be  said  that  it  is 
fortunate  in  having,  in  Dr.  Birdwood,  a  man  whose 
sucoasflful  experienoein  dc^Ungwitliaioiilar  matters 
m  Inma  is  a  tangible  guarantee  for  entertaining 
hopes  of  a  similar  sucooss  in  the  case  of  the  present 
museum,  and,  though  on  its  stafF  there  are  several 
who  have  already  made  theu  mark  in  Indian  sub- 
jects, yet  it  would  he  iinpoasible,  by  their  un^ded 
efforts   to    attempt    the  full    execution  of  moM 
than  a  few  of  those  typical  collections,     Luckily, 
however,  amongst  those  ptominent  on  the  tield  of 
Indian  research  meji  are  not  wanting    who  wiU 
devote    time    and     troulile    to    a   task    of    euch 
manifoat  public  advjmtage,     1  may  mention  the 
names  of  Mr.  James  Fergnascm,  of  Mr,  Edward 
^omas,    of   8ir  Georgo  Campljell,  of  the   nc»n. 
W,  Egerton,  kud  of  Mr.  Arthur  Grote,  and  there 
ore  other  members  of  the  Afidatie  Soeiety  wJio  are 
willing  to  help  in  this  work. 


I'her^  is  also  auothftr  direotion  in  ^likh  m 
co-operation  is  no  less  tug^ntly  i^ukod,  it, 
operation  for  the  purpose  of  saciiiiiig  a  i 
semination  ol  the  iafatmstion  nbttfiBad  ' 
the  inatrmnenfcality  df  mnsemns,    13i6  sttk, 
the  Indian  Institute,  and  the  foimdAliait  <« 
museums,  belong  to  this  part  of  Itie  suhjeoi 
no  time  to  enter  into  this  matter^  beyond  i 
ing  the  fact  that  the  fonmaMon  <if  an 
committee  is  now  nndjsr  conaidsTatioa,  i 
pose  of  deciding  what  stops sfaonld  be  tiJw 
to  secure  the  estalilishment  of  thf^  Indiiial«, 

Allow  mo  to  wind  up  by  a  brief  refer^Me  I 
present  location  of  the  India  Mti^um^  and 
question    of  its  future    and  permanent  lo 
The  gaUeriee   wb   South    Kensington   ooj 
the    woUectiona    of  this    museum,    wili 
opened  on  the  25th  of  May,  lor  a  co 
given   by  the  President  of  the  Soei«fy  ^ 
Engineers,  and  no  kmg  delay  will  «*l»|tff  f 
they  are  opened  to  the  pnhtie  likavrivQw     *" 
ofi|uesticsi  to  exioect  tluit  ly  tM^  timtc 
like  the  full  programme  liere    indioa.ted 
carried  out,      Oidy  rough  divisions  bttmw 
main  groups  asm  be  attempted    at  fifst 
special  and  typical  collections  most  b©  tb«  f 
of  years  of  labour,  though  probably  the 
ter^ting  of   them  will   be  (Mimplet«d  be 
expiry  of  the  three  yvars'  hame  ^  Aaaik\ 

As  regards  the  quastiim  of  tlue  fiihir«  ™ 
the  first  point  is  the  ezpcEnditiiXQ  tw^^^  j 
Oa  the  subject  of  sharing  the  eixpendttni^  hii 
England  and  India,  I  cannot  add  a  single  iN 
the  con'i'incing  memorials  presented  to  tbt  I 
Minister,  by  the  Chambers  of  Qommoroe  af  ( 
Chester  and  Glaagow.  m  also  by  tlie  Am 
of    the    Ghambers  of   Commerce   qf  £hi» 
Kingdom,      which     araociation      has,    i 
dition     to     a     memorial      already 
adopted,     ttt     their     late    meeting,    a 
tion    of     following     np     their    re^ps^seul 
by  a  deputation.     It  is  gratifying  to  find  * 
reasons  which  show  that  England  slum 
ticlprtte    in    the   expenditure,    have    been 
oiently   ooavincing    to    make    sen] 
dined  to  think  that   not  only  &  « 
whole  of    the  expenditure    shonld  be    ^^ 
this  country,     fimnembering  the  obttrvatia 
John  Stuart  Mill  in  his  autobiography  abOQ. 
advantages  which  accrue  to  an  intermediafei  i 
from  the  existence  of  any  distinct  propor^" 
an  extreme  character,  1  am  led  to  beJievv  L 
memorial  presented  by  the  Council  of  Html 
m  favour  of  paying  for  the  whole  ecUblishn., 
the  India  Muaomn  with  English  money  wiU  1 
of  no  small  aasifetanca  in  securing  the  .  ' 
the  intermecSBte  course,  of   that  reooiu.uw. 
the  sharing  of  tiie  expenditure  betwt^ti  lbs  ( 
Connti^er« 

As  regards  the  amount  of  expendita;«,  it! 
been  roughly  estimated  at  about  i^iOO.iMKV  i  "* 
however,  would  have  to  be  spread  iy 
yetirs-     As  a  certain  time  would  haTe  »«», 
elapse  before  the  plans  could  bo  pr&tmxmd^  1 
reouired  in  the  current  j-ear  would  be  Imt  *«« 

Lastly,  as  regards  the  size,  chatscter*  asid  I 
tion  of  the  building.     On  all  gtomA  of  p 
expediency  it  would  bo  of  undonliM  «lw__ 
to  make  u^ c  of  the  site  in  GharlH^ttraot  ^mdj 
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poMHionof  the  India-offioe.  An  India  Mnseam 
tluo  would  be  not  only  in  close  proximity  to  the 
offee,  and  easily  available  for  official  reference,  but 
it  voiold  be  iQ  the  very  centre  of  public  life,  and 
not  fir  removed  from  the  centre  of  oasiness.  The 
only  ol^eotion  ever  brongbt  forward  is  llie  want 
of  ipaoe.  Apart  from  the  fact  that  the  condition 
d  the  soironndinR  property  in  nowise  ex- 
cbdes  the  idea  of  fatnre  extension,  there  is 
ibondaat  eridenoe  that  the  space  already  in  the 
knds  of  her  Majesty's  Gtovexnment  would  be 
ample,  not  only  for  the  pnrposes  of  an  India  Mu- 
aenm  snd  Library,  but  also  for  the  location  of  a 
Colonial  Museum.  I  mi^  mention  several  facts 
bMrmgon  this  point.  Tliere  is  no  difficulty  in 
ereetmg  a  building  with  a  net  floor  space  of  double, 
or  «fen  treble,  that  now  about  to  be  occupied  by 
the  India  Museum  at  South  Kensington,  and  it 
molt  be  remembered  tiiat  the  space  will  be  far 
more  convmient  for  arrangement  than  the  waste- 
ful and  inoonvenientlv  narrow  galleries  at  South 
Keoangton.  There  is  likewise  to  be  kept  in  mind 
that  iheprq>aration  of  tyjncal  collections  is  sure  to 
ndiere  the  museum  of  a  ^^reat  deal  of  surplus 
vticles.  Moreover,  I  am  satisfied  that,  by  discard- 
ing in  a  great  measure  the  use  of  the  small  moveable 
Qtaea,  and  by  introduciog  the  system  of  permanently 
iixed  glass  cases  of  large  extent  ^ere  ^mU.  result  not 
pBlja  great  saving  in  money,  but  likewise  a  surpris- 
ing eeonomy  of  space,  accompanied  by  increased 
i&xt  If  we  are  satisfied  on  the  score  of  space,  the 
Btheradvantages  of  South  Kensington — airandlight 
^resolve  themselves  into  a  question  of  a  few  extra 
iuten  and  a  triflinfi^  increase  of  the  gas  bill.  More- 
over, it  cannot  be  left  out  of  sight  that  the  proposed 
^onoentration  of  educational  museums  at  South 
Kensington  cannot  be  effected  without  occupying 
t  good  deal  of  sp^e,  as  also  (as  I  had  occasion  to 
pcnnt  out  in  a  series  of  letters  made  public  some 
tone  ago),  it  is  to  be  taken  into  con8i<Kiration  that 
ibe  idea  of  exhibitions  is  not  nearly  so  dead  that 
^  ooold  not  be  resudtated  with  a  more 
practical  programme ;  because,  whenever  the 
f^le  of  this  country  will  set  earnestly  about 
^  establishment  of  technical  museums,  th^  will 
IiKo?er  that  no  such  museums  will  be  efficient 
>Dlen  they  are  constantly  recruited  and  kept 
|o  the  level  of  the  moat  recent  prosress 
^  an  international  competition  at  exnibi- 
^.  On  all  these  ^rounds  I  consider  that 
i  would  be  bad  policy  to  alienate  perma- 
tently  any  buildings  or  ground  which  would 
'S'Dder  it  afterwards  difficult,  if  not  impossible,  to 
«««nie  the  exhibitions.  Thus,  both  m  the  best 
Interests  of  the  India  Museum  and  in  those  of  the 
^sod  series  of  institutions  establifdied  at  South 
^^mington,  I  hold  that  it  is  best  to  adopt  the 
^lAries-street  site  as  the  place  for  the  permanent 
^^cation  of  the  India  Museum. 


DISCUSSION. 

^.  F.  Srsw  flolt  himself  unable  to  criticise  the  paper 
Jwnflj,  bnt  with  regard  to  the  snggestion  that  half 
^  ite  qpenae  should  be  borne  by  England,  it  was  quite 
^tolihn  that  the  expense  of  an  In<ua  Moaeum  should 
"«v«n  partially  borne  by  this  country.  He  saw  nothing 
JJJ^bto  in  iU  being  paid  for  by  India,  and  he  thought 
^JJ^adsof  that  country  would  be  glad  to  see  an  ex. 
t*^>>m  whieh  would  be  the  result  of  bringing  her 


more  prominently  before  the  English  public,  while  the 
nativea  would  not  grudge  the  money  spent  in  educating 
their  masters.  From  the  tone  of  the  memorial  recently 
sent  by  the  Society  of  Arts  to  the  Prime  Mimster^  hie 
supposed  there  was  a  probability  of  thia  plan  being 
adcptedf  and  on  that  supposition  the  next  point  to  be 
oonsidered  was  what  woold  be  the  effect  on  the  manage- 
ment He  belieived  that  the  granting  of  public  money 
by  Parliament  meant  nothing  more  nor  less  than  that 
the  Department  of  Scieaoe  and  Art  should  take  witiiin 
their  fi^rasp  one  more  museum  than  they  had  already, 
and  if  this  were  the  case  he  feared  the  fkte  of  Dr. 
Watson  and  his  museum  must  be  snmmed  up  in  three 
words— annexation,  absorption,  superannuation.  It 
must  be  said  the  resolt  would  not  be  so  bad  after  all,  if 
it  were  placed  in  the  hands  of  a  department,  whudi  hiad 
produced  the  best  and  pleasanteat  museum  in  London : 
but  it  by  no  means  followed  that  because  they  had 
managed  a  general  museum  well  that  they  woold  be 
equally  soooessfulin  managing  an  India  Museum.  What 
was  wanted  was  a  continued  flow  of  knowledge  fos  India, 
and  that  could  beat  be  obtained  if  the  museum  were  in 
the  hands  of  those  immediately  responsible  for  the 
government  of  that  country. 

Xr.  Baneijse  said  the  last  speaker  had  entirely  mis- 
conceived the  feelings  of  the  people  of  India  in  supposing 
that  they  would  not  begrudge  me  whole  expense  of  thu 
museum.  As  a  native  of  India,  and  speaSdng  for  his 
comitrymen,  he  thought  they  would  very  much  object 
to  bearing  the  entird  expense  on  their  own  shonlaers. 
<rhe  cost  ought  to  be  borne  in  the  ratio  of  the  advantage 
derived  bv  each  country,  and  with  some  consideration 
also  for  the  relative  wealth  of  the  two  nations.  Now 
the  natives  of  India  were  each  taxed  to  the  extent  of 
about  38.  4d.  in  the  pound,  whilst  Englishmen  only  paid 
Is.  8d.,  though  England  was  at  least  fifteen  times  as 
wealthy.  As  far  as  he  could  see,  the  museum  to  be 
established  would  be  more  for  the  benefit  of  England, 
and  though,  as  had  been  said,  Indians  did  not  grudge 
paying  something  to  educate  their  jnasters,  he  thought 
they  had  paid  aunost  enough  during  the  last  centwv. 
Tear  after  year  ten  millions,  or  one-fifth  of  the  whole 
revenue  of  India,  was  spent  in  England,  and  anybody 
who  knew  anything  of  political  economy  must  be  aware 
that  sudi  a  tning  was  most  disastrous  to  the  trade  of 
that  country.  Therefore  while  India  would  not  at  all 
hesitate  to  pay  her  foir  share  in  the  formation  of  this 
museum,  the  people  of  India  hoped  that  in  this  matter, 
as  in  all  others,  they  would  have  justice  done  to  them. 

Dr.  Leitner  agreed  in  many  respects  with  both  the 
previous  speakers.  There  was  no  doubt  that  a  large 
part  of  the  Indian  revenue  was  spent  in  England,  but 
at  the  same  time  the  result  must  be  looked  to  in  the 
good  administration  of  India,  and  it  was  absolutely 
necessary  in  the  interests  of  that  country  that  more 
should  l>e  spent  in  the  manner  proposed  by  Dr.  Watson. 
There  was,  no  doubt,  a  danger  if  the  views  of  Mr. 
Baaeijee  were  solely  attended  to,  that  a  continent  as 
large  as  Europe,  with  a  vast  variety  of  interests,  would 
be  treated  as  an  annex  to  an  existing  institution. 
Mndi  as  he  should  rejoioe  to  see  the  burden  lessened 
which  was  weighing  down  the  poor  people  of  India,  he 
oould  not,  in  spUe  of  his  admiration  for  the  earnestness 
and  ability  with  which  Dr.  Watson  had  been  following 
up  this  idea  for  the  last  fifteen  years  or  more,  but  sup- 
port in  his  own  interest,  and  in  that  of  the  museums, 
the  view  put  forward  by  Mr.  Drew.  It  was  a  different 
question  altogether  whether  'Rrt^'i^nA  should  oontribnte 
to  the  museum ;  but,  looking  at  it  praotioally,  he  thought 
the  safest  course  would  be  to  leave  the  matter  either  to 
the  Indian  Government,  or  to  that  marvellous  gene- 
rosity of  the  Indian  people,  which,  once  stimulated,  had 
shown  itself  in  such  surprising  and  ratifying  results. 
At  Lahore  they  had  a  museum  six  times  as  large  as 
the  one  in  London,  and  certainly  much  more  strikin{[. 
And  he  hoped  Dr.  WatMn's  views  as  to  making  it 
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■mpljr  ft  mnteiuii  te  pnustical  pnrpom  would  not  ke, 
too  oloaelj  followed;  of  all  luitioiia^  when  rightly 
ttimvlated,  bobo  wai  more  enseeptible  to  tliie 
Idea  of  tho  grand  than  tha  gnat  Enf^Uik  naitian,  and  to' 
laanra  that  cliBiiitnt  out  of  eoDBidemtion  wonUT  be  s  »ii-| 
taka  Whilst  the  sdentifie  element  khoold  bo  followed, 
theielDre,  the  totfltffwMia^t  Should  not  be  laal  light  of  as. 
•  maana  of  mrigoBatiBg  and  gifing  heal^y  and  noble 
ideas  to  those  who  Tisited  it ;  te  a  certain  nunberwonld 
oerteinly  go  away  with  an  ardent  desire  to  oonalder  more 
than  they  had  done  the  inbarests  of  the  gnat  Indian 
nmpita.  If  he  differed  on  any  point  ficom  Dr.  Watson, 
it  woidd  be  with  regard  to  the  aununstion  of  duylkaates, 
fi>r  the  great  saeoess  which  bad  been  acfateyed  in  Gto- ' 
maay  and  elaewhere  had  beoi  doa  in  very  great  meaaose 
to  UB  aggkoMcatioD  of  similar  spsoimens,  in  wMdb. 
eventaally  now  specimens  were  found.  Indeed^  a  great 
deal  of  Dr.  Watson's  own  snooess  had  been  attuned 
throagh  supplying  tiie  different  oentres  of  ooimneree  wi& 
dnpUoateo  Horn  his  own  treaanres.  l^e  dapUoates  would 
help  to  supply  the  Tarious  groups  under  which  one  and 
the  same  artide  would  be  placed.  For  ^uunple,  an 
emblem  of  Shiva,  put  in  as  a  stone,  would  come  in  again 
under  domestio  economy,  under  ethnology,  and  to  ifins- 
trate  history,  religion,  mythology,  and  so  forth.  He  felt 
bound  to  utter  a  word  of  caution  when  he  saw  a  man  like 
Dr.  Watson  entering  on  a  course  which  he  feared  might 
be  disastrous  to  himself,  beoause  to  him  it  was  due  that 
the  India  Museum  had  been  brought  before  the  public, 
having  been  removed  from  its  previous  almost  inacces- 
sible eminence.  He  was  quite  right  in  urging  that  a 
proper  locality  should  be  provided  for  it  wiUiin  the 
immediate  reach  of  those  most  interested,  viz.,  the  officials 
of  the  India- office.  However  great  their  knowledge  of 
India  might  be,  it  never  had  that  comprehensiveness  and 
grasp  without  which  all  knowledge  of  India  was  worUi- 
less ;  and  this  museum  would  give,  not  only  to  the  present 
and  past,  but  to  the  future  rulers  and  aeuninistzators  of 
India,  such  a  general  view,  and  it  ought,  therefore,  to 
be  placed  within  their  reach  as  well  as  of  the  natives  of 
India  who  came  to  London  to  study  at  the  medical 
schools  and  elsewhere.  It  would  be  impossible  to  suggest  a 
better  site  than  Charles-street,  or  a  more  efficient  manage- 
ment than  that  which  controlled  the  museum  at  the 
present  moment  He  hoped,  therefore,  that  the  Chair- 
man, who  had  heretof(»e  soown  much  interest  in  Oriental 
matters,  would  take  advanta^  of  his  parliamentary  posi' 
tion  to  see  that  if  the  English  nation  did  contribute  to 
this  obiect,  it  should  be  done  in  such  a  way  as  to 
materially  assist  the  object  in  view,  by  entiusong  the 
money  to  the  managemoit  of  the  India-offioe. 

Mt.  Wm.  Taylor  said  it  was  a  peculiar  and  not  very 
creditable  fact  in  taking  a  oompi^hensive  view  of  tlie 
administration  of  India  m  all  its  departments,  that  so 
little  had  been  done  for  the  matenal  prosperity  and 
industrial  prodnetiyeness  of  the  ooun&y.  We  had 
•obtained  by  conquest,  treaty,  or  good  management  this 
yast  country,  had  endeavoured  to  rule  it  well,  and  had 
given  them  the  beneflt  of  our  laws,  more  so,  perhaps, 
than  some  of  them  desired,  and  within  tiie  last  twenty- 
five  years  we  had  done  something  for  education.  ]§ut 
that  education  had  been  wh<^y  literary,  and  generally 
speaking  very  superficial,  though  it  had  raised  a  certain 
number  of  young  men  amongst  the  natives  to  the 
position  of  very  excellent  clerks,  and  there  had  been 
mstanoes  where  gentlemen  of  superior  intelUgenoe  had 
qualified  themselyes  for  higher  appointments  in  which 
uey  had  discharged  their  duties  vAth  great  effioieney. 
Moreover,  tiie  Indian  gentlemen  with  whom  they  had 
become  acquainted  at  the  l^dia  Assodation  and  in  fiiat 
society,  were  men  of  great  intelligence  and  high  charac- 
ter, who  in  everpr  way  did  oredit  to  their  eduoatloD, 
winch  had  certainly  Man  an  English  one.  But  what 
had  been  done  to  increase  the  industrial  capabilities  of 
the  millions  of  people  who  were  dependent  for  their 
eodstence  on  the  produce  of  l^e  litue  bits  of  ground 
Ihey  possessed,  and  the  seourfty  of  whose  lifo  lay  at  the 
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foaadalloaof  tholtabilily  of  tha  empiraf  TImsvm 
an  fficeoUant  mnawnm  at  jUihors^  and  indeed  bsyiM 
to  exo^  the  Punjab  from  his  tsmsrics,  beoaoie  thai 
thanativQshad  bean  brought  into  eo-opeiatioa«sdn» 
and  there  akme  had  ^  tad 


pathy  with  the  Si^^ 
of  practical  industrial 


been  enooonged.  fk 
loofcad  upon  the  scheme  of  Dr.  Wats(m  as  lyint;  ai 
root  of  ine  system  of  practfcal  aduoation  wil 
he  feared  that  great  ooantiy  would  erelong  go  to  _ 
bad.    Thepopomioawasvi^dly  ineTCoring,sodftit 
were  millionB  of  agiieuttnrists  Just  isMfaig  saAeuili" 
support  tfaeitaahroa,  and  how  was  tbat  inoiesaeof  pfi 
lationtPbafedP    Uidflssarwnaltwi^wsrsdopstowiiL 
tab^  md  dovelop  tb»  ea#abilitifis  of  Ilia  oooat^W 
foaxod  for  the  fotnre,  and  he  looked  upon  snohtaMH 
as  had  bean  described  as  more  calculated  thsniMfli 
eUe  to  develop  an  industrial  omniaation  and  fad 
future  prosperity.    Hie  system  of  education,  like  c^ 
thing  else,  required  a  centre,  and  that  coold  ted 
supimed  by  a  museum  of  tibis  kind,  from  whidi  n^ 
li^t,  civiKsation,  and  industry,  would  be  djawurt 
to  e««ry  corner  of  tho  land.    Whether  tiM  uMBsy  a 
from   India  or  England,  he  hoped  it  woddsot 
wMBting,  and  ho  did  not  tkpmk  any  senilblepsnMiM 
doubt  that  CharlsS'^atreel  was  the 
buildiDg. 

Ih,  Dresser  felt  a  strong  sympathy  with  Br.  Wil 
in  the  endeayeurs  he  was  miudng  to  enshls  Bs^aki 
to  study  India  snd  its  arts  and  manufiMstaros  mmm 
His  had  had  many  opportunities  of  observiagthi  pci| 
of  Saglish  manufM^ures,  and  the^  had  reined  \ 
great  advantage  from  the  atudy  of  Indian  Ubatt 
objeota.  PriortolAdltfaarewaaayerypoorclwofad 
p^iod  to  industries,  but  at  that  time  heramsmboei 
Herbert,  whose  pupil  he  was,  calling  his  attsntiasiB 
Indian  objects  in  the  exhibition,  and  remaddng  tU 
could  not  find  amongst  them  all  a  single  instum  d 
harmonious  combination  of  colours.  This  obteni 
was  i^Eterwards  repeated  publicdy  by  Mr.  Bedgnri^ 
"Mi.  Owen  Jones,  and  he  belieyed  it  was  to  a  gnd 
tent  the  cause  of  the  advaaoe  which  had  Istdf  1 
made  in  art  industries.  English  mannfrataxeo 
made  a  great  deal  of  money  by  copying  ^  ^ 
fabrics  of  Algeria*  China,  and  Japan ;  agsn*  a* 
Minton's  best  produottoaa,  in  a  decorative  poiat  of  i 
were  little  more  than  re-casts  of  fine  worn  froo  C 
or  some  other  Eastern  country.  He  was  of  opQ 
therefore,  that  whatever  might  be  the  benefit  to  B 
England,  at  any  rate,  would  profit  greatly  frtsn  \ 
opportunities  of  studying  In<uan  productiona  Ai 
tune  ago  he  took  two  r<nglish  manufiictorers  tothel 
Museum,  where  they  learned  some  valuable  leswr 
he  certainly  did  notsee  wh^  India  should  pay  tbt 
expense  of  snoh  an  estabhshment  He  wss  pan 
that  with  a  better  knowledge  of  each  other  tin  I 
natums  would  like  each  other  bettor,  and  do  Ml 
aid  one  another.  If  Kugland  oould  ahow  thenatM 
India  how  to  make  what  they  wanted  with  less  Im 
or  could  sell  it  to  them  at  a  less  oast,  and  take  theirj 
duce  in  return,  it  would  be  an^t  benefit  to  thm 
therefore  he  considered  Dr.  Watson  was  perfectif  I 
in  endeavourmg  to  brixig  the  two  countries  ioto  d^ 
coimeotion  with  one  ano&er. 

Xr.  Hyde  Clarke,  said  it  was  quite  trae 
even  the  advantages  gained  by  England,  Indit  ^ 
participate  in,  but  the  chief  feature  which  mostcoer 
this  scheme  to  the  mindsof  aU,  was  that  it  was  cfic^ 
especially  to  promote  the  best  interests  of  India 
Banerjee  had  oomo  forward  to  ^xprem  tts  op^ 
the  pac^e  of  India,  and  thon^  he  waa  not  aa*i»< 
steps  had  yet  been'taken  to  provide  for  pofielir  df 
aentation^ia  that  oonntry,  it  waa  an  esaaipleof  wtf 
gresa  of  jSngHsh  rale  that  he  should  haw  000s Jf  I 
the  aeat  of  Gk>yBiBm6Bt  and  froely  exiaiawd  to' 
<^nnion8  and  those  of  his  friends,  whiob  hs  ^^^ 
{iisv)bably  h«ve  dqaaao  fraely  and  fiaUy  in  the  tise « > 
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fwi  «BMnin  wlio  rded  in  DeOd.  NotwitJbsteiiding' 
vbft  leLad  laid  about  the  grieraooee  of  India^-aa  to 
uliekliioMwhA  had  exuninad  the  anl^eot  woidd  hardlj 
agM  with  him— 4here  stOl  remained  the  question, 
kov  «» India  to  be  goremed  fbr  the  beneit  of  her 
paopk?  Was  ibe  to  be  goremed  bj  the  knowledge  of 
tkM  people  themaelTea,  or  was  she  to  haTO  applied  to 
hv  tbi  knowledge  and  ezperienee  of  wettem  eMliaa- 
imi  India  waa  mddn^  progrow  in  many  respeeta, 
flvn  in  iadnitrial  edoMion,  thoogh  she  did  not 
4iffff  ie  materially  from  other  ooontries  as  to  be 
aoipt  from  those  vioissitades  and  rorolutions  of 
lodoitry  which  had  orerttoiEen  other  nations. 
B»  bdisTsd  this  mnaeom,  as  propoeed  by  Dr.  Watson, 
wild  rabserre  the  great  purpose  of  industrial  advance- 
iieot»  bat  ha  wished  to  protest  against  the  statement 
ftat  wa  me  oppressors  of  India  instead  of  having 
«mUd  in  eveiy  way  towards  its  progreas.  Looking  to 
im  experience,  it  was  desirable  ti^t  the  idea  now 
W&aglitfiarwafd  ehould  be  realised  at  the  earliest  pos- 
able  fflSBient  Forty  yean  ago  a  oommlttee  of  the 
Hi»ie  of  Commons  sat  on  the  subject  of  trade  educa- 
ira,  iod  it  recommefided  the  very  system  of  instruction 
k  vhich  Br.  Watson  had  referred,  and  titere  were 
kpeattthattimethat  it  would  be  provided.  They  had 
»»ited  forty  years,  but  he  hoped  they  would  not  have 
to  vMt  ibrty  more  Ibr  whai,  after  all,  would  be  of  much 
•w  benedt  to  India  tiian  to  England.  Whatever 
a%kt  be  the  nature  of  the  oontribution  made  by  this 
9mtrjM  hoptd  it  would  not  be  long  delayed,  and  he  was 
mB,  vith  the  good  feeKuff  towards  India  now  existing, 
*BB  voold  be  very  little  difficulty  about  the  appor- 
ItoM&t  One  matter  Dr.  Watson  had  refJerred  to, 
^  that  the  nataval  oonsequenoes  of  the  establishment 
#»  tiade  nmseum  must  be  the  addition  of  a  trade 
Vvft  whiob  would  be  the  means  of  making  the 
mi  of  India  known,  and  would  help  her  interests  as 
M  u  those  of  Britii^  manuliMturers. 
lit.  Baasxjee  desired  to  say  that  he  had  been  mis- 
tt^cntood,  not  having  intended  for  one  moment  to 
■mnite  that  the  English  had  oppressed  his  native 
Inntrj.  He  should  be  false  to  the  lessons  of  history 
M  to  the  facts  had  he  made  any  such  statement,  and  he 
l^d  not  have  been  there  to  represent  tiie  grievances 
**  India  had  it  not  been  for  the  English  education  he 
'  teoeiyed,  and  which  he  never  wouM  have  obtained 
for  the  Bngliah  Government.  All  he  meant  to  say 
that  as  India  waa  so  poor  it  would  only  be  fair  to 
that  in  mind  in  apportioning  the  expense  of  the 
museum,  and  to  charge  her  with  only  so  muoh  as 
i*  dremnstanoea  of  the  ease  justified. 

Jh«  Ohairmair  said  he  was  an  advocate  for  the  exten- 
feaof  nnseums  of  all  kinds  throughout  the  kingdom, 
H  ako  for  the  appointment  ci  a  Sunister  of  Education, 
mo  dumld  have  the  entire  control  of  such  establish- 
^nta,  because  the  misfortune  was  now  that  museums 
M  gdferies  were  under  different  boards  and  trustees, 
^  often  irresponsible  bodies,  the  result  beinff  any- 
f^  ^  economical,  useful,  or  harmonious.  (5n  this 
pmt  aabjeot  he  thought  tiie  paper  exceedingly  valu- 
|H^  bqlBr.  Wataon  ha{  perhaps,  a  little  overstated  the 
phUc  indifference  to  the  question  and  the  alleged  neglect 
*wy  Free  Libraries  and  Museums  Act,  which  was 
40  years  ago.    It  was  a  long  time  before 


^■y^of  the  Aet  than  in  almost  any  town  in  England. 
^Baminghsm,  there  was  a  grand  oedtral  free  Ubraty, 
5?*^. »  splendid  refennce  library,  the  Cervantes 
gjigccBlsctsa  by  Kr.  Brand,  a  glorious  Shakespeare 
M^l^  ^  ^^  museum,  which  was  being  added  to 
JJTW,  not  only  by  payments  out  of  the  rates,  but  Irjr 
y*™*  whieh  the  ntepaying  had  given  to  the  whole 
2^tr  ^  OMffiald  ihiy  had  a  oeotral  tne  Uhnty 
«(  ttAs  hnaobsi,  aftd  ttie  Prisee  of  W«lea  Was  oomiBg 


down  before  long  to  open  a>ew  park  and  a  museum.  The 
towns  which  had  taken  advantage  of  the  Act  had  found 
themselves  so  restricted  in  their  expenditure  by  it,  that 
a  week  ago  he  had  introduced  a  Bul  to  amend  the  Act 
giving  to  local  authorities  the  power  of  expending  twice 
ae  much  as  they  had  been  able  to  heretofc^e.  He  hoped* 
therefore,  that  all  the  large  towns  throughout  the 
oountrv  would  soon  have,  not  the  bleak,  bairen  em|>ti- 
ness  which  had  hitiierte  marked  them,  but  instructive 
museums  which  should  show  them  something  of  Oriental 
,as  well  as  other  art,  and  be  a  source  of  rational  amuse- 
ment and  instruction  to  the  people.  Ferhapa  Dr. 
Watson  had  dwelt  rather  too  much  on  the  advantage  to 
England  of  the  India  Museum,  for  he  believed  such  an 
establishment  would  be  twice  blessed,  and  that  India 
would  fblW  share  the  advantage  of  her  connection  with  this 
country.  Such  amuseumwomdnotonly  instruct  manufac- 
turers m  Oriental  art,  but  it  would  also  enable  both  them 
and  the  KngHah  pasple  gemarally  to  appreeiate  better 
the  products  of  India,  and  teach  them-  how  to  devekpe 
her  raw  materials.  They  had  seen  something  of  her  i*ro* 
ductive  power  at  the  time  of  the  cotton  DaaEune;  Utam 
industries  had  since  been  introduced,  and  from  ladia 
it  was  expected  that  nearly  the  whole  of  the  supply  of 
quinine— the  most  valuable  drug  in  the  pharmaoc^Kmii— ^ 
would  be  derived.  There  would  also  be  a  largely- 
increased  cultivation  of  tea.  It  was  quite  true  that 
India  was  comparatively  a  poor  country  ;  but  what  (he 
people  required  was  more  remunecative  employ- 
ment, which  could  only  be  obtained,  not  by  culti- 
vating a  bit  of  rice  for  a  bare  subsistence,  but 
by  introducing  something  which  would  find  a 
market  all  over  the  world.  With  regard  to  the  cost,  he 
said  unhesitatingly  that  England  ought  to  be  not  only 
just,  but  generous.  The  revenue  of  India  was  hardly 
sufficient  to  meet  her  expenses,  which  had  been  perhaps 
rather  too  lavidi  where  the  most  rigid  oconomy  was  re- 
quired. He  was  one  of  a  small  band  in  the  Mouse  of 
Commons  who  intended  to  see  that  nothing  was  spent 
either  in  India  or  in  England  on  Indian  account  wnich 
was  not  fairly  due  from  India,  and  he  should  rather  err 
on  the  other  side  than  be  too  exacting.  He  regretted 
the  unfortunate  expression  which  had  been  made  use  ef 
about  tiie  people  of  India  educating  t^eir  masten, 
because  in  these  days  all  claimed  to  be  subjecta  of  the 
same  sovereign,  and  to  stand  on  a  perfect  equality ;  but 
if  Englishmen  were  going  to  be  educated  the  education 
waa  worth  paying  for,  and  they  might  at  least  pay  fbr 
it  themselves,  and  were  much  better  able  to  do  so.  Soma 
gentlemen  were  anxious  that  India  ahould  bear  the 
whole  expense,  in  order  that  the  museum  might  be  kept 
under  the  control  of  the  India-office,  and  uudoubtecUy 
there  was  room  for  suspicion  lest  they  should  drift  into 
the  hands  of  the  Science  and  Art  Depaitmeat ;  but  ha 
thought  the  days  of  the  preponderanos  of  that  depart- 
ment were  numbered,  and  that  the  whole  would  nave 
to  be  placed  under  the  control  of  a  leMonsible  ministor. 
At  the  same  time  he  thought  Mr.  Baneriee  laid  too 
mueh  stress  on  the  statement  that  ten  miuiops  of  the 
Indian  revenue  were  apent  in  England.  If  it  wero  aa 
it  waa  ^ent  exelusively  for  the  benefit  of  Indian 

Xr.  Baneijae— In  pensions. 

The  Chaixmaa— Not  the  ten  millions. 

Mr.  Buieijee— Six  or  seven  millions. 

The  Chairman  said  he  thought  the  pennooa  of  Indian 
officers  were  fairly  earned  in  India»  and  if  England  waa 
to  govern  the  country  at  all  she  could  not  do  it  mook 
more  cheaply,  as  &r  as  officials  were  concerned.  If 
the  most  able  engineer,  scientific  men,  lawyers,  and 
administrators  were  sent  Out  to  India,  England  could 
not  be  expected  to  pay  them,  and  in  this  respect  India 
only  had  to  do  the  same  as  «nyof  the  colonies.  He  agreed 
witn  Dr.  Leitner  that  Dr.  Watson  had  done  grei^  ser- 
vice in  bringing  the  India  Museum  a  little  nearer  tha 
earth,  Ibr  fdnuMly  it  was  what  artists' called «' skied  "  td 
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inch  ftn  extent  tkat  it  required  a  man  of  ^reat  enofgy 
imd  roboBt  ooaititutioo  to  make  up  }m  mmd  to  riiit  it  n 
■©ccnd  time.  Dr.  Watson  mIgUt  be  oojigratuUted  on 
the  fact  that  it  would  now  be  weU  s^sn  for  the  firat  timo. 
and  that  waa  tho  moet  important  at«p  to  wards  gettiog  it 
propt^rljf  provided  for  hereafter.  The  parmanant  loc^tj 
Mhould  certainly  bo  conyenient  of  ficcGss,  not  merdj  for 
aightfleors^and  itahouldbeairanged  ina  s<;ientilicmanner, 
as  bad  been  auggested  by  Dr*  WataoBp  whom  he  hopad 
would^  long  remain  at  the  head  of  it*  Those  who  knew 
anytbtng  of  the  sp  loo  did  art  productions  of  Indiii 
would  agree  with  him  that  ft  wm  an  art  educalioa  to 
BO  through  an.  India  muMum.  He  hoped  India  would 
derire  great  ad  vantage  from  its  establiBhment ;  but  that 
I  ihe  would  not  do  what  he  feared  he  bad  seen  some  slgnB 
i  of  lately,  Angliciaa  her  own  art  produotionfl.  He  begged 
to  conclude  by  moyisi^  &  TOfco  of  thanka  to  Dr*  Totbea 
Watacn. 

The  motion  having  been  paeaed  unanimonely, 

Dr.  Forbaa  Wat  ion,  in  reply^  said  an  appeal  had  been 
lade  to  him  to  think  twice  before  doing  anything  which 
'  vonld  involve  a  ^rant  of  pubHc  money  from  the  Im- 
perial Exchequer,  Sir  fear  it  should  reault  in  the  mu^euru 
ptting  under  the  aw»y  of  South  Kensington,     AU  he 
had  to  flay  on  that  point  waa  thLfl,  the  first  thing  to  be 
conaidpred  waB^what  was  right  ?     If  it  was  juat  that 
the  expenas  ahould  be  ahured  between  the  two  countries 
they  ought  not  to  think  of  the  consoquenoea.     But  if  it 
did  BO  happen  that  a  public  grant  was  made,  he  had  no 
.donbt  that  Parliament  would  see  that  it  was  properly 
l^».u^  in  the  interesta  of  both  England  and  Iniia* 


MISCELLANEOUa 


MILITAEY  TBAINIKG. 

In  the  Houao  of  Lorda  on  Hoaday, 

Tha  Earl  of  Laudard»lo,  in  calling  attention  to  thesub- 
L  ject  of  military  training  in  pubKc  schooli  and  training* 
tfthips,  said  their    lordahipa   were   aware   that  in    thi» 
onntry  grt^at  diflSculty  waa  QXperienced  in  getting  lioya 
c  men  for  serviee  in  tbo  Army  or  Ka%*y,     We  ought  to 
^  look  to  thia  while  EugLmd  waa  at  paace,  bocauae  war 
m  now  before  one  knew  what  he  waa  about,  and  it 
brought  to  an  end  before  either  aid©  bad  time  to 
train  new  loiries*      He    waa   conyinced   that    if    bjys 
were  to  undergo  a  simple  system  of  military  training, 
tho  country  would  have  a  better  clasa  of  men»    There 
was  nothiuiT  boy  a  liked  better  than  playing  at  aoldiora 
J  ftnd  Bailors,  but  if  they  wore  left  until  they  were  grown 
tlie  opiportunity  waa  loat.     Ileferring  to  the  Volun- 
.      ny  he  iftid  too  much  could  not  be  urged  in  Iheir  favour^ 
They  came  forward  in  defence  of  their  oou^t^3^  but  they 
knew  they  would  be  of  no  use  nnleas  they  trained.     He 
r  ^xpreeiad  satisfaction  with  the  proceedings  of  a  deputa- 
i^on  which  a  few  days  ago  watted  on  the  iJommaQd€?r-in- 
IChief  on  this  a  object     It  waa  poiated  out  to  his  Eoyal 
""^'vhneof  that  thta  drill  would  not  only  conduce  to  the 
dth  of  the  boy  a,  but  would  engender  habita  of  dis- 
cipline and  obedience*     He  believed  tho  Government 
waa  diapoaed  to  do  all  it  could  to  establish  training-ahips 
for  the  mercbant  service,  and  therefore  he  hoped  it 
would  do  what  it  coiild  to  further  military  training  in 
public  schools. 

The  Buke  of  Bichmond  aaid  he  did  not  intond  to  go 
into  the  question  which  had  been  nosed  with  reference 
to  the  poaition  this  country  would  be  in  if  suddenly  en* 
gaged  m  war.  He  should  confine  himaclf  to  the  bearing 
of  the  quefetion  of  the  mEitary  and  naval  aervices.  Uis 
noble  friend  began  by  stating  that  which  waa  not  quito 
in  accordance  with  the  fact— namely,  that  education  waa 


now  oompulsory ;  because,  although  m  doalil  tka  ■ 
of  Gompulaion  waa  yestod  in  the  School  Boardi,  t(S 
no  means  described  what  prevukd  thfOQ^oil 
country*  Ha  was  quito  ready  to  admit  with  liia  j 
friend  that  the  drill  of  the  charact^  ha  dsAsttbad  ii 
groat  benefit  to  all  boya,  whether  intended  for  thi  I 
or  tho  Naryf  by  imparting  to  them  thosQ  idaaa  of  i 
regniarity,  and  disci pH no  without  which  it  wu  m 
to  obtain  fully- qualified  soldiers  and  e^ilora^  Tbd 
ject  was  by  no  meana  new  to  them,  for  the  Codev 
waa  iaaued  in  1371 — paragraph  24-^pTOYiidau 
Inatruction  of  the  kind  might  be  ^ven,  and  t«o  m 
week  for  20  weeks  devoted  to  this  instntctioa  idi 
counted  as  school  litt^endance,  WhEru,  in  the  mtm 
a  circular  oa  drill  was  iaaued  by  the  8ecretiiy| 
Educational  Department  to  her  Alajasty's  inapael 
schools,  a  memorandum  waa  added  pointing;  outtll 
arrangementa  for  carrying  out  the  drill  nmst  be  m 
as  to  suit  the  circumstanoei  of  eaoh  ease,  ittttttfl 
then  called  in  the  memorandum  to  tha  fiufc  11 
nocossaiy  drill  could  be  imparted  by  Rifle  Valofil 
by  memhers  of  a  Militia  staff,  who  duriag  tbs  I 
part  of  the  year  had  not  much  to  do.  Ko  objeetfl 
raieed  to  this  by  his  noble  friend  the  Secirataiy  m 
(^Lord  Card  well),  ao  that  drill  was  recogniin  I 
(iovemment^  and  means  were  taken  to  have  it  cifa 
in  the  various  achoola  throughout  the  county  1 
chose  to  avail  tbemaelvea  of  it.  There  might  U 
doubt  raised  as  to  what  drill  waa  meant  in  tha  artij 
had  referred  to,  and  in  the  Code  this  yaar  thi 
'*  military  *'  was  iGserted  so  as  to  remove  all  do^n 
present,  therefore,  all  schoots  might  have  tluM 
the  drill  if  they  chooaa  to  avail  uienuelvei^lH 
regard  to  the  Naval  Servises*  tho  Fin|.^^| 
Admiralty  had  expressed  his  readineaa  tooo^lPH 
the  committees  of  the  training-^ships  in  this  mm 
iLad  viaited  the  training-shipB,  and  he  wis  ptsm 
make  proviaiona  for  having  the  boya  drilled  m 
ahip.  With  r(3^pect  to  the  Mercantile  Morio^fl 
now  before  Parliament  won  Id  take  power  totMtft 
hoya  in  guna  and  small  arms  also.  He  thn^B 
fore,  hia  noble  friend  would  agree  that,  so  &nfl 
of  the  education  of  boya  in  this  country  wit  &m 
tbe  preaent  Qovemment  was  qoito  aUve  to  the  H 
for  some  step  of  the  kind-  1 

Earl  P^rtescua  thought  nothing  could  ba  mofj 
fuctory  than  the  atatemtut  made  by  the  nobla  dol 
the  phin  adopted  by  tho  lite  aud  extondedby^fl 
Government  for  enoouraging  military  and  Q^H 
part  of  the  edtu^tion  of  the  country*  '^'^H 
bad  spoken  of  drill  as  a  preparation  for  tho  SoM 
naval  aervice,  hut  there  waa  very  stron|i  eviden 
manufacturing  districta  that  drLLl  was  Mghly  ?»■ 
qualification  for  peraona  employed  in  manuw 
0  perationa .  Sir  Joseph  Whi  t worth  stated  that  a  li 
who  had  acquired  the  habit  of  moving  promptlfl 
word  of  command  was  worth  on  tho  averagi  J 
Is.  6d.  a  week  more  than  a  man  of  equal  dcxtan 
had  not  acquired  the  habit.  He  was  aorry  drfl 
not  be  introduced  into  the  elementary  schoouv  thl 
thought  the  teachers  of  it  did  not  receive  m 
masters  generally  the  active  support  and  cotiatid 
which  they  were  entitled.  1 

Lord  Sandhurst  could  not  agree  with  th9  HM 
who  brought  forward  thia  subjoct  that  the  im 
boys  at  school  would  largely  effect  the  recn^tunfl 
Arm^»  He  waa  inclined  to  think  that  the  mm 
of  drill  into  the  schools  mentione^l  by  the  mm 
would  not  have  a  very  great  effect  on  M 
although  it  might  improve  yerj  mnelL  Ibe  fl 
capacity  of  young  men*  In  hia  printed  notion  III 
earl  referred  to  ^*  whut  is  caQod  tuiliUry  tiaafl 
public  schools  and  public  train iog^ahips/'  H«M 
that  the  noble  earl  waa  alluding  to  SGho«QiH| 
military  charactorj  and  everybody  knew  tiM^| 
ehips  had  «^  xwnX  charaotor»    Froai  luiTiflfH 
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tnitf  of  mapeoting  one  of  thete  ihips,  ha  wai  able  to 
mjiiithtn  mm  no  bettor  OTstem  of  paroTidingzeoniito 
ighaMijet^B  ohipo.  Bat  there  was  this  impoituit 
Motim  between  the  Aimy  and  Navy: — It  was 
ranble^  be  beUered,  to  eomloy  a  rery  great  number  of 
Doyi  in  ships  profitably,  whooraas  in  oar  regiments  the 
Baniofeomlojing  boYB  were  rery  small  mdeed.  To 
ttdiiietthe  ulostrioas  doke  who  osoally  sat  ontheeross 
banohot  (tiie  Dnke  of  Oambridge)  drew  their  lordships' 
ittntioalaBt  year.  It  was  not  his  wish  to  throw  oold 
niter  on  the  proposal  of  the  noble  end  gallant  earL  To 
a  pit  extent  ha  oononrxed  with  him,  and  with  the 
noUedoke;  bat  he  thoaght  a  soiall  matter  of  this  kind 
ooght  not  to  be  allowed  to  interfere  with  the  great 
qoMtioa  of  Beoraiting  which  was  to  be  considered  in 
aaoUiflr  place. 

ThoKarqnis  of  Laaidowne  thoaght  the  teaching  of 
drill  would  tend  to  diffose  a  milituy  spirit  among  the 
people.  It  had  oooarred  to  him  that,  as  before  long  a 
nofflber  of  men  belonging  to  the  Beserve  Forces  woald 
be  Kittered  aboat  in  Tanoas  parts  of  the  ooontr^,  the 
GoTenment  woald  do  weU  to  consider  whether,  if  the 
pij  of  some  of  them  was  sliffhtly  increased,  they  might 
Dot  be  made  aTailable  as  driu  instractors  in  schools. 

Altar  a  fbw  words  from  the  Sari  of  Landerdale  in 


lalject  dropped. 


AN  INTEBNATIONAL  EXHIBITIOK  AT  PABIS. 

An  International  Exhibition,  comprising  every  de- 
Kription  of  machinery,  apparatus,  implements,  ^., 
anployed  on  board  amp,  in  fisheries,  and  in  aH  other 
161  and  river  indastries,  will  be  held  in  Paris  daring 
the  caioiiig  summer,  ander  the  patronage  of  a  highly- 
ffifloential  Commission,  aided  by  committees  for  oroaps 
uui  diMs  and  by  foreign  delegates.  The  Exhibition 
will  be  in  the  Palais  de  Tlndostrie,  Champs  Elys^es, 
m  which  was  held  the  Paris  Univeital  Exhibition  of 
IS5J ;  it  will  be  opened  on  the  10th  of  Jaly,  and  dosed 
en  the  15th  November.  For  the  fdrtherance  of  the 
Bteneto  of  British  exhibitors,  a  London  Committee  has 
been  formed  ander  the  presidency  of  the  Lord  Mayor, 
and  comprising  46  gentlemen  who  are  fiurly  repre- 
KotittTe  of  those  most  concerned  in  all  the  classes  of 
oMecta  which  will  be  shown.  To  this  committee,  Mr. 
Sdnuuid  Johnson  is  honorary  secretary.  In  order  to 
afford  the  fallest  information  to  those  who  may  require 
itt  the  committee  has  prepared  a  pamphlet,  contaming 
th«  official  regulations  for  the  government  of  the  Exhi- 
J)(tion,  and  also  the  plan  of  daasification  which  has  been 
laid  down. 

We  learn  from  this  pamphlet  that,  as  might  be  ex- 
pected, the  total  apace  reserved  for  British  exhibitors  ia 
Hnuted,  and  hence  that  applications,  especially  for  the 
^^nision  of  heavy  machinery,  or  when  water,  g^as,  or 
^eun  is  required,  should  be  made  withoat  delay.  The 
pOBol  ohsjge  for  floor  apace  will  be  at  the  rate  of  30a. 
per  Kjoare  yud,  and  wall  apace  will  be  charged  Ida.  per 
f^iotto  ^ard.  All  atands,  fflaas  cases,  decorations,  and 
loicriptions,  most  be  fomisned  at  the  cost  of  the  ex- 
mbitota  (the  cases  not  to  be  more  than  10  ft.  high),  and 
■Qit  oonform  to  special  r^olations  with  regaid  to  the 
dop^of  apace  occapied  in  the  respective  claaaes.  The 
C'nBouaaioners  will,  ander  certain  drcamatancea,  cause 
■|ch  worka  to  be  carried  oat  by  their  own  contractors  at 
Old  diaiges.  Books  or  memoirs  will  be  admitted  at 
^J^per  volume,  and  for  these  the  necessary  shelves  and 
jmpi  will  be  famished  free  of  other  charge  by  the 
^^ffliaion.  All  ffoods  forwarded  to  the  Exhibition 
l^mbe admitted  undar  bond,  subject  to  the  payment  of 
<<tf  on  what  is  sold.  Exhibitors  will  have  the  right  to 
^m  prices  to  their  goods,  to  effect  sales  in  the  boild- 
PKM  to  vemeve  arndes  at  hoars  when  the  Exhibition 
Vvndto  the  pnblio,  on  condition  of  immediately  re- 


placing them  by  others  of  similar  character.  Small 
portable  articles,  manufiustared  in  the  Exhibition,  may 
be  removed  at  any  time;  and  permission  mav  be 
obtained,  on  spedal  tenns,  for  the  distribution  and  sale 
of  samples  of  wines,  liqueurs,  and  other  drinks.  All 
ffoods  mast  be  deliverea,  at  the  latest,  on  the  lat  of 
July,  and  apace  left  nnoocnpied  after  that  date  will  be 
fbrfoited. 

Ezhibitora  will  be  reqaired  to  bear  all  expenaea  in- 
curred in  conatructing  apecial  foundations,  and  in  pro- 
viding driving-belts,  puUies,  and  such  like  gear,  lliey 
will  also  have  to  supply  the  necessary  shafting,  to  maro 
their  own  connexions,  to  furnish  saitiable  meters,  and  to 
pay  fbr  the  water,  gas,  or  steam  reqaired.  Explosive 
and  detonating  sabstanoes,  as  sach,  will  be  excluded ;  * 
bat  spirits,  aloohd,  mis,  anid  other  inflammable  bodies, 
if  contained  in  strong,  well-closed  vessels,  as  well  aa 
imitations  of  percusrion  caps,  foses,  luoifer  matches,  &o,, 
mav  be  exhibited  ander  special  regulations.  Nothing 
will  be  admitted  to  the  Exhibition  which  is  not  distin- 
guished by  merit,  interest,  or  sup^ority  of  some  kind. 
Ko  photographs,  copies,  or  reprodactions  of  any  objecta 
will  be  permitted  to  be  taken  withoat  the  consent  of  the 
exhibitor;  but  the  Commission  reserves  the  right  of 
taking  general  views,  and  the  regulations  make  no  men- 
tion of  provisional  pa^ts  for  new  inventions. 

The  objects  exhibited  will  be  arranged  in  eight  groaps, 
which  are  sabdivided  in  42  classes.  The  first  group  in- 
cludes the  prodacts  of  seas,  rivers,  and  lakes,  whether 
useful  as  food,  medicine,  in  the  arts,  or  as  manare.  The 
second  gronp  indndes  implements  and  processes  ased  in, 
fisheries,  together  with  all  apparatus  employed  in  the 
breeding  and  protection  of  fish,  oyatera,  and  aquatio 
birds.  It  therefore  takes  in  nets,  harpoons,  dredges, 
tackle  of  all  sorts,  aqnariums,  breeding  tanks,  and  even 
foantains  and  decorations.  The  third  groap,  whida 
is  somewhat  vagaely  described  aa  *'j;enerai,"  con- 
aiata  of  no  leaa  than  12  classes,  which  mdade  model* 
and  sections  of  vessels  of  all  descriptions,  masts  and 
rigging,  cordage  of  all  kinds,  anchors*  steering  and 
lowering  tackle,  balloons,  flags  and  signals,  chrono- 
meters and  other  scientific  instruments  connected  with 
navigation,  indading  charts ;  ftimiture  of  all  descrip- 
tions ;  food  of  every  hind,  indading  cooking  apparatus, 
and  pens,  coops,  and  cages  for  live  atock ;  yama,  threada, 
tiaauea,  dothinff,  dothing  materiala,  tents,  canteens,  and 
weapons;  medicines,  medicine  chests,  and  surgical 
instruments,  sanitary  and  ventilating  contrivances,  dis- 
infectants, and  '' insect  destroyers."  The  fourth  Rroup 
indndes  materials  and  processes,  under  which  head, 
besides  much  that  is  obvious,  we  find  mention  of  draw^ 
ings  and  models  of  ports  of  refuge,  basins,  moles, 
jetties,  dama,  fiood-ffatea,  fioating  docks,  brioka,  tiles, 
slate,  cement,  and  other  materials ;  lighthouses,  rignals, 
rockets,  buoys,  &c.,  telegraphv  as  applicable  to 
lighthouses,  signal  maata  ana  aemaphorea,  and 
coloured,  rotatory,  and  electric  lights.  The  last  dasa 
of  this  group  indndes  apparatus  and  other  ^  mean* 
of  loading,  stowing,  unloading,  and  trana-ahipping ; 
fixed  and  travelling  cranes,  hoiats,  and  aheara ;  modea  of 
packing ;  boxea  and  caaea ;  and  apecial  vehidea  for  the 
ahipping  and  unahipping  of  gooda.  The  fifth  group 
indudea  all  forma  of  life-aavinjr  apparatua ;  the  aixth, 
implementa  and  equipmenta  for  maritime  and  coast 
sport,  together  with  the  products  thereof,  such  as  furs, 
sxins,  hair,  feathers,  &c, ;  and  the  seventh,  natural  or 
mannfiictured  productions  used  on  shipboard.  Tha 
eighth  group  is  educational,  and  comprises  all  th& 
appliances,  either  of  paat  times  or  in  present  use,  which 
bear  upon  the  history  of  navigation  or  illustrate  tho 
methods  of  teaching  it. 

In  such  an  Exhibition  as  this,  it  is  hardly  necessary 
to  say,  there  will  be  ample  room  far  the  display  of  the 
inventive  inffenuity  and  maritime  skill  of  I&glishmen ; 
and  the  Enguah-apeaking  oommunitiea,  if  they  put  forth 
their  strength,  should  be  able  to  edipae  all  other  ooun- 
triei.    Unfortnnatdy,  Exhibitions  are  not  popular  with 


I 


OS  at  presant*  NQtwithitaaduig  ttik,  the  ezpenni«&t  of 
AH  IntematiooAJ  Exhibtdoo  limited  to  tbe  mieU  gIsm 
of  ■en  ttod  riTOr-faring^  pooplop  ooii  to  tb«  artides  mad? 
for  thau  roqulrementt  <?r  proeured  by  their  industry,  in 
at  onco  novel  and  striking ;  and,  just  becatiae  it  is  csaJ- 
culated  to  caU  fortt  the  warm  interest  of  a  daa«^  il 
nmy  poaaibly  be  moro  suecoasfQl  than  an  undertalciag 
which,  appealing  to  the  sfm|>athio8  of  all,  failed  to  touch 
thoto  of  any.  It  is  defiirable  that  tbe  Lofd  Mayor,  and 
the  oOfromLttee  working  under  his  presidetioy,  ihoijld  sparo 
na  oSort  to  stdoro  thjtt  tkis  country  shall  bo  vortksly 
ropr««atad  In  a  cooapositioii  in  which  she  on^t  %q 
reap  a  hr§G  shfti^  of  the  rewards— aot  only  of  the  grnJid 
prices,  Ihe  diplomas  of  honour,  and  the  mtfdkb  in  gold, 
ailTOT,  and  bronsse,  which  tho  Commumonora  promise  to 
confer  ufGXL  the  daiervingi  bat  ^Iso  of  tho«e  sMH  more 
eubtfianluil  rewards  whiuh  cdromeroe  and  enterprise 
bfitow  on  all  who  aid  them  in  the  attslnmant  of  iuccess, 
—Tme».         

THE  ores  EXPEBITION. 

Tho  InmUdt  Mm*f  has  latdy  received  the  follow mg 
detaila  q«  to  th<i  pr^ffrosi  of  the  scieotiflc  expedition  to  i 
the  Ox  us,  and  the  oourte  of  the  steamship  ^erov^ky^ 
which  has  aAcended  thi»  fiver  as  far  ad  Nukni. 

Tk^  hydrogmphical  eec^n  of  thi)  esqiedition  had|  by 
the  24th  July,  complotod  the  deacription  of  the  delta  of 
the  Oxas,  the  Gulf  of  Tusche  Bas,  and  the  uhore  of  the 
-Sea  of  Arid  from  thia  giilf  tothe  mouth  of  the  Kitchkin^ 
Daxia.  The  works  eitecuted  b3*  the  expedition  conatstof  a 
4o»3ription  of  the  banks  of  the  rivers  sounding  of  ite 
denth,  uflcflrtainijig  the  ap^od  of  its  current,  and  the 
tajang  of  tmnsveme  sections. 

The  explorations  made  up  to  the  present  time  prove 
thai  the  navjgatioQ  betweon  tho  Kitohkine  Diiria  aad 
tha  Ampa  proper  ifi  impossible,  first  on  account  of  the 


were  oomiiq^  ^mu  the  Kuvsa  Djaim  bsm  loka. 
When  in  the  rogien  of  the  liLkee  of  Bsa  %m%  tit 
steatnL^r  ws^  obliged  to  make  hot  a  few  stTtdea  m  i 
lime  on  ai^oiint  of  being  in  only  four  f^  tA  «•£«  [ba 
draught  is  three  faei  six  incheB),  Below  Daa  Ksa| 
varj^  Btrong  current  wat ttncountered.  Ml 
tios  were  oreroome  by  the  vaJiant  effotli  of  l^t 
aod  the  ateamor,  after  haviag  trai^ervsd  the  ~ 
Bjanna^  entored  the  Amoo  Daria  on  the  2«th  i 
near  Nukus,  having  thus  maiari&Uy  aided  the  ^_ 
by  furnishing  the  means  of  es^pbting  the  Abq«| 
steafnboat. 

OoloneL  Stoletov  is  of  opinion  that  definite  < 
AS  to  the  poasibilily  of  eteiUii  eonmonmSim  1^1 
Djarma  and  the  Yaoi  Su  must  be  postponed  lot  «| 
«xpoditLon  when  the  freshets  shall  hs.vt  auliiided. 


PEUDUCnON  OF  COD-LIYEK  QIU 

The  great  centre  of  ptod  action  of  tJod^liTer  oil  I 
John^S}  NewfoundlaDd ;  Gloucrt^ler  and  Boilon  \ 
bate  also^  hot  on  a  emaller  scale,  to  this  m^nufi 
fejt.  John's,  howoter^  &om  it*  vidmity  to  the  1 
ground,  does  the  greateet  amount  of  husii 
necftftssry  for  a  cargo  of  ood  to  reaah  port  i 
livers  undt^r  tr&atmesnt  in  as  short  n  Ume  as  ( 

The  proems  of  extracting  tile  oil  is  ai  si&a|i 
complete.    The  primarv  operation  consists  i 
washing  the  livers  until  evefy  ttmoA  o1  f iJl  ■ 
matter  is  rcjutoved.    The  liveta  are  next  pla    .^ 
little  WLiter,  in  a  boiler  made  for  die  patpuse  afiil 
to  a  tempeiuture  of  112*'.     The  livera  swtcll,  And  ! 
burst,  wh«n  the  oil  contained  m  Iham  tih^k  U  ih 
and  it  i»  at  once  skimmed  off.     This  portbu  .>f  I 
cess  must  be  gone  through  in  us  ahurt  a  time  asE 


of  Enshkanot  Tau— up  to  the  second  half  of  Jiine^  the 
time  of  the  freflhets  ;  and,  secondly,  heeanse  the  bnmches 
which  connect  the  Amoo  with  the  lakes  formed  w9Kt  the 
iipot  where  tho  Ulkun  ^lls  into  the  Kitohkin^  Diiria  run 
»arose  thick  eaoe  boshos*  sepiirating  into  numerous 
streams  very  ainuoiw  and  very  nurrow.  TJiese  canes 
constitute  the  principal  obstacle  at  this  point,  for  the 
<iepth  is  ne^irly  everywhere  aulBcient.  At  the  present 
time  communication  between  the  diittriDt  of  tho  Amoo 
Darift  with  Kazalimk  m  effoetml  in  the  following  man- 
n^-_Xhe  at*iaDiera,  with  barges  in  tow,  enter  the 
Kitchkin^  Daria,  traveree  the  inkun  Dsria,  then  the 
branch  which  unites  it  with  tho  lakes,  «jd  get  op  as  far 
as  Kara  I'au,  abant  7U  verata  (50  miles)  from  the  mouth 
of  the  Ulkun  Dariti.  Then*  the  diaembftrkstioa  takee 
place,  and  both  passengers  and  cargo  aro  deepatch&d 
either  to  tho  town  of  C'himbai  {U  verflt»=3(J  mUm 
from  the  place  of  knding),  or  in  the  native  k^m^ 
(onnoes)  to  the  fort  of  Nukns* 

The  l&nding  at  Kuahkanet  Tau  preients  serious  djffi- 
cultiet,  umamuch  as  the  steamers  cannot  always  near  the 
hank.  Tho  alight  depth  of  the  river  ohUgee  them  U^  lie 
broadside  on»  in  the  canes  at  some  diitance  from  Kaia 
Tau.  In  the  latt*sr  caie  the  hmding  is  effected  by  means 
of  kavukj^. 

All  these  dlfflciiltiee  have  oaueed  the  expedition  to  ex- 
plore the  uaflteru  arm  of  the  delta  of  the  Oxus,  disc^tver^d 
to  be  mere  navigablo  by  Colonel  the  Baron  liaulbara, 
and  repute  as  such  by  tho  nativea.  The  officen* 
of  the  stoamer  Ferors^y^  attached  to  the  expedition,  were 
^arged,  with  this  intenlioni  to  explore  the  gulf  of 
T^iaohfl  Bae,  and  to  enter  if  possible  the  Yani  So.  Not^ 
witiaatanding  the  groat  diffionlties  of  a  navigation  in  the 
nsjdst  of  innumerable  ahsJlowa^  the  iVrotr*jty,  towing  a 
barge,  found  the  mouth  Qi  the  Yani  Sn.  ABoendingthii 
branch,  the  steiroer  enoonnterod  Colonel  atoktev, 
<»ptaiiL  of  the  corvette  Z^bov,  and  Major  Wood   who 


aometimes  has,  is  the  mingling  of  injlnitesiuial  J 
the  liver  with  the  oil^  whkh  afterwaida  pill 
After  being  skimmed  off,  tho  oil  m  redocM,  \ 
awa^%"  as  we  should  say,  until  the  water  is  e? 

Fjltering  is  the  next  operuUon,  and  is  gm 
no  less  than  four  times,  the  luat  £lter  being  of 
mualin*    which   extracts   aU    traces  of  iiidimtiiit 
resultant  liquid,  proyided  the  livers  used  wctrv<  tm\  { 
than  twelve  hours  old^  is  said  to  resemble,  in  appi 
Sautetue  wine. 

It  is  almost  entirely  devoid  either  of  ool^jurj  1 
smell,  and  possesses  modioinal  properties  of  Ihu  |_ 
value  in  the  treatment  of  pulmonary  diseaaai. 
u^ual , yield  of  oil  may  be  ittitcid,  in  round  ntiffltK 
one  gallon  to  a  quintal,  and  the  livers  tb«nuelfwi 
about  15  per  cent,  of  their  bulk*  Owing  to  tl 
temperature  at  which  the  oil  19  extracted,  niUeit  i 
is  the  longest  time  it  will  keep  swo<^t  and 
original  fiavour.  Aft«  that  tim«  Tiuious  11, 
are  mixed  with  it  which  preserve  it,  or  lather^c 
its  rancid  taste, 


Six  lecturoa,  by  Professor  Frauldand,  im 
to    Teach     Chemistry,"    uriginal/y    delivewd   tu 
tracherSt  nili  sburtly  be  publish^  by  Meurs.  C 
from  notes  taken  and  edited,  with  T>r*  F rankiandV 
by  Mr.  Geo.  Chaloner,  F.C\S, 

The  Ck>unci3  of  the  B<»tinte  of  CfvmTnnJi?i>  tTi 
atty  propose  to  oITut  a  grace  early  tbifi  i 
nient  of  a  iyndicate  to  eooMder  the  pr^^^ 
a  ptiof«H!i»oriibip  of  mecbaDlsm  a&d  amgiofi'nuK. 

In  1861  the  kingdoni  of  Italy  had  3,00a 
of  telegraph  ;  in  W^  the  total  had  ^awm  ts  **  *^ 
In  im  Shere  wa«226  oflleesaad  4tt» 

teti  WRV  Iptmofflees  and  S^minilc 

nal  reedpla  dwived  from  working  were  HSjOQOi 
prodta  had  rieen  to  £,'300 fOm. 
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0  AKD    LTTEEAHY    SOCnTEES    IN 

INDIA. 

gitiwQi  of  ici6fitific!  Hnd  litervry  •odett^s 
(i  the  native  communities  is  a  veiy  rumarkJibl© 
'  progre«i  and  of  int«Uectual  activity  which  ha« 

3>oa  thtt  efforti  of  the  GbTeTument  to  accom- 
nct&tlon  of  the  peoplo  of  India.  Mr.  Clementa 
li  lfirWtf*r  in  his  report  itfttes  thut  there  hava  alwaya 
Nil  wiulin  (a  India,  in  which.  Etiropenns  ftfkd  oducatad 
MiisnB  moti  on  oOQUDOii  pvi;miid,  »iid  Bti<3h  inBti^tionpt 
«iB^BUi  kt  inon«M  and  J^ouriih.  The  Bengal  Atifitiu 
Smif  mwt  t&wndvd  by  Sir  Wm.  Jone^  in  1774,  a«  tt 
a**tio  trhicli  ittdiTidTudinQQixtiiri  might  forward  tb«ir 
IWtiHflk,  Mkd  "htmk  irhidi  tkey  miif ht  derive  aisiatAnoa 
«d«c}Tiixi,  ind  tliB  Madasi  literairj  SooietyiviiA  form&d 
m  Iftl^.  The  Bonbsy  bmich  of  the  Asiatic  Bodety^ 
4ilM6<oittibe  y^ar  1604«  and  in  1317  it  waa  gtaftod  on 
telhtBofll  Ajiatie  Hociety  in  Englind  at  the  Bombay 
kmaclL  III  JoumfLl  was  astablifihed  1S41,  and  the  puh^ 
iQitio^  tiiis  hwm  reguluir  kept  np  ever  lineo  at  int^rvala 
dm^ot  %wQ  yeari.  Tho  Bombay  Geographical  Socitity, 
viiiabikki  Ar<n  tsaa,  wii  m  1B73  itmal^pnsiitod  with 
tL  Bofti'ljAfbnuieh  of  tho  Aiiatio  Society.  The  Medical 
.  d  StKietVf  though  it  langmahed  from  1^3  to 
now  be«i  n^vif^dd,  aod  p<ibliaht»d  a  large 
' xanflaotions  in  1 3  7  L  lii  o  ^BAOOn  M^cbntti  oi' 
laLM  iHG  msmbeia,  conraea  of  li^QinreHf  and  a 
i  Mufufy  of  ref*^veni.ie  of  Id^iJ^'S  books.  In  Calcntta, 
the  venerable  Aaiatic  Hociety,  there  aro  the 
»Sodoty,  f^^r  thepriamotioB  of  in'tePDOUfio  betwetjti 
in  and  nativo  ^nOemea^  tho  Dalhoiuio  Inatittie, 
I  literary  and  social  improvement  of  all  claasoi  of  the 
uty«  tha  Bengal  Booa&l  Sdenee  Aaaodationf  and 
In  olher  parta  of  India  there  are  inveml  aodetit^i 
I  lUo^m  Lileffary  Boda^,  ^ith  lectdtei  aad 
'iliilicd  in  l@o7.  In  additioa  to  tho  aocieti^j 
I  orinfin,  there  aro  now  thronghout  ladia,  and 
11 J  in  Bcmgalr  many  aaeodationa,  some  of  them 
ur  scjtsaiific,  but  others  politicuLl,  whioh  were 
i  by,  Hod  ara  cotnpoeed  entirely  of,  nntivee.  In 
,  among  athots,  thfffe  are  the  '' People'^  Aaiocia* 
1  the  **  Badieal  League."  In  Qudh  there  ara 
if©  reform  dubs,  at  Liueknctw,  Faizabad,  and 
,  and  threo  native  Hlarary  iodeties.  In  the  een- 
i  \hm  aanciations  appear  to  be  chiefly  form  ed 
to  a0brd  opportunities  for  ielf-im- 
nU  byt  tliere  are  also  natiTe  otabt .  In  Bombay 
Uttdisnla'  Literary  and  Sdantific  Sodoty  (jonsi^tis 
ittif  of  natives,  and  has  111  members*  Its  ootine 
^  In  1  g7$*  oGmfiriBed  <mo  on  Oomto's  tkne  atttgei 
^  ethert  on  m  will  and  neoeaafty,  oq  the  life 

1  o  t  Buddha,  &Q,    Thf3  aodety  suppotii  Hirte 
with  ilt  ^apikp  and  ha  a  two  bram^fiiat 

bieh  locturea  are  also  ^ven.  Tho  infoiinntionon 

itifig  subject  from  other  parta  of  IndU  is  very 

,  but  it  ii  olsar  that  these  native  aocietiee  and 

are    advandng*  with   zapid  growtli,  and 

rinto  existonee  in  all  directloDa. 


GOEEBSFOHBEFCE. 


ith«: 


^OOmnittee  hm  just  beou  farmed  at  Florencu 
^^Mttms  as  exhibition  of  matbecoAtical  iind  lurs^ying 
wla^  to  be  b^M  fn  Seprsmber  nex^,  during  the 
&I  Itali«a  vngiufeti  scd  arahitectf^  which  is  to 
I  fiar  In  Ibat  dty. 
-  S»  Crosder,  of  Billmlle,  Kansjii^j  has  raised 
r  tbi  put  tcaioD  I^jO.OOO  iUkwormB,  and  eold  th«ir 
iFfMMSL'  fur  UMi  dollvA.  Two  tores  of  mnlhnty 
t  fmn  old.  fcirnitb«i  the  food  £or  the  crop*  Mr. 
ifi  thit  Kanau  will  prainea  dia  beit  quslity  of 
r  tba«  say  oonntry  in  iba  world. 
ftTiPit  iieni  of  Amedoaa  maonfacturt^  ex- 
I  Ibal  ol  Tf^Kd  petnjlfuiD.  II  mmDunts.  lo  the  figure 
EUKICIdoia  «bniifclly.  No  cnther  mumif actaiwd  article 
Bafen  thie  vaiiiir«  thu  nei^  higbeit  balag  iatd,  whkh 
O|0410  doli»  of  ez^^orEed  value* 


CAFTAIN  UEENtJE  S  IMPROVED  SYSTEM  OP 
TOWN  DBAXNABE, 

Sib, — I  notice  in  the  report  of  the  df  scuBiiion  upon  my 
paper  npon  this  subject,  that  Mr.  Ftawlinson  ia  stated  to 
hnwe  said  thut  the  Sonthport  engineer^  who  formed  one 
t>f  the  deputation  which  vidted  Leyden  effpeciiiUy  to  ex- 
Amino  into  this  system^  told  hJm  that  they  had  fonnd 
serefal  ^f  the  Liemur  closets  (without  water)  chorked 
up.  As  u  matter  of  hat  they  only  saw  one  closel  in  that 
ocmditiort,  which  puts  ^  very  different  complexion  on  thn 
oa«G.  The  remark  vens  mtide  in  diapsra^ement  of  the«& 
do#eta,  and  if  t£ne  would  hare  been  a  aenons  chaiwe,  as, 
although  ii  woe  ad^nittod  that  the  bcitt  water- closots 
mi^ht  ge&  choked  up,  it  wonld  baro  looked  as  if 
there  was  a  special  liability  in  the  Liemur  closet  to 
this  inconvenience.  I  think  Mr.  Rawlinson  might  have 
add(3d,  m  jnatiee  to  the  system,  what  he  muat  haro  also 
learned  from  that  »amo  engineer^  that  the  deputation 
declared  officiafiy  in  thdr  report  that  it  Wfia  an  im- 
dauhted  fact  that  Iheao  eloaeta  were  mor«  inoffcnaiv© 
than  the  ordinary  EnRliah  %fater-cloget,  Fortiinatdy 
there  were  three  gcmtkmeu  present  who  bore  peraonal 
evidence  in  conErmation  of  tnia,  and  who  had  seen  iu> 
otoaet  ever  choked  up.  I  alluded  to  Mr,  Abbott,  Dr. 
Buofaanan  (of  the  Local  Government  Boaid)^  and  Sir* 
Flynt.  It  must  be  remembered  too  that  water- 
oloeeta  can  be  oaed  with  this  system,  bo  that  there  is  no 
prejudice  to  be  got  over  by  those  who  have  those  con- 
veniencea  and  wish  to  keep  tbem, 

I  have  been  asked  aeveral  timee  where  &e  report  upon 
thia  system  by  the  Senior  Medical  Inspwtor  of  Holland, 
from  whieh  f  quoted  largely,  is  to  be  got,  and  I  find  from 
thifi  that  I  omitted  to  aclmow!  edge  the  aonrce  from  which 
I  obtained  it.  The  account  waa  specially  written  for, 
and  appeared  in,  PuMie  Mealth^  of  IGth  October^  and  2nd 
November.  1874.  It  waa  the  fir»t  completo  aooonnt 
publiihed  in  this  country,  and  the  demand  for  it  was  to 
great  that  it  is  ^jut  of  print.  I  have  therefore  had  a 
reprint  of  the  articles  made  for  mTrself,  and  shall  bo 
happy  to  ftend  a  copy  to  any  body  deairing  one. — I  am, 
Ito,,  Anaii  Sgott* 

a^I,  Qf^stiatn-hoDW,  Londoct,  B.C., 


WET  AND  DBY  CULTIVATION  IN  INDIA. 

SiK,— In  a  |Nipar  which  Mr.  Robert  H.  Elliot  read 
hefore  the  Society  ot  Arta  on  the  2nd  of  Apnl.  he  ia  re- 
ported to  have  siiid,  referring  to  the  contemplation  of 
the  Indian  Government  to  intrpduce  oovared  drainage 
in  India,  *■  There  is  no  doubt  thia  plan  will  be  ^ffeofeOAl 
as  reganli  tho  effloreacant  aalte  (thotigh  it  is  not  ex- 
pected that  the  evils  will  he  entirely  removed),  but  a 
very  simple  expatiment  wiB  ahow  that  it  mit^t  be 
ultimately  disaatrous^  becaoae  the  wat&r  will  take  up 
tbo  valuable  fertilising  coustibuenta  of  the  soil  as  well, 
and  so  wash  tbem  dsjwn  ^jither  to  a  great  depth  in  the 
soil  or  into  the  dminaj  and  so  right  out  of  the  countr^r, 
jubt  as  ao  much  valuable  manure,  espeoiall^  ammonia,  js 
washed  out  of  our  well-drained  lands  in  Sootland.'' 
Then  Mr*  Elliot  appealed  to  the  Marquta  of  Saliabury 
to  make  an  oxpartment  **  in  the  central  glass-covered 
square  of  tb©  India-officB,"  in  order  to  convifttie  himadS 
of  what  Mr,  Elliot  considers  to  bo  nothing  but  hia  lord* 
ship's  tally.  In  muking  thia  ezperimont  the  Marqaii  of 
Saliabnry  may  fx^ndesc^nd  to  be  afabtad  by  the  ax - 
perimenta  on  this  vorj  aubject  conducted  by  Baron 
Liobig  and  Dr,  Voekter,  ohemiat  to  the  Koyal  Agricnl- 
tur«d  8odt:ty  of  England »  axid  recorded  in  the  following 
books  r—X*  liebig**  '*  Katntsai  Laws  of  Huabandry" 
cha|)tejai  2  aiid  S) ;    2.  liabJg'i  **  Lettoiv  on  Mndem 
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Agrioultuie*"  Hettara  2  and  3) ;  a.  Dr.  Voolcker  '*  Oa 
the  changsft  ^jiIoIl  Liqutd  Mkntire  iindergoeft  in  con- 
taot  with  diffaretit  ftoiU  of  known  compoBitioD/ '  Jtmmat 
qf  thf  Moyal  A^ricuUurai  Society  of  England ^  1850  ;  and 
4»  Br»  Voekkor  '*  On  the  Composition  of  Wftter  of  Land- 
dramAge/'  in  the  same  journal  of  1874.  I  ehall  not 
attempt  tu  fill  jour  oolomni  with  quotations,  faiit  sbALL 
aiinply  aum  up  tha  resulta  of  theae  ezperimentfi  in  few 
^oma.  liquid  manoi^p  or,  which  is  the  eaxne  thing, 
^ater  dLaaoIring  manurei  from  the  iorfiM^e-eoil,  which 
luas  bean  Bnper-Batuiated  with  them,  nndex^oes  Ttuioua 
changes  aa  it  paasea  to  the  covered  dmina,  and  the  prin- 
cipal chang-M  consist  in  the  absorption  of  manuiial  Bub- 
jituie«8,  like  phoaphat^,  potash,  and  ammonia,  hj  the 
floil  through  which  the  water  percolataii*  This  propfirty 
of  soil  to  abeorh  mannrial  Bubstancea,  till  it  is  satntat^ 
with  them,  cannot  be  ignored  even  in  th«  present  state 
^f  ^riGultoial  chemistrj.  The  deeper  ^c^n  the  dmna 
fire  tud,  the  less  will  be  the  quantity'  of  manure  carried 
to  them*  This  percolation  of  water  ia  the  only  prac- 
tical meanj  of  manuring  subsoil  t  M'hich  must  be  k^pt  in 
fertile  condition,  aa  several  ordinary  cultivated  plants, 
aot  to  mention  sugar- cano,  eotton,  &c.,  aend  down  their 
loots  and  rootl^tii  to  great  depth  in  search  of  wood,  and 
thAre  cannot  therefore  be  any  waste  in  manuriDg  the 
^obiotl.  In  India  there  are,  roughly  speaking,  Bve 
months  of  rain  and  seven  months  of  drynesa.  If  the 
land  be  manured  juat  after  the  rainy  aeason  ia  closed, 
to  be  foUowed  by  montha  of  drought  and  active  veg^ta- 
^on,  the  danger  of  the  loss  of  manure  by  dndning  whecn 
tile  rainy  season  comes  is  reduced  to  very  litUe.  And 
«ren  then,  as  vegetation  does  not  stop  in  the  months  of 
fain,  the  loss  of  manure  through  drainage  cannot  come 
to  much,  ^uppoain^  there  ia  any  loss  of  manure  through 
CO  veered  drain»»  it  is  nothing  compared  with  the  loss 
arising  from  heavy  showers  of  rtuu,  carrying  away  the 
manured  surface-soil.  The  advantages  of  covert 
drainaKe  would  ho  so  great  in  the  climate  of  India  that 
X  may  he  permitted  to  enumerate  them  in  a  few  words — 

1.  Drained  land  can  withstand  drought  mere  than 
und  mined. 

2.  Drained  land  is  leM  subject  to  the  evOs  ariaiog 
from  pzcesa  of  moiature,  I  remember  to  have  seen  for 
aeveral  years  in  Bengal,  heavj-  iihowera  in  May,  flooding 
fields,  U'hen  the  seeds  were  juat  sown,  ot  about  to  be 
sown.  The  evil  may  not  bo  so  great  aa  that  of  drought, 
hut  it  is  an  ovO  notwithstanding. 

3.  After  the  periodical  rains  have  ceased  or  the  fl.ood 
subsided,  drained  land  will  be  ready  for  tillngo  opera* 
tions  long  before  the  mild  seasoD  (or  winter)  has  paised 
away;  and  therefore  there  will  be  little  danger  of 
baking,  craoMng,  and  fiasnring  of  land.  Those  who 
bavo  any  practii5d  experience  of  cultivating  land  which 
was  bakea  and  cracked  under  a  hurmng  eun,  will  admit 
that  if  covered  dmirtage  can  avert  thla  misfortune,  it 
seeds  no  other  recommendation.  Any  field  that  is 
periodically  floodedt  mnat  be  dridned  with  brushwood 
OS  the  ancient  Romans  nsed  to  do,  or  with  stones  where 
they  are  at  hand,  m  was  not  an  uncommon  practice  in 
Scotland,  and  it  would  he  then  safe  against  the  drains 
being  choked* 

The  great  drawback  of  Indian  agriculture  is  that  it  has 
lifle^Q  left  in  charge  of  men  who  are  not  much  advanced 
in  agri cultural  knowledge.  The  Indian  Government  is 
certainly  rich  enough  to  secure  the  s^n  ices  of  a  few 
men  like  Dr.  Voelckcr  or  Profeaaor  Wrightson,  of  the 
'Orencester  Agricultural  College,  who  comhine  **  practice 
■with  science,**  and  with  whom  agriculture  has  been  a 
matter  of  serious  study*  Or  is  it  that  the  ^rarquia  of 
Salisbury  ia  bound  to  corriinehia  choice  among  those  civil 
servants  whose  passport  to  lucrative  and  reaponaible 
c^oei  ia  their  knowledge  of  law,  Greek,  Latin,  &c*,  but 
Qtttaiidy  not  that  of  agricaltureP  It  ia  not  true  that 
the  poople  of  India  have  mor^  objection  to  the 
sj'stemetie  study  of  agriculture  than  they  had  at  one 
time  to  medical  dissection  and  surgery ;  and  the  same 
means  of  persuaaien  A&d  just  and  libertl  tt^toient 


which  has  overoomo  the  ptejndioci  m  ^  ooe  mms,  vil, 
when  properly  tried,  Of^etoome  them  in  ths  oiber«« 
1  am,  &c*;  SftWATH  D«Ti- 

TnpimlD,  EutXrOtUUn,  KJ1.»  SOtii  AprLt,  1ST«. 


mSUEANCE.— HAZABDOUS  BATES, 

Sia,— In  reply  to  a  letter  from  "A  Flre^^<« 
Bger**  which  appeared  in  yotuf  Jtmm^  ol  the  Mh  ^_ 
wherein  he  says  *'I  am  under  some  misappreheaiiem « 
to  the  influence  eierciaed  by  the  'Pire-cffioe  ComBiitkB* 
alluded  to  in  my  letter  of  the  26th  liLuch."'  If  rqcI^ 
the  case  (which  I  donbt)  the  rmoodyiitj  pnts  with  oq« 
of  its  members^  a  manager  of  a  Oontinfia&  office  b^nsi 
a  London  branch  on  whom  I  waited  to  obtain  qii[)Uli£^ 
on  behalf  of  pianoforte  insurers  en  tenna  more  ooaai^bnit 
than  thoae  demanded  by  English  offices.  He  inibinisd  m 
h^  held  a  guarantee  policy  &om  another  oEoe  on  pi^ 
of  my  property  at  52«*  Od.  per  cent^  abo  mwA  m 
other  nianoforte  property  at  42s.  pCT  cent,  com 
he  coidd  not  propose  a  lowecr  rale,  at  the  aune  thae  »• 
commending  me  to  memorialise  the  committee  for  tv&^ 


trade,  further  observing  he  would  endmYOitr  lo  hilil 
**  arranged  among  themaelvea"  llwt  ose  of  1^ 
and  most  reajiected  membera  of  tlie  oommittes 
name  he  mentioned),  should  propow  at  their 
ing  a  reduction    of   the    high    mt«a   eem] 
through  whom,  I  ahould^  probably^  obtain  a 
reply, 

A  memorial  thus  addi^ssed  and  sii^ed,  wii 
the  i24th  ult,  (of  which  I  hf^rewith  oncloae  copyj, 
returned  by  the  chairman,  saying,  "  The  committiit 
no  cogniaa^noe  of  ench  matters^  and  that  I  w«a  lal 
under  a  miBapprehensionf"'  similar  terms  to 
by  "A  Fire  -offi  ce  Manager/ '  I  would,  thef^f orMik 
I  wa  a  recommended  by  a  member  lo  ioem«rialM  t 
mittee  for  a  reduction  of  premiums.  If  no  eof 
isted,  as  statedt  who  took  cognisance  of  aoid^  ] 

From  these  facts  I  think  your  readeni  wfQ 
me,  there  exists  an  appointed  body  of  maxufiiii 
deem  it  their  interest  to  demand  arbitraiy  aad  ■■" 
siatent  rates  disproportionate  to  the  risk,  and  *" 
of  those  charged  by  foreign  offices   for  aim 
ahioadf  whoae  maaufacturing  op«xationfl  are 
with  those  in  England,  which  foreign  rates  are,  I 
found  to  be  remnnorative* 

Your  corrcfipondont,  '^A  Fir^-office  Managsr," 
me  to  Captain  Shaw's  report  on  pianoforte  foctocy 
justify  the  rates  of  prtminm  charged  UhstecMii 
reports  only  on  the  cause  and  amount  of  dazoagap 
we  want  is  a  profit  and  loss  account^  which  I 
j^olicit  the  offices  to  supply.  Thora  alatiatic 
the  question  at  once.  If  it  can  be  shown  that 
manufactnrera  are  had  customers,  and  thtsir 
grievances  unfounded,  they  will  continno  to  fit) 
present  aseesamont  or  ayggeat  A  remedy  by  a  ! 
economical  workiog  by  the  offices.  They  might  reaiOl 
propose  a  reduction  on  the  10  per  cent,  oommission  _ 
to  agents  on  all  large  insurances  at  hiBrdous  ritii 
such  agency  entailing  hut  little  troabK  r^quiiixig  m 
capital,  and  incurring  no  risks.  The  fire-frfBr<  mani[|«i 
must  know  better  than  I  the  influence  they  have  ai 
united  body.  We  in  the  trade  view  the  eiiitw 
arrangement  among  themselvea  in  the  light  of  a  oflnnM 
nation  to  charge  ns  mor«  than  we  G«n  afford  to  W| 
to  fi^L  a  miifonn  rate,  aa  clearly  expfnaaed  in  my  foKi 
letter,  wherein  I  stated  I  waamying  42i.  per  cent  Jfl' 
office^  while  another  demanded  §2i.  6d.,  and  formoflj^ 
per  cent.  These  rates,  though  charged  by  the  '•J'*" 
tive  offices  as  stat«d,  press  heavily  on  our  profits^  1w 
is  the  strongest  desire  on  the  part  of  al!  affixjted  fee  kefl 
tip  friendly  relations  witii  the  exiatiiig  offie«»  ™  • 
reltic^oe  to  peek  redress  fr^m  olher  eouroca.    U  ii  ^ 
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wiih  thflrefore  thftt  the  fire-officea  gefoersJlf 
^iiM  mote  liberally  z^omrd  aor  interests.  They  ore  h 
vdtiij  bcdjf  diTidiag  Wge  pronto,  obtfllndd  ont  of  aU 
LK|»  and  proptirty,  among  othtirs  of  course  pianoforto ' 
taofaclurers  and,  tbos^i  toniiec ted  with  them,  coDfle^ 
j'tiriollf  » iQiLtojd  mten^t  should  esist  ^hich  it  would  ho 
▼^J  for  UiA  ofUcea  to  cuItWata*  otherwise  some  m^^na 
vJl  k  uioptod  to  Ughbea  the  giievaiuces  coiapMned  of, 

Aprt]  iitii,  jsr^.  

e  foikinBg  Ib  a  copy  of  the  Memorini  — 

I  liriMjuf  Qimrntft^,  Sum  Fir4  Ofkt,  Thfeadntedh- 

Lontlcm,  24tJi,  Waroh,  IS75. 

)r,^^ThB  rate  of  premium  oharg^ed  on  thje 

L  busmegB,  in  which  tb«^9  19  n  large  amount 

I  invited,  hffcs  JoQg  been  felt  disproportiooatfl  to 

,  «ad  coosiderftblj  in  eiceu  of  foreign  obMrgea 

f&e  property ,  and  tbouj^h  heayy  loaaee  Bomatimea 

',  kbfl  afciunuhit^  amount  previoualj  pHid  ou  pre- 

wlth  interest  tberaon^  has  in  many  inatances 

•4  thfl  ks)  flUEtainod  by  tho  offiaoi^ 

yma%  thf?  rntoii  *  hav@  been  mci^e^ing^  and 

I «  •arioti^  foFTLi,  the  mai^itade  c»f  which  b  a 

„>0(B  our  businesa,  and  mducen  ua  to  memo- 

r  oammitteG  to  reducB  tho  amount  of  premmtos 

?  the  interest  of  all  eonoemed.     Our  opinion 

I  ImtUioeg  exist  where  mannf octorers  are 

r  Infiiiied,  wlieiiaA  if  a  moder&te  premium  waa 

wovld  justify  a  more  prodent    protection 

,  by  whieh  the  offices  woqM  benefit  (aa  a  total 

L  occult),  the  amenta  would  continue  to  enjoy 

mtflige   on  an  Lner^aacd  amount  inauTsd,  uid 

^  ptnecsl  aatidkction  to  all  roncemed. 

rag  yonr  ai'dcua  conaideration  to  these  auggee- 

uuid  your  fai?^umbla  reply  thereto, 

IJB,  (ientlemen,  youie  very  reapeotfuHy, 
H.  Bb^qx^s  ^vd  Co.  (and  othera). 


K1J^¥  BLOWFira. 


L  oitlr^y  ooufifm  tlie  e^timjita  ^f  your  cor- 

tofllie  effioacyof  the  blowpipe  he  has  invented. 

tmi  OiM  about  a  year  ago  on  preoiscly  the  same 

^wiiioli  waa  deeciibed  in  the  FnijliMh  Mschanie, 

_ ,  90d,  and  a  aeoond  time,  more  fvUly,  and  with 

;  drawiogs,  in  the  anme  periodical,  dated  Feb- 

"175,  p.  535.    The  implement  is  a  Tcry  Taluable 

tiQOl,  Bfid  with  arrangements  which  I  have 

I  ei^ble  of  being  applied  to  ^ery  delicate  work^ 

I  tlyit  ^T  which  a  large  volume  of  intenae  flame 

I  would,  however,  recommend  that  a 

RdfcAoie  QO^per  wire  gau^  (or  soma  eqm  valcnt) 

I  in  thi  Qouzse  or  the  tobe^  betwoen 

'  tod  ilia  goasr^ia^  reoerroiT,  as  a  aafeguard 

'-■Hikle  explmloiL  of  the  mixtore  of  air  wad 

tT»p003?.— I  «Sh  &e>.  J.  HlFPlSL¥T, 

-      ^  Bith,  Appfl  Mth.  ItTB. 


ENDOWMENT  FUND* 


-My  attention  has  be^n  ealled  to  the  letter  which 
1  in  tho  last  number  of  the  Society's  Jottrna^^  in 
f  oorrmoad^nt,  wiiling  upon  the  question  of 
QMUt  ¥md  for  the  l^<aety  of  Arts,  aug^eats 
i  Itidlding  Fund  has  superior  rlaima  upon  tho  puraea 
IfiWEEDbe^-      I  would  aak  you  to  allow  me  to  r<^^ply 
r  ^^Qsreipoodent  by  staling  tb';"  ^    r.    .  cr  much  I 
Q^n^fllliSi  with  his  desire  to  ^t  >  *  ty  bettor 

*Wti4inDivtd^tiateIyRcoommsL'....  4.  1  .unnot  but 
""•*«  a  larger  httildiag  would*  ^ndcreidstiiigcrrcum- 


ataneea,  onl_y  tend  to  prevent  the  poMibllity  of  the  So- 
ciety eArryin^  oat  the  extended  action  it  has  entored 
upon  by  absorbing  iU  funds  far  maintenance  and  other 
incidental  expenses. 

The  plan  put  forward  by  the  Council  fur  the  fiataUlah- 
ment  of  an  Endowmoat  Pund,  and  in  aid  of  wMoh  the 
Chairman  of  tlie  Gkniadl  hoA  asked  for  the  contribultona 
of  members,  aeeki  lo  pfovide  the  nec^aary  funds,  and 
thoi«bj  secure  the  carrying  on  of  the  sectional  work 
of  tiii  Society  upon  a  broad  and  extended  scale.  The 
CRfdtnary  income  of  the  Society  will  then  retnain  frfis  to^ 
be  Applied  to  the  promotion  of  its  general  objects.  When 
such  special  funds  as  are  neoeaaary  hare  b^  obtatnedf 
I  doabt  not  the  Gouncil  wiU,  wiUi  the  eo-opat^on  of 
metnbera*  seek  and  obtain  <Aie  htrger  ai^commodatioa 
whieh  the  esontinued  growth  of  the  Society  demands , 
and  which  your  oorreapondeDt,  in  common  with  many 
oth«r  membora,  feels  is  at  present  inadequate. 


THE  EOMAN  ALPHABET  TOR  INDIA. 

Sia, — ^Th  at  which  appeared  to  Mr.  Edward  Thomas  toh& 
an  iniwicurauy  reported  in  the  proceBdings  of  the  19  Feh*^ 
is  not  so  much  so  as  he  thinks,  I  spoke  of  Air,  Thomas 
as  one  of  five  men  who  organised  the  project  of  tho 
gener^  application  of  the  Roman  letters  to  the  languo^ 
of  India :  but  this  was  the  Hey.  J.  Thomas,  a  Bsptiil 
missionary.  I  may,  however,  arij  that  I  wns  not  quite 
right  in  counting  this  latter  genlkmfin  with  the  origi'- 
natora  of  the  scheme.  In  tho  middle  of  the  year  ISS^I, 
the  folio  wing  only  wera  friendly  to  the  plan  * — Rev.  Dr, 
Yatea,  Itov.  W.  H,  Pearce,  Bar-  l>r.  Duff,  and  Sir 
Charlei  Trevelyan ;  at  the  ond  of  that  year,  however, 
Mr.  J*  Thomaa  s  name  is  found  in  connection  with  it. 

The  early  history  of  the  movement  in  favour  of 
Roman  is  to  be  found  in  a  book,  not  known  to  many, 
entitled  "  Original  Papera  Uluitrating  the  History  of 
the  Applicfttioa  of  tho  Roman  Alphabet  to  the 
Languages  of  Bidkt^'  edited  by  Momer  Wifliama 
(Longmans,  IS59),  A  pcsraual  of  thia  will  enable  one  to 
appreciate  properly  the  kbours  of  Sir  C.  Trevelyan,  Dr, 
Duff,  and  others  m  the  cauad;  I  have  been  much  in* 
debted  to  it.  I  am  nofci  howeVBr.  «ueh  fi  plagiarist  of  tt» 
argtimenta  there  to  be  found  as  might  he  inferred  from 
the  coin^ence  with  them  of  mj  own.  I  had  indepeod- 
ontly  thought  out  almoat  all  that  1  had  expressed  to  the 
Society,  without  being  awajo  of  what  had  been  don6  ^M 
forty  years  before.  H 

In   conclusion   T  may  be  allowed   to  aay  that   Mr,      ^ 
Edward  Thomas's  testmiony  to  the  adaptability  of  the 
Roman  Alphabet  seems  to  me  of  the  greatest  valno,^* 
I  am,  &c., 

FaEoanic  Dsrw. 

48,  Jtnnyn-itwet,  April  I3tb. 


0£H£BA£    HOTXS. 


Oreaham  Leetmfei.^It  appear*  that  the  nombatioa 
to  vacanei«ii  as  tboy  occur  ajncmg  the  lectuTera,  ia  i^ttmate 
hetween  ihum  cieruhodrfl  of  the  Greaham  Cotumlttie  who  iT« 
appointed  by  the  Corporation  of  London,  ai^d  thoie  sppoinled 
by  the  Mertsora*  CompAny,  It  ia  understood  that  the  filling 
up  the  preMut  vacftDcy,  oceaaioned  by  the  reaign»Iion  of  th» 
Rev.  Jo*.  Fullen,  the  lecturer  on  aatronomy,  r^it«  with  tlw 
CoTpomHen  side  of  the  Committee,  ajjd  thut  they  have  de- 
termined to  oommsncti  a  reform  in  the  administration  of  this 
beqaeat.  They  therefore  intend  to  make  the  appeiatmsBt 
aiinual,  dependent  on  the  poptdarity  of  the  leetureri  to  in- 
arease  the  number  of  Eu^lfah  lenturea,  and  to  gel  rid 
tiUogether  of  the  uwIpj*"*  Latin  lecture.  It  1b  to  be  hop£d 
(hiit  the  MnrGora'  Company  wilt  take  up  the  quostioal 
similar  spirit* 
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liftuiliVB  mttiTe,  «  eropof  beet  iinpf>vi»ri thing  thi?  aoil  con- 
Bi4erably,  It  ib  ea^d,  howevpr,  that  if  tbe  f^rmeri  coald  act 
fnilopentlentlf ,  conaiderahk  qunn  tides  of  bett  wotild  be  grown, 
for  not  only  would  It  tben  be  adVAntjipeoTifi  to  thetn  in  * 
pectmiary  point  of  view,  but  it  womld  furnish  them  witb 
a  BOW  uid  Tftluftble  food  for  the  yae  of  their  cattl<?  and  horftw* 
In  Fnmce,  ou  the  other  bft&d,  the  caltivatifln  of  beet  in  bcitig 
citendi^d,  the  puip^  after  the  eilractJOB  of  the  BUgar,  pmying 
TCry  eerviceable  for  fattening  cattle, 

Bftving  Life  at  fiea,— A  fourth  edition  of  Admiral 
RydCT**  patnpblet  adTo<'Rfiii|f  the  iiws  of  cork  mtttreppea, 
which  (TAtj  be  turned  into  life-belta,  hsia  juit  nppenred.  The 
waheme,  which  jp  now  pretty  geftjerally  known  to  the  ptibli*?^ 
oi>ii*iit«  chiefly  in  uainfr  niKttre«aea  stalled  with  grAnuUted 
OOTk  inatejid  of  hair.  Each  of  the«e,  tied  up  in  a  hammock 
(ff  E  waterproof  aheet,  can  bo  at  the  iihorteit  noliee  traB»* 
farmed  into  a  life- belt,  or  fimall  raft^  capiUe  of  sttpparting 
a  iwa  in  the  water  for  many  houra*  The  pamphlet  givM  a 
d«flQriptl4^n  of  the  maitresses  atid  of  the  method  of  uaicif 
Ihenif  with  illti^tratieus,  and  mU  forth  at  length  the  advan* 
^H      tagea  likt^ly  to  aecriie  from  their  lUd* 

H        Wed] 

!'  infflf  ftTT 


KOTICES. 


Friday  Eveniiigs.  at  8  o'elocJc,— 1!he  foil 
arrongemeiita  have  becu  made  :^ 

Mat  7*  — "Alum  Shale    aod  ita  AppUetlioB,- 

May   21.— "Exploai^  CompoandB.*'     By 
NoHEL,  Esq-,  the  foimder  of   the  NitttJ-glyefiaiM  1 
dustry,  

Ci^KTOE    LeCTUEEH. 

The  Third  Course  of    Cantor  LecttUH^  iJ  ( 
'*  8ome  Forma  of  the  Modem  Steam  EngiM;'  1 
F.  J,  Bramwell,  Esq.,  Press  dent  of  the  lastifea)' 
of  Mechanical  Engineers,     The  Coarse*  oomastoi 
four  leetures,  the  last  of  which  wiU  be  deUfwldf 
Monday,  April  26, 


MEiniTas  roB  the  ehstjtito 


win. 


MOCElDniGS  OF  THE  SOCIETY, 

OaDmAitY  Meeting 8. 

Wednesday  EveningSp  at  8  o'clock.  Tlie  follow- 
ing arrangements  have  been  made  :— 

AmtL  2S.  —  "  The  Protection  of  Buildini^a  from 
lightning/ ■  By  E.  J.  Kann,  Esq.,  M.D.»  Preiident 
of  the  Meteorological  Society.  On  this  evemng  Kout, 
H.  Bgott,  Eiq,»F,E.8.,  Director  of  the  Metoofological 
Office,  will  preside* 

May  6*— *' HoMe-ihot58  and  Horse -shoeing.'*  By 
GBoaoB  FLBMmo,  E«q.t  Veterinary  Surgeon,  Royal 
Engineers. 

May  12.— *^  River  Pollution^  and  the  Impuritiea  of  the 
Water  Supplied  to  our  Towns/'  By  Jauez  HonG^  Esq., 
Burgeon  to  the  Royitl  Wefltminater  Ophthalmic  HospLial, 
Freeident  of  the  Medical  Microscopical  Bocietyi  Fellow 
of  the  Royal  Microecopioal  Society i  ko. 

May  lb.""  The  Agricultural  Statiitba  of  Indta/* 
By  Ct.EitBNTi  R.  MAiiKMAii,  Efiq.,  0,B* 

May  26.~Aff  Mming. 

JvKB  2.—**  ToTighened  Gksd/ '  By  Pkhst  F.  NtmsiT, 
E«lnC,E.  *    


Mon.  ...SOCIETY  OF  AET8.  Jolm*«ti«t,  Ad*}cM.WC,J 

Fonm  of  the  Modem  Steam  EDinne ."    (Ij«?Ui«  i 
Boral  United  BcrrieeluHtitulion,  Wbitebal3-prf,f 

Mr<  John  fioott  En^eil,  **  Kai-aJ  Otm*-" 
lovtitiitB  of  SuTTeyorB,  12,  OkiiI  Oisorga-atrt^  IJ 

p.m.     B£r.  W.  L»  HuB^isiaDii,  **1m,x^ 

Large  Parnm  t.  Feaaint  Propertiea."     ^  ,     ,     _ 
Eoral  Owgraplil^al  Sodetr,  ifniTenity  of  ImfimM 

lin^a^md^nf^  '^*  -     ,     _*    T 

FMlQAopbical  Oub,  Wmic'i  Booma.  St.  Swa^h  I 

6  p.m,    Annual  Mtetinf . 
Mfidieal,  11.  Cb*ndo«-strei«t,"W.,  Sp.m. 
London  iBBtitutioni  Fifltbury^HTCuaj  E,C.,  5  &^ 

Bentley,  * "  aaMfltsatioo  of  Pl*Wt»."    lI>Msn  1 
Birkbeck  Sdeatiflc  eodety,  ftraaiBaiptOii'liilWJm., 

Mr,  R.  G.  Ma<JdM,  **  ITie  C31i«fliri37  of  Dfftog?' 

TtiEfl».*,Eoyal  Itittitution,  All:«marifr>itpwW  W.»  Jl^  I 
fttior  r*  H.  I>iiiiean,  **Tbe  Onnds 
Pliyidcal  GeoffrapbT.*' 

H«di(sl   and    CMi'iiTficsBl,   £3, 
itrei?t.  W.,  Si  p.m.  .      .    «, 

a^-il  EnjTinefjna,  SB^  Qrwt   G<ta««*^wU JW* 
S.W.*  S  p.m.     Mr.  Gmtbc  Fred«dck  T— 
Sfatenis  of  Conitaat  and  Xntennitlent 
ftud  iLe  FrcTention  of  Watt«*  with  BpeciiJ  I 
tbe  Reatormtiiijn  of  Conitint  6crtioe  ia  lA-wt 

AtithmpolOfricAS  Iiurtitfit*,  I,    fit.  Mart^^i 
1.  IiU?v.  Joacpli  MnlI*'Tiii,  *"Tlie  Origin  an 
tbe  P(.'«iple  of  MadagaKiar."      S.  llr.  J.  J 
*'Tho  Ciuissamji  Tribe  of  Wc*t  AfWea  "    Mr. 
Qatton,  F.B,6.,  will  Mctribute  a  not*  pn  Dbt  I 
and  vti^t  of  PubLic-wibool  Bofa  of  tbe  a«e  tif  r 

TTkd.  ...aOCTETY  OF  AETS,  John-«trMt.  Adelpltn  W.C 

Dr.  Mwin.  ♦"  Prott-ttion  of  BmldiM  fhm  li^ 

Goolo^eal,  Burl ington  Hotii*,  W. ,  W^^m..  J 

Boyal  tiodctr  of  Utfirature,  i,  flt.  l£urtia*»fiMb| 

41  p.m.    Anana]  M>«tiu.  ^  , 

AicbirtilofficalAa«ocUtion»M,  Badnrtlk  gtowi,W^j 


Indian  Section. 


The  following 


Friday  evening  at  eight  o^elock, 
arrangements  have  been  made  :■ — 

April  23.— ^*  The  Preparation  and  Utw  of  Ehea 
Ffljre**'  by  Dr.  J.  ^oBnie  WATioK. 

April  SO.—'*  The  Growth  of  the  Factory  Syitem  in 
IndiAi  with  especial  reference  to  the  Production  of 
Textile  Fabricif  and  fie  RclatiYO  Advantages  of  the 
Britiah  and  Indian  Manufacturer,"  by  Elua  Helu^ 
Esq.,  of  Mimchester.  On  this  eyeoing  Ani>rk^'  CAiiSBLs^ 
Esq.f  Member  of  the  India  CounciL,  will  preside. 

May  13.— ^*  The  Eussian  Advance  in  Central  Asia  in 
its  CoEnmert^ial  and  Hocial  aspecta  towards  India  and 
the  Eiujt,"  by  the  Itev.  JAitKii  Loko.  On  this  evening 
the  Right  Hod.  Lord  Napiek  and  Ettiuck^  K.T,|  will 
preside. 
[N.B.— The  date  of  this  meeting  has  been  timusferfcd 

from  Friday,  May  14,  to  Thursday,  May  13.] 


Iiondon    InBtitution, 
Aoaual  Meeting. 


KaatniryMirciis^    B,C^  H  I 


Tiitma-..EoraJi  Burlington  Houaft^W^, 


Aattqiiaries,  Btxrlingtoii  Hinw.  W . ,  Sfl  p  ,in. 

Ltnnean,  ButUnfrtaai  Bouseii  W.»  S  p.ct.    La 
6«rbf »  "  Tbt  Cdonriag  Matter  of  the  B#sl  ( 
Aiga.^*    a.  Wi.  A.  O,  Butler,  *'  Notes  ««  tJM  J 
Zugefnida:*  3,  Mr.  Fianeia  H,W«lcii,  **Tb»J 
or  l%o  PuraJitk  Forma  of  Ttir9rh^nehid9.**Z 

Dmdon  Inititution,  FSnabmj-dwtta  E.G.*  "^  1 
Fretman,  *' Hi4tarj  and  Oae  of  thsl 


H.  G.  S«eleT.  "  Tbe  Fo«aa  Fonna  of  Ftrbis 


InstHuttou.  Albcmnrl^-sttiset,  W,.  S  pi 
**  Tbe  Fo«ail  Fonna  of  FlTii«  Al 


Zoa^lcfgieal,  11, 

Moetinir.  ^         ^  ^     . 

Boyml  Societj  Uub,  ^ffUlia'a  Eoomi,  Bt,  Jaj 
fi  p.m. 
Fii SOCEETYOFAETB,  ^^-^tx^A^K^^^;^^ 

India."  _  _ 

IkwmS.  InatJtutiati,  Albem«rle-«trc«t,  W..  S  JUS,  ] 

Mwtinir.  9  p.m.    Mr.  W.  H.  Hutier.  **  Aeli*  j 

Bnal  Ookmial  institute  (at  tLa  P»U-fiiaa  J 
Watarko-pla*^,  W.C.h  e  p.m.    Mr.  iL  U,; 
**  Amsfican  Frotefiian  and  Caaaiian  T 
Sat......  Bafal  Indtjtutionj  Alb^mirle-atuMl,  W.,  t  pja*  i 
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itfrnthi  a0tlMvihindd  fn  addruud  to  tAt  StanMrv 


ICSEOIHQS    OF    fH£    SOCIETY. 


DBILL  IF  SCHOOLS. 

dmirman  of  tho  OouncU  bfts  received  the 
viDf  letter,   showing    the    valuable    results 
Uniling  its  introduction  in  Christ* a  Hospital : — 

Chrbl't  HoipilAl,  L<*tidon,  E.C. 
April  n,  l^li. 
i  Sra^^Vou  expressed  »  wish  to  hear  Bome  par- 
Id'  tha  iyitem  of  drill  a»  oafried  on  at  ClirUt's 
liAd  ita  result  on  the  dudpline  of  the  schooh 
pyewr  1S71  icuitructJoQ  In  drill  was  commenced, 
HipemfliQZ],  Tiy  a  retired  non<commiaaioiied 
Ttbo  Artillery,    The  Bchool  then  eonaisted  of 
[310  hoT%  entirely  ignorant  of  driU^  bat  in  the 
\d  i^  &w  months  auch  pr^gresa  had  been  made 
'  were  sble  to  ptaia  a  tbtj  credi tablet  inspection 
I  of  the  Oommandiir-in- Chief,     From  1871  bo 
t  ttme  669  boTB  have  passed  into  the  flcheol^ 
hATe  be^en  tAvight  company  di-ilU  and  Iheir 
qoito  w^aal  to  that  of  mofft  volunteer  repci- 
I  silftZT  of  the  driH  initructor  la  30s.  a  week, 

irhole  time  available  for  drili  amounts  to  onl^v 

llMntr  and  a  half  dfiily ,itniay  f&irlj  be  said  that^  if 
ilBij  possible  to  utilise  the  iptu^  time  of  the  instruc- 
r^iIHag  otb^r  boys,  the  cost  of  drilling  thefla  T50 
iwcaM  have  been  only  Ifia.  a  week,  as  he  could 
nfi  «ndii0  fttftiD  ba  engaged  for  at  least  three  hours 
f  Id  iriU,  so  thai  the  cost  may  be  put  at  28,  per  100 
•Nt^jf  len  if  more  time  were  employed. 
I  A*}iM  idd  that  the  peHoda  of  drill  haire  not  been 
tei  ^>rn  «diool  timep  but  that  every  minute  has  been 
•mi  thA  houia  formerly  given  up  to  play. 
;  r,  it  wui  not  deeirablo  that  the  hours  of 
uM  \m  long  ;  and,  in  fact,  two  drills  a  week,  of 
'  »«nty  minntes*  duration  eadij,  haye  been  found 
^'.t  to  keep  the  boys  up  to  the  required  stendard, 
fiTtt  driili  a  week  being  given  to  a  boy  for  the 
ith  i*fter  his  joininir  the  school. 

ttk  the  diflcipline  of  the  school,  and  on  the 

wrriag^  of  the  hoys  has  been  very  marked, 

^fil  tone  and  character  of  the  boys  has  shown 

ppovement.     The  senior  boys  (monitorii), 

''ieefB  of  eotnpanieSf  have  learned  to  render 

►mee  to  their  suppers,  and  to  be  more  tern* 

■]fmer  m  eiacting  it  from  the  boys.    The 

Chriat*«  Qoepitol  hat  been  from  time  im- 

nBded  in  n  i^t  degT«e  to  the  monitora, 

J  iTitdSi   of   delegating^   anthority  over  their 

■  |0  too  tBiuoir  b^yi,  which  of  conrao  necessitate 

Cixo  and  watchfulness  on   the  part  of  the 

worked  with  increased  eOicJency,  and 

hArdship  to  the   youngt^r  boys,  since 

>ctaon  of  drill,  or  to  apeak  with  more  accuraoy, 

iae  which  is  the  neceraary  result  of  drill*    I 

■■  instances  par&nta  of  hoys  havo 

<  ranta^e  Uieir  eons  have  derived 

ri&0ui4E.(,ivu  in  driOat  Chriat'a  Hospital^  and 


that  many  boys  have  applied  for  and  received  Irom  m9 
certificates  of  proficiency,  with  a  tow  to  being  relieved 
from  preliminary  drill  on  joining  Toloiitoer  corps» 

Having  briefly  indicated  the  advanta^^  which  bar* 
in  my  opinion  been  the  result  of  the  introduction  of 
drill  to  the  particular  institiition  with  which  I  am  con- 
nected, I  should  like  to  say  a  few  woids  with  t^g«-rd  %» 
the  manner  in  which  I  think  a  system  of  drill  eould^ 
with  leaat  e3Lp4^nse  and  greatest  prospect  of  success,  be 
made  part  oi  the  eduoation  of  boys  thronghont  the 
country.  The  first  and  most  important  point,  in  my 
opinion,  would  be  to  insure  a  uniform  ays  tern  of  inspec- 
tion, and  this  could  only  be  done  by  appointing  one  or 
more  inspectors  of  drill  to  travel  tibont  Ihe  country,  and 
report  on  the  progresi  made  by  the  difftjrtjnt  schools- 
These  officials  would  doubtless  be  placed  under  thd 
Education  Board.  By  a  system  of  grouping  schools  in 
different  neighbourhoods  a  great  deal  of  ground  conld 
be  covert  by  a  very  em&I  staff,  and  the  reports 
would  be  much  more  reliable  than  if  the  inspection 
were  carried  out  as,  I  believe,  has  been  propoaed, 
by  some  officer  on  the  stafi"  of  eaeh  brigade  dopdt< 
Any  additional  expenw  involved  by  the  payment  of 
such  permanent  inspectors  would^  I  thinkt  be  more 
than  covered  by  the  e<Jonomy  in  the  salaries  of  the 
drill  inspectors^  who  would  bo  appointed  to  teach 
several  schools  in  each  large  town,  which  schoola 
might  bo  so  grouped  a£  to  ensure  a  maximum  amount 
of  instruction  with  a  very  reduced  staff  of  instructora. 

Very  little  instruction  is  gained  by  boys  after  the 
first  half- hour  of  drill.  One  of  the  'great  ends  of  in« 
Btruction  in  drill  is  to  hahituate  boys  to  give  un- 
divided attention,  on  which  alone  will  follow  prompt 
obedience  to  orders;  and  after  Ihe  first  twenty  or 
thirty  minutes,  attention  fiags^  and  the  last  half ^  hour 
undoea  the  good  effect  of  the  first.  If  it  were  conceded 
that  half -an -hour's  drill  at  a  time  would  suffice,  the 
;ittendance  for  drill  might  he  eombined  with  attendance 
for  some  other  school  purpose,  and  at  the  Board  sohoola 
might  well  bo  allowed  to  count  for  the  grant* 
Further,  whenever  practicable,  the  boys  of  each  &chool 
should  assemble  outside  the  achool-room,  and  be 
marched  to  their  class-room,  a^  even  the  short  time  which 
they  would  daily  give  to  drill,  if  this  plan  were  an- 
forced,  would  be  of  great  value, ^ 
I  am,  dear  sir, 
Yourt,  very  truly, 

H»  Brack  aiTprKif, 
Major,  late  Depot  6&t 
MiJor-GinBja]  Eaidloy-WUmot,  K.A„  F.R.S. 


mviAw  BiofnoF^ 


A  mooting  of  this  Section  was  held  on  Frid&f 
evening,  the  23rd  inat.,  Q^ieral  R  C,   CoTTOlT, 

CS.L,  in  the  chair. 

The  Chairman,  in  introdudng  Dr.  Forbes  Watson, 
said  he  would  ask  the  meeting  to  consider  what  WM 
thought  of  cotton  fibre  when  it  was  first  introduced 
in  England.  Probably  little  or  nothing  was  thought  of 
it.  It  waa  of  very  minor  importance,  and  ttio  old  ladiea 
thooght  it  mattered  very  little  whether  such  short 
fluffy  stuff  was  made  into  thread  or  not  T  j  could 
not,  however,  blame  the  merchants  or  statesmen  of  those 
days  if  they  did  not  foresee  whut  would  become  of  that 
fibre^  for  few  could  foresee  that  millions  wouM  be  clothed 
by  it  and  that  many  millions  more  would  be  emplo^^ 
in  cultivating  it,  manufacturing  it  and  in  ti&iifporting 
it  throughout  ttie  world.  But  b;^  the  light  of  what 
paaaed  then  they  ought  to  look  with  more  interest  on 
what  wsa  happening  now.  Here  was  a  fibre  which  had 
nearly  every  quality  poascssed  by  cotton,  and  which  fif 
exceeded  it  in  beauty  and  strength  ;  it  was  a  fibre  which 
might   be  devdoped   to    any  ei^tent,  and   he  hoped 
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tliAt  that  night' ■   effort  wouM   he   one   iiep   towardi 
The  subject  brought  trnder  dkcufisum  was: — 

THE  FEEPAHATION^  AND  USES  OF  KHEA 
FIBfiE* 

Bcrportor  od  the  Froducta  of  ICLilU- 

This  wOl  not  ba  what  is  c&Ueil  a  leotnrt^  or  a 
formal  disooune  upon  the  subject ^  but  I  am  here 
lor  two  purposes,  la  tlie  first  iila<ie,  I  wisli  to  lay 
before  you  the  pt«eeat  pomtaott  of  the  question 
of  promoting  the  us©  of  Bhea  fibre,  pnd  that 
of  the  Tarious  meohanical  appliances  which  have 
been  used  for  bringing  it  into  the  market — to 
explain f  in  ehort,  bow  the  case  now  stands.  And 
secondly,  I  have  another  obj  ect  in  appearing  her© 
this  evening,  one  which  led  m©  to  acoopt  with 
readiniti*  the  invitation  I  rec«ived  to  bring  thia 
gtibjeot  before  your  notice.  Tlier«3  are  oertain 
poiiita  which  thonld  be  submitted  for  disciiBsion, 
becauae  it  is  expected  that  the  Govemiuent  may 
pofldbly  take  Bome  aetion  in  the  matter,  and  do 
ft  little  more  towards  the  development  of  the  flbret 
in  trpng  to  foster  the  growth  of  the  plant  in  India, 
and  in  applying^  tlio  fibre  to  uaeful  purposes*  I 
shall  indicate  its  poaitioni  in  order  that  I  and 
others  may  get  the  benefit  of  the  remarks  of  the 
many  practical  men  who  I  know  are  present  here 
this  evening*  I  will  make  no  longer  preamble,  be- 
cause my  object  is  to  be  brief,  but  I  mtist  aay  a  word 
or  two  with  regai^  to  what  has  been  done  in  the 
post,  I  dot  lot  go  far  into  the  past,  but  I  may  mention  I 
that  it  is  now  fibout  70  years  since  the  attention  of  ! 
the  East  India  Compriny  was  first  directed  to  | 
Uiis  fibre,  and  they  then,  as  they  frequently  did, 
took  some  very  active  steps  in  order  to  see  what 
oould  be  done  at  that  time  in  the  matter.  There 
tlien  occurred  a  gap  of  40  years,  but  in  Gonaetj_ucnce 
of  the  iteps  then  taken,  attention  was  again 
directed  to  the  fibre  about  2a  years  ago.  I 
»hall  say  no  more  upon  that  stage  of  it, 
but  come  at  onoa  to  the  year  1869j  when 
th©  Government  of  India  determined  to  see 
whether  something  eould  not  be  done  to  foster  the 
development  of  the  trade  in  the  fibre  by  obtaining 
tho  meims  of  cleanings  and  preparing  it  for  the 
market  ;  and  I  may  mention  to  thoae  who  are 
not  practical] y  acquainted  with  the  aubject^  that 
rhea  ia  inmost  identical  with  the  China  grasa  of 
commeree — it  ie  ptwstically  the  same  fibre.  The 
Chinese  have  been  in  the  habit  from  time  imme- 
l  of  preparing  their  so-called  China  *'  gniss  " 
band ;  tbey  take  the  individual  stems,  break 
L  at  tie  top>  then  tear  down  one  side  and  then 
I  other  I  and  after  carrying  on  the  operation  for 
a  time,  they  get  a  series  of  little  bundles,  which 
they  put  either  on  their  knees  or  on  a  board, 
and  scrape  very  oarefuUy.  The  result  of  the 
scraping  m  that  they  get  a  fibre  in  the  state  you  see 
here,  and  this,  after  being  fm-ther  pi-epared,  is 
imade  iotothebcautifnl  *^gra«s  cloth**  hanc&erchiefs 
land  cither  fabrics  with  which  we  are  acquauitcd.  The 
Ip reparation  of  the  fibre  is  a  very  tedious  opora- 
i^tion.  Bo  mo  say  that  a  man  cannot  clean  more 
thML  a  half  a  pound  iu  a  day,  but  from  two  to  two 
mtd  a  half  pounds  seem  to  be  the  amoimt  which 
can  be  oleftned  by  onn  pair  of  hands  in  Chitja*  As 
tii«e  ase  upwards  of  2,0tMJ  lbs,  in  a  ton,  it  is 


a  very  slow  process  when  we  want  thoosundi  of 
tons  to  produce  a  l&r^  trade.    Tha  tbwntBi 
the  operation  mt^ans  deamsss,  and  thcrelows 
the  root  of  the  whole  trade  there  stands  *'^^^^ 
culty  of  getting  a  machine  which  will  m 
tract  the  fibre  from  the  stems  in  a  elf  wn  - 
character  of  the  plant  to  be  dealt  v 
accomplish  this  object  may  bf?  se*  i 
here>  which  will  give  a  very  good  idea  i  ■ 
racteristics  of  the  plant  as  CTOwn.    B.tsTr 
some  seven  or  eight  fafift  l4gh,  and  I 
sently  have  something  to  say  of  its  prol- 1 
tions  when  grown  to  this  length*     Hf^re  U  ai 
specimen  of  the  same  plant  produi.ied  in  tbt» 
district,  but  which  has  been  grown  for  a 
period,  and  cor^sista  of  quite  slender  stems, 
fibre  which  will  be  produced  from  the  plant 
to  grow  to  such  a  height  will  be  ooerser  tl 
from  the  sleudi^r  stems.  I  will  now  refer  tothij 
tion  of  wh  at  happen  ed  in  the  jreor  1  H&&^  In 
the  Government  of  India  offered  a  prife  ai 
for  %  machine  which  would  extract  tha  "' 
the  rhoa  plant  at  a  cost  not  exceeding  £15 
%vhieh  fibre  would  be  worth  £50  in  the 
On  the  other  aide,  the  Government  att 
ditions  for  which  no  doubt   very   good 
existed,  but  which  tended  to  diminish  t< 
the  value  of  th  e  prbse .  India  is  a  long  way  cS^  I 
the  competition  which  took  place  in  the  yi 
there  was  only  one  machine  exhibited.  I  nui] 
tiim  that  there  were  upwards  of  twenty 
entered  for  competition,  but  when  it 
to  the  time  there  was  only  one 
at  the  competition.     And  this  evening  f ' 
beforo  you   the  fibre  which   re«idted 
machine.      Having    been    tested,   it   wai 
that   the    cost   of    produeiiion    was 
over  £1^   per   t^ra,    and    tho    fibre,    wh«H* 
mitt^   to  valuation,  was  declared  to  bt 
only  from  £22  to  £28  per  ton.     The 
therefore,  did  not  award  the  prize,  bat, 
sideration  of  the  enterprise   shown  by 
which  seJit  this  machine  for  competition* 
exhibitor   and  competitor   a    dQueeur  of 
and  I  think  be  very  well  deserved  it*    Sn 
to  the    year    1872*       8o    far  aa    tha 
the  Government  up  to  that  time  was  ooi 
had  proved  a  failure*     The  theory  wm, 
many  minds  still  is,  that  it  is  necevsaiy 
the  plant  in  a  ^reen  state  in  ord^  to  _ 
successfully.      That    is    a    very    nattfrol 
aion,   because  we  find  that  the  C?hineee 
prepare    it    in    a    green   state.       They   do 
hIIow  it  to  dry,  and  we  know  that  the  veif  1 
fibre  has  boen  prepared  by  them.    Then 
doctrine  is,  that  it  is  imposilble  to  **  rfM 
stems  and  so  remove  a   oertam  portion  of^ 
gum.     Consequently  it  has  been  thought 
lutely  necessary,  in  order  to  got  a  good  m«n^ 
article,  to  have  a  machine  to  operate  upon  it  s 
green  state*     The  prize,  therefore,  waa  givctt  I 
green  maehine,  so  to  spe^.     Others,  hown^tl 
this  coimtry,  who  had  bo$n  experimenfiaf 
the  large  stock  of  dried  stems  which  hdT 
sent  over  here,  said  that  it  was  aJI  very  wait 
that  the  Chinese  fibre  was  the  best,  but  th 
could    produce    samples    &om   the    driod 
which,  if  not  worth  as  much  as  it  in  th^  U 
were  worth  a  good  diml,  tuid  the  Tt»M  ofj 
experiments    has   been    to    ihow    that  a 
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be  produced  from   the  dried  ttems* 
m[K>rtant  result,  b<aeauae  it  means  tlitit 
',  die  priodiiction  of  rhea  upon  the  same 
thiit  of  ttsx  and  hemp ;  whereas »  if  we 
f  dial  with  it  in  the  green  state,  w©  must 
m  Apphmces  for  working  it  up  direct! j% 
a  CM  there  is  ocrtain  to  be  a  \om  of  time, 
jIJ  1.0  difficult  to  keep  up  &  supply  of  freah 
iiiti  yt?ar  rounds  so  that  the  matjMjiet? 
t  A  *<taad*5tili  during  a  certain  portion 
Mild  the  hajadfl  at  a  loss  for  some* 
To  get  the  rhea  plant  tht^reforo  in  a 
» ua  to  work  it  like  E&x  and  hemp^  in 
f  great  iinpoTtanc^j*    It  is  quite  po&silile 
liratiBg-  ii[)On  the  green  stem!}  that  yon 
5  ii  better  fibre,  out  after  all  it  comes 
i  of  cost.     It  Qeema^  io  far  aa  we  have 
I  the  present  point,  that  by  operating 
you  t!in  prepare  a  tibre  wMch 
I  from  £25  to  £tl6  a  ton  in  the  market, 
i  before  mentioned,  the  fibre  obtained  at 
I  India  with  fresh  stems  from  the  same 
J  valued  at  from  £22  to  £28  pcir  ton, 
'  to  aay  something  with  regard  to  the 
^  value  whicb  has  been  put  upt.in  the  fibre, 
^frgm  varioufl   reasons,   which   I   will 
now,  that  £50  a  ton  is  too 
_      to  have  the  article  coming  into 
>  any  great  extent.    We  want  a  cheaper 
iitmU  and  cht^apness  is  at  the  root  of  its 
'»    Look  at  what  occurred  in  the  case  of 
i  lor  yoars  was  sold  at  £S,  £10,  £12,  and 
Wo  want  cheap  rhea  fibre,  and  if  we  had 
me  n**jtilta  would  follow  with  regard 
F  come  to  tha  question  of  what  will 
tttljf  cht^p  fibre.      I  simply  have  to 
opinion  of  practical  men    upon  this 
tkd^    as    far    aa    I    can    gather    them 
I  it  whi^h    rhea  should  come  into  the 
Jd  not  exceed  £35  a  ton,  it  might  be 
ought  to  get  it  down  to  £25^  and  I 
"  do  io.     But  at  the  root  of  getting 
Qds  the  question  of  being  able  to  pre- 
m  the  dried  s temfi ,    When  we  can  d  o 
dissirablo  to  see  whether  it  is  not 
to  get  a  machine  to  operate  on 
But  the  difficulty  wHch  opposed 
i  in  India  was  this— ^although  there 
J  quantity  of  rhea  in  India,  the  people 
nuunpnlate  it  were  some  thousands  of 
5hiB  problem  was  how  to  g*>t  to  the  plant 
bad  the  brains  and  understanding 
;  it.     The  plant  did  not  grow  in 
I  therefore  the  machines  had  to  be 
r  competition.     Another  disadvan- 
at  tlie  man  who  bad  really  done 
tjrds  getting  a  machine  had    not 
to  experiment  with.     It  so  hap- 
after  these  samples  were  sent 
,  my  attention  was  directed  to 
i  ibis  plant  was  being  grown  in  the 
itnd  I  at  on<^  put  myself  in  com- 
a  gentleman  who  bad  an  estate 
^ — devoted  entirely  to  its  growth, 
i<mt   I  was    informed    that    he 
IpmblQ  portion  of  ground  under 
uent,  and  that  in  two  or  three 
Jd  be  able  to  supply  my  depart- 
of  the  green  atema.    This  at 
I  ia  excellent  opportmiity  for  allow- 


ing the  machine  makers  to  see  the  plant  in  itt 
green  state,  for  although  they  had  had  tons  of  dried 
material^  they  had  not  had  any  of  the  green.  The 
matter  was  laid  before  the  Government,  and  sanc- 
tion was  given  for  obtaining  from  the  South  of 
France  the  whole  of  this  crop  of  25  tons.  Every 
arrangement  waa  made ;  announcements  were  put 
into  the  papers  that  each  machine  maker  who 
wished  would  receive  a  certain  quantity  of  the 
green  stems,  and  an  active  and  intelligent  assistant 
was  sent  to  the  South  of  France  to  bring  back  the 
26  tona.  Various  eixperiments  were  made  in  order 
to  learn  bow  the  gi^een  stems  eould  be  carried,  be- 
cause it  was  necessary  to  find  that  out,  and  a  good 
deid  of  thought  was  given  to  the  subject.  However, 
when  our  agent  went  to  the  South  of  lYance  he 
found  that  the  crop  had  dwindled  down  from  2a 
tons  to  3  tons,  so  that  I  only  succeeded  in 
getting  three  tons  of  imperf^xstly  grown  stems 
in  the  green  state.  However,  the  best  was  made 
of  the  matter,  and  they  were  distributed  for  the 
first  time  to  the  machinists  in  this  country,  who 
had  thus  an  opportunity  of  seeing  what  the  green 
plant  was  like.  It  was  one  thing  to  deal  with  the 
dried  plant,  and  quite  another  to  deal  with  the  green 
anecnfent  plant.  This  was  one  step  towards  getting 
the  plant,  and  a  certain  number  of  esperimenta 
were  made.  At  the  end  of  the  same  year,  having 
ascertained  that  there  were  one  or  two  other  places 
in  another  district  where  they  were  growing  the 
plant,  and  that  it  was  possible  to  obtain  more  of 
the  green  stems,  arrangements  were  made  far 
obtaining  unotber  supply  in  Octoher^  and  the 
second  expedition,  1  am  happy  to  eay,  was  more 
successful,  for  several  tons  wore  obtained,  most 
of  it  of  a  fair  quality ^  and  an  opportunity 
wag  given  to  a  conaiderable  number  to  test 
the  plant  m  its  green  state,  Ui>  to  this  point 
therefore  something  has  been  gained*  A  numbeir 
of  experiments  have  been  made  with  the  dried 
stems,  and  a  certain  number  of  as  yet  only  partly 
satisfactory  experimente  have  been  made  wita 
the  green  stems ;  and  my  object  this  evening 
is  to  present  the  result  of  these  experiments. 
This  group  conaista  of  all  the  fihre  which  has  been 
prepared  from  the  dry  sterna,  and  on  these  cards, 
wliieh  will  be  here  for  some  days  for  examinatioui  are 
the  different  samples  from  the  green,  I  may  men- 
tion shortly,  as  the  result  of  these  experiments, 
that  I  am  told  by  the  men  who  have  demoted  time 
and  trouble  to  the  subject,  that  they  have  one  and 
all,  without  exception,  so  far  as  the  machinists  of 
this  country  are  concerned »  come  to  the  conclusion 
that  it  is  the  dry  stems  which  shon  Id  be  operated  upon. 
At  the  same  time  other  persons,  jMirticularly  in  the 
Southern  States  of  America,  have  been  directing 
attention  to  it,  and  it  is  said  that  two  or  three 
machines  have  been  lately  invented  which  are 
quite  capable  of  dealing  wiih  the  plant  in  its  green 
state,  and  I  have  had  moat  promising  samples  sent 
me,  said  to  have  been  turned  out  from  the&e  ma- 
chines, but  wliich  I  should  have  liked  to  have  aee^i 
prepared  with  my  own  eyes*  It  is  one  of  the  things 
that  one  must  see  to  be  sure  about  it.  because  a 
very  little  manipulation  after  it  is  turned  out  of  the 
machine  will  make  the  fibre  look  very  mce»  and  one 
mu5t,  in  order  to  have  a  fair  test,  see  the  whole 
thing  done  at  the  time,  and  see  that  there  ia  no 
hand  labour  given  to  it,  because  the  moment  you 
introduce  hand  labour  it  means  expe^ue.    All  I 
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can  Bfty  i«,  I  bat  up  to  thG  preaent  time  we  are 
liolding  ont  hand,  a^d  there  is  iiothmg  to  itow 
absolutely  tbat  any  machine  an  yet  exists  which 
will  deal  siaccessfully  with  this  materinl  in  the 
green  st&to« 

I  have  now  indicated,  I  think,  all  the  practical 
points  which  it  ia  nccesaary  to  lay  before  yon  up 
to  ibis  liine,  and  I  now  oome  to  the  qneation  of 
wfa&t  II  to  be  done  next*  Theie  are  «  number  of 
inAf^faiiied  which  have  been  invented  for  dealing 
with  thcfo  stemH  m  the  dry  state.  It  is  very 
imprtrtant  that  we  ahduld  know  which  of  these 
niachinei  can  turn  crat  the  fibre  from  the  dried 
steina  in  the  best  conditicmt  That  is  one  point* 
Going  back  to  the  other  problem^  it  is  very  impor- 
tant that  we  ahonld,  as  f *tr  ma  possible,  discover 
whotiier  there  is  tiny  machine  to  operate  upon  the 
gK^n  atems^  and  turn  out  a  good  fibre  in  that 
st[ite«  Now  comes  the  qnastion,  whether  the 
Government  in  to  institute  a  series  of  experiments 
to  test  this  point ♦  I  think  it  is  likely,  when 
the  plan  is  laid  before  the  authorities,  that 
it  will  be  dneided  that  it  would  be  well  to  extend 
these  experiments,  and  have  a  competition  be- 
tween those  who  make  machines  for  deiiling 
with  dryi  and  those  who  make  them  for  dealing 
with  the  green  stenw.  The  question  is,  when  and 
wht!re  the  experiment*  should  take  pidce,  and  how 
they  can  best  bo  managed  ?  We  have  on  hand  at  the 
jff^ent  moment  a  sufiScient  quantity  of  dry  stems 
lor  inttituting  a  very  practical  aeries  of  preliminary 
e^iaxninations  for  testing  the  ftr»t  set  of  machines, 
namely,  thoBe  which  deal  with  the  dry.  As 
regards  fresh  stems  a  good  deal  has  been 
done  to  extend  the  enltivation  of  the  rhca  in 
the  Sonth  of  France,  and  it  will  be  quita  possible 
now,  I  think  (although  my  French  friend  failed 
me  sadly,  and  I  do  not  mean  to  have  any- 
thing more  to  do  with  him)  to  get  twt^nty-five 
tons  or  more  of  tho  green  plant  if  wanted.  But, 
in  addition  to  France ^  we  have  Algiers  to  fall  back 
npon,  where  they  are  growing  rhea  to  some  ex- 
tent, although  I  cannot  say  exaetiy  to  what 
extent.  We  have  the  opportunity  of  having,  I 
bdieve,  afl  much  as  40  tons  of  grt?en  rhea,  or  ram\ 
as  it  is  called  in  France,  by  October  next.  There 
are  two  crops  cnltivated  in  the  conrso  of  tlie  year 
in  ^e  Sonth  of  France,  as  well  as  in  Algiers,  one  of 
w;hich  ripens  in  August  and  the  other  in  October.  I 
give  np  all  idea  of  suggesting,  for  the  purpose  of  such 
experiments,  the  summer  crop,  because,  in  the  first 
place,  it  is  not  so  good  as  the  second  crop  ;  and,  in 
the  eecond  place,  it  is  very  dLBRcnJt  at  that  season  of 
tht  year  to  carry  a  large  quantity  such  as  we  should 
Tieqinre  Ln  order  to  produce  at  here  fresh ;  but  later 
on,  as  my  experiments  at  the  end  of  last  year 
sllowed,  it  is  easy  to  have  the  stems  here  sufficiently 
moist  for  all  practical  purposes.  Indeed,  ag  a  mere 
experimental  matter,  I  recei%^ed  hist  autumn  from 
Algiers  some  40lhe.  weight  of  fresh  stems ;  and 
tiiey  were  quite  green,  a  few  of  the  ontside  ones 
onj jrbeing  a  little  dried.  Therefore  we  have  proved 
malit  is  quite  possible  to  bring  from  the  South  of 
Fnme©  or  even  from  Algiers  green  stems  in  a 
state  ready  to  be  operated  tipon.  My  idea 
would  be  this,  that  it  would  pocsibly  be  desirable 
to  have  first  »  prtfliminary  series  of  experiments 
with  the  mathines  for  dealing  with  the  dry 
stems.  We  have  the  aneans  of  doing  that  to 
a  certain  extent,  for  there  are  aeveml  tons  weight 


of  dry  sticks  on  hand,  and  each  ton  give*  «ttii_ 
to  28  per  cent  of  dryfibte.    X  thiok«zf  i 
to  Government  to  hiave,  in  the  ooom 
three  months  from  this  time«  a  eompf^ttoft' 
tween  the  persons  who  make  the  drymic.' ' 

I  expect  that  this  will  have  the  wwaf 
the  experiments  conducted  in  Haachflrtir 
short  time  since  to  teat  the  cotton- gms.  Wti 
competition  for  cleiitdng  cotton,  and  ilter  ftj 
series  of  trials  it  wai  proposed  to  haw  m 
series,  which  rather  shocked  thee%hihitori,t| 
those  who  had  done  well  did  nci!  want  to 
anything  more  to  do  with  the  n  l^i 
on  the  first  set  of  trials  as  a  sels  _^  i£ 
series,  it  seemed  important  to  get  as  sooa  m  po 
the  benefits  of  that  schooling.  The  reyall  4 
second  competition  was  that  machirr^i  wk 
the  first  competition  turned  out  from  it j  to  50 
cotton  per  hour,  turned  out  the  second  tiaif  in 
of  100  lbs.  per  hour —the  very  same  machiJiSfcl 
we  should  have  a  competition  operating  i 
dry  stems,  and  then  at  the  end  of  the  yeftf 
competition,  utiil  operating  upon  the  dry^^ 
for  which  competition  a  qmintity  could  be ol( 
from  India  iu  the  meantime.  We  should  ii 
the  result  the  first  srJjoobnff  had  produced  J 
same  time  it  is  quite  possible  to  haT©  a  '" 
practical  experiment  witli  the  gr^^xi 
sanction  might  be  given  for  having  a 
tion  of  the  crop,  which  ripens  in  the  bej 
August,  conveyed  to  this  country  for 
by  those  machinists  who  wish  to  exp 
the  green  stems  preparatory  to  a 
which  would  take  place  in  Hot< 
being  about  the  right  time.  Thnt  is 
points  regarding  which  I  hope 
he  made  by  those  present  to-m 
to  the  ooTiditions  of  such  a  test,  n  u*  n 
to  have  fancy  tests,  hut  a  test  is 
will  really,  thoroughly,  and  fairly  t«sl 
ties  of  machines,  and  do  it  under  coDdit 
wouJd  prevent  all  cavilling  as  to^  tile  ' 
which  the  experiments  were  carried  oct 
trials  do  take  place,  tiie  same  pmgiw  ' 
suring  a  reliable  result  will  be  carried 
adopted  in  Manchester,  wherp  oreryone, 
had  full  ccfnfidence  in  the  fairness  of  tJw 
the  competition.  All  the  conditions  t9 
to  these  competitions  would  he  puhlie^i 
and  I  will  not  take  up  your  time  now  in 
what  they  should  be* 

There  are  many  other  interesting^ 
nectod  with  this  fibre  which  I  will  It 
Is  it  worth  wMIe  to  take  all  this  troubhi 

II  we  can  only  get  it  cheap  enough 
made  good  use  of  for  an  immense  nuiub 
some  persons  think  that  it  would  eomL 
finest  qualities  of  flax,  and  others  that  t 
used  in  combination  with  the  fineit 
wool.     It  would  also  be  very  useinl 
paper,  by  giving  greater  tenswdty  to  it 
he  too  expensive  to  be  used  by  ilwllj 
making,   but   a  small   dose    would   '~ 
tenacity  than    the  paper  made 
elay,  now  so  much  nsed^  possenes. 
is  no  fibre  which  has  such  a  nmgs 
there  is  none  for  which  a  greater  nsinl 
will  be  found ,  if  it  can  only  he  got  ^mn 
is  the  key-note. 

The  prise  offered  by  th«  (^w^naamt 
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i  ti  Hie  fime  &  deal  of  attention,  and  it  ia 
-^  to  WQsideF  whether  it  would  be  vfell  to 

>  now.    I  think,  myself,  it  is  unneces- 
e  great  prua  would  l>e  the  aucc&ss  of 

>  m»dihim  wMdh  might  coma  to  the 
;  HbB  oompetitioii*  bet^aae  it  by  do  meanEi 
'  th*t   otou  machine  will   be    the   mtujhinG 

rootiimcf.    The  fibre  from  the  yoimg  ateiub  is 

■^W*  of  being  made  into  very  fine  fabrici,  whilst 

\  of  the  Urgtir  sterna  will  coiujwt©  with    the 

mmt  hemp  grown  in  Eussia.     The  maehine, 

[■won;,  which  deals  with  this  young  etemn  iviE 

i  MtTtnt  horn  the   one  which  deals  with  the 

St  ones,  and  therefore  at  the  end  of  »  ieriea 

VWinmeiDti  it  mi^y  be  found  that  we  have  two 

■rtwre  machines,  each  good  for  diffejrent  pur- 

m    It  by  no  means  follows—and  it  is  a  root 

[  U^  rliMculty  with  regard  to  prizes— that  one 

Miirii:  ^ill  hv  the  particular  machine.     It  was 

■^ii  md  necessary  for  the  Government  to  offer 

^pito  io  mtQ  induce  people  to  bring  their 

*~i  to  India,   where  they  had  the  green 

\  dfiftl  with,  but  if  the  Government  comes 

J  iSid  iaj-a- — ^We  ar©  going  to  give  jxju  an 

tim  T  tj  of  competing  in  this  eountiy  by  placing 

Iffjur  iisposal  all  the  conditions  neoeagary  for  thia 

•^^"11.  then  I  believe  many  wiU  think  with  me 

t  It  ]i.iK  jlone  iiBough, 

I  have  now  aaid  quite  aufficient  for  the 

Hiitiftting  the  discussion  which,  I  hope, 

fcce,  for  I  hav^e  not  the  least  doubt  that 

'  Kentlenien  present  this  evening  there 

■'■      bave  paid  great  intention  to  the 

i  *  who,  if  they  have  not  yet  tumcjcl 

■  it,  are  capable  of  doing  so.     The 

■-  any  such  triu,!  tm  tlioae  allndad 

'■^  or  not  will  soon  he  decided,  as 

now  very  shortly  come  under  con- 

possibly  there  are  some  present 

igjve  information  of  apnictteal  desctription 

i  mmj  m3t  a^  a  guide  in  laying  before  the 

nt  f»u0gestions  which  may  bear  upon 


BISCUSSION, 

,  in  inritiD^  disciisaioii^  said  with  ragard 
^positian  ©f  having  no  priae,  he  happened  to 
tf.  Wntwn  in  Maiichester  at  the  time  of  the 
There  was  no  qu««iion  about 
I  thare,  but  the  ^agrjrataa  with  which 
__  Um  sacceat  of  the  ejipcximtiriUi  and 
|>eOKidiictiiig  tham    were   perfectiy  fair, 
1^  nndeistood  th^re  was  a  priae  to  work 
I  tli«re  was  dotii?  offered.    Ho  had  no  doubt 
>  sme  in  this  cose. 

-JljW^  sidd  he  had  bd>on  for  tnimy  yeara  en- 
•  1fc»  dtstribution  of  Chioa  gra&s  and  rh(^a  fibre, 
*M  tbervfore  pat  beftrn?  the  mpetm^  thfi  com- 
— t  «r  the  f  ti«rtion,  Ur.  WqUod  had  spoken 
'  f  fn  producing  tiie  fibre,  but  the  difficulty 
,  jw  tSamA  «v«r  to  find  what  to  do  with  it 
^  hid  it  Tteafl  warn  plenty  of  fibre  in  the 
^  ImlhR  vhj  ioiTy  to  my  the  ooosainplioii,  wMoh 
!  I*  mi  or  200  tons  a  year,  was  iOmoat  mi ;  in 
I  Bradford  diatrict,  H  had  become  qnit©  a 
i  fcr  all  tf:itile  pm-poaea.  He  could  not  say 
TlliAt.  It  warn  certainly  not  the  price»  for 
I' had  aoMfhea  fihra  at  £19  por  ton,  and 
^^IISI,  wMeh  was  Urn  than  it  wtdd  be  im* 
mt  fihra  had  been  oaed  in  BTadfor d  for  the 
*'       »  *•  MmmM  hmnmmiui  3,o«Mj  tonato 


that  difitrict;  but  they  had  now  given  it  u|>j 
fiading^  that  goods  produced  from  it  did  not 
sell.  Up  to  the  year  1872  the  ooDflUmption  was 
increasing^  but  iinca  then  Ihfire  had  h&m  an] 
absolute  atoppftge  of  damand,  and  Ui«  atooki  which  they 
had  then  oa  hand  they  had  b«un  obliged  to  diapoee  of 
at  ruinous  pricoa,  for  oordsge  and  com  man  pucpoaea.  It 
could  be  lold  now  at  lese  tJian  half  the  prioo  msnuiiic*  j 
turere  iMed  to  give  for  it^  but  yet  they  would  not  um  it  ' 
It  was  ouly  the  previous  weak  he  waa  told  that  the  la«t 
uae  for  rhea  fibi*  hiid  died  out.  ^^Tiethor  it  had  any- 
tbiog  to  do  with  the  invention  for  disaolving  siik,  and, 
if  you  may  ao  uall  it,  eiectmtyping  >-ani  with  it,  ho  could 
not  say,  but  certainly  cotton  stuffs  could  be  produced 
equal  to  auy thing  mads  from  rhca  fibre.  Thurefore, 
during  the  iafit  two  year*,  he  had  come  to  the  conclujion 
that  there  waa  only  one  mode  of  bmigingit  iuto  Uie,  and 
that  waa  by  producing  it  us  nearly  lika  Kussian  hemp 
aa  poasible,  and  introducinjj  it'  for  cordage  pur- 
poses* If  the  opportunity  afiarwards  arose  for 
uaing  it  for  finer  purpoaeSi  no  doubt  it  would  be 
taken  advantage  of,  but  h^  was  satisfiad  it  was 
not  for  the  advaubage  of  thoae  concerned  to  attempt 
to  do  too  much  at  first  The  samphMJ  on  the  table 
w^re  very  pretty,  but  they  did  not  know  what  to 
do  with  them.  At  that  momeut  he  had  10,€00lbfl, 
waight  of  beautiful  whilo  fibre,  which  he  should  be 
glad  to  sell  at  ia.  6d,  per  Ib.^  though  he  had  previouily 
obtained  2^.  Od,  and  Be.  6d*  for  it.  The  percentage  cf 
fihra  in  the  rhea  plant  w«f  smaU  as  compared  with  jate, 
ao  h©  feared  they  would  not  be  able  to  lay  it  down  in 
London  at  a  remunerative  price  to  the  prodneer.  If, 
however,  it  oould  be  imported  at  from  £50  to  £25  a  tou 
suitable  for  cordage,  it  would  command  plenty  of  pur* 
chasen ;  but,  as  tar  as  he  could  learn,  Ihey  had  not 
nearly  approached  that  point  yet*  If  anyone  wished  t» 
try  ex  penmen  ta  on  this  fibre  ho  had  about  30  tons 
similar  to  the  rougher  aiunpteo  on  the  table,  which  ho 
■hoQld  be  gkd  to  dispose  ot  in  small  qiianUlies.  There 
was  one  objection  to  it»  vi;^.,  in  bulk  it  waa  crimped, 
and  when  it  came  to  be  epiin  into  yam  by  haad  or 
machinery  this  was  found  very  obiactionabiia,  causing 
the  fibre  to  crinkle  up,  which  rendered  the  spixudng 
more  difficult;  and  there  waa  not  only  bark,  but  a  con- 
aiderabl©  portion  of  wood  in  the  fibre.  Within  his  own 
knowl#dg^  £^,000  to  £100.000  bad  been  tpsut  by 
vazious  paitionfl  trying  to  introduiue  the  fibre,  and 
he  knew  one  ^enUoman  arho  had  lost  £20,000  in 
aitampting  to  import  China  gt^sa.  He  had  hoard 
befodiB  of  the  fibre  gettipg  into  a  adk  miU,  but  the 
objection  to  it  gettmg  idto  silk  was  that  when  it 
wsa  mixed  with  the  silk^  &ixA  the  whole  came  to  be 
dyed,  it  was  trnpoasible  to  got  a  clear  even  ooIouTp  Th^ 
China  grass  n^ceived  the  dye  differently  to  iha  ed^k.  ao 
that  instead  of  getting  a  bkok  colour,  it  looked  spoctled. 
It  was  not  uaed  with  alpaca  as  it  usad  to  be.  There 
waa  only  one  person,  to  Ms  kno^^lodgc,  dreBsinp  the 
fibre,  and  be  dressed  about  one -tenth  of  the  qtiPintlty  he 
did  four  or  five  yef^e  ago.  He  did  not  wish  by  any  oeana 
to  throw  a  damper  on  the  propotialEi  lor  tntsoduciag  the 
rhea  fibre,  which  was  admittedly  strongar  than  any  other, 
for  he  thought  if  it  oould  be  introduced,  as  he  had  eug- 
gestedf  for  rope-makiiig  purposes,  it  would  gradually 
mnke  its  way.  During  the  last  two  or  three  jean  be  li^ 
sold  for  auch  purposes  aomothing  tilce  000  tous,  and  th«rQ 
would  always  be  au  unlimited  outlet  for  it  for  au^  piir- 
pooes,  if  it  could  be  got  cheap  enough. 

Id  answer  to  a  questioUi 

Mr.  Colly er  said  he  Wlievcd  it  wiii  much  stronger 
than  heuip.  Dr.  I«'arbes  lioyle  having  given  it  at  two 
and  a-  hal  f  times  the  s  tren  gth.  Ueoniyknewthe  price  in 
the  English  market.  With  regard  to  the  price  in  India 
he  could  only  say  that  in  1870  ho  sent  out  an  order 
through  a  large  bouse  for  fifty  tons  Aimllar  to  tha  Sae 
sample  in  the  cttitr^  of  the  table,  at  £65  a  ton,  but  did 
not  got  it.     In  ii60  tha  brokers  weroj 
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SriM  at  £120  a  toii»  md  oould  not  gwt  asupplj^  m  1864, 
IB  price  wan  £&0;  ainots  when,  thu  great  bulk  had  Liien 
sold  at  from  £40  to  £60.  Tbe  price  vm  now  being 
further  reduced^  and  they  were  Belling  Ififla  than  o^er, 

J)r.  WatB«n  said  he  might  &t  once  maJca  one  or  two 
nmarka  with  regard  to  the  preparation  of  tho  fibre, 
In  lie  bearing  on  the  question  of  the  deiujind  for  it  in 
til©  Englifih  mnrket,  A  great  deal  of  attention  wns 
mow  being  devoted  to  prepariag  the  fibre,  without 
going  m  far  chemimlly,  ae  was  sometimei  dane,  as  to 
take  away  all  the  gum  froni  it.  II  it  were  to  be  tised 
io  aa  to  compete  with  liax,  it  muat  not  be  prepared  iQ 
that  form,  although  it  might  be  very  suitable  for  wool 
purpoeea  when  so  prepared.  A  number  of  experitnunta 
w«r«  being  made  at  the  preient  time  with  the  object 
of  produwnff  the  fibre  in  each  a  atate  an  atill  to 
oontoin  a  little  of  tbe  gum.  It  waa  well-known  that  if 
ihe  whole  of  the  gum  were  taken  ont  of  fla^tt  it  was 
not  m  geni«i  to  work,  and  the  earn©  problem  h&d  to 
be  performed  with  regard  to  this  somewhat  itiff  article. 
Borne  of  the  eiporimeota  in  this  direotion  which  had 
raoently  been  made  appeared  to  promifl©  aqcceas.  On 
the  other  hand,  it  bad  been  eonaidered  in  aome  quarters 
that  the  great  thing  was  to  get  it  in  the  boaiitiiul 
lUky  Btate  «hewn  in  some  of  the  aamplsB.  For  certain 
pnrpoaea  no  doubt  that  was  the  best,  but  he 
Ihonght  they  had  pretty  well  come  to  the  end  of 
tbow,  and  from  what  he  had  seen  he  thongbt  the 
problem  at  present  waa  to  produce  it  in  a  fit  itate  to 
compete    with    flax,  and    there    were    samples    which 


thought  it  wotkid  pccrhapa  be  better  to  let  the  pUat  m 

during  the  whole  of  the  rainy  e««ion,  and  ikm  csj* 
and  prepare  it  for  manipulation  donng  Ihe  dry  »t«i^ 
whilst  the  ihorter  crop  to  be  used  fGt  flnw  irai|«i 
might  be  grown  during  the  dsy  mum.  The  fM] 
quired  a  good  soil  He  beUeved  the  pmxnU^  dC 
when  dry  as  compared  vrith  hemp  wai  about  «qMi 

Mr.  Eontledgt  eaid  if  that  wefo  the  ciw  l»  i 
agree  with  Mr.  &jllyer  that  thete  could  be  DO  i 
about  itfl  coming  into  extanaive  ttie  aa  a  wt^^M 
hemp,  because,  from  what  had  hmo.  sltkd,  it  tf 
soreiy  be  produced  aa  oheapty. 

Mr.  CoUjer  paid  the  priee  of  hemp  here  waa  shoili 
per  ton. 

M^.  Bomtledgo  said  if  the  rhea  fibri>  could  \3*f4 
at  the  sama  price,  being  mach  atronger,  it  w«om« 
mand  a  lar^  sale.  Betting  woold  certainly  tdMl 
kink  OQt  of  It. 

Dr.  Forbes  Wattom  said  it  wsa  &  moot  potmt  at 
whethtir  it  would  etand  retting. 

Kr,  Btt^tledga  said  he  hiwi  r^oeived  iiample*  of  i 
which  he  had  tried  in  all  ways^  but  he  kvd 
best  method  of  treating  it  wa«  by  retting  the  dry* 

Dr.  Forbes  Wation  e^d  that  M.  Moerman,  ia  B^ 
had  given  great  attention  to  the  mode  of  tra 
dry  fltems,  and  he  represented  that  they  mM 
snccefiflfully.    However,  that  qae«tion  wii  i 
certain  extent,  subjudU^,     In  some  parts  of  ttn^ 
Sumatra  for  inatance,  they  did  rett  it,  Mwi  hs 


ev^r,  had  been  got  over,  or  wns  being  got  over  by  mixing       Mr.  Beatledge  said  he  knew  a  man  in  Javii  *] 

it  with  wool,  and  some  fabrics  suitable  for  clothing  were  it  and  treated  it  in  the  same  way.     lie  ^^^ 

etiH  being  man^ctured  from  it  by  one  enterprising  firm  used  it  for  the  purposes  of  teitSe  maaii&clwtj 

in  Bradford.    It  had  also  been  concerted  into  weiVa,  in  speaking  from  a  paper-making  point  of  rww,  "■ 

which  state  it  was  being  s^ld  at  Ud.  per  lb.     At  the  be  only  too  «lad  to  make  use  of  it,  and  coaU 

present  time  there  were  only  one  or  two  people  really  that  hiid  been  ewid  iva  to  its  qurdity-    Therjj  wi 

giving  much  time  to  the  development  of  its  manufac-  it  was  about  the  strongest  fibre  yon  could  | 

turing  uses,  and  as  it  happened  amply  to  be  an  adjunct  plentiful  and  cheap  supply  could  be  afforded 

to  other  things,  they  eould  not  expect  very  much  atten-  :  makers  would  ver?  soon  get  the  ^mn  out  of  it, 

tion  to  be  devoted  to  it.    It  certainly  seemed  rather  |      ||j_  ijalper  asked  if  it  was  not  the  fact 

ahocldng  to  take  beautiful  long  fibre  like  Uiat  ttnd  con*  ^i^g  grown  in  much  larger  quantitiei 

vert  it  mto  what  was  called  *'  noils  "  a  condition  like  although  the  trade  in  Dtmdee  wtts  not : 

tow,  but  it  would  probably  pay  to  do  eo»    Tbe  fact  waa,  ^^  probably  owing  to  this  number  of  lUte 

that  ootwitbfltanding  all  that  had  been  done,  the  trade  p^^  i^p  |n  luOia.      He  ahould  like  to  know 


get,! 


in  this  fibre  waa  at^l  in  its  infancy,  and  therefore  be 
thought  there  wer«  good  grounds  for  believing  Uiat  the 
present  state  of  the  trade  which  had  just  been  described 
would  not  continDe. 

Mr.  Caiseli  asked  if  it  wai  ae  exhausting  a  crop  to 
grow  as  jute. 

Br,  Wation  eaid  if  ^^t^  were  three  or  even  four  orops 
a-year,  whith  was  aimtd  at,  there  waa  no  doubt  it  in^ 
volved  manuring,  N  ature  never  allowed  a  plant  to  grow 
up  and  be  cut  three  or  four  time«  a-y^r  without  some- 
thing  being  supplied  to  the  soil  in  place  of  whiit  was  re- 
tnovod.  At  present  in  India  it  waa  aimply  being  culti* 
vated  on  a  large  Government  farm  for  the  pnrpoao  qf 
experimenti  and  at  one  other  place  b^  a  private  indi- 
Tidual.  It  waft  the  same  in  America,  m  Franoei,  and  in 
JUfiera.  The  moment^  however,  there  was  machinery 
that  would  clean  the  fibre  and  produce  it  fit  for  manufac- 
ture there  would  at  once  be  a  rapid  spread  of  cultivation. 
It  grtiW  very  rapidly,  some  of  the  smaller  etems  then  ex- 
hibited boing  probably  the  growth  of  leas  than  six  wocka. 

In  answer  to  a  question  whether  it  required  irrigation, 

Dr.  Watson  said  it  depended  on  the  season  of  the  year, 
Daring  the  rainy  sw^son,  of  course,  no  irrigation  waa 
nqnired,  and  he  thought  it  would  be  a  question  whether 
it  would  not  be  d»>etrabJo  in  the  rainy  season  to  let  it 
grew  to  ita  full  height,  beoauae  if  you  required  dry  stoma 
to  operate  upon,  it  would  be  diflicult  to  obtain  them  in 
that  Etate  during  the  rainy  season,  and  therefore  he 


cultivation  of  iute  was  increasing  't 

Dr.  Forbw  Watioa— Very  largely  withio  iliirf 
years. 

Jlr.  Culper  asked  if  the  nativoa  in  India  gni 
fibre,  or  got  it  wild  and  worked  it  up  in  largo  qr"* 

Bt.  Forbes  Wataoa— It  is  not  produced  in  qi 
any  native  purposes. 

Mr,  Culper  also  asked  if  in  Dr.  Forbe*  J 
opinion  the  rhea  grewn  in  Franot'  wooM  P 
tiharacter  of  the  atraight  stems  now  shown,  ft^ 
believed  a  great  deal  had  been  grown  in  ti»  S 
France  which  was  ao  veiry  branchy  that  it  wM 
impossible  to  treat  it  in  the  same  machine^  lU  m 
poaaibly  by  the  use  of  ioe,  neen  itemi  for  txy^ 
purposes  might  be  breught  nom  Indu- 

Dr.  Forbfli  Watioa  said  ^  the  stnigiit  ilafli 
table  were  grown  in  France.  In  aMwer  !•  ij 
question,  he  aaid  there  was  no  doubt  the  eiinatejll 
of  different  countries  would  affect  tho  gjwitt 
plant  to  a  considerable  extent 

Mr.  CoUyar  eald  the  best  he  ever  saw  w»  p* 
Siam.  It  waa  different  to  the  Indian  *l*Og**J* 
waa  evra  preferred  by  the  manafac  tureta  it  vBfim 
China  grass.    It  wai  a  soil  yellow  fibra. 

Dr.  Farbea  Wataon,  in  reply  bo  a  qosato'W 
rhea  plant  was  grewn  to  a  aniall  extiAt  it  tfii 
Gardens,  HegenVa-park,  and  ho  dii««4aA  * 


was  one  of  thoae  m  wHch  the  male  and  feiiuila  flow(OT 
being  separate  and  iituated  oa  diffurent  piirtfl  of  the  stem, 
the  production  of  aasd  waa  uncertain  *nd  usually  d^pcadont 
on  insecta,  and  it  Ud  been  thought  that  th©  Jibeenc«  of 
fertile  seed  fiom  the  pUnte  in  India  might  po«ihly  l« 
mueed  by  the  inflacU  which  frequemt  thu  plant  in  Lhrna 
not  being  indigenou*  to  India*  Tho  plant  wm  Y©ry 
reiidiJy  propagated,  bow^Tcr,  hv  means  of  cnttinp,  H« 
had  obUined  from  Fraaoo,  and  sent  out  to  Indm,  msvX 
which  grew  very  veil. 

Dr,  Jtannftwtt  said  thii  qncation  waa  an  old  tal«  to  * 
him,  he  having  g<>no  through  the  tame  Ihing  miny 
years  ago  with  regard  to  unotber  fibre  of  a  limilar 
nature— the  i'kc^rmtmn  tmaj:,  or  New  Zealand  flax.  He 
wonld  STSggeet  to  Dr,  Wfttfion  that  the  jflfitience  of  tha 
Society  ihould  be  rather  employtjd  upon  novel  prodmetBr 
leaving  this  in  ita  present  state  to  the  manafacturoit^ 
who  would  be  sure  to  make  aotuething  of  it  if  possible. 
It  would  he  imposaible  to  force  the  fibre  onhy  any  kind  of 
premium,  and  indeed  he  oon*idi?red  it  would  he  injurioua 
to  attempt  to  do  so,  eBj^o^jiaUv  looting  at  thoimm«tifle  lo«a 
which  persona  might  incur  by  bieng  induced  to  take  up  a 
matter  of  thifl  kind  raahly.  -fiS.UUU  might  Dot  appear  4 
large  sutti  to  the  Government  of  India,  but  he  certainly 
thought,  in  a  political  point  of  view,  it  would  be  a  gr«at 
mistake,  and  m  fact  morally  wrong,  to  t^atpend  money 
in  endeavouring  to  foTD©  forward  the  derolopmeut  0^ 
any  particular  fibre. 

Mr»  Collysr  said  it  occurred  to  him  that  there  were 
two  kinds  of  machmery  required  in  the  preparation  of 
ths*  fihre.  If  uBod  for  textile  purposes  they  wanted  a 
machine  which  would  entirely  get  rid  of  the  brown 
cuticle,  whilst  for  cordage  that  wa«  not  of  so  much  im- 
portance, BO  tbut  the  same  machine  would  hardly  do  for 
both. 

A  Memhir  asked  whether  the  condition  of  tbia  fibre 

in  tbt>  market  was  not  almost  parallel  to  that  of  New 

Zealand  ftax.  and  in  a  leaser  degree  of  jute.     He  believed 

that  recently  jute  had  been  sold  at  a  lower  pncs  than 

,  ever  before  known. 

I      Mr.  Coll jer  said  it  was  quite  true  the  price  ww  very 

low,  but  the  consumption  had  not  docnjaaed,  nad  with 

tegmrd  to  New  Zettlrmd  flax  they  were  stopped  by  short 

^  been  aank  in  the  experiment,  wniofi  was  a  total   aupplies.    With  regtird  to  this  fibre,  however,  they  cotild 

;  ^1  he  tmdeiitood  it  had  been  set  about  in  the  |  not  dispe^^e  of  what  they  had  netwithatandmg  the  low 

■\practic*!  way,  eo  that  success  (jonld  not  fairly  havb  r  price. 


I  <if  the  items  and  leaves  which  had  been  s^t 

^^^Mf  SawBiby.    The  plants  there  were  cut  down 

— "  '    -own  up  again  ieason  after  sejison  for  the  hifit 

...e  years,  and  were  vptv  good  Btems.     A  con* 

f^^Mmvie  qamlaty  was  also  ffrowo  in  the  Duke  of  Well- 

iagt^n'i  gajdensat  Strathfieldsaye,  the  produce  of  which 

iL*J  far  the  hat  two  years  been  forwarded  lo  him  for 

.  nmeatid  purpoftet.     It  would  never  pay,  however, 

Tiw  it  in  this  country^  becaiafie  only  one  crop  a  year 

.  J  k  obtained. 

£rJtmI«4fi  said  the  proper  role  tor  growing  su^h 

•mt  wai  laid  down  in  that  room  aome  years  ago  by 

Wfttsoa,  mmely,  to  sow  it  wide  for  seed,  80  as  to 

ijice  a  ooaiw  branching  plant,  hut  when  grown  for 

>  it  ihouM  he  set  as  thickly  as  posnhle* 

Hr  Csllysr  said  that  week  be  had  had  some  from 

I  imi*,  and  bn  hadalsa  seen  aome  from  the  Mauritiui^ 

...  in  (iuesn^knd  it  grew  vary  weU. 

His  dudiman  a*id  probably  there  were  considerable 
»iiitties  of  the  pUnt,  and  very  likely  the  specimen  from 
^hm,  rtf^rred  to  by  Mr.  GoUyer,  was  a  particular 
^.  With  further  knowledge  and  experiment  they 
iknow  which  was  the  best  to  cultivate, 
p^bir  asked  if  the  fibre  was  grown  near  the  coast, 
f  not,  whether  tiie  coat  of  transport  would  be  heavy, 

i^lsrbci  W«t»on  said  the  cost  of  transport  would  de- 
*     m  thelocnlity  and  the  facilities  afTorded.  Of  courso 

i  oome  much  more  cheaply  where  there  was  rail- 

^•ceommodation.      The  nuLtivea  grew  it  in  Assam 

0   extent,   and  besidej   the  ftovemment   farm) 

also   cultivated   at    Muasoorie,     It    could    be 

iiiMr  tlie  coast  if   nece^ary.      He  believed  an 

iwltfint  flow  of  salt  water  would  be  injuriona  to  it, 

I  laidt  however,  to  have  be&n  grown  upon  a  portion 

M  Sundorbundap  which  hnd   been  reclaimed,  and 

b  the  l&nd  was  still  saltish.      He  could  not  speak 

jwely,  however,  as  to  the  fiict     He  did  not  think  it 

I  poMlbly  grow  in  salt  swamps^ 

k  €iLlp«r  said  be  heard  some  years  ago  that  it  was 

HL  on  tbci  Sunderbonds. 

Lf«fhti  Watson  said  he  knew  of  £3,000  or  £4,000 
I  been  mitik  in  the  experiment,  which  was  a^  total 


letpected* 


Mr.  Liimay  said  m  Uie  subject  of  Ph&rmiam  (fttas  had 


Captain  W  Walker  said  he  had  had  onesingle  stem  to    heon  introduced,  be  ^;gJ^Vr?.^?« *1hTo"'a«tii''^  ^  H< 
f.^  -.  _;*k   -.,*.:-u  k*  i^^A  «„►  t>.i*r,.ToK  a  ^rdUTiif '  hiivinir  taktjn  a  ffreat  interest  m  the  qu(*tlon.       txi 


nuirnt  with,  which  he  had  put  thrcugh  a  rolling 
hine  in  the  green  state,  but  there  seemed  to  be  a 
4  4ml  of  wooay  matter  with  it,  so  that  h&  thought  it 
^A  nevtsr  bo  imported  profitably  to  this  country  either 
'h«  irf  or  green  state  for  manufacture^  as  the  freight 
j]d  kill  it. 

Dr.  lorbsa  Watson  said  the  object  of  getting  it  in  the 
Tv^:n  ilate  wa«  simply  for  experimental  purposea,  and  he 
cjnongh  could  ha  obtained  from  Frajice  for  that 
.  liaving  rftcoorso  to  the  expedient  of  using  ice. 
C«ptain  Walker  said  he  doubted  very  much  if  it  were 
-'SMry  to  have  sucb  long  fibre,  because  it  was  generally 
km  up  when  it  ttiroe  to  he  spun.     He  did  not  con- 
ij^  the  mercantile  vitlue  nt  present  of  any  oonsequeneet 
iois  he  h&d  known  common  jate  sold  as  low  as  £6  a 
^  #iieTffta  it  was  now  worth  £20  to  £22.     Again, 
Oian  hsmpv  which  was  used  largely  in  the  navy,  was 
nh  about  £dO  a  ton,  so  that  price  need  not  be  an 
#tad«.     The  finer  siimples   had  been  employed  for 
-;it3«  drf-pending  upon  fashion,  and,  of  oourse,  a  thing 
t^jeh  wai  Jn  fashion  to*day  was  looked  upon  as  ruhbiah 
"    '  fcv,  there  hcing  no  demand  for  it,  until  in  the 
e  of  time  it  came  round  sgmn. 
Fofbtfl  WatiOOt  in  answer  to  a  question  whettier 
I  Affi^nlt  to  grvjw  this  plant  from  aeed,  said  they 
"^  1  as  yet  grow  it  from  seed  in  India*    The  plant 


having  taktjn  u  great  interest  in  the  question.  He 
thought  the  object  of  that  Society  was  as  much  as  poflfiible 
to  promote  the  introduction  of  any  fibre  from  any 
part  of  the  world  which  was  likely  to  be  useful  to  the 
manufitcturers  of  thia  country,  and  therefore  while  he 
felt  much  indebted  to  Dr,  Watson  for  his  able  paper  he 
must  confess  to  feeling  that  if  the  Hew  Zealand  fi ax  had 
had  the  same  amount  of  talent  and  attention  bestowed 
upon  it  as  had  been  devoted  to  this  fibre  by  the  Indian 
Govenmient,  and  simihir  premiums  ofi^ered  for  its  pro- 
duction, it-  would  have  reached  a  far  higher^  point 
of  development.  He  had  no  jealonay  of  any  particular 
article,  but  be  thought  it  would  he  well  if  the  bocsiety 
paid  attention  to  other  fibres  also. 

Ths  Chairman  said  the  Society  of  Arte  would  no  doubt 
b©  extremdy  pleased  if  Mr.  Liuoey  would  read  a  p*par 
on  the  tuhiect  of  FUrmium  iena^^,  which  would  probably 
lead  to  useful  discuasion.  The  Society  was  doing  a  great 
deal  of  useful  work  by  collecting  information,  and  th^ 
were  very  greatly  privileged  in  being  able  to  obtam  the 
oBAiatance  of  Dr.  Watson.  Mr.  Collyer  bad  given  very 
valuable  information  as  to  tbo  state  of  things  in  lirad- 
ford,  and  ho  (the  Chairman)  agreed  with  that  gontieman 
that  a  progresaive  attempt  such  as  he  suggested  was 
i  worth  muti  more  than  any  attempt  to  force  the  whole 
material  into  use  at  ooce.  Ho  thought  anything  of  "**• 
I  kind  must  be  don©  fradually.    Here  was  a  fibre  which 
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tot  hem^  iM  il%m  ili  ttt»  ivM  fliuAy  eiMIMnd  ft} 
woffld  no  &^tMi  ^  oiiitnyn^CM^lMyendtiuitpohkl.. 
It  wa0  tiew  ttBtirehr  in  tto  intesy,  nd  llMy  know  v«y^ 
Htfle  of  what  ooold  bo  done  eittwr  to  itti]^vo  the  ])lnit 
itself  or  lo  nfllise  ik  Ko  dotOi  there  were  eadleeo 
YsdelieB  of  it,  and  Ibrtlnr  etporieiioe  would  show  wkloh. 
was  the  most  derirsble  to  oidtlvate.  The  mode  of 
cnltrniting  wa«  also  entirAy  In  its  inftney,  as  !n  feet 
was  agricnltore  itself.  Ko  doabt  the  plant  wo«ld  be 
Ibiibd  to  be  better  te  being  grown  lapidlj  or  slowly, 
b«t  aU  tbaie  matters  would  be  oleaied  np  in  the  oonxse 
of  time.  He  oonolnded  by  proposing  a  Tote  of  thanks 
to  Dr.  Vorbee  Watson,  whMh  was  earned  nnanitnonsly. 
1 ■ '    ■   ■  • 

HinmRH  mmnr  wxKtttB, 

WediuMday,  April  28th,  1875;  Bobsbt  H. 
Bcxyrr,  Iff. A.,  F.B^.,  Bireotor  of  the  MetecH^ogical 
Office,  in  the  chair. 

The  following  oandidatea  were  proposed  for 
election  as  members  of  the  Society : — 

Bain,  Qeorge,  Mansfield-hoiise,  Hampstead,  H.tV. 

Corzanego,  Senor  Don  Antonio,  tTniyernty  uf  Yaltticia, 
Sjpain. 

HaU.  Frederick,  1,  Jermyn-street,  S.W. 

Hardy,  Edward  Septimus,  67,  Strand,  W.O. 

HayiMMf,  Sdwatd,  6,  Maida-rale,  W.,  and  227-231, 
Bdgwaw-roadjW. 

Keith,  Thomas  William,  6,  Pembridge-cHescent,  Bays- 
water,  W. 

Russell,  Qeorge,  1,  SuflBez*>plaoe,  Htde-park,  W.,  and 
OolffaHl,  Geelong,  Victoria,  Australia. 

Schi^ibe,  Alfred  James,  9,  New  Bond-street,  W.,  and 
Raleigh  and  Orafton  Clubs. 

Sim,  WlOliam,  1,  Danes-inn,  Strand,  W.C. 

Simmonm  William  Henry,  247,  Hampstead-road,  N.W. 

Smitii,  James  W«,  2,  Warrington-creseent,  W. 

Tasman,  William  James,  7,  Adam-street,  Adelphi,  W.C. 

The  following  oandidstes  were  balloted  for  and 
duly  elected  members  of  the  Society  i^ 

Chintamon,  Hurrydiund,  4,  AddiMm-terraoe,  Ken- 
sington, W. 

Frands,  George  Futvoye,  Eaton-chambers,  Buckingham  - 
palaoe-road.  S.W. 

Hannaford,  Charles,  25,  Fembroke-sq.,  Kensington,  W. 

Harper,  H.  Lewis,  M.D.,  19,  Addison-road,  W. 

Hayllar,  James,  15,  Hecklenburgh-square,  W.C. 

Hewetson,  John,  8,  St.  James's-tenaoe,  Regent's-park, 
N.W. 

Hilton,  James,  %0,  Montagu-square,  W. 

Holden,  Caleb,  51,  Lupus-street,  Hmlico,  S.W. 

Horton,  Captsin  Wilham,  ^.N.,  LiTermore-park,  Bury 
St.  Edmunds,  and  52,  Ghnosrenor- place,  S.W. 

Jackson,  Richard  Belgrave,  F.R.G.S.,  16,  Addison- 
tenace,  Kensington,  W. 

Jnlyan,  Sir  Penrose  G.,  K.C.M.G.,  C.B.,  12,  Spring- 
ffardens,  S.W. 

Kelly,  William  F.,  117,  Ladbrbke-groye-ioad,  W. 

Oppenheim,  Henry,  17,  Park-lane,  W. 

Pomter,  G.  H.,  CheesehiU  Brewery.  Winchester. 

Shetatfd-Kennedy,  Edward,  6,  Bedford-gardens,  Ken- 
sington, W. 

Waller,  Rev.  Horace,  Twy well  Rectory,  Thrapston. 

The  paper  read  was : — 

THB  f  fiOTEOnON  OF  fit^^ILBINaS  FROM 
UGHTKING.  » 


By  E.  #.  Kaan,  CB^ 

PretidMt  or  the  ilettimi^loitaa  BMMy,  te. 
In  bring^g  ike  subject  alltided  to  in  thi6  oonr- 
kModoAtioti  under  the  n^tieeof  theSomtyof  Arts, 


the  MtChor  inlnnda  to  maA  ik»  pNsoat  stste  of 
exatt  ecienoe  in  regard  to  tiie  matter,  and  to 
describe  as  compactly  as  nuty  be  done,  oonsisteiit 
with  intetli^:ent  and  sufficient  ezplanatioa,  tke 
-wa^  in  which  buildings  may  be  most  ooa- 
venienthr  and  certainlj  secured  against  damags 
from  lightning. 

As,  howeyer,  it  is  tho  purpose  of  this  pi^  to 
deal  intelligently,  *rather  thui  dogmatically  sod 
prescriptiyely,  with  the*  theme,  attention  mutin 
the  firrt  instance  be  drawn  to  certain  establiflbed 
princ^>les  of  eleotrical  soienoe  which  Tmdarlie.tibe 
enlaBatioB  that  has  to  be  given.  This  is  essn- 
tially  necessatry  in  this  case,  because  the  noH 
absiu^y  inefficient,  and  often  dangerous,  atteapU 
to  protect  buildings  from  lightning  are  contiaayiT 
encountered,  and  baoanse  these  oonstraotionsl 
blunders  can  almost  always  be  directly  traced  to 
ignorance  or  misapprehension  of  simple  and  well 
ascotained  electrical  laws. 

It  is  a  familiar,  and  at  the  same  time  an  all- 
important  faot,  that  the  electric  force  is  tnu- 
mitted  readily  through  certain  kinds  of  bodies, 
such  as  metals  and  moist  substances,  which  are 
therefore  termed  conductors ;  and  that  it  is  trans- 
mitted with  oompnrative  difficulty  tiirough  other 
substaaoes, such asglaas, gutta-percha,  eM ream, 
whidi  are  called  •*  insulaitors.'^ 

It  should  be,  however,  understood  tbat  the 
rigidly  scientific  interpretation  of  this  difference 
is,  that  dissiniilar  bodies,  of  whatever  land,  vary  in 
the  resistance  which  thev  offer  to  the  passage  of  the 
electrical  energy,  and  that  that  passage  is  effected 
easily  and  reamly  when  the  resistance  is  small,  but 
slowly  and  with  difficulty  when  the  resistance  is 
^reat.  In  Strist  accuracy  there  is  probably  no 
such  thing  as  an  absolute  eleotrical  insulator.  If  a 
rod  of  glass  and  a  rod  of  metal  be  presented  to  an 
excited  electric,  the  electrical  change  will  ^po^e 
through  both,  but  very  nearly  the  whole  will  go 
through  the  metal,  and  almost  none  wiH  go 
through  the  glass.  The  precise  proportion  that 
win  traverse  tach  will  be  determined  by  the  xclatiTe 
powers  of  resistance  inherent  in  the  fllass  aad  in 
the  metal.  The  matter  is  spoken  of,  inloose  tenns. 
as  it  aU  the  discharge  went  through  the  metal  and 
none  through  the  glass;  and  this  answers  veiy 
well  for  purposes  of  familiar  ezplanation,  beoaufle 
tiie  quantity  that  eaoapes  throi4;h  the  glass  is  so 
very  trifling  that  it  is  ineE^Dable  of  prodacing  sny 
perceptible  mechanical  effects. 

All  forms  of  electrical  machines  which  ore  con- 
structed for  producing  artificial  manifestations  of 
^eotricol  force  aro  produced  by  so  amnging  iaia' 
lators  «Mid  oonduoton  as  that  ^e  force  may  be 
generated  on  the  sarface  of  the  insniatiors,  and 
then  oc^ected  and  conveyed  by  the  eondnstom  in 
an  •coumulated  fbim,  the  conductors  thai  sfet 
the  aeounralation  being  in  their  turn  insulated, 
so  that  the  gathered  fme  may  not  escape  as  in- 
tHediatelya8itis«ngenide»ed,  amdtherefbr^  before 
fCs  mechanical  or  btiier  obvious  effects  can  be 
manif^ested  and  examined. 

But  the  action  of  artificial  electrical  machines  is 
also  in  a  very  laerge  des^ree  dependent  imon  another 
fundamental  law  of  electrical  action  imich  is  kss 
easy  to  explain,  but  which  is  of  suoh  universal 
importance  that  it  must  be  thoroughly  understood 
and  indeed  be  ke]^t  cbnitant^  in  mind,  as  the 
great  ruling  power  mmost  of  the  pheaomwia  tiiat 
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Qesl  tQ  be  <3^iimde;ed.    The  influential  lum 

is  h&iG  alluded  to  m  the  cme  which  is  in- 

1  in  all  that  is  recognised  m  *'  eleotrkial  in- 

,J'      Whemayer    an    insulated    conducting 

%   hraughi    ne&r    to   another  ol^ctricallj- 

body*  out  m  iuoh  a  way  as  that  it  is  not 

1  cont-aci  with  it^  the  insulated  conductor 

ily  showis  signs  of  being  *  tm  it  wer«,  syni* 

'f  affBi^ted  by  the  mero  presence  of  the 

ay.     Whan  the  excited   body  is  with- 

n,  the  Bymj>athotically-arou8ed  e^tdtemeat  in 

utMllate<i    conductor    Bnbaides ;     when  it   is 

bt  h^k  into  oloae  neighboiuiiood  the  excitfi- 

Dediat/ely  returns.     This  is  what  is  called 

eleeblcal  actioit,'^   or    *^indui^  ele&* 

iis  Tery  easily  shown,  in  a  suitably  dry 

by  placing  Spn  imultttail  conductor  newj- 

net   ixk  contact  with,  the    excited  prime 

m  of  an  elactdfyutg  moohine*  and  theji 

the  induced  electricity  horn  the  separate 

netor  by  meana  of  a  smidl  carrier  of  copper 

ihod  upon  the  end  of  a  e:lass  or  ebonite  handle, 

ooiiimtiiiiciitifig  the  charge  to  the  cap  of  a  gold- 

-li  1  jr.iTiM-t^r,     The  leaves  of  the  electronieter 

■.}^,  manifesting  the  preseaea  of 

'-  that  is  oonimunieated  to  them* 

exptirijuent  may  be  very  pleasingly  varied  by 

:  a   living   kiunaa    body   the   seat  of  the 

ve  distnibance,  if  an  operater  stands  upon  a 

lagged  stoiil  witlt    the  finger  of   one  hand 

mg  tlie  cap  oi  the  gold-leaf  electrometer,  and 

dii»  other  arm  stretched  out  ao  thai  an  assist- 

brin^  a  Long  well- warmed  gltiAs  jar  that 

rubbed  with  (dlk   luid  amalgam,    and 

it  wy  ©leetrically  excited,  over  the  (intended 

■  about  a  Quarter  of  an  inch  away  from  it. 

disturbanca    is  immediately  produced 

r  m  the  body  of  the  operator,  and  made 

tj  the  divergence  of  the  gold  leaves  of 

iinet^^r ;  and  the  divergence  is  produced 

i)ver  and  over  agoin,  as  the  excited  gbuis 

jht  ne:ir  to  the  arm,  or  is  taken  away. 

atjon  whicli  science  otters  of  the  veiy  re- 

nom  enon  is  to  the eflfeet  that  the insula- 

L  h  as  iu  t  riuaicaOy  mi  Ked  up  wi t h  i  ta  o  wn 

■^HA  two  ilistinct  kinds  of  eltsotrieal  influence, 

whiirt  it  iiiay»  whether  esscntiaUy  a  epeciflc 

r  condition*  as  is  itrost  probable,  or  some 

ed,  ^nd,  so  called »  imponderable  agency, 

'     tjese  two  Idada  of  electrical  force  are 

ol  inappreciable,  so  long  aa  they  are 

Mi^Eknoed.  and,  as  it  wexe,  united,  through^ 

mitm  supediGial  WMjm  of  the  conductor ; 

th#y  become  operative,  and  a.ppreciable, 

t^  two  kinds  aie  torn  apart  and  held 

Thit  mere  approach  of  the  excit*^]  body 

»  disturbanoe  of  the  oaturid  quiescent 

Ihsa  tearing  asunder,  and  one  of  the  kind^ 

toomuul^tc^d  at  one  etid  or  side  of  the  eon- 

\m4  the  other  kiud  is  ooUeoted  at  the  opposite 

\(ft  iidftw  'a  neutral  point  netu'ly  mid- 

^bttwQCP  ver  to  the  end  that  is  towards 

,  at  whicb  no  electrical  inflnenee 

-jacdfeatod.     If  the  cjcciting  body 

"  -^  i/i  or  vitreously.  electrified,  the 

^  ^  d  Ixsdy  which  is  neiirost  to  it  in 

^''iKbtviy  Hit«.n*?d,  and  the  opposite  ijwd  is  posi- 

;*%  ocfittad;   th«  terxus  positive  and   negative 

(  1mpi»  ^mLmtood  airnpfy  as  coovenient  terms 


invented  to  distingtiish  the  two  diff^^nt  kinds  of 
eleotrioal  Htate^  or  force* 

The  test  of  induced  electricity,  viewed  in  oontra^ 
distinction  to  a  communicated  charge^  is  virtually 
that  the  state  is  called  up  and  removed  merely  by 
the  nearness  and  withdrawal  of  aa  eliact^oally 
excited  body.  If  a  charge  of  electricity  were  oom- 
municated  from  an  excited  body  by  a  mome»tary 
contact ^  the  electrical  condition  woidd  c^rntinue  in 
the  iufulatad  conduetor  after  the  exciting  body  waa 
taken  away,  ineload  of  iristantly  disappearing  as  it 
would  in  the  case  of  induced  action.  Also  the 
aama  kind  of  electrical  force  would  then  Irte  fousd  at 
both  ends,  and  all  q-vwt  the  insulated  coTiduetor* 

But  here  there  arises  a  very  curious,  aud  again 
most  important,  conaideratioD,  Under  the  circum- 
stance  of  electrical  excitement  being  called  up  in 
an  insulated  conductor  by  the  near  approticJi  of  an 
electrically  excited  body »  the  opjjosite  ends  mani- 
fest opposite  electrical  conditions,  and  on  the  re- 
moval of  the  excited  body  the  induced  action  dis- 
appears. If,  however,  when  the  disturbance  has 
been  inductively  produccKl,  the  insulated  eonductor 
is  momentarily  touched  at  the  far  end  1^  another  ' 
condneting  body  in  contact  with  the  earth,  as  the 
finger  of  an  operator,  the  inductively  sejiarated 
fo<fice  belonging  to  tbe  insulated  conductor,  which 
is  of  the  same  kind  as  that  of  the  eatcating  body, 
rushes  o£f  to  the  earth ;  and  then  when  the 
exciting  body  is  rensoved,  the  insulated  conductor 
does  not  return,  as  it  would  otherwise  have  done, 
to  its  natural  and  quiescent  statd,  but  manifpsts 
an  electrically  ejcoited  condition  atl  over  its  snrfaeo 
of  a  kind  opposite  to  that  of  the  exciting  body. 
It  behaves,  indeed »  in  all  particular k  as  it  would 
have  done  if  an  acttial  charge  of  that  opposite 
kind  of  electrical  force  had  been  conunimioated  to 
it  by  <wntact  with  a  similarly  excited  body* 

When  the  glass  cylinder,  or  diao,  of  an  el^etrioal 
machine  is  positively  excited  hj  friction  against 
the  rubber,  the  metal  pointe,  wiiieh  are  in 
metallic  oommunteation  with  the  itisulated 
prime  oondnctor»  and  therefore  the  f-onduc- 
tor  itself,  become  induotirely  eleotrioal.  The 
negative  electrioifnr  of  the  inductively  disturl>ed 
conductor  flows  off  from  the  points  to  the  glass 
t<j  satarnte  its  positive  disturbance,  and  the  prime 
conductor  is  oonsequently  left  overcharged  with 
its  own  abandoned  positive  force.  That  i«  the 
explanation  of  the  way  in  which  strf^oms  of  jiosi- 
tive  electricity  are  generated  in  the  prime  con- 
ductor of  a  Tnaahino  by  continuously  rubbing  its  , 
glass  cylinder,  or  plate,  against  a  mercnrialiswl 
oushion. 

It  will  be  understood  that  the  kind  of  electrical 
fotrcewhieh  is  manifested  when  a  glass  rod  orvurfaoe 
is  rubbed  is  calletl  imsitive  or  vitreous  elootrimty, 
and  that  the  opposite  kind  whioh  ii  ftod^io^d  when 
Hoaling  wax,  or  other  resinous  subttiliQe,  is  rubbed^ 
is  called  negative,  <»r  reeinous  eleetri^ty.  These 
names  wca^  first  u^d  by  the  early  diacoverers  in 
electrical  science,  and  no  more  convenient  or  ex- 
pressive designations  for  the  oonditiouft  which  ^«y 
represents  have  since  been  found* 
^  It  has  been  shown,  from  the  long-contmiied  and 
moat  carefully  conducted  oh^E^rviUtions  of  De 
Sauasure,  Eonalds*  Qnetelet*  and  Lamontf,  Mi«t  in 
dull  tine  weather  the  surface  of  the  earth  li  ilways 
in  a  negative  state  of  eleiMcml  exoiteatint,  and 
that  the  suirounding  sir  ii  oonmonlf  ^  ft  posi- 


too 
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tivo  state.  M.  Peltier  attributes  thk  positiTe  ten- 
sion of  the  air  to  the  state  of  inter-planetary  q)aoe. 
He  considers  that  the  vacant  spaces  of  tiie  nniverse 
are  in  a  constantly  positive  state,  and  that  the 
surface  of  the  planeta^  spheres  is  kept  in  the 
opposite  state  of  negahye  excitement  bythein- 
fraenoe  of  induction.  In  the  absence  of  any  more 
definite  evidence  on  this  point,  it  is,  however, 
peihaps  more  philosophical  and  satisfactory  to 
consider,  as  many  other  authorities  do,  that  the 
positive  state  manifested  b^  the  air  is  effectively 
seated  in  the  particles  of  moisture  contained  in  the 
atmosphere,  and  that  it  has  been  carried  up  with 
them  from  the  earth  when  they  rose  t^uffh 
evaporation.  M.  Becquerel  has  shown  that  the 
surmoe  of  the  sea,  and  the  air  lying  immediately 
over  it,  is  as  constantly  in  a  state  of  positive  elec- 
trical excitement  as  the  land  is  in  a  state  of  nega- 
tive excitement.  The  fine- weather  positively  elec- 
trical state  of  the  air  only  appears  over  the  land  at 
some  considerable  elevation.  This  also,  it  must  be 
added,  is  influenced  in  some  material  way  by  the 
varying  positions  of  the  sun.  It  is  strcmgest  in 
the  season  of  short  days,  and  weakest  in  the  season 
of  long  ones ;  and  there  are  also  in  every  day  two 
periocC  of  comparatively  strong,  and  two  of  com- 
paratively weak,  electri^  excitement,  which  recur 
approximately  at  the  same  hours  of  the  day  and 
mght.  The  positive  electrical  state  of  ihe  higher 
regions  of  the  atmosphere  is  also  considerably 
diminished  by  deposits  of  moisture  in  the  air,  and 
with  very  copious  and  rapid  deposits  sometimes 
disappears  altogether,  and  becomes  even  replaced 
by  tne  opposite  negative  state. 

It  may  perhaps  be  well  here  to  remark  inci- 
dentally that  the  distinguished  electrician,  Anguste 
de  la  Bive,  inclined  to  attribute  the  electrical  s&tes, 
which  ascend  to  the  clouds  upon  the  aerial  vapours, 
to  chemical  dhanses,  brought  about  by  the  reactions 
of  the  inner  surmce  of  the  earth's  solid  skell  and 
the  subjacent  molten  rook  with  probable  infiltra- 
tions of  the  waters  of  the  sea  into  uiat  subterranean 
alembic.  Ohemical  changes  of  the  surface-material 
of  the  earth,  and  the  composition  and  decompo- 
sition of  complex  surfaces,  no  doubt  have  to  do 
with^  electrical  manifestations  and  disturbances, 
But  it  must  also  be  added  that  human  science  has 
not  yet  penetrated  very  far  into  this  region  of 
resemh.  It  is,  perhaps,  the  one  field  that  is  most 
immediately  open  to  further  investigation. 

We  are,  nevertheless,  after  this  brief  glaoice  that 
has  been  given  to  preliminary  considerations,  now 
fairly  in  a  position  to  understand  that  there  are 
present  in  the  cloud-sustaining  air  all  the  condi' 
tions  which  are  essential  to  convert  it  into  a 
mighi^  machine  for  the  production  and  accumula- 
tion of  electric  force.  The  broad  masses  of  insulated 
doud  are  conductors  ready  to  receive  large  charges 
of  the  developed  ener^ ;  these  are  the  prime  con- 
ductors and  the  Leydeii  jars  of  tiie  apparatus. 
The  suxTOunding  spaces  of  dearer  and  cbier  air 
are  the  insulators  uiat  imprison  the  accumulating 
diarge.  And  the  vapours  that  ascend  from 
the  earthy  and  drift  in  with  the  winds 
from  side  regions,  are  the  carriers  and  feeders 
of  the  diarffe  ;  they  play  the  part  of  the 
revolving  cylinder  or  plate.  All  that  is 
necessary  iot  the  production  of  a  bunder- 
storm  under  t^ae  arrangements  is  the  rnxid  ag- 
glomeration id,  one  spot  of  very  dense  donds,  a 


result  which  can  more  easily  be  brotig^t  about  in 
summer  than  in  winter,  because  then  the  air  it 
more  abundanthr  charged^th  water,  and  heoaoie 
then  a  very  slight  degree  of  dull  suffices  to  throw 
down  copious  deposits  of  the  aqueous  load.  'When 
a  strong  current  of  very  abunaant  vapour  asoendi 
from  a  tract  of  moist  and  heated  land  into  the 
higher  regions  of  still  calm  air,  where  there  is  no 
moving  wind  to  scatter  the  condensing  vapoms 
as  they  form,  a  powerful  electrised  mass  of  dflose 
thunder-doud  is  as  sure  to  be  formed  as  the  prime 
conductor  of  an  dectrical  machine  is  sure  to  be- 
come charsed  with  sparks  when  its  cylinder  or 
plate  is  rubbed  against  the  cushion.  It  will  be 
here  understood,  however,  that  the  real  fanotkm 
of  the  doud  is  simply  the  bringing  into  contmn- 
ous  dectrical  communication  a  wide  stretch  of 
dectrically-charged  air.  It  is  the  air-snbstanse 
which  receives  mo  dectrical  force,  and  the  con- 
densed and  dosdy-paoked  moisture  of  the  doud 
merdy  enables  large  tracts  of  it  to  come  simol- 
taneoudy  intoplay  as  a  continuous  and  connected 
charge.  Sir  William  Thomson  especially  innists 
upon  the  fact  that  clouds  are  not  indispensable  to 
aerial  charges,  and  disruptive  disdiarges,  of  dee- 
tridtv.  They  properly  act  to  the  aerial  ehair^ 
exactly  as  the  metaUic  coating  of  the  Leyden  jar 
acts  to  the  charged  glass.  Th^  facilitate  the  con- 
centration of  the  full  force  of  the  entire  oonneoted 
chajnge  upon  one  spot. 

Wnen  a  charged  thunder-doud  is  thus  generated 
in  the  upper  regions  of  the  air  and  hemmed  round 
bv  its  drcumscnbing  insulation,  all  the  complicated 
^kenomena  of  induction  immediatdv  appear. 
Other  neighbouring  masses  of  insulatea  ana  con- 
ducting cloud  have  thdr  quiescent  state  sympa- 
thetically or  inductivdy  disturbed,  and  tiieprimaiv 
mass  of  the  storm-doud  being  positivdy  cDarged. 
their  nearer  parts  manifest  negative  energy,  and 
their  further  parts  the  opposite  podtive  state.  If 
an  intervening  lay<»r  of  otiier  cloud  floats  between 
the  storm-doud  and  the  earth  its  bottom  becomes 
positive  towards  the  negative  earth,  and  its  top 
negative  towards  the  storm-doud.  The  inductire 
influence  of  a  highly-charged  thunder-doud  i^ 
extended  in  this  way  to  almod;  incredible  distonoes, 
amounting  even  to  several  leagues.  Veryoommooly 
the  inductive  power  of  douds  quite  on  the  hr 
hoiiEon  is  indicated  by  delicate  instruments,  hke 
the  atmospheric  dectrometer  of  Pdtier,  or  Qcmr 
jon,  in  which  two  or  three  thousand  tunis  of  a 
wire  brought  from  a  metal  globe,  or  a  tuft  of  &ie 
platinum  wires,  raised  high  in  the  air  and  con- 
tinued to  the  groimd.  are  wound  on  the  way  rovnd 
a  sensitive  and  delicatd^-poised  magnetic  needle. 
The  air-space  surrounding  a  podtivdy  char|:ed 
storm-doud  is  always  in  a  state  of  negative  excite- 
ment from  the  influence  of  induction.  When  a 
storm-doud  drifts  over  a  flxed  station  a  ddioaie 
dectrometer  flrst  indicates  ^tie  presence  of  nega- 
tive dectridty  as  this  approaches ;  it  then  diowi 
positive  dectridty  while  actually  engaged  with 
the  doud,  and  then  again  mamfeeii  negative 
exdtement  as  the  doud  passes  away.  Mvom  a 
storm-doud  hangs  low  over  the  earth,  tiienegaii^ 
reaction  of  that  part  of  the  ground  ii  very  largely 
intensified  by  induction,  and  the  podtive  charged 
the  lowest  portion  of  tiie  doud  is  in  its  tun  also 
strengthened  by  the  same  Bgency.  Stcnrn-dcadi 
are  for  the  most  part  podtive  in  their  aotod  < 
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pted  ind  Aeeumiilated  bhaj^.     But  it  BOtne- 

*t^m  tl'wt  negative  vapourB  are  pourecl 

from  th*  moigt  beated  ground  for 

reftgon,  and  then  negiitiveljr 

!cmds  appeftT.     It  has  h&tm  fotxnd 

g  flro  ^nerollyootmected  with  these 

cloud-ch^gea. 

_      thundor-fdond  hangs  low  over 

projectitiir  liodiefl  riimgjfrom  the 

NkOitt  powerfully  inflnenct>d  l>y  the 

iHnn    Tirn\  tMynductrug  bodies^  such  as 

1  .i  of  metal,  man?  powerftiUy 

iv^  less  condaoting  capacity. 

prominent  bodies  beoomje  highly  oharged 

1  faroo  of  an  oppoaito  character  to 

fa   i^  eofuifliitrated    in   the  cloudy    and 

kirw  t<>  e«<mpe  to  the  cloud  at  the  same 

Hhu  elltctdc^y  of  the  cloud  in  its  turn 

mmjm  to  them.     If  no  passage  of  the 

for.         "       |)liM!o  between  the  prominent 

k1  ! ,  it  is  simply  beeause  for  the 

the  intervening:  Liyer  of  insulating  air 

lAmtt    rmasiknc^    to    preyent    suah 

Th©   clotid  is  then  drawn  nearer  to 

f  the  inMnenee  of  the  mutimUy  tending 

irhdpB,  iiat  the  sanio  time  driTon  into 

[nity  by  the  wind,  nntiJ  at  lonj^^h 

f«fllstHnee  of  the*  air  is  OTercoine  by 

LiiItAn«ouBly  heightened    tension    of    the 

«*l»eMcitiea.     The   lig^htmng   stroke 

and  the  tension  is  leasenod. 

_  BtpdkB  some  positive  electricity 

tli#  oloiid  to  th«  earth,  and  HOtne 

Bfcric&ty  from  the  eairth  to  the  cloud, 

WKKpt  relesses  the  negatire  induction 

qCs  plaoed  on  the  ^ound,  and  the 

esoape  t^tiimtes  and  sntiifties  the  positive 

the  cloud.     In  some  circum stances  the 

^mkd  may  tiike  place  through  very 

Ung  to  Delisle  and  Petit  as 

nine  and  ten  miles— espi.^djilly  if  a 

mt^mipted  trjtil  of  partially  conducting 

Inid  along  its  course.    But  for  or(iinary 

th0  itrikijig  distance  variea  between 

Hfeei, 

li^tning  stroke  finally  takes  place,  it 
tJmugh  the  line?  of  smallest  rs^ 
II  to  it.  It  inTiiHably  fallfl  npon 
conducting  substancei  that  are 
Hob  oonstitntes  the  prOTimon  upon 
m  for  protection  against  light- 
iHly  haeed ;  and  it  ahoidd  here  he 
^•t  there  is  no  doubt,  or  imcertainty, 
~  ^  m  thig  part  of  the  considera- 
Will  ptesant  a  metal  rod  and 
the  charged  oondoctf»rof  an  nltictrical 
the  positive  certainty  that  the  spuTk 
ont  upon  the  m^al,  and  not  upon  the 
d  b«  will  perform  the  eacperinicnt  n 
timed  without  any  variation  in  the  result. 
win  strike  upon  a  good  oon- 
slvrenceto  a  bad  one,  provided 
eonrie  of  the  discharge  thrmigh  the  good 
is  an  open  and  an  easy  ori^\  is  as  certain 
"  «l  metal  will  he  struck  by  tiae  spark 
machine  in  preference  to  a  Inmp 

fji  a  ieoond  consideratiOTi  of  Bcareely 
tht^  arraugementa  for  defenoe 

n  lightning,  namely,  the  well- 


proved  fact  that  even  the  most  powerful  electrical 
di8ch«rge  paases  through  substance*?  afTording  an 
«a»y  way  and  oflering  small  resistance  without  dis- 
tnr hing  the  molecular  condition  of  those  substances 
in  the  slightest  degree.     It  is  only  when  it  haa  , 
to  force  its  way  through  badly  conducting  bodies, 
which  afford  considerable  resistance  to  the  passage,  , 
that  it  eflteots  destractive  mischief »  which  it  then 
briugB  about  by  severing  their  component  mole- 
cule®,  so  as  to  split  up  and  diflmtegratc  the  mass. 
When  good  conductors  arf*  of  very  small  dimen- 
sionst  they,  in  their  turn,  also  a§brd  considerable 
reeistauce  to  the  transmission  of  the  electric  force. 
But  in  their  case  the  resistance  tells,  not  in  shattej*- 
mg  the  resisting  mass,  but  in  heating  it.     A  very 
fin©  wire  is  rendered  red  hot  by  the  passage  of  a 
powerful  electrical   discharge,  and  it  may^  if  th«  , 
discharge  is  energetic  enough,  be  melted,  and  »^  ] 
disintegrated  by  the  passage.     But  it  is  never  ex-  * 
plomvely  shattered,  as  bad  conductors  are»  undet- 
any  circnmstanoes. 

The  lightning  which  is  seen  in  a  dark  sky  flash- 
ing between  a  storm-cloud  and  the  earth,  or  be* 
tweeti  two  stormi-clouds,  is  a  trail  of  inteiwe 
sharply-defined  light,  often  appearing  to  move  I 
along  a  zig<2ag  course,  and  occasionally  dividing 
into  two4  or  possibly  into  three  branches.  The 
duration  of  the  light  does  not  exceed  thd 
tliouwandth  part  of  a  second*  This  him  been  very 
ingeniously  demonstrated  by  Professor  Wheat- 
stone,  by  causing  a  wheel  with  a  number  of  spokes 
to  rotate  so  rapidly  that  the  spokes  disappear, 
nnlesa  when  the  wheel  is  lit  up  by  a  flash  of 
lightning,  whc^  the  spolea  of  the  rotating  wheel 
are  seen  distinctly,  and  the  wheel  its€flf  looloi  m  ^ 
if  standing  still*  because  the  illummation  is  lor 
so  brief  a  time  that  it  has  ceased  before  the  ad- 
vancing spokes  have  materially  changed  their  posi- 
tion. ProfeHaoT  Tyndall  shows  this  result  rery 
prettily  in  his  lectures  at  the  Royal  Institution ^  by 
lighting  np  the  rotating  disc  by  the  successivG 
discharges  of  a  small  Leyden  jar,  so  placed  that] 
the  spark  oceupies  the  focal  point  of  a  concave 
mirror  looking  towards  the  disc,  The  disc  is 
rotated  rapidly  by  a  multiplying  wheel,  and  the 
el^trieal  machine  is  worked  continuiinsly,  so  that 
the  Leyden  jar  keeps  on  discharging  itself  by  over- 
flow at  rtfjeated  intervAi«.  With  each  cUseharge 
the  radiant  spokes  of  the  disc  present  thc^mselves 
to  the  eye  as  if  they  coDStituted  for  that  instant 
a  stationary  object*  The  exact  rate  of  the  rota- 
tion of  a  wheel  being  known,  it  is  easy  to 
edctilatf?  the  duration  of  a  light  which  la^  only 
long  enough  not  to  allow  the  onward  movement 
of  a  spoke  to  be  discovered.  The  lightning  flash 
is  most  protiably  often  formed  of  numerous  sue- 
cessive  discharges  following  each  other  in  the  most,  | 
rapid  succession,  and  when  this  is  the  case  the 
duration  of  the  light  may  be  somewhat  prolongeti. 
The  author  of  this  oomnnmioatioii  haa  distinctly 
aeon  the  lightning  in  the  subtro^cal  districts  of 
Southern  Africa  qiuvering  for  quite  notable 
instants  from  this  cause »  and  seemingly  widened 
into  straps  or  bands,  liaving  aji  appreciable 
breadth ,  The  broad  sheets  of  lightning  -Oluminati  on , 
which  are  commonly  observed  during^  the  preva- 
lence of  a  storm,  are,  however,  qnifee  distinct  from 
these  lines  of  luminous  discharge.  Th«f  appear 
to  be  dutf  to  the  leaping  of  electric  diicliarges  of 
much  lower  intensity,   from  cloudlet  to  clondl^ 
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as  the  re-distribatioii  and  re-adjustment  of  the 
electric  force  takes  place  within  the  oonstitaent 
masses  of  the  cloud,  exactly  as  happens  in  the 
' '  apangled  pane"  of  tilie  electncian  when  the  electric 
discharge  is  made  through  the  diamond-shaped 
masses  of  tinfoil  distributed  upon  glass.  The 
sheet  lightning  of  the  horizon  is  merely  the  re- 
flection of  the  light  propagated  from  cusoharges 
that  are  taking  place  beyond  the  visible  part  of 
the  earth's  curvature. 

There  is  yet  another  form  of  lightning  which  is 
of  exceeding  interest  to  the  electrician,  and  which 
is  characterised  by  prolonged  endurance  and  slow 
movement.  This  form  has^the  aspect  of  a  baU  of 
fire,  often  as  large  as  a  child's  head,  which  travels 
slowly  and  perceptibly  along  the  ground,  and 
finally  explodes  like  a  bomb-shell,  with  a  loud 
detonation,  scattering  zigzag  rays  in  all  directions. 
These  ball  lightnings  have  been  v^tched  in  their 
slow  march  through  the  air,  even  as  long  as  eight 
and  ten  seconds,  and  they  constitute  the  kind  of 
lightning  that  has  been  most  commonly  noticed  in 
the  interior  of  houses.  They  aro  essentially  the 
lightnings  that  '*  disappear  up  the  dumney!" 
Their  true  character  is,  perhaps,  yet  but  imperfectly 
understood.  They  certainly  diner  in  essentialpar- 
ticulars  from  the  ordinary  lightning  stroke.  They 
aro  not  electrical  discharges  puro  and  simple. 
Auguste  de  la  Bive  inclined  to  consider  them  of  the 
nature  of  compact  balloons  of  explosive  gas  gene- 
xated  by  elec&ical  *agency,  and  shining  by  in- 
herent luminosty  beforo  being  finally  exploded. 
Mr.  Yarleysuggested  thevery ingenious  probability 
that  the  ball  is  really  a  lummous  brush  discharge 
.from  a  negatively  charged  doud,  leading  gradually 
up  to  the  final  burst,  and  moving  slo^y  forward 
with  the  charged  mass,  of  which  it  is  the  escaping 
terminal. 

The  luminous  li^e  marking  the  course  of  a 
lightning  discharge  is  really  a  *'  crack "  pro- 
duced in  the  resisting  substance  of  the  air 
when  the  pent  up  and  accumulated  force 
finally  breaks  a  way  through  the  resistance.  Sir 
William  Thomson  speaks  of  it  as  being  as  much 
A  crack  as  the  fissuro  made  by  the  escape  of  an 
over  intense  charge  through  a  weak  point  in  the 

glass,  the  only  differonce  m  the  two  cases  being 
^at  the  crack  remains  in  the  glass,  but  is  imme- 
diately effiK>ed  in  the  substance  of  the  air.    *'  The 
path  is  prepared  beforohand  by  induction."    Mr. 
W .  H.  Preece  has  very  graphically  and  admirably 
.expressed  the  actual  state  of  the  case  in  an  excel- 
lent paper  read  in  1872  to  the  Society  of  Telegraph 
Engineers,  in  which  he  says: — ''The  pertides  of 
air  or  other  matter  in  the  path  aro  raised  to  sudi 
a  high  state  of  polarisation  that  they  aro  in  a  state 
of  'tottering   equilibrium,'    and    the    slightest 
•  acquisition  of  force  or  diminution  of  resirtance, 
either   by   the  approach   of   the   conductor   or 
Increase  of  cpiantily,  destroys  this  condition,  and 
^we  have  a  dischu^  with  all  the  e£Pects  of  light, 
lieat,  and  mechanic^  energy.     A  ship   saiSng 
calndy  over  the  ocean,  a  moving  railway-train, 
a  horseman  galloping  home  for  shdter  from  the 
approaching  storm,  may  prove  the  last  straw  to 
break  this  camel's  back.'^ 

The  light  which  is  seen  along  the  course  of  a 
disdiarge  of  lightning  is  unquestionably  incan- 
descent matter  distributed  along  the  track.    This 


^>ectro8Cope.      M.  Fnsinieri,   who   gave   waik 
attention  to  this  bearing  of  the  subject,  had,  how- 
ever, arrived  at  this  condusion  long  before  tiie 
spectroscope   was   known.      He    satisfied  Urn- 
self    tiiat    lightning    always  contains  maleriil 
substances,  and    super-eminentiy  iron,  sd^ur, 
and  carbon  in  a  state  of  great  division,  and  also  of 
ignition  and  combustion.    M.  Fusinieri  oonceiTed 
tibat  the  lightning  derived  this  substantid  pabu- 
lum of  its  firos  from  the  molecules  of  these  sub- 
stances that  aro  always  floating  about  as  impal- 
pable impregnations  in  the  air.    But  it  is  moit 
probable  that  partides  aro  taken  up  by  tiie  dectrio 
discharge  from  the  conducting  bodies  that  form 
part   of  its  course,  and  carried  along  wiUi  it 
Numerous  very  curious  instances  of  this  absorbing 
and  transporting  action  aro  on  record.    The  re- 
markable case  spoken  of  by  M.  de  la  Bife,  in 
which  a  gold  bracelet  was  taken  up  from  tiie  am 
of  a  lady  dosing  a  window  during  a  flash  of  ligbt- 
ning,  without  doing  her  any  material  harm,  is  well  j 
known.     Thero  aro  instances  in  whioh  partidei 
of  gold  seemed  to  have  been  transported  ^^i^i'OUJ^ 
the  actual  substance  of  thick  plates  of  silver.   Tpt 
removing  of  the  ^ding  from  the  frames  of  pic- 
tures bylightning  is  of  nequent  occurrence.   Thd 
author   of  this  paper  romembers   one  caae,  in 
which  the  particles  of  gold  had  been  stripped  awtj 
from   the  picturo-mmes   in  a   room  that  was 
damaged  by  lightning,  and  attached  to  the  waQa 
in  spangles  at  different  places.    One  very  corioni 
instance  of  the  influence  of  the  dectrical  aischai|t 
upon   metallic  masses  was  brought  under  w 
author's  notice  by  his  friend  Mr.  Shepstone,  Uu 
Secretary  for  Native  Aflairs  in  the  Ck>lony  of  NataL 
A  settler's  homestead,  known  as  the  "Gennan 
House,"  on  the  road  leading  from  the  seaport  tc 
the  capital,  was  strudc  by  Ughtning,  and  bonl 
down.    In  the  situation  of  a  box  which  had  oon^ 
tained     money    there    were    found 
lumps  of  metal  formed  by  the  fusion  of 
and  silver  coins.    But  near  to  these  were  a  ax* 
pence  and  a  half  soverdgn  lying  face  to 
whidi  had  been  both  drillMl  wiUi  a  large  hole, 
at  the.  same  time  flrmly  soldered  together  i 
the  circumference  of  the  hole.    The  stamp 
in  the  sixpence  was  entirdy  effaced.    It  is 
however,    when  metallic  substance   is  in 
parativdy  small  mass,  or  when  it  forms  the 
nation   of    a   conducting   track,   upon  which  J 
concentrated   charge  is  recdved,   that  thia  di^ 
integration   and   absorption  of    metallic  bod^ 
occurs.     The  electric  discharge   passes  throod 
a  suffidently  large  metallic  mass  without  pi^ 
dncing  any  molecular  disturbance,  or  manifestinj 
anymechanical  effSect  at  all. 

We  are  now  in  a  position  to  return  advafl 
tageoudy  to  the  consideration  that  when  a  lig^t 
ning  discharge  falls  from  a  charged  doud  to  tl^ 
earSi,  it  of  necessity  takes  the  line  of  least  resstas^ 
that  is  open  to  it,  whatever  that  may  be,  and  j 
that  Une  lies  alon^  suffidently  large  ana  absolotd 
continuous  metallic  substance,  the  effective  reed 
ance  to  its  passage  is  so  small  that  no  medianio^ 
violence,  or  heating  effect  of  any  consequeiM 
ensues.  This,  therSore,  at  once  mdicatea  wh< 
the  first  expedient  in  providing  artifidd  proteotic 
from  mechanical  injury  must  be.    A  coatinttoi 

I  rod  of  good  conducting  metal  must  he  oarn« 
from  the  top  of  the  building  to  the  ground.    Th4 
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wiMDtlie  stroke  of  liffbtning  ohaaooB  to  fall  upon 
thebnildiiig,  it  ffoes  oy  the  easy  way,  and  flows 
lisnnlessly  and  sUently  throngh  the  metaUio  rod  to 
thetirth,  and  the  less  perfect  conducting  materials 
of  tlie  hoose,  such  as  oricks,  mortar,  oement,  and 
wood,  are  not  touched.  In  order,  however,  that  this 
deonhle  result  may  be  brought  about,  it  is  essential 
(hst  the  metaUio  rod  shall  be  large  enough  to  carry 
ijaietiy  and  harmlessly  the  lai^^st  discharge  that 
ouy  ba?e,  under  any  oiroumstance,  to  pass  through 
it.   As  a  rain-water  pipe  must  be  made  large 
enough  to  carry  safely  away  the  largest  rainf ^ 
that  can  occur,  if  flooding  is  to  be  aroided,  so  the 
lightning  conductor  must  be  made  large  enough  to 
carrj  the  heaviest  lightning  that  can  s&ike.  And  it 
II  effen  more  important  that  this  should  be  secured 
in  the  case  of  lightning  than  in  the  case  of  rain, 
becioseui  overflow  of  fire  is  a  more  serious  matter 
than  an  overflow  of  water.    Some  electricians  con- 
sid^  that  an  insufficient  lightning  conductor  is 
better  than  none  at  all,  because  there  have  been 
instances  again  and  affain  wher^  buildings  have 
l»en  laved   from  mischief  on   the  disohjurge    of 
lightoing,  although  the  lightning  conductor  that 
bM  eflfooted  their  protection  has  been  burnt  up  and 
deitroyed.    As  in  such   cases,  however,    a  new 
fightnmg-rod  has  to  be  immediately  supplied,  it 
would  have  been  obviously  better  that  uie  con- 
ductor of  double  oapacitv  should  have  been  erected 
in  the  first  instance.    The  author  of  this  paper 
aoflt  also  add  that  he  has  some  reason  to  look 
ipon  the  conclusion  itself  with  doubt.    There  is 
ilways  danger  from  fire  if  a  lightning  conductor 
of  insufficient  dimensions  happens  to  be  carried 
ilong  near  combustible  mate^uus.    The  lightning 
itrokeis  certainly  more  likely  to  fall  wherealiffht- 
ling  conductor,  of  whatever  kind,  is  placed  than 
it  wonld  be  if  there  were  no  such  apphance.    The 
Hghtnzng  conductor,  in  such  circumstances,  may 
be  "  the  slight  aoc^uisition  of  power  which  detroys 
the  tottering  equilibrium ;   uie  last  slraw  which 
Iveaks  the  camel's  back ;"    alluded   to  by  Mr. 
Preeoe.     There    certainly   is   as   much    danger 
in  the  interpolation  of  a  lightning  rod  in  such 
tottering  equilibrium  as  there  would  be  in  ''a 
batsenum  galloping  along  over  the  ground."  What 
^  damage  is  that  a  conductor  of  insufficient  size 
may  effect  is  well  illustrated  in  l^e  practice  of 
tring  charges  of  gunpowder  in  mines  by  ti^e  plati- 
omn  fuse.    A  fine  wire  of  platinum  is  made  part 
of  a  eorrent  of  electrical  commtmication  in  the 
midst  of  a  charge  of  gunpowder.    When  a  current 
of  electricity  is  passed  tmrough  die  wire  it  becomes 
led  hot,  on  account  of  not  having  sufficient  size  to 
convey  the  electricity  without  derangement  of  its 
aolfiooles,  and  the  red  hot  wire  fi^  the  gon- 
po^^.    If  the  platinum  wire  had  had  the  thick- 
i^tti  of  a  pencil,  instead  of  a  hair,  the  same  charge 
of  electricity  would  have  passed  without  the  ex- 
^oaion  of  we  gunpowder.    Another  very  telling 
^linstration  is   supplied  by  the  not  uncommon 
oocMenoe,  where  a  small  soft  metal  gas- pipe  is 
attacked  by  a  powerful  discharfi^e  of  lightning, 
ttd  the  gas-pipe  is  fused,  and  the  gas  set  light 
^'  What  the  dimensions  in  a  lightning  conductor 
we  that  would  fulfil  this  essential  condition  of 
wag  snfBoien  capaci^  for  the  safe  transmission 
^  the  largest  possible  discharge  is  yet  an  unsettled 
Wion.    In   his  excellent  monograph  already 
*«>ded  to,  Mr.  Preece  argues  that  a  No.  4  tele- 


graph wire  of  galvanised  iron,  which  is  a  quarter 
of  an  inch  in  diameter,  is  sufficient  for  the  protec- 
tion of  most  dwelling  houses,  because  No.  8  wires, 
of  only  half  this  capacity,  are  found  practically  to 
protect  telegraph  posts  from  damage  by  lightning. 
It  is,  however,  most  probable  that  in  the  case  of 
telegraph  wires  a  lightning  discharge  is  distributed 
amone  several  of  these  protectors,  as  several  are 
brougnt  into  the  system  by  the  conducting  tele- 
graph wires  above.  Mr.  Freece  alludes  to  two 
No.  8  wires  having  been  fused  and  destroyed  by 
lightnin|^  in  one  season.  M.  Arago  gives  the  case 
of  a  chain  128  feet  long,  formed  of  successive  rods 
of  iron,  one  quarter  of  an  inch  in  diameter,  whidi 
was  fused  through  its  whole  length  by  a  li^^oing 
discharge.  On  uie  other  hand,  rods  of  iron,  three- 
quarters  of  an  inch  in  diameter,  have' been  known 
to  convey  very  powerful  lightning  strokes  to  the 
ground  harmlesdy  and  safely.  In  the  instructions 
of  the  ''Academic  des  Sciences,"  drawn  up  by  Ghty- 
Lussao  and  Pouillet,  1823  and  1824,  a  square  iron 
bar,  three-quarters  of  an  inch  in  diameter,  was 
adopted  as  ensuring  ample  capacity  for  eUl 
practical  purposes.  An  iron  pipe,  having  the  same 
sectional  mass  of  metal,  is  better  than  a  solid  rod,* 
because  the  electrical  force  is  transmitted  by  the 
surface  of  the  conductor,  and  a  pipe  obviously  has 
more  surface  than  a  solia  rod  of  the  same  relative 
mass.  Gkdvanised  iron  is  better  than  uncoated 
iron,  in  the  first  place  because  its  surface  is  pro- 
tected against  rusting;  and  in  the  second  ^ace 
because  &e  zinc  conducts  with  three  timet  greater 
facility  than  iron.  A  rope  of  galvanised  iron  con- 
sisting of  42  strands  of  sixteenSi  of  an  inch  ^vire  is 
a  very  convenient  form  of  conductor,  on  account  of 
its  ready  flexibility,  for  purposes  of  conveyance 
and  adaptation  to  angles  and  irregularities  of  a 
building,  and  on  account  of  the  long  stretdi  that 
can  be  made  in  continuous  lengths.  If  a  conductor 
is  made  of  several  pieces,  it  is  indispensable  ihht 
those  pieces  should  be  joined  together  by  abso- 
lutely perfect  metallic  union,  or  there  will  be 
greatly  increased  resistance  to  the  passage  of  the 
electric  force  in  consequence  of  ^e  gaps.  In  strands 
of  galvanised  iron  the  galvanic  surface  affords  a 
very  easv  path  for  the  electricity,  and  the  iron  core 
is  a  stubborn  metal  in  reference  to  heat,  and  not 
readily  destroyed.  A  42-strand  wire  rope  of  the 
character  that  has  been  described  affords  as  much 
surface,  and  is  in  all  respects  as  good  a  conductor 
as  a  strip  of  stout  galvanised  iron  four  inches  broad. 
Copper  18  a  flve  times  better  conductor  than  naked 
iron.  A  rope  of  copper  wire,  one-sixteenth  of  an 
inch  thick,  and  with  28  strands,  would  be  as 
efficient  as  a  galvanised  iron  wire  rope  of  42  strands. 
Dimensions  of  this  value  are  recommended,  because 
they  are  unquestionably  equal  to  any  demand  that 
can  be  made  ux>on  them,  and  because  there  is  yet 
some  measure  of  uncertainty  in  regard  to  the 
possible  intensity  of  the  electrical  discharge  in 
exceptional  cases.  It  may  perharw  be  necessary  to 
point  out,  in  regard  to  tms  pamcnVar  bearing  of 
the  subject,  that  the  sole  reason  why  telegraph 
engineers  incline  towards  conductors  of  smaller 
capacity  is  that  reduction  in  cost  virtually  increases 
the  number  of  Hghtning  conductors  thnt  are  used. 
This  is  a  very  important  practical  consideration. 
But,  in  the  face  of  it,  and  after  patient  and  long- 
continued  weighing  of  the  whole  subject,  the 
author  of  this  communication,  in  his  experience  as 
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a  Hg^riamig  rnigftunnr  im.  Sotitii  AldcA,  Aotoponily  » 
favonriie  hsmtt  of  the  tinmdar  Btonn,  MbBiod  the 
42  strand  jope  of  sixteaith  of  an  bach  gelbraiiised 
iron  wive»  and.  nefsr  foiidaiiygaaflen  yet  te  regcet 
his  praotioe  OKI  this  pcnai.  The  pnyvifltoii  ii  aa^le 
forboildiiigBctfaiiisideiaUeele^moii.  13iemiHtaike 

(me.  Within  the  last  lewweehs  the  anther  of  this 
paper  hkaself ,  in  oompaay  with  has  eaBoellBnt  friend, 
theSeeretary  of  theSoQiety  of  Arts,  oameripanialight- 
mng  condnotor  aittaohedtb  aTsiy  handaemereoently 
restored  dinrch  in  the.Ticiiuty  of  London,  in  whaoh 
a  single  Tery  small  galramsed  iron 'wire  was  used, 
wharea  lof^  spire  waa  part  of  the  stmcture,  and 
whera!k>  apparcnti^,  tiie  lain  wire  xtf0aod  down,  the 
face  of  this  spare  alonR  a  oasinp^  of*w«od  shingles. 
The  author  snbmits  utat  if  this  ie  not  one  of  the 
**  last.strawis  that  ai^t  break  the  camel's  back  in 
the  oiaramstflMer  of  a  tottering  eqmlibrinm,"  it 
OQ^ht  tetbok  The  adTantage  of  copper,  in  contrast 
wiui  iron,  lor  en^doymenias  a  lighbring  oondnetor, 
is  simply  that  it  heais  less  easBy  nnder  an  electric 
diaeharge,  is  ¥ery  stubborn  to  melt,  and  that  it  is 
the  best  of  all  oondncting  anhstanoes.  Its  disad- 
yantages  are»  thai  it  is  miudi  more  costly  than 
the  gpaLTnaaiaed  iron  conductor  which  fnmiahes 
an  equal  fasilxty  of  passage,  and  that,  as  a 
me^l,  it  nndez^goes  a  melecnlar  change,  from  the 
frequent  passage  of  strong  currents  of  electrical 
foDoe,  which  materially  affects  its  oondnctinjB^ 
power.  It  must  also  be  remarked  that  copper  is 
aTBty  mnoh  better  oondnetor  than  brass*  Copper 
costs  about  one-third  more  than  brass,  but  it 
transmiti  eleotrical  omzents  eight  times  as  welL 
Messrs.  Sanderson  and  Proetor,  of  Huddersfield, 
and  of  1^  Queen  Yiotoria-Btreet,  have  recently 
contriTod  a  copper  tape^  or  strap,  for  li^tning 
conductors,  whioh  costs  aibout  one  shilling  tM 
foot,  and  whiidi  is  so  flexible  that  it  possesses  in  a 
Tsvy  eooDflideraMe  degree  tiie  adTai^geoua  pro- 
psatiesol  rope.  It  can  be  bent  round  the  inequali- 
ties of  a  buiHmg  wiih  the  utmost  facility, 
can  be  manufactured  in  continuous  lengths  to  any 
extent,  and  can  even  be  coiled  for  oonyenience  <n 
traaspeort.  This  oopper  tape  is  three-quacters  of 
an.inm  wide,  and  an.  eighth  of  an  inch  thiek,  and 
tfaarefaie  oontains  a  seotibonal  area  of  a  Ixttie  more 
tiian  a  tenth  of  a  squase  inoh  of  solid  metal.  Thie 
will  most  probably  be  found  to  be  am]^le  for  all 
erdinanr  purposes,  and  it  can,  of  oourse,  be  readily 
dbubled  in  any  case  where  lofty  buildings  have  to 
beprotected. 

Tke  Tsatdh  eleotcicians,  who^  are  imquestionaHy 
very  hi^  authorities  in  matters  of  this  dass,  com- 
monly employ  metallie  ropes,  in  preferenoe  to  bars, 
lor  the  main  stret^  of  the  condnotor,  becaase 
they  possess  a  larger  sectional  area  then  solid 
sods  ol  the  same  daameter,  are  more  easily 
placed,  and  adapt  tkemselnres  t&  irregulari- 
tiesof  structure  without  the  trouble  of  forging, 
beeause  they  can  be  teadsly  made  of  any  con- 
tinuous lengthe  that  can  be  required^  and,  in  the 
case  of  iron,  ean  be  enaky  galTanised,  and  because 
they  aro  so  supple  and  more  manageable.  They 
eoQsider  that  an  iron  cable  should  have  a  diameter 
rather  more  than  twice  and  a  half  that  of  a  copper 
cable  (27*3  millimetres  agninst  1  centimetre)  to 
have  the  same  efficiency.  M.  Callaud,  an  eminent 
French  oleotrieal  engineer,  who  has  very  recently 
nzinted  an  excellent  book  on  the  **  Paratonnerre," 


raeoois  that  a  vope  of  ^offue,  knt^sBihs  of  sn 
imok  (one  centimetr^  in  diMnatec»  smploysd  as  a 
Ug^itimig  oondnQtor  at  tiie  chuaoh  of  Sainte  GMz, 
atl9«iitesv  and  whioh  waa  made  of  sevn  stzwdi, 
having  eaeb  seven  threads  of  wire  of  a  gauge  of 
0^039- of  an  inch  (one  msUimetie)  in  diameter,  had 
certainly  transmitted  seteral  veiy  heavy  elestEifld 
dieehanges  without  sufEsring  any  injury  in  its  om 
substance,  and  that  a  similar  rope  of  ons^iflik 
smattec  diameter  (eight  millimetDSs)  prarioudy 
employed  had  been  injured  by  li^itiling  m^ 
charges.  Oopper  bars  a  fifth  of  an  inch  (esaotik 
five  millimetres)  have  been  known  to  be  as  onitt 
injured  by  a  single  storm  as  by  ten  years  of  em* 
sure  and  rust.  M.  Yiollet  Leduc,  on  the  ow 
hand,  states  that  copper  ropes  seven-tenths  ol  aa 
inch  Teighteen  milHmetres)  ia  thickness  wen 
burned  ttb  Garoassone.  From  a  oonaideratian  of 
these  facts  and  some  others  of  a.similar  oharaotsr^ 
the  Frenek  dectriciana  of  the  present  day  em^aj 
ropes  of  oopper  of  from  four-tenths  to  mf^bMm&M 
of  an  inoh  (one  to  two  centimetrea)  for  eachS^  Iwt  i 
of  heicht.  Mons.  R.  FiBaow|Be  Ifu^d,  who  hii  i 
printed  an  interestiUg  notice  of  theiaulty  state  oi 
the  lightning  defence  of  the  public  monumenti  ol 
Paris,  with  some  allusion  to  tiie  views  of  M.  GUr 
laud,  in  Zbs  Mondet  at  October,  1874,  considea 
that  a  rope  of  ^vanised  iron  wire  shouldhare  » 
diameter  of  eig^it-tenths  of  an  indite  a&ai 
efiBcient  protectum  under  ordinary  dronmstaiices. 
M.  Cdlaud  prefers  that  metallic  ropes  should  be 
oonstmoted  upon  hempen  cores,  on  aoeountof  ths 
greater  pliability  whidb  this  contrivanoe  ^ea  II 
has  been  already  observed  that  lightning  con- 
ductocs  require  to  be  of  larger  siae  in  me' 
portion  to  their  length.  The  law  wiaok 
rules  this  jiroportion  is  simply  Hiat  the  &aUty  of 
electrical  transmission  in  any  oonduotor  is  intiit 
exact  ratio  of  the  co-efficient  of  the  conductSbiHty 
of  the  metal  of  which  it  is  composed,  muUqdied 
by  the  number  representing  the  section  of  the  red,  > 
and  then  divided  by  the  number  representinf  iti 
length.  The  durability  of  any  rod  is,  in  gsnenl 
terms,  in  proportion  to  the  square  of  its  duaaster. 
M.  Melsens,  a  high  French  authoriit79  prefers  thst 
there  should  be  several  oonduotora  of  small  sse 
rather  than  one  lasge  one ;  and  it  ia  at  any  itte 
ffenoaUy  agreed  that  a  laige  building  shoud  bs  1 
furnished  with  several  conductors,  and  that  whoi 
several  oonduotors  ace  combined  into  one  stM* 
that  stem  must  be  of  a  size  sufficient  for  the  wfe 
tiransBttiasion  of  all  the  eledirioal  foiee  that  caa  be 
fumidied  to  it  by  the  contributory  branches. 

If  it  so  hap^ns  that  metallio  cables  have  to  ba 
joined,  the  iiuhuvidual  wires  of  the  eoniieoted  sail 
must  be  untwisted,  and  spliced  or  mingled  to- 
gether, and  then  be  bound  ti^btEir  ronnd  ^ 
wire  in  such  a  way  that  the  whole  can  be  di^psi 
into  melted  solder,  or  solder  be  carefully  no  m 
over  a  fire.  CabAee  maybe  satisfactorily  comMtad 
with  rods  by  tuniing  a  sfdioed  loop  upon  tbor 
ends  in  this  way,  and  by  then  Inning  this  loop 
in  upon  the  roa  by  means  of  strong  iscrew  xintB* 
Monsieur  Michel,  in  speaking  of  the  need  cf 
renewing  the  efficiency  of  the  public  1^^^^^ 
conductors  of  Paris,  makes  the  excellent  praotiail 
suggestion,  that  the  ends  of  rods  requiring  ^  be 
spliced  in  continuous  electrical  communxc^ion 
should  have  plates  of  soft  lead  firmly  nipp^  *" 
by  screw  power  between  the  ends  that  are  to 
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ct,  the  «9itire  joint  being  afterwards 
»  roiicient  inyestineiit  of  solder* 
itegrating  energy  of  an  electrical  dis- 
imaoilyaaipeiided  upon  tlie  extremities  of 
It  effecta  tbc  most  marked  mole- 
loe  on  the  part  wbero  it  first  falls, 
\ms»i  probably  tbe  first  meeting  of  tbe  two 
f^— 'nifbc  forces  occurs,  and  wbt^re  the  terms  of 
jtUianee  bave  to  be  arranged,  and  also  on 
:  hy  whioh  it  hm  to  issuo  from  the  con- 
'U^tke  ground— the  great  natural  reservoir 
ierre  of  tbe  energ>\     On  tbis  acconnt 
conductopi  require  t^>  be  expanded  and 
[both  at  their  summita  and  at  tbeir  roots 
The  French    Aeademie    dea    SiMencei 
It  tiie  top  of  tlse  conductor  ebould  be 
two- and  -a-quarteT  inches  in  diameter, 
tare  or  round,  tapt*iing  up  to  a  blunt 
Rofrp«>r  point,  shaped  to  an  angle  of  thirty 
■    Tbo  pointed  teJmination  of  the  condiic- 
-  matter  of  some  practical  conaequence, 
ertablishes  a  slow  and  gentle  diioharge 
^muintion  ol  electrical  forco  at  higb  ten- 
ill  oat  rated  in  tht^  ordinary  experiment 
''^^-1    conductor    of    an    electrical 
!i»cbarged  by  tbe  presentation 
-^  .:L   to  it.     De  la  Eive  held  tbat  a 
11  "mm  quite  as  efficient  for  an  upper 
[Jht  a  point.     But  when  a  great  nimiber  of 
lOTiotors  arc  brought  near  together, 
ting  the  buildings  of    an   extended 
►is  no  doubt  tbat  if  they  are  pointed  at 
^  ttifly  wer^e  to  saturate  an  approaching 
r«3  to  depHve  it  of  its  gting  before  it  comes 
^^rikmg  distance.     After  the  city  of  Pieter- 
in  Natal,  had  been  largely  supplied 
^    lightning-conductors,    under    tbo 
ng  influence,  tbe  actual  discbarge 
'  lightning  strokes  within  the  area  of  tbe 
tkt  nlmo^t  unknown,      During  aeTcral 

aoaaea  tbat  came  under  the  author^s 
e  tops  of  two  chimney* gtiicks  some- 
and  a  few  lofty  blue  gum  trees 

nni  of  th©  facility  with  which  it  could 
d  by  ordinary  worbueu,    tbo    author 
J  tt-miinal  for  the  upper  end  of  the  con- 
Itiie  colony  of  Natat  whicli  proved  very 
gfid  satisfactory.      In  this  arrangement 
II  a  pfalvanised  Iron  row  was  inclosed  in  a 
(•tout  sheet  zinc,  finished  at  the  summit* 
I  "i^^'  ornament ,  by  a  gilded  baE  of  turned 
I  ibovw  whicb  tbe  strands  of  the  wire  were 
n  bto  the  form  of  a  sort  of  bmub,      Eacb 
»r,  iQ  this  way,  had  42  rK>int«  of  its  own,  and 
Ueatftlion  of  terminal  capacii^  was  secured 
*^iitk)n  of  the  external  zinc  tul>e*     The 
ppliL'd  a  ready  and  convenient  means 
X  tht*  conductor  to  chimney  stacks,  or 
^"^Tiding  parts  of  tbe  building, 
^- J  function  and  power  of  points  is  very 
f^  completely  illuatrated  by  a  aeries  of 
^-***nti  devised  by  M.  Ghavarrct,  Pro- 
l  Pbilosophy  to  the   Faculty   of 
_Js,     He  first  charges  the  prime 
k  electrical  machine  to  tbe  highest 
I  that  it  can  contain ;  he  then  places 
th'Connected  rod,  fumisbed  with 
„„  towards  tbe  conductor,  and  he 
Iteoriock  which  can  be  produced  m 


'tbe  conductor  diminisbea  constantly  as  the  angle 
of  tbo  neighbouring  point  is  made  less.  He  next 
provides  a  Ley  don  jar  that  discbarges  itself  by 
spark  through  a  given  neighbouring  point,  and 
unscrewing  this  jKjint,  and  replacing  it  by  a  drown 
of  points,  he  shows  tbat  thenceforth  the  same  jar 
will  only  dischargi*  itself  silently,  and  without  a 
spark.  He  then  m  arranges  the  jar  that  it  dis- 
cbargea  by  sparks  below  the  plane  of  aneigbbour- 
ing  terminal  point,  and  on  fixing  lateral  points 
below  that  plane  the  spark -discbarges  immediately 
cease. 

Perhaps,  however,  tbe  most  telling  proof  of  the 
beneficial  influence  of  points  in  relieving  the 
tension  of  an  excited  electric  is  tbat  whicb  is  giren 
by  a  very  simple  and  pretty  e;Eperiment)  most  easily 
perform  ed»  If  a  living  man  stands  upon  a  stool 
with  glass  legs,  and  is  placed  in  electrical  comnui* 
nication  with  the  prime  conductor  of  an  electrify- 
ing macbine  at  work,  with  a  gold-leaf  electrometer 
on  the  table  three  or  four  yards  away  from  him,  and 
holds  in  his  hand  a  sewing  noedlc,  witb  one  finger 
pressed  over  the  point,  tbe  gold -leaves  of  the 
electrometer  show  no  manifeBtfttion  of  the  elec- 
tricity in  tbo  operator,  until  he  unmasks  thenec*dle " 
by  withdrtiwing  the  finger  from  its  point,  when  the 
gold-leaves  immcdtately  start  asunder,  under  the 
influence  of  the  stream  of  electricity  which  is 
l>oured  out  upon  them  through  tbo  j>oint,  even  at 
that  distance.  Or  yet,  again,  if  a  large  tassel  of 
strips  of  light  tissue  paper  is  made  to  throw  its 
several  strips  out  into  a  divergent  bruda,  by  elec- 
trifying tbe  tassel  from  a  macbine*  the  tassels  of 
the  paper  collapse  together  immediately  upon  un- 
masking upon  them  a  needle  point  held  in  the 
operator's  hand  at  the  distance  of  two  or  three 
feet  away;  There  is  one  very  important  result  of 
tbe  em|>loyment  of  terminal  points  to  lightning 
rods  whicb  should  never  be  lost  siffht  of.  A  light- 
ning rod  with  efficient  points,  and  in  satisfactory 
operation,  might  be  grasped  by  the  band  of  a 
living  man,  even  when  in  action,  with  entire 
impunity,  because*  on  account  of  the  tXiU' 
tinned  drain  set  up  by  the  points,  tbe  rod 
can  never  assume  any  dangerously  bigb  tension, 
A  conductor  acting  without  a  point,  on  tbo  other 
hand,  is  in  a  state  of  very  ooosiderable  tension 
wbon  it  effects  its  first  discbarge,  and  if  it  were 
grasped  in  the  same  way  by  a  band,  would,  in  all 
probability,  strike  through  tbat  hand  some  very 
inconvenient  and  possibly  painful  proportion  of 
the  discbarge.  Conductors  that  have  been  acting 
silently  with  points  bave  been  seen  to  be  struck 
by  sinuous  tracks  of  ^tg^  indicating  dangerous  dis* 
charges  of  high  tension,  when  they  have  been  dis- 
armed of  their  points* 

Platinum  has  very  generally  been  recommended 
for  the  construction  of  the  terminal  points  of 
lightning  rods,  becanae  it  is  one  of  the  hardest 
known  metals  to  melt,  and  because  it  is  also  not 
easily  oxidised-  The  points  are  shaped  to  an  angle 
of  from  7  to  10  degrees  at  the  top,  and  are  mode 
a  trifle  less  than  2  inches  (5  centimetres  by  the 
French)  long.  In  thia  form  they  are  screwed 
firmly  into  tbe  top  of  &  rod  of  copper,  which  is 
then  in  its  turn  conneetad  with  a  cable  or  metallic 
bar  below.  The  terminal  rod  is  usnally  made  of 
augmenting  siie  as  it  descends,  and  is  generally 
projected  from  12  to  20  or  W  feet  alxive  tbe 
building  that  is  to  be  protected.    Platinum  points 
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Are  flpedaUy  made  for  lifi^httiitiK  oanductori  m 
Pium  Thoy  are  supplied  d?  CoUiiia^  of  118,  Rue 
Montmortre ;  Beignot,  ol  34>,  Bue  Montmartre  ; 
imd  Detoueli^,  of  222,  Rue  St.  Martm.  Th^ 
cost  of  a^  plat  mum  poinb  at  tKese  boiises,  grafted 
oa  hms&,  and  from  50  to  TO  centimeket  (IJI  to  2.7 
iaclios)  longt  is  from  16  to  :iii  franoa.  For  better 
iiniabud  work,  with  larger  needleis  of  platmanit 
gruft<?d  upoa  copper,  the  cost  is  from  &  tQ  20^ 
francs. 

M.  Francisque  Michel  conaiders  that  the  points 
mny  ho  quite  as  advautageouAljr  made  of  ailTer 
alloyed  with  copper,  in  the  same  way  that  it  is 
when  used  fbr  coimug  silver  money,  that  is*  con- 
taining 165  parts  of  copper  to  Hil^  piirts  of  silver* 
Hwoh  poiiitH  have  the  nnquestionable  reconunen- 
dation  that  this  alloy  possesses  a  very  much  higher 
conducting  powctr  than  platinum^  which  lias  12 
times  less  conducting  power  than  silver  and  Ll 
times  less  than  copper.  Messrs,  Sanderson  and 
proctor  constriwt  their  points  very  neatly,  by 
amply  twistitu^  tlie  copper  tape  spiraJly  at  the 
cndj  after  the  fashion  of  an  auger,  and  tht^n  filing 
away  the  termination  of  the  fiat  metal  into  the 
shape  of  a  sharp  angle  The  entire  terminal  is 
aJba  glided  over  the  copper  to  the  extent  of  eight 
mohes*  This  kind  of  point  haa  the  viny  obvious 
recommendation  that  it  forms  a  continuous  por- 
tion of  the  actual  rod^  and  needs  no  joining  or 
attachment, 

The  French  electricians  strongly  r<K3ouimend, 
upon  the  ground  of  the  expeiinieuts  of  Professor 
Gavarret,  that  the  lightning-rod  should  be  termi-  > 
nated  by  a  dustier  or  a  crown  of  jjoints^  instead  of 
byondidone,  and  M.  Callaud  has  given  two  sketches, 
in  his  treatise,  of  forms  of  terminal  points  that  have 
been  adopted  in  France,  in  one  of  which  a  circle 
of  ten  points  radiates  at  an  angle  oi  -iO  degrecH 
round  the  btiiae  of  the  pdncipal  terminal,  which 
rises  some  inches  above  tnem  ;  whilst  in  the  other 
a  kind  of  plume  of  points  fei^thera  out  from  the 
base,  M,  Beipmet,  of  the  Rue  Montmarttt?,  e^tlubits 
a  model  of  the  multiple  point  which  the  Frtsnch 
electricians  most  ^iiJiect.  Mr.  Fx^ancis,  of  Bouth- 
amptoU' street,  Btrand,  constructfi  a  very  simple  and 
diffident  multiple  point  of  copper.  The  Hotel  de 
Ville  at  Brusaelfl,  which  is  a  very  large  bmldingi  imd 
which  has  been  furnished  with  lightning  rodt 
upon  a  very  complete  scale,  by  M,  Melsens,  a  dis- 
tinguished Belj^an  electrician,  is  literally  bristling 
with  points.  It  has  22H  points  of  copper,  and  3<> 
points  of  ii'on,  in  its  system, 

The  lower  termination  of  a  lightning  conductor 
requires  the  imejcise  of  even  morfr  care  than  its 
upper  end,  because  it  k  leas  constantly  and  less 
genoraJly  liuder  observation,  and  any  shortcoming 
or  mistake  in  reference  to  it  is  fatal  to  the  efficiency 
of  the  rest  of  the  arrangements,  however  judiciously 
they  may  have  been  carried  out.  A  faulty  t^rmi- 
nation  of  the  earth  connection  is,  of  all  el^,  the 
most  common  and  frcq^ucut  blunder,  in  relation  to 
lightning  conductors,  that  is  made.  As  that  is  one 
of  the  tcmdnations  of  the  artificially  provided 
oonducting  track,  it  m.ust  be  of  enlarged  dimen- 
donfi,  as  has  been  already  explained*  It  must  he 
in  very  intimate  communication,  not  merely  with 
the  ground,  hut  with  the  freely  conducting  por- 
tion of  it*  If  a  moist  contact  can  be  gec\^ed  by 
insertion  of  the  rope  or  rod  into  constantly  damp 
trail,  the  contact  need  only  be   large  enough  to 


di^isa  what  is  Imoiini  aa  the  electmlftiD  I 
that  is  the  chenuoal  diiantegr»ti0n  of  < 
metals  at  moist  contact  whm  ^^etm  < 
operative— over  a  fairly  extended  ipWN^ 
contact  is  madf^  with  d^  earth,  th« 
be  very  large  indeed.     The  drier  the  i 
ifl  intvolved — unless  it  be  an  extcsided  i_ 
tinuoufl  metallic  substance,  such  as  the  v 
iron  tubes  of  water  and  gas  suppUei  Ul  j 
which  are  among  the  most  efficient  : 
nals  that  can  be  adopted---the  mm»  c 
be  the  surfaoea  of  comaianicatien  and  e 

It  is  worth  while  here  to  make  a  p«aaiig| 
tct  a  few  flagrant  instanoes  of  faulty  ( 
in  the  establ^hment  of  earth  ccmtaeta  ef  1 
conductors  on  account  of  the  strength  uf  I 
tration  thiit  dwelis  in  such  f  ailuree.  In  a  i 
case  of  a  lighthouse  at  Genoa,  which  i 
by  lightning,  and  which   was  prepunMjj 
been  xurnisbed  with  seemingly  e)£cieiit  ] 
it  was  found  that  the  bottom  of  the  c 
been  plunged  into  the  interior  of  a  i 
water  cistern,  primarily  constructedLj 
keep  out  the  inliitratiou  of  the  sea,  { 
well  fidaptod  to  prcvcoit  that  raois" 
the  mass  of  the  earth  wMeh  is  i 
object  in  view.    Mr.  Preeoe  has  i 
to  a  verj''  similar  case  at  Lydney,  in! 
mouthahire,  whea^  the  hoUow  of  an  inm  J 
intended  to  protoct  the  churdi,  was  ia 
the  substance  of    a  loose    stone  that  ^ 
imbedded  on  dry  pavements      One  of 
sublime  iustanoes  of    this  form*   not 
superfluous  but  of  actually  dang^^rotifi  fl 
under  the  author's  own  obaerf^tion  a  i 
ago,  when  he  found  in  the  case  of  a  i 
Norfolk,  which  was  iniured  by  lightningil 
the  tower  was  fumisaed  with  an  apt 
ficient  conduj^tor,  that  the  metalUc  i 
through   thii  necks  of  glass   bottl^ 
was  lAttached  to  the  masonry »  and  f  * 
of  precaution  was  finally  crmetummi 
by  putting  the  bottom  of  the  rod 
bottle  buried  in  the  dry  earth.     But  a  ft 
since,  the  autfaoi'   imdertook  to  see  t(> j 
tection  of  the  residence  of  a  friend  in  f" 
bourhood  of  Kensington  Qardcnsj   iii 
exceptionally  lofty  house,  even  for 
neighbourhood,  had  to  be  deftr  '   \ 
copper  rope  was  brought  down 
trade  that  sufToundt^  the  »umi 
it  so  chanced  that  this  was  left  ' 
end  on  the  stone  pavement  of    -    - 
floor,  before  the  pennanent  earth  conUC 
established,    ftnd  that  a   tliundenttorni  i 
burst  over  the  neighbouriiood  whil*^  thf 
protection  was  left  in  that  un  H  i  n  ?■  Ij  -  i 
head  of  the  household,  in  t ' 
tific  advisfT-,  was,  howevor.  ^ 
He  had  the  bottom  of  the  r^po  «^<^ 
away  into  the  interior  of  a  wooden  pail,  d 
most  probably,  that  if  the  lightTiing  did  at 
the  rope,  it  shoidd  at  any  rate  be  kept  h 
until  it  could  be  carried  away  by  i 
hand*     In  one  very  instructive  iJuA 
Natal,  which  had  bo^a  fumiihed  with 
author's  galvanised  wire  ropes  for  a  i 
not  under  his  personal  superint£ndiaioe,_i 
by  lightning.    The  house  was  a  li>w-h%ip 
tnre,  of  one  story.    The  rope  had  ' 
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top  KKrf  ridge,  wbioh  wfl«  of  meta!,  along 
ft^  mp  Mkglra,  then  down  a  corner  poat» 
r«1  m  the  groimd.   Th^  lightning,  liowever, 
'?f jm-ly  preferred  to  go  down  an  opposite 
■**  jbiw^  waa,  eo  far,  a  metal  road,  imd  ha«l 
tliroii^li  the  wall,  ttiking  w^me  iron 
of  A  window  by  the  way,  and  shatter- 
'  »*ork  and  doing  other  damage  in  its 
Mithor  went  down,  hb  goon  nd  h^  had 
_  MOMent,  to  inv©8ti|fate  its  ontiae ;  and 
^  •Imply  this:^The  lightning  con- 
d  bMH   plung(?d  into   a    tract   of    dry 
th®   «>ciim0r    of    the    home.      But    at 
Ooni«r,    by    whioh    the     lightning 
m  awu  «aeap  to  th&  ground,  wa«  an 
hi  t^i  wat«r  thAt  luid  been  filled  up  with 
I'Til    WHS    «tni    sstnmted    with    moisture-, 
■d  With  ramificfttifmH  of  iniiltrated 
i^  thf?  lightning,  when  it  Btruck 
boiiae,  had  divided  itself  between 
wlddh  were  offered  to  it,  the  con- 
■      '      i  FT  Sftnd  contact  of  insufficient  area, 
i    -■-^     u'ith   its  (ffe*ii>ping  fltone«  of  sash 
ffiu,  ,111,1  Its  ahundant  wet  contat^t  h«ieath. 
J«^^^lo^t^on  of  the  discharge  wliich  had  taken 
»  liiiL'tmt    ronim    was    determined    by   the 
J  T^HU^m^  of  e-ach  way,  and  in  the  ionrae 
«J*lml  theleap  through  tho  non*cmiduetiDg 
iL*T^*°*  "^^^^  pasHed  wuH  sufficipnt  to 
i»1Iif  de«traotive  disruption  which  o<scTirrBd. 
»«I*u^t  el^icirioal  engineers  apf3  now  Ite^y 
VJ.     i*^***^**^^  electrol^^-tic  tn-tion  that  is 
I  1!I!ju^        ^  ^^^  ^*^**  contact  of  a  light- 
Wntottw,  4ind   urge  that  it  h  not  enough 
doartruct  an  effldemt  lightniug  condnc^4>r 
MM  particnlarfl,  but  that  the  atrang^jr- 
be  ^souiined  from  time  to  time,  tii 
that     no    dfTangement    has    taken 
H  ination  may  readily  \m  ©Ifect*^  by 
lilts  through  the  condutitor  with 
-1  galvanometer,  so  a«  to  prove  by  the 
of  the  needle  that  the  eleetrio  path  is 

^Jhe  instant  that  an  earth  contact  is  estab- 

C^    H   %htD]ng    conductor,    dcatruotrve 

of  thi»  surfaces  of  contacit  begins,  and. 

_  IT  l*tpir,  the  power  of  the  conductor  is  niate- 

lapijmi   fpotn    this    cause.      This    action, 

to  tlie  electrolytic  diMntegration,  reqtiires 

owtantty  watohed,  bej  ond  all  elm,  and  all 

Mwiwsc  it  proceeds  in  a  region  where  ttie 

r  J*  Temoved  from  obiervation  by  the  eye 

iittort  fortntmtethat  such  watt^hingmaybe 

«*Qtly  ftiid  aatiifaotorily  acccomplirhe^  by 

yd  'v>n  cement  a  means  aa  the  empbymetit 

^  r.  M,  Wilfred de^otmclle has  in^ 

I  ^^very  lipfhttiingconiluotor  should 

if i  -  M : f . n t  f . f  ,1  rcui t  wire  with  tli e 

^r  ^tti^^h..!  .  itly  toit,  inaform 

a*}  >utk^  Lr  Cmtrownr  ii^.s  Paratmitterrtfs ,  and 

N  •»  tl^i^gnvd  as  to  be  always  ready  for  tho 

•tat  obwTYtir,    The  author  was  once  very 

fiiraiAhiiig,  at  his  own  cost,  a  proof 

I  n^  of  some  tnst  and  evidence  of 

-    He  bail  supphod  his  own  residence 

of  A&tal  with  one  of  hh  galiraiiised 

^    *j^  ^*^  ^^  and  brush  so  demon- 

f^  above  ag  to  l>e  a  constant  object 

«na  rantark    to  his    compatriots 

The  ftaM  wai  pboed  eo  as  to  be  i 


a  sort  of  advertisement  of  the  enlightened  practiee 
of  the  owner  of  the  house,  and  a  standing  reproof 
to  the  ne^genee  of  thosn  who  would  not  foUow  so 
excellent  an  example.    The  earth  contact  was  very 
efficiently  made,  by  carrying  the  rope  along  the 
nmddy  bottom  of  one  of  the  streams  of  oonstantlv 
ninning  water  that,  in  the  old  Dutch  ftettlements  6t 
South  Africa,  are  always  fonnd  fringing  the  streets ; 
and  during  luanj'  very  severe  thutiderstorms  the 
author  »at  in  hin  easy  chair,  pridijig  himself  on  the 
comploteucas  of  his   arrangements.      He    snbse- 
quenUy,   however,   by  mere  accident,  made  the 
astoimdmg  discovery  that  for  a  considerable  length  I 
of  tjnie  the  tail  of  his  lightning  rope  had  not  been  ' 
trailed  m  the  wet  mud,  but  was  carefully  packed 
A^-ay  along  a  stretch  of  drj^  ground,  uLder  the 
shelter  of  a  thick- set  hedge,  that  served  effectually 
to  conceal  its  presence  there.     On  some  unhappy 
occasion,  when  the  author  wa«  awav,  the  water- 
coursef?  had  heen  undergoing  oloannmg  and  repair 
by  the  civic  authorities,  and  the  workmen,  finding 
the  metal  rope  in  tho  mud,  had  taken  considerable 
patns^to  pack  it  away  in  tho  drier  and  cleaner  pl^e 
m  which    it  was    ultimatf^ly  discovered.     If  any 
accident  from   lightning    heid    in    the   meantime 
occurred  to  the  house,  this  cftse  would  oc?rtainly 
have  hved  in  the  annals  of  Natal,  for  a  couple  of 
oentoiea  at  least,  as  u  remarkable  proof  of  the 
ineffi(mcy  of  hghtning-rods,  and  the  great  liglA- 
mng  doctor  himself  would  hare  been  held  to  have 
hroTight  down  the  v^geance  of  the  clouds  upon 
ms  own  ignorance  and  presumpMon, 

The  French  electriciana  have  contrived  a  Tftry 
excellent  eTpedi*?nt  for  making  an  efficient  earth 
contact.     They  conatruct  a  stout  harrow  of  gal- 
I  vaiused   iron,  with  recurved  teeth,    connect  this 
,1  carefully  with  the  end  of  the  cable  or  rod,  and 
I  thtm  hur>^  it,  imbedded  in  a  mma  of  broken  cote, 
I  in  moist  earth,     The  cable  or  rod  is  conducted  to  a 
,  suitable  site  forthiM  terminal  in  ihanneb of  curved 
,'  tilet,  well  filled  with  broken  coke,  or  even  sealed 
•  tip  in  leaden  tubes,  if  there  are  ammonimml  vapours 
to  he  encountered  by  the  way.     M.  Callnud  has  a 
still  more  mgenious  and  admirable  plan  of  effecting 
this  puqjoae.    He  han^  at  the  bottom  of  the  cable     1 
a  galvanised  iron   grapnel,   with  four  nptnmed    j 
and  four  down-curvi*d  teeth,  aad  entangles  theae 
wifchjn  a  basket  of  netted  wire,  and  then  pftcka  in    ' 
tlm  basket  ivith  fnigments  of  coke  :  aiid  the  basket, 
coke,  and  grapnel  are  afterwards  sunk  into  a  pit 
or  well,  or  buried  deep  in  moist  earth.  M.  Callamd 
prefer*  coke  to  chart^oal,  on  accoimt  of  its  greater     ' 
porosity  and  accessibility  to  moisture ;  and  he  has 
made  some  careful  experiment*  to  satisfy  himseli 
of  the  size  which  this  earth  tenninal  should  have. 
According  to  the  experiments  of  M.  Pouillet  and 
M.  Ed.  Becqnerel^  pure  'ft'ater  conducts  the  elec- 
tTicai  foi-ce  *>,7u4  million  times  loss  freely  than      I 
coi>per,  and  tfierefone,  for  free  transmission,  the     1 
earth  contact,  if  effected  by  pure  water,  shotdd 
have  6,7 A4  million  times  the  area  of  the  main  con- 
ductmg  cable   or  rod.      This    theoretical  argu- 
ment is,  however,  veiy  materially  affected  by  the 
fact  that  the  water  in  the  earth  contains  eondndt- 
ing  principles  of  considerable  power,  and  by  other 
analogous  considerations  ;   and  an  earth  oontact  of 
l,m}a  sqnare  metres  (1,1%  square  yards)  hm  hem 
fii:ed  by  the  best  French  authorities  as  sufficifflit 
for  all  practicjil  puqioses  for  a  conductor  of  copper ^ 
that  is,  one  uwntimetre  (fonr-tenthe  of  an  midb^ 
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fquare.  H.  Gallaud  oalcnlftt.ciB  that  in  order  to 
accomplish  this  purpose  his  earth-basket  most 
contain  one  hectolitre  (two  busheb  and  eight- 
tenths)  of  broken  coke.  In  order  that  a  lightning 
rod  may  perform  its  work  perfectly,  it  is  obvious 
that  there  must  not  be  anv  greater  resistance  to 
the  passage  of  the  electrical  discharge  at  its  earth- 
outlet  than  there  is  in  the  rod,  or  main 
channel  of  the  dischar^.  Very  commonly  in 
badly  -  arran^^   lightmng    rods,    it    is   found 

.  that  there  is  teii  thousand  times  more  re- 
nstanoe  at  the  outlet  into  the  earth  than  there  is 
in  the  main  rod  of  the  conductor.  When  this  alto- 
gether excellent  expedient  of  M.  Callaud's  cannot 
be  adopted,  a  bore,  four  or  fiye  inches  in  diameter, 
should  be  smik  sixteen  or  twenty  feet  into  damp 
•oil,  into  which  the  cable  should  be  inserted,  and 
ihen  the  bore  should  be  filled  round  the  cable  with 
broken  coke,  and  the  whole  be  finnly  rammed 

.  down ;  or  radiating  trenches  should  be  cut  as  deep 
as  possible  in  the  eround,  and  corr^q[>onding 
branches  from  the  cable  be  then  i)acked  into  these 
with  an  investment  of  broken  coke.  M.  Frandsque 
Michel  gives  an  unqualified  approval  to  the  attach- 
ments of  the  lower  terminal  of  the  cable  to  iron 
service-pipes,  whether  of  water  or  gas,  in  towns. 

In  Gay-Iiussac's  report  to  the  French  Academy 
of  Sdenoes,  in  1823,  it  was  held  that  all  lar^e 
metallic  masses  contained  in  any  building  should 
be  brought  into  metallic  communication  with  the 
main  system  of  conductors,  and  that  there  was  no 
need  whatever  for  the  employment  of  insulating 
supports  in  attaching  the  lightning  rod  to  the 
striiotures  that  it  is  intended  to  dSend.  These 
conclusions  of  Qay-Lussac's  have  been  gene- 
eraUy  acted  upon  since  his  time,  and  no  very 
marked  case  has  ever  occurred  to  stamp  the  practice 
that  has  been  adopted  in  these  piarticalars  as 
radicallv  vnx>ng.  In  my  own  practice,  in  the  colony 
of  Natal,  I  have  almost  invariably  acted  upon  them, 
and  no  single  instance  of  insufficiency  of  protection 
has  ever  come  under  my  notice  in  consequence  of 
the  arrangement.  The  point  is,  however,  on  e  upon 
which  there  is  now  some  diflEerence  of  opinion  in 
high  quarters.  M.  Callaud,  for  instance,  in  his 
leiMsntly-printed  treatise  on  the  Paratonnerre, 
insists  upon  the  adoption  of  insulating  supports 
for  the  rod,  and  unconditionally  condemns  the 
electrical  communication  of  the  rod  witii  the 
metallic  masses  contained  within  the  buildine; 
and  he  states  in  one  part  of  that  work  that  fiL 
Pouillet  has  to  some  extent  given  in  his  adhesion 
to  these  revolutionary  vievrs.  M.  Francisque 
Michel,  on  the  other  hand,  upon  a  full  re- 
view of  all'  M.  Callaud's  arguments,  maintains 
the  old  doctrine  that  the  conductor  may  safely  be 
attached  to  the  masonry  of  the  building  by 
ordinary  staples  or  holdfasts,  or  any  convenient 
way,  and  that  insulating  supports  are  of  no  use 
whatever,  and  that  all  masses  of  metal  contained 
in  a  building  should,  as  a  general  rule,  be  metalli- 
oally  connected  with  the  main  line  of  the  con- 
ductor. Professor  Melsens,  of  th6  Eoyal  Academy 
of  Belgium,  one  of  the  highest  Belgian  authorities, 
oontends,  upon  experimental  grounds,  that  the 
well-known  laws  of  derived  electrical  currents 
apply  with  equal  force  to  the  transmissions  of 
electrical  force  of  high  tension,  and  that  scattered 

'  ^masses  of  metal  in  any  building  should  be  metalli- 
oally    connected  wiUi  the  conductor   by  dosed 


oironits  constituted  by  oontacts  with  two  diilinot 
points  of  the  rod.  This  diverfpenoe  o!  view  sinaDj^ 
nigh  autiiorities  is  of  notable  import,  bsoaxue  it  is 
virtually  the  only  material  diflnreooe  of  pnctice 
that  is  encountered  in  the  treatmoit  of  this  fnbjwt 
by  well  quaUfied  scientific  men,  and  it  may  there- 
fore be  very  readily  admitted  to  be  an  aiur  fliat 
yet  requires  a  more  searching  investigatioii,  tod 
further  severe  question  by  observatioii  and  ex- 
periment. In  the  meantime  it  is  of  some  import- 
ance that  the  exact  bearing  of  the  doctrine  td^ 
cated  by  M.  Callaud  should  be  understood. 

In  illustration  of  his  argument  M.  CUlind 
takes  the  case  of  an  inm  balcony  supported  in 
front  of  the  window  of  a  house  at  some  elevitidn 
from  the  ground,  and  considers  the  poisibls  remit 
to  liviog  men  and  women  contained  in  ^ 
balcony  at  the  time  of  a  severe  thnndentoiBt 
accordmgly  as  the  balcony  is,  or  is  not,  electriollf 
conneclcS  with  an  efficient  lightning  rod.  Hi 
argues,  if  the  balcony  is  connected  with  a  Hg^ 
ning  rod,  a  living  person  standing  upon  ii,  a 
leaning  against  its  ndl,  is  very  much  mocelikefa 
to  be  struck  by  a  discharge  of  ligBtning,  tbani 
the  balcony  had  no  such  ooimection.  In  tb 
former  case,  the  living  body  is  likely  to  be  madel 
stepping-stone  for  the  lightning  on  its  way  to  tb 
roo.  He  holds  that  in  the  case  of  a  lightning  sti«h 
the  chances  are  a  hundred  to  one  that  a  hgli^ 
rod  is  struck  in  preference  to  any  part  of  a  \m 
ing,  but  that  if  the  conductor  is  faulty  in  any  pin 
cmar,  and  scattered  metallic  masses  are  oannedi 
to  it,  this  is  tantunount  to  attaching  the  hno^ 
chances  of  danger  to  the  metallic  maases  audi 
living  people  placed  near  them.  He  says,  in  eftd 
a  satisfactory  and  perfect  lightning-rod  abonldi 
so  placed  that  it  efficiently  protects  every  pxii 
the  structure  it  is  attached  to,  and  that  if  it  dol 
this  no  scattered  mass  of  metal  within  thebml^ 
can  possiUy  be  struck  by  a  discharge.  TheMfoi 
connection  of  the  rod  with  scattmd  ib**^* 
metal  is  superfluous  and  useless  where  the  looj 
efficient  and  perfect  in  itself,  and  objeciiwu 
and  dangerous  when  the  rod  is  not  in  an  d6oem 
acting  condition.  And  perhaps  the  {greatest  fon 
of  this  argument  falls  upon  a  faotwhidiis^ 
earnestly pressedbyM.  CalWd,  that  a  ligfatoiog  n 
is  a  merely  passive  piece  of  mechanism,  whtofa  dtf 
not  give  visible  or  palpable  signs  of  its  own  oi 
ranffement,  like  a  clock,  but  whidi  mav  fnnni 
fatfd  proof  of  its  imperfection  too  late,  lj\n^ 
the  person  who  places  unmerited  and  undue  ts^ 
in  its  efficiency  and  excellence.  M.  CU)^ 
remarks  with  some  force,  ^'lightning  canaotstni 
a  structure  that  is  well  protected.  If  thelig^tni 
finds  at  the  side  of  the  Paratonnerre  an  electne 
conductor  that  is  superior  to  itself,  the  ftroctd 
is  then  inefficiently  defended.  A  ParatootfC 
ought  to  dominate,  to  cover,  to  protect,  a  boi^ 
in  all  its  parts,  and  in  all  its  deuils,  or  it  is  b«n 
away."  The  gist  of  the  whole  matter,  thereto 
is,  take  care  that  your  conductor  is  perfect  tf 
efficient  in  all  its  parts,  and  that  it  is  in  every  <^ 
adequate  to  the  work  that  it  is  required  todo,  vm 
ever  may  be  the  mze  of  the  building,  and  w 
it  becomes  a  matter  of  small  momoit  wh^tiv 
scattered  masses  of  metal  comprised  in  the  b^<^ 
are  connected  with  the  rod  or  are  not  ooaaem 
and  whether  the  rod  is  connected  to  the  wm 
by  insulating  or  by  non^iimnlathig  snppofii*  * 
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however  (and  it  is  the  one 

L  he  ilAtea  tliat  H*  Pouillet  has  givou 

I  adkeson),  is  iubstantially,  ''  Connect  any 

if  mn/tmX  with  the  P^mtoonerre  that  are  of 

rtnmoredfrom  the  oocaaional  close  pre* 

riivto^  people,  but  on  no  aocount  oirer  con- 

mtmm  with  tiie  Pamtornieire  when  they 

'  time  have  living  people  in  tlieir  olosa 

Pending  further  investigation 

_  ^       ^E  pointy  there  can  be  no  doubt 

t  tSiii  oisliuction  Li  &  prudent  and  a  safe  one 

idopted   in  practice,  and  that  it  ift  more 

ot  Mid  more  required  in  proportion  to  tho  in- 

'  of  the  antingements  of  the  conductor. 

\g  mamm  which  an*  connected  with  the 

leat  neadUj  conducting  substaneea  ocoa- 

f  give  liaa  to  a  curious  ttffecti  which  is  tachni- 

nown  B9  the  retum-shoek,  and  which  h 

a  i-etult  of  inductive  action.     When  a 

Lly  charged  electric  comes  within  a  mode- 

uioe  of  them^  an  electrical  charge  of  an 

» diaracterid  drawn  into  thoni  by  induction, 

I  a^Qondarj  chBTge  escapes  back  towards  the 

the  instant  the  induciiig  tension  is  removed. 

I  pst^uction  and  character  of  this  return  shock, 

■  by  inductive  action*  admits  of  vei^^  com- 

llUustration  by  electrical  apparatus.     An  in- 

oondiuator  of  long  cyhndrical  form,   bnt 

,^J  glaM  supports  only  lni,lf  the  length  of  the 

I  pillar  of  a  prime  conductor  of  an  electrical 

bute,  may  be  placed  paralkd  with  the  prime 

d*i0tor»  but  about  an  inch  away.  The  secondary 

dftttor  in  then  to  be  raised  to  the  same  height 

^bfi  {ifini^'  oonductor,  by  fixing  its  glass  pillar 

I  tws  tap  of  a  piliar  of  wood,  a  fine  wire  being 

'  1  from  the  metal  cylinder  to  the  wood.     A 

I  then  alflo  to  be  cairied  from  the  secondary 

ctor  to  the  earth,  but  in  to  be  so  arranged 

i  a  ftnall  gap  may  be  loft  in  some  convenient 

";  of  its  course.     When  the  primo  conductor  is 

positively  by   the  machine,   the  positive 

aty  of   th«  secondary  conductor  is  indue- 

f  driven  out  through  the  wire  and  the  wooden 

'  to  the  0artb^  and  the  conductor  itself  re- 

lQ0gfttively  charge.    But  when  the  working 

^  ^  Ift  machine  is  stopped,  and  the  prime  conduc- 

fi»dsprived  of  its  positive  charge  by  a  touch 

f  the  finger,  the  negative  cha^^  in  the  secondary 

*^"*Ttor  is  also  set  free  from  its  condition  of  in- 

sly   maintained     constraint,    and     positive 

r  kapa  back  from  the  earth  to  restore  its 

and  saturation,  and  as  it  does  so 

_  as  a  spark  through  the  gap  in  the 

,  because  that  ^p  affords  less  resistance 

mge  of  electricity  of  tenjiion  than  the 

^  pdlar  of  wood.     If  a  htUo  gun-cotton, 

other  suitable  inflammable  substance  is 

I  in  tb*?  gap,  it  is  fired  by  the  spark  at  the 

it  oi  the  discharge.     Professor  Tyndall,  in 

Uetiini    at    the    Boyal    Institution,    showa 

fKiductiaii      of     this     sym  pathetic     induc- 

I   dttcharg^    in    a    very    magnificent    form, 

[  km  a  §at  ooil  of  oopper  wire  imbedded  in  a 

I  inmlatiiig  temi^  through   which  he  can 

liltdiMihar^e  of  the  powerful  battery  of  the 

^^^'^  consfiiiting  of  hfteen  Ley  den  jars  ;  and 

M  i  second  fiat  coil  similar  to  the  fir^it, 

ein  pl&oe  parallel  to  it  and  about  an 

Ml  tack  away,  the  two  ends  of  the  second 

I  «oimeeted  with  a  wire  pf^esenting  a  small 


gap  of  eontinnity.  When  the  discharge  of  the 
battery  is  passed  through  the  first  ooil  a  powerful 
sympathetic  discharge  rushes  at  the  same  instant 
through  the  secondary  coil,  and  makes  itself  mani- 
fest by  a  bright  flash  and  a  loud  snap  in  tho  gap 
of  the  connecting  wire.  The  discharge  of  an 
electric  cloud  in  this  way  not  uncommonly  pro- 
duces a  number  of  sympathetic  minor  discniirges 
fro  1X1  neighbouring  bodies.  The  induced  discharge 
is  sometimes  quite  strong  enough  to  produce 
mechanical  ndschief  in  resisting  bodies  that  lie  in 
its  path.  The  shocks  eiperien*^  by  living  people 
on  the  instant  of  a  discharge  of  lightning,  without 
fatal  residta,  are  generally  of  tMs  character.  It 
was  to  meet  the  case  of  these  incidental  induced 
charges,  and  the  consequent  *'  return  shocks ^^* 
that  the  expedient  of  connecting  scattered  massos- 
of  metal  with  the  conductor  was  originally 
devised,  Tho  retnm  shock  resulting  from  a  Emited 
inductive  disturbance  m.ay  be  strong  enough  in 
some  circumstances  to  cause  death  by  the  mete 
arrest  of  the  vital  action  of  the  nerve  structures 
through  which  it  passes,  without  leaving  behind  it 
any  trace  of  mechanical  violence,  such  as  is  gena^ 
rally  produced  by  the  true  lightning  stroke. 

The  old  practice  of  protecting  buildings  from 
lightning  consisted  in  erecting  rods  of  metal  upon 
wooden  frames,  near  to,  but  not  in  actual  contact 
Tsdth,  the  walls  of  tho  house.    When  the  author  of 
'  this  article  first  visited  Natal,  in  1657,  the  bouses  in 
'  the  two  principal  towns,  that  were  defended  at  all, 
had  independent  conductors  of  this  class,  of  the 
;  rudest  possible  kind,  erected  by  the  side  of  the  one- 
!  storied  houses  upon  ungainly  wooden  frames,     The^ 
'  conductor  was  composed  of  an  iron  rod,  joined  in 
j  three  lengths,  and  rudely  pointed  above,  and  it  wa» 
imade  of  three  different  pieces— a  comparatively 
.  thick  one  below,  and  a  comparatively  thin  one  at 
the  top.    This  practice  was  primarily  based  upon  an 
investigation  which  was  conceived  to  de[uonstrat« 
that  all   structures  lying  within  a  conical   space, 
which  had  the  conductor  itself  for  its  height  and  ar 
breadth  for  its  base  equal  to  four  times  the  height 
of  tho  conductor,  were  safe.    This  estimate  gives  a 
fair  approximation  to  a  truth,  but  it  is  by  no  means 
absolute,  and  must  not  be  empirically  relied  upon, 
It,  however,  furnishes  a  ve^  good  indication  of 
the  way  in  which  the  upper  termination,  or  termi- 
nations, of  the  rod  must  be  arranged.    The  ter- 
minal point  should  go  some  considerable  distance 
above  the  housetops,  and  then  if  any  projecting 
parts  of  the  house  extend  beyond  the  surface  of  a 
line  having  perhaps  a  son^ewhat  more  acute  figure 
than    the    one    which    has    been    named,   other 
subsidiary  points  must  be  reared  up  from  the  \mm 
of  the  conductor  above  such  conical  slopes,     Mr, 
Preece,  in  his  paper,  considers  that  the  lightning  con- 
ductor should  only  be  held  to  afford  absolute  protec- 
tion within  a  corneal  space  in  which  the  base  is  as 
large  again  as  the  height  of  the  line .  When,  however,, 
the  general  idea  of  the  limits  of  tMs  lateral  pro- 
tection is  once  elearly  conceived,  it  becomes  very 
easy,  indeed,  to  render  the  arrangements  of  the 
upper  terminals  perfect  for  any  individual  case* 
It  is  only  necessary  that  all  prominent  masses  of 
metal  shall    be    connected   with    the    system    of 
metallic  communication,  and  that  an  additional 
branch  of  the  system  of  defence  shall  he  carried 
out  whenever  outlying  parts  of  the  structure  get 
near  to  the  conical  iSnit  of  protection.    This  is 


wtuakllT  what  tas  been  done  t&  ih^  case  of  tbe 
Hotel  de  VlQb,  at  Brussels,  imih  its  tenniuBl  of 
ItiHvomts. 

When  Sir  William  Htiow  Hams,  now  iome  years 
ago,  turned  hia  attenticTi  to  the  protection  of  HMpa 
froin  lightnings,  he  de^-ised  a  plan  of  maldng  the 
lightning^  conauctor  a  jmrt  of  the  origftntil  design 
Hud  esswntiul  construction  of  the  ship*  Kow  all 
large  and  well-contrived  vessels  are  always  Iniilt 
with  the  lightning-  iod  included  in  thoir  structure, 
is   almost  iiicretHble  thnt  up  to  thk  time  the 

Pj^ine  course  has  not  boon  taken  with  houses »     It 

%  hard  to  underBtand  why  lightning  conductors 
:^ould  bo  objects  of  excepticmal  luaturx*  and  rain 
plp(*3  objects  of  daily  neod,  and  the  more  so  when 
rain  pipes  themselves   cam  be  so   easily  tumed 

iJiy  a  little  forethought  and  mechanical  ingenuity 
nto  lightning  conductors  of  the  most  efficient 
Cfbaraeter ;  they  only  need  that  their  ji.unta  shall 
be  made  mechanically  eoutmuoua^  that  their  earth 

^^ntaeta  shall  bo  perfected,  that  all  masses  of 
aetal,  with  perhaps  the  limitation  that  is  contended 
for  by  M.  CaUaad^  shall  be  brought  into  met^dlic 
<*onimuiiicatioii  with  them,  and  that  nxetid  terminals 
shall  bo  distributed  from  them  to  the  roofs  above, 
upon  the  principle  tiuit  httiS  beeti  explained.  Mr. 
Preece  has  thrown  out  one  very  excellent  sugges- 
tion which  well  deserves  further  thought ;  it  is  to 
the  effect  that  metal  ventLLating  pipes  carried  up> 
trom  the  sewers  over  the  roof  of  the  house  may 
advantageously  be  made  part  of  the  arrangements 

Ef  or  protection  against  lighting.     The  faniiliar  cas*.' 

f-^if  the  Monument  of  London  is  continually  adduced 
as  a  proof  of  the  readiness  with  wMch  the 
accidental  features  of  a  biulding'  may  be  turned  to 
acseouot  for  this  purpose.  The  metallic  emblems  of 
^ame  at  the  top  of  the  column  are  continuottsly 
connected  with  the  ground  by  means  of  a  vory 
thick  balustrade  of  iron  that  runs  as  a  hand-rail 
down  tlio  staii^ :  the  structure  is  If 00  feet  high,  atid 
towers  above  all  neighbouring  buildings j  and  yet 
it  has  now  stood  within  three  years  of  two  centuries 
without  ever  having  been  injuriously  touched  by 
the  lightning. 

It  was  conceived.  untO  recently,  that  St.  PauFs 
Cathedral  had  been  e&ciefitly  protected  in  aotne 
flimilar  way  by  the  %rrangement  of  wator-pipes, 
mid  some  strpplenienting  of  them  by  metaDic  rods, 

^radded  by  a  Committee  of  the  Eoyal  Society  some 

td  years  ago.    Mr.  Faulkner,  of  Manchester »  ho  w- 

r^  found,  in  a  careful  examinatioii  made  subse- 

^iteifctly  to  18T2,  that  the  system  had  become  cn- 

*  *6rely  inefficient  for  the  purpose  for  which  it  whs 
intended,  by  tho  formation  of  thick  incrustation  of 
rust  on  the  eoetact  surface  of  the  rods*  and  by 
the  intorpolatioii  of  blocks  of  dry  granite,  some 
nine  inches  thicks  in  places,  into  the  actual  line 
of  electricitl  conduction.  The  entire  building-  has 
now  been  most  efficiently  protectetl,  under  the 
akilful  direction  of  Mr,  FKidknar/b^^caTrpng  eight 
octagonal  balf-inch  ropes  of  common  wire  from 
the  CrosSj  Ball,  and  Golden-gaUery  through  the 
metal- work  of  the  roof  of  the  dome,  and  thruugh  the 
raetal  work  and  rainfalls  of  the  lower  parts  of  the 
building  to  the  sewers,  where  the  conducting 
'strands  termioate  in  copper  plates  peggt*d  into  the 

*teoist  e.artb.  In  carrying  out  this  work  everj^  im* 
portant  metallic  portion  of  the  building  was  sepa- 
f^itely  tested  by  the  galyanoraeter,  to  make  sure 
that  the  eleetricai  commnnicatiow  with  the  earth 


w&s  vhttially  and  snlutantiiLUy  dlear.  "^i  fiilffi- 
nometer  was  ^Srst  made  into  a  eiriniil  wifli,  | 
metallic  gas-pipe ;  and  then  the  circidl  «V 
opened  out,  so  that  earth  was  made  in  am  da# 
tion  through  the  gas-pipe,  and  in  dje  ^Hq 
through  the  metallic  portion  of  the  bnilditi|  ijj 
the  time  under  examination:  and  thi'  t*:^^  wui Kl 
considered  satisfactory  until  the  deficij^tioiLS  nf  il 
galvanometer  were  the  same  under  IwtL  ult^ai 
tives.  In  arranging  methodical  archit*xrturai  pU 
of  this  kiiid  it  must  alwayi  be  carefidly  bowjj 
mind  that  small  gas-pipes  of  eaaOy  fuaibk  i 
must  on  no  account  form  part  of  the  cofiai 
lines  of  eon  ducting  cJreuit.  Gaa-^jdpei  01 1 
easily  fused  by  a  stroke  of  Ugbtmng,  air^  i 
they  are  so  fused  the  gas  whidi  escape  from  \ 
extemporised  orilico  is  invariably  set  a^hx  to. 

One  point  which  was  expressly  urgtd  bTKt 
Preece,  and  by  Captain  Doug'las  Galtoii,  in  i 
discussion  of  Mr.  Preece's  paper  at  tho  t^oofl^ 
Telegraph  Engineers,  should  be  most  tmrnt 
kejit  in  view  in  any  structural  plan  rnvtns^H 
the  protection  of  buddings,  namely,  the  iiuiH 
of  all  fireplaces  or  stoves,  tuid  soot-blA^H 
chimneys  in  the  system  of  connected  cOoit^H 
To  adopt  Mr,  Preeoo's  own  statc^ient  <)j^||^H 
—  '*  It  must  not  be  forgotten  that  a  chlr^^H 
with  a  thick  layer  of  soot,  up  wMah  a  en^M 
heated  air  and  volumes  of  smokes  mp*  *<c^H 
and  terminatf^d  by  a  mass  of  met»l  (the  ^^M 
an  ejtcellent  but  dang^irons  coadnctor,  for  i^H 
in  the  room,  and  not  in  the  earth  *'^  ^^^B 

Since  the  first  preparation  of  thia  JF^T^H 
pamphleteby  Messrs.  Gray  imd  Bon,  of  limifll 
have  come  into  tho  hands  of  tlit*  author,  wludj 
valuable  and  interesting  on  account  of  tlif  i\fm 
which  they  contain  of  a  considerablf  >i'n*l 
instances  of  damage  from  lightning*  Bli.Wj 
Gray,  of  this  finn,  was  origmikUy  conewnndj 
Sir  Wm.  Bnow  Harris  in  perfecting  hii  pfajj 
protecting  shipi,  and  obviously  poaseai^  •  ifl 
amount  of  practical  information  in  raganl  Ml 
dents  that  haTc  occurred.  Space  now  od^^H 
to  say  that  the  Messrs.  Gray  endorse  '^^^H 
of  connectiBg  all  metallic  masses  m  m  li^H 
with  the  main  line  ol  conduction,  and  ^^ffiH 
urge  the  surrounding  of  all  pTomineat  '^^^^m 
such  as  the  tope  of  tall  chimneys  and^H 
towers,  with  continuous  bands  of  roppertjlM 
down  into  direct  connection  with  the  dycl^H 

The  great  length  to  wHch  this  p«pirrl»aidfl 
extended  itself  alone  previentii  ffome  alliiftM^I 
here  made  to  the  vieirs  d  Ftofessc*  ^S^riH 
Prague,  who  advoeatos  the  u»p  of  cmrow^H 
like  or  ring-shaped  conductors,  cmhracn^^^B 
their  span  the  objects  which  ore  to  be  mH 
from  in|ury,  _^a^B 

There  is  no  sufficient  ground  for  tbe  p^>inH 
that  accidents  from  %btiiing  arc  of  siwmW 
occurreaoe  that  it  is  scarcely  \^  ijrth  wltilollo^H 
the  trouble  and  cost  whicb  '^!?^H 

involves.  The  fignres  of  the  s  f  ^'S^B 

accidents  are  very  frequent  indeed,  -^^uf^^l 
in  Spain  has  been  set  fire  to  four  tnnes  by  ^V^^^ 
in  less  than  three  centuries.  A«  "**^^JJi^B 
persons  were  ascertained  to  be  MUed  *'f  ^P^B 
in  Prance  between  1835  and  1852.  Sorip  ^^J^f 
the  mean  number  of  deaths  from  lighftafif^^B 
year  was  marked  at  3  in  Belgimii ;  f^iM^^H 
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22  in  Sn^^d;  50  in  the  United  States  of  Ameooa; 
and  95  in  France.  M.  D'Abbadi^  recordi  the 
destraction  of  two  thousand  sheep  by  a  single 
^Satiuxgfi  of  lightning.  Mr.  Preece  tells  of 
$97  telegnph  instruments  injured  by  lightning 
in  the  first  six  months  of  1872  in  a  staff  of 
9,475  instruments.  Hh  G.  J..  Symons,  one 
of  tlie  seoretaries  of  the  Meteorological  Society, 
has  given,  as  the  l&t  of  aooidents  that  he 
bd  Moertained  to  have  hapx>ened  during  two 
severe  storms  in  June,  1872 ;  10  deaths  and  15 
cises  of  injury  to  human  beings ;  60  houses  struck 
and  15  bunifia  d»wn ;  and  2S  hones  or  cattle,  and 
99  fliiflefi  kflled.  It  need  soacoely  be*  said  Hkst 
mttyaoaidenta  alao  occiirg¥ery  yearfrom  lightning, 
over  ood  above  tbosa  which  gist  puWcly  spoken  of 
or  plaeed  oa  leoord.  In  large  towns  damage  to 
piopecty  is  more  frequent  than  destruction,  of 
nmnsn  life,  but  in  the  open,  country  destruction 
of  Hfid  is  the  more  frequent  occurrence.  In  the 
face  of  figures  like  these,  and  of  the  fact  of  the 
slowness  of  man  to  avail  himself  of  the  ready  de^ 
fence  which  sciencei  plaoes  at.  bis  command^  un- 
fortunate humanity  ceriainly  stands  very  mmrii  in 
need  ol  the  oonsolatioa  whic^  the  physicdogist 
affords  when  he  tella  us  that  all  danger  from 
lightning  ie  -pattb  w^en  the  fla^  of  ^e  electrical 
disditrge  is  seen,  and  when  he  fnrtiier  states  that 
when  men  are  killed  by  lightning  they  are  dead 
before  Ihey  have  time  to  know  anything  about  the 
fact,  or  indeed  to  be  conscious  of  the  fatal  blow ;  a 
condnsbn  by  the  way  which  is  strikingly  corro- 
bonted  by  an  unintentional  experience  of  Pro- 
feasor  Tyndall's*  who  upon  one  oceasion  passed 
the  foil  charge  of  the  powerful  Leyden  jar  battery 
of  the  Boyal  InatitiAiQn,  by  aooident,  through 
bim,  and  waa  peiieetiy  unconscious  of  any  ^o^. 
It  is  somethuig,  at  any^rate,  to  have  this 
oonfortable  assuranoe  when  the  sense  of  neglected 
oppoftanity  comes  over  the  mind  in  an  exposed 
situation  and  in  an  unprotected  house  durmg  a 
severe  thunderstorm.  But  it  is  humbly  submitted, 
tt  an  appropriate  last  word  of  tins  paner,  that  to 
nisQ  of  welL-rQ^pilated  minds  a  gooa  H^tning 
conductor  may,  m  such  emergency,  be  found  to  ba 
an  even  greater  satisfaction  and  oomf ort. 


psoteotionof  lavge  buildiags,  and  of  the  screw  contacts 
adopted  with  these  large  flat  oonduotore,  of  Mr.  Faulkner, 
of  Hanchecter,  were  exhibited  to  the  meeting  through 
^e  kindness  of  thsse  gentiemen. 
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DI80UBSI0K. 

As  (audrman  said  these  wasso  timeHDr  the  disoosaion 
of  the  anljeoft  which  had  been  so  ably  brought  before 
^iMm,  but  if  any  one  had  any  qnestaon  to  ask  he  waa 
Vo^  anre  Dr.  Mann  would  be  very  happy  to  answer  it. 
If  there  were  no  quflstiQos  ha  would  propoee  a  eeidiai 
vQta  of  thanks  to  Vt,  V^iyy*-, 

The  nation  haring^been  earned, 

^  fc.  Mann  said  he  was  quite  sore  the  Council  of  the 
^^oeiety  would  be  ghA  to  ufbrd  an  opportunity  for  dis- 
c^tami  on  a  fdtuiB  occasiou  if  it  was  desired.  There 
v«a  one  or  two  points  which  might  wdl  be  dinarusnnd; 
aitf  any  one  felt  desirons  of  entmhig  upon  them  he 
gwid  be  glad  if  they  would  oommunicflte  with  him 
°*^^enezt  session,  and  he  would  then  endeavour  to 
yfce  iMgaagBments  ftit  the  subject  being  again  brought 
vrward* 

^ths  dipper  ti^  and  qpiral  terminal  of  Messrs, 
^w^nou  and  B^ootor ;  the  copper  multiple  points,  and 
^*V^  earth  plates  of  Ur.  Francis ;  and  the  octagonal 
^yy  nype  used  in  the  proteotiDnof  SL  FauTs,  with 
of  broad  and  solid  wjj^v.  haadv  used  in  tha 


THE  POLLUTION  OF  THE  SBIOTL 
The  IbHowing  is  the  report  of  the  Commission  charged 
with  the  preparation  of  measures  to  prevent  the  poUa- 
tion  of  the  Seine  in  the  neighbourhood  of  Paris  :*- 

On  the  22nd  August,  1874,  a  Commission  was  formed 
by  order  of  the  Minister  of  Public  Works  for  the  purpose 
of  suggesting  measures  fbr  the  preyention  of  the  pollution 
of  the  Seine  near  Paris.  On  this  Conunission  were 
placed  the  sdentiflc  representatives  of  the  Deiwitment 
of  Public  Works,  of  toe  branohea  of  administratipn 
under  the  control  of  the  Prefect  of  the  Seine,  and 
the  Prefect  of  Police.  Amongst  the  Commissionere 
may  be  mentioned  the  name  q£  M.  Mille,  Inspector- 
Ghnaral'of  the  "  Ponts-et-Chauss^es."  The  Conmiia- 
sioners  find  the  state  of  the  Seine  above  Paris,  where  it 
enters  the  capital,  as  well  as  between  the  fortifications 
and  Asni^res,  tolerably  satifrffewtory,  at  least  alter  a  super- 
ficial inspection.  The  improvement  effected  by  the 
drainage  of  Paris  and  construction  of  mun  sewers  is 
apparent  Here  and  there  along  the  riyer  banks  stream- 
lets of  impure  water  may  still  be  seen  issuing  from  various 
industrial  establishments,  from  the  sewers  of  the  suburbs, 
and  eyen  from  some  of  the  sewers  of  Paris  which  have 
uot  yet  been  connected  with  the  main  sewers.  But  these 
streamlets  are  soon  lost  in  the  volume  of  firesh  river- 
water.  The  stream  is  filled  with  fish ;  vegetation  of  a 
superior  order  flourishes  on  the  river  banks ;  the  river 
bottom  is  coverwd  with  white  sand.  During  the  heat 
and  drought  of  last  summer  the  public  had  full  oppor- 
tunity ofjudpng  of  the  satis&ctory  state  of  the  Seme  in 
all  these  parUcuUrs. 

But  bdow  the  bridge  of  Asmtees  we  find  a  verV 
different  state  of  things  prevailing.  On  the  right  bwak 
of  the  Seine  is  the  mouth  of  the  great  sewer  of  Chchy. 
An  inky  current  fiows  from  this  sewer  into  the  river^ 
forming  a  parabolio  curve.  This  curve  varies  with  the 
stream.  In  ordinary  weather  it  occupies  the  middle  of 
the  river,  but  after  heavy  rain  it  approaches  the  left  bank. 
The  appearance  of  the  water  is  disgusting ;  it  is  loaded 
with  all  kinds  of  organic  refuse,  vegetables,  skins,  hairs, 
dead  cats  and  dogs,  &c. ;  the  surfkce  is  covered  with  a 
ffreesy  scum,  which  accumulates  on  either  bank,  aooord- 
mg  to  the  direction  of  the  wind.  Banks  of  grey  sUmo 
and  oraanio  debrU  are  thus  formed,  which  rise  at  certain 
seasons  tea  considerable  height  above  the  surface  of  tha 
water,  snd  can  only  be  removed  by  a  continual  and 
costly  process  of  dredging.  This  mud  is  tiie  seat  of 
active  firmentation ;  hence  the  surface  of  the  water  la 
broken  by  hmumerable  bubbles  of  ots,  which  attain  a 
considerable  size  during  the  hot  weather.  In  nsmg  from 
the  mud  these  bubblesbring  to  the  sur&ce  a  quantity  of 
black  and  putrid  matter,  which  immediately  may  be  seen 
following  the  course  of  the  stream.  The  passage  of  a 
boat  dirturbs  waves  of  scum,  and  produces  a  state  of 
ebullition  which  Lists  several  minutes  m  the  wake  of  the 
veaseL  In  1870  these  phenomena  were  only  visible  on 
the  riaht  bank  of  the  Seine,  and  only  the  first  of  the 
three  arms  formed  by  tiie  river  at  Clichy  was  senously 
poBnt^,  but  now  the  seoond  arm  has  been  m^tod,  and 
BLSsnge-hasbegflu.toctake  place  on  the  right  bankw 
the  last  branch.  Neither  fish  nor  vegetataon  are  to  be 
met  with  on  the  right  arm;  in  the  central  ma  fish  begn 
to  re-appear,  and  are  found  sgain  in  the  left  arm  of  tiie 
riyer.    After  heavy  »in%.when  the  volume  of,sewet 


water  mvidcs  the  whoU  •t  the  stream,  flili  u«  d«tr[>yed 
— fiFMi  in  their  kflbitual  reiortfl — hj  the  general,  though 
temporary^  pollution  of  th^  whole  river.  In  the  central 
mna  the  Tegotation  h  moderate ;  iu  the  left  arm  it  h 
6xtreiiieljr  Htrong  and  tif^oroua. 

Beyoud  the  Tslea  of  Clichy  a«  f*r  an  the  Me  of  Saiut- 
Venh  the  pollution  cjontinuw,  aod  is  more  or  ksa  viaible 
^n  the  surface ;  the  water  preaenrea  an  inty  hue ;  the 
right  bank  h  bordered  witJti  the  gnmsy  scum ;  the  left 
bonks  are  also  coTered  with  organic  debris  and  a  sheet 
of  greyti^h  ulime. 

_  The  chemical  anaiyaia  of  the  water  ii  too  long  to  he 
mvGXk  here.  The  Commisaiooora  ^  proceed  to  dismiss  as 
loUfws  the  vi&nouB  remedies  proposed ;  of  which  thoy 
flay  the  oTiumeration  aJone  will  suffice  to  prove  the  iu- 
«MeietiCy, 

1.  The  prolongation  of  the  main  sewers  to  the  mouth 
of  the  Seine,  or  to  the  sea.  This  projeot  wotdd  iHTolve 
enormous  expense,  and  simply  remove  the  pollation  to 
the  sea- coast 

2.  Prolongation  of  the  Tnain  sewers  to  the  eonfl nonce 
of  the  Oise.  Iliis  would  simply  remove  the  evil  to  the 
hanks  of  the  Oisc^  without  obviating  the  cause^  !♦#.,  the 
fermenting  matter, 

3.  The  dilntioti  of  the  sewage  in  the  drains  and  at 
their  mouth  by  the  addition  of  clean  water.  Dilution 
would  merely  have  the  efllsct  of  extending  the  infection 
OTer  »  wider  surface.  This,  like  the  two  preceding 
methods,  would  prevent  any  utiUaation  of  the  ferti* 
liaing  ingrodienta  of  the  sewage  for  ngricultural  pur* 


4.  Fntration  of  sewage  through  different  sohstances. 
The  rcHult  of  this  process  is  id  ways  incomplete ;  solid 
argiUftceom  niatter  and  matter  held  in  eolution  passes 
through  the  filters.  The  Altera  alao  require  inc^Hsant 
renewing,  and  constitute,  moreover,  with  their  adjoining 
haMina,  a  source  of  danger  to  the  public  health,  and  the 
operation  is  oostly. 

5.  The  estahliahment  at  the  mouth  of  the  sewers  of 
large  resorpoira,  wh^re  the  aewers  can  be  cleared  by  the 
solid  matter  aitiklng  to  the  bottom.  The  reservoirs  would 
have  to  be  very  large,  and  would  eonacquently  bpcome 
hotbeds  of  discaao.  The  procfiss  would  be  moat  unsatis- 
factory, and  the  utilisation  of  the  deposits  attended  with 
great  incoavcmence* 

The  same  objections  apply  in  part  to  those  proeessej 
in  which  the  precipitation  of  the  aolid  ingredients  is 
aided  by  chemical  reagents. 

fe^wage  water,  containing  a-i  it  does  a  variety  of 
mineral  and  organic  ingreditmtd  which  generally  produ<^fl 
«&  nlkaline  re^igence,  lends  itself  to  the  chemical 
pKiDoesses  of  which  it  becomei  an  element.  When  a 
^elatinoufi  or  flaky  precipitate  has  been  produced,  this 
pred^itate  faHa  ta  the  bottom  of  the  reservoir,  carrying 
with  it  all  the  solid  matters^  and  leaving  the  water  toler- 
ably clear. 

At  the  suggestion  of  M.  Chatelier,  Inspector- General 
of  Mines,  the  City  of  Paria  made  a  series  of  experiments 
with  sulphate  of  alumina,  which  waa  found  to  present 
various  advantages  over  the  lime  and  other  reagents  in 
use  in  France  and  England,  Reservoirs  of  punfication 
were  oalabliJhed  at  Chcby.  and  otherep  larger  and  better 
arranged,  were  in  action  on  the  land  a  powgcsKcd  by  the 
Oty  of  Paris  on  the  Plain  of  GenovillierH.  On  the  Uth  * 
of  October  the  ComTnissionens  witnessed  the  action  in 
one  of  these  resBTvoirs;  605,000  to  700,000  tons  of  sewage 
water  were  subjected  to  the  treatment  and  left  the  re- 
servoir clarified. 

It  would  be  a  mistake,  however,  to  imagme  that  thia 
wat^,  though  clarifled,  was  pore.  The  sulphate  of 
aJumina  being  decomposed  by  contact  with  the  alkaline 
ingredients  of  the  sewage,  the  alumina  sinka  to  the 
bottom  as  a  gelatinoaa  clotted  substance,  carrying  with 
It  the  solid  particles  by  a  simply  mechanical  action. 
Ihe  ingredients  held  in  solution,  amongst  which  is  com- 
prised organic  matter  in  a  atate  of  fermentation,  remain 
m  UM  cle*r  water,  a«  h  abundantly  pn^ved  by  aoalysia. 


The  following  table  gifes  tha  rstnlt  of  l., 
aminatious  carried  on  an  the  year«  IMT^S  :^ 


«««t«9  wai«r, 

Nitnitef       •,         ,.  0*031  ,, 

Combnatihle  and  vola- 
tile HuhatAncea     ».  0'02t  ,, 
Mineral  ingr^enti,*  2^038  , . 


1.  1 

0-0211 


..  o-ml 


Total  , . 


2  804 


prfSQQtl 


The  clarified  water  thus  contains  tim-thirds  Uj 
amount  of  nitmtefl  found  in  the  sewage  water,  anilt 
third  of  the  volatile  or  oomhuettble  mgredi^aiti,  *^ 
eonsiat,  to  a  great  extent^  of  organic  matter.  ,,_ 

It  must  be  added  that  on  the  diacharge  of  the  laM 
phate  of  alumina  a  certain  amoont  of  sulphuric  sdd  Ji  J 
usoally  left ;  thia  acid  acts  as  an  antiseptic,  and  | 
Te&ts  doc<>m position  taking  place  in  the  daiiSed  ^ 
to  tlie  extent  that  it  does  in  the  ae  wage  watar, 
it  is  not  fit  to  be  used  even  for  the  roughest  doiu 
purposes ;  it  is  not  drinkable,  aJid  i£a  dischargo  j 
the  ri^ver,  though  an  improvement  on  the 
of  things,  is  not  without  dijiadvaDtagee.  i_„. 
thia  |>roces8,  when  employed  on  a  large  scale,  t 
quantities  of  muddy  deposit  jtre  left  in  tha  i 
It  must  not  be  forgotten  that  the  annual  ' 
solid  sewage  is  about  260,000  oahio  ya^di.  Lsl  i 
quantity  be  imaged  drying  on  &  «tif&ee 
acres  in  extent,  and  manipulated  for  ttans^ 
knd  or  water.  These  solid  depo«t«  have,  moi 
no  great  agrienltnral  Talue.  Long  ezperien^  J 
shown  that  they  are  not  worth  mueS  more  than  A 
raonld^  and  only  fetch  about  5s,  to  9s.  a  ton  Jul 
market  To  produce  thi^  manure  in  the  m 
costs  from  5&.  to  Oa,  a  ton  In  reagents  alone, 
counting  the  expense  of  pumping  Sie  water,  ti«_ 
manipulation,  all  of  which  operationa  raise  th«  c 
a  veiy  coDSiderahle  eoctent. 

The  financial  question  would  of  itself  suffice  to  p 
the  application  of  this  system  to  the  whole  sewage  q 
eity.    The  purification  would  cost  le,  per  cubic  y^ 
reagents  alone^  which  would  amount  to  X40,000'f^ 
100  million  a  of  cubic  yards  poured  forth  by  the  i 
aewers*    To  this  meat  be  added  all  the  other  inci* 
eoata,  and  it  would  be  seen  that  such  an  expsme 
be  quite  out  of  proportion  to  the  remlti  obtmned. 

The  Commiaeion  is  therefore  of  opinion  tliat  t^i 
tion  of  the  question  must  be  iiought  not  ia  chsB '    ' 
flcatiou,  hot  in  the  combined  action  of  sun  aod  i  ^ 
on  the  sewage.     By  application  to  a  permeahto  l  „ 
sewage  becomes  not  only  inoffensive,  biit  pwdui 
and  fertiiiajng.    The  public  health  wiU  be  beaefltf 
tho  aame  timti  that  the  soH  is  enriched  by  a  ] 
hitherto  loat  fpr  agricultural  purposes. 

When  the  sewage  water  containing  ingredtents  j^ 
diasolved,  partly  hdd  in  luapension,  ia  applied  to  a j 
m cable  sou,  this  soil  commences  hy  acting  as  a  fli 
separating  ^e  partieles  held  in  suspension  by  a  i 
mechanical  process.    It  was  proved  by  the  Coma^ 
that  a  case  two  yards  in  height,  or  even  a  glass  \ 
half  a  yard  in  height  €!led  with  earth  and  sand  tioml 
Plain  of  Genneviiliers,  sufiered  to  clarify  for  mow 
together  the  most  polluted  sewer  water  poured  Ofcr  i 
surface.    To  prove  the  extreme  powers  of  filtnlioie  | 
seased  by  certain  clasaea  of  soil,  the  case  mar  be  r 
tioned  of  the  alluvial  district  of  Caux,  where  bvb  ia 
yards  of  slimy  deposit  on  a  bed  of  porous  cbilk  do«ll 
prevent  the  permeability  of  tbe  soil.    After  this  meet 
nical  fiuperfi<7ial  filtration,  the  water  iinlES  tlirOf^  ( 
upper  layer  of  earth  till  it  comes  in  oootact  w^  tlhsfi^ 
of  the    plants  which  absorb  the  iagredienti  it£Q  ) 
maining.    By  chemical  analysis,  the  quantity  of  it*l 
water   Qeceesary   for   supply bg   to  certain  cbmm  ' 
regetablai  the  elemeota  of  alimentation^  vucb  si  iitMi% 
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.otlk  phoiphono   noid,   is    fbund   t^   bo    ahout 
jmB  of  Mfrag«  water   p«T   acre ;     thna 
jepanre  cropii,  23,400  culjic  yurdH  would  be 
rHcre,  without  ocrnnting  losieR  ^ad  the  amomit 
/  pAmmtic  pkntt,  which  moaiiB  tbjit  23,400 
I  of  iropoje  water  have  been  pm-iflod,  and  the 
I  Dwf uUj  applied.    After  tho  experiments  abo  vq 
it  ma  found  thftt  the  sewage  water,  tifter 
'i  tiie  reaul  of  eartb^  contain^  no  traca 
I  QilxKtofli  whercaait  hod  c>otitained  rather 
I  ol  litnti*  to  the  oubio  j^rd  before  b«bg 
»tb»Mi]«BiHllb«eifaB  only  ftveiy  tnmll  pro- 
fit Dflnlsi  lift  in  the  fbrm  of  umeral  sinmoni«, 
I  to  the  fljnount  contained  hy  the  Heine  water 
polluted  with  the  Influx  of  the  aewers.    A 
ivnipoition  of  nitrate  mp^edientfi  wm 
m,  when  ihe  fforfaco  of  the  eotl  whh  fr«e 
Bj  the  ftcft  of  pen^oLaling  throu|y^h  a 
ki^r  is  auffici^ntlY  fienited  ;   the  bowh^ 
pZiod  to  the  sxirfac^p  of  the  mil  iii  the 
Dit  contained  «caroely  O'l  cabic  inch  of 
pint ;  tm  emorging  &om  a  Layer  of  graTellj 
u  yordm  deep,  it  contamed  nearly  0-5  oubtc 
Thuj  the  aewape  water  afifated^  and 
instead    of    being    merely    olarMed, 
tgh  tli9  natural  ohMinela  or  drains  into 
t  momng  uny  poUiition. 
i  baa  examined  with  altentioti  the  re- 
made  by  the  Municipality  of 
*  GennevilliftrH,  whpre  the  rounioipal 
imd  extended,  in  ixS(i9^  the  experi- 
I  at  Clieby  by  IL  Mill^,  in  1867-8. 
11  raised  at  Glichj  by  centriiti^  pnmpaj 
J  to  the  absence  of  valvea,  have  uio  advau' 
owing  the  &ee  passage  of  any  solid  mattar 
p  Ihi  cntreai  of  the  sewer.     Steam-engines  of 
F  up  to  1873,  and  now  of  150 -horse  power, 
npt  in  action,  and  drive  the  water  to  a 
\  n  jarda  into  metal  eonduita.  about  from 
^ia  dUmlac.  which  reach  the  Plain  of 
lasiiTlg  under  the  foot  pavement  of  the 
by*     On  tie  ftidf  of  the  depaTtmental  sewer 
I  ol  brickwork,  about  A  ft  high  by  about  3  ft. 
~^j||  rlid,  bai  been  established  between  the 
elle  and  the  bridge  of  St.  Ouen.    The 
md  allows  all  the  sewnge  which  leavea 
thiA  nidt  to  be  brmight  m  this  chauu^l  to  s 
'  3,3oy  yards  by  the  action  of  gravity  alane. 
•enpnua  at  Clichy  can  pnznp  on  an  average 
lofwntffl'  a  day,  and  the  amount  from  St. 
of  an  equal  volume.     The  waters  from 
I  unite  now  in  a  long  channel  of  brick- 
ards  in  widlh  sad  1,500  yards  long,  efftab- 
rkee  of  Asnidres  and  Qennerilltera ;  a  sunk 
Twide  and  1,960  yards  long,  a  brickwork 
1 7ft.  wide  and  2,2^  yards  long,  and  10  to  14 
M«  in  the  grnimd,  complete  the  net*  work  of 
Thia  net- work  compassea  anarailnble  sur- 
Of  theae  353  acroa,  273  acrea  had  re» 
«fe  on  the  1  at  of  October  last.     The 
I  over  the  iurfaee  of  the  soil  by  means 
lif  ridgM,    Theao  furrows  are  cat  in 
igh^  in  thoee  plots  of  land  devoted  to 

J  by  tlie  apade.    The  plants  grow  on  the 

rvDOti  creq>  down  towards  the  moistiiro  and 

\jn.  Ilka  farrows,  the  grc^n  loiites  nre  never 

I  aowagift  water.    The  {|uajitity  of  sewage 

I860    amounts    to    mora    Hum 

The  maoTiTit  applied  every  year  per  acre 

i  mocm  lo  40.000  tims^ 

fur  punUcJiIion  had  been  eatabliabed 

•  pioe*  of  groiind  belonging  to  the  City  of 

'  ImHng  cUriied,  in  IhiGO,  320,000  tona,  and 

^  ton*  of  aowrt^^,  tlie  reservoirs   ceas«d 

'  the  pwt  "dt-velopment  ^iven  to  the 

harn  esamined  ih:)m  a  sAnitarj 


I  and  economical  point  of  visw  the  lesnltQ  of  the  opera- 
'  tiona  on  the  Plain  of  Genn^vijliera.    Thoy  must  first 
I  observe  bow  very  favourable  the  aoil  of  th/^t  region  ia 
I  for  any  undertakinjjr  of  the  kind,  consistinK  as  it  does 
of  a  vaat  bed  of  alluvial  depo«t  7  to  10  yards  in  depth, 
I  eompoied  of  flinty  sand  and  covered  with  a  thin  layer  of 
v«?getab)e  mooldT  Thus  the  Plain  of  QenneviUiecs  forma 
I  an  immense  natural  filter^  eminently  suitable  for  the  ab- 
I  sorption  and  purification  of  sewage  water,    The  Com* 
miasiunera  i^aused,  some  water  to  be  drciwn  from  a  pond 
formed  in  tho  midat  of  the  irrigated  land,     This  water 
waa  perfectly  lilnpi(^^  without  any  perceptible    taste, 
and  resemhled  the  water  found  in  the  springs  through- 
out  the   region  between    Rueil,  Courbevoie,    and   th^ 
Seine,     When   analysed  this    water   was  proved  to  be 
free   from  any   fermentable  matter,  and   to   be  purer 
than  the  water  of  the  Seine  above  the  sewer^s  mouth. 
The  Oommifistoners  regard  this  ad  concAnaive  evidenoe 
of  the   purifying   properties   poesessed   by  the  eoil  of 
GenneviUiera. 

The  CommiHaionera  do  not  believe  that  the  powers  of 
absorption  in  the  aoil  will  become  exhausted.  The 
examplfi^  of  the  region  of  Canx,  cited  above^ 
shows  that  the  gronnd  may  lemain  permeable 
even  after  a  layer  of  slime  several  yards  in 
thiekuf^as  hau  li«en  formed,  and  at  Geimevilltera 
the  deposit  formed  on  the  sur&co  by  the  iewage  does 
'  not  amotint  to  a  thousandth  part  of  a  yard  in  thick- 
ness; tlio  depositH  are  moreover  not  of  a  slimy  cha- 
raet^,  but  silicious  and  crumbling,  so  that  they 
mingle  every  jear  with  the  soil^  and  have  no  further 
effect  than  to  increase  the  layer  of  light  arable  moulds 
This  process  of  the  filtration  of  ^e  water  and  incorpo- 
ration of  the  solid  piirticles  with  the  soil  enaures  the 
healthiiiess  of  thie  system^  as  regards  the  neighbotiring 
i  villagoa.  No  water  remaina  standing,  and  the  action  of 
I  fermentation  and  oxidisation  takes  place  in  the  bosom 
I  of  the  earthy  instead  of  in  the  waters  of  the  Seine, 
I  Around  the  irrigated  ground  a  villngo  has  sprung  up,  and 
the  fii<;t  that  no  inconvenicnee  has  been  felt  by  the 
inhabitants  even  in  the  midst  of  the  channels  of  sewage 
water,  is  a  sufl&ci^it  proof  of  tho  harmlessness  of  t£© 
system.  As  regards  the  agricultoral  and  economical 
reeolte,  the  Commissioners  are  able  to  attoat  the  flouriah- 
tng  condition  of  the  irrigated  fields.  In  various  allot- 
meuts,  about  12  to  14  acres  in  extent,  let  out  to  market 
gardenCTa,  the  greatest  variety  of  products  may  be  seen* 
from  vegetables  of  all  kinds  to  flowers  and  miits.  In 
the  ^fields  vegetahlea  predominate ;  the  cabbages  and 
artichokes  particularly  attracted  the  attention  of  the 
Oommiesioners.  Part  of  the  ground  is  devoted  to  the 
oultnre  of  plants  for  perfumery  and  other  mannfa^tni^ 
ing  pnrposee,  especially  peppermint,  which  is  distilled  in 
tho  nt>ighbouring  works  of  the  perfumer^  M.  Chardin- 
lladancourt-  Pields  of  grass,  rye,  and  beet  root  may 
also  be  seBn  in  perfection.  In  the  month  of  Ootobep  tho 
lucerne  was  atill  vigorous,  though  it  wa«  the  fourth  or 
fifth  crop ;  the  fields  of  beet  root  yield  about  8S,000  Iba. 
of  produce  per  acre. 

According  to  the  reports  of  the  municipal  engiue^^rB 
the  vendible  value  of  tho  irrigated  land  hag  risen  con- 
aidOErahly,  namely  from  £1  10s.  or  £2  per  acre,  to  £3  os», 
or  £4  1^.,  and  even  £6  ISs.  per  acre.  The  Oity  of 
Paris  lets  its  land  at  about  a  half-penny  the  square  yard, 
which  is  equal  to  about  £8  per  acre.  The  extend  of 
irrigated  land  has  been  increaaed  from  323  acres  In 
1872,  to  355  acres  by  tbe  i^e  actfon  of  private 
individuala,  who  have  availed  themselves  of  the  benefits 
of  ttieeewage  irrigation,  and  there  ia  every  probability 
that  the  eslerprisa  will  contioue  to  spread  in  tho  same 
proportion. 

A  corefW  examination  of  the  system  carried  out  on 
the  Plain  of  f4ennevilli^?rs  has  convinced  the  Commis- 
sioners that  th(>  only  r^^medy  for  the  pollution  of  t3ie 
Seine  ia  tbe  direct  application  of  tbe  towage  water  to 
agricultnrid  purposes,  imd  that  a  permeablo  soil  I3w 
that  of  lienneviJUera  is  favourabk  to  the  utilisatioit  of 


th«  lewtf e  for  tho  caUivfttioii  of  matketr garden  priK 

duce,  plimtfl  for  miinufactimuif  piirposea,  and  grain, 
without  cinuflmg  nnj  danger  to  tbe  liealtli  of  tbe  mbuljit' 
luti  of  the  imgftted  ref^ons* 

The  CommiflflionerB  have  thorefofe  6tid«voni»d  to 
,  aacertaitL  how  thesj-el^m  a|  work  on  tho  Plain  of  Gcnne- 
LvUHers  might  be  applied  to  nB  the  sewag©  of  Paria,  and 
I  Uiey  are  enabled  to  state  tho  following  facta : — 

A  Tota  of  £40.000  granted  in  1872  baa  enAblcd  the 
freuent  syalem  to  be  eftabUiihed,  which  compriiea  i 
The  connection  between  La  Chapel lo  and  St, 
Oil  on     (departmental   sewer)  tMgtween  the 
aichy  aewet  and  the  pamprnff  worts        . .  £18^120 
The  first  part  of  the  pumping  apparattis, 

compTiBing  the  purchase  of  land,  &c.        * .     15,240 
MHal  pip©  for  eroding  the   Seine  at    the 

bridges  of  Clichy  and  8t  Ouen  *  *  * .  6^660 
13 J*  a  second  -vote  of  the  same  amount  made  in  1S74 
a  network  of  conduita  will  be  permttnently  eitablisfeed 
on  the  Plain  of  Genu evilHeTt,  enabling  the  sewage  to 
he  carried  to  any  part  of  the  plain  between  the  Seine 
and  Fosse  do  I'Anmone.  These  works  are  estiTuated  at 
£30,000;  the  irrigated  surface  is  about  i.470  acres, 
which  require  a  Toltime  of  aboat  20.000  tona  of  sewage 
per  acre,  which  amonntB  to  GO  million  tons  a-year,  or 
about  htdf  the  total  volume  carried  hy  the  sewers.  The 
total  expense  of  all  the  works  when  completed  will 
amount  to  £l04,a00,  which  wDl  enable  about  from 
one-hn!f  to  tJxri?B<fiilhfl  of  tte  whole  Tolnme  of  sewage  to 
be  applied  to  the  eoil. 

There  remaiufi  now  one^balf  of  the  total  iowag-e  of 
Pane  to  be  disposed  of.  The  municipal  engineers  called 
attention  to  the  fact  that  to  the  weat  of  the  present  muni- 
cipal lande  at  Genuevilliere  there  was  an  available  tract 
of  land  from  2,470  to  2,964  aerea  in  extent,  eminently 
tuited  for  the  purpotwa  iu  every  respect ;  that  an  expense 
of  from  £9 LOGO  to  £200.000  would  complete  the  works 
mecessary  for  the  entire  purification  of  tJie  Heme,  The 
CommisaionerB  are  coavinoed  of  the  practicability  of  this 
^rther  development  of  the  syatem,  which  will,  however, 
reqnke  some  little  time  to  carry  out.  A  tract  of  land 
from  2,470  to  2,964  acies  in  extent,  near  the  Forest  of 
8fc-  Qerasain»  between  Maison  Lafltte  and  ^t.  Germain, 
htM  alto  been  pointed  out  to  the  Commissionorg.  This 
land  it  of  little  value,  and  would,  owin^  to  the  position 
and  nature  of  the  soil,  be  sultahle  for  the  utilisation  of 
the  Temaining  half  of  the  sewage  water  of  Paris.  The 
i'bmmiaaiouBrs  desire  to  oall  the  attention  of  the  muni- 
cipal engin^re  to  this  locality  also. 

It  only  r«fniains  now  to  the  Comroisaiouers  to  consider 
the  disposal  of  the  night*soil,  of  the  the  refuse  water  of 
manufactorice,  ice,  and  of  those  eewera  along  the  river- 
bank  which  have  not  yet  b^n  united  with  the  midn 
serwcrs. 

The  common  sewer  of  Bondy,  which  enters  the  depart- 
mental sewer  of  f>t»  Denis,  ia  undoubtedly  one  of  the 
principal  causea  of  the  infection  of  tie  Reino  at 
that  point.  Everyone  knows  of  the  existence  at  Paris, 
at  the  Route  d'Allemagne^  of  a  depot  for  the  night* 
I  wil,  which  is  not  taken  by  the  scftTcn^ors  to  their  own 
private  depots.  From  this  depot  all  the  matter  is 
driven  mechanically  to  the  municipal  common  sewer 
m  the  Foreat  of  Bondy,  where  it  has  hitherto  been 
chemicttlly  treated  by  a  sqcceBsion  of  companies,  the 
Ijiat  of  which,  after  having  sunk  some  £200,000  in  the 
nndeTtakin^,  has  ceased  working*  leaving  all  the 
matter  to  he  carried  down  into  the  8ejne»  whicli  causes 
the  filthy  state  of  the  river  at  St,  Denis.  It  b*a  been 
the  object  of  the  Cominisaioners  to  discover  somo  means 
of  obviating  this  evil,  and  they  recommend  in  this  case, 
us  in  those  which  have  gone  before,  the  appliciition  of 
tho  deposits  direct  to  agricultural  purposes. 

For  several  years  some  Hfprieultnrista  have  been  in  the 
habit  of  applying  a  quantity  of  the  deposite  at  Bondy  to 
l^eir  land,  and  have  obtain i5<l  good  results.  At  Choisy- 
k-Hoi   the    company  of  Leaage  added  to  their  works 


abomt  337  fter«i  of  iMAd,  To  Oih  land  thfly  raplied  Sbi 
deposits  in  their  natural  ttate,  at  well  aa  the  noon  «ii« 
from  the  worki.  The  Application  of  tha  icfw  mt^ 
might  be  ejected  atill  more  simply  and  ioonomialf  || 
a  means  of  the  arrangement  made  bf  Qm  City  of  M|{ 
for  collecting  the  waters  of  the  d^partoiMibl  mmti 
Thia  sewer  passes  very  near  to  the  Dommoa  wm 
Bondy,  Tt  would  not  b<?  diffienll  to  convey  ti» 
water  through  the  departmental  sewot  to  \h  ? 
Gennevilliers,  where  it  might  also  be  applii 

Lastly,  as  regards  the  secondary  sewem,  ■ 
»ot  been  connected  with  the  main  sewer,  and  tU 
water  from  the  manufactories,  the  aune  prindpis 
be  applicabile.    In  the  first  caie,  tba  evil  mar^i  W t 
BS^  extention  to  the  suhorba  of  the  iyit^m  of  rntiai 
connected  with  the  land  devoted  to  itrigation: 
the  case  of  those  mauufactoriei  wliidh,  from  theor 
tion,  are  prevented  sending  the  waate  water  into  i 
sewer»  it  would  be  desirahle  that  aTrangfrnaDti  ilkr 
made  for  ntiliaing  the  refuse  on  land  altadui 
premises,  as  ja  a&eody  done  in  many  oui 
which  may  be  mentioned  the  names  of  M. 
Daillyt  proprietor  of  a  large  ditttllery  at  " 
G^i^rdin,  and  others. 

Finally,  the  CommiaaionerB  smn  np  their 
saying  that  the  solution  of  the  question  of  th^  , 
tion  of  the  nveia  mnst  be  sought  in  the  combioedi 
of  the  sun  and  vegetation,  by  which  those  «ll 
which  in  their  natural  state  are  detiimental  to  Ito 
health  are  converted  into  a  mine  of  wealth  and  ' 
Public  health  and  agriculture  are   alike  ' 
compliance  with  the  great  natural  law  of  rei 


COEEESFOHBEHCE. 


FUSEL  OIL. 


Sir, — As  some  reference  to  thia  oil  was 
discussion  on  M.t.  W.  Scott's  paper  on  adojl 
following  information  may  be  of  aervice* 

Fusel   oil    is    a    bye-product    aepanted 
spirit,  and  is   formed  during  the  proe««  of 
tation  of  all  kinds  of  grain  and  cer^ak,  or  * 
Btancea   which  at  present  ar^t  not  fully  ni)( 
principal  ^constituent  h  amy  lie  alcohol,    Thni^ 
fusel  oil  difiers  somewhat  in  smoll  and  taste 
the  kind  of  grain  or  cereal  it  is  produced  frsoi, 
identical  so  ftir  aa  being  principally  compo&al  al 
alchohol.     Other  ingredients  present  give  it  cba 
tics  sufficiently  distinctive,  so  aa  to  render  tht 
from  particular  aorta  of  cereals  or  grain  r**** 
thus  the    fus^  oil   aopaEatad   from   S[iirH 
grain,  when  diluted  wlQi  pure  e|arit,is  atmikrl^ 
and  no  douht  oil  whisky  owea  ita  characterislitt   , 
to  its  presence  in  a  more  or  leaa  degroe.    Oil  BUI 
hand,  fusel  oil  from  pottttoes  i&  distinguiih«d  by«^ 
most  disagreeable  and  pei«stent>  but  ia  otlwr  Ifl 
ia  identical  with  the  oil  from  grain.    Indeua,th|l 
rienced  dealer  in  plain  or  neutral  spirit  mti  U 
detect  from  what  aourtse  the  spirit  Is  ohlajaed. 
traces  of  fusel  oil  remaining  in  it. 

When  the  fusel  oil  and  ntber  extraneotti 
removed  from  flpirituoiiii  or  fenc^tad  UqtMtfi 
thus  aeparated  is  in  all  casts  identteal,  with  U 
tion,  that  a  variable  amount  of  water  may  hi 
Thus  the  alcohol  frOm  lime,  mm,  malt,  pwt*tB 
grasaea,  and  various  other  aonroes,  it  the  mmr  jo 
prodded   all    other    solid    and   Kqmd  m^mm 
removed.  ^*  •  fc-J 

In  the  conreo  of  the  discus*! an  it  ^^  «*t4M  «fj 
Branaton— ^^Tho  gr^at  adult*?rant  ^*€ 

was  Goct^tht*  iiitlt(m  in  beer,  and  fus*-  .^ 

fusel  oil  wai  not  plat  in  artiflciaily  by  tin  a«aiii%* 
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i  m  tiuj  couD tij  IB  tho  form  of  &  spirit  from  Ham* 
hd  the  Aoiih  gf  £tiropC|  and  wu  nmdc  from  the 

Bmnitoii  ponesaed  n  ptactic&t  knowledge  of 

mm  importitioii  of  what  is  known  aa  OemiFiti 

l(«bifh  31  mide  fOindpaUy  tram  the  potnto),  ho 

1  not  spruit  of  ttui  tpuit  mmg  largely  contaminaM 

hI  aO.     A  hiJ^e  pTJiCtieal  e^perioDC^  oonTiDCjea 

ft  11  nf^aity  (liter  spirit  Hiiboiitted  to  tbd  English 

I  wMcti  more  noMrliy  appro^Lchce  pure  alcohol  Iban 

kjuoeli  mftJ^gntfd  poUtlo  spirit,    Tha  qoility  and 

P fftllu  vpint  ia  proved  from  the  circDmeCanc^  that 

^  the  flpihudfialGr  AS,  much  aa  Brltiah  spirit.     Ita 

nee  do  the  spirit  market  is  so  fur  racognlBcd  that 

I  tit  the  German  spirit  in  a  great  m«BatiK  ruleii 

a<if  Britiah  plain  spirit. 

.  itates  in  his  reply,  **Thiit  tbere  were  vary 
'^m  of  what  were  called  •  ffiint  ftpirit*,'  or 
-weak  aiB  regardn  akohol,  atrong:  aa  regards 
■hieb  could  be  bought  vkt  a  cheap  rate,  arjd 
f formed  a  oonBtdemblo  part  of  the  stock- in- trade 
t^eripaCetie  individtmlB  who  go  abcat  m&king  ap 
I^B  wioM  and  spirit*  to  the  required  flj*your,'' 

loy  of  tlii«  statement  is  doubtful,  aim  ply 

umAtanc^  that  th43  duty  of  ten  ahillings  ^gt 

loatmrit  ia  to  mnch  greater  thjkn  the  in- 

Vof  tils  ipirit,  that  it  would  he  com^rci&lly 

'  for  tbd  distiller  to  pay  duty  npoa  his  low 

Fftimta,  m^ire  especiaUy  when  he  can  at  a  very 

^'  It-diiattl  these  feinto,  separating  the  impcin- 

Qg  ia  aloohoUc    liquid    perfectly    pure    and 

lis  itfl  chanKier.     Thai  a  heavy  duty  fri^qiiently 

t»|SttsnuitM»  of  quality,  we  have  iLlu^tnited  in  the 

tm*    I  relW  to  the  lime  when  the  retail  price 

mu  frotn  Bm,  to  t)$.  per  pound.     At  that  time  it 

I  p™etic«  t^  deatf oy  all  t^a  that  was  dsraagod  or  of 

qtutlity,  t^i  of  n  low  oJiiaa  not  bfeing  worth 

•fing  tbc  duty  upon.     The  sameHsk  would 

i  d*icription  of  aptrit  deacnbtjd  by  Mr.  *Soott. 

!*  fusel  oil  an  iidulterant  r     To  this 

r^  ii^yond  a  tpice  in  plain  or  nf^utml 

fST        ,         y  which  deteriorates  the  com  me r- 

I  of  thia  spintt  therefore  ft  is  not  consistf^nt  to 

^th»t  it  would  b«  added  by  the  trader.     If  plain 

il  ifpMt  ahould  he  found  contaminated  with  it 

i^eitflnt,  it  would  he  through  the  Degligence  of 

*~^1Q  uot  having  sepamted  it  during  the  process 

It  may  be  snggaat«d^  if  the  di&tiUer 

Ity,  it  would  obvititfi  an  icadvertouce  of 

%at  ailggestion  would  be  quite  practical  in 

liitillen  of  plain  or  silent  spirit^  hut  the 

Uet  would  havj   to  be   exempt   from   this 

Dioquenoe  of  the  fnael  oil  farmed  during  the 

.  of  the  barley  or  j^in  being  the  basis  of 

rflirour.    To  produce  whisky  free  fix*ni  fosel  oil 

iiiioplY  mimuJacturicg  plam  or  silent  spirit.     I 

<ioubt    the    above    stot&ment  wiU    be    most 

ily  contradicted  by  admirers  of  the  ^*  delicious 

ow  tpinl;'*  nerertheless,  it  Is  moat  certainly 

1 11  pf  mt<aI  by  thii  drenjsfrtance. 

I  iepftfUitm  of  fusel  oil  hy  distillena  of  plain  or 

<  ipini,  i*lien  only  the  old-mahioned  pot-still  was 

i,*f  much  trouble  and  (expense,  and 

My  A^  by  repBtitf^vl  redistillation.     Kot 

s  i-'^i  ^f  improved^  diBtillitig  apparatus 

I  uti  mofet  ftCientiiie  principles  could  this  diiE- 

■  Cfira^nne  with  oomparatiVe  eaae  aad  ^ertaiuty. 

_  now  knvwn  as  Oeib|*i|  is  so  complete  in  ita 

f  lliit  it  pradmoei  a  ipint  direct  ft^tn  the  waab^ 

^"Sily  pw,  in  cu^  operation.    It  was  thought, 

I  wl  was  irat  introd  acted,  that  it  would  be 

ifu]  IE  the  production  of  whisky,  but  or- 

Ipf^red  that  only  ine  old-faahioned  pot*attll 

Tprodu^g  ft  spir.t  possessing  the  charac- 

'^  "*^  tdffiired  by  tjiti  €on9 timer. 

offlccn  01  brgc  esLpericnee  can  testify 
pirit   dii tilled ea  quantities 


of  fuael  oil  are  either  destroyed  or  disposed  of  aa  a  bye 
product*  but  at  whisky  distilleries  this  bye  product  does 
not  appear  m  quanties  of  any  importance.  Thus,  it  may 
be  feen,  it  woiild  be  most  difficult  to  treat  fusel  oU  as 
an  adulterant. 

I  moat  cordifilty  endorse  the  remark  of  the  chair] 
that  we  are  li\ying  the  blame  upon  adulteration  for  1 
injurious  reaulta  produced  by  excessive  indulgence  ; 
intoxiciiting  beverages,  when  the  true  source  of  the  eviJll 
erieta  in  the  tdcohol- 

Take  the  case  of  gin*  Dr.  Eicbardnou.  in  the  **  Cantor 
LecturiS  '*  on  Alcohol,  condemned  the  us«  of  thit  spirit^ 
because  of  the  diuretic^  properties  of  the  oil  of  jiuup<^» 
which  cDnjilitutcs  its  principal  flavouiing.  Br.  Thudi* 
chum  states,  ''  The  madnesa  of  drink  wua  undoubtedly 
caus&d  by  these,  to  whicb  class  belonged  salt,  pepper^ 
mustard,  the  oila  of  cinnamon,  Juniper,  c«ssi%  and 
turpentine,'* 

Tb^is  we  have  Dr.  Bichardson  donounctog  gin  on. 
accouJit  of  ils  diuretic  pruperiettea^  and  Dr.  Thudichum  ] 
because  the  oil  of  juniper  produc^a  madneia.  Let  uA 
hope  madness  is  avoided  when  aalt,  pepper,  and  mustard 
are  introduced  into  the  system  unaaaociated  with  alcohol, 
otherwise  u  careful  revision  of  the  members  of  the  cruet- 
stand  is  t*minenlly  urgent. 

That  the  excessive  use  of  any  one  of  these  ingrcdiontft 
in  an  qndi  luted  form  may  prodnce  the  bauefm  efieoti'| 
before  mentioned  is  well  known.  Shipwrecked  aailorv 
who  persist  in  drinking  aea^ water  become  mad,  but 
would  it,  on  that  nooount,  be  consiatent  to  prohibit  thie 
use  of  salt  f 

Let  us  see  what  quiintity  of  gin  it  would  be  requisite 
to  1  in  hi  be  to  introduce  into  the  system  a  minimum 
mediciniil  doae  of  oil  of  juniper. 

Tho  tbllowiug  is  an  ejctTftefc  from  Dr.  Roylo  and  Dr, 
Headland'a    **  Materia  Medioa,"  page  662: — 

"Olfum  Juniperi  B,,  f^il  of  juniper  (distilled  in  I^g* 
land  from  the  unripe  fruit). 

**  Action — UseSi  t^umulanti  diuretic.  Considered  very 
certain  in  its  effect  in  doses  of  m.iv — m.vj.** 

The  same  work  atatee  that  the  juniper  berry  contalni 
1  per  cent,  of  the  above  oil. 

Thus  one  hundred  pounds  of  jumper  berries  contaia 
one  pound  of  volatile  oil. 

One  hundred  pounda  weight  of  juniper  berries,  wheci  j 
dintilled  with  spirit,  wiU  impart  the  flMVOUr  of  gin  to»| 
a,y02  gallons  of  gin  at  36  per  ci^ut.  under  proof  (that 
being  3ie  average  strength  of  giu  na  consumed). 

Censequentiy,  3,2Q2  gallons  of  gin  will  contf^n  ott@ 
pound  weight  of  volatile  oil  of  juniper. 

One  pound  weight  of  volatile  oil  of  juniper  is  equal  1 
seventeen  ounces,  or  8,160  minims. 

The  emalleiit  medicinal  doae  to  act  aa  a  diuretic  being 
four  minima,  one  pound  will  be  equal  to  2,040  doses. 

As  'd,2&Z  gallons  of  gin  conladn  one  pound  of  volatile 
oil  of  juniper,  and  one  pound  of  juniper  oil  being  equnl 
to  2,040  doses,  therefore  6,25^  gallons  contains  2,040 
doses  of  juniper  oil. 

Thus  it  will  be  seen  it  is  requisite  to  taks  not  less  than 
one  gallon  and  a  half  of  giu  to  convey  a  medicinal  dose 
of  four  minima  of  the  essential  oil  of  juniper  into  tho 
system. 

The  above  figui^a,  with  regard  to  the  quantity  of 
juniper  berries  used  in  making  gin,  are  based  upon  fact»|, 
and  any  considerable  excess  upon  those  proportions 
would  rend^  gin  unpalatable  to  the  consumer. 

A  careful  anslysis  of  the  junnijnt  of  the  viiriouB  essen- 
tifll  oils»  ethers,  &c^,  which  produce  the  flaroufs  of  wines^ 
brandy,  rum,  wliisky,  ^c,  I  feel  Certatu  would  pioiTftl 
them  so  inHnitcsimal  compared  to  the  amount  of  alcohol 
pr^gent,  that  I  am  couQdsnl  the  banefol  results  ariiiBg 
Irom  the  persistent  and  exoeasive  use  of  alooholic  liquids 
may  be  traced  by  the  unprejudiced  investigator  to  the 
alcohol,  and  not  \q  the  flavouring  matter. 

If,  in  pine?  of  medical  men  proclaiming  that  Ibfa 
disf^nse^  or  that  evil,  arises  from  the  uae  of  certain  ^avonra 
used^  cgrtoa^b|yeragci%  they  were  to  urge  that  Ui^ 
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true  sotuee  of  ttiQ  evil  oonButs  in  Ihii  alcohol^  the^ 
woiHd  be  dxarciaing  a  moit  pateait  in^aanoe  on  iht)  public 
mind  oa  &  deterrent  from  tne  exoeiaiva  m&  of  itimtiWtd^ 
— I  am,  &G.J  A,  Z. 


OEITBBAL    FOTES. 


PhiladolpMa  £3diibttion.--Thd  QppIioatioQB  for  ipacs 
ta  die  Britkh  Boctioui  uf  tbia  ej^hibition  are  num«ron»f  and 
of  a  iiatiefd,c:tory  Gbaraotar.  Id  caoaequaBOB^  bavever,  of 
AmngBmesitJi  reoenHj  oommtmicated  by  th«  Americazi 
KUtbonties,  wberebf  tliQ  tfine  tor  foreign  commiifiioQ*  to 

'  » dHflnite  application  f<n-  Amount  of  Bjm.<x  required  is  cx- 
ad,  it  will  be  poMibk  for  tb*  Britub  Eiecntive  to  receive 
»pplj<jatJon«  f i-oin  [a tending  lo^bilorB,  addro«i«d  to  6,  Craig's 
Djurt,  Charing-cTOSfl^  Lindon,  up  to  the  lr5th  o!  ICaj  in- 

Ci  tiien  SolditTi  and  Cbemit try . —The  foUo wing  extracts 
«re  tiJcen  from  a  rerioir  (if  Eilii's  lif«  of  Cunnt  Rumford, 
publiab$d  In  aY'Jfurf?:— "He  telk  lu  thai  the  fandaoieiital 

Srindptea  cpon  vbjcb  bo  prooseded  w«ra  to  uz^lt«  tb^ 
iterdit  of  the  Kjldier  witb  the  interettB  of  eivil  «oei«tyt  ftnd 
to  render  tbo  militory  fuitje,  ctpd  in  timei  of  peace^  «nb- 
lement  to  the  public  good  ;"  and  furtber  **  that  to  estabLiab 
•  ntpeotable  atandin^  militLiry  forco  which  eht^uld  do  the 
Ifftat  pooiible  harm  tu  the  p<>pu]atioii,  moralS}  tuanufaclnreBf 
and  i^ooltnrQ  of  tho  odunlry,  it  «m  QccciaHrr  to  mike 
ioldieri  citiz^ni^  and  citizen  a  aoidierp,"  *'  I  have  long  main- 
tained that  evety  father  who  ii  ablu  and  williug^  to  qualify 
hia  noa  to  attain  a  high  degreo  of  Buoceev  either  as  a  man  of 
tusiaesR^  a  soldier,  a  aailor,  a  lawyer^  a  atateamaii,  or  m  nny 
other  roAponiiblo  departmeGt  of  life,  ehciuld  pnmariiy  place 
klni  in  a  laboratory,  whore  he  will  nf;t  toctr^'ly  learn  the 
iii6m&nln  of  »mfmti»t  but  ba  wt^li  trained  in  carry ia^  out 
original  physical  refearcb^  Nuch  train  tog  hcmi^  the  beat  of  all 
known  meauai  of  affording  thnt  ^yelomntic  diacipline  of  tho 
intellectual  and  moral  powcra  itptin  whkh  all  pruutical 
«*"«— ^  in  liffl  dependi." 


Max  13.— "Tho  BuMtan  Adraiuse  tnCflfitn]  Afl&li 

its  CommeTciol  and  Bodil  aflp««?t4  ttnrudi  India 
tho  Ea^t,"  by  the  Ba  v.  Jambs  Los  a.    Ou  tlui« 
the  Right  lion.  Lord  NAFimiL  and  Emticx,  K' 
pireside. 

[K.B. — The  date  of  tMa  meeting  has  been 
£rom  Friday,  May  14,  to  Xbund^,  May  I  a,] 

CttEmoiL  Ssoriuii. 
Friday  Evenings,  at  8  o*clook,— Tbe  id 
arrangements  liave  been  mada  :^ 

Mat  7.  —  "  Alum.  Sbak  m  act  Etsonomicil  ] 
Purifying  Town  Sewftgo/'  by  SmxiT  Bick*  1 
this  evening  W,  J.  Husiiii.t.  Ewj.,  Tb-D,,  FJ 
pujside. 

Max   21.— **  Explosive    Componndi/*     By 
HonBL,  Eaq.f  the  founder  of  the  Nitro-glyr^iiiii  I 
On  tbia  oxeiung  F.  A.  A»iil,  Esq*,  W.lhH.,  wi31 1 


NOTICES, 


FEOoxmoroa  of  tme  sochty. 

OEI>mART  MEETrKGS. 

Wednesday  Evenings  ^  at  8  o^clock*  The  follow- 
ing arrangements  have  been  made : — 

Max  6. — *'Hoive^boes  and  Horse-shoeing."  By 
Osoi&Ol  FiJEMmo.  Esq.,  Vetarinaiy  Snrg^on^  Eoyol 
Engineers.  On  tbia  evening' Blajof^GeneralF*  EAnnLxv- 
WiLMOT»  E.A.»  F,R.t5.,  Chaimsan  of  the  Oouneil,  wiU 
pwflide^ 

May  12,^"  Rixer  Pollutioc,  and  the  Imptnfitiei  of  the 
Water  Supplied  to  our  Towna/ '  By  Jaiie^  Mono,  Esq,, 
Buf^eotn  to  tbefioyal  Weatminster  Opbtbalmic  HoipiUl, 
Freddunt  of  the  Medical  Microsoopieal  Society ,  Fellow 
of  the  HoyaJ  Microacopicai  Society,  &c. 

Max  19.— "The  Agricultural  Statiatici  of  India/* 
By  CLEifiyrra  E.  MLuuchaMi  Esq*,  C.B.  On  tbia  evening 
AitftmEw  Cassels,  Esq.,  Member  of  the  Indian  Council, 
will  preside. 

Max  2B.-^No  Mfietiitff. 

JtWB  2.^"  Toughened  aiaas."  By  Prninx  F,  Ki;k8BY, 
Esq.,aR 

IkDIAW  SSOTIOH. 

Friday  evenings  at  dglit  o'dook.  The  following 
«n«ngements  have  been  made  i— 

Ap«il  30,—'*  The  Growth  of  the  Factory  Sptem  in 
India,  with  t^tpecial  refeTenco  to  the  Production  of 
Textile  FabricSj  and  the  Relative  Advantages  of  the 
British  and  Indian  MEttiafifccturer,*'  by  El  u  A  Helm, 
*"  ,  of  Maachaiter.  On  this  evening  AsvfBMw  CAfisSLs, 
M^Mmi^mm  jjf  the  India  Qotmcil,  will  pfedde* 


lL£ETllfeS    FOE    THE     EWSTHSe 

Win*,,.  FATtaerfi'  Club,  SHlis^nfT-flqujue,  E,C«,t^p.in*  ! 

Onrb^t,  **  Th^  Vm  and  Atnua  of  PailApii  is  I 

fitock."  1 

Eoyal  loBtituticii,  AlhpmafifHitwei,  W.,  3  ^^  I 

Moathlf  H«kiag. 
Bodety  of  Ba^ecti,  S,  W*atn»in*t«r-flh«Bil 

Mr.  £tn»t  Satin.  *'Tb^  U»e  af  Tmint  ■«  la 

Miterial" 
Hoyal  Umted  fiervlce  lairtitutiiiB,  Wbt«lial]\ 

Li«ut.-€Ql.  Home*  C  B,,  **Th«  Ofi«a»tii 

Oomniunlcationfl  rttun  Aimj^  xwAxvlinfc  l£«£li 
Eotumolofieal,  IS*  B«irord-rxjw,  W  r  .  T  p  m. 
Britiab  ih^hti«Qt*,  fl,  t;cj.udtiii-*tfwt   W    m. 
Meiiicut,  n,  CbandLw-ativei,  W„  87 
Victoria  lattitute^  S»  Adelphi-terr : 

Mr.  J.  IS.  HoWKid,  "  Aa  Mx%mn.^ . 

Addpeta  froca  a  fiojasitiflc  jjoaat  id  nt^^' 

U'Dou^sli* ''  Pn»eat  Dar  VtfteriaUtm." 
Tom.  ...Boral  liutituti^m,  Albettkarle««ti««t,  W^  S 

Gladstone.  *'  Chemical  Force." 
Cirit  Ekifinecn,  35,  Onsat  Q^m^  ulawtf, 

S.W.*  B  p.in.    Ducunan  OH  Ifr.  Daaeail^ 

Oonataat  an^  Int«nailtent  Water  8ii|i^/* 
FatholosiefiL  ^  BCfuenHitnet,  Qzfocil^iM.  ^ 
Aathropol<wic&l  Initltute,  i,  St.  Haitln**-ftaMi^^ 
BJbliaal  Arc^^Kilngy,  «,  Q^idtait-ittM^,  w,  «|  f 
j^alogimi,  11,  nanoT^r-nuare,  W,*  H  P-m< 
Sculntora  of  En^lwd,  T.  Qqwer-«tm*L  W.C-j 
Wkd.  .. jOdETT  OF  ARTS,  Jchn-atje^  AJiJpiiil 

Uicfo«€u|jicul«  Kmg'A  CoUege,  W.Ut  iJ 
mmk  '*  Th»  JJAlatimi  olAasalar  / 
Maikinra  aod  Aocvcate  Tiaiim*** 

Tn[Tas..-Iiiinean,  BuTtxnstcm  Sffue,  W.,  a  p  jbu 

Ghemic*i,  BnTlbjjftaii  H«)Ua«,  W.,d  ejft.    1 1 
Flight,  '*  An  ExaniiBatauo  of  Che  Mdheda  ta 


Ijn^t 


adPtwivborifiAcld.'*    9.Ht.N.i 
And2«ii*ite  aztd  Cbmlkofid<dba* 


ly,  'vlodinm  Ethjlioitulplaatt.'^' 
**  A  IfinigiaramB  ThenaoEB^aw  I 


iSWl 


LoDidoa  Inntltatioa,  FUmbuzy-t 

Frec^mut  "  Hktory  mud  U*e  «l  thai 
iVi.) 

Bj^fnl  Inetitutf  oa.   Albeaaade  atii^  W,,  1 1 
M.  O.  Seeley*  **Th*  Fowil  Ritom  of f— 

lavetitorv^  In»btot<,  4,  £kt.  Maitiij^'M 

Fsi.. SOCIETY  OF  ABT8.  J«hangtiw4.J 

iChemic:^!  BeetioiL^    Mr.  ^di,  "A 

Boyal    ITnited    Sertlee  Inattttiitioai, 
p.tn.    ViJ^pAtloilral  B,  QftftiBaop^  ^ 
the  Ol»«r%':kt]aDfl  i^ciFiitly  Bud*  oft 
the  Tri&it)^  H.  nise  im  Fog^filfiub." 

Eoyal  In»titiitibn»  AlbfUurtB  aff^,  W.,iM 

right^         T 
ChU  aad  MeeliLtJc«]  Eaffinirbri*  ^^'^ 

duuntieTs,  aJW^  *i  pm,     Mr. 

Campam»  a,-;  Cinmer*.** 
Oealof^nfftfl'  AaiO£«(itia«i*  UmiTf  iiitf  € 
IliilQlagkal,  Vid^mBH^CuOBtt^,  W.€.«  i 

' '  JVeseb  6ouiid«  In  S&irUdi^  '*  ( t)      _ 
Aith«K)k«i<»]   I^^tutioD,  1«,  Np«  ' 

W.,  4  p.m.  r 

Sodol  ScieDce  A^a^aaliM  {at  tfef  S^ 

fioyal  laititutiicin,  Altonwnfa  iligii* 
Hafk Pattiion,  **  AObafter<if  tfalwiiity  L 
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DTDUir  BECTIOK. 


poertmg  of  this  Section  was  held  on  Fiidiif 
gj  the   ^Oth  April,  Mr.   Ajtdbev  CASSEia 
■  of  the  Indian  Council),  in  the  chair, 

\  d&imaii.  In  introducing  Mr,  Helm,  said  tho 
\  m  jinpoitA  into  India  wgxq  only  isipoHed  for  re- 
IfOiMii,  not,  &3  wm  avowedly  the  case  in  Ada- 
I,  wita  the  object  of  protection,  for  such  an  idea 
Vmvet  i^Tom  the  mind  of  an  Indian  etat^smaa.  But 
S  waa  a  very  important  queation,  whether  India 
*ci  become  a  great  mannfaetiirin^  country,  with- 
tificial  aid  to  her  great  natural  advantii^eH,  or 
t  the  LaneiihiTQ  mannf&ctnror,  with  hiji  skill  and 
^  la^,  could  lu^ceMfnlly  oompoto  with  hia  Indian 
||if  unweighted  with  import  duties.  There  was  also 
so,  whether  English  capital  could  be  profitably 
in  mill  ipeenlationa  in  India.  On  all  these 
I  IhiTC  wu  need  for  diBCosaion  and  Information, 
III  waAthe-refore  very  glad  that  a  gentleman  so  well 
S  to  trcftt  the  subject  had  como  forward  to  rend  a 
rdenimg  with  it 

■le  paper  read  was : — 

:OWTH  OF  THE  FACTORY  SYSTEM 

[A.  WITH  ESPECUIi  REFERENCE  TO 

■f ACTION   OF  TEXTILE   FABRICS 

ELATI YE  ADVANTAGES  OF  THE 

iuii^ii  AND  INDIAN  MANUFACTURER. 

By  Elijah  Helm. 

I  not  siirpming  that  the  recent  rapid  growth 

^cotton  nnd  jute  industries  in  Inaift  has  ex- 

tikrge  amount  of  public  attention  both  in 

k  country  and  in  Englknd,     For  Tiiaiiy  years  it 

Hwoomc  Ji  habit  here  to  regard  India  as  a  pun^ly 

^Ituml  country,  destined   for   an  indeflmte 

to   draw    manufactures   from   uj  in   ex- 

f^T  th«?  products   of  her   soil^  and  even 

in  due  time  those  hand-niade  fftbrica 

'  cmntiy  had  long  been  famoua  ;  and 

I  point  thi5  view  was  supported  by 

r^  of  events.     Until  about  fourteen 

Mi;o  tlicre  was  a  steady  increase  in  the  ex- 

■  ol  British  cotton  fabrics  tn  India,  Then  came 

lliiil  war  in  the  United  8tat<!^,  and  with  it  a 

t  period  of  abnormally  high  prices  for  cotton, 

Indian  con^imption  declined    rajjidly,   in 

on  with  that  of  tho  re«^  of  the  world.  After- 

,  wbi*n  prices  had  settled  down  to  what  may 

IV!  called  thuir  ordinary  level ,  the  exporta  to 

fc  rp3gvti|\Hj^  but  they  no  longer  showed  the 

^^ty  and  ffteaiiy  growth  which  they  did  l>ef ore 


the  war,  and  which  have  characteriHe<i  other  »cc- 
tions  of  our  foreigpa  trade.  This  chatige  hiw 
occurred  simultAneously  with  the  development  of 
steam  cotton  fact^jries  in  India  to  a  formidable  ex- 
tent, and  it  ia  impossible  to  escapo  the  conclnsion 
that  the  slow  pmgress  which  has  of  late  years  been 
obflervable  in  the  export  of  cotton  j^oods  to  India 
10  mainly  due  to  the  rise  of  thiB  new  industTj  in 
the  dependency* 

The  fir^t  experiments  in  the  mechanical  produc- 
tion of  cotton  fabrics  in  India  were  made  in  ly^, 
when  two  mills  were  erected  in  Bombay.  Others 
were  built  during  the  two  or  three  years  which 
followed  the  doubling  of  the  import  duties  on 
cotton  goods  in  1859*  In  1862  the  duties  were 
reduced,  and  some  check  was  given  to  the  progress 
of  mill  extension*  In  the  autumn  of  1869  diero 
were  in  Bombay  nine  mills  at  work,  containing^ 
262.000  spindles  and  3,263  looms.  There  were 
also  two  mills  In  Calcutta,  and  one  each  at  Cawn^ 
pore,  Ooorla^  Ahmedabad^  Duskeohie,  Broach,  and 
Burat— making  u  total  of  seventeen  mills  in  atl 
India,  containing  390, 500  spindles  and  3*952  looms. 
At  the  present  time  there  are  at  work  iti  Bombay 
seventeen  mills,  containing  about  500,000  spindles 
and  5,200  looms  ;  and  in  all  India  there  are  about 
TOOjOOO  spindles  and  upwards  of  6,000  looms, 
besides  at  least  half-a-soorie  of  mills  in  course  of 
construction.  The  amount  of  capital  sunk  in 
buildings  and  machinery  in  the  factories  already 
at  work  may  be  estimated  at  about  £:2, 780,000- 
Th  us  we  see  that  within  the  space  of  twenty  yeafs, 
and  moat  notably  within  the  past  six  years,  the 
factory  system  of  oar  Eastern  empire  has  gained 
a  position  of  first-rate  importance.  One  may  well 
ask  how  it  cnma  to  pass  that  up  to  a  given  point 
India  showed  no  sign  of  being  able  to  sustain  an 
important  mamifacturing  industry  which  has  thus 
all  at  once  sprung  into  existence.  I  do  not  think 
that  I  can  fully  discover  tha  causes  of  this  rapid 
cbangev  but  I  trust  some  light  may  be  thrown 
upon  them  in  the  course  of  our  inquiry. 

I  need  not  insist  upon  the  magnitnde  of  the 
questions  to  wMcb  this  movement  has  given  rise. 
How  far  it  is  due  to  the  duties  upon  imported 
manufactures  ;  whether  or  not  it  is  likely  to  make 
further  progress;  or  -whether  there  is  any  limit 
beyond  which  it  cannot  pass.  How  far  it  is  Hkely 
to  affect  the  consumption  of  European  manu- 
factures, and  whether  the  application  of  steam- 
power  and  nuichinery  will  spread  to  other  fields  of 
manufacturing  indastry  in  India ;  ri-ud  if  so,  to 
which.  These  are  some  of  the  leading  and  most 
immediately  interesting  inquiries.  One  or  two  of 
them  may,  perhaps^  be  answered  with  tolerable  cer- 
tainty, but  others  are  it  is  to  be  feared  beyond  our 
reach  at  present,  because  many  of  the  conditions 
of  the  problem  are  as  yet  unknown  or  imperfectly 
understood.  One  of  tlie  most  perplexing  elements 
of  tht!  queation  arises  out  of  the  gaieral  laws 
according  to  which  the  labour  and  capital  of  any 
CO  wintry  are,  under  natural  conditions,  applied  to 
productive  industry;  and  as  this  law  is  scarcely 
ever  sufficiently  recognised  in  discussions  of  this 
nature,  you  w&l,  I  trust,  pardon  me  if  I  dwell 
upon  it  somewhat  emphatically. 

Of   the   three    great    requisites  of  produotian 
laboin-,  capital,  and  raw  material,  the  distribute 
thonghont  the  earth  is  obviously  most  u^" 
We  see  in  soma  countries  an  overwhelniip 
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dance  of  raw  material,  of  some  kiiid  of  natural 
advantage,  in  the  shape  either  of  minerals,  or 
fertile  soil,  or  varied  vegetation,  or  favourable 
climate,  and  yet  there  may  be  no  profitable  pro- 
duction, because  capital  and  labour  cannot  or  will 
not  go  thither.    Elsewhere  we  see  such  a  plethora 
of  labour,  or  of  capital,  that  they  taid  constantly 
to  exceed  the  available  supplies  of  raw  material. 
It  f oUbws,  therefore,  that  a  recital  of  the  natural 
advanta^  of  any  country  or  district,  in  regard  of 
any  particular  industry,  is  of  itself  no  ground  for 
su|^>06ing  that  that  industry  will  flourish  there. 
It  must  fuso  be  shown  that  there  are  no  efiBactive 
obstacles  to  a  free  flow  of  capital  and  labour  in 
that  direction.  But  further.  Assuming  that  the  na- 
tural advantages  are  there  in  sufficient  abundance, 
and  that  there  is  nothing  to  prevent  or  to  dis- 
courage capital  or  labour,  the  question  next  arises 
— In  what  order  will  the  natural  resources  of  the 
country  be  developed  ?    It  is  clear  that  in  the  ab- 
sence of  artificial  regulations,  such  as  protective 
dirties,  the  capital  and  labour  will  first  be  applied 
to  those  resources  which  will  yield  the  large^  pro- 
portionate rewards,  all  other   advantages  being 
negtected,  however  great.    Boughly  speaJdng,  it 
may  be  said  that  the  order   of   development  is 
usually  this.    First  comes  the  extraction  of  the 
precious  metals,  wherever  they  exist  in  quantity, 
and  are  easily  accessible.    Secondly  comea  the  cul- 
tivation of  fertile  soils ;  then  the  extraction  of  the 
baser  metals  and  minerals ;  and  lastly,  the  esta- 
blishment of  manufactilres.    Thus,  in  any  country 
in  which  there  is  a  supply  of  gold  or  silver  within 
easy  reach,  and  out  of  proportion  to  the  available 
capital,  agriculture  will  be  neglected,  be  the  s<h1 
never  so  fertile.    Similarly,  wherever  the  precious 
metak  are  not  known  to  exist,  and  the  f  erdle  soil 
is    in    ^cess    of    the    cajntal,    the    prevailing 
industry     will     be     pastoral     or     agricultural, 
although   there  may   be   vast  and  inexhaustble 
stores  of   iron    and   coal   dose   to    the   surface 
wholly  untouched,  and  not  to  be  touched  until  the 
fertile  soil  has  become  fully  supplied  with  captal. 
Of  the  first  of  these  two  cases,  we  have  an  example 
in  the  Australian  gold  discoveries,  which,  as  every 
one  knows,  drew  away  with  almost  magical  rapdi^ 
the  labour  and  capital  of  the  country  from  pastoral 
induerfcry  and  the  cultivation  of  the  soil.    Thus, 
notwithstanding   that   she  possessed  an   almost 
boundless  extent  of  rich  and  virgin  land,  Australia 
became  from  that  time  an  importer  of  grain,  and 
was,  indeed,  in  1858,  dependent  upon  the  produce 
of  fOTeign  soil  for  more  than  one-half  of  her  whole 
food  supply.    Of  the  second  instance,  a  striking 
illustratioa  occurs  in  the  Southern  United  States, 
whore  the  most  easily  available  and  most  profitable 
Qatural  resource  lies  in  an  encmnous  area  of  rich 
land,  vastly  beycmd  the  present  means  of  oultiva- 
tioi^    Here,  notwithstanding  that  great  quantities 
of  coal  9md  iron  lie  immediately  below  tiie  soil,  the 
latter  is  cultivated  with  iron  implements,  and  the 
prodnfiB  conveyed  over  iron  raus  imported  from 
Europe,  in  face  of  the  most  serious  artificial  dis- 
oouraffements.     These  implements  and  rails  are 
made  by  means  of  coal  and  iron  obtained  through 
a  larger  expenditure  of  labour  t^aii  would   be 
neoQstaiy  in  the  mineral  districts  of  the  Southern 
Statea  thonselves.     The  obvious  explanation  of 
this  ^parent  anomaly  is,  that  any  country  which 
hai^^ens  to  possess  fecial  facilities  in  the  produc- 


tion of  a  pcurticular  commodity  will  find  it  to  its 
advantage  to  devote  its  powers  to  that  end  mainly 
or  entirely — satisfying  its  wants  in  reeard  of  other 
things  by  exchange,  and  neglecting  ouier  resoorces 
which,  although  they  may  be  superior  to  like  re- 
sources in  other  countries,  are  yet  much  inferior  to 
the  particular  resource  in  wliich  its  own  pre- 
eminence is  most  marked.  It  would,  therefore, 
have  been  foolish  to  tell  the  Australians  that  with 
their  unbounded  agricultural  facilities  they  ought 
to  produce  their  own  food,  at  a  time  when  a  common 
labourer  might  earn  on  an  average  £1  per  day  in 
gold  mining.  And  so  the  Southern  United  States 
prefer  to  devote  their  energies  to  the  production  of 
cotton,  in  which  their  advantages  are  unriiralled,. 
and  with  their  cheaply  grown  cotton  to  purchase 
the  manufactures  of  Europe — notwithstanding  the 
discouragements  of  oppressive  import  duties— 
rather  than  utilise  their  tNiundliBSS  supplies  of  coal 
and  iron,  to  the  neglect  of  their  still  more  profitable 
resources  in  a  hitSberto  unlimited  quantity  of  ridi 
cotton  land. 

A  further  oonsidoAtion  ought  not  to  escape 
notice.  There  is  a  constant  tendency  towards 
rapid  accumulation  of  capital  in  long-sett^  and 
weU-govemed  States  within  the  temperate  zone^ 
which  does  not  exist  within  the  tropics.  Sevenl 
of  the  reasons  for  this  peculiarity  are  dearly  statted 
by  Mr.  Mill  in  his  "Political  Economy;'*  hnt 
there  is  a  further  one  whioh  is  e^>eoially  apphoaUe 
to  the  diffiarenoes  existing  between  Inma  and 
England  mthis  respeot.  Europeans,  and  especially 
Enfflishm^i,  furnish  by  far  the  largest  part  of  Uie 
skill  and  enterprise  used  in  developing  the  resources 
of  the  tropics.  They  therefore  share  very  ahm- 
dantly  in  the  resultmg  wealth,  and  as  they  com- 
monly return  home  to  settle,  and  bring  with  ^em 
most  of  their  earnings,  there  is  a  constant  streaa 
of  accumulated  capital  homewards,  leading  to  a 
plentiful  supply  in  this  country  of  one  of  the  three 
great  requisites  of  production,  and  constituting  a 
permanent  advant^e  in  all  such  industries  as 
require  large  investments  of  capital.  This  adran- 
tage  is  indicated  by  the  low  average  rate  of  interest 
ruHng  here  in  comparison  with  tb&t  which  preva^s 
in  India,  or  indeed  in  any  tropical  country,  and  it 
is  one  which,  from  the  nature  of  the  causes  pro- 
ducing it,  is  likely  to  be  permanent. 

Applying  these  prinomles  to  the  relative  sitaa- 
tions  of  Iloigland  and  India,  we  may,  I  think, 
advance  to  t£e  following  general  propositions  :— 
1.  That  whatever  may  be  the  comparative  advaa- 
tages  of  the  two  coiuitries  in  respect  of  raw  mat^ 
trial  and  labour,  Eiigland  holda^  and  will  always 
hold,  a  superior  position,  so  far  as  capital  is  ooa- 
cemed.  2.  That  the  prospects  of  a  large  and 
profitable  field  for  any  particular  kind  of  manu- 
facturing enterprise  in  India  d^^end  not  aloae 
upon  its  possession  of  the  requisite  raw  material 
and  an  abundance  of  labour,  but  idso  upoo 
whether  there  are  not  other  fields  in  whioh  such 
capital  as  is  available  may  be  more  advantageously 
employed.  Tou  will  not,  I  am  sure,  expect  me  to 
follow  up  these  propositions  by  showing  with 
anything  like  exactness  what  are  those  spheres  in 
which  captal  can  be  most  profitably  used  in  India* 
The  useful  purpose  wlnoh  Una  more  general  liew 
serves  in  our  present  inquiry  is  to  prevent  a  too 
exclusive  concentration  of  atteeation  upon  tlie  in- 
dustries   more    especially  under    cosu^daiation) 
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cai  a  ne^eot  of  othera  whioh  may  nerFeriheless 
hj  ikear  superior  attiaotzTeaen  Iraep  maniifao- 
tanag  industay  m  ab^anot.  That  there  ia  a  rast 
iddf or  the  profitable  eo^iiLoyinent  of  capital  in 
ladia,  no  one  who  has  paid  mudi  attention  to  its 
eoQDomioal  condition  can  doubt.  It  might  per- 
il^ be  supposed,  in  ^iew  of  ihe  large  population 
of  ^  counlxy  and  of  its  long  settlement,  that  the 
productive  powers  <^  the  sou  are  now  fully  deve- 
k^pad,  and  tiiat  any  larger  supplies  of  ci^tal  must 
aaosttsrily  flow  into  manufactures.  But  tiiis  is  by 
BO  masns  eertain,  and  indeed,  there  are  weighty 
resions  for  belierhig  that  even  now,  under  natoral 
ooiiditions,  agriculture  presents  a  much  more 
stteaotiTe  prospect  than  manufactures.  We  hare 
ody  to  remember  the  large  tracts  of  still  unoccu- 
pied land  in  India,  the  poverty  of  large  masses  of 
fanners,  and  their  primitive  methods  of  cultiva- 
tion, in  order  to  have  some  notion  of  the  vast 
progress  which  is  still  possible  in  the  extent  and 
Tiriety  of  the  agricultural  production  of  India. 
As  a  matter  of  fact,  the  amount  of  fresh  invest- 
ment, and  especiaOv  of  Eur^ean  investment,  in 
tike  (mltivation  of  uie  soil  within  the  past  fifteen 
jears  has  been  considerably  greater  than  that 
devoted  to  manufactures.  I  find  tiiat  the  paid-np 
e^tdl  of  the  tea-growing  companies  of  India, 
oearly  all  of  which  have  been  established  within 
the  past  fifteen  years,  is  upwards  of  £2,600,000. 
But  besides  this  there  is  the  amount  invested 
by  private  individualB  in  tea-gardens.  And 
when  we  remember  how  remarkable  has  been  the 
recent  growth  in  the  exports  of  other  agricul- 
tural products  from  India ;  of  oil  seeds,  of  jute,  of 
coffee,  silk,  and  wool,  it  seems  clear  that  there 
must  have  been  an  enormous  addition  to  the 
capital  devoted  to  agriculture.  Nor  are  there 
any  indications  that  the  characteristic  fea- 
ture of  TwHiRTi  foreign  trade,  viz.,  the  export 
of  agricultural  produce  in  exchange  for  manufac- 
tures, is  likely,  within  any  period  at  present  as- 
signable, to  nndergo  serious  change.  The  great 
extent  of  cultivable  land  not  yet  brought  into 
productive  use,  and  tiie  fact  iaia,t  the  system  of 
cultivation  is,  throughout  lai^  districts  of  the 
country,  primitive  and  inefficient,  are  enough  to 
show  that  there  is  room  for  an  indefinite  and  pro- 
fitable application  of  capital  to  agriculture  in 
India.  It  is  no  part  of  my  purpose  to  discuss  the 
Inndrsnces  to  agricultural  investment,  nor  the 
measures  necessary  for  their  removal,  but  in  any 
fair  estimate  of  the  prospect  of  manufactures,  the 
possibility  of  a  larger  and  still  more  remunerative 
udd  in  the  cultivation  of  the  land  cannot  be  shut 
out  of  sight.  The  movements  of  ct^tal  take  place 
'^^  impartially,  and  it  will  naturally  flow  into 
those  cmumels  in  which,  making  due  allowance 
for  difference  of  risk,  it  will  yield  the  largest 
4'etum. 

I  come  now  to  consider  in  detail  the  special  ad- 
^^ntaees  which  India  enjoys  in  regard  of  cotton 
panu&cture.  The  first  ana  most  obvious  of  these 
is  proximity  to  the  raw  material.  That  cotton 
shosld  be  conveyed  some  thousands  of  miles  away 
^f^  the  place  of  its  growth  for  the  purpose  of 
Wg  manufactured,  and  then  returned  for  con- 
s^iQ^tion  in  the  regions  where  it  was  produced, 
^^"^f  at   first  sig^,  unnatural    and   likely  to 

»^  aiprafitable.      And  there  can  be  no  doubt 
^Bit  ue  charges  incident  to  this  double  transit 


constitute  the  most  important  element  in  fsivour 
of  ihe  Indian  producer.  The  extent  of  this  ad- 
vantage may  be  stated'at  about  jd.  per  lb.,  or 
about  36  per  cent,  upon  the  value  of  the  new 
cotton  in  Bombay.  A  second  benefit  enjoyed  by 
the  Indian  cotton  spinnera  lies  in  the  abseoiee  of 
any  legislative  restriction  upon  the  hours  of  labour, 
and  the  larfi;er  production  which  is  consequently 
realised.  The  Bombay  mills  work  6^  days  per 
week,  each  day  during  summer  consisting  of  13 
hours,  and  of  10|  hours  in  winter.  The  average 
of  the  whole  year  is  about  11  hours.  Allowing 
for  holidays,  the  working  year  comprises  312  days, 
of  11  hours  eadi,  making  3,482  hours  per  annum. 
English  mills  are  now  restricted  by  law  to  56 
hours  per  week.  Allowing  one  week,  in  the  coarse 
of  the  year  for  holidays,  the  English  working  year 
may  be  stated  at  2,856  hours.  It  thus  appears  that 
the  Indian  mills  work  578  hours  per  annum  or  20 
per  cent,  in  excess  of  the  limit  allowed  in  England, 
The  out-turn  per  spindle  is  therefore  larger  in 
India,  but  not  in  proportion  to  the  longer  time 
worked.  For  example,  the  production  of  20*s  twist, 
half  mnle  and  half  throstle,  is  at  the  rate  of  1*4  lb. 
per  spindle  per  week,  whilst  in  England  it  is  only 
at  the  rate  of  1*2  lb.  per  spindle  per  week.  Thus, 
whilst  the  woridng  time  is  20  per  cent,  greater 
than  in  England,  the  jproduction  is  only  a  little 
more  than  16  per  cent,  in  excess. 

It  is  very  commonly  supposed  that  the  abun- 
dance of  labourers,  asKi  the  low  rate  of  wages  in 
India,  is  an  economical  advantage  in  the  produc- 
tion of  cotton  g^ds  tiiere ;  but  I  cannot  find  that 
there  is  any  difference  in  this  req>ect,  for,  although 
the  rate  of  wages  is  considerably  lower  than  in 
Eugland,  the  number  of  persons  required  for  a 
given  production  is  much  greater.  Thus,  whilst  in 
this  country  two  men  and  a  boy  can  attend  to  a 
pair  of  mules,  in  Bombay  eight  men  and  boys  are 
needed.  It  is,  no  doubt,  quite  possible  that  in  course 
of  time  the  Indian  operative  may  acquire  greater 
skill,  and  be  able  to  turn  oat  a  larger  amount  of 
work.  But  it  is  scarcely  likriy  timt  much  progress 
can  arise  from  this  source,  because  tiie  cc^ton  in- 
dustry has  already  been  established  in  India  lor  a 
period  sufficiently  long  to  have  secured  a  genera- 
tion of  trained  hands,  ffighftr  wages  and  shorter 
hours  might  perhaps  promote  the  efficiency  of  the 
worker,  but  both  these  changes  would  involve  an 
increase  in  the  aggregate  cost  of  production. 
It  has  been  thought  by  some  persons  that  the 
tight  hydraulic  packing  of  the  raw  cotton  exp<M:ted 
to  Europe  from  India,  is  the  cause  of  some  de- 
terioration in  ite  spinning  qualities,  and  that 
Indian  mills  have  an  apprecutble  advantage  in 
being  able  to  use  unpressed  cotton.  I  cannot  dis- 
cover, however,  that  there  is  my  very  great 
difference  on  this  score,  between  using  pressed  and 
unpressed  cotton. 

To  sum  up  then.  The  only  serious  natural  ad- 
vantage attending  the  production  of  cotton  fabrics 
in  India,  as  compared  with  England,  lies  in  ready 
access  to  the  raw  material,  and  of  course  this  affiles 
only  to  those  kinds  of  cotton  ¥diich  are  grown  in 
In<^.  Now,  experience  has  shown  that  the  soil 
and  climate  of  that  country  are  incapable  of  pro- 
ducing profiteUy  any  but  the  shorter  stapled 
cottons,  from  which  only  the  coarser  yams  and 
goods  can  be  made.  As  a  matter  of  fact,  it  is  in 
the  manufacture  of  these  alone  that  any  progress 
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hfts  been  made.  It  h&§,  indeed «  beeiL  auggest^ 
that  Tndiflu  spimiers  ahould  import  American  or 
other  long-stapled  cottons,  for  tke  piupoao  of 
TOanufacturiiig  the  finer  and  more  coatly  fabrics^ 
but  the  experiment  has  never  yet  been  tried  on  any 
considerable  scale*  Moreover,  the  project  cue  only 
be  carried  out  by  suiresidering  at  least  half  of  the 
one  natural  advantage  possessed  by  the  Indian 
mills.  With  regard  to  the  other  special  facility 
deriTed  from  the  abaenee  of  any  legislative  restric- 
tiOB  npon  the  working  hours^  there  can  be  no  doubt 
that  it  has  hitherto*  been  a  atibstantial  benefit  to  the 


I  have  hitherto  said  nothing  about  the  hmHii 
of  the  protection  enjoyed  by  me  Indian  iBtydntg 
from  the  effect  of  the  import  daties  upon  i^McM 
fabrics.  NomiuaUy  these  amount  to  ^  pyt  ceot 
upon  yarns  aad  5  per  cent*  upon  goods*  Owinj, 
however,  to  the  fact  that  the  tariff  TvlaatsoQ^ 
the  fixed  prices  u^on  which  the  duties  «r»  1 
are  considembly  in  excess  of  the  mi.1^  ^„ 
the  duties  are  nearly  I  percent,  higher thiQ 
nominal  rate*  Now  the  v^ue  of  the  anmiAl| 
duction  from  an  Indian  spinning  and  wearing 
ia  usualiy  about  one -tenth  more  than  the 


proprietors  of  the  miUs*  It  seems  probable,  how*  <  of  capita!  invested.  It  may  therefot^  be  com 
ever,  from  the  fact  that  an  official  inquiry  into  the  that  tho  protection  afforded  by  the  present  ii-- 
hours  of  labour  has  been  ordered  by  the  Indian  I  duties  amounts  to  about  Bi  per  cent*  upon  the' 
Government,  that  some  Utnit  will  be  imposed,  and  vestment  m  the  milia.  To  thia  extent,  therf 
there  can  be  no  doubt  that  any  movement  in  this  |  the  profits  earned  by  th«m  are  traceable  to 
direction  will  t^ndtoenhance  the  cost  of  production*    artificial  benefit  conferred  by  the  duties.    A 

Coming  now  to  the  other  side  of  the  question,  i  or  two  ago  the  di?idends  declared  by  the 
we  have  to  consider  what  special  facilities  the  and  manufacturing  oompaniee  w^ere  very 
English  spinner  enjoys  which  his  Indian  rival  haa  !  aiderable,  but  within  the  past  t'welve  months 
not.  The  first  of  these  is  the  much  emuller  amount  have  sensibly  dcii^lined,  and  are  still  tending  d( 
of  capital  required  for  buildings  and  machinery,  wards.  The  following  table  shows  the  rwtt. 
A  spinning- mdl,  which  in  England  could  be  erciOted  cent*  per  annum  of  the  dividends  publi^iedl 
at  a  total  cost  of  2os.  per  Kpindle,  WQuld  coat  in  i  October  of  ten  of  the  leading  compani^  in  Bq 
India  about  fKla.  per  apindle.  A  weaving-miH,  '  bay,  where  the  profits  have  been  much  XargwtT 
which  in  England  coidd  be  establiahed  for  £22  per  those  earned  in  the  other  milla  in  Cdieutia  ( 
loom,  roquirc^a  in  India  an  expenditure  of  at  least  '  elsewhere  : — 
£52  per  loom.  As  a  matter  of  fact,  I  caimot  find 
that  any  Indian  mill  haa  yet  been  set  to  work  at 
a  more  moderate  cost  than  62a,  6d.  per  spindle  jmd 
£53  f>a.  8d.  per  loom.  The  effect  of  this  large  outlay 
of  fixed  capital  is  to  raise  enonuoualy  the  charges 
for  depreciation  and  for  interest  upon  the  permanent 
portion  of  the  investment.  Eut  both  those  charges 
are  in  another  way  higher  in  India  than  in  England, 
In  consequence  of  the  longer  hours  of  labour  and 
the  deteriorating  influences  of  the  climate  during 
the  monsoon,  the  wear  and  tear  of  machinery 
goes  on  at  a  much  more  rapid  rate  there, 
and  persons  who  arc  practically  engaged  in 
the  management  of  Bombay  mills  affimi  that  the 
allowance  for  depreciation  ought  to  ho  at  the  rate 
of  10  per  cent,  per  annum,  as  againa*  7}  per  cent. 
in  England ;  and  whilst  here  a  ]>er  cent,  b  an 
ample  charge  for  interest,  it  cannot  in  India  he 
taken  at  less  than  y  or  !>  per  cent.  A  further 
advantage  posseas<jd  by  this  counby*  lies  in  its 
cheaper  fuel.  The  price  of  engine-coal  m  Bombay 
is  on  an  average  about  aOa,  per  ton*  when  English 
coal  of  simOar  quality  is  lOs,  per  ton.  There  is 
fJins  the  strongest  motive  for  the  application  of 
the  moat  economical  methods  of  raising  stf^am 
in  India,  ftnd  accordingly  we  find  that,  as  a  rule, 
the  steam-engines  and  boilers  in  use  thej'e  are  of 
the  most  approved  kind.  Indeed,  there  cannot  be 
any  doubt  that,  both  in  this  respect  and  also  in 
regard  of  machinery,  the  average  condition  of  the 
cotton- mills  in  India  is  appreciably  in  advance  of 
the  average  condition  in  England,  The  expendi- 
ture  upon  coal  in  an  Indian  mill  producing  20*s, 
yam  is  estimated  at  !jd.  per  pound.  There  is, 
of  course^  a  possibility  that,  so  soon  as  the  Indian 
ooal- fields  are  fully  developed,  there  may  be  some 
reduction  of  expenditure  upon  fuel.  Assuming 
that  the  fall  m  price  will  be  so  much  as  50  per  cent. 
— a  very  bold  assumption  indeed— it  appears  that 
the  full  extent  of  the  gain  which  Indian  spinners 
can  hope  to  receive  from  such  a  change  ia  Id.  per 
pound  of  yam  spun. 


Pcr« 
Ale  xan  dra  Spio  ning  and  Weaving  Company , ,  LS 
AUiancp  Spinniiig  Company  **,....»...',,    ? 
Bombay  United  Spinning  and  Weaving  Com- 
pany          , H 

Flemmg  Spimiing  and  Wearing  Ck^mponj  . .  W 
New  Great  Eastern  Spinning  and  Wearing 

Company    , , , , , , 

Mankoejeo  Petit  Spinning  and  Weaving  Gom- 

V¥^J < 

Morarjee  Goauldass  Spinning  and  Waaving 

Company    , , ,  -  *  * **,,.** 

Oriental  Spinning  and  Weaving  U(»npiiny  .. 

Jewrar  BhJdo  Spinning  Compuny  *.,...,... 

SoonderdasB  Mooljce  Spinning  Company . . . , 

The  average  of  these  cases  ia  la-TG  per 

annum,  and  if  from  this  we  deduct  6*5  p«r, 

aa  being  due  to  the  protection  afforded  by  til 

port  duties,  it  would  appear  that  without  il 

average  rate  of  dividends  would  have  beim 

7*20  per  cent.      It  should  be  obserrtd 

allowance  for  depreciation  npon  the  fixed 

is  very  small  in  aU  the  accounta  whioh  haT© 

under  my  notice.    In  one  instance  nothing 

ever  was  deducted  on  this  score,  and  in  tu 

was  the  aUowauce  more  than  3  per  cent. 

From  the  best  information  I  have  been  i 
gather,  the  respective  advantages  of  the  two 
tries  may  be  stated  as  follows.    I  take  ^'f. 
the  basis  of  comparison  : — 

In  JhmHr  of  lmdfi$.  r 

Charges  ef  tranamiaidan  of  cotton  to  aad 
from  England    ..,....,,*,,,,,.*,,  ^     H 

Increased  proddction  owing  to  longer 
hours  of  lahoor  * *...**,,  ^ , ... »       'I  | 

Import  duty ,, 


In  f^vpur  of  EHftand, 

Cheaper  coal  ♦♦,*.,****.,,,,,.  .,,<,, ,      ••  J 
Interest  and  depreciation i  i.  .»,...,,.*. «    l*i' 

Ml 
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■n«itimatei  thoir  tlmt  the  net  gam  to  the 
^Bsf  fipiimer  k  *64d.  per  lb*,  rather  more  than 
^K^attt  of  ppoteetjoii  afforded  by  the  duty*  If 
^Bbre  the  duty  were  removed,  there  woidd  be  a 
^nlight  Lolance  to  tbti  disailvantage  of  the 
^■ili  ipimner  in  sending  20' 8.  yam  into  the 
Hbtf  m&rket.  I  have  not  found  it  possible  to 
^pjuiy  oompttiison  with  respect  to  cloth,  but  it 
■t  Ukf^j  that  the  result  would  diHer  greatly 
HUiftt  ure^y  arrived  at  in  the  ease  of  coarae 
^K  It  will  be  obsecryed  thai  the^e  calculationfii 
^B  ha VI*  bc«*'n  arrtTed  at  quite  independently^ 
Hp  with  the  eoucluaioufi  drawn  from  an  examina^ 
UM  tiie  r^ecent  dividends,  in  showing  that  with- 
Hbeprotmstton  afforded  by  the  import  duty  the 
Hb  on  cotton  spinning  in  India  would  he  very 
^B  indeed. 

^M  cause  of  the  unusual  prosperity  which  at- 
^■d  the  opera tiona  of  the  Bombay  milh  during- 
Hind  the  first  half  of  1874,  appear  to  have 
Hlbiie^  The  deoMna  in  the  price  of  Ameiitan 
■ft  to  a  moderate  level  in  1871  and  1672  led  to 
Jyiiiiili  itment,  to  a  large  extent,  of  Burat  cotton 
mm  mills  of  Europe.  The  con^uence  was  a 
PCnierc  seriuus  fall  m  the  price  of  that  descrip- 
6l  Taking  the  seven  years  prior  to  ISOl,  the 
■|i||e  piic*^   of   Middling  Orleana   was   l^Sod., 

■  of  Pair  Dhollerah  (Surat)  4'72d.j   showing 
Pawnee    of     L83d,     per    lb.,    or    27*^    per 
p»     But   in  the    four  years,    from    18T1    to 
IT*,  tbere  was   a    difference    between    the  two 
I3'13fl,  or  33*B  per  cent*      This  was  obviously 
StoniiileHfcble    gain    to    the    Bombay    spinners* 
m^  hftppiined   to  be    alsO|   during    1872    and 
p,  tn  exeelleiit  demand  for  the  special  descrip- 
Pl  of  yiinis  and  goods  made  ia  the  Bombity 
Ikilid  as  the  demand  for  the  inomont  exceeded 
•  •vaalable  supply;  vi^ry   high  prioes  wore  oh- 
im    Now,    ho  winder,   the  state  of   thinga    is 
Itod:  the  ffupjjly  IB  ahandfint  and  inei^asiug, 
■ioaw?thhig  like  a  ghit  seems  imminent. 
■MoiiUt  of   toy  own  studies  in  this  rather 
■M^  field  of  investigation  is  a  convict  ion 
^R«  progTtsas  of  the  cotton  industry  in  India 
^pted,  and   hat  already  ceased  to  be  very 
■pWjlft,  that  a  period  of  reverse  is  very  likely 
D^ia  so  floon  as  the  new  oonjd^nis  iu  progress 
H^^^^ect  have  been  let  to  work,  and  that 
^^■bq  of  the  import  duties  uud  u  curtail- 
^■■m  houra  of  labour  iu  India  wiUl  enable 
^■d  prodnetions  of   the  coarser  and  heavier 
^fc%hitih  are  now  nearly  excluded,  once  more 
■1^^  the  C4:»untry  on  tolerably  easy  terms  of 
^■bttozi  with  those  of  the  Indian  mills.    Apart 
Hoit!  dntiei  there  does  not  appear  to  be  veiy 
^P ultimate  advantage  on  either  ^e. 
^fcf^of  the  jute  nmnuiacture  hj  steam  power 
Vua  has  been  scartjely  less  rapid  or  less  re- 
PWik  thim  that  of  cotton.     It  ia  confined  to 

■  ewteni  widp  of  the  country,  the  mills  being  for 
P^oit  pju-t  within  a  short  distance  of  Calcutta, 
pM*^  lit  present  about  12  factoriea  iu  opera- 

;  half ^  of  which  have  oommenced  working 
i*  heeinning  of  last  year.  They  consumi^ 
^  about  otijCKM)  tons  of  jute  per  annum, 
^ttiJe  a  ooiuse  cloth  used  for  baling  pro- 
iJf  the  totttl  out-turn  2j  per  cent/is  ab- 
m  India  I  the  rest  beiog  exporte<l  to 
%  Bomiah,  Colombo,  Madras,  Bombay , 
J^^    ThQ  manufacture  of  jute  has  long 
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been  carried  on  in  India  as  a  handicraft}  and  it  ii  . 
I>robable  that  the  introduction  of  steam  power  asiAl 
machinery  has  largely  displaced  the  slower  pro- ■ 
cess.     A  great  impetus  was  given  to  the  demand 
for  the  produce  of  the  milk  by  the  large  quantity 
of  bagging  required  for  grain  transport  during  th© 
late  famine  in  Bengal,  and  the  profits  of  the  ndUi 
were  then  very  large.     The  export  of  jute  tuanu- 
factures  from  Calcutta  during  the  10  yearfi  ending 
March,  1873,  show  a  steady  growth  from  28,122,524 
pieces  in  1S63-4,  to  32,707,^30  pieces  in  lB72-3i. 
an  iucrease  of  fully  16  per  cent.    This  is  not  a  vatm 
remarkable  degree  of  progress,  and  its  oomparativM 
slowness  is  mainly  due  to  the  fact  that  tbe  exportn 
to  the  United  States  have  fallen  off  from  7,195,40M 
pieces    in  1863-4,   to   l,Jl  14,104  pieces  in  1872*?!:' 
The  Americans,  who  formerly  dei>ended  largely 
upon  India  for  the  gunny  doth   in  which  thoir- 
produce    is    packed,  have  within    the  past    fe^H 
yeara  not  only  began  to  make  it  for  themselveit." 
but  also  to  grow  their  own  raw  jute*    At  the  pre- 
sent moment  there  is  reason  to  eonclnde  that,  Ukc 
the  cotton  industry  on  the  western  side  of  Indian 
the  jute  manufactures  of  Bengal  have  been  OYer- 
done-  The  production  ia  large  and  increasing,  and 
the  difficulty  of  finding  profitable  outlets  for  the 
manufactured    product    is    eonetantly    becomiii^ 
greater.     The  bulky  nature  of  the  raw  materi^ 
and  the  large  requirements  of  packing  material  in 
tropical  Asia,  afford  strong  reasons  why,  in  the 
nature  of  things »  the  coarser  descriptions  of  jute 
fabric  should  coutinue  to  be  produced  in  Bengal, 
where  there  is  the  largest  growth  of  it :  but  thore 
is  as  yet  no  sign  that  the  eonversion  of  jute  into 
the    Unm-    fabrics,   into  which  it  enters   in  this 
countrj',  will  take  root  in  India.     There  is  no  need 
to  attempt  any  detailed  examiuation  of  tbe  several 
advantitgcs  enjoyed  by  Bengal  in  respect  of  this 

!  particular  manufacture,  because  the  leading  con- 
elusions  to  which  tliis  Luquiry  has  led,  in  the  ease  of 
the  cotton  manufacturer  of  Bombiiy^  are  even  more 
obvious  in  the  case  of  tlie  jute  fibre,  of  which  the 
hulk  is  so  greats  and  the  value  comparatively  sa 

smaU, 

DISCUSSION, 

Mr  Hugh  Mason  said  he  had,  m  common  wtth  his 
frienJs  on  tbo  direct^riito  of  the  Maachester  Chamber 
of  Commeroe,  given  a  good  deal  of  attentiou  to  this 
subject,  md  ho  Was  sorry,  as  a  cottou  raanufticturer,  that 
ho  cuuld  uot  oomo  to  the  eame  cguduflion  as  Mr,  Helrjj, 
that  the  progreas  of  the  cotton  manufacture  in  India  htid 
been  arrosted.  He  heHeved  that  the  Dotton  industry 
I  a  India^  eo  ft\t  from  beiog  arrest-edj  was  only  in  its 
infancy t  and  tbat  in  tbo  coursfi  ef  years  there  would  be 
a  Taat  extension  of  it.  Hu  did  not  think  Mr.  Helm  had 
made  aufficiest  aUowanco  for  tbo  improvement  whieh  he 
wsi  quita  certain  ^ould  take  place  in  the  manufacture 
of  cotton  yams  and  textilea  in  India  ;  for  thoagh  it  was 
no  doubt  correct  that  whilst  in  Lancashire  two  men  and 
a  hoy  i¥o«]d  numago  a  largt*  pair  of  mules,  with  a 
thouBand  5pindlGa  in  earhj  and  thjit  eight  men  imd  a  boy 
were  required  to  do  tbe  some  work  in  ladiaj  jjtiU  tdi 
experience  showed  that  as  people  became  more  practically 
act,]^uainted  with  the  management  of  machinery ,  so  would 
the  number  of  persons  occupied  upon  any  given  machine 
be  conaiderably  reduced.  That  had  been  hia  experience 
in  connwtion  with  the  cotton  industry,  not  only  in 
Lau&aehire,  but  on  the  Continent^  and  in  the  United 
Hmm  of  America,  and  it  was  only  fair  to  euppose  that  , 
thu  same  thin^  would  take  place  in  India*     \VageBT 
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»  mort  imf^ottMt  cAemeBt  in  4ike  ooit  of  the 
xnaau&otntfey  and  lAnoaflhire  qptnneis  had  lior 
past  been  deTotmg  their  attention  and  ingenint^  to  Ahe 
nving  of  labour ;  but  why  shoidd  not  the  Indian  opera- 
tive GBOomfi  aa  expert  in  the  maniyemeDt  of  the  mole 
or  of  any  ottier  machine  as  the  Lancaahire  one  P  At 
present,  no  doubt,  the  TAncashire  operatiye  had  the 
ffreat  advantage  of  his  long  experience  of  the  trade, 
but  the  same  thing  which  nad  nappened  there  would 
take  place  in  India.  The  Indian  manufacturer  had  ^e 
best  macbtnety,  for  he  came  to  Lancashire  for  it ;  he 
had  the  same  steam-engines  and  boilers,  and  in  all  these 
mattets  he  was  on  a  level  with  England  esoept  as  io 
prise.  But  ttie  cost  of  exporting  maohinerv  was  not 
vefy  lavg^  and  although  the  Lancashire  machinist  had 
been  Me  hitherto  to  obtain  a  higher  price  for  his 
machinery  in  India  then  he  eonld  get  from  the  Lanca- 
ahire qpinner,  in  that  respect  ccMopetition  was  on  the 
increase,  and  the  supply  would  soon  be  much  larger. 
The  Indian  spinner,  therefore,  started  with  the  same 
.  quality  of  machinery ;  he  had  the  same  cotton  if  not 
better;  and  he  doubted  if  Mr.  Helm  had  made  sufficient 
allowanoe  for  the  fact  ttiait  in  India  the  ootton  was  un- 
pressed.  In  the  courae  of  the  important  experiments 
v^iioh  Br.  Fosbes  Watson  had  been  oondncting  in  Man- 
disstsK^  he  had  some  to  the  oondosion  thttt  these  was  a 
decided  advantage  in  using  unpressed  cotton,  inasmuch 
as  he  could  spin  several  hanks  finer  per  lb.  from  the 
same  quality.  Now  the  cotton  which  came  here  from 
India  was  pressed  to  an  extent  for  beyond  that  coming 
from  Egypt  or  America,  on  account  of  the  freight,  llien 
Ihere  was  the  question  of  the  longer  hours  of  labour, 
but  he  did  not  think  very  much  of  that,  for  he  believed 
tfaact  the  same  i^blic  opinion  whidi  had  tended  in  the 
course  of  tiie  last  25  years  to  reduce  tiie  hours  of  labour 
in  Lancashire  lactones  would  do  tiie  same  in  India. 
The  hours  now  were  slavish  and  intolecable,  and  capit- 
alists these  would  And  that  by  employing  the  workpeople 
to  a  moderate  degree  they  would  improve  their  qualiW, 
introduce  a  more  intelligent  class,  and  of  course  would 


have   superior  hands   for  the   management  of  ^eir^  forestTwh^^ 


Broadi  cotUm,  or  Dallerah.ootton,selliaglaiisiryodat 
7id.  P«'l^>^*'^^^BpDn  into  60*8  yam,  a  ^  fine 
number  indeed.  It  was  also  used  in  the  jprodncfUoa  of 
32's  twis^  which  was  used  ao  ffictenaiv<dy  m  Blacikbom 
for  Indian  shirtings.  There  were  various  caues  lor 
the  improvement  m  the  Tn^inn  staple,  one  bdx|g  tks  o^ 
istonce  in  India  of  the  Gotton  Frauds  Act,  whid^  in  lui 
opinion,  had  done  ftgT^^  ^^  ^  dieck  the  detanontion 
of  TT^t^ifJT^  cotton.  The  question  was  at  the  piusentiDO- 
ment  before  the  Indian  -Oonndl,  wlio  had  been  jnmA. 
for  some  yetfs  to  abdirti  ttae  Aot,  bat  he  hepsd  tfaij 
would  not,  for  the  oesisumets  ^  Lancaahire  wsn  of 
opinion  that  great  advatfbage  had  been  deimd  fmm  it 
iSksrewweao doubt o&eriWBaBS  at  wodEas  wdltad 
the  peqfde  of  India  natnraBy  saw  it  was  to  thsir  tdna- 
tage  to  produce  a  superior  qoality  of  oottoi  to  tittt 
which  tliey  had  done.  On  the  whole,  he  came  to  tM 
conclusion  that  though  a  check  might  be  put  for  a  brirf 
j>eriod  to  the  cotton  manufocture  in  India,  as  sianUr 
checks  had  occiuied  in  Lancashire,  India  would  ovw- 
come  them  all,  and  would  become  a  great  mann&ctaniic 
nation. 

Mr.  XUiot  had  noticed  with  interest  that  in  the  Eli  of 
of  names  read  out  by  Mr.  Helm  of  firms  at  Bomla^ 
engaged  in  the  cotton  manufacture,  the  most  soocem 
were  those  with  native  names ;  some  of  &em  alwwed 
returns  nearly  douUe  those  made  by  European  finn- 
A  short  time  aco  a  prsject  had  been  brought  under  bii 
notice  for  setting  up  mills  in  the  interior  of  In^ " 
the  centre  of  the  cotton  field,  wheve  labour  oonU  m 
obtained  at  Isast  26  per  oent.eheaper  tiian  >&  S<>i^^ 
They  would  also  save  oonsideEably  on  the  oaixiage  oc  tu 
raw  material.  He  also  understood  it  was  pioposedtoi^ 
up  experimental  forms  in  India,  with  a  view  of  intndoc- 
ing  improved  seeds  and  dlErfzibuting  them  to  the  peops 
in  the  neighbourhood  of  the  mills;  and  with  all  thai 
advantages,  if  the  profits  of  the  mills  in  Bombay  wen 
already  considerable,  those  erected  in  tiie  iutaRff 
promised  still  better  returns,  particularly  if  ^^V^ 
estobUdied,  as  they  must  be,  in  the  neighboorhoM  a 


machinery.  He  was  not  sorry  that  the  hours  of  labour 
had  been  reduced  in  Lancaahire,  but  he  ho|)ed  they 
knew  "^ere  to  stop,  and  he  certainly  did  not  tmnk  they 
could  go  lower,  llie  item  of  coal  was  very  important 
in  the  management  of  a  Lancashire  footory,  at  least 
during  the  last  two  or  three  years,  when  coal  had  been 
double  ito  normal  price,  they  had  suffered  very  con- 
siderably. He  did  not  know  much  about  the  Indian 
coal  fields,  but  he  understood  there  was  a  likelihood  of 
coal  being  found  there,  such  as  could  be  used  for  steam 
purposes,  and  if  that  were  the  case  he  hardly  knew 
what  advantage  would  still  be  wanting  to  th»  Indian 
spinner  and  noanufocturer  in  order  to  enable  him  to 
compete  suooessfoUy  with  Lancaahire.  During  the  last 
few  years  Lancashire  had  lost  the  trade  with  I^ia  up  to 
at  least  20*8  or  24'b  yam;  though  years  back  she  used 
to  send  all  the  yams  India  required.  There  was  for- 
merly a  oonsiderable  trade  in  these  low  cheap  yams  and 
goods ;  but  it  had  now  entirely  disai^>eared.  In  pro- 
portion as  the  Indian  operative  became  more  experti  he 
would  gain  upon  Lancashire  in  the  finer  numbers,  to 
which  at  present  he  was  a  conmarative  stranger.  Mr. 
Helm  had  aUoded  to  the  possibility  of  India  import- 
ing cotton  from  America,  but  he  certainly  did  not  see 
why  she  should  not  import  it  from  Ej^pt,  for  the 
Egyptiim,  which  was  used  extensively  in  Lancaahire 
for  the  finer  numbers  of  yam,  could  be  laid  down 
in  India  quito  as  cheaply  as  in  Manchester.  But 
Uiere  was  another  point  wbioh  should  not  be  lost 
^ght  of«  vis.,  that  during  the  last  four  years  thne  had 
b^  a  snbstantial  improvement  in  the  qualify  of  the 
Indian  staple.  He  himself  used  Indian  cotton,  as  well 
as  American  and  Egyptian,  and  he  had  seen  a  most  sub- 
stantial improvement  both  in  the  qualify  and  steple.  A 
fow  vears  ago  you  could  only  spin  Indian  cotton  up  to 
numbers  coarser  than  30*s,  but  at  the  present  moment 


in  the'  vieinify  of  coal  fields.  Oe  believed  that  thi 
manufaotaren  of  Manchester  had  better  tcSkm  \m 
example  of  the  juto  mannfocAurera  of  Dundee^  sons  « 
whom  were  shutting  up  their  mills  and  tnnspo^ 
their  nutchinery  to  India.  It  might  seem  a  doknl 
prospect  to  think  of  such  a  thing,  but  there  wera  niajr 
consoling  circumstances.  This  country  was  resBy  too 
full  of  money,  and  for  want  of  a  proper  ootirt 
for  capital  many  persons  were  induced  to  embui 
in  undertakings  which  came  to  itdn,  or  to  in^^ 
in  foreign  loans,  which  sometimes  were  not  much  bettK. 
Independently  of  that,  it  was  impossible  to  view  witboot 
some  Mixiefy  tJie  indefinite  increase  of  the  pomilstias 
crowded  into  this  nanrow  ishmd,  entirafy  deponaiiitfa 
their  existence  on  a  Bi:^y  of  foreign  proonoe,  mcb 
might  at  any  time  be  interrupted.  If  a  certain  anto^ 
ofEaglish  c^tal  were  removed^  and  profitaUy  eaqdoyv 
abroad,  the  produce  coniing  bade  here,  he  did  not  think 
in  the  long  run  tins  country  would  be  the  loser.^  'W^ 
regard  to  the  duties,  t^ey  were  no  doubt  obiectionalw 
but,  as  was  sail  by  Lord  SaHsbuiy,  they  could  not  afbrd 
to  lower  them  at  present.  If  they  were  to  abolish  erv}- 
(^eotienable  duty,  India  would  become  bankrupt 

The  Bsv.  Jas.  Long  said  that  during  his  residence  io 
India  he  had  heard  many  complaints  with  regard  to  the 
bad  qualify  of  tdie  goods  they  were  getting  nom  Man* 
Chester,  and  this  made  a  bad  impreaiion  on  the  native 
mind.  When  he  first  went  to  India,  everythhig^ 
an  "B^gWali  stamp  upon  it  was  looked  upon  as  good  and 
gennine,  but  that  was  by  no  means  the  case  new.  trb«B 
there  was  a  moral  a8|fect  to  the  question  also.  Tvo 
years  ago  he  apent  a  wmter  in  Moscow,  and  ssw  *8<^ 
deal  of  the  manufoctures  there.  Speakiitf  to  «<"b^  " 
the  Russian  noblemen,  he  aaked  why  uisy  ^^  J^ 
much  into  mann&cture,  the  country  bsisg  sBuneatly 
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mkillinl,  mi  ha  fonid  tluit  tbioiigboiit  BnHoi  the 
BiirfKCaiiag  STBtem  was  advoeated  on  the  groiud 
thit  tfwy  needed  a  nuddle  cla«  to  oome  between  the 
noUai  lad  the  peaaaatrj.  Hehadheaidtheasmeazini- 
meat  assd  in  Amenoa,  aad  he  had  no  doabt  it  also 
tp^  with  great  Ibroe  im  India. 

Ifr.lalaaahedif  iiweroreaUy  the  &ot  that  ateam 
coil  wai  ftve  tunea  aa  dear  in  India  aa  in  Sngland. 

Ir.  Wnwm  donhted  whether  the  improrement  in  the 
qBaKty  oi  Indian  eetton  was  attributable  to  the  Cotton 
Fmdi  Act,  as  the  same  result  had  taken  ]^laoe  in  parts 
of  Isdia  whore  it  had  not  been  in  operanon.  And  he 
yiu  not  safe  that  the  whole  oC  the  oottm  had  improved 
in^nl^.  Haay  years  aga  seme  of  the  cotton  grown 
«u  as  ine  as  may  produced  now,  bat  it  was  used  for 

riag  by  tiM  aatiyes  thenaelves  in  the  interior,  and 
iHudi  foand  its  way  abroad  was  veiy  earekssly 
tnatal  The  growers  were  entirdy  in  the  hands  o£  the 
Bitire  barirors,  «nd  did  mot  mooh  care  what  became  of 
it  The  naiiTe  hand-spinaing  indastiy,  which  was  pre- 
Tilent  when  he  wentw  India,  had  eatirely  Mkn  away 
of  late  years,  b«t  the  growers  having  become  indepen- 
dent of  the  tyrannical  native  bankers,  a  great  improve- 
oentbad  tahen  {dace  in  the  oaltivBtion  and  production, 
btctose  the  froeeeds  went  into  the  pockets  of  the 
cvltiTston  ttkesMelres.  Tlie  Act  had  not  been  in  force 
in  Midias,  b«t  he  beUeved  there  was  an  eqmal  improve- 
ment in  the  ^aality  of  the  cotton  there.  He  was  very 
glad  to  hear  that  it  was  eo  generaL 

M^jsr.Oiimiai  Harriott  said  his  opinion  en  this  enb- 
jc^  might  be  snaned  op  in  two  wards,  ^doh  wereoften 
toed,  bathe  feared  not  always  eonsidered— iVee  Tiade. 
Ha  had  come  4karo  partly  in  the  hopes  of  hearing: 
expicsMon  of  the  views  of  Manahester  men  en  the  qn 
m  what  was  the  duty  of  Gh»veB|iment  in  the  matter, 
bit  it  had  taken  mm.  tntereating  tmn,  vis.,  what  were  the 
pwapaotsof  the«itton  manafactaupe  in  India.  Heshcttld 
UTQbeaQdad  if  Mr.  Hebn  hadetated  more  folly  the 
cttuea  of  £e  very  large  differenee  in  first  eost,  wliioh 
Mr.  Hasan  seemed  to  question.  The  latter  gentleman, 
bowQTer,  had  hardly,  he  thought,  made  sufficient  allow- 
tace  fbr  the  point,  very  properly  urged  by  Ux,  fi^m, 
that  it  was  not  sufficient  to  show  that  a  given 
people  could  make  a  thing  cheaper  than  we  or 
uyWy  else,  in  order  to  prove  that  they  were  Ukdy  to 
Rp])ty  it ;  it  was  also  necoBsary  to  show  t3mt  it  was  the 
ntiele  to  which  they  could  most  profitably  apply  their 
lAboar;  and  one  dronmstanoe  mentioned  by  Mr.  Mason 
vmt  niher  to  show  that  his  expectations  might  not  be 
i^i&ed,  viz.,  the  improvement  of  the  staple  and  con- 
<fition  of  the  cotton.  He  was  glad  to  hear  niat  sudi  was 
^  ease,  bat  it  raised  the  question  whether  the  growth 
of  tile  raw  material  would  not  be  a  more  profitable 
ooeopatioa  for  the  capital  and  labour  of  India  than 
(Bnrafactnies.  There  was  one  point  in  the  paper  which 
^  was  not  sure  that  he  clearly  understood,  viz.,  that 
<•«  of  the  advantages  possesmd  by  the  Indian  manu- 
^Mteier  was  the  import  duty,  and  he  appeared  to  deduct 
&o«  the  nett  average  profit  of  11  per  cent,  the  entire 
^nomt  of  the  du^,  which  was  5  per  cent,  on  the 
^ii^  not  on  the  profit  This  seemed  to  him  to  involve 
A  iaDaey,  and  perhaps  he  had  not  rightly  caught  Mr. 
Hda/d  meaning.  With  regard  to  the  Cotton  Frauds  Act. 
<^oigh  he  had  strongly  advocated  its  introduction,  he  had 
Kibaeqaeotly  not  been  able  to  obtain  proof  tiiat  it  had 
^  of  BMli  real  benefit  when  in  actual  operation.  In 
'^^Belaalon,  he  expressed  his  conviction  that  there  was 
°0BB^  (Weulty  for  tiioae  who  had  «uth  in  free  trade, 
^0^  there  might  be  jNraotical  difficulties  in  the  way  of 
tboia  «ho  had  to  provide  the  revenue. 

^*  ImMftd  he  Slight  pediaps  ha  able  to  give  some 
™"B>istisn  with  ra|^  to  the  iaapnyvsment  in  tite 
wity  of  Indian  cotton,  having  been  aofiiged  fiiraome 
^^  A  Boahay  upoa  that  ipisftioiL    He  was  ^ad  to 


hear  thai  the  oMJity  of  ootton  coming  fron  B«mhay  had 
mnch  improves  of  kte,  but  the  Gevenim<intflxperimenta 
with  foreign  seed  Aowed  thatthey  were  of  littde  value  in 
comparison  with  efiocts  for  improving  the  native  cotton. 
The  real  cause  of  the  former  bad  coition  of  oottonwat 
the  mode  in  whaeh  it  was  manipulated  and  collected. 
First  of  all,  it  was  left  80  long  on  the  bush  that  it  bocame 
nnzed  with  large  quantities  of  brown  lea^  wd.  then  it 
was  socoUeetedasahnost,  if  not  entMy,  to  deetn^O^ 
fibre.  The  olnect  of  the  natives  was  ta  get  it  aik^6«M» 
as  possftde,  and  they  therefore  left  it  out  aU  njf^U.iA  the  . 

dew,  which  was  very  heavy,  and  in  Ae  mormjg  it  was 
put  in  pits  dug  in  the  ground,  and  thus  by  the  absori>tion 
of  moisture  it  beoame  one-third  heavier,  but  the  elasUaty 
of  the  fibxe  was  almost  destroyed.  Having  called  the 
attention  of  the  Government  to  this  matter,  he  was  en- 
trusted with  tiie  drafting  of  a  Bill  to  put  a  stop  to  these 
bad  practices,  which  was  eventually  carried.  HobeUeyed 
it  was  owing  to  the  prohibition  of  this  system,  and  to  the 
almost  univerKd  introduction  of  American  cotton  giM, 
that  the  improvement  in  cotton  was  attributable,  tie 
should  be  very  glad  to  think  that  it  arose  from  improye- 
ments  in  cultivation,  but  he  did  not  believe  that  such  was. 

the  ease,  nor  could  this  be  looked  for  until  thero  was  W. 
improvement  in  agrieultare  generally. 

Mr.  YoahinreaBaited  that  Mr,  Helm  \aA  given  the 
iacts  and  figures  ef  to-day,  while  Mr.  Mason,  not  dis- 
puting the  foots,  tbaugbt  the  foots  wonld  he  different  in 
the  fr^nre,  and  that  the  results  would  vary  accordingly^ 
This  was  of  course  to  a  great  extent  a  matter  of  specula' 
tion.  The  In(tian  mind  was  oarpaMe  of  development,  no 
do«bt,but  he  did  not  think  the  people  would  admcewitii 
such  rafndity  that  they  would  be  able  to  Mp]^  the  finer 
counts  ef  cotton  for  a  long  time  to  oome.  Thoy  would 
get  on  gradually  from  the  coaxeer  to  ^le  finer,  but  it 
would  be  K  long  time  before  they  would  be  able  tomipply 
all  their  own  requireanents,  so  that  Manchester  menu- 
factarers  must  etill  look  forward  to  a  considerable 
nuoket  in  India  for  some  years  to  eome.  He  was  anxious 
to  ezpnss  his  oonviotion  of  how  impc^tic  it  was  to  oon- 
tinue  the  ieopoit  duties,  ^^ohever  view  was  adopted. 
If  Mr.  Helm  were  right,  the  oomtimiaBfce  of  these  duties 
induce  peepis  to  invest  money  in  mills  in  India, 
iding  very  largely  for  their  returns  <m  these  dutiee, 

then  by  and  bye,  when  it  was  thought  advisable 

tombdish  them,th^  would  bS'Suingin /SreMj^oMptfrttf 
for  their  contiDuanoe,  and  the  difficult^  of  getting  rid  of 
them  would  be  nraeh  enhanced.  It  was  said  that  tiie 
Indian  loeisme  conld  sot  be  raised  without  these  duties, 
but  iwanbootted  that  the  people  of  India  paid  them  in 
the  price  ef  goods,  and  they  could  equally  weUpay  them 
if  levied  in  some  other  form.  On  the  other  hand,  if  Mr. 
Mason  was  right,  was  it  not  unjust  to  the  mannfocturers 
of  Ettghmd,  who  had  built  mills  for  the  purpose  of  sup- 
plying the  wiiole  world  with  cotton  goods,  to  shut  them 
out  even  to  eny  extent  from  the  Indian  market 
by  tfa^e  duties.  It  was  a  simple  matter  of 
jnstioe  that  they  shouM  be  swept  away  as  soon  as 
poanble.  With  regard  to  the  qiial%  of  the  goods  sent 
to  India,  he  knew  something  of  the  manofocturers  of 
Lanoaahire,  and  he  contended  that  they  gave  m  good  a 
shilling's  worth  for  a  shilling  as  any  manufiactnrsr  in 
the  world.  They  had  cent  bad  geois  to  India  because 
the  people  would  not  pay  for  good  ones,  and  he  did  not 
believe  tiiat  tliis  had  anything  to  do  with  stimulating 
Indian  manufoetuxers.  It  thelndians  docAored  the  raw 
cotton  for  the  Bnfflish  market,  they  would  not  be  above 
dectoring  the  goods  for  their  own  maiket.  The  men  of 
Lancashne  only  a^ed  for  a  foir  field,  and  no  ln1aMioe» 
and  then  if  the  tinde  left  them  thoy  would  snbinti  ^th 
the  best  graoe  possible,  not  grrnnwhig  oir  xifftBgf  but 
meeting  events  like  men,  and  finding  some  oflMT  field 
for  the  omfdoyment  of  their  capitU.  They  dM  not  want 
anytlnng  done  to  keep  the  trade  in  LsaoaiihlM^  but  only 
justice  and  free  soope  forgeodstobe  mademero  they 
could  be  prodneed  dieapest  and  most  ift  the  btsfcst  of 
the  people  who  oonsomed  them. 
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Mr.  SipinasM  said  that  though  he  had  no  personal 
knowledge  of  this  subjeot  he  had  lately  searched  the 
Statistics.  Abstract  for  some  information  npon  it,  and 
he  fonnd  that  during  the  time  that  these  manu&cto- 
ries  had  been  at  work  in  India,  both  the  yalue  and 
quantity  of  cotton  goods  sent  to  that  country  from  Eng- 
land had  increased.  As  regarded  the  abolition  of  the 
import  duties,  he  had  not  heard  any  allusion  to  Lord 
Salisbury's  argument,  that  as  long  as  they  were  retained 
capital  would  DC  rather  shy  of  throwing  itself  into  the 
Indian  cotton  manufiactiue  on  account  of  the  uncertainty 
whether  i^ey  would  not  be  taken  off. 

Mr.  Helm  did  not  think  those  who  found  fiEtult  with 
Lancashire  men  for  producing  what  they  called  bad 
cloth,  really  understood  the  nature  of  the  case.  The 
price  of  cotton  had  risen,  but  good  and  bad  cloths  had 
alwajrs  been  sent  out ;  Uie  merchant  or  mamifiActurer 
shipping  most  of  those  for  which  he  had  most  orders, 
and  the  goods  were  made  week  by  week  in  accordance 
with  the  orders  received.  To  give  an  instance  from  his 
own  experience ;  he  noticed  some  years  ago  that  cotton 
dyed  goods  sent  to  the  East  were  much  impaired  in 
brigh&ess  of  colour  by  being  dressed  with  starch  and 
other  materials  after  thenr  were  dyed,  and  he  thought  he 
would  introduce  something  better.  Accordingly,  he 
sent  out  an  experimental  shipment,  got  up  under  his 
own  superintendtnoe,  the  goods  being  pure,  and  the 
colours  bright  and  brilliant  The  goods  on  their 
arrival  were  pronounced  beautiful*  but  oy  the  next  mail 
he  heard  that  thejr  could  not  get  along  with  thein,  and 
ultimately  after  waiting  eighteen  months,  he  received  a 
sale  note  showing  that  he  had  made  a  loss  of  10  per 
cent,  by  the  transaction.  Of  course,  he  had  not  sent 
out  any  pure,  brilliantly  dyed  goods  since.  There  was  a 
good  deal  of  fiJse  sentiment  about  this  matter,  and 
some  degree  of  ignorance.  They  had  been  sending  out 
heavily  dyed  shirtings  and  tea  cloths  to  the  East  for  the 
last  ten  years  espeoally,  and  orders  were  continuiJly 
coming  for  them.  Now  by  this  time  the  natives  had 
surely  get  to  know  how  long  they  would  last ;  but  there 
were  many  people  there  as  here,  who  would  rather 
pay  more  frequently,  even  although  the  article  did  not 
last  so  long.  It  was  therefore  a  question  of  the  moral 
or  mental  condition  of  the  buyer;  and  if  he  wanted  to 
buy  such  goods,  who  should  hinder  himP  He  had 
listened  with  great  interest  to  the  remarks  of  his  friend 
Mr.  Mason,  and  if  he  had  gone  into  speculations  as  to 
the  future  he  might  perhaps  have  agreed  with  him  upon 
many  of  them ;  but  he  had  felt  that  his  business  was  to 
speak  to  fieusts  about  which  there  was  very  little  informa- 
tion; indeed,  he  did  not  know  himself  untU  the  last 
moment  which  way  they  would  tell.  No  doubt  the 
native  operatives  would  learn  by  experience,  but  if  they 
did  more  work  and  attended  to  a  larger  number  of 
spindles  it  would  only  be  under  the  pressure  of  higher 
wages.  So  long  as  labour  in  India  was  cheap,  so  long, 
he  feared,  it  would  be  inefficient.  The  hours  of  labour 
were  most  important,  and  it  had  been  truly  said  that  in 
England  we  had  reachai  the  limit  beyond  which  econo- 
mical considerations  would  not  permit  us  to  go.  His 
impression  was  that  a  man  could  do  as  much  in  ten  hours 
as  in  twelve,  but  he  'did  not  believe  he  could  do  as  mudi 
in  eight  as  he  could  in  ten.  It  was  a  question  entirely 
of  physical  capability.  He  was  aware  of  the  deteriora- 
tion of  the  staple  by  pressing,  and  had  aJlowed  2  per 
cent,  for  it»  though  he  was  not  previously  aware  of  the 
results  of  Dr.  Forbes  Watson's  latest  experiments,  in 
which  he  had  taken  great  interest.  All  he  meant  to 
contend  for  was  that  such  points  only  caused  minor 
differences.  With  regard  to  the  question  raised  by 
Mijor-Q«nend  Marriott  about  the  duty,  it  seemed  to 
him  quite  clear  that  if  the  dutv  of  6  per  cent  on  the 
market  price  were  removed,  toe  price  for  the  pro- 
ducts of  the  Indian  mills  would  fall,  and  the  effect 
would  be,  other  things  remaining  the  same, 
to  reduce  the  return  on  the  sales  to  the  same  extent,  and 
inasmuch  as  the  capital  was  returned  one  and  a  teolh  in 


the  course  of  the  year,  the  proportion  of  profit  mast  be 
reckoned  as  rather  more  than  the  duty  itiell  With 
regard  to  experiments  in  the  interior,  he  remenbtnd 
about  two  and  a  half  years  ago  a  proposal  being  made  to 
a  friend  of  his  to  buHd  a  mill  on  a  very  fine  estate  in  the 
interior,  and  he  was  invited  to  join  in  the  eoterpriie.  It 
looked  very  beautiful  upon  paper,  and  they  went  so  hi 
as  to  get  estimates  for  the  nuu^iinery,  but  on  foithsr  in- 
vestigation it  looked  so  doubtful  in  many  particolsntbit 
it  was  abandoned.  No  doubt  large  beds  of  coal  had  been 
discovered  in  Lidia,  at  Warora  especially,  but  he  did  not 
understand  that  the  quality  was  anywhere  equs^  to  &ig- 
Ush,  or  that  there  was  any  prospect  withm  the  life- 
time of  anyone  then  present  of  coals  being  prodooed  it 
half  its  present  price,  which  was  at  least  608.  a  ton,  for 
that  which  in  England  could  be  got  for  10s.  The  ml 
economical  reason  which  accounted  for  the  fiict  that  nianj 
countries  with  splendid  resources  could  not  utilise  them, 
had  rather  escaped  attention,  and  it  was  somewhat  dii* 
cult  to  deal  with ;  but  if  only  raw  material  and  liboor 
were  requisite,  whv  did  they  not  go  and  bmld  mills  in  the 
Southern  States  of  America,  where  there  was  abundince 
of  coal  and  iron,  as  well  as  cottdi.  There  were  many 
more  natural  advantages  there  than  in  India. 

Dr.  Brlggs  said  he  had  recently  heard  from  the  chief 
engineer  at  Warora  that  f^resh  coal  had  been  found  n«r 
the  sur&ce,  and  that  a  railway  was  being  constrocted  to 
the  works.  When  acting  as  Direotor-Qeneral  of  G«oIs 
he  made  inquiries  as  to  the  cost  of  ooal,  and  found  thst 
there  it  could  be  obtained  at  the  pit's  mouth  for  Smpeei, 
or  16s.  a  ton.  With  regard  to  the  improvement  to  be 
expected  in  the  skill  of  the  native  workmen,  he  might 
mention  that  it  was  very  oommon  to  spin  cotton  in  the 
gaols  by  hand  looms,  and  whereas  two  yards  of  doth 
was  the  ordered  dav's  work  of  ten  hours,  many  ma 
after  a  comparativ^  short  time  could  produce  six  mi 
even  eight  yards.  His  head  derk  told  him  that  nnoe 
the  duty,  for  some  reason  or  other  a  good  deal  of  the 
cloth  used  to  rot,  and  the  customers  were  a  little  dii- 
satisfied.  They  only  used  yam  from  one  English  miH, 
but  nearly  all  tiie  coarse  cloths  came  from  Americi. 

The  Chairman  said  he  was  informed  by  Mr.  Hehn  that 
all  these  goods  were  made  in  England,  although  besrine 
an  American  brand.  He  must  say  he  entirely  agreed 
with  lAJr.  Mason  as  to  the  improvement  in  Indiui  oottco, 
and  also  that  great  thanks  were  due  to  Manchester  foi 
it.  He  saw  around  him  some  of  his  old  Bombay  friends 
who  had  passed  many  a  weary  hour  on  the  Bombay 
cotton  green,  and  they  would  bear  him  out  that  the 
cotton  ttiey  used  to  handle  twenty-five  years  ago  wae 
far  inferior  to  what  came  to  market  now.  It  was  qm^ 
true  that  unpressed  cotton  was  vastiy  superior  to  the 
pressed  cotion  sent  to  this  country ;  it  opened  oat 
much  more  freely,  and  was  not  (iked.  A 
handful  of  nice  fresh  cotton  in  India  smelt  like  new  ha j. 
but  by  the  time  it  got  to  England  it  was  a  very  du* 
ferent  affair.  A  commission  had  been  appointed  in 
India  to  inquire  into  the  labour  question,  and  posnbij 
some  restrictions  might  be  imposed,  but  most  of  the 
members  of  it  were  mill  owners,  only  one  or  two  beiof 
officials.  According  to  his  informaticm,  there  wis  a 
ffreat  opening  out  of  the  •coal  industrv  in  India,  and  he 
had  very  little  doubt  that  India  would  very  soon  be  able 
to  supply  herself  with  coal,  thou^^  the  quality  was  cer- 
tainlv  not  to  be  compared  with  Knglisn.  Some  seeioi 
of  a  better  quality  had,  however,  been  disoovered,  ana 
some  of  the  railway  companies  were  now  using  n^J^ 
coal.  From  a  note  given  him  the  day  before  ha  found 
that  whereas  in  1869  the  average  amount  of  cotton 
goods  exported  from  this  countrv  to  India  was  aboat 
twelve  millions  sterling ;  after  the  lapse  of  eighteen  years 
the  average  exports  only  amounted  to  sixteen  millioos, 
whidi  was  not  a  very  large  increase  considering  the 
growth  of  the  population.  With  regard  to  the  duties, 
he  had  not  scrupled  elsewhere  to  say  what  his  omokn 
was,  vis.,  that  they  oufl^t  to  be  swept  away,  in  the  ui- 


JOURNAL  OP  THE  BOOIITT  OF  ARTS,  Mat  T,  1978. 


I  fattth  of  BiigUnd  Dud   India*    la   the    lattoi* 
plhfi^iriM  ^Tiii|f  an  artificial  »timiilua  U}  monu 
^iMithir  Ml  qmio  sura  th'it  li*  the  dutiefl  war*^ 
ifid  tli^bkd  a  Ciir  field  and  no  favour,  the 

iniB  of  lAQcasbire  would  nover  ory  out  be- 

f  UvKf  oompetitoTs  m  Xudia  be&t  them.    It  could 

b  «xpiKW  i^t  the   ludmn   Government  oauld 

^  twij-  ill  tho   dntiaH   at  onee^  aa   they  brought 

oJf   £S00»000  ft   jGa.T,  which   it    would 

_  _inlt    to    replace.       Still    htj    saw    no 

,  tinf  Ahould  not  be  grndually  and  steadily 

L  until  they  ware  fin^y  abolifihed^  or,  at  any  r&be, 

J  It  a  mert!  re^tratiun    foe.     He  went   en- 

^  «itk  M4Jor-G«Fieral  Blarriott  aa   to  free   trade, 

pK«»y«d  tbi4t  if  they  were  only  bold  enoogh  to  adi>pt 

Ufiiplt  in  tiB  onttrety  in  India,  they  would  in  the 

foi  A  ftw  i^iaiB  aU  wonder  at  the  policy  which 

id  it  io  Long.    I^ome  time  &go  ho  had  been 

J  witk  tbfl  rrmaito  of  the  French  Minister 

^i  AJbira,  the  Duke  Deoncet,  on  thAt  anbjeot, 

qttit  at  3o^ean^  whm  he  mid  that  the  longer 

llha  moTQ  clearly  he  aaw  thai  in  the  dflTelopnaent 

lln^  wai  to  be  found  th«  sui^t  means  of  attain- 

i  wealth ;  and  bo  far  m  ha  wn»  pewonaUy 

,  he  should  nevjir  ceaae  to  adTOcatie  tho  reduc- 

fm!U>m  duiiea.  Hn  Gcmdiiaion»  he  begged  to 

Iftfote  of  tiubnka  td  Mr.  Helm  for  his  admirable 


I  titnniiiated. 


oasifiod  unanimoiulyr  and  thfi  pro- 
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ay,    Mny    oth,    1875;    Mftjor-Gkneml 
DLEY-WlLMOT,  E.A.,  F.E*St*,  Chairman  of 
_,  in  the  cliair, 
I  fdUowing    candi^tes  were    i)*''^P<^^'^    ^^^ 

s  nueinbera  i>f  tli0  Society : — 
-,  EidiMxil,  79,  Addiflon-road,  KensLngton,  '\V. 
iSchard,    16,    Woodflomo-road*    Highgate^road, 

L  Ikrid  W^^Uesley,  20,  Loaiioii>wall,  KC. 

'  F,,  J5,  Primed  i-#qnafe»  Buys  water,  W, 
Auguiitii%   I,  Paper-buildings,  Inner  Temple, 

t^Cl^tn  Eym  M,,  Oft,  Watling-atreet,  %C. 
,  John  P»IiD«r,  OS,  Oxford- terrace,  Hyde-pariE, 

\  Molph,  32,  WobuTn*squar€,  W.C. 
ohn,  2S,  Great  Cumberlsnd' place,  W. 
hnrai,   WilliiTO,    ETenJeigh- house.    Lavender- 
f  fl  or 

1,  G«org«  A^  111,  Maida-vale,  W. 
B,  I^omaa,   3,  Eichmond-ternice,  Whitehan, 

iftmeb  Duhwood,  10,  Whitehall- place.  S.W. 

E  Aithiir  F.,  15,  Queen's- gii1^-t«rraee.  8*W. 

^  J4)|in,  lfi9,  Barton- road,  N.W.,  and  Whitefriujiij 

UenfT,    8,  Qionc«atOT-n>ad,    Sonlk   K^- 

^fonomng'  candidates  were  balloted  for  and 
ItlactM  members  of  the  Society :- — 

Dif^  Willimn,  C.E.,  4,  Woburn-pLice,  W,C. 
Ji^  a  C,  7,  The  Crescent,  Edmonton,  N. 
k^Mn    Evana,    23,    Cookspnr-stretit,   Chu-ing- 

li,  XInivamty,  Caracaf,  Yenezuelft. 
^,  Langhasn-str^t,  W, 
Fr«titis,    little   Nascot,    Watford, 


Hunter,  Jamea,  73,  Belsize-park- gardens,  Hampetead^l 

N.W. 
KyiuLSton,  William,  5,  EnMell-iqaare,  W.C. 
Oticbterlony,  Jamee,  8-1,  BeMze-pwk-gardens,  N.W. 
Oircnili,  John,  f^hackleweU-lane,  Dakton,  E. 
PeTtievia,  Spencer  Arthur,  11,  St.  QeorgoVroBd,  Eoole-I 

ston-aquaro,  8.W. 
Raymond,  WilHam  T.,  121.  Pall-mall,  S.W. 
Richarde,  Edward  Hairinson,  8,  Adam-atreet^  Addpbif 

W.C. 
Eow,  BlminerT  74#  Bedford-gflrdens,  Kensington,  W. 
Bow0»  HobOTt,  40y  Alfred-phice  Weat,  South  Kenaingon, 

S.W. 
Sanderson,  Arthur.  84,  Earra-conrt-road,  S.W„  and  52, 

Bemors*street,  W. 
Santlev,  Charles.  5,  Upper  Hamilton-terwce,  N,W. 
Towosbend,  Charlei  Thornton,  India  Museum,  South 

Kensington,  S.W. 

The  pn^BT  read  was  :^ 

H0ESE-8H0ES  AKD  HOESE- SHOEING. 
By  George  Fleming, 

The  anbjeot  which  I  have  the  bonomr  of  in- 

trodticing  to  you  this  evening  is  one  that  I  feel 
asBurtjd  is  partioularly  appropriate  for  diticusaion 
before  the  Hociety  of  Art**,  as  it  is  not  only  of  a 
directly  practical  tmd  humane  character .  but  of 
great  importance  from  an  every-day  utilitarian 
point  of  view  ;  for  it  has  reference  not  only  to 
the  preservation  and  comfort  of  the  noblest  and 
most  n«efnl  animal  ever  domesticated  by  luan, 
but  is  also  reliited  in  the  closest  manner  to  the 
Uflcf Illness  of  that  animal  as  a  fleirant,  ajul  to  the 
full  developnientof  its  powers  as  a  living  machine* 

It  would  take  us  rather  beyond  the  limits  of  our 
subject  if  we  attempted  to  point  out  the  very 
important  part  the  horse  plays  in  the  world,  and 
in  the  progresa  of  civilisation »  and  to  what  an 
extent  maiiind  has  to  rely  on  him  for  most 
easentiol  services,  rendered  in  peace  or  ia  war; 
neither  need  we  dwell  on  the  share  this  creature 
has  taken  in  the  development  of  civilisation,  and 
in  the  great  event*  wMch  have  marked  the  history 
of  our  Bj>ecies*  Suffice  it,  therefore,  to  state,  tliat 
on  no  other  animal  has  devolved,  or  tjotdd  lie 
imposed,  the  some  onero^is  dutiei,  and  to  no  other 
creature  is  man  indebted  for  so  many  services  and 
benefits*  These  could  never  have  been  rendered 
but  for  the  fact,  ^scovered  at  a-  very  eai'ly  period 
in  the  history  of  mtmt  that  the  horse  waa  ^ted 
with  a  Bpecial  conformation  which  atdapted  lum  for 
th#  most  varied  xises  under  the  most  diverse  cir- 
cmiwtaiicfS,  and  that  the  chief  point  in  tliis  con- 
formation was  the  presence  of  a  solid  foot  cased  in 
tough  elastic  horn. 

^c  varied  uses  to  which  the  horse  hfl«  heeii 
subjected  Efinoe  he  was  taken  from  a  wild  condition, 
and  the  wiMiii^  and  cheerful  manner  with  which 
he  has  undergone  fatigue?  and  performed  duties 
which  are,  one  would  think,  quite  foreign  to  his 
nature ,  have  certainly  all  been  owing  to  his 
combined  and  imeqmnled  qunlitjes  of  stronffth^ 
courage  I  speed,  fidefity,  and  obidience,  aa  well  as 
docility ;  and  thotijgh  liis  great  value  has  mainly 
depended  upon  a  just  disposition  of  tbt^HC,  ycft  it 
cannot  be  *loubted  that  to  the  presence  of  a  won- 
derfully contrived  foot  the  horse  largely  owes  his 
exalted  position  above  ail  those  croaturos  which 
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h&VB  submitted  themtelvee  to  domesticatton  and 
toil  for  tbo  boaefit  q{  the  human  species* 

The  historj^  of  maukiud  aburrdaatly  teatifiei 
tliat  everj'  jKjgsible  use  and  apphcation  of  this 
animal,  whether  in  war,  commerce,  or  pleasure, 
ieema  to  have  been  anticipated  by  the  most 
ancient  peoples ;  and  those  old-world  nations 
wbiobt  long  agea  ago,  most  largely  employed  the 
horse,  were  the  great  centres  of  antique  civilisa- 
tion. Indeed,  it  may  safely  be  asserted  that  but 
for  the  horse  the  human  raoe  could  not  have 
reikihed  its  present  state  of  progress  and  refine- 
ment. OT  have  been  able  to  contend  aEainit  the 
numerous  obstacles  to  advancement  and  materiiil 
happinesfl  which  suiToundod  it;  and  it  has  been 
well  saidt  that  nest  to  the  want  of  iron,  the  want 
of  horses  would  have  bijen  one  of  the  greatest 
physical  bamers  to  the  perfecting  of  the  Avia  of 
civilised  lifo-  And '  but  for  the  horao  being 
endowed  with  a  continually  growing  hoof^  which 
covers  tbe  most  beautiful  Bi\d  delicate  atructuresi 
and  which,  being  aolid,  and  a  slow  conductor  of 
heat  and  cole!,  eminently  fits  him  for  travelling  in 
Siuow  and  ice  during  the  winter  of  northern 
regions,  and  in  the  turning  sands  of  tropieal 
climates,  he  would  scarcely  nave  proved  himself 
worth  the  trouble  of  domesticating.  For,  not* 
withstanding  his  other  grand  qnalities^  no  inven- 
tion or  device  of  man  could  have  compensated  for 
the  absence  of  his  sQlid,  hcmf- cased  foot^ 

Therefore  it  has  happened  that,  from  the  earliest 
ages,  the  attention  of  horsemen  has  been  largely 
centred  on  the  fi^ct  of  the  horse ;  and  no  matter  how 
perfect  the  other  points  of  bis  conformation  may 
have  be^n,  if  these  organa  were  defective  all  waa 
bad,  as  none  of  his  good  quaKties  could  then  be 
made  eftective.  And  from  the.^e  ages  to  the  pre- 
sent time,  when  the  uses  to  whicn  the  horse  can 
be  put  have  become  so  multiphed,  and  so  much 
more  necessary'  for  our  business  or  pleasure,  this 
truth  has  been  daily  receiving  further  confirmation, 
imtO  the  aphorism,  *'^o  foot,  no  horse,"  has 
become  a  pain  fid  reality  in  modem  days  ;  though 
it  is  but  a  re-ocbo  of  what  was,  no  doubt, 
auncioted  centuries  beyond  two  thousand  years 
8pOi 

I'or  the  manifestation  of  his  strength  and  the 
due  development  of  his  other  good  qualities,  the 
horse  must  rely  upon  the  Houndness  of  his  feet,  as 
in  them  are  concentrated  the  efforts  created  else- 
where, and  on  them  depend,  to  a  great  extent,  the 
stolidity  and  just  equilibrium  of  the  whole  animal 
fabric.  So  that  it  ia  wisely  considered  that  the 
foot  of  the  horse  is  one  of  the  most,  if  not  the 
most»  important  part  of  the  body,  and  that  all  the 
splendid  qualities  posseased  by  the  noble  creature 
xnay  be  diminished  in  value,  or  hopelessly  lost,  iJ 
"Itrough  disease  or  accident,  natural  or  ac^jnired 
ef ects,  or  other  causes,  this  organ  faUa  to  i>erEorm 
ita  allotted  task. 

Seeing,  then,  the  ^eat  interest  and  importance 
which  attaches  to  this  animal,  in  ita  being  of  all 
creatures  moat  ooneemed  with  man  in  promoting 
a  progressive  and  Ion g-eontinued  civilisation,  and 
to  the  means  and  appliances  which  have  from  time 
to  time  been  brought  to  bear  in  increasing  the 
utility  of  thia  devoted  servant,  it  cannot  but  be  a 
matter  of  public  interest  to  inquire  into  an  art 
which,  however  insignificant  it  may  generally  ap- 
pear, yet  increases  a  hundred- fold  the  uaefnlneda 


of  the  horse*  I  refer  to  the  art  of  shoemg ,  th 

which,  in  arming  that  portion  i>f  the  hoof  ' 
comes  in  contact  with  tne  ground,  and  sostilail 
whole  weight  and  propelling  power  of  the  txdst 
injury  is  not  only  averted,  but  the  power  of  I 
horse  is  greatly  developed.     An  art  wliickhiij 
directly  exercised  much  influence  on  the  < 
mankind,  and  lent  its  aid  to  the  restlesai 
human  action,  surely  deserves  some  notice ;  i 
it  be  looked  upon  as  a  modest  and  obscm^  »£t,l 
neverthelesfl  merits  the  attention  of  th«  hmaa 
no  less  than  of  the  utiU tartan,  in  eonseqn^oii 
its  being  so  closely  related  to  the  comfort  ifidff 
preservation  of  this  imimab  whose  value  ii  ( 
day  be<^ming  more  appreciated  and  e^xagg 

It  may  be  said  that  with  the  horse  in  a  i 
nature,    the    hoof    requires  no    protecticm* 
solidity  and  toughness  of  the  material  of  wh;' 
is    composed ;    the    absence    of    artificial  r 
nothing  but  the  weight  of  the  body  to  hi  i 
ported ;   and  the  bom  never  being  sabje  ' 
any  other   influences  than  those   it  is  nati 
adapted  to  resist,  maintain  it  in  health  and  i 
jured.     But  in  connection  with  climates  ^^ 
cation  alters  more  or  less  the  conditions  on 
the  horse  depends  for  the  horn's  integrity  rf 
efficient  protection   to  the  living  and 
sensitive  parts  it  encloses. 

In  several  regions  of  the  worlds  which  havi 
climate  and  a  soft  soili  and  where  the  hooh  i 
in   texture,   shoeing  is  seldom,  if  ever, 
Wacu  the  jonnieys  are  long,  however. 
labour  severe^  some  kind  of  artificiAl  prot< 
needed,  or  the  animal'a  feet  become  denud 
horn,  and  lamenees  results.    Among  the  I  ~ 
this  accident  is  repaired  by  the  horseman  exd 
ing  his  pony  for  one  whose  hoofs  are  a#t  wa 
or,  if  he  has  a  number,  he  rides  another  until  ti 
cripple  has  had  time  to  grow  a  new  supply  f 
weai'.  In  some  regions,  as  with  the  North* Amcr' 
Indians  and  the  Tartars,  raw  hide  is  used  ud  i 
occasions^  and  even  the  boms  of  other  crm^ 
and  in  Japan,  when  a  traveller  is  about  to  staftci 
long  journey,  a  bundle  of  rice^straw  slipp^isforl 
ateed,  like  the  one  I  now  exhibit,  is  tied  to  i 
saddle,  and  these  he  attaches  to  the  animal'i  f 
from  time  to  time,  as  they  become  worn*    Bti 
to  say*  the  Japanese  knew  nothing  of  atti 
iron  shoe  to  the  hoof  by  means  of  nails  until  i 
of  my  troop  farriers  were  sent  from  North  C 
to  that  country  in  18t)0,  to  attend  to  thf^ho 
purchased   for  the  expedition  to  Peking-    "* 
farriera  introduced  the  art  into  Japan. 

But  even  in  the  most  favonrea  countrieit  i 
usefulnesa  of  the  horse  can  be  but  limited  ^ 
some  means  of  protecting  the  hoof  froni 
wear.  And  doubtless  this  fact  was  Sf>on  i 
idsed  by  the  people,  who,  at  a  very  early  i 
trained  and  employed  this  animal^  and  waai 
doubt,  were  compelled  to  resort  to  Tariom  i 
vices  to  protect  it  from  inefficiency  from  this  c*" 
For,  with  the  spread  of  civilisation,  tho  dtff 
upon  the  servicea  of  the  horse  became  more  i 
and  heavy  ;  and  the  diversities  of  climate  tdl 
be  waa  carried,  as  well  as  of  races  which  t 
would  lead  one  to  suppoee  that  greattf  wti 
raorlificatiori  in  the  nature  and  oonsiitarwgr  < 
hoof  would  render  some  kind  of  def flK»  < 
lutely  necessary.  This  neoessity  led  t&  th^  l^ 
and  efficient  method  now  in  vogne,  of  tM'^^^'^ 
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»fiil  tm  to  tho  lower  border  of  th^  hoof  by 
of  tiJiils  driT<?n  through  thf*  horn, — a 
which    the     nmeteenth     contiLry    cannot 

run,  iJid  omo  which,  tio  the  individual 
ppoDOtt»d  or  first  practised  it,  muat  have 
ni  ft  Nit  of  no  ordinary  magmtude ;  while 
I  ui  rt  h«s  pfovcd  to  be  an  inv<?ution  scarcely 
"*-  r  to  that  of  the  steam -en  ginp  in  importance. 
.3  so  many  other  in ventioua,  this  one  ia  lost  in 
,  .Hiority  of  ages  ;  OJad  archioologiats  and  an- 
jiiTwj  have  for  nrairly  two  centuries  puzzled 
jI?Bi  in  vain  in  trymg  to  arrive  at  the  period 
Iba  art  of  hof«e-8hoeing  wat  introduced; 
'  nt  Tmt«rs  alEbrd  little  or  no  assistance  in 
ns  to  ^udge  whether  the  art  was  prac- 
i  in  their  day. 

a  r&cent  perimi,  horse-shoeing  woa  traoed 

back   with  certainty  than  the   ninth 

though    the    legends,    traditions*    and 

ma  relating  to  it  pro  veil   that  it  was 

But  the  great  advances  made  in  archteo- 

mufce    it   manifest   that   ghoeing    was 

the  Bom  ana  and  the  ancient  Gaula :  and 

it  la  persistently  stated  in  everyday  books 

itMie,    such    as  Haydn's   **  Dictionary  of 

^  that    the    farrier's    art    was    introduced 

inf  FUTi  by  William  the  Conqueror,  it  is  oer- 

ring  the  Roman  occupation  of  this 

^8  war©  shod  in  a  similar  manner  to 

Kj  lire  iiow-a-days- 

^'-jhoes  have  been  discovered  repeatedly  in 
uud  graves  of  anciient  Gaul,  and  even 
ittif'- fields  of  these  people.     They  have 
ad  in  numerous   inatauees  with   Boman 
tiGch  m  arms^  brooches,  himps^  €oins,  &c., 
Switzerland,  and  Belgium  ;  and  in  this 
tDimy  have  been  disco v<?red  iai  excavations 
*  in  the  streets  of  some  of  our  towns  at 
lie    depthsf,    in    Roman    camps ^    roads, 
and    in    various    other    situations; 
a  farther  proof  that  horse -sho*?ing  was 
m  this  country  before  the  arrival  of  the 
I*,  we  find  tbat  in  the    ancient  laws  of 
tlic  Of jurt- farrier  was    an   important  per- 
iod had  i?ert4iiii  valuable  privileges  eon* 
9pm  him  while  he  shod  the  King's  horses, 
iititt  not  trespass  further  upoa  this  ve^  in- 
i^eot,  but  refer  tbo®e  of  you  who  desire 
the    antiquity    of    horse-shoeing     to 
( *  *  Horse-shoes    and    Horse-sh  oeing ' ' ) 
1  m  I860p  in  which  the  whole  history  of 
is  carefully  discussed.     I  may  reniart, 
',  that  my  researches  have  carried  me  as 
as  about  300  years  before  our  eraj  when 
'  Tarentum  was  struck,  which  was  evi- 
led  to  represent  something  in  connec- 
farrter's  art :  x^^^^^^^ps  it  ^^^  intended 
.orate  the  biHh  of  the  art  itself. 

mention  that  there  can  be  no  doubt 

iwnporary  protection  for  the  hoofs  was 

'I  n^»orted  to,  as  we  find  it  mentioned  by 

Homan    writern    under   various    names* 

b«>Liiou  was  in  all  likelihood  something  of 

?  Vmd  as  that  now  used  by  the  Japanese  ; 

;  wu'4ld  also  apjiear  to  have  been  m^ade  of 

"^^ht  eonetmng  of  a  sandal.    Often  with 

"f'Bcucicet  horee'Shoe,  sometimes  alone, 

found  articles  of  different  shapeSj 

in  some   partieulars^  which    have 

*  **  hipposandals "   by  those  who 


believed  them  to  have  been  these  temporary  pro- 
tections. It  is  questionable  whether  many  of  these 
could  have  been  used  for  such  a  purpose,  however ; 
while  it  is  not  at  all  improbable  that  others  may 
have  been  attached  to  the  hoofs  of  horses  for 
some  other  purpose  than  that  of  a  sandaL  One  of 
these  articles  I  now  show*  It  was  found  with  two 
others  of  a  difFejent  shape  at  Sprtngheatl,  near 
Gravesend — the ,  site  of  an  ancient  British,  and 
afterwards  of  a  Roman  station  ^along  with  a  jmr- 
tton  of  a  Roman  horse-shoe,  many  Roman  coins, 
brooches,  and  other  articles* 

A  word  with  regard  to  the  "Roman  horse-ahoe,*' 
In  the  preparation  of  my  work  on  horse -shoeiug, 
I  had  occasion  to  examine  and  to  read  the  descrip- 
tion of  very  many  of  the  shoes  which  undoubtedly 
belonged  to  the  Roman  period,  and  I  was  sur- 
prised to  find  that  they  all  bore  the  greatest  re- 
semblance to  each  other :  so  much  so,  indeed,  that 
if  they  had  all  been  laid  together,  anyone  who  did 
not  know  that  the^  had  been  collected  in  Prance* 
Hwitserland,  Belgium,  and  England,  would  be 
likely  to  assert  tlmt  they  were  made  by  the  same 
artisan ;  and  there  is  also  a  wonderful  uniformity 
of  size  amongst  them,  which  would  go  to  prove 
that  the  horses  then  employed  in  these  countries 
were  smalL  The  shoe  is  of  the  simplest  kind,  bei^ig 
merely  a  narrow  strip  of  iron  bent  like  the  shoe  now 
in  use,  the  ends  of  the  branches  being  rolled  over  to 
form  * '  oalks , ' '  and  there  are  nearly  always  three  holt  a 
on  each  side  to  receive  the  nails*  The  holes  aud 
nails  form  the  distinctive  features  of  the  shoe, 
however;  and  have  led  me  to  consider  such  shoes  oa 
peculiar  to  the  Romano-CJallic,  or  Romano-Britisk 
period*  At  each  nail-hole  is  a  wide  oval  indenta- 
tion»  in  the  middlo  of  which  the  round  hole  for 
the  nail  is  made.  This  indentation  was  intended 
to,  and  did  receive  the  base  of  a  largo  flat-headed 
ttail,  which  it  supported,  and  prevented  from  being 
twisted  out  of  the  shoe,  Witn  the  two  calks,  each 
foot  in  this  way  stood  on  eight  distinct  points, 
which  ensured  a  gooil  foothohL  But  in  making 
the  oval  cavity  for  the  nail-head,  the  narrow  riiu 
of  metal  was  bulged  out  at  each  hole,  and  thus 
the  border  of  the  shoe  presented  an  undulating 
appearance,  which  is  exce^lingly  characteristic  of 
these  shoes. 

The  shoe  I  exhibit  is  a  cast  from  one  found  at 
a  deptt  of  twelve  feet  in  the  High-street  of 
Gloucester,  along  with  another,  and  a  Roman  lamp 
and  brooch*  I  also  show  you  a  shoe  and  nail  made 
by  my  farrier-sergeant  from  a  model,  to  illustrate 
the  way  in  which  the  Roman  shoer  fabricated 
these  articles. 

Towards  the  Middle  Ages,  the  art  of  shoeing 
acquired  much  importance  in  Western  Europe* 
Armour  of  a  heavy  description  began  to  be  worn  ; 
horses  of  a  large  sixo  to  carry  the  increased  weight 
were  bred,  and  their  hoofs  had  to  be  protected  with 
heavier  shoes.  So  important  did  the  art  become, 
that  the  farrier  or  his  superintendent  was  often  a 
high  officer  of  the  royal  household ;  and  kings, 
princosj  and  nobles  did  not  disdain  to  be  taught 
and  to  practise  an  art  upon  which  so  much 
dopended  in  those  days*  Noblemen  received  their 
titles  and  name  from  their  connection  with  the 
craft,  as  Marshall,  Ferrers,  Laferriare,  and  Forrier; 
and  gifts  were  bestowed  and  tenures  held  in  oon- 
nection  with  horse-shoes  and  horse-sboeinepnion 
espectally  in  England  during  the  reign  of  William 
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t^e  Conquerorf  NortliBiiiptoii  and  a  large  t[F»ct  of 
conn  try  wns  held  by  Bimon  St,  liz  on  eonditioii 
thiit  hp  provided  ibocs  for  Willium's  horgos ;  iiud  it  is 
probably  in  connection  witli  this  peculiarteniiretbat 
the  NortbaniptonibiTe  militia  weir  a  horee-ahoe  on 
tlieir  p 0 ucliea .  And  for snpenntcnding  th e Rhoeiug  of 

[  tiie  Banie  monarch^i  ateeds,  Henry  de  Ferrarus,  or 
^eiTt^rs,  bad  bestowed  upon  bim  the  Honour  of  Tut  - 
\najt  in  8t«&?rdflbire.  In  other  parts  of  the  country 
tamres  were  held  on  aimilar  terms :  aad  even  in  your 
own  City  of  London,  in  12Sa,  dnring^  the  reign  of 
Henry  1IL»  Walt-er  le  Bruin,  or  Brun^  a  farrier,  or 
"  mar^chal,"  as  the  shoer  wu«  thendesi^ated,  had 
a  piece  of  land  ip-anted  him  in  tho  Strand,  in  the 
namb  of  St.  Clement'*  D&aes,  whereon  to  eroct  a 
forge,  on  condition  that  he  should  render  at  the 
Exchequer,  amimlly,  for  the  same  a  quit  rent  of 
six  horse-shoe^i  with  the  naita  (62)  thereto  belong- 
ing. This  curious  payment  was  made  twice  during 
the  rdgn  of  Edward  I*,  and  is  continued  up  to  the 
present  time^  ih^  shoes  mud  naik  being  padd  on  the 
30th  of  September,  at  tho  sweariiig  ia  of  the  newly- 
ekcted  aheHJf  of  London  und  Middleaex^  to  the 
Tcpreaentftti'^e  of  the  sovereign  for  the  said  piece  of 
ground,  though  it  has  long  been  City  property. 
Noblemen  and  otUert  hml  horae-shoea  on  their 
coats  of  arms  and  seals,  and  even  towns  sjH:?rted 
the  hoof -iron  f  as  ia  seen  in  the  old  corporatiou 
seal  of  Gloucester,  in  use  during  the  reign  of 
Edward  HI. 

But  we  need  not  pniwue  the  histoiy  of  the  art 
any  further,  except  to  remark  that  the  grooved 
or  '*  fullered  '*  shoe  came  into  use  in  this  country 
about  four  or  five  centuries  ago  ;  though  shoes  of 
this  kind,  of  a  much  earlier  date  (0th  century}  have 
been  fotmd  in  graves  in  Burgundy,  the  groove 
haTtng  evidently  been  nuado  by  the  same  tool  that 
cut  the  furrows  in  the  formidable  "  scramaaacs/' 
or  swords  worn  by  the  warriors,  for  th«  farrier 
was  oftrai  also  tho  armourer.  The  shoea  were 
ponderous  and  clumsy,  and  the  hoofs  appear 
at  a  later  period  to  have  become  subjeoted  to 
wmooB  mntiiatioiis  by  the  farrier's  **  boutoir/'  or 
"  Imtrais,''  na  the  hoof -cutting  implement  was 
nmned. 

In  this  country,  towards  the  end  of  the  latst  and 
commencement  of  this  century,  an  attempt  was 
made  to  place?  the  art  on  a  scientific  basis,  butr  un- 
fortunately, wild  th«K)rie5  with  regard  to  the  func- 

,  tions  of  iJie  horse's  feet  were  x^^^^^^^lT^i'^d  ;  the 
hoof  alone  was  studied,  and  no  regard  was  had  to 
the  important  structures  it  contained,  and  to  which 
it  was  a  mere  8h*?ll ;  fantastic  notions  as  to  the 
expansion  of  the  hoof  at  the  heels,  the  descent  of 
the  sole,  and  other  strange  ideas,  were  carried 
into  practice ;  and  shoeing  on  what  was,  and 
is  still,  tenued  *' improved  prmciples** — though 
tho  improvement  was  an  infraction  of  nature's 
laws — pTO'V'ed  a  veritable  curse  to  horses*  The 
hoof  was  reduced  to  the  thinnest  film  where  it 
should  have  been  left  strong,  and  wai  pared  away 
until  it  yielded  on  the  sole  to  the  preasuie  of  the 
thumb,  or  until  the  blood  came  oodng  throitgh ; 
a  knife  was  devised  to  search  into  the  inflexiDns  at 
-^la  heels,  which  w^re  so  many  natural  bulwaj^s, 
■ad  tile  elastic  cushion  at  tho  back  part  oi  the 
hoet  was  recklessly  sliced  away ;  until  at  last  the 
fcot  was  so  robbed  of  it«  natural  eovt^ritig 
that  it  required  great  aldU  mid  an  arl;iii<:i:iJ 
protect) on  between  it    and   tlid   shoe  to  enable 


the   animal   to    travel    for   tk  few  jvtn, 
shoo  was  bevelled  off  on  the  upper  Borfa  - 
not  to  press  on  the  tender  soU),  mi  thi& 
thi^  strain  of  the  weight  and  exertidn  iky^u 
margin  of  the  foot.     In  short,  no  tre^;Bieiii4li> 
to  nun  horses  prematurely  in  thmr  leetoouUl 
been  more  appropriate  and  suooeeaftil,  m  kt^ 
lower  surface  of  the  hoof  was  coQoerood, 
regard  to  the  outer  part,  this  was  n 
chiselled  away  to  make  fine  work,  uutil 
scarcely  soMmBat  material  left  to  driv^  tW| 
through ;  oonsequantly  tbeM  had  tu  Ui  ; 
in  number* 

The  evils  of  horse-ahoeing  thus  int 
continued,  and  are  as  prevalent  now  its  t 
fifty  years  ago*    The  number  of  hOTsei  i 
useless  by   "  improved*'   farriery  i*   vprt  | 
and  only  too  frequently  iuefficientiy  is 
about  at  an   early  period  of  the  horse'i  i 
The  farriers  only  too  frequently  work  by  ] 
thumb,  and  on  no  fitted  prLucipk ;  thdrkaon 
is  mainly  traditional,  passed  :&iam  fath^  to*  I 
from  an  elder  to  an  apprentice,  withoral  c 
tion,  or  without  being  enhanced  by  ediuai 
servation.     This  is  due  t^  tho  ne^kH  tatn| 
the  art  has  fallen  for  mu  r 
ueglect  is  somewhat  unpa 
yeaiB  ago  the  farrier  was  iho  only  tmilioruij 
diseuee  of  animals,  and  to  bis  tuider  m 
entrusted  their  restoration  to  health  and  i 
when  they  were  sick  or  buna.    Science  hail 
him  of  this  responsibility,  and  transleRid  I 
mudieaUy -trained  veterinary  sar^eem,  ^^ 
his  general  and  pTofes?iional  eduoatiuu,  i 
better  fitted  for  such  a  duty.     But  this  < 
tion   has  still   further  lowered  the  itatut  | 
farrier^  and,  it  b  to  be  feared  hia  art; 
I  not  the  sstme  incentive  to  maintain  Mi  i 
position,  and  to  be  a  sheer  of  horses  is  loi 
inferior  indeed ;  while  the  veterinaiy  sur, 
the  many  suhjecte  he  haa  to  study  wh 
lege,  and  the  far  tcH>  brief  period  ho  ip 
\ht%»  no  time  to  acquire  even  elementafy  1 
the  horse's  foot  and  the  best  means  of  ll 
sound.     He  ther^jfore  imagines  that  Ihii  1 
of  but  little  moment;   and,  I  fear,  somei 
of  the  veterinary  profes^sion  think  it 
gradirig  to  pay  any  attention  to  whai  \ 
aider  such  a  humble  mechanical  ha 

This  is  deeply  to  be  TegT«tt«d»  what  i 
bow  many  horses  are  prematMrelT  ni]»iA| 
nnsmanagemeiit  of  their  feet ;  ncFW  mm 
thr  most  horrible  tortuj-e  for  pcrhtp 
through  barl  shoeing;  and  how  manyai^i 
more  or  less  inefiicient  and  wort>  oul  1 
limbs  from  badly  adjusted,  ill-co 
too  he**vy  shoes* 

There  is  no  remedy  for  tMs  nnf ortitnalr  ll 
affmrs  but  teaching  the  farriers  their  art  H 
school  or  college    presided    OTer    by  oat 
teachers,  and  Hcensing  them  when  thuy  I 
to  carry  the  principles  they  have  beiin  • 
practice.    A  certificate  of  competeMf  1 
guarantee  that  the  possessor  bad  a*ff 
attentk^  to  the  thtory  of  his  art,  aarfl 
acquainted  with   tbt^  wnatomy  and 
tbo  organ  with  which  ho  hmd  to  d«alt  1 
OAAild  not  treat  it  as  it.  surg«?aii.  whoa  il  1 
eiisr^d,  he  would  yr't  be  im  a  potilJOii  i»  \ 
much  disease  in  it. 
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It  does  aeem  strange  that,  in  a  coontiy  like 
oar  own— the  home  of  the  best  and  most  vamable 
horses  in  the  world — and  among  a  horse-loving 
people  such  as  we  are,  some  such  establishment 
has  not  been  instituted.  If  the  Society  of  Arts 
vished  to  confer  a  great  service  upon  horse-owners 
and  upon  the  noble  beast  itself,  and  through  them 
upon  the  entire  public,  it  could  not  do  better  than 
poroponnd  a  scheme  for  supplying  educated  farriers 
to  all  parts  of  the  coun^.  ^e  Society  would 
hare  abundant  support,  and  nothing  would  tend 
more  to  improve  the  minds  and  elevate  the  position 
of  the  farriers  themselves. 

ThoQgh  the  end  of  the  horse's  limb  is  named 
fte  "foot,''  yet  it  has  no  analogy  to  the  human 
foot  except  that  both  rest  on  the  ground,  and  are 
essential  instruments  in  progression.  The  fore 
foot  of  the  horse  is,  in  fact,  me  extremity  of  the 
middle  finger  of  man's  hand,  and  the  hind  foot 
the  analogue  of  the  middle  toe  of  his  foot ;  while 
tile  nail  on  each  represents  the  horse's  hoof.  In 
this  way  the  horse's  knee  is  the  human  wrist,  and 
ibe  hock  the  human  ankle  and  heel.  It  is  some- 
times useful  to  bear  this  distinotion  in  mind. 


LOWER  BURTACB  OF  LEFT  FOKE  HOOF. 

!  aa^hmUotrroit,  6,  cleft  of  frog,  c  c,  branches  of  frog.  dtf,beeli. 
«,  l»tertl  f  paces  between  frog  sod  bars.  //,  bars,  g,  body  of  frog, 
^ratiide  quarter  of  hoof,  i,  inside  quarter.  >,  point  of  frog.  A:,  sole. 
A  line  of  JoBcUon  between  sole  and  wall,    m  fi,  sides  of  to«. 

I  A  sort  of  conical  semilunar  bone  fills  the  anterior 
jiwo-tbirds  of  the  hoof,  and  to  it  the  hoof  is 
*umlded,  as  well  as  firmly  attached.  This  is  the 
"fooi-bone" — admirably  adapted  for  its  purpose 
M  being  light,  yet  strong,  and  affording  ample 
pwrtection  to  the  large  bloodvessels  which  supply 
fue  organ  in  such  profusion.  Above  this  bone  is 
ifte  small  *'  pastern -bone,"  and  behind  it,  between 
itte  wings  of  the  crescent,  is  another  narrow  bone — 
ti»e  "navicular"  or  "shuttle"  bone,  as  the  old 
farriers  used  to  name  it.  Over  this  bone  the 
l}K)werful  flexor  tendon  of  the  foot  passes  to  be 
^Jwerted  into  the  lower  surface  of  the  foot-bone ; 
^  this  tendon  again  rests  upon,  and  is  supported 
i^7>  at  this,  its  weakest  part,  a  large  mass  of 
^tic  substance  which  plays  a  very  necessary  part 
m  the  function  of  ^e  foot.  From  each  wing  of 
tlie  foot-bone  spring  two  wide  cartilaginous  plates 
connected  with  the  elastic  cushion;  and  these, 
'Ming  above  the  heels  of  the  hoof,  have  a  large 
•*^*ie  in  promoting  springiness  and  obviating  in- 
jjjry  to  the  organ.  The  whole  of  the  foot  within 
**»  hoof  is  covered  by  an  exquisitely  sensitive 
n^ejDLbrane,  which  secretes  the  horn. 

The  ••  hoof  "  consists  of  three  parts — ^wall,  sole, 
«oa  frog.  The  wall  is  attached  to  the  foot-bone  by 
'^^•"w  of  a  very  large  number — over  six  hundred 


— of  very  sensitive  and  vascular  leaves,  which  run 
from  above  to  below,  and  are  received  between 
similar,  but  homy,  leaves  on  the  inner  surface  of 
the  wall.  This  union  is  of  the  most  intimate  and 
beautiful  character,  and  I  regret  that  time  will  not 
allow  me  to  show  you  how  wonderfully  adapted  it 
is  for  the  end  in  view.  The  **  wall"  itself,  as  mdeed 
is  the  whole  of  the  hoof,  is  composed  of  very 
minute  cells,  not  unlike  those'  whicn  compose  the 
skin,  but  differently  arranged  to  form  fibres,  which 
pass  from  the  top  to  the  bottom.    These  fibres  can 


Sbction  of  Hobsb's  Foot. 

a  a,  skin  of  log.  6  6  6,  extensor  tendon  of  foot,  e,  its  insertion 
into  the  foot-bone,  d  d,  capsular  ligament  of  joints.  (T  cT,  flexor 
tendon  of  foot,  Inserted  Into  sole  of  foot-bone  («).  «  e,  flexor 
tendon  of  pastern,  inserted  at  /  Into  the  small  pastern-bone,  r. 
ff,  shank  or  large  metacarpal  bone.  A,  large  pastern-bone,  k,  navi- 
cular bone.  /.  foot  or  pedal-bone,  m,  ligaments  of  navicnlar  bone, 
n,  sensitive  lamina.  Interleaved  with  horny  lamina,  n*.  o,  plantar 
or  sole  cushion.  j>,  coronary  cashion.  9,  homy  frog,  r,  wall  of 
hoof.  <,  sensitive  memb'ane  of  frog  and  sole.  «,  ftce  of  navicular 
bone,  over  which  the  tendon  plays. 

be  distinguished  by  the  naked  eye  on  a  very  close 
inspection,  and  to  form  them  the  cells  are  laid 
lengthways,  or  vertically  ;  while  the  fibres  them- 
selves are  united  by  interfibrous  cells,  which  lie 
horizontally,  so  that  we  have  cells  laid  in  two 
directions ;  and  this  not  only  affords  a  better  resist- 
ance to  wear,  but  prevents  splitting.  The  wall  grows 
from  the  "coronet"  crupper  part  of  the  foot,  and 
this  growth  is  incessant.  The  outer,  or  surface,  fibres 
are  very  dense  and  smooth,  but  the  deeper  they 
are  situated  the  more  soft  and  spongy  they  become 
— a  fact  of  much  importance  in  shoeing.  At  its 
upper  part  the  wall  is  covered  by  a  soft  elastic 
horn,  which  protects  it  while  it  is  being  formed. 
The  sole  is  formed  of  fibres  passing  in  the  same 
direction,  and  constructed  in  the  same  manner  as 
in  the  wall,  but  it  differs  from  the  latter  in  one 
important  point.  When  it  has  attained  a  certain 
thickness  the  superficial  horn  becomes  detached  in 
flakes,  which,  even  in  a  semi-detached  state,  serve 
a  useful  purpose  in  retaining  moisture  for  the 
growing  horn  beneath,  and  acting  as  a  springy 
defence  against  injury  from  loose  stones.  The  wall, 
on  the  contrary,  grows  to  an  indefinite  length,  or 
rather  depth,  when  it  is  not  worn  away  by  contact 
with  the  ground — another  important  fact  to  be 
remembered.  The  frog  is  also  fibrous,  but  the 
horn  of  which  it  is  composed  is  differait  in  oualily, 
being  soft,  dense,  and  elastic,  like  india-rubber.  It 
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IB  aa  enential  oonstitiient  of  the  eLastic  i^pantiu 
of  ihe  foot,  and  in  situation  and  ftmction  it  is 
analogous  to  the  pad  on  the  foot  of  the  dog,  cat, 
and  otiier  animals,  and  the  cushion  beneath  man's 
heel.  The  elastic  amtaratus  of  the  foot  also  eon- 
sists  of  a  cuehion  of  springy  material  around  the 
top  of  the  organ,  and  whi^  fits  into  a  recess  at 
the  upper  margin  of  the  wall,  so  that  we  not  only 
have  elastic  c^tilages  and  cushions  at  the  back 
part  of  the  foot,  but  an  excellent  oontiivanoe  all 
round  the  top  to  break  the  primary  shook  of  con- 
tact with  the  ground. 

The  fore  foot  when  well  formed  is  nearly  circular 
in  shape,  but  tl»e  hmd  one  is  oval,  otherwise  there 
is  not  much  &Mes&ice  between  them.  The  an^le 
or  slope  of  the  wall  yaries,  but  it  is  geners^y 
between  50^  and  52^. 

This  is  as  mudi  of  the  anatomy  of  the  foot  as 
we  now  have  time  to  notice ;  but  I  may  tell  you 
that  perhaps  no  organ  of  the  animal  body  will 
better  repay  a  c£u*eful  study,  if  only  to  trace  the 
evidences  of  design  so  wonderfully  displayed  in 
every  part  and  combination  of  parts.  With  regard 
to  function,  it  may  be  suffidmit  to  mention  that 
the  wall  sustains  the  largest  portion  of  the  weight, 
and  is  the  part  chiefly  exposed,  as  it  is  that  which 
is  mainly  designed  to  encounter  wear.  The  sole 
^80  shares  in  weight-bearing,  but  a  wider  surface 
participates  on  soft  than  on  hard  groimd,  owing 
to  its  concave  shape.  The  frog  has  also  to  sustain 
weight  to  a  great  extent,  but  its  most  important 
duty  is  undoubtedly  to  support  the  flexor  tendon 
of  uie  foot  through  the  intermediate  cushion,  to 
prevent  8lippin|^,  and  also  to  assist  the  animal  in 
suddenly  checkmg  its  pace  when  moving  rapidly. 
The  lower  border  of  the  hoof  does  not  expand  to 
any  appreciable  extent  when  ^e  animu  is  in 
motion.  For  years  this  has  been  taught,  but  it  is 
a  fallacy,  and  many  circumstances  prove  it  to  be  so. 
The  expansion  takes  place  at  its  upper  border,  and 
towards  the  heels,  where  the  chief  elastic  appara- 
tus is  situated.  The  function  of  the  fore  foot  is 
chiefly  to  support  weight,  that  of  the  hind  foot  is 
to  propel  the  body. 

Now  as  to  shoeing.  It  is  obvious  that  the  horse's 
foot  was  designed  to  meet  every  natural  demand, 
so  far  as  the  animal's  weight  and  movements  are 
concerned;  but  when  a  heavy  load  is  imposed 
on  his  back  or  attached  behind,  and  when  he  is 
compelled  to  travel,  particularly  over  hard  roads, 
in  all  kinds  of  weather,  Nature's  arrangements  are 
over-taxed,  and  the  wear  of  the  hoof  is  greater 
than  the  repair.  Consequently,  art  must  step  in 
to  assist  nature.  The  part  of  the  hoof  whidi  suffers 
most  from  undue  wear  is  that  which  was  intended 
to  encounter  it — the  wall — and  when  this  is  too 
much  worn  the  sole  becomes  broken  around  its 
margin,  and  the  sensitive  parts  within  wounded 
and  contused.  Therefore  all  that  the  hoof  requires 
in  order  to  enable  the  horse  to  remain  serviceable,  is 
merely  some  kind  of  protection  for  the  lower  border 
of  the  wall ;  but  this  protection  should  not  be  heavy, 
else  the  muscles  which  were  desifiped  to  move  a 
marvellously  light  foot  will  be  unduly  strained,  as 
will  also  tendons  and  ligaments,  for  the  muscles — 
the  moving  power  of  the  limb— are  aU  situated 
at  the  upper  part  of  the  leg,  and  act  upon 
short  levers,  the  mechanical  means  being  de- 
signed ratiier  for  speed  than  strength.  This 
proteoticm  must  be  durable ;  it  should  not  dama^ 


or  interfere  with  the  functions  of  the  foot,  bat 
allow  every  part  to  perform  its  office  unimpMred ; 
it  ou^t  to  oe  easily  applied,  and  secure  whoi  at- 
tached to  the  foot ;  it  should  not  render  the  tniinal 
less  sure-footed,  if  possible,  than  before  it  was  ap- 
plied; and  finally,  £bouffht  to  be  simple  and  cbei4>. 

Qrave  charges  have  been  brougm;  against  Hm 
method  of  preserving  the  hoof  from  the  effeets  o! 
wear,  by  men  wiu>se  absurd  theories,  when  earned 
into  practioe,  inflicted  most  serious  injurv  to  the 
fbot;  but  we  may  dismiss  these  ana  all  other 
enlarges  by  the  dedaration  that  it  is  not  the  rue, 
but  the  abuse,  of  the  method  which  is  to  be 
inveigled  against.  The  abuses  are  due  to  the 
farrier  trying  to  improve,  not  to  assist,  nature,  and 
to  make  the  improvement  costly. 

The  most  serious  abuse  is  a  very  unreasonabW 
and  barbarous  mutilation  of  the  hool.  Tfaia  is 
often  carried  to  an  excess  scarcely  credible.  The 
sole  is  robbed  of  its  natural  protection  untQ  it 
yields  to  the  pressure  of  the  thumb,  or  even  notil 
the  blood  is  passing  throuj^  it.  The  frog  is  cut 
away  to  a  shred  to  make  it  look  neat ;  Sie  ban 
ore  carefully  removed ;  and  then  a  shoe  is  pat  on 
much  too  small  for  the  hoof.  This  leaves  a  por- 
tion of  the  wall  piujwiiing  beyond  the  oakr 
margin  of  the  metal;  and  to  make  the  foot  fit  the 
shoe,  the  horn  is  rsBMived  bymeaas  of  a  rasp  from 
the  front  of  the  wall,  which  is  eoosequently  con- 
siderably  weakened  at  the  very  part  of  all  otke» 
where  it  riMmM  be  stroag  to  sii|^>ort  tiie  nails 
which  retain  the  dioe.  Not  only  this,  but  the 
dense  resisting^  outer  fibres  bein^  removed,  the 
soft,  spongy  inner  htmu  is  exposed,  and  this, 
being  acted  upon  by  external  influences,  craoksaDd 
splits,  imtil  there  is  scareely  any  sound  material 
to  retain  the  nails,  which  hme^  consequently,  to  be 
driven  higher  and  nearer  to  the  sensitive  parts  i 
and  this  in  time  leads  to  disease  and  deformity.  A 
hoof  so  maltreated  has  an  unmistakably  ugly  and 
ragged  appearance.  In  addition  to  this  mutilatioo 
of  the  hoof  in  the  vicinity  of  itte  shoe,  the  farrier, 
in  order  to  complete  a  fine  job,  as  he  imagines 
it,  rasps  the  out»r  suface  of  the  wall  as  high  as 
the  hair,  and  in  this  way  not  only  destroys  the 
horn  so  rasped,  but  impairs  the  growth  of  that 
from  the  coronet,  which  becomes  weak  and 
brittle;  so  that  at  length  the  workman  has  to 
employ  his  utmost  skm  to  fasten  on  the  shoe 
without  laming  the  horse,  and  has  also  to  emfdoy 
a  greater  number  of  nails,  which  immensely  exag- 
gerates the  evil. 

I  now  exhibit  hoofs  destroyed  in  this  manner, 
and  it  will  be  perceived  what  misery  the  unforta- 
nate  horses  must  have  endured  for  years. 

Such  mutilations  and  their  consequence  are  qpj^ 
common,  and  one  can  scarody  pass  a  horse  is  the 
streets  of  London  without  notiong  them,  and  the 
majority  of  the  shoes  which  are  applied  to  the  hoof^ 
are  no  more  reasonaUe  in  their  csnstruction.  Qrai 
clumsy,  unsiffhtiy  masses  of  iron,  the  weight  of 
which  is  ponectly  outrageous,  are  attached  to  the 
feet  of  horses  which  have  to  travel  sometimes  at 
a  rapid  pace,  carrying  or  drawing  heavy  loack 
This  weiji^  is  not  only  mjurious to  the  feet,  through 
the  strain  it  imposes  on  them,  but  it  is  extremelf 
fatiguing  to  the  muscles;  so  that  a  large  portion  of 
the  animal's  power  is  expended  in  canymg  sbont 
anwi^dy  clogs  of  iron.  And  the  unless  weight  is 
not  the  only  objection  to  very  many  of  the  dices 
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in  ^ntf  use.    In  order  that  ihe  denuded  sole  may 

not  sofer  injury  ircfmtiw  pressure  of  the  shoe,  tins 

■  bevelled  away  on  its  upper  surface  until  there  is 

odIj  a  narrow  rim  left  onurldok  the  foot  rerts;   so 

tint  in  realty  the  whole  of  l^e  weight-bearing  is 

thrown  upon  the  waU ;  and  in  consequenoe  of  the 

tUdmeiB  of  the  shoe,  neither  sole  nor  frog  ever 

aaB  m  contact  with  the  ground,  and  sustain  their 

Mr  ihsre  of  the  weight  and  strain.    In  this  way 

ike  hone  is  compelled  to  travel  as  no  other  animal 

4068,  or  was  ever  designed  to  do— on  the  outer 

ourgin  of  its  feet.    The  space  between  the  shoe 

■id  the  sole  is  admirably  adapted  for  the  lodgment 

of  fltones,  dirt,  &c,  and  in  heayy,  stiff  ground 

vanderfttlly  increases  suction.    So  much  for  the 

q>p€r  sur^ftce  of  the  shoe ;  the  lower,  or  ground 

isrfaee,  is  not  much  less  defective.    It  is  usually  a 

krge,  wide,  smooth  surface  of  metal,  weU  con- 

trirad  to  promote  stiding  and  slipping,  furnished 

with  a  groove  near  its  border,  in  which  the  nail- 

hoUea  are  punched,  but  whiok  groove  is  a  mere 

WMte  of  labour  uid  time  for  the  farrier  to  make, 

nit  is  uselen.    SomeUmes,  with  a  view  to  prevent 

ilippiiig,  two  projections,  or  *' calks,*'  are  raised  at 

tibe  end  of  tM  branches  of  the  shoe ;  and  these, 

tkmgh  they  may  to  a  trifluiff  extent  answer  their 

purpose,  nevertheless  tiirow  &e  foot  and  limb  into 

a  most  mmatural  and  uncomfortable  position,  the 

pth  tad  inconvenience  of  which  we  may  realise  by 

wiUdng  in  very  bigh-heeled  boots. 


Shobt  Chablixk  Skos. 

These  are  only  some,  not  all,  of  the  evils  of  shoe- 
Bg  as  commonly  practised,  and  it  must  be  con- 
fcwed  tiiat  thev  are  very  serious,  and  sooner  or  later 
kid  to  painful  travelling  for  the  horse,  as  well  as 
impiired  eflBciency;  and  yet  this  art,  which  the 
wrier  makes  so  difficult  and  costly,  both  directly 
>Bd  indirectly,  should  be  neither.  To  shoe  a  horse 
properiy,  if  we  take  observation  and  a  study  of 
Qstore'splans  into  consideration,  is  certainly  not  a 
TCTj  difficult  operation,  and  neither  need  it  be  a 
▼tty  expensive  one.  Our  object  should  be  to  pro- 
tect the  hoof  from  wear — ^nothing  more;  and  in 
dobf  so  we  ought  to  maintain  the  integrity  and 
soundness  of  the  hoof,  while  we  do  not  over-burden 
or  distmb  the  natural  direction  of  the  foot  and  limb ; 
*^  as  a  secondary  object,  we  should  endeavour 
^increase  the  animars  foothold  on  the  ground,  if 
PO«ihle.  The  first  object  is  attained  by  leaving 
^  sole,  frog,  and  bars  in  their  natural  condition; 
■«  1  have  already  ej^lained  that  when  they  have 
^<^<IQired  a  certain  thickness  the  outer  surface  falls 


off  m  flakes  of  dead  horn,  so  that  they  never 
beoooie  too  tiuek.  It  is  diJffBrent  ynHk  I9ie  wafl, 
whidi  would  grow  to  on  indefinite  length,  because 
it  is  not  thrown  <fS  in  flakes,  and  the  Aoe  pre- 
vents it  from  being  wazu,  Tliis,  therefore,  every 
time  the  horse  is  slu>d,  koM  to  be  reduced  in  lengtn 
at  its  lower  border  to  a  degree  corresponding  to 
the  growth  whidi  has  taken  plaoe  since  the  pre-  < 
vious  shoeing;  and  the  manner  in  which  this  is 
done,  as  weQ  as  the  extent,  constitutes,  in  my 
opinion,  the  chief  test  of  the  farrier*!  skill.  If  the 
wall  is  too  nmdi  reduced  generally,  injury  will 
follow ;  if  too  much  at  the  toe  or  front,  the  heels 
will  be  imnaturally  high,  and  fbaa  will  alter  the 
animal^  gait,  particularly  im  tlie  fore  feet,  and 
make  its  paces  imcomfortable  to  the  rider ;  if  too 
much  at  the  back  part  or  hec^,  it  throws  the  un-' 
natural  strain  on  the  fetlocks  and  some  other 
joints ;  and  if  one  side  is  lowered  more  thnn 
another,  it  leads  to  twisting  of  the  limbs  mmd 
strain  on  the  lateral  ligaments  <^  the  joints.  AH 
these  can  be  avoided  by  the  skilful  artisan ;  and 
yet,  strange  to  say,  the  normal  position  or  direc- 
tion of  the  limb  and  foot  are  seldom  taken  into 
consideration,  and  we  see  numbers  of  horses  of  all 
descriptions  with  these  more  or  less  crooked  in 
consequence. 


Sma  Ynw  of  ▲  Hoop  Sbod  wtth  tbm  Shost  CuAauam. 


The  unmutilated  hoof  only  requires  as  much 
iron  as  will  protect  the  lower  bonier  of  its  waO, 
say  for  a  month  or  six  weeks,  and  ensure  security 
of  foot-hold,  nothing  more,  and  all  beyond  tibis  is 
loss  and  injtSy ;  while,  if  possible,  the  sole  and 
frog  diould  be  allowed  to  play  their  part.  A  shoe 
and  method  of  shoeing,  whidi  admirably  answer 
these  ends,  is  that  inisnoduced  some  years  ago  by 
M.  Gharlier,  a  Parisian  veterinary  surgeon.  A 
narrow  rim  of  iron  is  embedded  in  a  recess  formed 
by  removing  the  wall  only,  to  a  certain  depth  of 
its  lower  border ;  the  iron,  in  fact,  takes  the  place 
of  ^e  removed  wall,  and  is  retained  securehr  by  a 
small  number  of  very  small  nails.  The  first,  I 
believe,  to  try  this  method  of  shoeing  in  this 
country,  I  have  continued  its  use,  but  in  a  mo£* 
fied  form,  up  to  the  present  time,  and  can  affirm 
that  it  is,  for  many  horses,  the  best  method  of 
shoeing  Imown.  In  principle  it  is  founded  on  a 
sound  physiological  basis,  and  in  practice  I  can 
testify  to  its  great  utility.  My  modification  con- 
sists in  having  only  a  short  rim  of  metal  passinfi" 
round  about  two-thirds  of  the  wall,  and  imDedded 
on  a  level  with  the  sole,  leaving  that  and  the  frog 
to  reach  the  ground,  and  the  heels  free  of  iron : 


in  all  reflpccts>  indeed »  as  if  the  foot  weTO  in  an 
UDikod  state .  The  riin  weighs  about  one- third  of 
the  common  shoe,  and  is  retained  lirmly  in  posi- 
tion by  only  four  of  the  vei^  smaliest  nails,  and  yet 
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it  wears  longer  than  the  heavy  shoe  which  requires 
eight,  ten,  and  somuttmea  twelve  nails.  This  is 
easily  accomited  for  by  the  fact  that  honi  and  iron 
wear  together  in  this  instance,  and  that  the  hjnbs 
are  not  fatigued,  but  move  lightly  and  easily* 
Travelling  is  also  safer  on  slippery  roads,  as  there 
is  only  a  very  small  portion  of  metal  exposed,  find 
the  frog  prevents  slipping.  Tlio  saving  in  manu- 
facture, niiile,  and  iron  is  also  very  great. 

If  this  shoe  cannot  bo  employed ^  then  we  ought 
to  resort  to  one  in  (jonfomiation  the  opposite  of 
that  now  adopted >  in  so  far  that  it  should  oe  much 
lighter,  be  concave  on  the  gronnd  surface  and 
flat  towards  the  foot,  and,  instead  of  having  a 
groove,  have  merely  the  nail- holes  punched  for 
the  reception  of  the  naU-bead.  This  would  assui'e 
th  safer  footing,  diminish  the  strain  on  the  wall  by 
allowing  the  &ole  to  share  in  sustaining  the  woight, 
as  it  was  intended  it  should  do,  and  obviate  the 
eOsets  of  suction  in  heavy  ground,  as  well  as 
picking  up  stones,  &c,  A  shoe  I  have  devised 
meets  these  ends,  and  is  merely  an  imitation  of 
tho  lower  border  of  the  wall,  solo  and  bare.  I 
have  tested  its  utility  among  troop  horses,  and  in 
the  hunting-field  for  a  number  of  years^  and  it 
has  proved  a  good  shoo  for  road  work.  The  bevel 
en  the  ground  surface  suddenly  ceasing  within  an 
inch  or  so  of  the  end  of  the  branch  leaves  a  catch 
which  imitates  the  angles  of  the  bars,  and  acts  Uke 
them  in  assisting  th  e  horse  to  chock  hia  pace  suddenly. 

The  nails  should  be  as  few  and  as  small  as 
possible,  and  be  driven  only  a  short  distance 
mto  the  wall,  which,  if  reduced  to  its  proper 
dimensions  before  the  shoe?  i.^  put  on,  will  not^ 
and  ought  not  to,  receive  any  further  raspi»g, 
especially  on  the  face,  as  the  ahoe  should  be  litt^ 
full  tt>  tta  cireumference. 

A  word  as  to  fitting.  To  aeeure  a  perfect  co- 
aptation between  the  shoe  and  hoof  is  not  an  easy 
matter,  and  requires  much  time  and  tact;  and 
when  it  has  b^en  obtained  the  shoe  is  far  from 
being  as  securely  attached  as  is  desirable,  par- 
ticularly if  the  hoof  is  exposed  to  wet.  The 
fittmg  is  greatly  simplified,  and  an  accurate 
adjustment,  as  well  as  a  solid  surface  for  the  shoe 
secured,  if  tho  latter  be  used  in  a  hot  state  to 
prove  the  evenness  of  the  surface  on  which  it  is  to 
rest,  as  well  as  to  fuse  or  char  the  immediate  ends 
of  tJie  fibres,  which  arc  thereby  hardened,  and 
resist  pressure  and  the  effects  of  moisture  to  a 
wonderful  degree.  Persons  ignorant  of  the  sub- 
ject imagine  this  injures  tho  foot,  but  in  all  my 


eixperienee  I  hava  never  obverrad  any  hura  || 
follow*  Horn  is  a  vecy  alow  ^soodaclar  ut  bid 
and  pro-%dded  the  ahoe  is  auflidently  hot  to  M 
its  imprint  when  momentarily  applied,  tod  ] 
hoof  is  not  mutilated  to  a  shred  of  horn,  no  iiM 
can  or  will  follow.  "j 

With  regard  to  security  of  foothold,  aail  idq 
to  the  horse's  power  in  draught,  particuhitly  m 
those  hordes  which  travel  at  a  slow  pace  with  fad 
loads  in  our  cities,  there  can  be  no  doubt 9| 
"  calks  "  are  necessary,  but  their  utility  is  j^ttJ 
diminished,  and  they  do  harm  to  tlit^  hmln  m 
joints  if  a  toe-piece  is  not  added.  In  niMrly  M 
town  and  city  in  this  country,  with  the  esoqfl 
of  London,  the  '  *  claw-shoe,"  as  it  has  been  ten 
is  in  use ;  and  without  it  the  horse  would  be  n 
more  liable  to  falls^  and  would  draw  mocU 
loads  with  quite  as  much  fatigue.  This  jIuMi 
not  worn  in  London,  and  we  aaa  hones  not  d 
ing  half  the  loads  those  In  these  plaoei  do,  aofl 
are  scarcely  able  to  keep  their  feet.  Stnily  ■ 
is  short- sighted  policy*  With  a  toe-piece,  tliftll 
foot  of  the  horse  has  a  powerful  aid  in  isii/u^l 
ground  securely,  and  its  propelling  mawlM 
be  then  brought  into  full  play  in  moving  tiiBM 
to  which  it  is  attached,  instead  of  expendingji 
their  force  in  maintaining  equilibrium.  J 

Various  contrivances  naTe  been  from  toM 
time  proposed  to  give  the  horse  a  better  ftXH 
but  none  have  proved  so  sncoessful  and  so  oH 
as  the  calks  and  toe^niece*  1 

In  connection  with  this  subject  of  fila|B 
which  is  chiefly  obs<?rved  m  the  streets  oT  I 
towns  and  cities,  it  m^t  be  confessed  tbitl 
manner  in  which  these  are  paved  only  too  I 
quently  does  ns  Httle  credit  as  a  humflill 
economical  people.  Certainly,  oi^onomy  ha*  OM 
to  do  with  their  construction :  Imt  il  ii  « 
sighted  economy,  and  chiefly  in  favoiir  a 
ratepayer — not  of  the  community  in  ^iiniiiJ 
yet  of  horses.  Indeed,  looking  at  the  vtoM 
pavements  and  their  difficulties  in  the  *n'''4 
traffic,  one  must  feel  that  the  horses  whicli  ■ 
t^:i  travel  on  them  must  be  greatly  perfilox<»i  ■ 
if  they  have  any  neflectiife  powt^r  they  will  c» 
less  consider  their  masters  as  very  stupid  sd4^ 
barrassing  roEul-makers.  Some  of  the  itt^^H 
Lond  OTi  are  inf am  ously  cruel  to  horses.  ThoMM 
with  granite  may  be  cheap  to  lay,  but  they  iiifl 
objectionable  in  every  respact^  and  the  moCt  wM 
sive  of  all  to  hOrsc  and  carriage- ownert*  H 
are  at  idl  seasons  very  dangerous  and  ^^>n 
for  horsesi  in  the  matter  of  alipping;  the»yifl 
great  injury  to  the  limbs  and  feet  from  eoQCB^ 
traction  upon  them  is  heavy:  they  are  t'xi3«i 
noisy  I  and  the  jar  and  vibration  thr  y  i  n-c-isiimj 
carriages  wear  these  out  more  rapidly  tiiBit  j 
other  kind  of  road.  When  wet  and  muddy  J 
are  as  dangerous  to  human  passengen  as  toWj 
In  fact,  though  granite  blocks  make  a  very  diw 
X>avement,  yet,  on  the  whole,  looking  at  sucli»rt 
ment  from  an  equestrian  point  of  view,  it  w  m 
most  expensive  and  dangerous  of  any  in  use,    J 

With  regard  to  macadamised  roads,  tltore  wm 
toinly  better  foothold  upon  them,  but  ^*^™J 
tion  is  hetti*y ;  in  wet  weathtr  this  is  inciva.#a»  Jjj 
the  mud  is  most  objectionable;  while  to  ^ 
weather  the  dust  is  a  great  drawbadt,  aii4  ^^•**9 
is  a  nuisance  and  exjiensive.  KoiiO  i«  ^^  ^^ 
dderable,  and  repair  must  be  freqneirf.        ^^ 
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Hi  Mp^td  pftYement    Ih    in  tntmj  rc^spacto 

"  1i ;  traction  is  no  doubt  oasy^  but  when 

of  the  parement  is  dnmp  tbere  is  no 

for  botaea,  and  the  danger  from  serious 

peAt    It  is  nofc  at  ftll  &  noiseless  pave- 

^prinJkHag  eund  over  it  to  render  it  more 

the  noise  and  tbe  tra<^tion,  and  makes 

disftgre^iably  dirty.    Besides,  aepbalto 

•i  ill  fltifiwer  on  billy  itr««ts. 

*  paTeiEcmt  perbaps  ever  introduced  for 
ie  ts  that  of  wood,  Buch  as  is  laid  down 

ite*bill.  From  tbe  fact  that  the  cubes  of 
m  laid  that  tbe  fibre  is  vertical,  tbat  tbe 
uTo  iilled  with  pitch  and  gravel,  and 
are  laid  upon  diugonal  plank«,  we  liave  not 
iTtry  ^fe  and  comfort Eible  pavement,  so  far 
ItJTses'  footmgr  is  concerned,  but  tbe  nature 
mutcrial  and  the  manner  in  whiub  it  is  di^- 
pmi^*■r  it  i\  most  humane  roadway,  with  re- 
-  jj|r  and  conoussion  to  the  foot 
:m  upon  it  is  easy.  There  h  com- 
dy  111  tie  noise,  dirt,  or  dust ;  and,  altogether, 
hmnan  and  equine  population  of  our  towns 
,  perhapij  no  more  econotnical,  safe,  and 
pavement  could  be  devised, 
ior  muat  do  bis  bcit  to  preserve  and  pro- 
boKos'  feet  by  shoeing,  but  we  have  a 
1  exx't'ct  that  the  engineer  wD I  not  fail  to 
I  111''  pfforta  by  constructing  roads  which, 
w«imng  safety  to  tbe  horses  travelling  upon 
wili  not  counteract  the  advantages  of  good 
[J. 

iBO^>  frequent  use  of  "breaks  "  for  carriage  a, 
prticuijirly  omnibuses,  in  pulling  up  suddenly, 
bin  going  down  hills,  wotild  prove  of  great 
Ho  horses,  in  connection  with  shoeing  and 
Df ;  :ind  passing  along  the  streets  of  London 
•rtoniahed  to  observe  that  this  most  ecouo- 
ind  hiuiiane  contrivanoo  Is  not  in  greater 

atier    of    "roads**    and   "breaks''    for 
'  ii  one    of  great  moment,  but  particu- 
t  forxaciir.     It  is  painful  to  witness  unf or- 
es unable  to  keep  their   feet  on  the 
I  paTements  with  wtuch  the  majority  of 
laid,  axtd  brutal  drivers  plying  their 
ff,.i  „.i  '._^  ^^  ^^  jj^Qj.  creatures*  akin  for 

fii  \   but  merely  because  a  stupid 

,  '3M>ujy  wiU  i>ersist  in  constructing 
fir  till  ir  kind  of  road,  upon  wliich  it  is  impos- 
» ihr  finimids  can  travel  with   ^mytbing  like 
.  md  Ht  the  siimc  time  cxercia*?  their  powers 
Ftit,     This   consideration  brings    me    to 
■■»    OT  * '  frost"  shoeing,     In  a  climate  &o 
I  Mid  ftckld  aa  this  is,  it  is  difficult  to  make 
tiuori?  than  a  guess  as  to  the  kind  of  winter 
aVi»  in  any  year,  and  therefore  no  provi- 

*  ^  s^&tnst  the  occurreijce  of  frost.     In- 
u  wmters  we  may  have  no  frost  at  all, 

r'oidiiiary  sbotJiug  suffices  for  tho  whole 

thad  at  other  times  the  temperature  may 

7  fill,  and  frost  and  snow  appear;    and 

I  ii  confusion,  partial  suspension  of  traffic , 

T*  tTavL-lliijg,  serious  accidents,  and  such 

iddents  as   the  past  winter  provided  in 

The  ordinary  method  of  '*  roughing  ** 

fc  u ]l  is  termed,  consists  in  tflJsing  them  off 

tft^niirLEf  LID  a  sharpened  calk,  and  perhaps 

'^r.^  %  and  puttiag  them  on  again , 

I*  ^< '  •'■  nai ve  process^  and  of  course 


requires  tho  aid  of  the  farrier  either  in  the  stabloa 

or  the  forge  J  it  is  very  injurious  to  the  hoofs, 
ttikes  a  good  deal  of  time,  and,  in  consequence  of 
the  projections  being  only  soft  iron,  must  be 
ritpoated  at  short  intermia.  Beeides,  in  the  hurry 
which  always  exists  at  tbiB  time  the  shoes  wtt^ 
often  badly  put  on,  and  get  loose  or  are  lostp 
or  tho  nails  are  driven  into  the  quick. 

To  obviate  all  these  disadvantages  and  incou* 
veniences,  various  contrivances  have  1>een  pro- 
posed. A  very  t-emporary  one  consists  in  inserting 
some  large  sharp- headed  nails  in  the  place  of 
others  withdrawn  j  these  also  injure  the  hoof. 
Another  is  the  insertion  of  sharp  studs  screwed 
in  at  the  heels  of  the  shoo.  These  aro  convenient^ 
but  somewhat  expensive,  and  are  liable  to  break 
at  the  neck,  leaving  the  screw  portion  immovably 
fixed  in  the  shoe.  Other  more  or  less  ex-ponsivo 
and  inefficient  appHances  have  been  proposed,  but 
have  not  suoeeedod  in  meeting  tho  requin?menta  of 
those  whose  horses  must  do  regular  work  during 
frost* 

This  winter  shoeing  has  attracted  my  attontioit 
for  many  years,  Buring  a  campaign  it  is  some- 
times of  the  utmost  importance  that  horses  should 
be  able  to  travel  on  ice— indeed,  the  fate  of  an 
army  or  the  success  of  some  great  movement  may 
depend  upon  it*  I  may  point  to  tbe  Frenjoh 
retreat  from  Moscow  in  November,  1812,  as 
described  by  Thiers,  when  tbe  terrible  disaatera 
that  occurred  were  largely  due  to  the  absence  of 
some  contrivance  for  cmabling  tbe  horses  to  travel 
on  tbe  slippery  roads*  We  may  also  read  with 
profit  the  Dtinish  retreat  from  fckshleswig  tb  Son- 
derburg^  on  the  night  of  February  uth,  1865,  a& 
given  in  the  Ttmea  on  the  1 8th  of  that  month* 

I  luive  tried  evtjry  method  proposed,  but  have 
found  none  whioh  was  eoonomical^  efficient,  and 
speedily  applicable  when  required,  and  without  tho 
nee essity  f or  tak in g  off  tb o  shoos*  Three  years  ago 
I  ventured  to  experimejit  with  a  method  which  has 
c(?rtainly  proved  to  be  the  nearest  to  perfection  in 
these  respects.  During  last  winter  it  was  very  ex- 
tensively used,  and  reports  were  most  favourable* 
TbiR  method  consists  merely  in  punching  a  square 
hold  at  the  end  of  each  branch  and,  if  thought 


^HCE  AXD  Srone. 


desirabl**,  at  tho  too  of  the  shof^,  uud  inserting  inta 
it  a  square,  slightly  tapering,  plug  of  steel,  with  a 
sharp  point  projecting  beyond  tbe  lower  surface  of 
the  shoe.  The  plug  may  be  any  reasonable  length, 
from  one  to  three  inches,   but   it  must  fit  th* 


mi 
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holm  Bomewlmt  accurately  and  tightly^  and  must 
not  go  quite  through  ihe  fthoe  to  tfie  hoof.  It  njfty 
be  temper^  at  the  point  to  giw  it  more  duraMity, 
and  nothing  mores  ia  neowaaaytliaiitoiiiiert  it  into 
the  holes  ^ve  it  a  slight  tap  on  the  point  to  fix  it 
ttntil  the  horse  puts  its  weight  on  it  and  drives  it 
hoiDi^  when  it  is  firmly  retained,  eTery  step  keep- 
ing it  tighter  in*  This  stnd  rarely  falls  out  if  pro- 
perly nmde  ;  and  when  required  to  he  rtmiored,  as 
to  be  re- sharpened ,  repl&cod  by  another*  or  left 
cut  altogether,  a  few  taps  on  eacli  side  will 
generally  start  it,  owing  to  the  taper  on  that  por- 
tion which  fits  into  the  ahoe.  This  is  a  very  ines- 
pensiTe  plan.  An  old  horse-rasp,  value  throe- 
pencB,  mil  make  dghty-two  fft«da,  and  a  farri*T 
<3ftii  fiimiah  these  in  an  honr.  A  aet  of  studs  will 
la^  four  or  five  days,  and  the  eimple  Bquare  hole 
takes  but  little  time  to  punch.  At  the  commence* 
ment  of  the  winter— say  November — all  the  shoes 
put  trpon  my  troop-horsefi  are  provided  with  the«e 
boles,  and  the  farriers  have  their  studs  ready, 
Sboiild  the  frost  sruddcnly  set  itu  all  the  horaca  can 
be  made  proof  against  slipping  on  sheet  ice  eren  in 
«  few  ininut<3S,  anri,  with  a  good  supply  of  studs, 
may  travel  for  woeks  without  going  near  a  forge 
or  requiring  tho  farrinr.  When  tlie  frost  disappears 
the  studs  can  bo  taken  out  again,  and  they  mmy  bo 
removed  evi^ry  nigbt  in  the  sUible  and  inserted 
iu  the  morning  before  going  to  duty. 

I  must  now  conclude  what  I  have  to  say  con- 
cerning horse-shoeing  in  general,  and  the  principles 
on  which  it  should  he  based,  I  have  made  no 
mention  of  the  diffierrent  Idnds  of  shoes  sometimes 
required  for  partitTjlar  hoofs,  nor  what  we  may 
term  *'  pathological  horse  aboeing/'  for  the  cuw^ 
of  disease  or  defects,  natural  or  aaquirod,  of  the 
feet  and  limbs.  This,  though  a  most  interesting 
snd  important  section,  nevertheless  cornea  more 
within  fiie  domain  of  the  scientific  vt^terinary  anr- 
^on,  and  is  of  too  extensive  and  perhaps  tedmical 
*  character  to  be  introduced  to  your  notice,  after 
^hat  has  alreafiy  been  stated. 


It  was  not  iJwiyi  the  fault  of  ftift  fani^f  Hwi 
were  badly  ilio4  «w  !»  hwi  heok  bafbro  mm  otSipi 
put  4pbfl.  un  a  hxrtm'a  Iwt  lo  pham  a  cnHSBif  -  , 
0£ic6  bad  a  horse  vhl^h  wai  tabjael  to  M  Vm 
ftand  crackt,  hat  cnt«d  him  entirelf  by  tiw  !••«( 
QcHKlenaugh  shoes. 

Mr.  lllis  A.  Bavidaoii  said  eferyone  roit«febm1[ 
pleaaed  to  hear  this  subject  Irwiled,  nat  fl^  fr«a1 
ne»5,  but  from  a  bumaae  point  af  ww.    Mt. 
main  urgtiment  waa  baaed  on  that  wbich  bad 
advocatSi  ia   that   room— teohmcal   tduealifio,  ■ 
they    trbd    to    teach    carpenlera    and    bialdtn 
work,   he  did    not    see   why  tbey    aboald  a4 
farrieia    also.       Hw     ah<jul(l     Ukis     te    ««    it 
up   by  the   Royal  VeterinaTy  C-ollefe,    bat  mi 


hmi 


DISCUSSION. 


Mr,  Leeaon  asked  if  the  Preaeh  Bboes,  iffhieh  bad  been 
deacribed,  could  not  be  made  preferably  of  steel ,  as  being 
more  durable  than  iron:  and  also  al  what  angle  the 
«tefd  studs  should  be  punched  Into  the  shoe  so  aa  to  hold 
to  the  gr^flteafc  advanttige. 

Mr.  GeOTgs  Tadd  had  hsen  much  pleaied  to  hoar  Mr, 
Fleming  condemn  the  baibaroua  practioe  of  cutting  and 
<^rving  hoineft'  hoofs^  aJ  if  a  blacktmith  knew  much 
better  than  the  Great  ATchitcct  of  the  uniTerfto  the 
proper  itrooturo  of  a  horse's  foot.  He  had  used  the 
Oeodenough  shoos  manufiiCtnred  by  Memn.  Coltam  for 
many  yaaf%  and  was  much  pleased  witii  thero.  He 
quite  Agreed  tbiit  it  was  Tery  often  through  bad  flhoGing 
that  horaes  w<tte  lamed.  Aaphalte  paving  was  very  bad 
for  horaeAf  and  ou  gh  t  not  to  be  aUo wed*  flie  m  atn  th  i  n  g 
in  a  road  was  to  hiwo  a  good  solid  foundation,  which  waa 
Telford' a  plaa,  following  tho  liofnani  and  t'artbaginiana, 
because  it  preveoted  mud  workinfii^  up  through  the  stones 
iu  wet  weather.  The  great  thing  required  waa  to 
educate  men  to  shoe  htrscs  properly. 

Mr.  J,  C.  Thomien,  aa  an  old  veterinitry  surgeon,  g«Te 
bis  lestimouy  in  favour  of  the  Goodenotigh  ahoe.  The 
pe  he  now  drove  waa  as  lame  as  possible  when  he 
i  had  him,  and  aUa  atood  ower  at  the  knecfip  enttrely 
„_ji  bed  ■hoeiDgi  but  he  had  now  diiTon  him  for  four 
ygSM  with  the  Croodenough  shoe,  and  he  went  quite  wall. 


He  could  not  bat  think  tiiat  it  would  be  <ia^| 
developing  the  lectarer's  idea  if  a  afa«w  a«M  ha4 
which  fihoald  be  attached  wiihoat  Ibe  uae  of  itflM 
did  not  see  with  the  ad  vanee  of  mechsnical  •fi*oe«W 
a  thing  ahould  be  looked  upon  aa  hopelcit  The«l 
tend  more  or  less  to  injnre  the  hoof,  and  as  ti  wmcb 
growing,  one  could  n^er  be  fiure  that  Ui^ 
eauee  pain  to  the  borae.  Some  yeaia  ago  hs  w 
Mr.  Braey  Clarke  inventing  a  aboe,  ^'^s'yJWSi 
waa  to  be  fastened  by  thin  clips  comtngnprwi-** 
and  spcured  by  an  elaatio  band  pui  jmnid 
poaatbly  something  of  that  kind  ^ight  f^ 
into  practical  work. 

Mr.  Colam  (secretary  to  tho  Society  for  the 
of  Cruelty  to  Animals)  said  it  waa  no  doubt  - 
to  hear  Mr.  Davidsoo's  eanguino  views  a1 
sibility  of  shoeing  horses  witbunt  the  «a» 
though  inventors  had  been  oonatanlly  w 
resait,  nothing  whi<:h  eonld  he  Called  sa*"* 
been  deviaed.    The  latest  shoe  brottght 
was  one  introduced  by  ILr,  Carr^  a  wptsmt 
waa  on  the  table,  the  ririndpal  object  besag 
the  horsfs  Blippmg.     It  was  ased  for  the  tiai 
the  Peckham  linti  for  mimy  montha,  and  lb* 
the  veteriaarj'  burgeons  appointed  to  wat^sh  il^ 
satisfactory;    but  the  contract  had  not    ~^ 
He  should  certainly  give  his  voice  in 
regulalion  by  which  farriers  should  be 
tising  an  art  which  they  did  not  und- 
which  many  of  them  were  gxosaly  il 
time  ago,  after  giving  a  bciof  leeAnrSi  «iw 
an  audienOB  of  worJong  men  on  the  itn 
horse's  foot,  a  man  came  up  to  him  and  taiA^ 
shoeing  horsea  for  thirty  years,  but  he  " 
horse's  foot  was  anything  like  what  had 
that  men  like  himself  generally  looksd  upoo 
better  thin  a  block  of  wood.    He  al«  f 
mooy  in  favour  of  the  wood  paveioent*  ofl 
never  h€^d  of  aa  accident,  tnd  a^i»«t ' 
regard  to  whicb  the  aode^  was  owi 
complaints. 

Mr,     HantiJlf     said     there     was     no 
Tnany  farric^rs  were  vety  ignorant,  but  ap 
S?nt  Umo  the  authodties  on  horae-ihoMiaf 
varianeoj  so  that  if  examiaationi  ww 
would  he  a  question  who  thoald  csumiiM ' 
He  could  refer  to  at  ItMb  a  de«en  ¥o 
shoeing,  no  two  of  which  agreed  on  swas 
importance.  Though  he  did  not  set  up  fcr 
there  wss  one  point  on  which  he  must  djMT 
Fleming,  though  he  agreed  with  him  W* 
should  be  preaerved  in  its  nainial  lisps  i 
poBBiblo,  that  tt  should  have  a  good  ft^™, 
that  the  bars  should  not  be  too  m*  "" 
there  sbonld  be  a  proper  beatiag 
The  ganeval  idea  of  the  public  wis  tJuil«» 
to  be  attended  to  was  the  nails,  ^J'^ 
horror  of  a  horse  being  pricked,  bultwo** 


wM  twiljr  itarQ  wiknowlodgQ  it  to  thtdr  mfLttert, 
jMinwt^  vould  certaiajy  not  own  it  to  their 
^^k,  he  did  not  believe  tUer@  w»m  u  hxilq  whd  did 
^^■Mliillj  da  m;  tii4«ed.  he  conaitlerod  that  great 
^^B^iifl)  to  Ibara  tbit  it  did  not  occaroftener; 
^Hbi  i^idim  •  fnxtla  bow  farriejra,  tinskiJIed  aa 
^■pbro  wts%  nuaftffad  to  drive  the  n^iU  without 
^■4I>  bona  'Ebe  whole  aecret,  howoTor, 
^■n»f  »  pM^rlj  prepared  foot  and  well^ 
^Hpoe^  iir  with  thUe  conditioDii  it  w^ 
■K^ioMibb  to  kofl  a  horse  with  the 
^^bt  Fkma^  i^oommend^  the  Ch^Uer 
§M  paffcotaoifc,  acul  ho  hinuelf  looked  tipoa  it  as 
■hfillitiigapfilitfdia  111U17  G«A€a  without  buning  the 
^Blha  Imew  oC  aoothetr  which  wna  equally  t:ie«ful, 
^■pOM  of  ft«  ilisadvaiitjigm  The  Ubftrljer  shue 
^V^Hdth  of  tbo  waUf  uid  the  beftrin^  suTf&cc 
^HmIj  ud  it,  so  Ih&t  unless  the  £rDg  and  aole 
^M^fionnd  the  whole  wdght  of  lh«  hors6  rested 
^BAof  Lhe  houf^  which  wae  contrary  to  the  in- 
^■0  i*i.tiii.r.,  A  -iiop^  to  give  a  proper  beaiing 
H#l  Uie  width  of  the  Charlier,  «nd 

^■[^  r-t]  wall  but  the  sale.    It  might 

^■iMJii  lolft  dk  Uke  a  bearing  00  the  ground, 
^^Mm^J  oOis  to  produce  m  horse  shed  oa  th^ 
^^Bhm  IIm  »ole  touched  the  ground.  M. 
^^^■MtmLoadiaii  £iho  wed  hicn  two  or  three  horaeB 
^^nqing  that  the  eolo  touched  tho  ground,  but 
^^HOfi  Uw  aole  w&a  Dot  within  ^in.  of  the 
^^B  ol  oooiM  might  m  well  have  b«en  an  inch 
^^Iht  frof  b«>aiiDg  on  the  ground,  thiit  might 
^^hblidiiMwIth  the  ordinary  hunting  fihoe  as 
^^AuJiM-,  &aii  he  considered  that  the  neareet 
^^b  illy  aho«  in  existence.  The  great  advuitage 
^Bitfdkow  wna  iU  e^tretne  ligbtnesa,  but  he  ven- 
^^Whii|6oj£.  mud e  very  littl@ li  ilfort^ qcc.  The  greut 
^^■okl  bo  arriving  at  a  cancltuioii  what  te&t«hing 
^^hid  iiU'lergo^aDd  the&  there waa  thediOiGulty 
^K^iiir  loiowbdgti  iato  practice,  A  farrier 
^■■■god  the  foot  aa  a  whole,  know  what  a 
^^^^Ht  wmA,  whea  it  waf  in  projjer  relation 
^^Hnpi^jf  that  knowledge  m  (^»i?h  pnrtieular 
^■bid  It  would  be  very  dijheiilt  to  educate 
^Hfe  indi  a  pitch:  hut  there  were  many  prac- 
^^bhinh  they  might  leam,  and  ev4-ry  mnn  ahoald 
^HUaa  of  t hu  in t« mal  stru c ture  of  the  foot.  H e 
^^■fefii  giv^*  hia  vote  for  some  kind  q[  certificate 
^^ftto  qujJifitkl  men. 

^^■ftift  titid  he  b&i  tak^n  shoes  off  a  horie 
^■^f^Bhod  by  31.  CharUer  biciaelf  in  Trtris, 
^^^M^  foot  had  heen  ao  mnch  lowured  aa  to 
^^^^■MI  thitni^  to  the  blood  vessck  in  ordt^r 
^^^^M.  H9  tiad  shod  horses  on  the  Chur- 
^^^^^K^Qin  BgOj  but  did  not  iSnd  it  anewer 
^^^^^BOt  oorredt  to  iay  that  all  fiLTneire  wuru 
^^^^Vin^  oftea  happened  that  Lnd  nbocing 
^^^^^n  later fereace  of  the  coachman  or  the 
^■P^Q'tlie  former. 

^^V^a^  in  proposing  a  irote  of  thanks  to  Mr. 
^HUUk  bid  often  been  hia  lot  to  ride  horses 
^^^■k  «&  aU,  at  the  Cdpe  of  Ctood  Hope,  for 
^^VHI  vf^  «iftea  happened,  even  tb€!U^  that 
^^Kt»  be  rwiuced,  it  grew  so  rapidly.  Tbe 
^^^miage  of  on.  nnAbod  horse  wns  thd.t  on  a 
^^B^  after  wel  wfiather,  he  fotiud  it  Almost 
^Hjk»  Tetain  bis  feet.  With  regiird  to 
^^V^  ©f  itt«l  shoes,  he  believed  8ir 
^^wkiiwarth  had  tried  them,  aa  would 
^^pi  of  ft  man  of  inch  en^Ji^gy  and 
^Bmi«cfted  with  the  steel  timdft,  and  having 
^^^gwlrofBs^  but  whether  steal  ahoca  were 
^^^■Mljr  adopt^  ho  could  not  aay.  There 
^^^H^uiT  fiuTiais  in  London  who  understood 
^^^^^id  if  thfsy  w«re  allowed  to  use  their  own 
^^R«  aftwft  iat^  out  bettor  work  than  they 
^^V^Bf  th«  djmtiofis  given  to  tliem^  bat  in  the  ' 


country  they  wens  usually  rery  ignoraat  As  to  the  solo 
of  a  horse  with  a  Charlier  ahoe  not  coaling  within  J  inch 
of  the  ground,  that  of  eonree  on  wn  aspbfiltt  or  granit* 
I  pavement  would  prevent  the  horse  having  a  firm  foot- 
hold, but  on  cou&try  road  a,  the  hoof  would  sink  that 
distance  into  the  ground,  and  tho  action  of  tbe  sole  and 
tbe  frog  would  come  into  play.  He  was  qoibe  satisfied 
of  tb«  bad  efiaoti  of  ftiphalte  paving  on  horses,  a  friend 
of  bis  owning  &  large  number  of  horsaa  having  suffered 
very  much  by  it.  The  same  gentleman  had  tried  the 
improved  system  of  shoeing  but  had  to  give  it  up  when  his. 
borses  wmn  m  Londoti«  though  he  still  praotiaed  it  in  the 
country. 

Tho  vote  baring  been  passed, 

Mr.  Fleming  thunked  tbe  meeting  for  tho  attention^ 
with  which  his  puper  bad  been  received,  and  expresaed 
a  hope  that  what  ho  had  said  would  lead  to  some  refor- 
mation in  tbu  ordinary  method  of  shoeing.  Tho  London 
farriers  certainly  were  not  &o  ignomnt,  but  in  travtilling 
throughout  tbe  country  they  were  generally  found 
deplorfibly  ignorant,  and  mutilated  the  horse*  to  a 
most  lamentable  extent  in  conaequflDce.  He  bad  tried 
stec4  rims  for  tbe  Charlier  flhoe,  hut  found  them  liable  to 
brank  at  the  nail  bolea.  These  shoes  should  certainly 
not  he  thicker,  and  might  oven  be  narrower  than  the 
wall  of  the  horse's  foot ;  indeed,  be  tlioaght  the  great 
mistake  iKUidci  by  M.  Charlier  was  in  having  the  shoe  too 
wide.  He  fooaa  iron  wcfir  n^^arly  as  long  as  steel,  whtl^ 
it  was  much  more  easily  workod,  antl  to  prevent  break- 
ing at  tho  nail  holes  he  used  u  very  fin^  round  pointed 
punch  which  did  not  cut  tho  fibres  of  the  iron.  If  Mr, 
hunting  were  to  see  some  of  the  horses  shod  at 
Chathjiuu  he  would  find  that  a  Urge  portion  of  the  sole 
rested  on  tho  ground  ]  the  other  day  hfj  saw  a  horse- 
which  had  just  b«en  shod,  and  tho  sole  projected  nearly 
half  an  inch  beyond  the  shoe.  The  shoes  wore  a  looff 
time,  and  the  growth  which  took  place  in  tbe  intcrriU  of 
shoeing  allowed  ti  great  portion  of  the  waU  to  be  removed, 
ao  that  nearly  all  the  horses  ahod  in  this  way  had  th& 
sole  constantly  in  wear.  With  rggftrd  to  the  steel 
studs  for  frosty  wenther,  the  punch  ahould  ho  quite 
square,  but  a  little  tiperjng.  He  had  before  bitn  a  hoof 
which  bad  bi?&n  shod  on  tbe  Charlier  aystcmj  where  the 
nail  holes  scareeiy  showed*  and  he  did  not  think  the  use* 
of  Qsils  was  objectionable,  only  their  abuse.  Many 
attempts  had  been  made  to*  intn>duce  shoes  without 
nails,  but  all  bad  Mled.  They  were  geneirally  com^ 
plicated  and  expourive,  and  nearly  always  unsatiBfactory 
in  operation.  Ho  had  tried  the' Goodenough  shoe,  but 
found  that,  being  machine-made,  tbe  iron  was  so  soft  that 
the  cogs  soon  woro  oS",  and  then  it  hud  no  odvantsgo 
over  an  ofdin«ry  hunting  sho^'  The  conditioa  of 
the  roads  wsta  jl  most  important  mutter^  but  ho 
certjiinJy  did  not  think  it  was  £dr  that  tbo  rate- 
pay  pts  iihould  bear  all  tho  expense  of  making 
i^oud  ntadfl,  by  which  owners  of  horses  and  carriages 
would  benefit  so  groatly.  He  must  repeat  that  the  weight 
of  the  shoe  was  a  matter  of  great  importance,  because  a 
dilTerence  of  an  ounce  or  two  at  the  knee  was  much 
exaggerntod  at  the  extremity  of  the  tendons  ;  and  if  you 
czilculated  tbe  number  of  steps  taken  in  an  hour,  it 
would  be  found  that  by  having  an  unneceasarily  heavy 
shoe  you  made  the  horse  do  soma  tons  of  entirtaly  ueelcBS 
work  during  the  day. 


ropes  or  oommon  wire  "  rm^  **  ropea  of  copper  % 
Messrs.  Ifovt^llobave  juat  published  a.  piHnoforte 
and  vocal  •oorfl  of  tbe  McM^a  fie  RtqtHim  ol  \  erdi,  which 
is  to  be  pejfofEned  D#it  we«ik  at  tue  Albert  HiilL  The 
ui«ss,  performed  for  ibe  linst  time  m  year  ago  on  the 
annivergarj'  of  Man^oai'e  death,  al  Milun,  has  not  yst  bien 
beard  in  L<iaden. 


MISCELLANEOUS. 


COLONISATION  OF  NEW  GUINBL^l- 

Oa  ThursiUyi  tlm  29tb  nit.,  a  deputation  waited  tipon 
the  Ear!  ©f  Qnnmrron  at  the  ColoniaUoffioe  to  ask  th  e 
Oovernm^Qt  to  o^uae  to  Ix)  annexed  to  the  Bntiih  Crown 
the  IsIhh^  of  Hew  Ctainea.  Among  those  forming  tht? 
deputataon  wme  Ijotd  Stanley  of  Alderley,  the  Duke  of 
Hancheiter,  I^ord  Kinnaird,  Mr.  Hyde  Clarko,  Mr. 
R,  N.  Fowler.  Mr.  M*Arthur,  M.P.,  the  President  of 
the  Council  and  Fellows  of  the  Eoyal  Uolonial  Inati- 
tute,  &c. 

Captain  Touag,  of  the  OdomiJ  Institute,  read  a  memo- 
rial on  the  Bubject* 

Mr,  Hjde  Glarkfi  stated  that  the  Council  of  the  So- 
doty  of  Arts  felt  an  earn  eat  interest  in  hehalf  of  the  objects 
of  th^  depntatjoni  so  far  a&  thoy  came  within  the  sc^pe 
of  the  Sooiety  for  the  Promotion  of  Arta,  ManuCactores, 
M^i  Qammerce,  in  which  it  had  lahonred  for  nbovo  a 
centiir)**  * 

Lord  Camarron^  while  admitting  the  adt^antai^s  to  be 
gained  by  the  ahortei-  sea  route  to  Anstralia,  and  the  im- 
portance of  «uch  a  station  as  the  one  proposed,  in  Hew  of 
the  abolition  of  the  kidnapping  trade,  yet  saw  many 
graye  ohjeetioni  in  tho  climate,  the  magnitudo  of  the 
operntiona  reqniTOci,  the  chiimctor  of  the  people,  &:q. 
Tho  Government  had  in  hand  a  Bill  for  appointing  Sir 
Arthur  Gordon  High  Comnji^iener  for  the  protection  of 
aborigines  in  the  Pacific,  and  he  hoped  to  encloeo 
Eflntern  New  Guinea  in  the  BQl.  In  eonelusion  he 
thought  it  was  for  Aaetralia  to  make  the  £rst  move^  or 
at  least  to  ahow  mor@  desire  than  web  at  preacut  mDni- 
fested  for  such  an  annexation  aa  that  proposed* 


FORESTS    AND    TIMBER    TBADE 
WUiiTEMBURG. 


OF 


and  ! 


The  kingdom  of  Wurtembur^  has  a  auperflcial  area  of 
1,050,369  hectares,  or  4,819,675  English  acrea.  and  of 
this  arcft  696«Ij1G  hectares,  or  30'6  per  cent.,  are  forest 
lands.  The  populatten,  according  to  the  c^nsua  of 
Bficomber,  1871,  was  i,81»,6S9,  and  therefore  there  are 
3, SSI  iquaro  metres,  or  about  four-fiftbi  of  an  English 
acre  of  forest  to  each  head  of  the  population »  Mx.  Petre, 
the  Britifih  ropreacntattve  at  Stuttgardt,  states  that,  to 
l^revent  wa^te  and  detcriorationj  and  to  secure  the  re- 
planting of  cleared  spaces,  all  foreeta  in  Wurt^mberg 
ate  pkoed  nndcr  the  Kiiperviaion  of  the  (iovernment 
forest  officials,  and  the  latter  oxercise  their  police 
fvathority  and  control  with  more  or  lees  string-ency>  as 
circumstances  require.  The  forest  lauds  cannot  ha 
barought  into  cnltiviition,  no  matter  whether  belongtni; 
to  a  private  indiyidual  or  corporation,  without  the  ex- 
pTBHH  sanction  of  the  authorities;  and  in  case  of  un- 
authqrissd  clearances,  they  are  re-planted  at  the  expense 
of  the  owner.  In  the  pine  wood  di^rict  of  the  Black 
Forest  the  wood  of  the  spruce,  silver  fir,  and  Scotch  flr, 
from  its  superior  qualities,  external  and  internal,  is  pre- 
ferred to  all  others  for  building  and  general  pnrpoaea. 
The  young  trees  of  weaker  growth,  derived  from  the 
thinnings  of  ike  forests,  are  sold  extensively  for  bean- 
flticka,  stokes,  raft- withes,  props  for  young  trees,  hop 
and  telegraph  poles.  The  larger  trees  are  chiefly  used 
for  building  purposes,  or  for  couveraion  into  sawn  timboTi 
supplyin;^  materials  for  a  very  large  home  induBtry, 
and  a  highly  flourishing  timber  trade,  A  considerable 
quantity  of  the  pine  wood  IS  made  into  ahingles,  boxes, 
csaki,  pails,  kc.  Altogether  about  60  per  cent,  of  the 
pine  wood  felled  fi  available  for  Limber.  The  tops  and 
nOlupB  are  used  as  {uah  and  are  largely  converted  into 
ohaiooa]^  for  constimptien  in  the  Qovemnient  foundries. 
With  regard  to  the  hard-wood  trees^  the  timber  derived 


from  them  is  applied  to  more  Tarioui  umi  than  ik 
from  the  firs,  but  as  thia  elav  of  wood,  with  thatxaaiti 
of  oakf  ia  employed  ehielly  for  home  conamnptioi^  1 
quantity  used  as  timber  is  relatively  amalL  Ihspai 
part  of  the  hard- wood  timb^  £&Uad  ia  told  fer  fm. 

The  cultivation  and  pres«rviitiini  of  the  o^  m.  acM 
of  the  demand  for  it  in  foreign  marked  is  en  o^ 
special  care*  The  larger  atema,  especially  tk  cnxj 
ones,  are  much  in  demand  for  ahip^buildin^  J?^ 
And  are  exported  principally  to  HoUand.  *htj 
floated  down  to  the  Rhine  along  with  the  pin&  nli^ 
from  thence  to  the  Dutch  ahip-bnOding  yiidi.  I 
timber  ia  ^ao  used  in  oonsiderable  quontitiei  finr 
in  the  c-onatmotion  of  watsrworkg  and  biidgeat  i 
mining  purposea ;  likewise  for  imilway  aleepeti, 
lathwood,  &c*  The  wood  of  the  younger  law 
to  its  toughneaa,  is  much  in  requiBBt  for  carriage 
It  ia  not  so  suitable,  and  is  leaa  in  nae  for  f 
oak  mainly  suppKes  timber  for  general  pi 
beech  furnishes  the  greater  portioii  ef  the  fuel 
in  iJie  country.  The  ash,  maple,  elm,  and  amill 
supply  useful  and  valuable  wood  for  carri^g^  * 
joinery,  tomeryf  and  for  instrument  tnakeis 
The  birt^h,  even  in  its  eajrlier  growth^  is 
making  brooms,  withes,  pvop«  for  casks  ai 
for  carriages  and  carts,  &c.  It  is  from  10  to 
below  beech  in  heiiting  power,  but  as  it  bumi 
flame,  and  heats  more  quickly,  it  ia  used  in 
aa  fuel  by  certain  mauufacturera,  ^uniiheil  fi 
The  alder,  the  wood  of  which  ia  chiefly  used 
a  similar  advantage.  Its  heating  power  U 
cent,  of  that  of  the  beech,  Joinera,  shoe-eul 
&c,,  also  employ  thia  wood.  %Vhen  tn^wa  ij 
alder  has  remark  abTe  durability.  The  Unu 
a  soft  and  light  wood,  and  is  much  in  nse  u 
in  joinery,  and  for  packing-caaoip  beot-tti 
utensils,  and  various  sorts  of  carving.  Tht 
he  said  of  the  aspen,  the  wood  of  which  is  sold  f 
at  high  prices,  for  paper  manufacture  itnd  I  utdJ 
The  hoatiog  power  of  the  Hme  sjid  aspen  ia " 
cent,  below  that  of  the  beech. 

No  statistical  information  exists  showinf 
proportion  of  the  timber  annii^y  out  m  ' 
what  vol  u  e  i  t  represents*    One  thing,  howfi 
VIZ.,  that  the  exportation,  especially  of 
in  its  raw  atatt',  or  in  the  form  of  man 
facilitated  aa  it  ia  by  the  numerous 
raBwaya,  is  v^ry  considerable  inde*»d ;  and  a 
of  railway  are  gradually  opening  fr-^  «...i-.. 
from  djfltrtcte  hitherto  inaccessililt' 
export  trade  ia  likely  to  increase-     T 
timber  goea  to  the  Ehine  at  Mannheim,  the 
of  the  South  Gennan  timber  trade.     About 
of  the  larger  pieces  of  timber  go  to  Hullandt 
maining  third  to  the  Prussian  Ehenish  " 
Rhenish  provincca  of  Prujeiaia  are  th«  chii 
for  the  amaller  pic*ces,  the  exportation  ef  wi 
land  is  trifiing.     France  and  Switserland 
considerable  snppliea  of  timber  from  thk 


An  exMbitioii  of  tin -wares,  includ 
materials  and  implements  utied  in  thnr  ma; 
opened  at  Casael  on  ths  1 1th  of  Septerober  aext 

Iii  the  coiinie  of  last  year,  Bel^um  * 
tons  of  iron  to  China,  JCKl  tons  of  Belpan  i* 
shipped  to  Egypt,  and  750  tons  to  Perm.  Btlgi 
however,  able  to  find  any  outlcti  for  htr  ti«l 
AustraliR. 

A  sitiglo  manufftctorer  of  perfumr-fj  [ 
Ht  Cannes  uaw  annually  140,000  lbs.  of  a«a, 
123,000  Ibi.  of  aeacla  flowers,  140,000  Ibc  ol  i 
32,000  lbs.  of  jasmine  flowsra,  20,000  Itw.  «'  * 
lb#.  of  tubefosM,  bwides  roe«m«f}r,  mfau  tl^ito^] 
citrons,  &c.,  in  preportionata  qwanHtiea  ^'j«^*' 
tog^her  oonsume  annually  over  20  ton*  o*  ^w" 
alone  190  tons  of  orange  blosaeins ;  Canasi  WW^^ 
acada  flowon. 


JOUBNAi  OF  THE  BOOIETY  OF  AET8,  Mat  7,  IB7S.  6ST 


COBEESFOHBEHCE. 


HRES  AT    SEA. 

bfiad  ytta  »  dip  from  a  P^P®''  afcont  firea  ftt  sea,  as 

1 8oci«ty  M  iiitefMted  in  the  question;  it  ii  a  most 

u^JA^  und  i<Mne  wJegimrd  ought  to  be  insisted 

Wmw  an  "  Exianciteur"  ui«d  on  lioard  ship,  in  1862, 

(rfjmM  steamer,  at  the  Cape,  puttinj^  out  a  largo 

■),  irhkh  artad  •^«tiiall3r.  Ou  board  ship  it )»  no 

m  HUT  thmgl  In  iwe  if  th«f  aw  ueYor  to  be  had 

£ud ;  hesld^,  even  if  ther  weto  forthcoming  it 

idiffiealt  to  get  the  carbonic  gus  mto  thebotloin 

Vof  the  hold  of  a  veMeU  iFhereoi!  if  fiwtened  m 

lfSi«d  from  the  deek,  I  doubt  much  ohfinco  of 

i^ir  »hc*d.      Ono  tap  from  ft  hammer  on  deck 

jloQ«  or  three  '*E3ttinctGuns"  at  work  the  moment 

ffmmttd.^t  am,  kc.,  ^   ^ 

i  II,  l€t5.  

teft    cu    scarcselr   imafioe   «i7thin|r    tft&re    f^iiftiUy 
r^«^  ■  Are  ■!  mil     Tak»  ««*  io»l»»»  tfc^™?  of  the 
The qnatton tbm axisst, !■  thMeno  w ,"[ preveM- 
»ait*ccia*nt»T  lFfTBooemiffl|e^aii»wtoplipQwiWT 
>  them  if  wmpidJoiT  taewurei  weru  adopt^  for 
Herat     I  DOtlt^d  n  short  time  b^  a  para™*  to  ge 
i  of  Hud  JafiiuuT*  irt^-in^wi  acpoant  ofa  <S?"lff  UielTB 
»«itviuuiior.     Thii  ia  mertly  t^s  old  "Ejittntftflur 
mpmaeaU^  thf  imprnveiaeiita  oooaistinc  in  keeping  the 
iMt«l«  tiota  rtfitii«Ml»  wh*»D  *  slight  hlow  drives  davfn 
IliBill  <be  bsrttle  ID  wiilch  tb^  arid  i«  kept,  when  the 
rfllM  ttrboDie  uid  gM  at  once  b«^iia« 
^raSt  ijTnr  of  Ihe  *'  Kxtlnotifar**  for  pnttmg  oat  ere 
m  ^sliliAvd,  th«j*fofe  it  App&u*  to  m*  that  itiJi 
ili  haw  th<»  anulU  Mid  compart  m*J^"pfl™ 
M  to  pfore  el[«ctiMl  Ti*»«Tw  and  whevenr  the  tue 
nll9^lKMorbetiv«aid«eloi. 
I  me  (or  ««^  two  In  Ufge  lihipil  "  Extmcteur&'*  with 
nvraauit  w««  vlM»d  &  a  f»fFe  at  tht  foot  of  each  mAst, 
mtfA  eoft^d  ^oofT  each  maat  tn  the  dedc.  luiw  «i[cple 
M«ald  b9  iiiEmediAtel^  t<i  fiU  thti  h(»ld  with  r^u.  ao  ^\ 
'IttiHLbl^  ^jHt.     Ph>l*bly  oalfoaa  **Bxtmct«iii^' 
H^^^lf  Q»£d  at  lOOQ  u  the  fln  vii«  diKOT?T«d. 
lii^  10  arrive  at  k  to  ha^  cnah  mMbinca  "  mitoueh- 
Ssaliae^  tfkeaselowd  lafdr  vatrsaiir  ■taam-eoffineB ; 
kMoldb*  attooc  ^wh  to  naiii  iaJuiT  from  1^  rtow* 
■p^aod  t2i«  litnM  ajght  bg  gtotocfegd  1^  rawiiiig 
rS  the  laadl, widths  head  of  tbe  t«d  maamaom 
MtoL  ty&ft  tV  deck. 

**  ^^jtradegi''  b  a  uaalii  ioexpflanTG  manhme,  aad  ii  eom- 
ikmtoobUffe  Bli  larfecoal  cw  pa^etig^r-CHrrruiff  ypMela 
1  (bse  mtcbinea  fixed  in  the  mamwr  pcopoied,  WQuM  he 
^  >  iiapM^  on  ^kipownetBt  whilst  it  would,  tnia;  opinion . 

OBTtnlent 

nw  iM,  nmTiJM  jla<!ei  that 
or  fomid  ]xi$iaxed  wb«ii 

and  Oct.  importid  and  made  tOMwftil  tarkk  of 

lo  which  I  baw  hastily  diiiwn T««i«M«fctiOtt « o' 

arteBM),  that  I  Ihisk  it  would  b«W«fi|tf  Tou  ^td 

nMmatiiv*,  to  Ew^rt  also  the  wholA  ailMle frvm  the 

Iwaimal^yffateof  wind^ha  a  P.  and  a  steamer, 
h*  aiddlaef  llM  ^idht  tlie»«  was  ■  gnat  jsmiOl  aoa  erf 
tt  pimd  to  be  tlia  OMJl  ifcsiVi  oomli  bmning  av^  the 


The  eflecit  of  this  wouLl  be  tbit  gwidji  would  be  known 
all  over  the  world  by  thoir  trade  numbeO)  joat  as  a  fibip 
is  known  all  over  the  world  byh^  niimb«ir»  on  referring 
to  the  Bhip  liBta.  There  would,  of  courae,  be  publiabsd 
by  iome  spoculativa  printers,  lieta  of  the  registered  trade 
number*  and  their  owneta,  just  as  ship  lista  with  tb^ 
nnmbflraam  publiehed,  and  every  one  of  the  public  couMt 
and  woold  bo  wiae  to,  buy  one,  bo  aa  to  be  enabled  to  §€# 
by  the  regiflter«d  number  (if  any)  on  the  goods  whether 
it  corresponded  with  the  owner's  or  manufiicturera 
name  in  the  Kat.  The  trade  mark  might  atiU  be  uKd 
in  Gonjunction  with  the  numbei.  The  sy«ttm  would  ha 
very  flimple.  The  trader  or  mannfactuTer  n^*ed  only  go 
to  the  proper  office  (say  at  the  Board  of  Trade),  enter 
his  name ^  and  theroupon  be  would  receive  a  number. 
Fur  this  a  small  fee  might  be  payable,  and  when  the 
lists  were  publishe<l,  ho  and  his  goods  would  be  known 
all  over  the  world  by  hia  number,  maeh  more  effectimUy 
than  by  any  mark,  and  a  number  could  and  would  b& 
mom  KBneTsIly  adopted,— I  am,  Slc,    „    ^   ^^ 

Honhasa,  May  t^  iir£> 


GEITEEAL    HOTES, 


Dri«d  FmiU.— It  is  stated  that  these  are  prepared  in 
.Imerica,  whentMj  a  largt*  aupply  is  received*  by  mBona  of  m 
TaCQum  pf  odaced  by  n  Hteam  engino,  in  a  pan  warped  froltt 
about  120*  to  170*,  air  dded  by  passing  over  chloride  of 
calcium  being  admitted  into  the  pan,  the  tiperation  rontinu^ 
ihK  about  20  minate».  The  veyetabl*  albumen  is  protiumed 
to  bo  thus  coBgulalfid. 


r  great  lafelj  to  lives  and  property. 

£S  sliipa,  ff  oflk  llttA  ta  ta»hi  evMi  Vise 


r  MHBitf  en  Sr«  when  the  ea^n^^*  and 
I  Aftrfc  fttita  the  tmoket  and   there  W!i£ 
^_um  of  hcingr  blowa  up  by  an  mitwimllr  Isrge 
Km^ct  qn  board,  WQie  ontaida  the  msgannc,  but 
%vi  I3tt»  ^nl  behaviour  of  I3ie  of&oeti  and  dieWr  the  fire 
•  jBPtiiliiMifiaafetbevwel. 


PiOESCnOH  OF  TEABE,  &c. 


r^kKid«B  h»i  ilmok  me  which  h  eminently  one 
ISaoietf  lo  forward^  viz.,  that  in  lim  of  the  pre- 
IMlBaft  **teade  marki,*'  there  ihould  be  cstab- 
•lyitsm  of  registePBd  "  trade  nurober«»"  with  the 
'^-►Ity  [>if  forgery  or  undue  use  of  another  man's 
n^l  t4r  11  new  of  his  m&tlE, 


cheater,  will  d«  opemjo »  ou  i^nj  -•  ^.  -J .-"«  -^7  ^--^  ^-'  v » 
orMidcDt  of  the  aooiety,  and  tbo  iroenm^  nddnmn  will  t© 
delivered  by  Mr,  John  AndeiBon,  lLD.,  late  the  *up^rD- 
teadent  of  machinery  to  the  War  Department  The  exhibi- 
tion will  contain  a  eolleetion  of  engineer*  ^'^'I't  "l«>?;^^^Jr 
in^'maohinery,  snd  other  apphances  bij  Joseph  Whitworth 
and  Co  -  Sh^p,  St.*wari,  and  Co, :  CendAlland  (rent;  Smith 
and  Coventry;  B.  and  S.  M^y;  and  Furnesfl.  of  LiverpKl, 
are  among  the  exhibitors.  The  second  division  is  devoted  tj  . 
domestic  contriv,%tices.  A  large  number  of  g^ld,  silver,  atA 
broaz«  medals  wiU  be  awarded,  and  M.*iisri.  Richard  Peacoolr^ 
of  Be«r,  Feaoock,  end  Co. ;  John  Robma^m,  of  eharp  and 
Stew^^sj  Wfltiam  Mather;  Dr.  Angus  Scoitb;  W  H,  J. 
Tralce.  Pnrf»sor  Osbarae  Reynoias^  and  John  Leigh, 
F  R  C  S  '  are  the  judges.  The  exhibition  bnitdinif  la  biiilt 
m  the  same  principle  aa  the  one  Imt  year,  nod  it  eovera  on 
araa  of  over  m,im  square  feet,  Abo^t  a  dos/^en  ^^^^^/^^  ^ 
jnecittl  porpoeea  are  attached,  and  not  only  wdl  &H  the 
idBchinorv  be  in  uif^tion,  but  the  stoves,  oooking  ranges,  gas 
niaking  npparatoa,  &c.»  will  be  ah^wn  in  action. 

Tuscan   Straw   Manufactures, -^Tht?  straw  used  fo? 
nlaitine  ditfera  in  chatfliiter  aud  mode  of  growth  from  orfi- 
Eiirv  atraw.     The  gr^in  is  iH.wn  in  the  month  of  Mar^— 
hence  the  namii  given  to  it,  '^  m^WMoW    The  inanufacture 
of  hats  is  carried  on  cbieay  In  the  provinces  o!  }j<^^f  *^^ 
Bologna,  snd  in  Tuscany.    Although  iia  ancient  mdu#lrj,  it 
,  mav  be  aaid  to  hsve  been  ftrst  developed  in  the  eighteenth 
'  century,  when  Sebasti  an  Michael  tic  rt,  of  B-:.loima,commencie« 
the  exportation  of  hats  to  foreign  countnes.    The  reportu 
lately  ooUetited  by  the  conimiB*ioijera  deputed  to  inquire 
into  the  cftuditieu  of  Italian  industnea  agree  in  lepre^entin^ 
thftt  the  trade  has  in(»eas«d  within  the  last  ten  years,  but 
tho  iniirease  has  been  in  the  infirwdeecnpt ion  of  goods. 
This  U  a  conseqnenoe  of  the  caprice  of   fMhion.   J^^^^- 
mhme  the  f«n1niuo  fasbloBn  are  copied  from  those  of  Pari  b, 
and  Prttisiaa  taate  has  alwaya  been  wnfavwumblo  to  this 
branch  of  industry.    For  the  last  twenty  years  pnst  tho  ex- 
port of  split  sltaws  hae  ceaMd,  u  plaiting  in  the  ^^m^ 
and  Swiss  fasbion  has  come  into  practice  iu  Flor^co,     -tne 
total  declared  value  of  the  importo  under  the  *»*;^®  f??* 
during  the  aforesaid  year  therefore  lunounted  to  i«^,tH?l,aiu 
Hto,  or  over  a  million  sterling. 


ms 
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V«w  PitfG«ia  for  Gaj-m&kbig^. — On  Wedneiday  last 
iomfi  expcHmiinti  were  nmde  in  tbe  gardens  of  Sulherluid- 
houiB  to  UlaKtmte  &  new  appftratw^  for  turikiti^  gfts  for 
li^littiig  and  beating:  purpoAes.  Wftter  u  eupplted  to  the 
bottom  i:iif  n  amall  tubular  boiler  suiroundliig  a  funiBcft, 
Th©  »team  iliua  produced  U  driven,  tOf^etbet  wUb  »  pro- 
portion of  atniQApDcric  ftir,  Ihrough.  a  fecond  Qre-^bojL  avur 
mcaDdti^ceiit  cc^ko  and  i»  tbus  dBCompoefMi.  Tbe  rcsaJtiag 
gB»»  conw*tiD^  of  carbonic  oxide,  Qitro^eu,  bjdrogeji,  and  a 
enmU  proportion  of  carbonic  acid,  ie  Cbcn  ccmdiictcd  to  tbe 
pliicfl  where  it  is  required  for  use  lor  beating.  When  it  h 
wanted  for  illumitiHtitjg  pnrpow«*  it  ia  pjiiaAod  fimt  tbrongb  a 
»rbnretter.  The  water  ;!^uppJy  is  conetant,  the  bi>iler  being 
<!annec1ed  with  an  open  cittern  at  a  confiidifrable  beigbt  so  aa 
to  firs  iT«at  pnuttre.  The  Inel  employed  was  charred 
pMti  proaai^ed  bj  a  flpooial  procoai, 

Ba»ilaii  Ifflduitrlee. — it  appears  from  n  rf^poit  reoently 
preaonred  tn  th«  Technical  Society  of  Bt,  Pet€ir«bargi  by  a 
eomtnitfce  cbarpfpd  with  coti  ducting  an  inquiry  intotbe  general 
Rtate  of  trade  in  Kuaj<sa,tbAt  fL  J  ar^c  portion  of  tbe  m  an  u  factor- 
mg  esUbl  is  h men  tn  o  f  lb  i  p  conn  trj'  ar*i  in  tb  i*  bandji  of  JoroigTierfi, 
In  tbo  district  of  Bt.  Petersburg,  for  infltanGe,  foreignen 
poeseea  28  oat  of  32,  in  the  province  of  Moioow  22  out  of 
47f  in  the  distxiot  of  the  Vistula  6  out  of  1 1,  and  m  the 

iiBaltic  provincrv  21.  The  total  number  of  works  for  the  eon> 
■iaiiction  of  engine*  In  Hu»ai»f  without  counting  the  itnp^rial 
tatabliabmentii,  ia  167i  tbree-ijuflLrteTt  of  wbtob  number  make 
ooomo  lives  and  other  railway  plant,  wbik  the  rem  ami  ng 

^qnarttr  ccmsiruct  agrieuUural  enginoB  and  flppliancei,  and 
othpr  machinesi.  The  largc^r  portion  of  tbete  tistablisbmenta 
is  situate  in  Poland,  n^it  in  order  oonie  tbo  Baltic  pro* 
YfnceH,  then  tbo  provintioi  of  tbn  centre  and  of  Iba  aauth. 
Tbe  167  estahliahment^  povaess  4'i'i  unginea  a^d  476  boilertf 
•I  a  total  force  of  6,162  borfte-power,  employ  41  ^H2  w*rk- 
men,  more  than  half  of  whom  do  not  know  how  to  read  or 
write.  These  establiebments  cansume  yearly  133,8CI0  lent 
of  pfg  iron,  164,3^8  tons  of  wrought  iron^  and  127  too  a  of 
feul,  of  which  about  100,000  tona  couaist  of  coa]  and  ooke* 

Ventilation  of  Theattea.— Aa  bearing  on  some  re- 
in arks  made  by  Mr,  Hurrky  in  a,  recent  paper  on  **  Air  and 
Ventilation^'  tbe  fttlJowing  re* alt*  of  fsperimcnts  made  at 
Ibo  Thi-fttre  Marie,  iSt.  Petersburg,  on  tbe  night  nf  a  per- 
fortnance  \n  Bocember  loeti  tnay  bo  Interesting  :—**  In  ■  box 
on  the  second  tier  facing  lbs  Atage,  the  temperatmre  waa 
found  to  increase  pcrDeptibly  every  quarter  of  an  bonr» 
alt  bough  tbfj  ingress  ana  egreas  of  the  occupants  tended  to 
ooot  the  air  by  opening  a  comniunication  with  the  oorndora. 
Wban  the  cnrtam  rose,,  the  temperature  in  tbe  bo^  waa 
18**  C.  j  at  tbo  conclusion  of  tbo  firai  act  it  was  24^  C-,  at  the 
beginninf  of  the  Reoond,  2f!'^  C.  The  humidity  of  th«  air 
increased  more  alowly.  In  the  entire  of  two  boura  it  bad 
fSsen  to  30  per  cent. ;  at  tbe  end  of  the  fourth  act  it  largely 
■xcoeded  that  of  the  outside  air,  llygromotrk  ob*ervalions 
in  tbe  pit  showed  thai  the  air  there  at  the  fiommancement  of 
the  performance  cuntaiiied  CO  per  cent,  of  watery  Tnponr, 
that  of  an  ordinary  healthy  dwelling ;  at  the  conclusion,  It 
«ontained  d>^t  per  cunt*,  the  proportion  in  an  injurionaly 
unwbolefiome  rooKi,  Tbe  carbonic  acid  in  tbo  air,  at  tbe 
terminatiiin  of  the  second  act,  amounted  to  I'd  per  1^000 
cubic  metroi,  or  ii^  timee  the  proportion  in  an  ordinary 
respirable  air ;  at  the  eloae  of  ibe  evening's  peffortaanco  it 
wai  4*3  per  1^000  cubic  metres,  a  proportion  amply  anfSdent 
tn  produce  bid  e Beets  on  the  lungs  of  pereona  accw^t<]med 
tn  iohale  a  purer  air. 


HO.TICES. 


I  >^ 


PBOCEXDIirdS  OF  THE  SOCIITT, 

Oeddtaby  MEETGirOS. 

Wednesday  Eveningg,  at  8  o'clock.  Tlie  follow- 
ing juTangcmeDts  have  been  majde : — ' 

May  12. — '*  River  Pollution,  and  the  Impurities  of  tbe 
Water  Supplied  to  our  Towns."  By  Jaue:!:  Hoorj^  lE«q,, 
Burgeon  to  tbe  Royal  Weatminater  Ophthalmic  Hoepital, 
Preaident  of  tbo  Medical  Mtcroacopical  Society i  FcHow 
of  the  Hoyal  Micrtjaoopical  Sodety,  &c. 


Mat  19.— *'Thn  Agdoultnrftl   BlUiftici  d 
By  Clemznts  R.  Mabebam,  Baq.,  CM,   On  iMi « 

Anhrbw  GAfiaBLA,  ^^-t  Member  of  the  Indian  i 
will  preside. 

May  26.— JVo  MMtmfi. 

JrNB  2*— »*  Toughened  GUn/'  By Piiai  F,  Kt< 
Eaq.,  C.E,  

Ihbuk  Sbgtiok* 

Friday  evemngs  at  eight  o'dock.    The  EdQoi 
arrangements  have  b^m  made : — 

May  13,— **Tlie  fiueman  Mraooe  in  C«ntril  J 
ita  Commercial  and.  Social  afpects  towards  Ifidti  i 
tbo  East,"  by  tbe  Hev,  JAjna  Loxo.  On  thij  t^ 
tbo  Right.  Hon.  Lord  Kapjxb  asd  Ettilice,  1LT^% 
preside. 

[N,B. — The  date  of  ihia  meettiig  haa  boi 
irotn  Friday,  May  H,  to  TbujBday,  May  IS.] 


Friday  Eveninga,  at  8  o'clock- — ^Tht  M 
arrangemeatfi  have  been  made  ; — 

Mat   2L— "Bxploii^    Compounds*'*     By 
HonEt.  Esq.,  the  foimder  of  tbe  Nitro-glpsenDe  I 
On  this  eTeoiKg  F.  A.  Ajiel,  E<q.,  F,K,8»,  wiUl 


MEEmies  TOR  TH£  EHsuma 

Moir....  Cburcb  Temperance  Society    (at   tbe   Souis 
SociKxr  or  Arts),  7  pm. 

Roful  Gpoip-aphical  Sodtfty^  Unii'aHty  of     

lueton-gardrais,  W.,  Bk  P^hl.    Adnfiral  fttr 
MoClintMsk,  *^  AxQtib  Bte<|M  l^vellij^f  " 
Birkbeok  Sdentifla  BvoiBtyt  SbuthaiDiytrin-bmldiQii^ 
S  p.m.    Jai.  H.  Tiaaoii,  '*  lUneMi  CoIoub*'* 

Tuxii  .^Oburcb  Temperance  Society  (at  the    the  BiOttat  «r 
8oc  ittT?  OF  Anra},  11  am.,  and  at  3  p  m. 
Oyuunrodorion  Bodety  (at  the  Horm  or  rm  f«a 

Bojal  InBtltntion,  Albema^e  gtneet,  W.,  S  pA* 

GUdBtoni!,  *'  Cbej^cal  FOrte/' 
Medical   and   Chimrfical,  53,    BBmeiV'itree^  0 

Qnl  Ensinecra,  35,  Qreat  (iemuie.rtn!<t.  WcMI 

8.W.»  8  p.m. 
Fbotogranhir.,  $ ,  Con^nit-ftiwet,  W. ,  S  p  Jn, 
AdthrDpolofri^Eil  Institttte,  4^  Bt.  Martin's^plfiaar  m^ 

Wed,  *,.80CIETY  OF  ARTS*  .Tolm-f»tr<?ct,  Adaphi*  W.C.,I| 
Mr.  Jjkhez  Ho^g,  "  BiveTB  FallutiOQ," 
Qeobi.'tcal,  Burho^n  Haii«e,  W.,  B  pJH* 
Boyai  Uterory  Fund,   10,  .Tobn-Btn^  AMf^  % 

BofixB^tj  of  literatnie.  4,  ^ M«tm*#fa«^ I 

ii  p  m. 
Ardiff'olciffical  AModatton,  St,8aekTiDe^<tzMl,WM.i|] 

Annual  M«>3tiD|Ef. 
Bojal  norticmJtUTMlf  South  Kenadngljota,  BM*t  1  fMm 

Tst^BiH^Boyal,  Bozlineton Honsa,  W^ SIP'Ib. 

Antiquada*,  Bitrlington Honus,  W^  Sip.ra.  ^ 

I/mdisn  Instltiittcin,  FhubuiT-CEEriB^  if^-iTpkB-  B 

Morley,  **  Inoer  Thought  of  BbakBpesiv 'i  Pltfi* 
Itoyal  Inititutton,  Alticnjjwie-«ti«t,  W.,  S  p^_ 

James  Dewar,  "  The   Prggrepi  o(  Vhjm^^f^Mm 

Inquiry.*' 

Mfttbematicaa,(»3,  ATbatuu-le-atswt,  W-*  S  >«• 


Fai.P Hoyal  Jnatitiition,  Albemarle-stmet,  W.,  >J>*-_^ 

Meetings    8  p^m.    Mr*  J*  Braas,  "  Tim  OciBP| 
Andent  Briloaa,  and  Hatnral  ^^adOm^'^ 


Aatronomi^  Butlin«t<im  Hotue^  W.,  S  pm 
Ooektit^  caub,  tJniTfflaty  CoS^t^t^  W.C^  S  p  Ji. 
€Uiileal,5BiBeraesv4tzwt,W.ia|pJi*  ^  . 
literuT  •»*  Artiatle,  7,  Oowav^inet*  W.O-f» 

Junior  PbiloacKphical  Bodety,  ftA,  Vklui!ai«* 
T  .so  p  ln»  Kr,  F.  Butler,  "  ENreUiSii »  ■•  ' 
Claa«a  in  I^ige  Towiu.'^ 

SAT..,...BoTaI  Institutioa,  Aibematle-tftraet^  WnSP"* 
W.  Eetfias  PnlloGk,  ■*  TV  Dnta^** 
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CEBDIHGS    OF    THE    SOCIETY. 


SCHOOL   HBUL. 


TATION  TO  THE  SCHOOL  BOAKD 
FOR  LONDON, 

Wcsinfflilay   laat,   a    deputation  from  tliQ 

^d  Drill  Committee  of   the  Society  of 

upon  tke  Sdjooi  Board  for  London, 

,  thom  the  desiiubility  of  introducing 

3  drill  into  Board  Schools,     Tha  deputa- 

of    the    foUowing    gt^ntlemen  :^ 

F.  E^rdiey  Wilmot,  E,A.p  F.E.S*. 

ErosniuB  Ommaiitjeyt  CB^  F.H.S., 

Colts  K.C.B.,  G.  C.  Tafiiell,   Captaiti 

IT.  FiUwilliam,  K  Chadwick,  C*B*,  and* 

I  Foster,  Secretary. 

n  was  introdnced  by  Mr.  J,  McGfegorand 
L  Cromwell. 

Bvml  Eardley  WUmiit  read  the    following 
(whidb  be  handed  to  the  Chairmjin : — 

*/    iJif   Cbtmcil  &f   at   SbSMly  ftr  t&9 
of  AfU,  MsnufiMCtWM,  amd  Cimmm^m, 

;  t!ie  Society  for  mMiy  ^^eort  han  cndearoored 
B  Brill  in  Bchoolii  as  h  neceoAary  pnrt  of  School 
>a]ld  hM  OiiiMd  aeverfti  Eciyiewg  of  Si^hooln  to 
InscusftiUf  HJider  the  inspection  of  high  ujlHtary 
*^  Ad  Bo jvl  Frinces, 

loililKrY  drill  in  schook  m  now  reoogniied 
Bfiition  Department,  and  a  flmall  gtmii  mode 
ixMEng^Qmentt  which,  howevcFt  i^  quite  in- 
>  pny  fof  infltnii^tion  and  inspection. 
.  mm  fliill  pnonot  be  properly  condnotod  ex- 
^  o&mpet€fit  militiiy  ioifructora  and  under  ^t/s- 
^"'  ftmapfcium,  and  ii  too  important  a.  eabject 


imtrti^on  could  be  obtained  013  econo- 
^  nd  w%mld  not  interfere  with  the  g^^ieml 
lobooi^  bat  T&tha  aid  it.    In  proof  of  which 
I  tlw  School  Board  u  referred  to  the  occom- 
i  on  driU  in  Chmt*»  Hospital,  whieh  h^ 
■  by  Mil  Eoyal  Bighneet  the  Dmko  of 

lit  ii  dtmxM&  that  the  great  iniuenoe  of  the 
*«rt  for  Loudon  should  ho  brought  to  bear  on 
^i^pOTtAunf  itad  the  Edtteatwn  Depart tncnt  to 
jan  I0  wijtk  together  and  effectively  introduce 
Aithock  In  Ihe  country. 

•  8«i  Mwwait  ^ef  1  ^  p.  §21 . 


6.  That  whilst  recogniaing  to  the  fuUest  extent  the 
cidmiraltlo  work  whicS  the  Sobool  Board  are  iilf«ad^ 
a^d  have  for  aome  time  paat  beeu  cariyiiig  on  in  tbii 
directioii,  the  Society  of  Arti  sabmita  that  it  would  be 
a  wiie  expenditure  on  tho  part  of  the  Board,  ev«n  in 
the  abtence  of  any  Parliamentary  aid,  to  carry  the  in - 
ilniction  in  military  drill  to  a  higher  degree  of  pro- 
floiency. 

7*  That  it  is  deaimble  that  the  School  Board  should 
divide  the  metropolis  into  diatrictfl  for  the  purpoae  of 
holdiDg  public  reriijwa  wnd  inflpectionfl  at  Ifeaat  once 
every  year,  and  that  the  Board  ahould  invite  the  people 
of  each  district  to  give  prizes  to  the  iohooU  which  Had 
distingiiiihed  themaelTea. 

8.  That  th0  Sociely  of  Arts  exprenea  its  wfllingnMI 
to  provide  a  handsome  set  of  colours  to  he  eompet^  for 
each  J  eat,  o^d  held  for  the  ensuing  year,  by  the  ichoola 
pronounced  hy  military  authority  lo  be  tiie  best  of  the 
year,  and  to  give  to  such  school  a  sum  of  £20  to  be 
divided  anjong  the  hoys  as  a  priae* 

0.  In  conclusion,  the  Society  defiires  to  expresB  its  Ml 
coufldenM  that  the  London  School  Boajd  will  deal  with 
this  subject^  so  important  to  hcFdth,  discipline,  and  the 
hi|rheat  iiational  interesta  in  the  luture,  in  the  same  wiao 
flpirit  afl  it  bjis  ahown  in  dealing  with  other  aubjecta  of 
national  edacation  committed  to  its  charge,  and  the 
Society  wiahea  the  Board  *•  God  speed'*  in  lie  moBt  useful 
lahoui^. 

By  order,  F.  Le  Niva  Fostke,  Secretary. 

lull  Mar,  l'??^* 

H©  floid  the  Society,  as  mentioned  in  the  memorial,  had 
been  for  BOme  time  engaged  in  thia  work,  having  had 
poviewa  which  had  been  attended  on  an  avemge  by 
about  *,0OO  boy  fit  bt^ught  from  diffiarrait  parts  of 
the  metropolitan  district.  The  expense  of  this 
had  fjdkn  upon  the  Society,  amonnting  in  «ich 
caae  to  about  £400.  The  objoot  of  the  Bociety, 
in  all  the  work  it  undertook,  woa  simply  to  initiate 
relormB,  and  not  to  carry  them  on  beyond  a  certain 
point,  and  they  now  thoujjht  this  particulaJ-  work 
ha<i  heen  ao  far  initiated,  aod  hud  rac5eived  such  en* 
courngement  from  those  able  to  judge  of  i\M  ralite,  that 
it  was  iu  a  condition  to  bv  banded  over  to  a  re- 
sponsible Board  like  that  which  he  was  addressing,  ia 
order  that  it  might  bo  carried  out  in  aU  its  entirety* 
One  groat  point  which  they  conaidered  of  tho  first  im- 
portance was  that  drill  instruction  ahDuld  he  good  and 
odmpleto.  There  might  he  a  dilferonco  of  opinion  aa  to 
how  l£at  might  be  obtained,  whether  by  obtaining  the 
fltrvices  of  military  men  from  the  Tarioua  depita  in  tho 
neighbourhood  of  tb*a  achools,  or  by  the  school  inatrnetors 
themaeli-es;  in  the  latter  case,  however,  the  Society 
veotared  to  tMnk  that  it  would  be  well  if  some  certifi- 
cate of  competency  werv  ohtoined  from  a  military 
authority,  as  thia  would  giva  a  more  oompleto 
guarantee  that  tho  system  carried  0!it  was  perfeci  in 
aU  its  branchea,  and  in  accord  with  the  general 
system  of  the  service.  It  was  very  impartant  that 
achools  should  not  he  left  in  an  laolated  con- 
dition to  look  after  thia  matter,  because  such  isolated 
work  had  a  tendency  to  dwindle^  and  required  constant 
suporvision-  The  Society,  ttierefore,  ventured  to  suggest 
that  tho  Board  might  s^it  in  this  direction,  and  by 
some  means  or  other^  which  they  did  not  pretend  to 
point  out,  obtain  from  the  nearest  nuLitary  depot  instme- 
tion  by  military  men.  He  believed  the  feeling  of  the 
service,  to  which  he  had  the  honour  to  belong  was  euch 
that  there  were  a  vast  nximber  of  persons  in  it  who 
would  mott  gladly  assi^  in^  carrying  out  this  work* 
Ho  would  add  that  the  Society  had  had  considerable 
experience  in  this  matter,  and  this  they  would  ha  very 
glad  to  place,  through  any  of  their  members,  or  through 
^eir  eooretary,  at  the  dioposal  of  the  Board.  Moreoverp 
if  the  Board  &otig:ht  fit  to  !ulo]>t  tho  proposition  alluded 
loin  pamgroph  7,  by  giving  their  lisaistanoe  in  some  way 
or    other,  for  the  liol4liiig    of  puhho   reTiaws^   tha 


Spciety^  thro^h  iti  Cotmoil,  would  do  all  it  could  to 

forw^  thoee  views,  and  to  asstit  in  c&nyin^  them 

ont      The    letter    which  he    bad    handed  in  to   the 

ClminQan    spoke    Teiy   stroio^ly    of    tho    advantage 

I  of  drill  ia  many  of  the  Tisiiiiiig  Schook,  pai±icii}arly 

I  ^ose  connected  with  tihip  training.     Only  recently  nn 

[offieetr  in  command  of  one  told  hira  that  the  mtroduction 

r^thlB  system  had  h^  such  a  good  elTect  upon  diacipUne 

I  that  he  was  able  to  diapi?nfie  with  the  assistance  of  two 

rperions  formerly  conflicted  with  it*      For  himself  he 

I  Should  he  moat  thankful  if  any  hopes  could  he  held  out 

[of  seeing  tbia  system  of  drill  introduced  into  all   the 

'  liigher  schools.     But  he  was  afraid  tho  prejudices  of 

head  mastera  of  public  ichools  waa  too  fiTJ^cut,  they  being, 

unfortuniitely,  under  the  impreBsion  that  it  Implieil  a 

certain  amount  of  inferiority  for  boya  to  bo  under  that 

da«a  of  discipUn©;    and  therefore,    until    they    were 

more    onlightened,    he      had     not     much     hope    of 

60fling    that    accompUfihed.       There    were,     however, 

flohools  of  different  ctaasea  where  drill  was  being  carried 

Cn  with   great  eflect ;    and  what   was  wanted  at  the 

present  time  as  nwch  as  anythmj^  clao  was  the  propagn- 

tion  of  sound  views  on  the  aubjcct  in  nil  schools  that 

had  undertaken  it,  so  that  the  country  might  learn  to 

imderstand    that    this  was    r^lly  and  truly  a  great 

national  moromant*    In  condnsioc  be  would  only  say 

if  aay  member  of  the  Board  desired  to  ask  any  qncBtion^ 

tttther  he  or  one  of  the  members  of  the  deputation  wovild 

be  most  happy  to  afford  any  ftuther  information  in  their 

powor* 

Tli«  Bev.  G.  Hnrphy  askod  if  the  drill  intended  woald 
include  manual  exereiae  as  well  as  marching  drills  and 
\  «lso  whether  it  would  take  place  in  tlui  regular  school 
>  hoiurs  or  whether  it  would  involve  extra  tame.  As  they 
had  already  militi^  eartificated  instructors  he  begged 
to  ask  whether  it  was  desired  that  military  men  only 
shotild  be  employed  to  aupersede  ei\^  inatructora  ? 

Sir  ChftrlsB  Eeed  said  their  rules  only  allowed  one 
genUoman  to  speak,  but  any  member  of  the  deputation 
might  answer  a  question. 

Sir  Henry  Cole,  E.C  B,,  taking  the  last  q\iestion  first, 
said  he  thought  drill  should  be  taught  loth  by  military 
instructors  aM  by  the  achoolmaaters.  No  doubt  there 
were  many  gentlcnLen  conneated  with  schools  who  w«;re 
perfectly  compotont  to  (each  drilling,  and  he  hoped  that 
they  would  hecome  more  numerous,  but  he  should  liko  a 
milHary  inapector  to  come  round  occasionally  to  aeo  that 
the  work  was  going  on  all  right.  This  was  comparativcdy 
ft  new  Bubjoct,  and  they  must  do  the  best  they  could, 
Witii  regard  to  fh&  manual  exercise^  he  had  heard  it  said 
Ijy  an  Inspector  of  Health  that  me(re  military  drill  was 
sot  &  nffident  exorcise  for  a  boy*s  muscles,  and  there- 
lore  i^t  gy tnn astica  ahould  be  added .  How  far  mil i tary 
diill  should  be  carried  whs,  of  course,  a  question  to  be 
decided  hereafter^  For  his  own  part^he  should  like  the 
Briti^  boy  to  be  n a  weU  drilled  as  the  German  or  Swisft^ 
His  own  individual  impression  was  that  this  drill  should 
not  take  place  in  extra  hours,  hot  should  form  part  of 
the  school  work ;  for  he  thought  a  little  mixture  of  mua- 
ernl^  work  would,  ao  far  from  interfering  with  the 
intellectual,  really  tend  to  improve  Its  cbttmeter,  for 
Tery  often  hoys  were  kept  too  long  at  thardetkii 

Sir  Charles  Seed  said  one  of  the  earliest  reeolationti  of 
the  Board,  passf-d  four  yeazt  igo,  institated  the  very 
Idling  that  was  now  recommended*  They  were^^  how- 
ever^  glad  to  have  had  soch  a  strong  recommeadatioii  on 
the  system  of  drill  from  the  Society  of  Arts,  and  of 
course  it  would  receive  their  fullest  consideration. 

The  deputation  having  retired, 

Mr.  UcQregor  moved,  and  Canon  Cremwell  sccond^^d, 
a  refolution,  **That  the  memorial  bo  referred  to  the 
Bchoole  Management  Committee  to  consider  and  report 
ttpon/' 

The  resolution  was  at  once  agreed  to< 


CESKICAL  sbghqi. 

A  meeting  of  this  Seation  was  hel«l  m  1 
evening,  May  7th,  W.  J,  ElTsSELL,  Ph-D.,  FJ 
in  the  obuir. 

The  pap€r  read  ^ 


jLLtTM  SHALE  A8  AN  ECONOMICAL! 
OF  PURIFYING  TOWN  8EWAGE.| 

By  Sidney  W.  :Rick 

Alum  ahalo  possesses  a  single  practical  ipp] 
tion  of  uuportanco,  w.,  it^  ©niploynient  f 
preparation  of  the  soluble  olumiBek  s&lts,  oil 
snlphate  of  alumina.     The*  manufacture  of  i 
of  some  antiquity,  that  of  sulphate  of  alu 
more  i^ecent  date.      In  either  caefi  the  sole  ^ 
is  to  obtain  the  alumina  in  a  form  that  i 
djsaolved  in  water  in  order  to  admit  cif  its  i 
tion  to  various  technical  purposes.    Tbe«  i 
salts  of  alumina  may  be  readily  decomp 
alkalies,  lime,  &c.,  and  wlieii  eo  decomp 
{^.tuaina  is  throwti  out  of  solutioti  in  the  ! 
a  gelatinous,  hydrated  predpitAte,      The  i 
tion  of  the  altunina  salte  deponda  on  tho  J 
of  this  precipitate,  and    on   a    few 
characters  which  it  poflSeseei*     Of  th 
may  be   mentioned  the  abeorbeut 
the  precipitated  caith  exerts  on  manj 
organic;  nirttter»  and  its  praetioally 
eolubility  in  water.     As  illnttrati  ons  1 1 
tEe  common  method  of  dyeing  with  i 
alum,  and  a  procesa  of  sugar  reOnrng.    IqI 
instance  the  fabric  iB  impregnated  with 
alumina  dissolved  in  water,    and  is  snh 
immersed  in   a  solution  of   the   dye 
alumina  combines  with  the  organic 
stituting  the  colouring  principle  of  tlie  i 
an  insoluble  compound  h  formed  which  oU 
great  tenacity  to  tho  fabric.     In  the  cae*  c 
refining,  the  gdatinouj)  precipitated  aluix 
moves  a  Iwge  proportion  of  the  vegetable  i 
tics  contained  in  the  aqueous  solution 
It  must  be  understood  that  th^e  prop 
only  fully  developed  in  the  hydrate  of  i 
which  has  recently  been  made  insaluble  id 
by  the  decomposition  of  one  of  the  soluH«  I 
alumina.  Clay  comtaius  a  large  amount  of  aT 
and  hm  a  marked  absorbent  power,  but  this  | 
by  no  means  proportionate  to  the  amomit  oil 
contained  in  the  clay  used,     li  you,  hofwefi 
disintegrate  the  clay  by  chendcal  action  rtn4  i 
the  alumina  soluble,  you  may  utilise  to  ihr  M 
absorbent  power  of  tnc  alumina.     AooonliniGrlf 
manufacture  of  the  soluble  mlts  of  alumiMAi  < 
least  of  one  of  them^  alum,  has  been  of  < 
importance  from  a  veiy  distant  dat^t 

To  those  who  are  not  quite  ^.    '^ 
of  the  subject,  I  should  bke  f 
explanatory  of  the  difference^  ut'i 
sidphate  of  alumina  from  a  pnw-'tii 
Stilphate  of  alumina  is  a  simple  salt . «. 
in  water,  and  not  easily  puritied  by  cryatallil 
if  we  wiab  to  obtain  solid  sulphat**  -♦'  ''^'^^^ 
evaporate  the  aqueous  solution  of 
is  ready  to  set  in  a  firm  mass  nn 
be  understood  therefore  that 
tained  in  ^e  solution  will  av     ^ 
in  the  salt  when  in  the  solid  forai.    Aluift.  ^ 
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other  band,  is  a  oompoimd  salt,  containing,  besides 

fiizipbate  of  alumina,  either  stdphate  of  ammonia 

orsah)hate  of  potash.    This  doable  salt  is  readily 

sokhle  in  hot  water,  and  far  less  soluble  in  cold 

water,  it  may  therefore  be  readily  purified  by 

oTstallisation.  Accordingly,  if  we  have  an  aqueous 

solution  containing  alum  mixed  with  impurities, 

and  we  wish  to  obtain  the  alum  in  the  solid  form, 

wehaye  only  to  eyaporate  the  solution  to  a  given 

point,  when,  on  cooling,  large  crystals  of  alum 

vil]  be  formed,    leaving  what  are  termed  the 

mother  waters.    It  will  l^  readily  understood  that 

these  mothers  will  retain  the  greater  part  of  the 

imparities  which  may  be  removed,  and  a  pure  alum 

Kcored  as  a  product.    Now  for  the  most  ancient 

of  the  practical  applications  of  alumina,  dyeing,  it 

happens  to  be  of  the  greatest  importance  that  the 

Silt  should  be  free  from  iron,  as  a  very  small 

quantity  of  this  metal  would  interfere  with  the 

briUianoy  of  the  colours.      Alum  shale  contains 

siaoh  iron,  so  that  the  practice  has  grown  up  of 

preparing  the  alumina  in  the  form  of  crystalHsed 

tlom,  raUier  than  in  the  form  of  the  more  simple 

lalphate  of  alumina.    In  point  of  fact,  even  now 

ia  commerce,  the  pure  alum  has  a  j^ood  name,  while 

the  often  impure  sulphate  of  alumina  has  a  bad 

aame.    Simple  sulphate  of  alumina  may,  however, 

he  manufactured  from  a  material,  such  as  white 

c2una  day,  containing  no  iron,  or  iiie  iron  may  be 

lemoved  by  processes  other  than  the  crystallisation 

of  the  sulphate  of  alumina  as  alum.      Again,  a 

pvea  weight  of  sulphate  of  alumina  being  a  simple 

lilt,  contains  more  jalumina  than  the  same  weight 

oC  alum,  which  being  a  compound  salt,  contains  a 

krge  proportion  of  matter  wnich  for  the  purpose 

ia  view  is  inert.    The  second  constituent  of  alum, 

llthoogh  an  expensive  material,  is  therefore  lost, 

and  a^empts  have  been  made  to  recover  it,  for 

q»plication  to  the  purposes  to  which  it  is  suited, 

wt  without  practical   success.      We    thus   find 

leveral  imx>ortant   reasons  for  using  sulphate  of 

ilumina  instead  of  alum.    Nevertheless  the  anom- 

■Ions  fact  remains  that  enormous  quantities  of 

Blnm  are  made  and  used  simply  out  of  mere  caprice 

^fashion. 

Whether  we  propose  to  make  sulphate  of  alumina 
or  alum,  the  treatment  of  alum  shale  or  other  source 
0f  alumina  merely  means  this,  that  we  shall  com- 
bine the  alumina  with  sulphuric  acid,  and  thus 
Vake  it  soluble ;  in  other  words  the  first  step  is  to 
DOQTert  the  alumina  into  sulphate  of  alumina, 
the  old  method  consists  simply  in  calcining  alum 
^»ale  at  a  moderate  heat,  whereby,  roughly  speak- 
iog,  sulphur  occurring  as  sulphiae  of  iron  in  the 
■hale  is  oxidised,  and,  combinmg  with  apart  of  the 
ilnmina,  forms  sulphate  of  alumina,  which  may  be 
iissolved  in  water.  The  quantity  of  salt  formed 
^ears  a  very  small  propoition  to  the  aluminous 
material  used.  The  second  and  modem  method 
Ponsists  in  the  direct  artificial  treatment  of  the 
klominous  material,  whether  shale  or  china  clay, 
vith  sulphuric  add.  By  this  means  the  whole  of 
the  alumina  maybe  converted  into  sulphate  by  the 
WB  of  a  proper  proportion  of  acid. 

In  working  the  first  process  many  circumstances 
^gospoe  to  enhance  the  costliness  of  the  product. 
^  very  heat  which  accompanies  the  oxioation  of 
the  sol^hor  aojd  other  combustible  parts  of  the 
*ttalfi,  aoo,  whan  it  is  not  properly  reg^ulated,  rises 
10  hig^  IS  to  4ecompoBe  any  sulphate  of  alumina 


formed,  or  altogether  prevent  its  formation,  the 
acid  vapours  escaping  into  the  air.  Again,  even  if 
the  temperature  be  carefully  kept  down,  and  a 
proper  proportion  of  sulphur  is  present,  the  cir- 
cumstances do  not  favour  the  absorption  of  the  acid 
fumes.  Consider,  the  shale  is  burned  in  heaps,  and 
as  the  combustion  prpceeds,  fresh  supplies  of  raw 
shale  are  thrown  on  from  above.  Now  raw  shale 
is  about  as  impervious  to  vapours  of  any  kind  as 
wet  clay,  and  although  after  calcination  it  becomes 
porous  and  permeable,  it  is  then  removed  from  the 
reach  of  the  fumes,  which  travel  upwards.  Accord- 
ingly a  large  proportion  of  the  acid  vapour 
escapees,  and  a  very  small  proportion  only  of 
alumina  is  made  soluble,  so  that  by  the  old  process 
many  tons  of  alum  shale  are  requisite  for  the  pro- 
duction of  one  ton  of  alum.  Nevertheless,. idum 
shale  possesses  qualities  which  eminently  adapt  it 
for  this  method  of  working.  Containing  as  it  does 
a  considerable  proportion  of  alumina,  sufficient 
coaly  or  bituminous  substance  to  save  the  necessity 
of  using  fuel  in  calcination,  and  varying  quantities 
of  sulphur,  such  a  mixture  is  peculiarly  adapted 
to  the  formation  of  sulphate  of  alumina ;  the  com- 
bustion of  the  bituminous  portion,  especially 
when  made  to  take  place  at  a  smothered  heat, 
leaves  the  mass  porous  and  friable,  and  thus  pene- 
trable by  the  sulphurous  fumes,  air  and  steam. 
But,  imfortunately,  as  the  mass  acquires  these 
permeable  qualities,  it  is  fast  losing  the  oppor- 
tunity of  absorbing  the  sulphurous  fumes,  which 
are  rapidly  given  off  and  travel  upwards,  meeting 
with  that  portion  of  the  shale  which  is  imbumt 
and  impermeable.  Such  is  the  crude,  imperfect 
process  which  has  endured  for  centuries,  and  which 
is  carried  out  as  follows : — ^The  raw  alum-rock  is 
spread  over  a  bed  of  brushwood,  to  which  fire  is 
set ;  as  the  combustion  of  the  shale  sets  in,  more 
rock  is  piled  on  from  above,  and  this  is  carried  on 
until  a  conical  heap  is  formed  perhaps  100  feet 
high.  If  the  combustion  be  too  active  the  shale  is 
overbumt,  and  appears  red  and  vitreous,  and  will 
yield  little  or  no  sulphate  of  alumina.  On  the 
other  hand,  in  the  absence  of  high  winds,  if  the 
shale  is  not  piled  on  too  rapidly  so  as  to  induce  too 
great  a  draught;  if,  again,  all  the  crevices  are 
plastered  up ;  in  fact,  if  every  means  are  taken  to 
secure  a  smothered  combustion,  the  burnt  rock  will 
appear  of  a  buff  colour  and  be  more  or  less  friable 
to  the  touch.  With  every  care  and  success,  it  is, 
however,  certain  that  an  enormous  loss  of  sulphur 
must  result.  It  has  been  sought  to  avoid  this 
loss  by  raising  the  height  of  the  heap  to  a  few 
feet  only  and  increasmg  its  horizontal  exten- 
sion, or  by  burning  the  shale  in  ridges  about 
eighteen  inches  high;  but  the  circumstances 
I  have  endeavoured  to  explain  render  it  impossible 
to  avoid  the  loss  of  sulphur.  The  loss  of  the  sul- 
phur is  not  the  only,  nor  by  any  means  the  prin- 
cipal loss  which  results,  for  therd  is  a  very  small 
proportion  of  alumina  made  soluble,  and  this 
means  a  loss  all  round  on  every  ton  of  rock  treated. 
It  will  at  once  occur  that  if  it  were  possible  to 
convey  the  fumes  through  the  lower  calcined,  and 
therefore  porous  part  of  the  mass,  a  complete  ab- 
sorption would  take  place.  A  practice  equivalent 
to  this  is  said  to  be  employed  m  Belgium,  where 
pyrites  are  burned  at  tne  base  of  ^e  heap,  and 
the  fumes  thus  made  to  penetrate.  A  prevalent 
idea  seemaSto  be  that  a  larger  yield  of  smphate  o 
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pyrites  or  otter  material  rich  in  sulplitir,  with  the 
alum  ahalo  before  cnlqinatioii,  and  thus  by  increas- 
ing the  am  aunt  of  sulphurous  fumes  given  off 
during  wildnation  to  increase  the  absorptioii  and 
conaoquent  production  of  sulphate  of  alumina. 
TbiB  proposal  occurs  aa  a  feature  in  more  than 
one  patent,  Seeing,  however,  that  it  in  rath^T  a 
jnechanieal  difficulty  than  a  chemical  ouo  which 
interferes  with  the  more  complete  react  ion,  it  will 
be  dear  that  this  plau  will  hy  no  meaiuj  secure  the 
desired  end  ;  indeed,  the  higher  temperature  re- 
sulting from  the  preaence  of  an  increased  aniount 
of  combustible  matter  might  be  expected  to  re- 
sult in  the  decomposition  of  »  part  of  the  stilpbate 
formed,  and  cousr^quent  decreased  yield.  Moi-e- 
over,  the  shale  would  verj^  likely  be  over- burnt 
altogether,  8b  ales  vary  so  much  in  compoaition 
hat  it  ig  always  advisable  to  mix  those  poor  in 
,ulphui"  with  those  rich  in  that  clement,  but  the 
jrietd  of  the  mixtm-e  could  not  be  expected  t-o  rise 
beyond  what  the  mechauicul  difficulties  have 
clearly  set  a«  the  limit* 

Some  propositi  IS  have  b^m.  made  with  the  view 
of  improving  the  result  obtained  by  burning  shale. 
Calcination  in  tall  kilns*  or  upright  pipes »  baa  been 
practi»ed|  but  of  course  the  draught  being  gi-eater 
the  mischief  has  been  greater*  In  18*50,  Riehardsou 
k  patented  a  proecss  for  subjecting  aluminous 
|liiat^riftl3  to  the  action  of  sulphur oua  acid  in 
towers.  The  coal  shale,  chiuUj  or  commou 
clay,  in  a  raw  or  roasted  state,  is  enclosed 
in  towers  wherein  an  upward  current  of  sul- 
phuroua  acid  ga.s  meets  a  downward  current  of 
water,  which  is  pumped  up  and  used  over  and  over 
r again,  uutil  it  ^icquires  a  certain  density  due  to  the 
■solution  of  earthy  nvattera.  The  solution  is  said  to 
coutidn,  priadpally,  sulphite  of  alumiua^  yielding 
sulphate  by  evaporation  with  free  access  of  air, 
All  that  could  be  expectt'd  of  this  process  would 
simply  be,  that  as  much  alumina  would  be  ex- 
tracted m  would  be  capable  of  solution  in  cold 
water  containing  sulphurous  tidd.  In  the  caae  of 
raw  clay  or  ehale  the  proportion  would  be  very 
small,  while  ID  the  case  of  calcined  elay  it  is  very 
doubtful  whether  the  alumina  would  be  attacked 
by  weak  sulphimoua  acid  iu  the  cold  to  a  much 
greater  extent,  Bpeuce  treated  the  burnt  shale 
!  with  the  waste  gases  in  the  sulphuric  acid  uianu- 
*acture,  but  it  does  not  apx>ear  that  he  attempted 
to  make  the  process  a  continuous  one,  nor  tiuiS  he 
f  TdSed  the  shale  in  a  hot  state.  The  conyersiou 
I  could  not  be  very  exteusive^  as  the  shale  so  treated 
^wns  employed,  instead  of  fresh  shale,  for  working 
;  with  suljjihuric  acid  itself.  In  1iie  conversion  of 
alumina  into  sulphate  of  alumina,  in  the  manner 
occurring  during  the  simple  calcination  of  alum 
shale  at  a  low  temi>erature,  it  is  probable  that  the 
oxidatioii  of  sulphurous  acid  to  SBlphurie  acid 
is  completed  by  means  of  the  oxide  of  iron  present* 
At  the  temperature  mot  with,  the  protoxide  of 
iron  grecdfly  absorbs  oxygen^  and  becomes  con- 
verted into  peroxide  of  iron,  which  is  immediately 
decomposed  by  sulphurous  acid  gas,  protoicide  of 
iron  being  reproduced  J  and  sulphuric  Etcid  being 
formed.  The  sulphuric  acid  is  then  absorbed  by 
the  alumina  and  other  earthy  leases  if  tbe  tempera- 
ture  be  not  toi-*  high,  hut  if  the  heat  does  rise 
"the  greater  part  of  the  mlphuric  add 
as    vajiour ,    together    with    the    excess 


of  sulphurous  oetd  gas.  Another  adTflntai^ 
low  temperature  is,  that  ihi>  produdiona  nf  »olt&Ue 
alumina  would  not  be  confined  to  an  extnrt  pth 
portionateto  the  Jimount  erf  sulphtirie  add  iamd^ 
for  it  appears  that  the  eulphurous  ami  gn  ^ 
itself  be  absorbed  hy  alumina,  a  milphit*  n 
which  by  subsequent  exposure  aWrht 
aud  becomes  converted  into  sulphate.  I 
however,  I  have  said  enough  to  show  tliiit  a. 
fident  production  of  suJpbate  of  alumina  ci 
obtained  by  simple  caldnation. 

The    second    and  modern  metho<l  of 
alumina  soluble  is  by  the  direct  nnplii 
sulphuric  acid  to  the  material.     With  ptjw 
clay  an  aluminous  cake  or  sulphate  of  »li 
obtained  free  from  iron.     In  dpHliT««*  w^t 
shales,  clay,  or  other  aluminous  rsj 
ing  iron,  it  is  not  easy  to  obtain  tdiu^      :    ^ 
alumina  free  from  iron,  but  the  proeeja 
carried  on  for  the  production  of  CFystallBied 
Several  proi^esst^  are,  however,  employed 
rid  of  th*j  iron  iu  a  diffcpent  way*    For  i 
ferrocyonidi?  of  potassium  will  predpttati' 
as  Prusiimi  blue,  and  tbe^  fluid  when  era] 
^■iD  yield  a  ver>"  fair  aluminous  eake* 
iron  may  be  in  a  great  measm'e  jfot  rid  of 
treating  the    calcined    shale  with   w 
chloric    add,  removing    the    solutiM 
afresh,  and  then  acting  on  the  residi 
phuric  odd.    It  would  seem,  however, 
cally  fine  china  clays  are  used  for  the 
of  aluminoufi  cake,  while  the  shales  are 
for  the  mATmfacture  of  alum.     Broadly 
whether  we  simply  bum    the    slutle   at 
temperature  and  extract  all  that  may  h^ 
iu  water,  or  whether  we  act  on  th^  fli« 
sulphuric  acid    and  then   treat  with 
result  is  the  same,  that  h  to  suy, 
solution    containing    in    the    main    sul 
alumina.     By  the  &:st  aud  old  method 
a  very  small  proportion  of    sulplmtc  of 
for  the  quantity  of  rock  treated,  by  tha 
we  may  obtain  the  whole  of  the  alunutui ; 
If  we  simid^"  evaporate  tbese  liquors  to 
consistei^ci*  we    have   alum-cake  or  siji 
alumina^   if    we  treat    them    in   an 
manner  we  may  obtain  alum,     I  will 
the  familiar  details  of  the  ahi*'^  n^nr,n 
will  simply  pdnt^ont  that  wi  iii 

the  old  process,  simply  add  t<j  r.  oi 

solution  the  quantity  of  potash  or  amraoiua 
requisite   for  the   formation   of    the  doubl* 
alum^  and  the  solution  when  eold  wiU 
crystals  of  alum ;  or  we  may,  as  practised 
Bpence,  at  Manchester,  distil  ammonia  va] 
the  hot  fluid,  and  the  alum  will  liltewi*p 
on  cooling.     In  the  manufacture  *>^' 
again  remlud  you   that  the  vali 
ammonia  salt  is  simply  used  to  obt 
alumina  salt  on  which  fashion  rii 
set   their    seal.     An    eqnivolent    n-^uv 
olitaincd    for    nearly    nil    purpo8i<9 
(iulpbate  of  alumina  made  fervm  pure 

When  the  question  of  the  purifieairy^^  d 
became  urgent,  predpitatioujprooet  of  ^gn 
to  have  many  advantages.      For  tltho  *  ygrpOl* 
employment  of  alumina  would  of  MTgtffm  lit ' 
suggest  itself ;  in  fact,  the  employnf 
in  one  form  or  another  has  been  ni 
I  of  many  patents.     Under  a  well  kji^ 
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ilam  ii  naed  with  blood  aad  cky.  Now  so 
liowife  preoipitation  h  coQcemed,  the  ovly 
,  m  lumg  an  almnma  oompound  at  aJl  is  to 

)  Its  to  create  &  precipitate  or  eediment  of 

Hpinmoui  alnminth  in  the  body  of  tho  sewage, 
mi  iJkm  ftbaorb  and  cattj  down  the  ioiptiritiea ; 
ity,  therefore,  use  a  carefully  maaufjwtnred  pro- 
;Iike  alum,  or  evee  tulphate  of  alumina,  when 
a4&st  ol  materials  will  miffice  for  thp  purpose  F 
\  in^oceea  alluded  to  it  is  not  quite  clear  what 
iHood  is  for,  oonaideringj  aa  Mr.  Thoqie  happily 
oat  in  a  recent  paper,  that  the  quantity 
[  not  greater  than  that  contained  in  average 
If  this  addition  of  blood  ia  intended  to 
tbe  deposit  it  ia  difficult  to  underetand  why 
!  addition  should  not  be  made  sabeequeniiy  to 
fki»tment  of  the  sewage.  A  blood  manure  so 
ipiTDd  might  then  bo  sold  on  its  merits,  and 
'^'-?r6dii1  people  would  not  be  inelinetl  to  attribute 
5t  quahties  to  the  sewage,  whicb  has  not  been 
tnie  origin^  We  must  conclude  that  tko 
tOT  of  thi3  process  had  some  misgiving  as  to 
poetmiary  results  of  throwing  alum  away  by 
toOt  when  he  made  the  judicious  addition  of 
How  whether  we  use  an  expensive,  or  an  in- 
nvB  alummous  precipitant,  the  result  oh- 
:  if  the  aamet  that  is  to  say,  a  gelatinous 
ipitate  of  hydrated  alumina  is  formed  in  the 
♦  dii&  to  the  decomposition  of  the  salt 
I  by  the  alkaline  constitutent^  of  the  sewage, 
a  sewage  is  acid,  to  that  effected  by  the  ad ^ 
i  erf  lime.  It  'vvill  apj^ear  from  the  use  of  clay 
junction  with  alum  that  the  former  may  be 
I  to  assist  in  clarifying  the  aewngCi  if  a  pro- 
pit)pcirtion  of  the  recently- formed  gelatinous 
ipttate  U  present.  We  are  already  aware 
the  alum  or  sulphate  of  aluaiiaa  hm 
prepjtred  from  sfiale  which  contains  as 
or  residue  a  litrgo  amount  of  ma- 
which  closely  resembles  clay.  The  ques^ 
therefore  naturally  presents  itflolf ,  why  sepa- 
i  th»^se  matt(?r3,  and  then  add  them  in  nnothor 
Ju  It  is  clear  that  for  sewage  purposes  you  do 
.  require  even  a  parti  ally  purified  aalt  of  alumina. 
i<  quit«  unnecessary  to  prepare  an  aluminous 
taking  great  pains  to  separate  dross,  and  then 
->mikmg  use  of  it  to  add  similar  dross  in  the 
of  lilay.  Indeed  it  is  more  than  unnecessary, 
'  bjadieiouit,  for  can  such  a  mixture  he  equally 
gimeous  with  the  originai  crude  material  ? 
I,  where  is  the  clay  to  come  from,  especially 
tlowiifi  where  it  is  valuable  for  brickmaicing, 
flftore  Talmible  in  the  form  of  land  ;  or  if 
fill,  wliy  13  it  found  necessary  to  incur  all  the 
I  wtpensii  at  tending  the  digging  and  can-iage 
■^  n  material  sepiirately,  when  its  equivalent, 
shape  of  original  dross,  might  he  had  at  a 
'  ?  A  step  in  the  right  direction  consista  in 
iployinent  of  shalo  which  has  simply  been 
I,  and  then  converted  by  the  addition  of 
ID  acid  without  any  subsequent  treatment. 
ihiUe  is  of  fair  qTiahty  the  product  will  he 
li^bato  of  alumina  in  which  dross  cerUiinly 
predominate,  and  which  will  still  stand 
to  speak,  Sidphnric  acid  is,  however, 
*  ?ely  expensive  chemical,  and  tilthough 
■lone  in  the  ojanion,  I  fee!  sure  that 
'  profideB  a  material  of  too  high  a  class 
i:ptm>oi^  in  view.  The  employment  of  sul- 
^  wm  involves  the  erection  of  plant  of  an 


expeaoMve  kind,  and  entailB  the  lahonr  of  skilled 
managers ;  and  although  those  interested  in  sewage 
alone  may  leave  all  this  to  professed  manufacturfrSt 
it  is  none  the  less  certain  that  it  must  he  paid  foP# 
The  question  tbeirefore  arises >  how  far  will  eimpl© 
CiUcined  alum  shale,  containing  as  it  does  3  or  4 
per  Gcnt,  of  sulphate  of  alumina,  answer  the  pur* 
pose  ?  If  such  a  material  were  made  into  paste, 
and  nm  into  sewage,  would  there  be  a  aumcient 
amount  of  alumina  precipitated  in  the  gelatinous 
form  to  enable  the  whole  to  do  its  work  effectually 
as  a  dorifier  of  sewage  P  The  answer  must  be  that 
this  can  hardly  be  expected,  so  that  we  must  seek 
some  means  of  acting  on  the  alumina  to  a  greater 
extent  than  is  possible  by  simple  calcination.  For 
experimental  purposes — and  I  think  I  am  justified 
in  saying  that  in  the  matt^  of  the  purification  of 
sewage,  we  have  not  yet  advanced  beyond  the  ei- 
pt^rimentol  stage— *f or  such  purposes  the  treatment 
by  means  of  sulphuric  acid  may  appear  simple  and 
cheap  ;  indeed,  many  go  beyond  this,  and  advo- 
cate the  employment  of  elaborate  methods  for 
treating  the  deposit^  in  the  hope  of  obtaining  a 
valuable  manure.  It  is,  however,  probable  that 
the  bare  cost  of  darifjdng  the  sewage  is  likely  to 
prove  a  sufficient  burden,  without  adding  the  risk 
of  loss  involved  in  methods  which  entail  the  em- 
ployment of  expensive  plant,  whether  in  the  pre- 
paration of  the  precipitating  material,  or  in  the 
treatment  of  the  deposit  afterwards*  I  am,  there- 
fore, inchned  to  thmk  that  in  this  case,  as  in  many 
casea^  the  first  loss  is  likely  to  he  the  least,  and 
that  it  would  be  well  therefore  to  select  the 
cheapest  and  simplest  of  efficient  methods  ^  resolve 
to  bear  the  expense,  and  not  risk  a  peater  loss  in 
the  attempt  to  turn  great  perplexity  into  great 
prosperity.  Experience  and  lime  may  bring  the 
possibility  of  better  things* 

The  problem  then  is  to  convert  alum  shale  into 
an  efficient  precipitating  material  without  under- 
taking expensive  chemical  treatment,  and  this  will 
not  appear  so  hopeless  if  we  TemembHer  that  under 
the  most  imfavourable  circumstances,  when  the 
rock  is  calcined  in  the  old-fashioned  way  that  I 
have  described,  an  amount  of  sulphurous  acid  gas 
is  absorbed  which  causes  a  yield  of  about  three  Or 
four  x>^i*  cent,  of  sulphate  of  alumina.  Such  a 
result  would  indicate  the  possibility  of  making  it 
absorb  more  of  the  sulphurous  fumes,  so  as  to  yield 
a  larger  percentage  of  alumina  as  sulphate* 
Bcveral  attempts  have  been  made  to  put  -^lis  in 
practice  J  but  with  an  ultimate  object  not  quite  so 
modest  as  tliat  we  have  now  in  view,  the  aim 
having  hitherto  been  to  manufacture  what  was 
alone  'marketable,  the  orthodox  alum,  or  sulphate 
of  nlumin  a.  In  one  process  the  aluminou  s  m  aterial 
is  plaut'd  in  chambers  which  have  been  fiUed  with 
sulphurous  add  gas.  Supposing  the  result  satis- 
factory, I  think  the  wear  and  tear  of  the  chambers, 
and  the  expense  of  mtiving  the  material  several 
times,  would  be  adverse  to  the  production  of  aa 
article  that  would  suit  our  present  economical 
necessities*  The  possibility  that  a  demand  might 
some  day  arise  for  a  material  such  as  I  have 
descrilied,  led  to  some  experiments  being  made  on 
rath*>r  a  large  scale  at  Guishorough,  in  Cleveland, 
Yorkshire,  about  three  years  ago.  Unfortunately 
it  \ym  not  quite  so  dear  then,  as  it  is  fast  becoming 
nt:tw,  that  cheapneis  would  be  almost  the  principal 
point  i  moreover,  idthough  the  ex|)eriments  lasted 
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s<MBe  four  or  five  months,  they  were  not  pushed  to 
the  pomt  which  it  is  now  dear  was  their  legitimate 
coMOIiision.  The  first  object  was  of  course  to 
seoare  a  lai^er  yield  of  sokiDle  sulphate  of  alumina, 
and  to  attain  this  it  was  clearly  necessary  that  a 
Utiget  proportion  of  sulphurous  fumes  shonld  be 
absorbed.  The  soain  conditions  for  a  socoessful 
tsmH  in  this  direction  presented  themselyes  as 
follows-: — ^lirst,  a  proper  ten^eratore  of  the 
aluminovs  aMtenal,  probably  about  400^  or 
600^  F.;  seoond,  an  independent  supply  of  sul- 
phufons  acid  M»  whidi  slMuld  be  maoe  to  traverse 
the  heated,  etdoined  rook ;  third,  a  proper  degree 
of  humidit^  in  tiie  form  of  steam ;  and  fourth,  the 
presence  of  atmos^eric  air.  It  was,  of  course,  at 
once  iennd  desirable  to  take  advantage  of  the  heaf 
predueed  during  the  calcinatien  of  the  shale,  in 
ooder  to  induce  the  absorption  of  the  sulphurous 
aoid  oas,  and  with  this  view  an  upiight  cell,  or  kiln, 
was  built,  about  18  feet  high,  9  feet  wide,  and 
4  feet  across.  Within  this  chamber  the  tem- 
perature of  the  calcined  roc^  might  certainly 
be  mamtained  for  a  long  period,  but  a  very 
serious  difficulty  was  at  once  fotmd.  The 
ahaon  i&ale  was  fired  within  the  oell,  and  tiien 
more  was  piled  on  until  the  cell  was  full;  an 
attempt  was  then  made  to  withdraw  1^  caldned 


shale  from  t^e  bottom.  It  was  found,  however,  to 
have  stuck  fast,  the  whole  mass  having  caked 
tojgether,  a  result  probably  due  to  the  draught 
within  the  cell  inducing  too  energetio  a  oombustion. 
The  next  attempt  was  to  fill  the  cell  with  rubbish, 
fire  the  shale  on  the  top,  and  then  draw  it  down  as 
calcination  proceeded,  addins:  fresh  shale  from  time 
to  time  so  as  to  maintain  a  heap  of  low  elevation 
above  the  t<^  of  the  celL  This  was  perfectly  suc- 
cessful, and  the  operation  was  carried  on  for  two 
months  without  intermission,  oaldned  diale  being 
drawn  6^om  day  to  day  at  the  base,  and  fresh 
shale  being  thrown  on  above.  By  carefully  ref- 
lating tiie  rate  at  which  the  burnt  shale  was  with- 
drawn from  the  bottom,  all  danger  of  overbuming 
or  ohokiug  the  cell  was  avoided,  while  calcination 
was  effacted  in  the  most  perfect  manner.  In  these 
experiments  the  heap  maintained  at  the  top  of  the 
cell  was  of  such  a  diameter  that  about  twenty  cubic 
jFards  of  calcined  shale  could  be  withdrawn  weekly ; 
jf  more  were  drawn  there  would  be  danger  of 
oboking  the  cell  by  the  introduction  of  uncalcined 
rock,  if  less  were  drawn  and  the  addition  of  fredi 
rook  suspended  there  would  be  danger  of  the  fire 
above  dying  out.  With  a  cell  of  the  size  mentioned  it 
was  calculated  thai  the  diameter  of  the  heap  above 
might  be  conveniently  increased  until  a  weekly 
output  of  forty  or  fifty  tons  of  calcined  rock  should 
be  attained.  The  result  alforded  one  step  in  the  right 
direction.  The  arrangement  described  afibrded  a 
oontinnous  supply  of  calcined  dksle,  enclosed  in  a 
ohamber,  asid  maintained  at  a  suitable  temperature, 
and  e£Gsoted  with  ilie  roughest  of  labour  and  the 
leaatcostly  of  phmt.  On  the  average  at  the  bot- 
tom the  calcined  shale  was  of  such  a  tempera- 
ture as  to  just  hiss  on  the  applicati<m  of  water ; 
en  the  top,  where  calcination  was  ^oing  on,  it 
cached  a  red  heat,  barely  visible  in  the  dark. 
Within  the  oell,  and  between  these  two  points, 
•would  be  found  various  degrees  of  temperature, 
so  that  at  one  point  tiie  conditions,  so  far  as 
xemperatuue  is  oonoemed,  for  the  successful  ab- 
sorption of  sulphurous  acid  gas  would  be  found. 


and  this  without  any  trouble  in  adjustannt.   B 
was  found  that  no  portion  of  the  shale  was  oro- 
burnt ;  indeed,  men  aocustomed  to  the  operatua 
of  ftftl^wiTig  shale,  agreed  that  it  oould  not  be 
better  burnt,  and  the  importance  of  this  wiU  he 
manifest  from  what  we  have  already  considered  m 
regard  to  the  absorption  of  sol^hurous  acad,  or 
even  solphuric  add,  under  such  droumstanoes.  I 
think  it  wcuih  "vdule  to  draw  attention  to  soch 
particulars  as  these,  because  previous  failures  in 
this  cBrection  have  been  due  probably  to  an  im- 
proper condition  of  tiie  material,  doe  to  orer- 
burning.    We  now  oome  to  the  second  step  in  tin 
process,  viz.,  the  introduction  of  the  sulpfaaroTis 
fumes.    To  effect  this,  an  ordinary  sulphur-burner 
was  built  facing  the  odl,  and  a  flue  connected  the 
former  with  the  base  of  the  latter.    1^  solpfaur- 
bumer  was  charged  with  sources  of  snlphur,  wbich 
are  rejected  by  the  sulphuric  add  manufactttrer, 
viz.,  ordinary  eoal  brasses  and  iron  pyrites  of  tbe 
district,  and  when  fired  the  burner  was  keptgoiiig 
and  the  fumes  made  to  i>ass  up  the  cell  for  over  s 
month  continuously,  while  the  calcined  shale  nu 
as  continuously  oajig  drawn  down.    While  the 
sulphur-burner  was  at  work,   the  calcined  to(k 
would  come  down  covered  with  a  film  of  sul- 
phate of   alumina,  while   pieces  that  had  met 
with    moisture,     trickling    perhaps    down   the 
uudde    (^   the    oeU,    were    so    acted    upon  ai 
to  be   easily  compressed  with  the  finger.    Tbe 
one  burner  was  found,  however,  quite  inadeqnste» 
three   or  four  being  dearly  necessary,   as  well 
as   a  regular  supply  of    steam.     Proper  msiBi 
not  being  at  haaaa  to  secure  the  latter,  an  extem- 
porary contrivance  was  resorted  to,  which  abun- 
dantly proved  its  immense  utility  in  favouring  the 
reaction.    A  minor  point  may  be  mentioned,  viz., 
that  it  is  not  essential  that  the  complete  oxidation 
requisite  for  the  production  of  sulphate  of  alrnxmu 
should  take  place.    It  is  quite  enough  if  the  re- 
action ends  with  the  absorjAion  of  the  sulphtmnis 
add  gas  by  the  shale,  for  a  sulphite  would  be  a 
likely  as  a  sulphate  to  yield  a  hydrated,  gelatincms 
predptate  of  alumina,  when  treated  with  an  alkaL 
in  the  presence  of  a  large  quantity  of  water,  sad 
would,  therefore,  be  equally  effectual  as  a  darifier 
of  sewage.     In  the  above  experiments,  the  shale 
treated  as  described  was  subsequently  made  the 
subject  of  experiments  with  a  view  to  secure  tbe 
economical  production  of  alum  and  sulphate  of 
alumina ;  it  was  not  attempted  to  apply  it  directly 
to  the  predpitation  of  sewage.  It  would  be  interest- 
ix^  to  ascertain  its  capabilities  in  this  directioo. 
The  simplidty  of  the  manufacture  and  of  the  appti-* 
cation  of  this  material  would  resemble  that  of  lii^^ 
which  it  mifl^ht  be  even    expected    to   rival  in 
economy ;  and  while  the  lime  process  does  not  per- 
manently  clarify  sewage,  it  has  been  sufficiently 
proved  that  alumina  wSl  do  so  to  a  very  satiffse- 
tory  extent.     I  have  said  that  this  matoial  mi^t. 
be  expected  to  rival  lime  in  economy,  an  assertioD 
which  you  may  consider  rather  va^^ie,  seeing  to 
what  an  extent  the  price  of  lime  vanes  in  diileie&i 
localities.    In  order,  therefore,  that  you  msjr  jndffp 
of  the  simplidty  and  economy  of  the  method,  i  ^ 
give  a  brief  outline  of  what  may  be  expected  to  be 
the  principal  items  of  expense : — 
1st.  The  labour  of  cutting  out  the  alum  rooL 
2nd.  Breaking  it  up  and  tipping^  on  to  the  top 
of  the  cell. 
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Qutgmngfi  on  aulphiir-bumera. 
W<p«r  and  t€«r  of  Q0IL 
Driiwrmg  the  product. 
C«Tiftge  to   sewagu-work^   for  wlihic 
itg  iroiild  be  rBquircd* 

^ganLi  tx'uiiomy^,  there  is  ^Uo  unotiier  point  to 
\  BiimL  Alutii  abale  may  h&  obttiiued  in  eiior- 
(juiiwtities     in    certain    locfilitios    without 
opt*!Titiotis,  iind  it  tatvy.  consequently ^  be 
M^ly,     In  a  cas^^  ljk»>  the?  present^  where 
B  i»i*  most  fonnidabloiteni  of  expense  *  it  ia 
atage  to  bo  able  to  v&vty  on  operationa 
;  for  SI  ^reat  len^h  of  time.     In  reepect 
tty,  it  iif   probable  that  not  one  of  the 
[osttlwnals  propo»ed  iw*  prtfci  pita  ting  iigent« 
I  compk^tG  with  alum  ihale,  exct3pting 
The  fatal  objection  to  the  employ- 
however,  Vi  isimply  that  it  is  quite 
Otis,    fts  it  hastens  a  viTy   objectionable 
f  dedotnpoBition^  in  which  ammonia  is  given 
^ly*  luid   the  deposit  contains  even  leaa 
Qg  pTop<?rties  than  tho   deposit  obtained 
r  Ikwf  uisjc  oi  alumina.     I  must  leave  it  to  you 
;  whtither  the  greatest  economy  combined 
\  greatt'st  efficiency  demands  the  employ- 
im^  iuch  material  as  that  obtained  by 
oi  snlphuroufl  &dd  gaa  on  alum  shale 
I  stumer  described.      I  may,  however,  say 
\  tbo  iwgument  1  have  put  fonvard  posdef^ses 
""'I'htj   although   it  m.ay  not    involve  the 
tiFiit  of  some  of  the  eluboratf^  procesfles 
l,it  will  at  least  demonstrate  theneces- 
I  ft  grefit  deaJ  of  cAnefnl  consideration  before 
"     any  £&tal   Imp  in  this  geoaX  sewage 


DISCUSSION. 

Way  ittLid  thcr  paper  did  not  hrinff  forward 

ed  iin^tiQns  of  lewage  vhieh  baa  he«n  & 

Ibr  fi&  many  years  past,  ai»d  ho  to  u  great 

jei  with  Mr*  Rich  that  thurta  was  no  prottpact 

I  pndpitaled  acwitgt?  tnatter  of  any  Tulue,  and 

,i|i  in  ihMt  diraGtiQ&  had  failod.    Ytaun.  ago  the 

Im  laid  down  that  tb»  proper  thing  to  do  was  to 

lof  few«g€  m  quickty  as  p<tt»hl«  n^anUess  of  tho 

''    ftp    tm«   Hi  a  matter  ef  couna  at    the   loust 

Th*  efforts  to  mako  a  valtutble   fertilising 

feom    the  matter    precipitated   from   sewage 

tmtyi    fait«df    and     he    believed    they    ulvays 

M»  and   therefore  it   seemed    utturly    absard 

bl«    materials    into  sewago,   the    greater 

wm  lost  In  effluent  water,  marv4y  for  the 

that  which  a  ehaap  material  woidd  do. 

t  ttfled  with  perfedi  fluceesa,  and  when  em- 

,  jiatal  Scott  po Luted  out  it  ought  to  be^  in 

I  ll  imi  qiuta  eflieient.     Ho  did  not  hold  with 

';  Seott,  thftt  it  was  worth  while  to  make  eement 

a  ptodtictt  httt  sttli  that  was  an  iugenioua  seg- 

^ttd  one  which  might  hnvG  relieved  aome  towos 

■Hoii  of  the  expense  if  it  could  have  been  carried 

Itoally.    In  many  cases  it  w^is  difficult  to  put 

^  i  m  the  laod,  and  therefore  a  good  preeem  for 

^khoD  was  desirable.    The  use  of  ealt^  of  alumina 

«y  eld  indeed,  Stoddarf  a  proeesa  f«or  using  md- 

I  of  aliuniua  huvieg  been  patented  in  ISbd^  and 

*    OlhsxB    hud     since     been     brought    forward, 

P 1^  ate  of  sulphate  ef  alumina  produced  by  the 

t  of  iulphuric  acid  on  day.     The  point  in  Mr. 

I  nggestiDn^  which  seemed  to  him  doubtfid,  waa 

Tlupy  knew  that  sulphate  of  aliunma  conld  be 

b  mtHy  msA  cheaply  wberuvor  cky  material^  free 

~  "        I  of  timet  "f^^  ^  he  obtained,  but  they  had 


not  been  informed  what  the  average  expense  of  carriag^ 
would  be,  und  m  this  material  oantaiodd  at  the  mo»^ 
7  or  8  per  cent,  of  sulphate  of  alumina,  and  had  to  he 
sent  from  one  or  twu  localities  in  the  kingdom^  say 
from  Yorkshii^  or  ComwaUt  100  or  i&tt  mile*  to  the 
diffV^rent  towns,  it  appeared  doubtful  whither  the  eit- 
peosQ  would  net  more  than  hulance  the  saving  in  tho 
proceaa  now  reeommeuded^  Nothing  but  the  soluble 
sulphate  was  of  any  value,  and  it  struck  him  that  to 
carry  95  per  cent,  of  worthlflss  materiaU  at  im  eapouse 
of  15d.  or  20d.  a  ton,  would  be  lesa  economical  than 
making  ihe  lulphate  of  alumina  on  the  apot.  Ud> 
doubtedly  sulphate  of  almmLna  was  the  best  precipitant 
for  SB  wage  n«xt  to  chloride  ef  iron^  which  had  the 
additional  adviintiige  of  absorbing  the  sulphuretted  hy- 
drogen. In  cunipitriDg  this  process  with  the  lime  pro- 
cess, he  said  theru  wus  no  doubt  that  when  lime  was 
used  the  water  waa  diitposetL  to  become  puisrid  if 
not  quiekly  mixed  with  a  krge  body  of  water,  and  he 
believed  there  wn«  less  feur  ut  amell  iii  the  eilhirut  water 
after  sulphate  of  alumina  hiid  been  used;  still  lime  was 
the  cheapest,  tmd  if  properly  used  waa  quite  «Jfietent. 

Ur.  Leesen  would  have  liked  to  hear  more  spegiffc 
daU  m  to  the  perctiutuges  el  the  vjirious  cheuiicals  used 
for  deodorising  the  aewaget  They  had  not  heard  the 
percentage  given  either  of  the  amount  of  aulphate  of 
damins  or  of  lime.  Theut  agaiu^  a  sl<^tement  had  been 
miide  as  to  the  dry  precipitate  being  found  to  contain 
only  I  per  cent,  ef  ammonia,  and  with  regard  to  that  it 
would  he  uaefid  to  knew  at  what  tempemtitre  the  pro* 
duct  waa  dried,  because  a  tamperatute  of  til 2*^  would 
be  sufficient  to  drive  off  the  greater  portion  of  the 
ammonia^  tiud  would  account  for  oniy  1  per  cant,  beang 
left.  The  same  with  regard  to  the  steam  which  waa  used 
at  one  part  of  the  process.  U  might  be  used  at  a  tem- 
perature of  ili"^  or  a^OOy,  and  it  would  be  important 
to  praeibal  men  to  know  what  was  the  proper  tempera- 
tare. 

Mr.  Thorp  hEul  been  much  interested  in  the  paper 
because  it  was  impoesible  to  have  too  much  imformalum 
on  this  important  subjetit*  There  were,  however,  one  or 
two  points  in  which  he  did  not  quite  tollow  Mr.  Rich. 
That  gentlemiin  seemed  to  think  that  the  sulphate  of 
alumina  need  not  necessarily  be  in  solution,  but  that  if 
the  alum  shale  afber  cahaufttion  were  mixed  with  the 
aewage  that  would  be  anifident.  Now  he  took  it 
that  the  action  of  alumina  was  simply  a  iut^i^ 
action  f  and  that  you  could  not  have  the  hydrate 
of  alumiaa  efficiently  brought  into  play,  unless 
tho  uulphate  of  alumina  waa  reaEy  in  solutioD.  Then, 
ipeaking^  of  anlphnte  of  alumina  us  a  substitut-e  for  lime, 
he  felt  rather  doubtftil  whether  that  could  be  the  case. 
In  some  sewage  there  was  already  a  sufficient  quHJitity 
of  aJfedine  material  to  preeipltafce  the  sulpUato  of 
alumina  as  edon  as  it  waa  added,  hut  in  the  other  cases 
that  was  not  so,  and  it  would  then  be  necessary  to  add 
aome  lime,  in  order  to  get  a  precipitate,  or,  in  other 
worda,  to  get  the  hydrate  precipitated  from  the  sulphate. 
Therefore,  to  that  extent  it  would  appear  that  the 
sulphate  of  idumina  was  rather  antagonistic  to  the 
lime,  and  that  if  the  quantity  of  the  former  was 
increased  you  must  also  increase  the  quantity 
of     tho     letter.  As      to     the     introdactioa     of 

clay  into  the  ABC  proceea,  ho  was  not  sme  he 
really  understood  Mr,  Rich,  but  there  was  no  difficulty 
in  underetandiug  why  the  cUy  wa«  used-  It  had  no 
chemical  action  whatever,  but  purely  one  of  surface  ;  the 
clay  was  brought  into  a  kind  ef  milky  condition,  and 
Ihttfl  eKpoeed  an  enormoes  surfacei  and  soiao-led  down 
tho  mmnded  impuritiee  of  a  considenible  portion  of 
thoeewhioh  weiw  disKilved.  That  waa  well  shown  in 
the  effluent  waters  &om  the  mica  pita  in  Cornwall^ 
which  waa  as  thick  as  milk— so  thick  that,  after  standing 
for  some  titne,  the  ^ecipitate  occupied  fuUy  three- 
fourths  of  the  volume*  and  it  was  then  ao  sdff  that  soda 
would  stand  upright  in  it.    On  examining  Uie  wiisr 


ebtained  from  thf^nu  be  found  that  th«r  oTguiuc  nsatfcer 
^fu  alinofli  catirely  removed.  In  fact,  he  hud  eitummed 
it  in  cftMiB  whens  the  water  when  it  eat^ered  the  wmka 
contained  a  ooistidsrable  qimstitj  of  organ  ic^  mattf?!' 
^hiM  aftfiET  leavisg^  them  it  contained  acajx^elj  &n  apprc' 
cmble quantity.  The  same  thisgwaAaeen  in  the waate  frcini 
iron  and  lead  minea.  Wherever  jou  got  a  finely -divided 
material  prcaenting  a  large  aurface  action,  it  Temoved 
not  only  the  fitmpendcd  impuritiGai  but^  to  a  great  extent, 
the  disflolved  impuHticjs  alao.  Mt.  llich'a  paper  wa« 
suther  directed  to  the  production  of  a  cheap  eource  of 
alumina  than  directly  to  the  aolution  of  tht^  AH'w&ge 
difficulty.  The  groat  objection  to  the  lime  process  waa 
that  it  did  so  little  for  the  character  of  the  affluent 
trat«T,  which  in  many  caaes  actually  contained  a  larger 
quantity  of  organic  matter  in  aoliition  than  the  original 

\  iewafe^  owing  to  the  lime  helping  to  dissolve  some  of 
that  organic  matter.    The  siime  ihmg  must  happen  in 

I  jnoflt  casea  when  alum  ^hnU  wua  UB^f  bGcauaa  if  it  were 

i  to  be  eiffieient  the  lilluent  muat  go  away  in  an  alkaline 
condition  I  which  would  be  rather  an  objection  with 
regard  to  the  pollution  of  rivora,  Again^  the  effln- 
«nt    water    from    tho    lime     pioccES     waa    prone   to 

I  deeompoaititin.  Other  proceeaea  wtre  also  liable  to  the 
iame  defect ;  that  from  the  A  B  C  proceed  decomposed 
pretty  rapidly,  and  the  product  waa  of  a  very  offemdve 
nature.    All  proceaaeg  for  the  purification  of  aewi^ge  by 

^  precipitation  were  purely  of  an  exppnmentfil  kind  ;  but 

'  fi0  thoaght  eome  of  the  irrigation  methoda  might  now  be 
laid  to  have  got  beyond  that  at^ge^  for  the  beds  at  Marth)'r 
Tydvi],  at  Croydon,  at  Norwood,  «nd  at  Bedfordj 
might  be  aaid  to  have  paaaed  into  actual  practical  work. 

rTheae  precipitating  raethoda  would  bo  very  important  if 
you  wont  on  the  hypotbeaia  that  sewage  muat  be  clarified 
Wore  irngationp  but  though  thia  might  be  debii-ablo  in 
iome  caaes,  it  waa  not  eaaential,  for  there  waa  no  prac- 
tical difficulty  experienced  in  the  treatment  of  unclarifled 
aewiige.  Uf  cotuae  it  would  be  adviMble  that  groaaer 
floating  matters  abould  lie  removed  by  struining  and 
BmaU  deposit  tanka,  but  beyond  thub  be  did  not  think 
any  groat  difficulty  could  aris«  from  the  acum  which  waa 
said  to  form  on  the  sui^bce.  In  the  Eiverb  Commiaaion 
laboratory  tbo^  had  some  experimental  fiUera  working 
for  a  long  penod  with  London  iowage.  This  was  freed 
^m  the  gtOBaor  matt««rB   by  paJiaing   through   coarse 

I  omvae  before  being  uaed,  but  waa  not  otherwiae  clarified ; 

rizui  idtbough  it  paaaed  ctintinnonely  through  variona 
caqwrimental  media,  in  some  casea  for  13  moulhi,  there 
waa  no  very  serious  stratum  of  scum  left  on  the  eurface. 
It  wo^d  be  p^rftictly  caay  in  filtration  beda  on  a  large 
ic&le  to  plough  in  anything  of  that  aort  which  waa  left, 

^  And  so  dispose  of  it  without  inconvenience.  Ho  could 
not  do  bettei'  than  repeat  what  had  been  aaid  on  a  furmer 
oecaaton  by  Mr.  llawlinsoni  that  the  great  difference 
between  precipitation  mtthoda  and  irrigation  waa  this, 
that  iu  the  former  you  put  a  very  small  p^cenUige  of  a 
chemical  agent  into  a  largo  quantity  of  sewage,  whereaa 
in  the  latter  you  applied  a  very  litUe  sewage  to  an  enor  - 

»  moua  quantity  of  the  active  material,  naniely,  the  earth. 
That  perhapa  was  the  solution  of  the  wbolo  diffi^cuity* 
He  a^^ed  with  Mr,  Way  an  to  the  importance  of  th^ 
carriage  queation ;  for  even  if  they  could  get  an  ingradient 

ior  nothing,  and  had  to  pay  £2  or  £3  per  ton  for  carriage:, 

\  it  might  ho  ft  very  ejcpcnaire  materiuL 

Xr.  fihelford  aaid  he  approached  this  question  as  an 
i^gioeer,  not  aa  a  chemist,  having  been  employed  in 
the  isonatnictjon  of  works  for  varioua  precipitation  com- 
pftfiifii,  though  he  waa  not  intereated  in  any  of  their 
proceMet.  The  final  blow  appeart^d  to  be  given  to 
T^ecipitation  by  the  report  of  Mr*  Bajsalgatte  and  Mr. 
Keatea,  the  officiala  acting  for  the  Metropolitan  Board  of 
Worka.  Those  report*  ihoroughly  condemned  the  ex- 
pazimenk  »t  Crossness  ;  but  from  the  attention  he  had 
fiven  to  the  eubjert  he  came  t^  the  conclusion^  which  he 
had  made  known  in  a  letter  published  in  the  newspapers 
at  the  time,  that  precipitation,  if  succeasftil,  must  be  car- 
lied  out,  sot  by  putting  in  a  cheap  precipitate,  hot  by 


finding  one  which  should  be  vmliiahk  u  ffiaataa.   Ik 
experiment*  of  the  Native   Gnuio  Coo^i!'  -'  ^^  -*' 
others  had  proved  conelua&vely  that  of  tb«  J 
you  got  from  sewage,  the  greater  paii«m^i 
material  you  put  in  ;  and  in  an  article  m  i'l. 
Joufnai  of   SciiHtSf   written   in    fairoiir  ef 
Guano  Company^  reference  waa  made  i 
Paris^  where  the  dry  manoro  consUt' 
obtained   from  the  sewage,  and  00  |. 
constitucnU  that  were  put  in*    Bui  ^ 
nothitig  but  loss  could  ariae.  Troatin^' 
the  native  guano  method  or  by  the  sulph 
process,  it  would  bean  oxtnemeJy  rich aew^ 
enable  you  Ut  obtain  40  or  50  mt  oent  < 
tho  remainder  would  ooBsiflt  oT  what 


.  ^1 


yen  pal 
had,  first  of  all,  to  buy  the  miterialy  then  to  i 
it^  mix  it,  put  it  in,  thtn  to  goi  it  ^U  and 
dry  it,  which  was  the  most  esipennve  and  Ir 
of  alL      If  chemieia   could  find   a  conBtitueat 
whether   expensive  or   not,  waa  valuable   m 
when  recovered  fjrom  the  sewage,  thefe  WOttM 
hope  of  making  a  miinure  which  would  pay*    " 
ago  he  waa  applied   to  bj  some  genUeiaen 
patenled  a  pTouLss  with  this  object,  and  having  q] 
a  conceaaion  from  the  MeUopolitan  Board,  he  ^ 
some  model  works  where  it  was  tried,  and  satidei^ 
aelf  that  in  an  appropriate  place  the  prooeis  wotf ' 
ita  expenses,  testing  the  quality  of  Uie  manniA 
usual  way,  by  ens  lysis.      Another  process  of  a 
kind  waa  now  just  coming  into  operation  in  aki 
wheio  he  bad  juat  completed  the  works,  and  hjft 
it  was  likely  to  be  aucoesaful  unleaa  there  wii 
down  in  a  abort  time^  which  he  did  not  thifik 
It   was   aiJ    yet,    however,    too    early    to   ap*ak 
poaitively,  as  it  had  only  jii5t  ataited,  and  the 
menta  were  not  yet  periecti     He  tbonght,  Iher 
principlca  he  had  laid  down  had  proved  to  h 
but  he  would  remind  the  meeti'ng  this  was  ai 
engineering  question  as  a   chemical  one^  and 
many  companies  had  come  to  griol  gimply  b«ii 
bad  ignored  the  cnglnttcring  part ;  had  tzeated 
aawage,  put  up  works  in  the  wrong  places 
done  almoat  everything  that  was  wrong, 

Hr.  Hewlanda  said  he  waa  much  inte 
manufacture  of  sulphate  of  alumina^  andif  Mr« 
devised  a  cheap  source  of  soluble  alumina  it  ^ 
very  great  thing  accompHshed.  The  price  of 
in  a  soluble  condition  was  very  high,  for  if  you 
sulphate  of  dumina  as  sold  In  London  at  £7  a  tol 
by  analysis  theoreticaUy  15'4  percent,  of  aoluble. 
though' in  practice  never  more  than  13  p«r 
found.  If,  therefore,  you  multiplied  the  ppi 
ton  by  the  percentage,  it  came  to  tOEuethu" 
ton  for  aoluble  alumina.  Therefore,  to 
employment  of  such  a  costly  material  for  _ 
of  any  sort  required  that  such  precipitation 
attended  with  conaiderable  advantages*  If,  on 
hand,  the  alumina  could  be  obtained  cheaply,  ft 
and  one  different  thioga  could  be  done  with 
could  not  at  preaent.  The  coat  of  eoluhl« 
might  bo  compared  with  the  coat  of  sol  able 
made  from  still  more  rcistly  maleriak,  for 
phoaphatic  materials.  Taking  china  day  wo 
ton  in  Cornwall,  and  containing  30  p<rr 
alumina,  and  malEing  it  into  alum*c&ke  or  «i 
alumina,  you  got  a  material  which  sold  at  £9  a 
if  you  took  phosphate  of  lime,  which  eoft  ab< 
ton  for  raw  material,  you  could  malce  it  into  i 
phosphate,  containing  26  per  cent.  Billing  i 
£3  1 5a.  per  ton.  The  difierenoe  was  eootniou& 
Eich  could  make  a  sulphate  of  alumina,  which 
not  be  absolutely  pure,  but  ahould  contain  1  or 
cent  of  oxide  of  iron,  at  a  reoaonable  cost,  be  ~^ 
doing  a  great  stirvice  to  various  arta  and  indi 
the  purpose  of  transport  it  was  naCfMi 
Tiala  in  a  ooneentnited  foriDi  and  ha 
farmers  had  got  a  little  more  common  woar, 
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Fmnild  DO  more  lie  seen  coo  keying  large  qti&ii- 

ItBod  aati  woiiMeBU  imiteiial  mixed  with  a  «in&ll 

a  of  pLo«pbiteB,  iind  though  he  would  hardly  go 

mlQiMikyinm  Ihat  the  furmer  would  cotue  up  to 

9  ibowaad  IW}  home  iti  his  i^arp^t  bag  HuMcic^t 

I  for  100  met^  fttU  gQmDtbiog  ot  that  kind  must 

1  forvttrd  io*  U«  h&d  applied  t^Li  the  Maii  cheater 

n  to  know  if  they  could  supply  him  with  a 

iolution  of  iulphttte  of  (^UQltnf^  ofibriQg 

I  the  cJTfjenjie  they  iacuried  for  f  uei  iu  evapoftititig' 

1  be  found  they  prefeirod  sending  it  out  io  thtj 

^tc,  mid  no  di>oot  they  had  good  reason  for  so 

U  Mf.  Rich  could  produce  a  maleriiil  contaicing 

*  QCnt  of  soluble  ammoma  at  any  leat  price  than 

j  loD,  he  would  be  conferring  a  great  boon  upon 

^^pie.    He  ahoutd  like  to  bave  seen  (he  figures 

I  the  ^mi  ot  producing  the  ^ulphiLta  of  ammonia, 

amount  obtained  of  dissolved  alum  ab^o  after 

tin  w«ter. 

remarked    tbat,   daring   the    Imi   four 

k  1  kif9  number  of  prooesaes  for  tbe  treatment  of 

I  lad  been  br^nght  forward  in  that  room  ^  and  tho 

^—  eonoltt8i(mi  aecmed  protty  wciU  eatabliahcd. 

\  ffe#?igi9  must  be  purified  in  eome    way  or 

t^  that  such  treiitment  of  SPWiige  could  never 

ivfoa  «s  profitable,  but  must  be  undi^rtaki^n 

ue^  and  that  proceet,  of  oonrae,  must  be 

i  wotddinTOlre  the  leafit  amonnt  of  ex  pen  ^ 

m^d  produoe  tbe  qnlckest  results  with  the 

ice.    The  ralue  of  the  matenal  taken  out 

__'  pr^eipiianta  seemed  to  be  fii7,  or  ao  little, 

I  ground,  precipitation  procosisea  might  almost 

put  oi  cfin^deraijon.      Thia  Mr,  Kich  seemed  to 

la,  th4:^re  waa  no  doubt  that  tbe  addition  of 

i  iulphate  of  aluminiL  would  incrtiiiije  the 

l^eciprtiite,  and  there  would  be  a  qutistion 

»  dUliculty  of  g;ottini,c  nd  of  it,  eapecisdly  m  it 

no  vnlae*      Mr.  ^Thoni    had    questioned  the 

r  of  pi-otipitftting  aewago  about  to  be  submitted 

ion  or  filtration.  No  doubt,  if  it  werp,  it  would  bo 

f  to  look  forioeb  a  pieGipilftnt  ai  sulphate  of  ulu- 

1  it  nemod  pc^ible  th&l  the  sewage  might  be 

.  hj  being  clarified  before  being  placed  on  the 

r  ihu  w&re  too  expenaiTB,  the  question  would  arise 

rth«!re  would  not  be  lesa  evil  m  using  the  sewAge 

eipibated.     He  ahotild  like  to  know  from  Mr.  Rich 

t  there  were  any  other  purposes  to  wMth   thia 

might  be  applied,  and  also    what  waa  the  per' 

lef  autphate  o!  alumina  in  the  finitbed  material. 

L  ieott  thr>ught  the  fault  on  the  part  of  most 

I  ooixipfiniea  had  been  that  they  considered 

IL  jiiethod   aa   a  solution  of  the   towage 

1  in  in  doing  had  actually  injured  their  own 

This  opinion  was  confirmed  by  what  was 

>r,  Fi«nkUnd  at  the  Eoyal  Society  recently, 

companies  had  been  formed  on  the  erroneoui 

it  was  possible  to  predpitate  organic 

Li«  which  was  a  chemical  impoasibility. 

l>wi^  xsj  liiose  pirecipitation  procesaeet  there  was 

ifut^ation   beyond   that  of   atmply    purifying 

*,,  to  what  extent  did  they  succeed  in  so  puri- 

i  ii  to  affect  the  health  of  towns  IP    He  thought 

i^r?  ptillb lives  only,  and  thut  they  would  neither 

f  towns  nor  the  real  condition  of  ri vera 

1  uent  water  fiowed.    The  source  of  the 

Kiurn  were  to  be  attributed  to  exeromental  pol* 

«i  DOW  perhaps  only  beginning  to  be    dia- 

,  ind  it  «onld  sciirc«Iy  be  aajd  that  we  knew 

Uj  what  wero  the  elements  in  ecwajge  which 

At  the  present  time  he  believed  Dr. 

ig  some  experiments  tending  to  show 

of  typhoid  fever  there  exieted  In  the 

tiio   patient   certain   vegetable    g«rtna    in 

JttiSibit,    which    not    only    pGiiotriit»Kl    the 

imbtan*,  hut  were  alao  diichargoil  &oca  the 

3Jow  tho  question  was  whether  any  preoipi- 


tatton  proeraa  would  kiU  the  souree  of  disease,  und  so 
long  aa  medical  science  had  not  aacertttlned  what  w«J 
the  source  of  diaeaae,  it  waa  impossible  to  aay  they  had 
done  80.     lie  waa  a^id  theae  reaoorcea  were  ao  recon- 
dite, fiod  80  far  beyond  the  poaaibility  of  dieinfeotion, 
that  probably  an  etfiuent  w&ter  passed  as  pure  by  an  ^ 
analyst  would  atiil  carry  with  it  aoureea  of  disease.    Oai 
the  other  hand,  irrigation  aeemed  to  be  a  method  wh 
in  nil  probability  would  have  the  eCfect  of  absorbing  c 
destroying  these  sourcea  of  diaease^  whatever  they  wer« J 
Personally  he  had  always  been  an  advocate  of  a  different^ 
flj-atem  of  treating  sewage,  upon  which  he  would  not 
then  enter. 

Mr.  Bich,  in  replying  to  the  observations  ^hich  had 
been  made,  said  : — Of  eotirse  tiie  carriage  question  would 
greatly  influence  tbo  cheapness  of  any  alumina  precipi- 
tate, but  any  material  which  could  be  carried  in  the  crude 
atate  without  packing,  though  much  more  bnlky,  might, 
go  moch  more  cheaply  than  when  it  required  can* full 
txanamission.  He  believed  it  would  be  found  thiit  iai 
many  districts  in  England  this  proccsa  would  be  capablal 
of  application,  as  il  was  almost  aa  simple  uif  lime  burning. 
Prefessor  Way  had  pointed  out  that  in  the  ihloridc  of 
iron  process  the  iron  caused  an  absorption  of  the  aul* 
phuretted  hydrogen,  and  ao  produced  a  much  better 
effluent  water;  but  by  the  iiao  of  crude  sulphate  ofl 
alumina  made  in  the  way  he  had  described,  yoti  might 
get  an  eflluent  equally  good.  There  was  a  certain  amount 
of  iron  present,  and  this  iron  flowed  away  with  tbo 
clarified  water  in  solution,  and  it  abaorhed  oicygen  ss  well 
as  sulphuretted  hydrogeuj  and  gave  up  the  former  to  a 
certain  exient  to  organic  matter.  If  that  d^irificd  water 
were  allowed  to  flow  for  a  fow  hundred  yairda,  you  |;ot 
a  deposit  of  oxide  of  iron,  and  on  analysing  tho  WHt^r 
beforehand,  and  then  again  after  it  had  Blood  for 
BOme  time  and  had  deposited  the  oxide,  it  would  bo 
found  there  was  more  organic  ammoni^i  in  the  water  J 
which  had  not  deposited  oxtde  of  iron  th»n  in  that  which,  \ 
had,  showing  that  a  certain  amount  of  purification  woi 
going  on,  lu  that  you  had  the  advantage  of  the  irf)n 
luetbod  aa  well  a^  the  alumina.  With  regard  to  the 
question  of  temperature,  raised  by  Mr.  Lee^on,  if  the  de- 
posit were  dried  very  carefully  by  chemical  means  in  a 
desiccator  it  was  poasible  to  obtain  a  deposit  of  %  r>r  occa* 
sionaUy  3 per  cent,  of  ammonia,  uaingthe  amnllest  amount 
of  alumina  possible,  which  would  allow  the  aediment  to 
fall  and  leave  the  watea-  clear:  but  if,  on  the  other  band, 
the  product  were  dried  in  the  open  air,  and  then  com- 
pleted over  a  wuter  bath,  you  could  not  obtain  I  per 
cent,  of  ammonia,  so  that  it  was  evident  that  the 
dry  manuro  was  not  really  worth  anything.  In 
treating  the  ahale  the  steam  need  not  be  under 
any  presaurer  it  waa  aimply  introduced  in  order  to  get 
a  moiat  vapour  in  the  cell,  which  caused  a  breaking  up 
of  the  ahale.  Hie  object  in  conducting  theae  experi- 
ments had  been  to  see  how  much  sulphate  of  alumina, 
or  father  alum,  might  be  obtained  from  wf^king  a 
certain  quantity  of  alum  ahale,  in  order  to  ascertain 
whether  alum  could  he  made  more  cheaply  by  that 
process  than  by  the  sulphuric  acid  method,  and  ne  waa 
therefore  not  prepared  to  give  exact  dfitails  as  to  the  per- 
centage of  soluble  alum  in  ft.  Ho  found  it  was  a  very  close 
question  indeed  whether  alum  could  be  made mor*^  cheaply 
in  this  way,  and  therefore  the  process  was  for  the  time 
given  up.  He  coidd  not  agree  with  Mr.  'Thorp  with 
regard  to  the  necessity  for  nnng  lime  in  sewage, 
If  yon  treated  ahale  with  sxilphuric  acid  you  had  a  largo 
amount  of  free  aulphuric  acid,  and,  therefore,  wsnted 
the  lime  to  neutraliae  it,  but  if  you  treated  it  with 
anlphuroua  acid  gas,  aa  ho  had  done,  you  had  haaie 
snlphatea  of  alumina,  which  cauaed  a  deposit  of  oxide  of 
iron,  ao  that  if  you  diaaolved  seme  of  that  compound  you 
could  get  the  hydrate  of  alumina  without  adding  time* 
Using  the  eh  ale  in  this  way  you  had  in  point  of  fact  a 
compound  which  contain<?d  an  excess  of  alumina  rather 
than  an  excesa  of  acid,  so  that  the  alkalies  in  the  aewago 
would  be  quite  suffident  to  effect  depoiitioD.    He  found 
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by  oxpetience  tbut  bj  iwm^  neutfal  iulphBtes  of  aluizimm 
thG  AUHpcuded  nmiter  la  tbt^  aewagc  wim  deposited 
without  tilfi  addition  of  anything  falmi.  There  woa  no 
doubt  that  clay  had  a  uurlacc  actioD,  hut  why  ahotild 
you  nee  a  lepojnte  m^t^mL  when  you  could  take  one 
liomogeneona  product  and  effect  your  obj&ct  t  Ho  did 
not  pFopo«0  to  solve  the  Hewag^  questioiit  btit  if  ii^vage 
imuflt  lie  daiified  it  waa  adviaable  to  go  to  work 
the  cheapest  way.  It  was  not  the  fatt,  accojding 
to  his  experience,  that  th&  t^ftiu«!nt  wnter  niuet 
go  away  in  an  Eilkalino  CGnditiQn,  for  h&  had 
evaporated  krge  quantities,  and  found  ho  eonld  readily 
obtain  it  in  an  acid  or  tniher  nt^utral  condition.  If 
aewa^e  -w^re  used  nnpriici|9it&ted,  ho  ilid  not  think  it 
would  be  pofisiblo  to  plouj^h  in  the  sediment  m  had  been 
tuggeated.  It  accumulutf^d,  and  it  was  junt  that  accumu- 
lation round  vegetation  t^hieh  was  ao  otfcmivo.  He 
must  differ  from  BIr.  Shelf cid,  who  said  the  only  hope 
of  a  procijjitation  procet^s  was  to  gi?e  a  good  monuie ;  he 
did  not  think  there  was  any  hope  of  that  being  aG<3om- 
plished.  He  could  not  answer  5[t,  Newland's  question 
with  regttTd  to  the  cost  or  pettientage^  for  the  i^souii 
which  he  had  already  g^ren*  Soluble  Bulpbute  of 
aliiminfl  containing  ly  per  cent*  ought  to  be  tnanufRcturGd 
by  iach  a  process^  because  as  you  drew  the  shale 
from  the  cell  it  could  he  put  into  travelling  vata,  and 
then  by  diaplaceaient  with  water  you  eonJd  work  the 
lixiviation  process  without  anyditticulty  at  oliaod  g^t  the 
solution  down  to  a  point  al  whirh  it  would  cryal^ise 
nnd  almost  solidify  on  cooling.  He  therefore  thought 
this  process  afforded  dvery  po^ibility  of  gtjitmg 
crude  achate  of  alumina  at  a  cheap  rate.  In  reply 
to  Kr,  wills's  question,  he  thought  the  only  other 
processes  to  which  it  would  be  applicable  would  be 
obtaining  crude  sulpha  to  of  alumina,  and  that  would 
require  a  lixiviation  procesa.  He  did  not  think  anyone 
would  expect  a  precipitation  proeesa  to  remove  the 
germs  of  dijieiise,  and  no  analyst  ^'^ould  ever  pass  an 
efluent  water  as  being  pur<>.  He  had  tried  t^vet^  tn^ans 
of  purifying  by  precipitation  and  also  by  abtorption 
with  clay,  and  such  water,  oven  by  simplio  diatiUution 
for  ammonia,  would  immediittely  be  condemned.  But  if 
you  uaed  a  \Oty  largo  quantity  you  might  remove  nearly 
the  whole  of  the  organic  matter^  but  you  could  not 
pretend  to  obtain  pure  water  by  Hiich  means.  The  only 
Insult  would  be  to  produce  a  cLiiified  water  which  might 
either  be  used  for  filtration  or  irrlgatioUf  or  which 
might  be  run  into  a  river  without  being  absolutely 
offensive, 

Mr.  Thorp  wiahed  to  explain  what  he  meant  with  regard 
to  the  deposit  of  scum.  At  the  intermittent  iJtration 
works  at  Jlerthyr  Tydvil  and  elfiewhart,  where  large 
quantitieB  of  sewa^  were  pasaingon  a  small  quantity  of 
laud,  the  scum  might  he  nn  inconveuieTice ;  but  ^er© 
the  crops  were  a  secondary  con aidt  ration,  for  thert*  were 
ofk^nnone  fit  alLand  ploughing  in  could  be  accomplished 
at  any  seaaon.  Otherwise  it  could  bo  done  when  the 
crops  were  off  the  grounds  But  where  sewage  was 
used  only  in  small  quantities  over  a  large  area  of  land, 
as  in  irrigation  proper,  he  did  aot  think  the  i<mm  would 
cause  any  inconvenience. 

The  Chairman,  in  proposing  a  vote  of  thanks  to  Mr 
Hich,  said,  that  gentleman  would  be  the  firat  to 
acknowledge  that  bis  process  wau  far  from  complete, 
and  that  ho  had  not  at  present  all  the  iniormation  he 
would  wish  with  regard  to  it.  He  seemed  to  have 
made  some  experiments,  and  to  have  got  some  deBnite 
idea  with  regard  to  the  alumina  and  to  making  sulphate 
of  alumina  to  an  indefinite  amount  of  richness,  and  no 
doubt  the  product  might  be  a  valuablo  material  for  pre- 
cipitating sewage.  At  the  same  time  there  was  the 
question  which  Mr.  Thi^rp  had  urged,  whether  it  wns 
necessary  to  clarify  sewage  at  all.  Most  people,  how* 
ever,  seemed  to  agree  that  the  precipitation  proceae 
waa  not  perfect,  though  under  certain  circumstances, 
and  where  you  could  not  at  oaoe  irrigate,  or  the  mattuo 
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of  the  land  waa  such  that  it  would  not  I 
titieo,  a  prei  ipitalioQ  process  migihl  be  i 
oas«B  where  you  could  not  apply  iewa|i  to  i 
at  all,  they  must  fall  back  on  some  pr^i^titkia  ] 
When  the  experimenta  had    be*in  cartiad  ' 
would   be    interesting  to  know  whalhn  m 
alumiua  would  act  so  mwdk  better  than  1h«li 
cess  AS  to  be  the  one  to  be  adopted;  battel 
case  the  effluent  water  could  not  be  oslled  pait 
must  be  got  rid  of  in  a  tolerably  short  tiai  ^1 
undergo  decomposition.     He  thought  it  i    ^  ^ 
for  enfpneera  to  throw  on  chemiatii  ihiri: 
something  or  other*  e^pe»sirp  o«  not,  to  [ 
He  Ehould  oaj*,  in  return,  what  wa&  the  Uisfl 
ing  y     WTiat  did  you  tuke  out  by  a  pp 
cess  f    Speaking  roughly,  what  yott  did 
a  substance  of  nA  mluibj  and  wliat  |FC«  h 
was  of  the  greatest  value  I6t  ffiEtQkiOf  t    , 
therefore,  whether  you  put  in  an  expessiTS  1 
not,  it  hardly  affei^t^  the  qu^tion*    If  it  wm  « 
of  course  it  would  be  of  more  value  when  It< 
The  oiily  question  was,  in  what  form  would  ilQ 
You  ought  to  p'lt  in  something  which  would  | 
ammoniiL^  and  when  that   could  be   done  a  pi 
process  might  be  carried  on  to  advantsgo ; 
as  oDimoniacal  salts  were  so  volattle,  he  h- 
hopeless  to  expect   to  precipitate  them,  ev 
which  had  been  hitherto  devised  fur  that  pu- 
failed. 

The  vote  of  thanks  having  been  unanimo 
Mr.  Kich  brietly  repLedj  and  the  meeting  i 


TWXNTT^XEaT  OMIIMAAY  MIETIH 

Wednesday,  May  12th,  1875;  BOBBBT  I 
BOK,  C,B.,  Member  of  Council,  in  the  cha 

The  following    eandidntes   wt?re    pn 
oleoticn  &s  mcimberi  of  the  Sodetj : — 

Bland,  John,  40,  Bedford-place,  Russell*! 

Deal  J  George^  la,  Corlyle-sqiutre^  Chelae 
•Joseph,  Samuel  A.,  44.  Queensborough^l 
Rogers,  J.  Banting,  Kobertsbridge^  baases^  i 

Ckflt -street,  Limehouae,  K. 
Schmita,  Dr,  Leonhard,  2ti,  Beldae-|>ark'g 
Thynne,  John  Charles,   Little  tloigtrrB, 

Wanklyn,  Prof easor  James  Al&t&d,  117,  < 

Fitzroy- square,  W. 
WhistoojWiUiftm^  Chapel  Chorltoii,  Newc^ 

shire. 
Woodhonse,  Henry  John  Cam  Frederic,  H^^ 

court,  Holbora,  EX'* 

Tho  following  candidiites  were  balkited  I 
duly  elected  members  of  the  Booietj : — 

Bain,  George,  Slansfield-house,  HampAtoad,  KJ 
CorzanegOj  Senor  Don  Antonio,  Uni  verity  iif  | 

Spain. 
Hall,  Frederick,  1,  J ermyn^ street.  S.W, 
Hardy,  Edward  J^teptimus^  67,  Strand,  W.C. 
HayntH,    Edward,    5,   Maida-ralef  W,,    *ni 

Edg ware- road,  W. 
Keith,  Thomaa  Willtam,  6,  Pembridg 

water.  W* 
EuBsell,  George,  I,  SuMWC-plaee,  Hydfr^l 

Golf  hill,  Geelong,  Victoria,  AustraBji. 
Sehwabe,  Alfred  Jamea,  w.  ISew  Bood^atftef,] 

Halei^h  and  Grafton  Clubs. 
Sim,  WiUism,  I,  rhmea-inn*  {^trand,  W,C. 
Simmons,  William  Henry,  247,  Hamp«feei4<4 
Smith,  James  W.,  2,  Warringtdn-creMoi«  W* 
Taamjin,  William  James,  T,  Adam-«tR«t,  Ad^fiiJ 

The  paper  reed  wm ;— 
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BIYB  POLLUTION,  WITH  SPBOIAL  BE- 
FEBBNCB  TO  THB  IMPXJRE  WATSR  ftUPPLT 
OF  TOWNS. 

By  jAbti  Hogg, 

SmM  to  Ito  Royal  W«rtBiiitt«r  Ophthatanie  HoipltftI,  PrwIdMit 
tttkt  Mtiiml  Mloro«ooi4Ml  8od«tj,  Follow  of  the  Royal 
Ifientoopieal  iSodety,  ke. 

Si7erp<^ution  is  a  subject  which  has  assumed, 
from  facts  which  have  recently  come  to  light, 
the  g;iaT«0t  and  widest  importance.  In  a  weU- 
aniDged  and  Inoid  pax>er,  Mr.  W.  Thorp  dwelt 
with  ooBsiderahle  earnestness  on  the  extent  of  tiie 
erilfl  produced  by  manufacturers,  trades,  and 
misiiig  operations,  which  have  so  much  increased 
of  late  yaars.  He  also  pointed  out,  that  although 
tke  pollation  of  our  rivers  was  formerly  due  to  igno- 
nnoe  and  carelessness,  this  plea  would  no  longer 
prerail,  since  the  late  Boyal  Commissions  had 
ao  w«U  and  so  fully  explained  the  various  methods 
to  be  employed  for  unpounding  and  collecting 
noxious  matters,  and  so  preventing  tiiem  passing 
into  the  bed  of  the  river.  It  was  also  clearly  ex- 
flainad  that  certain  portions  of  the  refuse  might 
sot  only  be  collected,  but  made  marketable. 

If  manufacturers  still  refuse  voluntarily  to  engage 
in  a  coarse  so  commendable  and  proper,  it  remains 
for  the  Legislature  to  enforce  the  viduable  recom- 
keodations  of  the  Boyal  Commissions  of  1865  and 
1868.  It  IB  hoped,  and  reasonably  expected,  that 
bnsinfiss  men  will  perceive  it  to  be  to  their  interest, 
u  wsU  as  the  public  Kood,  that  a  remedy  ^ould 
be  applied  for  evils  which,  throughout  the  length 
•d  oreadth  of  the  land,  are  regarded  as  intolerable. 

Ilere  mast,  however,  be  no  halting  between  two 
ffiinions,  and  masters  must  give  stringent  direc- 
lOBs  and  orders  to  workmen  not  to  cast  rubbish 
ttd  refuse  into  neighbouring  streams,  simply  be- 
Bbue  it  happens  to  be  an  easy  and  ready  way  of 
gettinjg;  rid  of  them.  Subsidence  reservoirs  must  be 
Htahhshed  to  collect  all  noxious  matter  as  it  passes 
^  of  the  factory  or  mine.  By  simple  means,  and 
It  a  trifling  cost,  subsidence  can  be  easily  carried 
Mt,  ttod  in  about  six  hours  all  the  coarser  matters 
Ud  in  suspension  in  water  will  have  been  de- 
Mited,  and  an  enormous  amount  of  the  river 
plntion  entirely  prevented ;  but  as  precipitation 

t  hindered  by  the  slightest  movement  of  tae  body 
water,  subsidence  ponds  may  become  failures, 
ethe  immediate  results  less  satisfactory  than 
espected. 
We  cannot  shut  our  eyes  to  the  fact  that  many 
pbohoiis  substances,  culpaUy  allowed  to  flow 
Bio  our  rivers  near  densefy-populated  towns,  are 
9(  a  bif  hly  dangerous  character.  Numerous  in- 
duces have  occurred  of  mysterious  poisonings  of 
umUs  of  fish,  and  of  the  almost  sudden  disap- 
P^aiunoe  of  all  vegetable  and  ammal  life.  In  some 
[oUiOT  waters  arsenic  abounds,  as  at  the  Dowlais 
gra  Works,  near  Merth^  Tydfil.  At  the  Devon 
vreat  Consols  Copper  Mmes  arsenic  is  prepared  for 
Ble,  and  the  refuse  is  generally  allowed  to  pass 
■to  the  river.  Arsenic,  however,  is  largely  em- 
N^ed,  aad  is  indeed  a  positive  necessity  in  cer- 
■m  important  branches  of  British  industry.  It  is 
Itod  in  the  manufacture  of  the  new  colouring 
ttatten  obtained  from  coal  tar,  in  calico  printing, 
^df eing»  in  the  manufacture  of  glass,  shot,  4bc. ; 
^  this,  I  venture  to  say,  is  a  matter  of  no  moment 
•jojpaftd  with  the  conservation  of  the  public 
wth,  and  one  which  is  paramount  to  every  other 


oonsidaratLon.  This  will  be  perfectly  dear  when 
I  state  that  every  ounce  of  this  virulent  poison 
will  kill  a  hundred  strong  men.  It  is,  then, 
only  eTercising  a  reasonable  amount  of  caution  if 
we  demand  mat  every  effort  shall  be  made  to- 
prevent  so  poisonous  a  substance  finding  its  way 
mto  our  nvers.  It  is  desirable  to  prohibit  altcK 
gether  the  discharge  of  metalHf erous  lic^uids  from 
tin-plate,  galvanised  iron  works,  &c.,  mto  town 
sewers;  ami  while  such  a  precaution  will  inflict 
no  great  amount  of  hardship  upon  manufacturers 
and  tradesmen,  it  will  certainly  be  a  moans  of 
lessening  danger  to  human  bein^,  and  also  of 
preserving  valuable  propertvfrom  mjury,  inasmuch 
as  the  cement  and  brickworx  of  the  sewers  are  soon 
corroded,  and  leakages  produced  from  this  cause. 
For  the  same  reason  the  discharge  of  all 
refuse  from  chemiced,  nickel,  iron,  steel-wire, 
German  silver,  electro-plating  works,  and  brass 
foundries  should  be  s&cUy  prohibited.    Calico 

Srinters,  flax  steepers,  linen  and  jute  bleachers, 
yers,  woollen  manufacturers,  tanners,  starch  and 
paper  makers,  paraffin  oil  disiallers,  suear  refiners, 
chemical  manure  makers,  &c.,  all  conauce  to'  the 
dangerous  contamination  of  the  river,  and  render 
it  totally  imfit  for  domestic  uses.  Trades  which 
were  at  one  time  thought  to  be  innoxious,  upon 
closer  examination  prove  to  be  seriously  detri- 
mental to  the  health  of  man  and  Seast.  This  cannot 
be  more  forcibly  exemplified  than  by  stating  what 
occurred  only  a  few  years  since  in  a  stream  on  the 
banks  of  which  a  starch  manufactory  was  situated, 
near  Nottingham.  This  factory  emptied  all  its 
refuse  into  the  river,  and  soon  the  fish  were  found 
dead  on  its  banks ;  and  then  the  she^,  and  lastly 
the  cattle,  were  found  poisoned.  When  attention 
was  turned  to  the  water,  it  was  discovered  that 
by  no  filtration  or  self-punfication  could  its  deadly 
impurities  be  separated.  In  another  case,  a  paper 
manufacturer  of  my  acquaintance  noticed  scores  of 
dead  fish  in  his  mill  stream,  and  on  inquiry  it  was 
discovered  that  the  refuse  of  the  factory  was 
allowed  to  pass  into  the  stream.  The  chlorine  and 
other  poisonous  matters  used  in  the  bleaching  pro- 
cess were  quite  sufficient  to  explain  the  deaths  in 
the  stream,  from  which  a  good  supply  of  fine 
fish  was  before  obtained.  A  still  more  recent  illns- 
tration  was  lately  given  by  the  Duke  of  Buccleuch, 
at  a  meeting  held  in  Edinburgh  on  the  Pollution' 
of  Bivers.  The  Duke  stated  that  in  a  Scotch 
parish  the  sanitary  authorities  diverted  the  sewage 
of  3  village  into  what  he  well  reme^lbered  as  a  fme* 
stream  of  water,  and  in  consequence  it  had  become 
so  much  polluted  that  the  tenants  had  been  unable 
to  use  tne  water  for  domestic  purposes,  and  even 
the  cattle  refused  to  drink  it.  lie  people  were 
consequently  obliged  to  cart  every  drop  of  water 
for  their  own  use  and  that  of  their  ammal  s,  and 
at  a  considerable  expense.  Furthermore,  that 
**  during  the  drought  of  last  summer  the 
Teviot  was  almost  dry,  and  at  Hawick  there 
was  scarcely  any  water  to  be  seen,  except 
what  flowed  along  the  mill-lade.  In  consequence, 
there  was  an  immense  accumulation  of  wool-dust 
and  dyes  in  the  pool  immediately  below  the  town 
of  Hawick.  It  collected  there  for  several  weeks, 
when  a  heavy  thimderstonn  oame  on,  and  the 
river  rose  suddenly  about  eighteen  inches,  and  the 
water  came  rushing  down  and  swept  avay  all  the 
abominable  accumulations.    The  result  was  that 
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fish  in  the  rivar,  even  eels,  from  Hawick 
to  Jedfoot,  were  kHled  and  found  lying  dead  in 
hundreds  along  the  banks  of  the  Teviot."  The 
baneful  effects  of  accumulations  of  filth,  and  the 
culpable  neglect  of  sanitary  authorities  in  suffering 
pollutions  to  arise  in  this  way,  is  highly  reprehen- 
sible and  cannot  be  too  strongly  condemned.  It 
was  not  until  the  visitation  of  the  cholera  in  1854 
that  the  eyes  of  the  inhabitants  of  this  metropolis 
were  opened  to  the  fact  that  the  rivers  were  liable 
to  become  disease-carriers  and  a  moans  of  spreading 
infection  far  and  wide.  It  was  for  the  nrst  time 
clearly  imderstood  that  the  muddy  Thames  was 
receiving  a  deadly  poison  from  the  himdreds  of 
sewers  flowing  into  it,  and  people  were  not  slow 
to  comprehend  that  the  very  source  of  the  pro- 
sperity and  commercial  greatiiess  of  the  metropolis 
had  become  converted  into  a  channel  of  cholera 
and  fever. 

It  was  also  during  the  same  memorable  visi- 
tation of  cholera  palpably  shown  that  in  those 
localities  where  river-water  was  deficient  in 
quantity  and  very  bad  in  quality,  the  disease 
attahiea  its  greatest  virulence  and  the  death-rate 
was  highest.  Since  then  a  great  effort  has  been 
made  to  purify  the  Thames,  but,  owing  to  the 
rapid  increase  of  population  and  greater  desire  to 
live  out  of  town,,  the  pollution  of  the  river  still 
goes  on.  Thames  waters  collected  at  their  source 
in  Gloucestershire  are,  no  doubt,  for  a  few  miles 
pure,  but  when  they  reach  the  first  populated 
town  they  no  longer  remain  so,  but  b^me  im- 
pregnated with  sewage ;  and  the  river,  as  it  passes 
through  Maidenheaa  and  on  to  Teddington — the 
in-take  of  the  water  companies — ^becomes  a  reci- 
pient of  all  kinds  of  refuse  matters.  A  little 
further  on,  at  Richmond,  the  incessant  traffic  of 
river  steamers,  barges,  and  small  craft,  all  tend  to 
keep  the  water  in  a  state  of  perpetual  commotion, 
ana  thus  living  and  decaying  organic  matter  is 
mingled  and  carried  about  with  every  ebb  and 
flow  of  the  tide ;  so  much  so,  that  it  is  no  im- 
common  thin^  to  find,  quite  high  up  the  Thames, 
organisms  which  belong  to  brackish  water,  as  well 
as  chlorides  in  quantities  much  larger  than  can  be 
acoimted  for  by  sewage  contamination. 

The  floating  population,  almost  constantly  living 
on  the  Thames,  together  with  the  inhabitant 
residing  on  its  banks,  were  in  the  last  census 
estimated  at  900,000  souls,  who  of  course  have  a 
prescriptive  right  of  polluting  the  river ;  it  is  there- 
fore manifestly  impossible  to  draw  water  free  from 
contamination  from  such  a  source.  Indeed,  if 
Parliament  were  to  pass  an  Act  to  compel  the 
inhabitants  of  towns  residing  near  the  Thames- to 
divert  forthwith  all  sewage  and  drainage  from  the 
river,  it  would  take  at  least  fifty  years  to  accom- 
plish, and  it  is  exceedingly  doubtful  whether  it 
would  be  possible  to  stop  x)ercolation  of  "  groimd 
water,"  while  the  surface  drainage  and  flood 
water  must  under  any  circumstances  find  its  way 
to  the  bed  of  the  river  as  the  natural  outlet.  The 
in-take,  storage,  and  filtration  of  water  taken  from 
a  tidal  and  navigable  riVer,  it  will  be  seen  from 
the  observations  made,  are  matters  of  serious 
moment.  Major  Bolton's  report  of  the  condition 
of  the  Thames  water  in  December  last,  and  as 
supplied  by  the  Chelsea  Company,  materially 
strengthens  this  view.     He  found  the  in-take  at 


into  the  filter  beds  of  the  company  "wumidflred 
thick  and  muddy,  while  that  in  tiie  filter  welk 
was  opalescent  and  discoloured."    Hhk  was  ac- 
counted for  by  the  condition  of  the  Mole,  a  tri- 
butary of  the  Thames,  which  in  wet  weather  if 
always  turbid  and  very  often  dangerously  pol- 
luted with  feecal  matter;  nevertheless,  it  is  poured 
into  the  Thames,  and,  wh^n  an  exoessive  rainfall 
occurs,  sends  down  very  lar^  quantities  of  mad 
and  clay,  which  cause  the  nver  at  this  point  to 
become  exceedingly  dirty  and  muddy.    Should 
it   however  imfortunately  happen  that  typhoid 
fever  were  to  break  out  in  any  of  the  numerous 
cottages  or  houses  situated  on  the  banks  of  the 
Mole,  its  specific  poison  would  find  its  way  down 
with  the  mud  into  the  filter  beds  of  the  water 
companies,  and  thence  be  distributed  to  the  me- 
tropoHs.  The  Government  inspector  also  found  that 
the  water  of  ihe  Lambeth  Water  Company  about 
the   same  time  contained    "living  and  moving 
organisms,  while  that  of  the  Chelsea  Company 
contained  an  abundance  of  such  organisms  witl) 
fragments  of  woollen  and  cotton  fibres,  dots  of 
the  mycelium  of  a  fungus,  and  fibres  of  partly 
digested  or  decomposed  meat."    As  a  remedy  for 
such  horrible  contaminations,  it  is  simply  propoied 
to  remove  the  in-take  a  little  higher  up  the  mer, 
and  increase  the  size  and  number  of  Ihe  subsiding 
reservoirs  and  filter  beds.       It    is  also  broadly 
stated  by  some  persons,  that  self-purificatioD  of 
the  river  is    constantly  taking   place ;   but  » 
crude    an    idea    has    been    dispelled  by  Pro- 
fessor   Frankland,     who    emphatically    declaw 
that     "there    ih    no    river    in    England   long 
enough  to  completely  oxygenate  and  purify  con- 
taminated water."*    As  to  the  oxygenating  e&ct 
of  vegetable  life,   this   to   me  appears  eqoally 
fallacious,  for  weeds  certainly  increase  mud  ae- 
ci^mulations,  afford  protection  to  fish,  and  become 
the  breeding  groimd  of  animal  life  of  aUkmds. 
In  tropical  climates  we  know  that,  from  the  rapidity 
and  excessive  growth  of  vegetable  Hfe,  rivers  be- 
come choked  up,  and  malaria  and  death  lark 
about   in    places   where   we    might    expect  to 
find  only  "streams  of  life."    Those  who  behere 
in  self-purification  of  rivers  overlook   the  fact 
that   there    is   an    immense    difference   between 
clarification    and    purification.      It    is   generally 
thought  that  if  a  glass  of  filtered  water  kx^ 
clear  when    held  up   to    the  light   it   is  quite 
pure  and  wholesome.    Some  persons  imagine  tb»t 
a  moderate  impregnation  of  earthy  matter  is  in 
no  way  injurious  to  health ;  but,  as  the  ova  oi 
fish  and  other  organisms  are  better  concealed  in 
muddy  water,  it  is  impossible  to  say  what  danger 
to  health  may  arise  wnen  a  dirty  mixture  is  taken 
by  a  thirsty  man. 

London,  at  the  present  time,  is  supplied 
with  water  by  the  agency  of  eight  large  com- 
panies. Most  of  them  enjoy  the  privuege  of 
drawing  their  water  supply  from  contami- 
nated sources.  The  Lambeth,  the  Sonthwark 
and  Yauxhall,  the  Chelsea,  the  West  llfiddleaex, 
and  CkBud  Junction  derive  their  water  from  the 
Thames.  The  East  London  now  draws  its  sap- 
ply  from  the  Lea  and  the  Thames.  The  New 
Biver  is  partly  supplied  by  the  Lea  from  a  sonroe 


•  The  loDjfest  HT«r  In  England,  the  Tbimw,  U  ooly  «««  mfl«»J 

a^A.i^  -jsi       •  • —     '  ^~^r   \ T '  —  l*nd  what  Is  thli  compared  with  the  mlzhtr  Hlssoari  of  hortfi 

Heetbing  was  rapidly  nsmg,  and  that  water  gomg  I  America,  which  u  4,wo  mtiat  in  length. 
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IWuiff  and  a  variety  of  sprmgsiii  tii€s  Tidoiiy 


t  wad  Herts,  and  from  weEa  which  die 
I  th<»  rtFer ;  biit  the  water-eourse,  being 
ghcmt  the  gi^eater  part  of  the  way, 
k  good  de»l  Q?  eoatamiiLa.iioii.  A  num- 
ma  beings,  beside  animak,  are  anouaUy 
;  tli^  New  BivBr  as  weU  as  the  Thames ; 
spoinifi  it  becomes  the  receptacle  of  gar^ 


increaaiiig'  vegetable  or  smmAl  liie.    It  is  perfectly 


certam  that  the  filtration  of  wa.ter,  m  carried  out 
by  the  compamest  moT«ly  separate?  or  liftfl  out  the 
coarter  particles  of  organic  matt  er^  while  the  mowi 
Hubtle  and  dang^erona  organiHrns  are  held  in  solu* 
tion  or  suspension.  We  have  only  to  inqiiire  into 
tEe  formation  of  the  fUtet  bed  to  see  this  at  & 
_  glanoe.  One-third  of  the  bnlk  of  the  most  com^ 
kind.  Only  one  company  offers  ita  I  pactly-made  filter  bed  eotiiiisrtg  of  pore*  or  holes,  | 
water  tit  to  drinks  namely;  the  Keiit  i  through  which  air«  ns  well  a«  water  and  the  gerrn^ 
whtoh  derives  its  supply  wholly  from  I  of  animal  life,  easily  pass.  Thirty  volume* 
mmk  iti  the  chalk.  |  of  water  can  be  poured  into  a  vessel  filled  with  a 

omnpaniea'    waters  drawn  fi'om   rivers,    hundred  parts  of  ip^vel  and  sand,  without  camming 

tho  vessel  to  overflow;  indeed^  subsfcinoef^  far  more 
com}>act  and  solid  than  filter^  beds  contain  num- 
berless pores,  whose  combined  volume  forms  a 
considerable  portion  of  the  bulk.  The  best  and 
most  compact  sanc^lstone  used  for  building  will 
aTi«orl>  from  five  to  six  per  cent,  of  its  own  weight 
of  water.  A  brick  will  absorb  half  a  pint  of 
wsfcet :  it  ii  so  porous,  that  without  much  effort  on 
the  part  of  the  blower  it  can  bo  blown  through,* 
It  is,  them,  a  falhicy  to  suppose  or  beheve  that  the 
coarse-grained  materials  of  which  filter  beds  are 
in  the  best  j  composed,  will  strain  out  mtnnte  orgnnitmSp 
were  taken,  ^  thousands  of  which  are  contained  in  a  single  * 


I  asserted  that  they  are  characterised 

,   hf   tile    formation    of     a    deposit 

vegetable    and    animal    organisms. 

Azanunation  of    ihe  deposit  shows 

^     liBials,  filari^  and  larva.^  of  the  most 

I  fiifk,  abound  in  the  cisterns  of  their  ctis- 

m    tJieir    maius,     and    in    the    intervals 

ri>r-bedfl    and    the   coHSumer,  and 

.     idle    to    look    to    engineering 

'  mmr  r«cnoyal  by  present  arrftngementa. 

ralore  sarpriae  no  one  to  hear  that 

of  the   ~ 


li»*  ttiT 


houio   cisterns, 
of    Biehmond, 


I  months  of  last  year,  small  fish,  eels^ 
E  noxious  living  animals.  Experience 
id  a  doabt,  that  Thames  water  (Mm 

Itok  clearer  and  brighter  by  bdng 


of  water. 

Another  soitrce  of  danger  often  overlnoki^d  is  th»:* 

percolation  of  the  ground  and  surface  watera  into 

tbe  bed  of  a  river.  At  low  water  numbera  of  small 

voirs  and  passed  through  beds  irf   streams  will  be  seen  ooeing  from  the  sides  of  th0 

w^  and  other  materials,  but  only  the  |  Thames  bank,  and  flowing  along  over  tVie  mnr 

.,jtters  itre  arMSted;  while  during^  summer  ,  into   the   stream.       In  this  way    a    couMdecabli 

t  weather  tbo  filter  beds  become  chob+d  and  \  quantity  of    polluted   water   finds    a    reiidy  exit 

their  anrlaoM  by  the  accamulated  re-  i  through    the     porous      surface     soil.       Indexed, 

lead  animal  aad  vegetable  matters,  which   the     more     superficial     stratum     of      earth    is 

it  passes  through  takes  with  it  in   not  ao    solid  as  it  may  look,  consequtintly  air, 


snd  thus  beoomes  more  fully  charged 
,nic  conbi^minations  dangerous  to  health. 
"  that  to  take  etpecimens  of  water  from 
Icutems  for  the  purpose  of  reporting  on 
fthrity,  is  nnfair  towards  the  corapaniea, 
reply  is  that  wh^i,  not  withstand- 
,t>„n    to    .poriodi«l    cleaning.    Hvtog  |  ™^'- i;;.''{;X'tSr«™.;:.,  ^ 


_  and     **  ground- water,""    make    their 

through  it  to  the  natural  source  of  drainage^ 
tidal  course  of  the  nearest  river.     The  no:dous' 


•  To  tU&w  this  it  *»  neccswrry  if»  make  tUe  four  iJdei  of  ttifl  brict 
ii|r-%ht  h^  ciTkaLlng  thQEB  '■■  i,  leartne:  th«  two  endf  no 

rovertd.  »tnl  to  tlif>  twi*    i  (turtnie  piooss  of   fmlll 

.kched)  most  be  euutnuu^ 

-  ^  -  -^^«r,™",.E v«,™.j„,,-«j-',-   imwiM-).     Sgii^pbiibblths  I3an  quits 

are  found,  it  proves  that  tbey  must  l  easllf  tioblofrii  t)tmii£b  *  briok  And  taUuf;  meuarlng^  six  fvtt  nr 
brouffht  in  thrOUBh  the  company's  '  ^'*"*  atMiwlng  the  rery  poTei«  nmture  of  iHs  amlorljiU  Tbli  •«- 
orougox  111  tnruugu  wi.  ^.uMipa**j  d  porSuiBut  ww  Javi^p.!  by  Prof.  Mai  von  T'ettfinkofer,  of  Konteh 
m  no  other  way,  ana  therefore  snouia    (j^j  ^^  exoellent  trAiutiftHon  of  bit  Toluino  m  "  Cholera;  li»w  to 


as  an  evidence  of   contamination.       A 
cdttcm,    odcluding  as  it  does  light  and 
cortainly  not  be   Hkely  to   assist   in 


pn<^nt  nod  rnist  It,"  h^  Hr.  Hloie,  ijutjli&bid  by  BatJlkn]>  TiaO^I* 
■ud  Cox,  Lchndon).  Nolblne  can  bu  ht^ier  c&lculatAd  to  tbiiw  Qa> 
accurlty  of  brlok-bQllt  tlfalDJi,  aaJ  bow  SiliMilod»  to  ftipiHMe  tUii 
pnfeolAtion  of  tf'WUKe  itos  mot  oomtajiUy  Mkt  places 
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state  of  the  **  grotuid- water''  depends  ttpon  the 
samtary  surroundings  of  the  population,  the  rain-* 
fall,  the  artificial  draonage,  and  the  higher  or  lower 
level  of  the  district.  The  pressure  of  the  atmosphere, 
the  substratum,  and  its  direction,  also  exerdse 
no  inconsiderable  influence  over  the  rate  of  yeroo- 
lation  of  the  '*  ground- water."  Such  modes  and 
sources  of  pollution  are  liable  to  be  quite  over^ 
looked,  and  may  therefore  go  on  to  a  far  greater 
extent  than  is  generally  suspected.  As  evidence 
of  the  peculiar  insalubrity  of  "ground-water" 
percolation,  a  single  fact  wiil  suffice.  Mr.  Bowie, 
who  was  examined  by  the  committee  which  sat  on 
the  inquiry  as  to  the  **  water  supply  to  the  metro- 
polis," stated  that  his  grounds  were  close  to  the 
Biver  Lea,  and  that  the  water  of  the  river  Supplied 
to  his  house  during  the  prevalence  of  the  potato 
disease  gave  out  the  peculiar  odour  of  the  fungus, 
and  in  a  very  marked  manner,  and  that  this  was 
noticed  by  very  many  of  his  neighbours  as  well  as 
himself.  Unfortunately  for  the  metropolis  and  for 
those  who  have  no  better  water  to  drink,  the  pre- 
sence of  sewage  poison  does  not  necessarily  give 
out  an  odour,  nor  does  it  impart  a  taste  or  colour 
sufficiently  palx>able  to  ordinary  observers,  conse- 
quently those  who  partake  of  it  remain  in  igno- 
rance of  the  danger  to  health.  Nevertheless,  it 
is  notoriously  true,  as  the  Begistrar-General  has 
often  pointea  out,  that  "  the  water  supply  is  one 
of  the  most  potent  of  the  influences  in  determining 
the  health  and  death  rate  "  of  this  and  every  other 
town  of  the  kingdom. 

Some  idea  of  the  magnitude  of  the  evils  of  water 
pollution  may  be  gathered  from  the  reports  of  the 
Medical  Department  of  the  Local  uovemment 
Board  just  published,  in  which  it  is  stated  that 
141  towns  have  been  visited,  and  inspections  made 
into  the  cause  of  outbreaks  of  fever,  &c.,  and  in 
104  instances  the  water  supply  was  found  more  or 
less  polluted ;  in  some  cases  ''  seriously  polluted ; 
and,  as  at  Warwick,  where  typhoid  fever  prevailed, 
**  scan«lalously  filthy." 

In  illustration  of  the  fact  stated,  that  typhoid 
fever,  diarrhoea,  diphtheria,  &c.,  have  their  origin 
most  frequently  in  poisoned  and  impure  water,  I 
will  give  a  few  brief  particulars  of  some  of  the 
more  recently  traced  outbreaks  of  "filth-fever," 
which  plainly  show,  as  the  editor  of  the  Times  not 
inaptly  observed,  *  *  that  a  cistern  of  impure  water  is 
often  as  perilous  a  thing  in  a  house  as  a  barrel  of 
gunpowder,"  because  at  any  moment  "  a  spark  of 
specific  poison  may  create  an  explosion  of  malig- 
nant fever." 

At  Oxford,  it  will  probably  be  remembered  that 
several  deaths  from  fever  were  reported  among  the 
undergraduates  and  about  the  town  during  the 
latter  part  of  last  year  and  the  beginning  of  this. 
Li  the  month  of  November,  the  Lancet  sent  down 
a  special  commissioner,  and  he  reported  that  the 
worst  feature  in  the  sanitary  arrangements  of  the 
town  was  the  reservoir  of  the  water  companv. 
This  reservoir,  it  appears,  is  formed  out  of  an  old 
gravel  pit  dug  out  by  the  Great  Western  Bailway. 
Several  springs  having  been  struck,  the  pit  filled 
with  water,  and  it  was  then  taken  by  the  water 
company  and  used  as  the  chief  source  of  i^e  water 
supply.  It  turned  out,  however,  that  the  springs 
set  in  from  the  adjacent  river,  through  the  loose, 
porou^^il,  and  drift  gravel.  When,  therefore,  the 
reeervoil\was  first  used,  the  water  was  tolerably  I 


good,  for  Dr.  Child,  who  examined  it  in  1866, 
reported  of  it,  "  so  far  as  organio  impuritv  is  oon- 
c^ned,  it  is  greatly  better  than  that  distnbtited  in 
London  by  most  of  the  metropolitan  water  com- 
panies." In  1873,  however,  Mr.  Donkin  made  an 
analysifi  of  the  Oxford  water,  and  stated  that,  ''in 
its  present  state,  it  is  at  least  twice  as  bad  aa  the 
average  London  waters."  To  wiiat,  then,  conld 
this  great  increase  of  organic  impurity  in  the  water 
taken  from  this  reservoir  be  attributed?  Tbt 
answer  is  tolerably  clear — ^to  the  rapid  growth  and 
extension  of  the  suburb  of  New  Hincksey,  and  tb 
increase  of  human  habitations  surrounding  the 
reservoir.  The  suburb  of  Hincksey  is  situated  on 
an  intervening  bed  of  drift  gravel,  and  is  utterlr 
undrained,  and  the  cesspools  and  middens  with 
which  the  place  abounds  are  placed  in  a  diiectioQ 
in  which  the  springs  set.  In  this  way  oreanic  im- 
purities and  excretory  matters  find  weir  way 
through  the  loose  and  porous  soil,  and  the  town 
of  Oxford  is  supplied  with  what  the  Lancet  com- 
missioner not  inaptly  described  '*  as  the  diluted 
sewage  of  Hincksey."  This  fool  water  supply  has 
been  more  lately  denounced  by  Dr.  Child  and  the 
late  Professor  Phillips  in  strong  terms  of  reproba- 
tion. In  1870,  Dr.  Buchanan  also  visited  Oxford, 
and  reported  on  its  sanitarv  condition ;  and  then 
strongly  urged  upon  the  authorities  to  adopt  some 
scheme  that  would  prevent  the  water  suppUed  to 
the  town  becoming  contaminated  at  its  scarce. 
The  officer  of  health,  Mr.  A.  Winkfield,  in  hs 
report  for  1873,  speaks  of  the  water  supply  in  the 
following  terms : — 

"  I  cannot  but  feel  that  it  beoomea  a  matter  of  even  j^re*^ 
importance  every  day,  that  all  chance  of  tbe  reBenroir  getting 
fooled  by  the  sewage  of  Hinokaey  ahonld  be  remored  u 
apeedilv  aa  poaaible,  and  the  qoeation  ariaea  wheUMr  it  would 
not  be  highly  advantageona  to  haye  the  watttr  from  this  Uke 
carefully^  filtered  prefioaaly  to  ita  diatribution  thxooghost 
the  district" 

In  January,  however,  of  the  present  year,  no  effort 
was  made  to  even  filter  this  diluted  sewage— this 
unutterably  poisonous  and  repulsive  Hinokwy  mix- 
ture. Keitner  do  we  hear  of  immediate  steps  being 
taken  to  stop  the  spread  of  "  filth-fever  '^  in  the 
collegiate  town  of  Oxford. 

The  sanitary  history  of  Lewes  affords  anotha 
striking  example  of  the  diffusion  of  filth-fever 
through  contaminated  water.  It  appears  by  the 
report  of  Dr.  Thome,  of  the  Medical  Department 
of  the  Local  Government  Board,  that  typhoid 
fever  broke  out  at  Lewes  in  December,  1872,  and 
continued  into  the  early  part  of  the  foUowii^ 
year.  Sixty-four  persons  were  then  attached, 
seven  of  whom  died;  and  isolated  cases  were 
afterwards  heard  of  from,  time  to  time,  but  no 
precise  record  of  them  was  kept.  One  soch  is 
known  to  have  occurred  towards  t^e  end  of  May, 
1874,  and  it  was  followed  by  another  in  HiQ  same 
house  early  in  June.  Towaros  the  end  of  July  and 
in  the  be^;inning  of  August  th^  disease  assumed 
an  epidemic  form ;  and  between  the  1st  of  August 
and  the  14th  of .  November,  447  persons  were 
attacked,  and  37  died.  By  the  kst-mentioned 
date  Dr.  Thome  had  discovered  the  nrobable 
origin  and  the  principal  Qhannek  by  whieh  the 
fever  was  difiused,  and  had  made  reoommfiodatiooi 
which  at  once  arrested  its  progress.  A  few  oaaeCj 
however,  stOl  occurred,  which  raised  tiie  total 
number  to  486  in  the  five  months  between  the  25th 
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and  th&  26tli  di  December.  Tho  whole 
of  the  pl&ae  is  only  ! 0,7^3,  nnd  thus,  in 
of  tho  fiTo  months  mentionf.<d,  uo  less 
permn  in  every  twenty-four  of  the  in- 
waa  atricken  dowii.  The  mortality, 
was  one  in  thirt*?en,  ftppeared  ao  far  to 
ti*  n  copious  dilution  of  the  poison  ;  hut 
rt  !5i;^iiicantly  says  that  "  fts*  yc*t''  only 
had  tt»rminati>il  fiitally,  oh- 
ocmteinplAting  the  possibility  of  an  in- 
mortality  after  lingering  Olness,  On  the 
haad,  the  diffusion  Wfwj  almost  imiversalj 
to  aU  parta  of  the  town  and  aff€€tizig 
,  thoe*!  who  were  well -to-do  in  a  some- 
iter  ptopoilion  thjin  the  poor.  It  whs, 
Ty  ibo^vn  that  the  water  supplied 
IwaI  wiit^r  oompanics  was  the  chief,  if  not 
e.  iliJtnntl  of  diffusion,  and  henee  that  it 
ha^tv  be€ai  infected  with  iiewage  cantainiofj^ 
id  laierffta.  "ftlifin  the  fever  was  once  pre- 
ift  mvBml  localities  the  sottrce  of  subsA-quent 
^km  was  very  evident »  for  it  was  found  th^t 
of  the  wmt«>f -pipes  ware  corro«led  and  leuky, 
toyusri  were  left  open  over  draius  leading:  to 
^  rera,  and  the  supply  of  wattn'  wm  intermit- 
When  the  mains  wert-  empty  of  water,  the 
ffpaco  was  filled  by  anything-  whii.h  could 
in,  mid  there  waa  abundant  faciUty  for  the 
of  sewtige  air  and  absolute  sewage*  The 
»  of  the  commencement  of  the  epidemic 
hg  more  ditticult  to  determine,  hut  this 
VIA  Jit  last  cleared  up  in  a  i^atisfac- 
mutner.  The  water  supplied  by  the 
piny  waa  obtained  from  three  Homxies, 
ol  which  were  beyond  suspicion.  The 
,tvt*  was  the  hoad  water  of  ar  stroani,  called 
:*.1t3hute/^  which  emptier  itself,  alttir  a 
into  the  tidal  river  Ouae,  into  whicli 
of  Lowes  feU.  In  Jidy  the  water  of 
wa»  very  low,  and  then  the  ascending. 
'  roll  back  a  Gotislderable  stream  of  sewage 
river  l)ed,  and  also  up  the  Cockshute* 
to  protect  their  source  of  supply  the  water 
had  pbiced  a  \*alve  across  the  Coekshute, 
Lt  the  tide  ascending  higher  than  a  certain 
tad,  as  long  as  everything  was  in  good 
Older,  the  protection  thus  given  was  said 
*  fte.  It  had  pleased  certain  persona, 
ably  children  playing  in  an  ad- 
it meadcnr — to  place  some  boulders  of  chalk 
;*M»b  «  potiMoii  that  they  prevented  the  tidal 
from  dosing*  and  these  boulders  were  dis- 
*  by  the  m^cal  officer  of  health  at  the  end 
.  when  they  preoentad  appearances  which 
leasonable  doubt  that  they  had  been  there 
conaiiierflbl  c  ti m  e .  While  they  were  ao  placed 
tide  would  ascend  freely,  and  if  at  any  time  a 
of  tnfficient  height  were  flowing  when  water 
Wag  pmnped  from  the  river,  the  pumps  could 
M  to  take  up  tidiil  water,  or  at  least  to 
^  the  fptuming  wave  of  sewage  wMch  the 
* '  drive  before  it.  These  conditions  were 
on  the  13th  of  July,  and  there  can  be  no 
at  on  that  day  poisoned  watcj  was  pumped 
rtmervoin  and  sent  out  tlirough  all  the 
^iim  <9Dmxiany.  Dr.  Thomo  reproduced  the 
•gjerimentally  during  a  high  tide  on 
'  November,  and  obtained  a  turbid  flow 
towards  the  head  of  the  stream,  and 
of  the  waterworks,  before  the  tide 


had  reached  its  highest  level.    Such  an  occuireno 
on  the  13th  of  July  would  fully  aceount  for  the 
epidemic   outbreak,    and    the  conditions  already  I 
mentioned  would  account  as  fully  for  its  subse- 
quent extension.     In  an  old  town  Uke  Lewes  much 
time  and  much  vigilance  wiU  be  required  in  order 
to  remove  all  suoh  sources  of  danger :   and,  even 
with  all  practical  care,  the  seeds  of  typhoid  fever 
are  fiir  more  readily  sown  than  destroyed.     The' 
story   of  the   tidal  valve  should  teach    the  im- 
portant lesson   that  no  one   must    ever   rely  for 
the  preservation  of  health  upon  constniction  alone. 
The  DOS t  possible  construction  is  liable  to  be  de- 
ranged by  accident  or  mischief,    aivd   systematic 
inspection  is  always  necessary  for  sfif ety. 

The  outbreak  at  Over  D-iirwen  is  another  case  in 
poiut,  and  as  it  clearly  conveys  an  accurate  know- 
ledge of  the  conditions  under  whioh  the  enterici 
or  "filth  -  fever,  may  be  prod  need »  I  venture  to  ^ 
state  the  circumstances  wnicb  led  to  the  return  of  i 
the  fatal  typhoid  in  October,  ltJ74.  The  unwhole- 
someness  of  Over  Darwen  hjisi  long  been  notorious, 
and  has  more  than  once  been  the  subject  of  official 
inquiry ;  and  twice  within  the  last  twenty  years 
(IJ5KJI  and  1874)  has  III th- fever  become  suddenly 
and  vt^ry  fataUy  prevalent  in  the  town.  The  historj- 
of  the  recent  outbreak  and  of  its  source  is  as  fol- 
lows :  —Over  Darwen  is  a  town  lying  in  a  valley, 
on  a  gravelly  subsoil,  among  the  Lancashire  up- 
lands, and  it  consisted  at  the  last  cenaus  of  4,22.1 
houses,  in  which  lived  2l,27H  persons.  It  draws 
its  water  supply  from  a  rividet  two  miles  away 
from  the  town,  and  under  conditions  where  no 
reason  exists,  except  that  of  careless  inditference, 
why  the  water  should  not  he  fairly  good  and  pure. 
In  reality,  various  impuritii^s  iind  (or  until  very 
lately  found)  their  way  into  the  watt^r  froni  farm- 
yards, cesspools,  and  other  sources,  in  the  township 
of  Toekholes  and  elsewhere.  The  st^werage  of  the 
town  is  imperfect  and  insufficient  (many  streets 
are  wholly  undrained),  and  the  arrangements  for 
excrement  and  refuse  disposal  would  appear  to  be 
almost  unique  in  filthiness  even  among  the  many 
fllthy  arrangenienta  of  some  northern  towns.  The 
excrement,  as  a  rule,  aecnmnlates  in  cesspools^  of 
which  the  possibility  of  their  being  cleansed  may  be 
estinwted  from  the  report  made  by  Dr.  Stevens  of 
the  local  official  arrtmgements  for  scavengers.  Ho 
says  :^ 

"  My  miotmcr  slAted  that  it  was  tbs  practice  to  Qtnpty 
threo  ceii«tXH}U  each  night— that  ia,  when  they  knew  of  oaf 
noighbouriag  farmer  who  would  tnke  the  content*— and  tbey 
carted  tbo  e%crt?ment  in  a  fterni-fluid  at^t^,  and  m  poatad  it 
out  on  to  the  Eelda,  Some  faruieni  paid  for  th«  mftcur^,  osd 
they  were  served  flr«t ;  isome  would  only  consent  to  take  it 
without  paying  for  it,  and  it  often  happenwi  that  no  reci- 
pimii  eoald  be  fi^jond.  Than  no  ceHBpool-e:mpt3in^  t«tk 
place." 

"  Oil  the  11th  Ssplnnhsri  a  young  bdy,  aafferiag  froui 
fev«r,  was  broaght  to  Barwisn.  to  a  hoosd  on  the  hjlUslds 
overlooldng  the  town.  She  died  thw©  on  the  r2th  October. 
It  iipp«aT«  to  biiVQ  b««n  from  tbU  oao  cue  that  the  gri?«t  out- 
hrmk  took  itit  rise,  Thu  boose  is  aiittatMl  doao  to  the  iougb  by 
which  tb»  water  for  the  town  supply  ia  conveyed  into  the 
■ervice  lodge.  The  excreta  from  thin  patient  badbeAa  carrisd 
nway  by  a  water-cloftct,  tbe  drain  from  wbicb  di«obi&rged  nn 
to  A  tttaadow  in  front  of  the  house,  &ad  pas^iod  in  ita  course 
tmmedtmtely  ov^er,  and  witbin  two  feet  of  the  longb  carrjmg 
tbo  town  watt^f.  Tbe  fkitber  of  tbe  deceased  03ipres««d  bim* 
self  oa  tolerftbly  aMur«d  that  nn  c*^>Qt»mi nation  of  the  water 
could  hAve  Arisen  by  mean  a  of  the  drAin  in  question,  mors 
pmrticiilirly  us  ibe  water  company  bai  tnmo  ye^n  since 
exioilQed  the  draio  cb&nael  h«re,  and  dent:  wbit  they  gou- 
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iMoenaiy  tai  order  to  looire  flit  wsltr  igiiatt  Md- 
dantal  pollution  from  this  ■ouroe. 

**  On  wmipatkm  of  this  drain,  it  was  found  to  oonsiat  of 
a  atone  aongh,  leading  from  the  front  of  the  bouae  to  the  other 
aide  of  the  road,  whence  it  waa  oontinned  by  aome  earthen 
dndn-pipea  a  few  feet  down  a  bank,  and  then  onwarda  nnder 
a  footway  by  meana  of  an  iron  pipe,  ttieendof  which  fnrtheat 
from  the  honee  waa  left  open,  ao  that  the  sewage  might  flow 
out  oTor  the  eloping  meadow,  atretohing  thenoe  to  the  honeea 
below.  The  part  of  thia  drain  from  the  oommenoement  of 
the  iron  terminal  pipe  ia  in  relation  with  the  public  water- 
supply  sough.  On  removing  the  euth  aboTe  and  around 
this  portion  of  the  drain,  it  appeared  to  have  been  fairly  well 
laid,  and  between  the  iron  pipe  and  the  water  aough  aome 
exoMlent  puddling  had  been  nasd,  wobab^  the  work  of  the 
water  company  on  the  oceasion  of  their  inspection  above  re- 
ferred to.  This  puddling,  however,  was  oonflned  to  the  space 
between  the  iron  drain-pipe  and  the  water  sough.  Further 
examination  of  the  iron  pipe  showed  it  to  be  almost  abeolutely 
dioked  up,  bo  fluid  running  through  it  except  as  the  result 
of  eensideraUe  pressure ;  Mid  <m  similar  examination  of  the 
earthen  drain-pipes,  they,  too,  were  found  to  give  little  or  no 
passage  to  sewage.  This  had  evidently  been  the  case  for 
some  time,  and  the  sewage  had  found  a  way  for  itself  outside 
and  underneath  the  drain.  Here  the  sewage  had  met  the 
water  aough,  agatast  whidi  it  had  formed  a  kind  of  email 
oaaspeol,  which  was  found  to  contain  a  quanti^  of  blaok 
sewage  matter.  This  matter,  containing,  be  it  remembered, 
the  specifically  diseased  excrement  of  enteric  fever,  had, 
during  the  latter  half  of  September,  gained  access  to  the 
interior  of  the  water  sough  through  faults  in  its  imperfectly 
secured  joints,  and  was,  with  the  water,  deli  viered  to  the  houaee 
of  the  town."* 

Dr.  Strange,  Medical  Officer  of  Health  of  the 
city  of  Worcester,  carefully  traced  the  outbreaks 
of  typhoid  fever  in  his  district,  to  impurities,  the 
chief  among  which  appear  to  be  the  water.  *'  In 
ninety-nine  cases  out  of  every  hundred/*  he  writes, 
''fever  is  bred  of  a  poison  generated  in  decom- 
posing putrid  animal  matter,  dissolved  or  sus- 
pended in  water,  and  taken  into  the  stomach  in 
drinking.  There,  possibly,  it  multiplies  and 
generates  a  true  contagium,  which,  again  added 
to  drinking  water,  becomes,  if  thisbe  ah«ady  foul, 
a  still  more  virulent  pioison,  in  a  more  active  state 
than  that  which  first  induced  the  fever." 

A  few  weeks  since  I  received  the  report  of  the 
Officer  of  Health  of  the  Selby  tJnion.  The  town 
of  Selby  is  situated  in  the  centre  of  a  wide  alluvial 
plain,  termed  the  Yale  of  York,  and  receives  a 
constant  and  ample  supply  of  pure  water,  obtained 
from  artesian  wells,  smik  336  feet  into  the  new 
red  sandstone.  The  yield  of  water,  which  am)oars 
to  be  inexhaustible,  is  excellent,  and  the  health  of 
the  town  population  is  reported  as  very  good,  but 
juat  outside  the  town  there  are  groups  of  small 
houses  and  cottages,  which  although  sparingly 
populated,  are  constantly  infected  by  filth-fever. 
The  water  supply  of  the  district  is  very  inferior ; 
it  is  drained  mnn  shallow-wells  and  a  polluted 
river,  and  by  a  filtiiy  arrangement  of  privies  and 
pigsties,  the  earth,  the  air,  and  the  water  are 
poisoned.  The  result  is,  that  fever  and  infectious 
diseases  are  veiy  prevalent,  and  the  mortality  is 
proportionately  heavy. 

Br.  Parsons  attributes  the  unhealthiness  of  this 
part  of  the  Union  ohi^y  to  the  water,  which  he  says 

•**  It  ii  noteworthy  that  the  pie>-ion8  sudden  outbreak  of  enteric 
fever  in  18<1  appears  to  have  been  brought  about  by  lome  similar 
polhitlon  of  the  public  water  supply.  The  disease  was  In  that  year 
tMoad  flrom  Withnell,  a  hamlet  about  four  miles  from  Dsxwen^  Ut 
Ryals  Fkrm  and  the  new  village  of  Tookboles,  and  it  was  almost 
imtoedlatoly  after  its  appearance  in  Tookholes  that  the  outbreak 
occorred  in  all  parts  of  the  town  of  Darwen.  It  has  been  before 
stated  that  the  drainage  of  tJii«  very  place,  Tockboles,  used  habitually 
to  rtm  Into  the  town's  water." 


**is  of  Tory  inferior  qaaHity,  ooBtnin^  nocmiEy 
lar^  quantities  ol  animal  and  orgamo  matoi, 
which  in  some  instances  are  derived  ironi  tbe 
alluvii^  or  peaty  soil,  but  move  often  fran  thi 
peroolatton  of  filth  of  drains,  privies,  fazaqwdi, 
&o. ;  raoh  water  has  a  ydlowish  ooloiir  and  « 
mawkish  taste;  it  is  always  Teryhaid,  for  tbeacidi 
produced  by  the  oxidation  or  organic  mattsn  wifl 
msBolve  out  of  the  earth  more  lime  (urate  of  soda), 
than  pure  water  can  take  ap.  Among  the  mmlM 
of  water  from  the  Selby  rural  district  amlytM  by 
me  during  the  past  year,  the  degree  of  baidBBB 
has  varied  from  14*5^  to  52^,  the  solid  matter  ii 
solution  being  respectively  32  and  160  gnnipv 
gallon.  The  first  specimen  was  taken  from  t 
burface  well  in  a  sandy  field  at  Bum.  The  aeoood 
from  a  well  at  Bristow,  with  a  manure  heap  tbee 
feet  from  its  mouth.  Two  deaths,  one  from 
diarrhcBa,  and  the  other  from  diphtheria,  oocumi 
during  the  year  amone  the  poor  people  who  vad 
the  water  of  this  well. ' 

When  snoh  wells  are  dosed  the  inhaihitanta  ait 
driven  to  use  the  water  from  the  river  which  flovi 
through  the  district,  and  this  is  ^nwally  moreor 
less  muddy  and  contaminated  with  the  sewage  of 
the  various  towns  situated  on  its  banks,  and  in 
summer  time  abounds  in  living  orgamams. 

Dr.  Parsons  laments  the  defective  state  of  tk 
law  with  regard  to  the  water  supply,  for  it 
puts  very  many  difficulties  in  the  way  of  imd 
sanitary  authorities.  At  the  present  time,  is 
observes,  **  an  owner  may  be  compelled  to  jmrnk 
a  proper  supply  of  water  to  any  bouse^iatii 
v^hout  one,  if  such  supply  can  be  hod,  '  at  a  lali 
not  exceeding  2d.  per  week;'  but  the  view  ex- 
pressed by  the  Local  Oovermnont  Board,  in  * 
correspondenee  which  I  had  with  them  iqion  tk 
subject,  is,  that  the  enactm^it  referred  to  does  td 
apply  to  oases  where  the  water  supply  to  a  par* 
ticular  house  can  be  obtained  by  digging  a  vcU." 
Again  by  the  'Sanitary  Law  Amendment  Act  d 
1874,  power  is  given  to  doae  polluted  wdb,  bet 
there  is  still  no  power  to  compel  a  landlord  t» 
cleanse,  puddle  and  repair  them,  or  to  keq>  t^ 
pump  in  working  order ;  so  that,  if  be  diooses  to 
neglect  his  property,  he  may  compel  the  oocnpaDte 
of  his  cottages  to  go  without  water,  or  drink  t^ 
from  polluted  eources,  rather  than  that  he  should 
be  put  to  the  expense  of  keeping  the  well  in* 
sound  and  wholesome  condition. 

Typhoid,  enteric,  or  fiHh-fever,  however,  is  w* 
the  only  fatal  epecific  disease  engendered  by  paf- 
taking  of  poison-pblhited  water.  An  epataaB 
of  contagions  sore  throat,  poning  into  aoaiktr 
fever,  diphtheria,  and  typhoid  fever  iwwtfied  iat 
year  at  the  Cripples'  Home,  and  this  was  xafl^ 
dearly  traeed  by  Dr.  Boulh  to  the  oouiauanatod 
watersnpply.  In  this  Home  all  the  wotor  dnok- 
ers  were  attacked,  and  many  deaths  took  'flaoe, 
while,  remarkably  enough,  the  beir-druik*> 
escaped  the  fatal  maladies.  Diphtheria  it  « 
specific  contagions  disease,  mostly  prodaoed  bf 
insanitary  oonditions;  and,  when  several  oaif 
occur  in  dose  proximity  to  «aoh  other,  may  dwi^a 
be  traced  to  sewer  gases  or  oontoaBinatsd  wstff< 
Diphtheria,  in  fact,  Inaars  the  saaae  relaiioa  toilMsr 
causes  as  does  typhoid  f effier«  Aywever,  in  tke 
Oripples'  Home  every  oars  oppsara  to  have  be» 
taken  to  ^secure  a  pure  drinkmg' water,  for  *'aH 
water  drunk  by  tne  inmates  ww  reoesvsd  into  • 
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L-flhApfid  reo^v^le,  kept   conatantly 

I A  ball   uLd  tup  m  connectioTi   with   the 

asd  the  wat4?r  was  made  to  filter 

^   _    Bercm  or  eight  layers  (each  layer  about  an 

|b tHack 'of sflviBT-Sttud tiTid aiiitiial charcoaL  Both 

fm  hti^r  a^mts  were  made  red-hot  before  beings 

Hd,  or  sit  least  put  into  crucibles  to  be  pnriiied  of 

if  retaineii  impart tica,    vef^tablo    and    animal 

■bm.    The  sand  waa  also  boilwl  in  two  or  thrc^e 

hiiliM  of  boiling  water  before  being  Galt^ined. 

U  wtiter  was  made  to  fall  from  a  height  into  a 

iKToir.  and  was  then  exceedingly  well  filteTOd 

P  ■fffst4!^d,  and  to  the  taate  appeared  to  be  im- 

fottrtiiEible.**     NeTertheleaa,  with  all  this  care 

Ti,  it  waa  idtimately  discovered  that 

tter-pipe  admitted    of  a  very   shght 

imiimtionj  and  then?  wa»  not  a  shadow 

thiit  the  fil til- fever  and  diphtheria, 

Slid  for  monthfl  afflicted  the  inmat*>a  of  the 

wett.  due  to  the  water,  for  the  moment 

N'ctiTe  pipe  was  diBoovered*  and  the  source 

f  \imnation  rem^tved,  the  epidemie  visitation 

»  1  ii-ared*     Dr*  Ronth  says,   "  I  confesi  I  waa 

cull  turprised,    after  all  the  t;iire  I  had   taken 

ly  the  house  with  good  water,  to  learn  the 

had  heen  the  result*"' 

7  piciiliar,  dtmgreeable  flavour  of  the  water 

oiwesrvrd  befort^  the  months  of  Atigiist  and 

ibiff,  a  period  of  the  year  when  deeom- 

tikes  place  more  rapidly ;  but,  nl though 

more  eviditnt  juit   at  that   timr',    it   bad 

ily  existed  for  months  before.     It  fihould  be 

however,  that  in  this  instance  the  most 

G^e   had  been  taken  to  refiltcr  the 

*i  ximtor  I  and  I  giv^e  tlus  case  since  it  re- 

bisrs  o«t  the  opinion,  before  expressed, 

proems  of  filtration  at  pres(?nt  in  general 

oontaminated  water  be  rendered  much  It^ws 

or  dangerously  jioisonous  to  those  who 

ike  of  it»  should  it  unfortunately  contnin 

l>oi5oii  germs. 

«  wat<^r-drinking  diseaie"  is  well  known  in 

|iartH  of  Indii*.,  and,  from  a  report  made  by 

Ifoiir  to  the  Indian  Government*  we  gather 

prevmiled  in  the  Tinnevelly  and  Madura 

to   an   alarming  extent  during   the  hot 

of  last  ye*ir.    rnfortunately  enough,  the 

int  sympttmi  was  thirst,  and^  from  the  eoii- 

dwtre  for  water*  the  nativi*  pKtplc  give  the 

thu  name  of  Tfinntr-ftHtH-NovH.  Mr.  Boyle, 

Uiiatant-CoUector,  reports  sixty-seven 

di»easi? ;  while  the  Collector  of  Madura 

ition  of  one  hmidred  and  twenty  in  the 

rhood    of    Ppntmab   on    the  Tinnevelly 

and  the   Zillah   surgi^on  of  Tinnevelly 

led  II  statement  of  tifty-two  cases  in  the 

Ittiftpuratu  and  thirteen  deaths.     The 

disease  waa  chiefly  due  to  the  scanty 

erffupply, 

hot  months  of  April,  May,  and  Jime,  a 

4**  111  other  villages,  who  were  seen  by 

wHospitflLl- Assistant  Brown,  and  reported 

hbi,  tiied    from  ardinnry  ntdurai  camei,  to 

rr  and  diarrkwn.       The    drought    being 

ite,  till-  taiik&,  wells,  and  channels  became 

rdiied  up»  and  the  people,  instead  of 

water  to  drink,  liad  to  partake  of  mud 

which*    abounding  in  aaline  matter, 

induuing  tMi'st,  and,  the  thirst  being 

by  the  undae  conaumption    of  new 


grain,  a  diArrhc^a  was  the  result*  and  very  often 
proved  fatal, 

Mr,  Brown  stattd  to  Mr.  Lincoln  that  first  the 
pfttientt  complained  of  a  bitter  taste  in  the  mouth, 
then  low  fever  came  on,  and  neceaasrily  tliirut 
followed.  The  people  wanted  water  to  drink,  but 
no  water  was  to  be  had,  Mr,  Lincoln  remarks : 
**  This  subject  of  water  wag  of  vital  importance, 
and  I  >Kirg  to  submit  that  it  is  one  which  the  Local 
Fund  Board  should  take  up,  and  provide  water  lor 
the  poor  population  of  the  di*trict,  situated  mUeg  ' 
away,"  and  adds,  **  The  condition  of  these  village*  ' 
can  eaeity  be  imagined  when  it  is  stated  that  th^r^ 
was  oo  water  for  purposes  of  ablution," 

On  the  Continent,  it  is  almost  umversally 
admitted  that  the  most  prolific  source  of  typhoid 
fever  is  impure  potable  water*  Instances  have 
greatly  multiplied  of  late  of  the  evils  and  dangers 
of  an  escape  of  sewer-gas  into  water- cisterns,  and 
scarcely  a  meiliotl  man  will  deny  that  it  is  the 
great  cause  of  the  occurrence  of  epidetuicaof  enteric 
*'  dirt  fever"  iu  our  town  population. 

Typhoid  fever  is  of  comparativdy  modem 
growth  amongst  nst  i  and  whilst  some  attention 
has  been  bestowed  upon  drainage  and  improved 
modes  of  living,  which  doubtlesfl  have  stamped 
out  a  terrible  diijease*  known  to  our  forefathers  as 
plague,  from  sheer  careleasness  and  indifference  we 
have  introduced  the  more  modem  and,  I  was  about 
to  add,  more  fashionable  plague >  properly  desig- 
nated **  filth-disease*"  Upwards  of  a  hundred 
thousand  victims  are  annually  offered  up  in  Eng- 
land to  this  modem  Mtdoch,  and  zymotic  dis- 
eases arise  out  of  neglected  sanitary  precautions;  to 
a  polluted  or  scanty  water  supply  a  very  large 
proportion  of  such  d&eases  as  diiirrha>a,  dyaentery, 
diphtheria,  typhoid  fever,  &c**  are  due. 

The  extremely  objectionable  and  highly  dmn^ 
i^erons  nature  of  river  pollution  i^,  I  venture  to  i 
think,  scarcely  at  oU  tmderstood  by  the  gi*neral  * 
public,  or  Parliament  would  have  been  moved  to 
legislate  for  its  prevention  long  ago.  Indeed,  its 
important  bearing  upon  the  health  of  town  popu- 
lations by  those  in  charge  of  sanitation,  whose 
duty  it  is  to  guard  it  hy  every  Juea^is  in  their  power, 
seem  t->  be  but  very  imperfectly  recognised,  other- 
wise wo  should  not'  witness  the  lamentable  amount 
of  ignorance  displayed,  and  put  forth  with  a 
stamp  of  authority  which  is  fsurprising  if  not  re- 
markable* In  December  last  a  report  of  a  pro- 
fessor of  chemiatry  on  the  state  of  tlie  Lock  Katrine 
water,  contains  the  following  remarks:— **  The 
water  supply,  although  slightly  yellowish  and 
turbid,  wa«  as  usual  free  from  all  traces  of  pre- 
yiuus  sewage,  or  animal  contamination,"  and  it 
was  thereupon  pronounced  pt^rfectly  fit  for  use  &a 
a  potable  water.  This  opinion  was,  I  have  not 
the  least  doubt,  arrived  at  without  any  attempt 
to  show  by  the  aid  of  the  microscope  whether 
this  fine  specinieji  of  Glasgow  turbid  drink- 
ing water  contained  water-tleas  or  filariie,  and 
such  a  report  must  be  utterly  worthless,  if  intended 
to  protect  the  pubhe  health.  The  Officer  of 
Health  of  Birmingham  also  writes  of  the  water  sup- 
ply ^_^*s  It  is  pretty  clear  *^ — whatever  anoh:  an  ad- 
jective may  mean  in  connection  with  bad  water, 
*'but,  again,  I  huve  to  draw  attention  to  the  large 
amount  of  organic  nitrogen  which  it  contains,'* 
Why  attempt  to  disguise  the  fact  that  Birming- 
ham water  contains  an  amount  of  impurity  whicli 
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is  Hghl;^  dangerous*    Dr*  FranklftBd  does  not  he«i- 

tate  to  call  a  spado  a  spade ^  and  therefore  imh^- 
tattHgly  wrote  of  the  OlipJaea  water, '  *  It  is  muddy  ;'* 
and  of  the  Lambeth,  "  It  is  turbid^  and  C!>ontainB 
living  moving  organisms,  and  both  are  unfit  for 
dietetic  purposes,  and  could  not  be  n»ed  without 
serioiis  risk  to  health.''  That  the  water  supply  of 
Birmingham  is  dangerous  to  health  Dr.  Baltha- 
zar Foster  stated  at  the  Sanitary  Congress,  in 
January :—''  Bijining'ham  was  the  worst  town  of 
all,  except  LiTorpool  and  Sheffield,  as  regorda  the 
proportion  of  zymotic  deaths  t^  deaths  ^m  aU 
causes/'  I  sjieeially  refer  to  tins,  because  these 
diseases  are  what  we  call,  and  call  properly,  '*  pre- 
ventiblo  discaaeii ''^iisease^  which  depend  for 
their  prox*ag»tion  on  negkc!t  of  samtary  laws^ 
diseasiGs  which  admit  of  being  pn.rtially  (some  would 
say  very  largely)  stamped  oat/'  And  the  Medical 
(Moer  of  the  Privy  Council  in  Ids  report  on  tht' 
CWMKS  and  prevaloncci  of  diarrh*^a  in  BirmLng-ham 
sifi,  **  The  excess  of  mortality  has  been  coincident 
with  one  or  other  of  two  definite  local  oircmii- 
stances,  the  tainting  of  the  atmosyihore  with  the 
products  of  organic  decompomtiott,  and  the 
habitual  drinking  of  impure  water/'  It  is  fairly 
estimated  that  over  1-10,000  people  in  the  town  of 
Birming^ham  are  compeHed  t<i  use  water  impreg- 
nated with  sewage,  and  since  they  can  ohtain 
nothing  betfcfeT,  the  consequence  is  that  the  mor- 
tality among  the  infant  population  especially — 
children  undor  iive  years  of  age-^from  diajThcea. 
diphthma,  and  fever,  is  something  truly  lajncmt- 
ame» 

Of  the  lamentable  amount  of  ignorance  tliftt  too 
generally  prevaOs  on  this  question^  I  will  troiibk+ 
you  with  only  a  single  example,  taken  from  the 
columns  of  the  Surrey  Uomet  of  May  Sih,  1875, 
The  learned  counsel  who  represented  the  interests 
of  the  Sonthwark  and  VauxhalJ  Water  Company, 
in  an  inquiry  before  the  Government  Commis- 
sioners, on  the  alleged  deficient  quantity  and  defec- 
tive quality  of  the  watoj'  supply  of"  Bichmondj 
said: — 

**  Thft  qnalHf  of  th©  water  wii  a  morft  imjHirtant  gttMtfon 
tlwa  itfl  defideneiy^  but  whatwus  the  evtiftuwof  this  V  Thert 
WM  ft  fi«ti  brDngbCf  and  an  *  allifntor '  wo*  product ;  hut  these 
thln^vdidf  etiD^omAtbriia  aometim8]i,artd  the  livdinoiu  of  tlie 
Animftlft  apok^  in  favour  ol  tbs  quality  of  the  water  rather  thno 
either  WW,  Whether  the  flahpa  ^ot^iDto  the  cistemi  Jbroush 
the  PompHinj^a  pipes,  or  whether  UtiU  '  Jnckey '  put  tbtm  in 
—  Oaug:bter)— he  oouM  not  say  ;  but  at  a1]  mmna  tberfl  vas 
Boihin^r  Borinufl  in  h&vm^  a  little  fieh  in  the  cistern.  If  be 
fonad  one  in  ht«  h«  ibonld  rathtfr  ba  amujsed  than  other wi§a, 
and  ahtmld  (five  it  to  hu  little  (rraadfon  to  play  with. 
<Laufcht*rO  Of  oonrw,  the  aci^ntific  eTidenoo  was  more 
impoftant.  But,  aftain*  h#  mid  there  was  DDthing  in 
it  to  latisfy  th<>  Looal  Gufferiiraent  Board  that  ther* 
waa  may  thing  dpU-leiioiis  in  the  quality  of  the  water  supplied. 
The  ovidence  of  Dr,  Fmnkland*  Mr.  Jaboz  Ho^i^,  Dr.  Thudi- 
cfaum,  and  otbersi,  caused  bim  nothing  but  amuse weot  lie 
read  the  eTidence  to  his  family,  aud  the  roara  of  laughter 
which  fill  lowed  were  Mg^hlT  amusing^-  (Laughter.)  He  bad 
nr>t  OTJQypd  such  good  spirits  fro-  a  longtime.  If  their  slat«* 
mmU  were  true,  p*opie  would  dnnk  no  water  at  all,  and 
would  bafffl  U  abstain  fmm  animal  food  because  the  animaU 
drank  it  *  •  •  and  then  referHag  to  the  drawings  nf  rnagni* 
tied  aaiiDftlculBa  ihat  !iad  been  produced,  Mr.  L^>yd  fuked 
h^m  the  cyelops,  the  filnria,  and  bacteria  were  obtained  f  It 
■Wii  tftid  that  thry  were  found  in  n  dr-.'^p  of  wat«n  but  tiia 
waa  not  cornsct.  They  were  th*  produce,  aa  Dr.  Leth^by  told 
thsm,  not  of  a  drop  of  wmtef.but  of  50.000  drops,  from  which 
ibsM  animals  were  cleverly  txtricted/' 

Now  it  i^  quite  mmeeessitry  for  me  to  point  out 
the  nii<iGliievQua  folly  of  such  talk,  itnd  if  the  learned 


counsel  should  aee  fit  to  oraok  hi«  jokei  over  bii 
own  dinner  table,  and  prefer,  ea  h^  dttkrvl  1^ 
would,  to  * '  drink  the  campAny 'a  water,  mA  i 
the  chanee  of  swallowing  oacterm,"  no  one  v 
for  a  moment  think  of  interfenng  witi  ^  m 
genee  of  so  morbid  a  taste  ;  but  when  he  is 
such  noasenirt"  m  jm  argument  for  th*  user 
luted  water,  then  I  think  we  who  know  lb*:  < 
to  health  have  a  right  to  protect  against  it 

It  certainly  can  niako  no  difiereaoe  wit 
whether  I  exhibit  under  the  microaoopt  tlii^ 
centrated  essenoe  of  50,CKK)  dropa  of  wM«i 
one  dropf  ainoe  it  has  been  concluiiiTely 
that  if  the  Bpecafio  poison  of  dirt*ftiver  li  y 
in  the  hwgor  quantity  of  water  which  is  am*  i 
below  the  average  daily  consumption  of  OQC  I 
woman,  and  cMld^uite  enough  will  b«  { 
lowed  to  produce  illneaa  and  cndflngi[?r  H!c» 
whatever  Mr.  Uoyd  nmy  think  or  my  to  the « 
trary,  it  certiiinly  is  no  laughing  matter  to  Is 
that  thousands  of  lives  aa^  ojinnally  eacn^oidl 
drinking  polluted  water.  The  members  of  * 
profession  to  which  I  have  the  honotir  tj 
engage  in  these  inqtiiriea  froan  a  simpL?  dcAirv  I 
fulftl  their  duty  to  the  public*  and  their  otily  <:* 
in  taking  part,  in  controTorsies  on  the  pablic  1 
Vi  that  they  may  extend  their  means  of  uiftf 
to  mankind  ;  and  whether  »a  regard*  tiie  < 
individual  caseR  of  difieaae,  or  the  ia^^r  ami 
important  aeta  of  preventative  medicmu,  tk'y  i 
that  they  liett^sr  fulfil  thcdr  dut)*  to  A*»fifftyJ 
acting  in  the  interests  of  the  maaaes,  and  t' 
helplesB  of  their  fellow -creatnraa. 

it  I  overwhelming^  amount  ol  evid^ue  1 
collected  together,  showing  that  w»t«r  taintdi 
the  specific  poison  of  sewao^**.  is  ^iiTiable  of  p 
ing  a  terrible  amoimt  of  in  Two  yoi 

oertaui  infected  cans  of  hm  trom  a  fi 

London ;  the  contents  of  the  ttans  were  t 
in  the  usual  way  about  Harjdebone,  aud  < 
a  household  that  partook  ol  the  milk 
fever;  thifl  was  followed  by  sereral  dej^lht- 
quiry^  it  was  diBCOTeff^d  that  the  n^ 
being  fiUed  and  sent  ofi;  ^rer«  w. 
sewage* contaminated  water,  and  tUtii-kvol 
thus  distributed  far  and  wide  among  the  id 
tHnte*  The  same  deadly  poison  waa  for  m 
days  sold  by  a  dmryman  of  Islington  :  but,  iSkj| 
itistfiucso,  polluted  water  waa  used  to  adu*'  ' 
the  milk,  and  scatter  broadcast  dirt-fevi^*  J 
living  organisms  found  largely  mixed  in  nr«f  I 
aewage-oontaminated  water,  the  larvs  of  &M~ 
and  parftnia?eimn  among  entomcw^tmca.  are  ] 
active  agents  in  oertain  forms  of 
latter  are  known  to  prodiiee  a  rem-i 
states  ending  in  death*  At  Dorpati  Sw't:iii  u,  i*u  i 
demic  visitation  of  fever  was  traoed  to  ihc  im 
of  paramoKsium,  and  numeraus  deatlifl  oecu 
the  time.  Fish,  frog«,  ne^vts,  and  Mthnr  i 
have  been  kUled  by  these  noxiiiiis  e. 
other  en tomostrat^a,  as  cyclops  ana 
tiply  very  rapidly;  and  often  imptir]  i  tt' 
to  tlie  water.  In  Boston,  Ajnerica^  tlu? 
during  sunmier  waa  much  eontariiinat«d  ' 
water^ffeafl,  and  wateT-driTike^ra  eoiitiimalJ|] 
fared  from  diarrhcen,  dysentf^'^'  "'"'  'itj 
disorders.  The  larvte  of  filiiHn 
filariae*  nssemble  the  much-di 
these  are  often  eonveyed  int :< 
by  drinking  water,    while   ofi 
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aejimtodiQ    wonn3    tiiid   thair    way   into 

stomAoli  by   the  o^^icy  of  iJie  fish 

^w  oo  atusanuiiQa  thing  to  &nd  somi^ 

f  amid  mtOB  8a! t* water  fishes  mfestod  hy 

The    larvtu    of  awuc*  entOEtm   have 

ad  in  thr  eye»  of  fish,  of  turtl©,  and  of 

Uit&n  bfmg.     Eioiiiesitic?  poultry  suffer  from  a 

Xiv*^  tltHtimv  teriiH'd   **  the  gapes/'  mid  the 

c»»sm^  it  kills  vi^^bt- tenths  of  the  young 

tiiTkeys*  &c.,  oi  jfoultry  yards>     Pbea* 

I  also  suffer  from  the  iame    kind  of    worm, 

f  hftniig-  onw   got  poRsesBion  of  the  tbrojit, 

to    the    lo*:»se  mucous  membrane,    breeds 

f,  and  in  a  few   daya  the  birds  die  from 

embryos  of   tHehtnia  are  taken   into   the 

of  tht*   pig-,  no  doubt   with  dirty  water 

.  and  thoso  whci  eut  of  the  flesh  of  the 

t    die    a   lingorin^   death    from,  a 

;    Tnchinosis.     The    eggs    of    the 

^  ttn.r  lujout  the  X  -^th  of  an  inch  in  sisfie, 

f  I#  worm  will  prtiduoe  thousands  of  eggs 

n^  worms  every  week,     Thereforo  by  far 

let  dan^orous  contaminatioii  to  which  water 

jifl  is  sewage  mixed  with  orgtmic  mutter, 

ames  wittier  h  so  contaminated  is  beyond  a 

The  organic  impurities  ntf^  both  dead  and 

[  iregctable  and  aidnial.     That  jiortiou  which 

ilvetl  or  fluspGnded  is  the  most  insidious, 

matter  has  a  chemical  condition  wholly 

;  from  that  of  water,  and  its  chief  rhayiw- 

1 11  that   it  contains  nitn:igen,  and  this  is 

in  amontit  in  animal   than   in  vegetable 

[tett  tube  of  the  chemist  will  rightly  eati- 

porcentagt^  of  nitrogenous  matter  in 

bat  it  will  not  t<tll  ms  uny thing  about  the 

tld  and  animal  organisms  which  absorb  the 

ion   of    the  nitrogenous  matter  into 

He*.     The  microscope  alone  ^dll  show  this^ 

» their  uitinuUe  charju;teji«tif.'S  ;  without  it, 

the   significanee  of    anch   bodies  will   he 

r  or  not  rightly  appreciated.    When  vege- 

litter   abounds  in  water  it  generally  in- 

a  !ii^b  degree  of    impurity:    but  when 

.  life  abouuds  to  any  extent,  a  much  highur 

J  of  impurity  witl  be  indieatt^,  hee»iuse  all 

life   requires  a  much   larger   amount  of 

.  mutter  to  ?5upport  existence.' 

I  absenoc,  however,  of  organic  productiona, 

or   vegetable,  does   not    affom  a  certain 

f  lirl4>Uy  oti*»r»??,  with  Pi?irtril  ti>  ttatxbf  tDaLUjri  heUI  Iq 
L  vlitah  foroi  &  «niiill  paiLkm  of  tltv  iediinafir.  of  mil  rlvir 
llJIff  •ftn  «:^%roe17  be  riihUy  eitlmAltd  hj  a  oT)«mtul 

'  HU^f  rtxid  of  mil  fthicuiLlA:  i.nd  k 

*  V**  >»aJ  i^Tftmilet  mu*i.  bAvii  bCCT 

n,  ftiiij  *>hu  wliJclii  ein  b«  moro  rewilh'  dcti^ctcd  l>y  the 

t  tlmn  Of  ilii»  te^t  tu^K'.    By  th4  &fd  of  Lhu  polAtiMSd  LlKJit, 

lu*  •r*'  tKsauti fully  bitragbl  Jnlo  rtew,  mud  the  carkiut 

I  vtkleli  McniB  to  »|vlit  titcm  Qp,  t«ii4irt  ItteM  tKMllmt  rc' 

I  6ti|e«ii;  ttaa  I  •nj  »blfl  to  thaw  tfiiit  irrwler  Oins  iif  IliH 

•  oft  Ihn?  *ahle,     Profi?ii|ior«  WstikWii  fcod  LiarUBtt  »m  of 

l*ra|nrly  o<*nf|ucie«J  liou^iQhotil  filtritlori  w[ll  i^pAfSto 

In  •alnri^w,   «1kfck'    it   p.tnrta   a,  chonilciit   tiTcet   ia    tho 

iMiiaiwUiii  wiior;  but  aLUion^Pi  (In*  ^Ittistefi  c»Tban 'ff 

itKliic  oi«rL  a  chiTiilic&].  (ir  nxiautnjr,  am  well    ii  & 

(r<n:i  iJii-'ii    water  pAsneel  thn:iui;ti  tt.   It  hy  mo  cceaD* 

nUs^lum  of  dUMuef,  (fom   iti  extreme 
pnMi"i^Tr>jr  a  apflcitlc    ffrarltf  only  f«ry 
IHI^<.  I  I    ill  wli^uh  11  i»  «iifprTtf|*d» 

'->%.     [C  iKjIirtoui,  t  lief  of  on?, 

t  Miy  }£t  dEVltCil. 


and  rt^liable  proof  of  the  purity  of  water*  because 
there  are  other  conditions  and  elements  neci>sa?iry 
for  the  development  of  organic  life,  as  air,  light, 
find  warmth.  Dissolved  impuritiy^-^  derived  from 
dec4iying  or  dead  animal  or  vegetahle  matters  may 
be  more  dttngerous  tu  health  thim  livings  and  in 
the  case  of  the  Thames  sewage  impuriti*\H  nri* 
frequcfutly  found  in  solution,  A  contamination  of 
the  kind  cannot  eassily  be  kupt  out  of  a  river 
which  trsivela  miles  through  a  densely  populated 
country,  :infl  the  points  of  ei^itrance  of  wliitb  are 
almost  unknown  J  for  the  mouths  of  sewers  below 
Teddington-lock,  even  at  low  water  mark,  are 
never  uncovered ^  and  of  course  above  the  lock 
their  existence,  from  never  being  had  hare,  must  be 
forgotten,  Suspended  impurities  are  also  derived 
from  the  surface  and  (*Tound  water*  a  considerable 
quantity  of  which  is  carried  off  the  «nrfacQ  of 
roads,  monui'efi  ticlds,  &c,»  Tiy  rains  and  floods 
into  the  bed  of  the  river.  These  suspended 
iropiiritieB  quickly  decay  and  add  considerably  to 
the  general  mags  of  dirty  !ilthy  matters.  The 
disflolvcd  impurities  furnish  the  moans  of  growth 
and  eadstencje  to  low  forms  of  plant  hfe.  algte  and 
fungi,  which  together  with  a  errtain  portion  of 
suspended  matters  serve  a«  food  for  organiied 
animal  bodies.  I  maintain,  therefore,  that  water 
charged  with  animal  organisms  is  dangerous, 
because  it  contains  dissolved  and  suspended  sewage 
matter,  from  which  animal  organisms  alone  derive 
their  snsb*fiance.  It  is  capaHe  of  demonstration 
that  by  nu  power  of  filtration  eonduuted  on  a  large 
scale  by  water  companies  can  any  of  the  dissolved 
impurities  I  have  named  bo  removed.  Of  the  sus- 
pended matters,  only  the  very  coarsest  portions 
will  lie  strained  off,  while  the  minuter  vegetable 
and  aniiUfU  microscopic  forms,  spores,  set»ds,  and 
ova  will  fdl  quite  easily  run  through  most  of  the 
filtert*  in  ordijmry  use. 

Almost  everj'  gallon  of  river  water  ilistributed  to 
London  < contains  a  quantity  of  spares,  seeds »  or 
ova  of  vegetable  and  animal  orgatiiems,  and  if  a 
bottle  of  water  is  allowed  to  stand  by  for  a  short, 
time,  a  sediment  is  thrown  down  in  which  a  number 
of  creatures  will  be  discovered  by  the  microscope. 
Such  water  is  undoubtedly  unwholesf>me  and 
dangerous^  whether  it  contains  the  actual  carriers 
of  disease  or  not.  If  it  contains  the  elements  of 
disease  it  ia  doubly  dangerous  ;  if  it  does  not  con- 
tain mattei'  which  may  cause  disease,  it  is  still 
dangiiroui,  l>ecause  it  is  the  general  e3q)erience  of 
those  who  study  health  and  disease,  that  the  drink- 
ing of  impure  water  predispost-a  drinkers  to  many 
disorders  and  diseaaes,  which,  although  they  may 
not  be  actually  produced  by  the  water^  enable* 
certain  diseases  to  seize  upon  its  victims,  because 
such  persons  are  what  is  term^^d  "predisposed," 
thmt  is,  deteriorated  in  health  by  this  impure  water. 
For  the  some  reason  the  liability  to  illness  is  in^ 
ereased,  so  that  more  persons  become  sick  in  a 
population  drinking  dirty  water  than  in  another 
population  drinking  i^lean  aod  pure  water.  It  i^ 
also  seen  that  in  a  population  drinking  dirty  water 
more  persons  die  of  one  and  the  same  sickness  Uian 
in  a  population  drinking  pure  water  ;  in  other 
words,  the  consuniptton  by  a  population  of  con- 
taminated water,  such  as  that  of  the  Thames,  in- 
creaaes  both  it^  sickness  ahd  its  mortality.  I  have 
more  piui"ticular)y  dwelt  upon  the  Thames  because 
during  three  months  of  last  year  I  made  i 
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tnicToecopical  exaxuinatioTks  of  the  water  drawn  I  tissxiee  to  get  into  the  mtifiol^.    Tbei*  w?^  atb 

from  the  mains  and  taken  from  dstenis  of  the  \  quantities  of  f ragmen t«  of  anittiai  wi 

'  Soiithwark  and  VmixhEll  Water  Company,  and  in   tisaut%  stiiroli  grannies,  commonly  brong' 

every  initance  I  found  the  specimens  coloured    river  with  excrementitious  refuse,  &!id  i 

mth  ft  considerable  dirty  aedimt^t,  and  numbers  ol   the  terrible  bactena.     The  latter  are  I 

organisms.     Tlje  latter  consist^Kl  of   living  and   by  Mr.  Bimon  as  the  cauie  of  E!tb*feve^ 

r  decaying  vegetable  bodieSj  as  amtEbte,  actinophys-   spirileuni  is  a  fungus  supposed  to  pp:?du 

I  iol,  ceroomonfts»  rotifers ♦  paratuoiHiiumj  l&rrm  of   fever.      Some  of    the  bodies  an*  sliwwii 

,  JUarisB,    luid    fiaily-devGioped  tilariee^   resembling    accompanying  drawing. 

the  much-dreaded  tricbiniijej  when  they  pierce  the  |     Very  grejit  importance  has  of  late  been  i 

FIG,  2. 


to  those  very  minute  organisms,  htteierm  i  and 
medical  men  have  assigned  a  variety  of  names  to 
them  aa  Bijecifically  connecting  them  with  Viirious 
forms  of  diseitse,  a*  Micrococcus  dtphtheriticua, 
Micrococcus  vaccmiUf  MicrozymeB^  &c.  The  form 
of  these  bodies  are  either  oroid  or  staff-shaped, 
and  they  assume  under  tlie  microsoope  a  rapid 
spiral  or  undulating  motion— »an  axial  rotation  of 
a  remarkable  character.  Bo  veiy  nucroscopie  are 
they^  that  no  power  has  yet  been  made  which  will 
show  whether  they  poaseas  Htmoture.  Their  form 
only  can  be  seen*  and  we  know  they  rapidly 
multiply;  their  rate  of  increase  appears  limited 
only  by  the  supply  of  food  and  the  temperature?  of 
the  body  or  organ  in  which  they  locate  themselves. 


From  observation  and  CKlcnlation   it  ha 

ascertained  that,  under  favourable  dreutii 

ft  single  bacterium  will  produce  16i7TTt2^l 

duals  every   twenty- four  hours.    TTjr-  \<r 

these  minute  living  bodies  are  com 

liar  substance »  a  find  of  vegetabL 

resists  the  action  of  acid  and  alkohui^  J 

variations  of  ttimperature.     Theyl»T^t^' 

protected    by    a    kind   of    gelati' 

for  union  with  them  is  strength. 

min Old  compoun d s .  almost  colourl€5.*^  ^  ^"^  ^ 

tiply  so  rapidly  that  in  a  few  Itours  ^^ 

an  intense  indigo-hluo  colour  *    "'    ■     "*^^ 

are  the  active  agents  in  piitr+ 

having  gained  access  to  certaui  uiiv."*"^ 
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tbelraman  body,  thcnr  prooeed  to  leaTen  the  whole 
mass  of  blood.  A  drop  of  putrid  water,  Ehren- 
hvf;  calculates,  will  contain  as  many  bacteria 
u  there  are  human  heings  on  the  face  of  the 
globe!  What,  then,  must  be  the  size  of  the  ova, 
or  genns,  of  ^ese  organisms  ?  and  what  mode  of 
filtration  can  we  devise  to  sift  them  out  of  water 
that  oontams  them  ?  Is  it  possible  to  do  so  ?  ' 
And  what  does  the  clumsy  process  adopted  by 
water  companies  effect  in  this  way  ? 

1  do  not  wish  it  to  be  understood  that  I  have 
traced  typhoid,  or  dirt  fever,  to  the  presence  of 
these  minute  organisms,  bacteria,  but  Mr.  Simon, 
in  his  Isst  or  supplementary  report  states,  with 
regard  to  the  production  of  enteric,  or  typhoid 
fever,  that  a  presumption,  which  has  of  late  been 
growing  more  positive  and  precise,  **  has  received 
an  increase  which  may  be  of  critical  importance  in 
a  discovery  which  seems  to  give  us  for  the  first 
time  an  ocular  test  of  the  contagion  of '  enteric 
ferer  in  the  discovery  of  microscopical  forms,  ap- 
parently of  the  lowest  vegetable  life,  multiplying 
to  innumerable  swarms  in  the  intestinal  tissues  of 
the  sick,  penetrating  on  the  one  hand  from  the 
naoous  surface  into  the  general  system  of  the 
patient,  and  contributory,  on  the  other  hand,  with 
whatever  infective  power  they  represent  to  the 
^wel  contents  whi(m  have  presently  to  pass  forth 
bm  him.  This  discovery  of  the  microphyte  of 
^oid  fever  is  the  work  of  Dr.  Klein.  Advert- 
og  then  summarily,  in  an  administrative  point  of 
riew,  to  the  present  state  of  medical  knowledge 
lod  (minion,  as  to  the  way  in  which  enteric  fever 
peads  its  infection  in  this  country,  I  would  say 
mi  it  is  difficult  to  conceive,  in  regard  to  the 
aosation  of  disease*  in  a  civilised  community,  any 
ihysical  picture  more  loathsome  than  that  which  ; 
I  here  suggested ;  that  apparently  of  all  the 
iiseases  which  are  attributable  to  filth  this,  as  an 
dministrative  scandal,  may  be  proclaimed  as  the 
vy  type  and  quintessence,  that  although  some- 
be«  oy  covert  processes,  which  I  will  hereafter 
xplain,  yet  far  oftener  in  the  most  glaring  way, 
t  apparently  has  an  invariable  source,  as  that 
rhich  of  filth  is  the  filthiest ;  that  apparently  its 
ifection  runs  its  course  as  with  successive  inocula- 
ons  from  man  to  man,  by  instrumentality  of  the 
molecules  of  excrement  which  man's  filthiness  lets 
tingle  in  his  air  and  food  and  water.''*  I  am 
We  to  show  you  what  these  bodies,  bacteria,  are 
ke,  under  one  of  the  microscopes,  which  Mr. 
rowzdng  has  been  good  enough  to  place  on  the 
ible. 

It  is  said  that  horses  and  cattle  will  with  im- 
luiity  drink  river  and  other  contaminated  water, 
ad  mdeed  even  prefer  it ;  but  more  recently  it 
u  been  discovered,  in  common  with  human  beings, 
^J  suffer  from  such  cause.  A  highly  malignant 
od  contagious  disease,  *' splenic  fever,"  or  *'  milz- 
nuid,''  distinguished  by  the  extreme  rapidity  of 
•  course  and  fatal  consequences,  attacks  horses 
^  other  animals.  The  chief  characteristic  of 
» fever  is  the  presence  of  immense  numbers  of 
^^tma  in  the  blood,  with  marked  peculiarities, 
hidi  are  tegarded  as  specific.  The  disease  is 
tcaliaed  in  the  internal  organs,  the  stomach,  &c., 
^  after  death  rod-like  IkkUcs  are  found  in  these 


*  kqipUmaitarj  Report  to  the  Load  OoTemment  Board  on  tom* 
M«t  teqvMei  uider  t|ie  Pobllo  Health  Aet.  1858.    New  seritt. 


situations,  as  in  the  human  being.  In  the  cattle 
plague  also  the  blood  of  the  animals  swarm  with 
these  extremely  minute  bodies,  and  they  are 
imiversally  present  in  the  textures  and  juices,  and 
are  therefore  believed  to  be  the  contagium  of  the 
disease;  indeed,  as  Mr.  Simon  remarks,  we  seem  to 
have  obtained  some  positive  knowledge  **  with  re- 
gard to  the  respective  contagion  and  respective 
morbid  processes  of  typhoid  fever,  diphtheria, 
erysix)elas,  relapsing  fever,  and  the  splenic  fever 
of  veterinary  practice."  It  has  also  been  satis- 
factorily shown  that  in  the  blood  and  vital  organs 
of  persons  who  die  by  septic  poisoning,  bacteria 
abound  and  pluff  up  the  smaller  vessels;  and, 
therefore,  if  actn^v  not  proved  to  be  the  cause  of 
death,  they  are  evidently  active  agents  in  the  dis- 
ease. It  is  my  belief,  however,  that  the  germs  of 
fevers  will- ultimately  be  proved  to  be  &r  more 
minute  than  bacteria,  and  lor  this  reason,  the  very 
smallest  dose  of  sewage,  containing  liquid  organ- 
isms— a  homoeopathic  dose — ^may  be  quite  sufficient 
to  destroy  life. 

It  will  scarcely  be  denied  that  tiie  water  supply 
of  the  metropolis,  comx>ared  with  many  other 
towns  that  derive  a  supply  from  subterranean 
sources,  stands  low  in  the  scale  of  purity  and 
wholesomeness,  and  it  is  quite  certain  that  no 
remedy  for  existing  evils  will  be  effectual  or  really 
beneficial  that  stops  short  of  providing  a  new 
source  of  supply.  The  question  then  arises,  to 
whom  shoidd  we  look  to  provide  a  remedy  ?  The 
Board  of  Works  has  already  wasted  thousands  of 
pounds  in  trying  to  find  one,  and  in  the  preparation 
of  Water  Bills,  since  consigned  to  the  place  of  good 
intentiohs.  The  President  of  the  Local  Govern- 
ment Board,  when  appealed  to  in  and  out  of  the 
House  of  Commons,  refused  to  pledge  himself  on 
the  subject,  and  intimated  that  the  evil  day  must 
be  put  off  by  another  Boyal  Commission  extending 
over  years  of  precious  time,  for  it  is  not  yet  for- 
gotten that  the  Boyal  Commission  of  1866  disap- 
pointed the  hopes  of  the  public.  This  inquiry 
into  the  means  of  obtaining  additional  supplies  of 
impoUuted  and  wholesome  water  for  the  metropolis 
and  other  large  towns  was  a  miserable  failure,  for, 
after  an  investigation  extending  over  a  period  of 
two  and  a-half  years,  no  good  came  of  it.  In- 
deed, the  report  appears  to  have  been 
made  in  the  interest  of  water  companies 
rather  than  that  of  the  public.  In  one  part 
of  tiie  report  the  Commissioners  state,  **That 
with  living  microscopic  organisms  chemistry  is 
imable  to  deal,  and  therefore  other  modes  of 
examination  are  needed,"  but  they  persistently 
refused  to  have  recourse  to  "other  modes  of 
examination,"  and  altogether  ignored  the  aid  of 
the  microscope,  which  would  have  assisted  them  in 
coming  to  a  right  conclusion  on  the  character  and 
wholesomeness  of  the  water  supply  of  towns,  con- 
sequently much  of  the  report,  founded  as  it  is 
upon  insufficient  data,  is  very  properly  regarded 
as  worthless,  and  as  containing  grave  inaccuracies.* 

•  It  It  a  subjeotof  congnitaUtinn  to  find  that  lince  my  paper  waa 

Sut  into  the  printer's  handt  the  GoTemment  hM  thowa  signt  of  a 
esire  to  »r*PP»e  «»«»» »  porUoo  of  the  evlli  ef  river  pollatioo.  The 
Marqois  of  SalUbary  has  lotrodooed  a  Bill  Into  the  Uonee  of  Lords 
on  the  subject,  and  In  doing  so  he  said,  "  The  grieranoe  of  the  preeeot 
sUte  of  oar  rivers  Is  a  real  one,  and  the  neoeesity  of  applying  a  remedy 
l»  a  preving  one."  He  oflbred  to  the  House  a  few  instances  of  th» 
alarming  amount  of  river  polloUon,**  such  as  **  The  Clyde  at  Qlaa- 
gow,  the  stench  from  which  as  you  pass  along  produces  sickness.** 
A  clergyman  living  near  a  itresm  which  paseel  Bt.  BeItB*8,  com- 
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The  great  evils  of  the  pcoBont  water  supply  will 
not  be  abated  by  any  hau-measnres,  or  by  a  Boyal 
Commifision.  Notiung  diort  of  haTing  reoourse 
to  subterranean  stores,  artesian  wells  sunk  into  the 
ehalk  or  sandstone  far  out  of  the  reach  of  sewage 
<3ontamination,  will,  in  my  opinion,  afford  the 
shadow  of  a  remedy.  The  large  supplies  of  water 
stored  up  in  the  deepest  recesses  of  the  earth,  as 
pointed  out  by  Mr.  Homersham  in  a  valuable  and 
interesting  paper  read  in  this  room  twenty  years 
ago,  will  idone  remove  the  evils  under  which 
we  labour.  Such  water  stores  are  absolutely  pure 
and  brilliant.  They  are  entirely  free  from  all 
suiQ)ended  matters,  from  decaying  organic  sub- 
stances, and  fecal  refuse.    Neither  spores,  seeds. 


fungi,  ova,nar  theJarvw  of  aaimalgalai  ompofiiUy 
peoietratotothedeepreoesnaof  tkesKftlL  lieepwdl 
water  contains  probably  the  inorgHiic  pRodncta  of 
the  thunderstorm  oi  a  eentuxy  ot  Boie  ago-t 
little  lime  dissolved  out  of  the  chalk  as  i|  panes 
through  l^e  rock,  a  little  chknide  ol  lo&m, 
washed  out  of  the  sea  ages  gone  by  and  depoated 
in  the  soil,  but  it  contains  no  «^»»n*^^V  in  orgaittc 
combination,  and   no  albuminoid  tanwnnmi^    ^ 


contains  what  we  prefer,  since  it  impacts  a  nuk« 
ling  briskness  to  the  water,  carbonio  acid  aaita. 
It  is,  therefore,  absolutely  safe  to  drink,  and  its 
also  indisputably  wholesome,  and  perfediy  fit  far 
all  the  ordinary  purposes  of  life,  bou.  domestic  an! 
dietetic. 


plaint  tbst  the  ttanch  is  not  only  oflhMlT*  out  of  doors  bat  peoetimtes 
to  tbe  rooms  of  his  house,  and  tarns  the  kltohen  copper  otensils  to  a 
bine  colonr.  The  river  at  Maochetter  is  in  an  execrable  condition, 
and  the  Mersey  is  as  bad  as  the  Calder,  with  which  a  mannfactarer 
wrote  a  letter  as  legible  as  if  he  had  used  ink.**  The  Calder 
receives  the  sewage  of  Wakefield,  nevertheless  the  Water  Company 
draws  Its  snpplj  about  a  mile  below  the  point  where  the  larger  part 
of  the  sewage  enters  the  river.  It  must  be  noticed  also  that  the 
Calder,  although  navigable,  is  as  narrow  as  a  canal  as  it  passes  Wake- 
field, and  in  addition  to  sewage  It  Is  the  receptacle  of  the  refuse  of 


many  mannflustnring  wcvia.     Last  year  I  made  scfenl  eaaia, 
tions  of  the  Wakefield  water,  and  found  them  ezeeediaglv  M  dt 
abounding  in  living  organisms.    The  aooompanying  drsettif  •IMI 
the  appearanoe  of  a  few  drope  of  Wakefi^d  water  attisr  tte  oiai 
scope.    That  snch •sewage  could  not  only  be  renderei  laaoeaosit  M 
also  be  made  a  source  of  wealth  to  the  country,  has,  I  beUsrc,  bs[ 
proved,  and  therefore  It  is  high  time  that  tlie  Legblatars  *ock| 
serve  to  all  her  M^esty's  sutdeets  the  right  of  ulngtke  vsteritf i 
rivers,  while  no  one  shall  be  permitted  to  foul  and  pcrisoa  then  i 
purposes  of  his  own,  or  onder  any  dreumstanees. 


FIG.  3. 


MXOBOSOOPIGAL  DmAWIKQ  OF  THX   SsDZKBNT  OF  WaXJVULD  WaZD,  MaAKIVXID  FBOH  40  TO   2*30  PlAlfBtU^ 


I.  Yooag  of  Dabhnbu    2.  Cbnodon.    3.  Fsramopeism.    4.  Aeioeria  ineorvata.    S.  1 
^ AeUucj^ajt  loL    Sand  9.  Amabm.   IS.  Profoooeeaa  vtevlalis.   lU  Diatoms vartou.   11.  1 
f»f0m0.   I^FtHBMlsofv^lttibleraot.   IS.  AnoU  dttaeoi.    It.  Cyoloip  < 
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mscxjssioN, 

mXi  there  wef6  manj  points  in  Mf . 
g  P^P^  ^^  whicli  hj?  comd  not  concur, 
would  take  too  loti#f  to  state  his  own  views 
_  jMtb^  in  det*!!.  He  woijld  oiily  Bay  that  if 
lomukiilea  produced  sueh  diseaiea  aa  had  been 
"  it  «m«  MtoniBMog  that  the  human  family 
ned  ora  the  ■ut&u:o  of  the  globe,  Xh©  deep 
(vRiiii  uniffi  be  piiTfl  when  th^^y  ^t  come  np,  but 
VM^a  mitca^  the  mcxre  rapidly  tt  imbibed  impurity, 
H  cDtdd  noA  bo  <!x  posed  to  the  utmoaphere  long 
M  h)cmg  from  it  thu«e  spores  which  were  always 
II  ahoat  la  myriadif  and  which  woro  taken  into 
Kifi  Bt  r^T.rrv  inspiration,  SO  that  life  must  after  all 
-^  .  snch  contingenciei.    With  regard 

rs  in  thia  coontryt  the  comparison 
_  fairly  suited,  and  it  wonld  hy  found  that  the 
«M  much  higher  in  Glasgow ^  drawing  its 
lyfroin  Loch  Katrino,  of  bonated  purity,  than 
jham;    and  the   latter  town,   even   at    the 
it  wa«  drinking  the  water  which  drained 
y>jJ*t*w  where  the  cholera  waa  ra^ing^  did  not 
I9Ia  diseue.    With  regard  to  India »  he  ad- 
dre&dful  diaoasji3s  which  ha^l  been  described 
there,  but   it  mnst  he*  romemberi>d  that  the 
i  wai  driink  in  ,thiit  c?oimtry  was  foul  to 
pv  utterly  undreamt  ot  in  England ;  compared 
the  Thamea  helttw  London-bridge  would  be 
It  wag  taken  from  the  foul   waters  of  rivera 
in  which  th(]  <mi-cates  of  doad  bodies  floated 
^        In  one  province,  the  water  supply  of 
^rat' inquired  into  by  the  Army  Sanitary  Com- 
of  whidi  he  was  a  member,  it  appeared  that  700 
Ltiipco  had  been  tak^n  from  the  water  courses 

ra.  One  of  the  readiest  raodea  of  committing 
India  wna  to  jump  into  a  tank  or  down  a  well, 
ttthe  bottom  offlii^h  r&eeptaolea  sometimes  bu^hek 
m  beft«  h&d  been  taken-  It  was  no  wonder, 
n»^  drourattmieet,  that  the  people  inffered  from 
ft!  torn  and  Tiuriims  ontosoiG  forms  of  disease, 
«t  of  no  use  setting  up  a  bugbear  to  frighten 
mmcetmnij.  TOth  regard  to  soft  water.  Sir 
^liogK  in  his  account  of  the  invoAion  of  the 
'^W  stated  that  he  found  his  men  offered  from 
And  iimOAT  diseases  when  drinking  the  pore 
(I  the  lakea,  and  he  (the  Chairmftn)  had  found 
m  water  bring  on  spaons-  The  f a^ct  was  that  a 
d  water  oltesn  caiiM  incon^emenca  and  eome- 
to  a  ptfrson  in  delicate  health. 


iutlsttsaid  Mr.  Hogg  had  commenced  by  dividing 
admiimblj  into  two  heads,  river  pollution 
■     of  waler  to  towns,   nndi^r  the  former 


[flus  ▼arious  sources  of  poUuttonf  which  were  alao 

sa  tb«  admirable  map  of  Dr.  Frankland     With 

lathe  importance  of  chemicfd  pollution,  he  must 

~  ttiit  he  had  reC'ently  analyscnl  the  rtfiise  from  a 

"s  in  the  neighbourhood  of  l^Ianehester,  and 

from  one  to  four  tons  of  arsenioua  componnds 

*fin>  flowing  into  the  stream*    Nothing  could 

I*  the  evil  of  Buoh  a  state  of  thioga.     The 

ef  riren  wai  porhupa  the  least  dangerous  form 

the  (mis  of  town  drainage  manifested  itftelfj 

propfr  means  mtght  be  taken  to  render  the 

imswilra  harmless  ;  hot  the  ei?il  whs  very  great 

IM  of  ponds,  canals^  and  rccepfcxelos  of  various 

wlkh  thare  was  no  opportimit y  for  the  oxidising 

tgo  on*    Us  had  had  occaBion  to  examine  the 

fte  Etf«iit*«- canal,  into  which  the  drainage 

2o«ilog)Gal-gardBna»    a  number    of  houses, 

Mhlis  ws0  permitted  to   flow,    and   there, 

I9ms«  being  any  etirrwit  of  water,  it   was 

ii  dxf  ssasuns  even  to  pump  back  the  water 

Ibftevjfhat  none  might  be  lost,  and  it  wnii 

Ottimtive  indmd.     Water?  of  th^s  Si>Tt,  even 

*ftd  far   drinking    purposes,    became   highly 


dangerous  when  the  water  became  low,  and  the  hanks^ 
covered  with  many  noxions  matters,  were  expoe&i 
to  putrefaction  in  the  open  air.  Turning  to  the  qaei^ 
tion  of  drinking  water,  there  was  no  doubt  that  thfr 
apecific  poUons  re&rred  to  would  set  up  disease  in 
peniona  ta  all  eusoeptible  to  their  aotion,  and  it  was  no 
argameot  that  they  did  not  do  so — ^that  others  not  so 
sust-eptible  eacaped.  Water  in  which  fish  had  been 
kiUed  by  chlorino  from  paper  mills  was  cer- 
tainly not  fit  for  drinking  or  domestic  purpofes, 
but  it  sometimes  happened  that  chemical  refuse,  though 
of  an  offensive  odour,  exercised  an  antiseptic  action  on 
impuriLieB  previously  preaent,  as  he  had  found  in 
examining  the  Re^^ont's- canal  close  to  the  Zoological - 
gardena,  and  at  Limohouae  Holo,  after  it  had  passed 
certain  gas  tind  other  works,  Tho  danger  of  deep  wdla 
htjd  hardly  been  taken  sueaciently  into  account,  for  he 
had  had  samplrs  which  were  quite  unfit  for  use  on 
account  of  th©  lead  compounds  contained  io  them, 
derived  from  the  action  of  the  mineral  ingredients  on  the 
lead  pipe^.  There  had  he^en  several  instances  where 
people  drinking  auch  water  had  suffered  from  nnmis- 
takablo  lead  poisoning.  It  might  be  said  that  gotta- 
percha  or  iron  pipes  mi#(ht  be  used,  but  the  former 
rapidly  wore  out,  and  the  latter  rusted  away.  In  his 
own  house  at  Norwood  he  had  soffiared  from  the  badnoes 
of  the  water  supplied,  eapeciaUy  on  one  occsaon  when,, 
from  a  defect  in  the  pipea.  there  was  a  direct  ooutamina- 
tton  from  the  sewer*  He  could  not  agree  with  what  he 
had  understood  Mn  Hogg  to  say,  that  filtration  would 
produce  no  gr^t  diminution  in  the  amount  of  ammal 
organic  matter  producUve  of  injurious  influenoea^ 
bacauaa  he  knew  of  more  than  one  filter  whicb  did 
oaridise  and  improve  the  water  to  a  very  great  extent^ 
and  did,  in  fact,  remove  everything  noiioua  from  ordi- 
nary water,  unless  it  were  specific  germs  of  dlseasd 
which  wer«  so  minnte  ttiat  they  could  not  be  detected 
eitber  before  or  after  filtration,  and  as  to  which,  there- 
fore, it  was  impossible  to  speak. 

Mr.  Adam  Scott,  remarking  on  the  fact  alluded  to  by 
Mr.  Hogg,  that  during  tho  last  fifty  years  there  bad 
been  a  greitt  increase  in  a  oertsin  class  of  dJaoassB,  said  it 
was  always  well  in  snoh  cases  to  give  th©  exact  figures- 
He  found  from  the  Registrar-Genenil's  returns  that  for 
the  five  years  ending  1812  liie  average  number  of  deaths 
per  miUion  per  annum  of  diarrhooa,  dysentery,  and 
cholera  was  298;  bat  in  the  fivo  yeajs  ending  1871  the 
average  number  per  million  had  increased  to  1,200.  It 
might  be  that  in  the  earlier  years  the  returns  were  not 

3uite  ao  exact,  but  that  would  not  account  for  so  great  a 
ifference,  and  one  naturally  therefore  was  led  to  oon* 
aider  what  could  be  the  cause  of  such  a  ch^ge.  Now  it 
appeared  that  since  the  former  date  there  had  been  on 
immense  development  throughout  tho  country  of  the 
system  of  water  flushing  as  a  meana  of  carrjing  sewaan, 
and  without  going  so  far  as  to  say  that  this  wss  the 
Cause,  he  thought  it  wafi  one  of  the  causes  at  least.  It 
was  found  in  Edinburgh  that  in  the  old  portion  of  the 
town,  where  from  the  character  of  the  houses  it  was  not 
praeti cable  to  introduce  modem  appliances,  typhoid  and 
diphtheria  were  comparatively  unknown,  whilst  in  tho 
new  town,  where  the  houses  were  fitted  with  all  the  con- 
venienoffs  of  modem  times,  they  were  never  absent. 
The  question  of  river  pollution  waa  looted  at  in  two 
aspects,  by  the  general  public,  who  thought  principally 
of  the  ticfiutv  of  the  stream,  and  by  those  who 
thought  raainlv  of  its  effect  on  the  public  health. 
It  was  impossible  by  any  precipitation  or  filtra- 
tion to  destroy  tho  contagious  or  germ  matter  of  disease 
after  it  had  got  into  the  river,  and  therefore  he  contended 
that  tlifl  evil  should  be  attacked  earlier,  and,  following  the 
vigorous meaanres  which  had  bean  adopted  with  regard  to 
the  cattle  plague,  he  would  sternly  forbid  any  pollution 
of  either  air,  soil,  or  water  by  excremental  matter.  In 
conclusion,  he  advised  all  who  were  interested  in  tl^s 
question  to  read  the  reports  of  the  medical  officers  to  tho 
boards  of  health. 
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Mr.  HUe  said  he  did  not  drink  much  water,  but  what 
he  did  he  took  earo  ahouH  bo  hoiled  firit,  to  Avoid  any 
d&sger. 

Prcfaeior  Wanldyji  agreed  thnt  deep  spring  waterisfai 
abflolutBly  free  from  orgame  matter,  and  ahgwed  no  tnu» 
of  any  matter  capable  of  yielding  ammonia  by  o%ida^ 
tion.  But  theie  watara  were  pure  simply  becauae  they 
had  been  filtered,  and  it  was  quite  posaiok  to  imitate  the 
same  process  on  ft  imall  scale.  He  had  put  Thftmes  wat<?r 
tiiiough  a  fiUei-,  and  it  would  comi?  out  like  what  the  Weat 
Mlddleaex  Company  BuppHcd ;  hy  filtering  it  a  second 
time,  it  would  reaemble  that  auppfied  by  the  Kent  Com- 
pany ;  Emd  by  repeating  the  process  a  third  time,  you 
could  get  water  ahaolutiily  pure,  and  free  from  all 
£iitrogenou9  organic  mattor.  It  waa  qtiite  a  miatake  to 
auppoee  that  the  large  Ultors  used  by  the  water  companies 
bad  only  a  meciianical  action  ;  they  had  a  poworftil 
I'Ueniiical  action  also-  Tbe^  organic  matter  adhered  to  the 
material  of  the  flUer,  and,  by-and-bye,  the  oxygen  dis- 
«olved  in  the  water  oxidised  it*  Indeed  ^  although  it 
would  be  rather  a  cumbrous  and  tedious  pioceea,  he  could 
actually  perform  aualyseB  by  the  uae  of  a  filter,  as 
well  as  by  oxidiaing  materials  io  the  presence  of  caustic 
|>otash.  ^  If,  therefore,  you  took  polltited  over  water,  lot 
it  subside,  and  then  filttjred  it,  you  could  ohtaia  it 
sufficiently  pure  for  all  practical  purposes.  Some 
yeartt  ago  the  late  Dr»  Chapman,  Mr.  Smith  ,and  himaelf, 
«xanu&ed  tha  water  snppltea  all  over  the  country,  and 
they  found  almost  every  deacription  of  water  when  fairly 
^  filtered  aoon  obtained  a  hij^h  stnte  of  purity;  thua  the 
Thames  water  when  properlyfiltered  was  as  good  as  that 
of  Glfuigow,  if  not  better.  This  was  an  importunt  point 
to  keep  in  view,  or  elae  the  countr}'  might  epend  millions 
of  money  in  getting  water  from  deep  wbIIh,  when  it 
could  be  obtained  sufficientTy  good  from  any  river*  ^ 
Years  ago  he  insisted  on  the  purity  of  deep  spring 
water,  but  it  was  often  ao  impre^goated  with  mineral 
matter  as  to  ho  ^ery  troublesome  for  continual  use,  He 
had  recently  examined  aome  deep  spring  wat^,  which 
it  was  proposed  to  aupply  to  a  large  town ;  it  waa 
beantifully  pure,  but  it  contained  25  graioa  of  ordinary 
sulphate  of  magoosium  per  gallon ;  and  he  was  happy  to 
say  the  sohemo  wns  not  anijctioned  by  Parliament. '  In 
hia  view  the  organic  matter  present  in  water  oould  bo 
dealt  with  more  readily  than  the  inorganic,  and  to  the 
preatmoe  of  the  latter,  therefore,  attention  should  bo 
more  dirootod. 

^  Mr.  Homsraham  expresaed  his  entire  dissent  from  the 
view  of  the  last  speaker.  The  inorganic  matter  waa 
dealt  with  daily  at  seven  or  eight  different  works, 
and  there  was  no  difficulty  in  getting  hi -carbonate  of 
lime  out  of  water  ;  but  he  utterii*  denied  that  you  could 
deal  with  the  organic  matter.  Natural  filtration^  and 
that  practised  by  the  water  companies  were  two  totally 
different  tbiuga ;  in  the  former  case  the  water  percolated 
through  thfl  chalk  for  300  to  500  feet,  and  took  half  a 
oentury  in  doing  so,  whilat  every  change  of  barometrical 
pnasiue  exposed  it  to  the  oxidising  action  of  the  air.  Kd 
donht  spring  water  often  contained  some  minerul  matter, 
hut  this  dould  bo  removed  hy  an  easy  proceas,  leaving 
only  2k  or  4|  degrees  of  hardnesss.  On  the  other  hand, 
he  did  not  know  of  any  aystom  by  which  these 
living  organ jsmH  could  be  got  rid  of  The  fil- 
tration process,  aa  practiaed  by  the  water  comfianies, 
wtia  one  of  the  moat  horrible  things  to  be  conceived. 
The  filter  bed  waa  formed  of  gravel  and  coarae  river  land, 
for  if  the  aand  were  too  flue  the  water  would  not  run 
through  it;  in  passing  through,  the  wat«rMt  on  the  sur- 
face of  the  sand  portiona  of  undigested  food,  fmca!  matter, 
leavei  of  trees,  and  all  sorts  of  things,  ac<rOTdiag  to 
the  season  ;  in  the  summer  the  temperature  over  these 
shallow  hods  rose  to  68  deg.  or  7&  deg.,  and  as  the  water 
passed  through  a  atratnin  of  decompoeing  organic  matter, 
it  dissolved  it,  and  was  often  worse  after  filtering  than 
before;  in  fact,  he  knew  some  of  the  worl^men  who 
wotQd  rather  drink  the  water  as  it  cane  fr^m.  the  river 


than  after  it  had  paiaed  through  th&  fiUvhedk  Wki 
the  sand  got  choked  op,  a  layer  had  to  he  ttl^  i 
the  top,  and  it  was  then  so  ofi^inini  tluft  eoly  thgst  m 
customed  to  the  work  conld  stimd  It,  ttid  theyvi 
allowed  gin  or  other  spirits  during  the  opaation. 

Dr,  Bartlett  desired  to  corroborate  the  truth  d^ 
feasor  Wanklyn'a  statement. 

The  Chairman  reminded  Mr,  Homefihas)  thit  | 
water  supplied  by  the  various  compttaiet  fw  4 
each  month  by  two    most  ominent  ^hfmitt^ 
ports  were  published  in  the  oewipftpeni  end  I 
could  not  escape  detectioti  if  Mtntmi  hid  mA^ 
mental  efieot  upon  it.    He  had  tpolran  of  tem^ 
carbonate  of  lime,  but  l^tr,  Watdd  jn  ttiemd,  tft  • 
of  magnesium,  which,  as  far  ai  he  knew,  eoddl 
removed. 

Mr.  Hogg,  in  reply,  i^d  several  of  the  geellie  __ 
answered  one  another,  and  he  had  not  Uienfmi 
more  to  say.    He  agreed  with  the  Chairmm  thay 
had  much  to  fear  if  aU  were  true  which  wu  I] 
the  water  in  the  admirable  reports  to  which  bifl 
f erred,  Ttiat  greater  evils  did  not  result  was  aU 
to  the  fact  that  the  gretiter  portion  of  waWr  i    _ 
drunk  was  in  the  ahapo  of  tea  or  coffee^  or  afVrr  1 
been  boiled,  so  as  to  destroy  the  various  iti 
amongat  the  maaaea  of  the  poor,  who  hu< 
boiling  it,  a  large  quantity  was  drunk  jtiat.  ^;ia 
from  the   water  companies,  and  it  was  amaoc^t  t 
that  the  deaths  occurred.     The  mortality  of  l!^ 
ham,  Glasgow,  and  man^  other  large  towjif  *ii  i 
higher  than  London,  which  he  attriSmted  in  mt" 
bad  water  aupply.    At  the  date  of  Sir  J.  Ftiqj 
pedition,  verj'  little  was  known  of  wstef,  hatl 
gard  to  India  ho  had  lately  rcoeived  a  letter  J 
oMcer,  stating  that  his  troops  were  conatan%  f 
from  diarrhoea,  dysentery,  and  rimilar  dise«ie«,1 
tha  march,  from  drinking  impure  water,  and  f 
commanding  o^cer,  who  was  a  water  driaker,  k 
several  times  attacked   with  cholera.     There  ' 
doubt  that  several  of  the  filters  in  use  had  a  i 
action,  and    the    riUcated    filter,   which    it 
would  separate  contaminations  of  Icmdp  was  i  | 
but  it  was  too  porous,  and  would  themTar^  i 
paasage  (A  &tiefena,     II u  would  re^mind  huhd 
ever,  of  what  had  been  recp ntiy  atatad  by  Dr»  ] 
thut  the  filtriition  ss  ordinnrily  praetiied  }tf  I 
companies  was  nearly  valueless,  and  th 'it  tbr  onljjj 
which  could  be  depended  on  waa  wi- 
lt appeared  that  a  filter  heoame  chol 
so  that  unless  the  action  wjis  diacontmui^i,  mvij 
face  exposed  to  air,  it  was  really  worthleia- 
ordinarily  practised  in  domestic  iilt*^  and  i 
accounted  for  their  tuooeeSr  and  it  was  a  m«it  hn 
fact  to  be  kept  in  raind^ 

The  Chairman,  in  proposing  a  vote  of  lhiiili| 
Hogg,  .%iud  that  filtration,  when  prop^^rly  pf^tl* 
all  the  water  companies,  waa  intern 
been  pincbei  for  room,  but  they  had  ' 
ing  their  filteriog  areas,  and  most  oi  tneni  njui 
surplus  fltifhcient  to  allow  of  iiitennitt<?nt  fill    ^ 
the  others  soon  would  have* 

The  vote  of  thanks  was  passed  unanimotulf « I 
proceedings  terminated. 


Chloroform -vapour  liaa  been  li^ 
chamlitat  Antwerp,  to  net  with  great  mi 
ing  the  fiame  of  the  vapour  of  petwItL 
gases  mixed  with  ehlorofunn* vapour  inici^diiitd 
explosive  properties,  and  even  thuir  ootnhaitibifi 
suggested  thai  chlon^forra  might  be  advintaKcoaiJr 
npou  a  lurge  ecale  for  extinguLshing  firea  in  j 
and  oa  b'»!ird  ihip. 

The  quantity  of  sandal -wood  sold  b 
vinoes  oi  Mysore  sad  Oat^  daring  the  |«r  ]t?M  1 
XaOM,  valued  at  £27,896. 
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mSCELLANEOUS. 


IT  AirU  LOCiX  ^T  MtJBOTKS, 

inO^  TO  HIS  GRACE  THE  BUEE  OF 
RICHMOND, 
,  Gaunctl  thought  it  rights  eonaidermg  the 
■^Bd  imdiuing  interest  which  the  SociGty 
^Ktlie  efftnhlkhm^nt  of  local  museums  of 
BMHorl  tu^i  to  take  measures  for  ohtaining  n 
of  what  ocaurred^t  the  deputation 
to  advooa-to  the  claims  o!  the  Midland 
MoBeam,  to  be  established  on  the  mins 
Castle »  which  wm  burnt  in  the 
iBots  In  1831. 

Uiou,  eon«8tmg  of  i^e  following  gentle* 
imt*d  upon  hin  Grace  the  Dulio  of  Eichmond, 
Couudl*oflice,  Whitehall,  on  Tuesday  last, 
>  tnbjisct  of  Govenunent  and  Local  Art  Ma- 
t-Mr. J.  E.  Deniion,  M;P,  (Nottiifgham) ; 
SimacJ  laiwic,  M.P.  (Nottinghniu) ;  Mr. 
doi^,  M.P.  (North  Nott^);  Major  Oust, 
.(drruttham):  Colonel  Cbaplin,  M.P.  (lin- 
Mr.  Earp,  M,P,  (Newark);  Mr*  Pol- 
¥,  H.F. ;  Mr,  Hildyard,  M,P.  ;  Mr.  Basfl, 
Mr,  moTT,  M,P. ;  Mr.  S.  Morloy,  M.P, ; 
¥  Limbert  (Miijor  of  Nottingham) »  Alder- 
L*  Alderman  Staoey,  and  Mr,  0.  Par- 


convartinf  it  into  a  museum,  and  Ihey  bad  coin«  with 
the  hope  tliat  tuch  iastitiitioiis,  admirable  as  th«y  r— 


L  Btalion^  MT.,  in  ifitrodncing  the  deputation, 

jonsd  to  wnnt  out  that  Iha  sabjeot  apom  which 

^tioE  hua  come  wa«  one  of  intef«i£,  not  ooly  to 

ftnd  county  of  Nottingham,  but  ulao  to  bhe 

towD9  ^lid  dtBtnote.    The  Art  Bchooi  and 

J  Kottinghnm  wore  in  a  very  floumhing-  con- 

[So  much  wa£  this  the  c&bq  that  thoy  wore  no 

Mt  to  meet  the  domande  made  upon  themt  and 

rliad  an  opirorttmlty  of  makirig  an  Art  MuKeum 

"    admmib)y  idapted  for  the  ptirpoa<)  if  they 

a  a  little  asaieitaa&o.     Moooy  had  already 

t  Hbendly  niibacribed  by  them lelvefl,  and  with 

s  they  aiked,  they  felt  that  they  could  make 

a  of  very  great  value.     He  would  bog  to 

I  Mr*  Idunhert,  the  llnyor  of  Nottinghatu,  and 
KTtfd,  gmtleimen  who  had  aiwaya  taken  a  very 
i  mUitenl  in  all  art,  science,  and  education  mcamirea, 
i  »k  woald  iuUy  filate  their  yiews* 

i*i:  iiaifa«fl  illayor  of  Nottingham)   aaid  although 

p  «&ko  with  ■  itnall  deputation^  they  repreeoited  a 

juimbv  of  the  inhahitantfi  of  the  town;  indeed, 

Hv^iaytlBMMt  thja  total  population  of  Nottingham, 

^JPH  tslKiBUkly  deiirous  that  the  present  muEioum, 

isoeedlngly  limited^  might  become  a  per* 

I  better  mitifcution  than  they  now  had,    THey 

}  epportuuity  for  securing  tbo  Cantle  at 

,  wfedch  wag  fituate  on  the  western  Bide  of 

fiketograplifl  of  which  were  lying  npon 

Oil  th«  preTions  day  t]n?y  were  told  that  a 

'  "   I  wmdd  be  marie  that  a  lease  he  pffanted 

I  of  the  town,  for  something  hko  .>00 

I  who  were  Tnaaters  of  the  Bubject  oaid 

udmimbly  suited  for  the  purpose.      The 

]ii»£h*tm  htd  eabgcribcd  X  10,000  towards 


and  calcaiated  to  raise  tbc  people  of  England  gencjaO]^ 
would  meet  with  the  sympathy  of  the  Govemmentp  mm  j 
they  were  encouraged  to  beheve  that  his  Grace,  'wto  ] 
bold  a  distinguished  position  at  the  South  KensingtOll 
j\f  ufte\im.  would  cortainly  not  fail  to  extend  to  them  hi» 
Hympathy,  Evorj^thing  was  now  ripe  for  it.  More  money 
could  be  raised  in  the  town  if  it  was  needed ;  but  he 
thought  that  for  institutions  of  tliflt  kind  the  CKjTemment 
might  fairly  be  solicited* 

Mr.  Alderman  Ward  said  he  might,  on  behalf  of 
ths  town  of  Nottingham,  etpresa  thankfulness  to  the 
Governmet^t  for  what  had  been  donfl  in  aid  of  art  in 
time  past      He  was  quite  luro  that  its  poaitiCTi  as  a 
commercial   town    would  have   b^en  very    much  im- 
paired if  it  had  not  been  for  the  efforts  which  had  been 
made  in  that  direction.     He  believed  that  local  effort* 
would  have  thoroagbly  failed  to  do  what  wa«  necosaary 
unaided  by  the  Government.    The  Bepartmeait  of  Art, 
which  had  randered  signal  service,  had  aasumed  varion*    ] 
shnpea  from  time  to  time,  and  had  been  developed  by 
taking  new  ground^  and  thtit  had  all  been  done  in  con- 
sequence of  the  development  which  waa  little  foretcen  a 
short  time  ago*  but   which  wtis  now  very  apparent, 
numely,  the  d©t?elopment  in  the  shape  of  the  efitabliah- 
mcot  of  local  museums.     South  Kensington  had  very 
nobly  assisted  in  establishing  Imm.  museumis  from  time     | 
to  time  of  a  temporary  character,  and  tbey  hud  been  ex* 
!  tremelyvalaedwhefovor  they  had^been  founded.  Netting* 
ham  was  the  first  that  had  assumed  a  permanent  character. 
It  wa*  established  somelhins  ii^te  three  years  ago,  and 
the  principles    involved  In  the  est^iblifinment  of  such 
a  aiusenm  had  been  thoroughly  tested.     It  had  be«n 
foand  that  they  could  supply,  with   the   assistance  of 
South   Kensington,  all  the  objecta  that  were  neceseary. 
'  They  bad  had  duriiig  that  time  six  changes  of  objects, 
!*nd  thtjy  found  the  local  nobility  and  gentry  were  very 
willing  to  aid  them  in  providing  things  for  exhibitioti 
in  quite  sufficient  numbers  to  keopnp  the  interest.    Thft 
public  also  took  great  interest  in  the  institution-     Ho 
need  only  say  that  in  a  town  comparatively  small  as    J 
Nottingham  was  compared  with  places  hke   London,  t 
they  had  during  the  throe  yeara  the  following  nambet 
of  vioitorat— In  the  first   year,  131,096^  in  the  second 
year,  139,963 ;  and  in  the  year  whioh  had  }u«t  dosed, 
UOjOOS— each  year  an  increase,  and  the  numbers  being 
very  large.    It  must  ha   borne   in   mind   that  thoaft 
attendances  had  not  been  free.    They  were  advised,  ia 
establiahing  the  musenou  to  make  a  small   charge  of 
one  penny,  and  he  could  testify  most  fully  to  the  fact 
that  that  penny  kept  no  one  away  who  would  boneSt 
by  going.     It  provided  a  very  important  income,  aufB- 
cient  to  defray  all  the  expense  of  cleaning^,  and  attendants, 
and  so  forth.  It  was  a  practioal  thing  in  a  financial  point 
of  view,  and  they  did  not  at  all  fear  the  cost  of  maintr* 
nance  in  carrying  on  an  mstitntion  of  that  character^ 
especially  when  they  got  bettor  promisee,  under  ^^ 
favourable  oircumstances.afi  they  hoped  shortly  to  do.  He 
need  not  enter  into  the  history  of  what  led  South  Koming' 
ton  to  make  the  oJfer  to  them  of  tho  eatablishment  ot  a 
permanent  art  mnfioum,  because  that  was  well-knowm 
to  the  department  of  which  his  Grace  waa  the  ho*4. 
The  success  of  their  school  bad  boon  very  marked ;  ho 
thought  it  was  taking  the  first  rank  in  the  Hngdotn, 
and    it    was  owing   to   that   they  were  honoured  by 
being     chosen    for    tiie    oslabliilmient    of    the    fifit 
art   mnaeum.    Of  course,  in  the  fistabliahment  of  an 
institution  of   thtt   kind,   and   in   loaning   objcote  ot 
great  national  value,  it  was  necetaarj'  to    have  some 
one    responfiible,    and    tii      department    made    it    a 
condition    that    tho  Town    Council  and  mnni*:ipahty 
should  take  tho  responsibility  of  the  management.    It 
was  a  matter  of  serious  consideration  as  to  wbctber  they 
would  undertake  that,  in  the  first  instance,  but  thoy  did  j 
1  ultimately  by  an  lUmoet  unanimous  voto  dt»dde  to  do  io^ 
'  and  the  aaccesa  was  so  marked ^  that  more  recently  the^ 
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bad  appointed  a  committee  to  consider  the  question  of 

getting  better  premifles.  That  committee  reported  in 
vonr  of  the  Castle  project,  where  they  wonld  obtain  a 
most  suitable  property  upon  advantageous  terms. 
They  could  get  the  shell  of  the  old  castle,  which  was 
burnt  in  1831,  at  the  time  of  the  Reform  riot,  a  build- 
ing of  considerable  dimensions,  this  they  could  restore 
for  something  like  £20,000,  and  it  would  then  be 
worth  what  ther  could  not  get  otherwise  for  £100,000. 
In  &ct,  it  would  have  more  wall  space,  and  as  many 
good  rooms  for  exhibition  of  pictiu'es  as  Burlington- 
house,  and  be  quite  suitable  in  all  other  respects.  This 
they  could  obtain,  together  with  1,700  yards  of  groux\d 
surrounding  it,  at  a  rent  of  £200  a-year.  The  Corpo- 
ration had  undertaken  the  responsibility  of  negotiating 
the  lease,  and  undertook  to  pay  that  rent,  and  in  addi- 
tion, to  find  £6,000  of  the  public  money  of  the  town, 
provided  £9,000  could  be  found  from  other  sources.  It 
was  thought  that  a  minimum  sum  of  £15,000  would  be 
required.  They  were  desirous  of  getting  as  much  more 
as  they  could,  because  they  wished  to  do  the  thing 
well,  seeing  that  its  success  would  materially  depend 
upon  the  manner  in  which  it  was  carried  out.  He  was 
glad  to  say  that  although  it  was  expected  in  the  first 
instance  that  even  £9,000  would  with  difficulty  be  raised 
by  appeal  to  the  Government  and  public  donations; 
they  had  already  overtopped  that  amount  in  public  dona- 
tions. They  had  £6,000  promised  by  the  town ;  they 
had  £9,700  already  promised  by  local  gentry  and  in- 
habitants of  the  town ;  and  their  appeal  that  morn- 
ing was  in  the  hope  that  the^^  would  be  able 
to  do  the  thing  much  better  by  gettmg  another  £6,000, 
making  a  total  of  £24,000,  which  could  be  extremely 
wedl  spent.  They  could  do  with  less,  but  they  thought 
that  sum  could  be  spent  with  great  advantage.  They 
asked  that  the  Gk)vemment  would  give  them  besides 
the  £12,200  to  be  found  by  the  inhabitants  and  £6,000 
from  the  town,  another  £6,000  to  make  up  the  £24,000. 
They  were  aware  that  applications  for  money  were  con- 
stantly being  made  to  the  Chancellor  of  the  Ebcchequer, 
and  they  knew  what  had  been  done  in  the  past  in  such 
matters.  There  was  one  instance  of  what  he  thought 
might  be  considered  a  museum  not  only  aided,  but,  he 
behoved,  entirely  built  from  the  taxation  of  the  country, 
namely,  the  Bethnal-green  Museum.  He  believed  that 
was  maintained  also  out  of  public  funds,  and  all  that 
was  done  by  the  public  in  that  instance  was  to  sub- 
scribe something  like  £2,000  for  the  site.  He  con- 
sidered Uiat  was  a  very  noble  thing  to  do  in  such  a  dis- 
trict as  Bethnal-green.  But  he  must  urge  the  claims 
of  the  provinces,  because  they  all  contributed  to 
the  taxation  of  the  country,  and  they  believed 
that  at  all  events  they  had  some  claim.  It  was  not 
absent  from  their  minds  that  institutions  of  the  kind 
could  not  possibly  be  established  in  all  larg^  towns,  but 
the  V  considered  they  had  a  special  case.  They  represented 
a  site  which  might  be  regarded  as  the  centre  for  a  very 
large  district,  and  in  its  adaptability  to  the  purpose 
comd  not  be  matched  anywhere.  Taking  all  things 
Into  consideration,  the  nature  of  the  site  and  its  sur- 
r6undings,  he  believed  the  project  was  popular  nOt  only 
in  the  town  of  Nottingham,  but  in  the  neighbourhood, 
and  if  they  wanted  any  evidence  of  that,  the  presence  of  so 
many  members  of  Parliament  representing  neighbouring 
borouffhs  would  a£ford  it  He  might  say  it  was  neces- 
sary for  them  to  obtain  an  Act  of  Parliament  to  enable 
them  to  proceed  as  they  had  done,  because  corporations 
were  not  empowered  to  spend  money  for  such  purposes, 
and  he  would  quote  two  clauses  refSsrring  to  that  par- 
ticular matter : — '*  The  corporation  may  accept  from  the 
trustees  for  the  time  being  under  the  will  of  Henry 
Pelham,  late  Duke  of  Newcastle,  and  those  trustees 
may  grant  to  the  corporation  a  lease  of  the  Castle  of 
Nottingham  and  the  grounds  thereof,  and  approaches 
thereto  or  any  part  thereof,  for  any  term  of  years 
not  exceeding  500  years,  at  such  rent  or  for 
Attoh  other  ooniiderationy  and  on  such  terms  and  oondi< 


tions  as  the  corporation  and  tiiose  trustees  agree  on. 
If  and  when  a  lease  of  the  castle  ot  Nottingham  snd  of 
the  grounds  thereof  is  granted  to  the  cori^ontmi  uder 
this  Act,  the  corporation  may  lay  out,  maintain,  sad  um 
the  same  as  a  park,  place  of  recreation,  museum,  or  other 
place  of  exhibinon,  and  may  charge  such  mm  for  sdnus. 
sion  thereto  as  they  frt)m  tune  to  time  think  fit,  andtiie 
lands  and  buildings  comprised  in  the  lease  shall  be  by  i 
virtue  of  this  Act  part  of  the  borough."  He  wss  tery 
glad  to  find  her  Majesty's  Ministers  in  sympathy  with 
Fine  Arts,  as  was  evidenced  by  the  dosing  paragnph  in 
Mr.  Disrs[eli's  speech  last  week  at  the  baiiquet  of  tha 
Royal  Academy : — ''  I  hail  it  not  as  a  mere  oereoonT, 
but  as  a  public  recognition,  that  there  are  relations  vludi 
ought  to  be  cherished  between  ihe  Fine  Arts  and  the 
Grovemment  of  the  day.  I  hail  it  beoaiue,  on  the  psrtof 
the  Ministry,  it  gives  Uttem  an  opportunity  of  ezpresnng, 
as  the  responsible  advisers  of  the  Crown,  their  sjmpsthj 
with  those  arts  which  add  lustre  to  life  and  soften  tad 
elevate  the  condition  of  man."  It  remained  theielbn 
simply  a  question  of  financial  arrangement.  With  refer- 
ence to  the  financial  part  of  the  matter,  he  might  mj,  u 
he  believed  the  Chancellor  of  the  Exchequer  was  rather 
poor  just  now,  that  they  would  not  require  the  money 
this  year.  All  they  wanted  at  the  present  time  mi  a 
promise  that  they  should  have  the  money. 

His  Orace  the  Duke  of  Bichmond  said  he  waiTer; 
sorry  that  the  Chancellor  of  the  Exchequer  was  not  alk 
to  be  prdsent.  He  knew  that  he  had  intended  to  ba 
there,  but  there  being  a  morning  sitting  in  the  Home  o( 
Commons,  he  was  unavoidably  absent.  The  Chsnoellor 
of  the  Exchequer,  however,  wished  him  (his  Graoejti 
make  his  apologies  to  the  deputation,  and  to  add  vtaX 
there  was  nothing  he  took  so  great  an  interest  in  as  tb 
museums  of  the  country.  With  regard  to  the  mooef 
part,  of  course  that  remained  with  the  Chancellor  of  tb» 
Exchequer,  but  he  would  put  before  the  Chaoodloro^ 
Uie  Exchequer  the  very  able  statement  which  h«d  to 
made  as  to  the  great  beauty  of  the  site  and  the  eligibiBtf 
of  the  castle  for  containing  such  a  musuem.  He  unto* 
stood  Mr.  Ward  to  urge  that  all  he  wanted  from  the 
funds  of  the  Government  was  a  grant  of  £6,000. 

Mr.  Ward  said  that  was  so. 

His  Oraoe  said  he  understood  Mr.  Ward  to  say  he  wtf 
quite  aware  that  Nottingham  was  an  exceptional  place, 
and  that  it  could  not  be  ursed  upon  the  Goverxunint 
from  other  towns  that  they  also  might  require  something 
of  the  same  kind. 

Mr.  Ward  said  he  did  not  go  that  length.  He  My 
exi>ected  that  from  some  large  centres  similar  am^* 
cations  would  be  made.  He  might  m^ition  that  ortki 
140,000  people  who  visited  the  museum  at  NottinghaOi 
not  more  than  40  would  have  come  to  South  Kensington. 

Mr.  Denison,  M.P.,  desired  to  say  that  Nottinghia 
was  a  sort  of  centre  for  the  Midland  Counties.  It  would 
not  be  an  institution  for  one  town  only,  but  the  centre  of 
a  large  district. 

Mr.  Bass,  M.P.,  said  he  had  no  authority  to  speak  on 
beludf  of  the  borough  he  represented,  but  he  was  qvaie 
sure  that  when  it  came  to  be  explained  to  them  thef 
would  be  very  well  pleased  with  the  scheme,  and  n0 
doubt  would  do  their  part. 

His  Chrace  inquired  whether  Mr.  Baas  was  sure  tbef 
would  not  start  a  museum  of  their  own. 

Mr.  Bass,  MP.,  didnot  think  they  would.  In  ^ 
first  place,  they  could  not  get  so  beautiful  a  site.  He 
might  add  that  he  was  perfecSv  well  aoquainted  with  ^« 
place ;  he  had  walked  about  it  scores  of  times  vh«i  he 
was  a  boy,  and  he  did  not  think  a  better  position  ootUd 
be  found  in  the  kingdom.  If  he  might  presume  to  mtn 
a  remark  upon  the  sketch  which  had  (been  exhibttad,  he 
might  say  he  thought  itwodd  be  betterwilboot  the 
tower. 
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Wifd  «Biil  tlie  i^ofld  plan  i)iow«d  tb«  bttUding 

obseived  th&t  they  E©ed  not  go  into  the 

tlia  bttilding.    Hia  duty  merely  v/m  to  tell  the 

of  tb«  Eitdieqii«?r  the  facta  which  had  hflen 

-* —   him,  Jmd  the  appiication  which   was 

10^      But  he  could  not  »hiit  his  oyt-s, 

the  deputation  did  not,  to  the  fact  that 

Opemed  a  very  l/urge  quefttioa*     Subaidij^- 

, I   in    Nottinghiim  opened    the  qufsUon 

tocli  tbingt  ffliiffht  not  oho  be  repaired  in 
^.Aberdeen,  ^.,  in  the  North,  and  throngbont 
'  jfL,  they  €Ou]I  not  look  at  it  merely 
Uinghiiin  or  one  or  two  other  places, 
,u  qui^tion  of  aubaidising  other  plocea 
migbt  Lhinic  ihey  hid  eqml  claimn.  He  wa»  not 
m^  im  opinion  ono  way  or  the  other,  but  Qier«ly 
fit  Hi  a  fiict  not  to  be  loit  sight  ot. 
Iwley,  M.P.,  %'antured  to  snggeat  that  there 
nrt  fey  any  poaaibility  be  a  bettei^  ftppKjpriation, 
iKMWiabi©  limite,  of  the  publio  moneys  Ui*n  juat 
^  ta  wDtild  BtimuhLtn  the  creation  of  muaauma 


iflfiM  aid  tlut  waa  a  point  for  the  GoTenuncnt 


I  am 


*,  Aldermtn  Ward  thought  that  a  moKum  of  the 
^^t^ttrti  to  be  of  any  value,  and  at  udl  attractive, 
i  be  Urge,  becanae  the  objects  they  exhibited  came 
.ifeiy  largo  neighbonrhood,  and  muit  provide  for 
^ka  <rf  f%  large  population*  He  thought  it  would 
^JculKTly  hard  upon  a  town  if,  becjiuae  hairing 
the  initiiitive  in  founding  an  iustitntion  for  a  difi- 
snilefi,  the  entire  burden  fell  u^n  that 
red  it  waa  not  at  all  an  unfair  thing 
Bome  help  ehould  come  out  of  the  public 
country  for  auch  an  object.     If  i%  town 

^ _j,  in  providing  institutions  for  ttie  bendiit 

fnnranndlng  district,  took  upon  itself  thu 
fit*nfcttj»Pj  and  r«apoiiflibilityofmanagementT 
pMm,  he  conaidered,  at  all  efents  to  fiome  mvdi 
iU  tfimply  snggested  thia  because  it  might 
"    uhich  did  not  occur  to  the  mind  nt 
Id  thought  was  of  very  greut  weight; 
..„^ui  it  wiw  an  argnment  which  could  only 
I;  mel  by  granting  the  money. 
^n  then  withdrew^ 


CHANNEL  PAI^AGE. 

•  --  hat  the  first  practioal  trial  for  the  im- 

d«Emoe,  in  which  thia  Society  has  taken 

wotmiide.    The  Ji«»tf^r  ateamahip,  the 

^^oi  ♦kich  hiive  for  some  montha  been  before  the 

,niade  her  first  formal  voyage  aofoss  the  Channel. 

I  to  the  liberality  of  the  directors  of  the  ship,  the 

1  mid  3>ovor  Railway,  and  the  Northern  Railway 

iiA  unit^  invitation  to  viait  Parii  and  riitnm  on 

ay,  brought  togetheTf  on  bontd  tho  BeMtettur,  a 

I  party  of  acitintific  men^  engineers,    sailors, 

t  ef  th«  Legialature;  and  othera  to  witness  the 

n*nU  The  weather  was  unfortumitely,  both 

i  of  going  and  retniming,  of  too  calm  a 

to  Mam  into  play  tho  apodal  quahtiee  of 

9vm  H  tha  machinery  ot  the  swinging  saloon 

1  te   a    gufhciently     perfect    condition    for 

li   efiloieney    in    the     prevention    of    sea- 

llie     voyage,     however^       if     not     made 

lh«  tpecd  that  had  been  hoped  for,  waa   at 

'    in  excellent  time,  and  with  on  aniouht  of 

the  pusiengcra  which  showed   a  marked 

■■^'•r   anything  ever  yet  attained  on  any 

<:,  not  even  excepting  the  Irish  mail 

i  uiidy  stand  at  the  head  of  their  class. 

;  iji  McoOeiftt  oocmrod  at  the  Cakis  pier  is  true, 


but  when  it  is  considered  that  the  wholo  procj&din^i* 
were  an  entifo  noveltv,  and  that  the  aize  of  the  ahip 
presented  difiicnlties  of  no  ordinary  natnre  in  entering 
the  narrow  harbour  of  Calaia,  however  competent  the 
captain  might  be— Mid  there  ia  no  desire  to  disparage 
hia  attainments— it  is  not  surpriMng  that  aomething  on- 
erpected  should  oecvir.  Experience  will  doubtleaa  re- 
medy ell  this.  Tho  following  letter  in  tho  Thha,  from 
Admiral  Sir  Spencer  Robinson,  who  was  on  board,  idves 
a  fair  and  T^asonable  eiplaoation  of  what  took  plrtoe» 
and  coming  from  one  so  ejtperienced  as  a  sailor  and  a 
builder  of  ships,  may  be  relied  on :— 

.Sir  Spenc^^T  Robinson  aays  :-*^  I  think  that  ^  those 
who  cmsaed  over  from  Dover  to  Oalaia  in  tho  StMemcr 
on  Saturday  last  (of  whom  I  was  one)  will  not  wish  to 
Me6  the  8000088  of  ft  most  important  effort  t^  promote  the 
comfort  of  the  travelling  public  put  in  jeopardy  through 
any  misapprehenaion  of  facta.     The  limited  experience 
of  the  Mi^MHintut^*!^  qualities  which  it  has  been  posajble  op 
io  this  time  to  acquire,  seema  to  prove  that  the  ship  ateers 
with  ease,   anffft-era  her  helm  well  «nd  qnicWy.   and 
posaeaaoB  tho  power  of  moving,  by  her  enginee,  ^^^ 
ahead  or   aatem,  under  an  nnuaoal  and   remarkable 
degree  of  controL     Perhaps  a  non-toohnicjd  deacnp- 
tion  of  what  the  Bummer  had  to  do  in  going  into  harbour 
on  Saturday  may  explam  to  the  pubtio  the  atate  of  the 
ease  as  far  as  it  can  be  known  without  further  inquiry. 
Calaia  Harbour  ia  formed  by  two  projecting  piers,  whose 
distance  fipnrt  ia  50ft,  IcM  than  the  length  of  the  JJ«m- 
flier.    On  the  left  of  the  spectator,  looking  insbote,  w 
the  pier  alongside  of  which  the  Betsemtr  has  to  find  her 
berth,  between  600  and  600  yards  from  the  pier-head. 
As  both  theae  piers  are  for  a  considerable  distance  from 
their  extroroities  constructed  of  opon-work  resting  upon 
piles,  the  tide  passes  through  the  openings  freely,  and 
i*t  the   time   of  the  Beanamer'^  approach    was  running 
atroogly  from  the  right-hand  pier  to  the  left.    Tho  ship 
approat!hed  the  entrance  aL^cording  to  custom,  obliquely, 
ket^piag  aa  close  to  the  right-hand  pier  aa  ijoseihle  (the 
tide  setting  strongly  to  the  left),  put  her  helm  a-port  as 
aoon  aa  the  pier-head  was  passed,  and  turned  qmckly 
and  perfectly  into  the  fair-way  between  the  piera.     It 
seemed  aa  if  a  ship  which  had  made  so  sharp  a  turn  m 
satiafa<?torily  would  not  have  found  it  difficult  to  keep 
in  the  fair-wav,  or  aa  much  on  either  aide  of  it  as  thoM  m 
charge  of  her  ahould  think  deairable ;  hut,  whether  tha 
ship'H  helm  waa  not  put  over  to  ativrboard  soon  enough,  or 
from  sQme  other  cause,  tho  ship*s  head  never  pauaod  in 
turning  towards  the   right-hand  pier,  and  as  far  m  L. 
could  see,  though  tho  rate  gf  turning  ilackemed  hefer©  ^ 
tho  collision,  which  occurred  about  260  yards  from  the 
pier- head  on  the  ri^ht,  the  turning  movement  to  the  lelW 
that  is,  away  from  the  pier— had  not  began  when  the  *U3ci- 
dent  happened.     The  bow  and   foremost  apooeoning 
struck  the    pier    obliquely,   destroyed    nmny    feft    of 
remarkttbly  rotten  wood,  and  us  aoon  as  the  ship  was 
clear  of  the  wreck  she  steamed  slowly  over  to  her  berth 
on  the  opposite  aide  unharmed.     1  have  no  doubt  that 
the  tide  which  I  have  described  as  setting  strongly  from 
the  right-hand  pier  to  the  left  operated  with  very jin- 
equal  atreogth  at  the  onter  ond  (or  stern  of  the  ^p) 
irom  what  it  did  at  tht^  inner  end  or  bow  of  the  shtp^ 
and  would  naturally  render  tho  st4?ering  of  any  ship  so 
placed  a  matter  of  conaiderable  difficnlty.     No  abip  will 
ateer   unlesa  she  has  way  on  her,  and  way  *>nongh  ta 
connteract  the  accid^tnl  movement  of  the  water  acrostj 
the  line  of  her  path.    Whether  the  ship  had  aumcientl 
way,  or  whether  the  holm  was  pnt  over  to  starhoaid  at 
the  right  momtnt,  I  cannot  say  j  I  waa  not  in  u  poamoa 
to  see  or  know  what  passed  with  reference  to  thesa 
points,      I    ought   to    have    mentioiw*!   o^lijr   that 
the  wind,  moderate  ia  etrength,  was  blowing  ohhquslf  3 
fejm  the  right-hand  pier  to  the  left,  and  was  actinjf^ 
therefore,   so    far  as  it  had    any   effect,  to   tnm 
outer  end  or  att^m  of  the  ship  towards  the  left-hand  p.^ 
I  have  not  sufhcient  local  Jtnowled^  for  my  ojnnioirt^ 
he  absolutely  conclusive,  hot,  notwithstanding  what  h* 
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^  appeoedf  it  fi  tny  otmTxoti&ii  that  -whjenoTer  tlwt»  is 
w^\^v  eDOttgh  the  Btatimr  can  be  takcA  Into  CalaiA 
Harbour  without  an  AC0idea&>  Ko  profeaaional  umn 
would  deny  that  every  ahip  hm  Hgme  parti ouIelt  pomta 
mid  qtmlitieB  dUFdriiig:  from  thoae  nt  atbei:  ships,  and 
which  whaa  known  and  di»eovered  by  practioe  rand^ 
th».4r  hjindlinir  pei^tly  ^mwte  and  oertam;  and  nmn 
who  know  thfi  aooomikliBhedsMimui  who  has  lately  talc^ 
charge  of  the  Bmmmr  will  doubt  hk  ability  to  obtain 
a  complato  maatery  of  h^  qaiaitiea  in  a  vary^ abort  time. 
I  timcerely  hap«  that  the  difficultly  which  beast  the 
efTGrts  1»  improve  our  Channel  comnmnicatiou^  and 
from  which  no  one  connected  with  the  eaterpriae  ie  pi:- 
einpt>  will  not  r&sbly  be  conaidared  itwormountabk,  and 
that  our  efforta  may  be  crowned  with  full  und  oompleti? 
euccess— a  auc^eaaaa  much  to  be  detired  hj  tho  public  as 
it  will  be  agreeable  to  ourselToe/* 

Pioneers  in  the  path  of  impTOTement  proverbinlly  hi^e 
always  hiid  to  struggle  with  difficultiea,  and  Mr.  Betaemer 
18  no  uxcoption  to  the  general  rule ;  but  all  honour  ia 
due  to  him,  md  the  public  are  deeply  indebted  to  him 
for  the  enterpriHing  and  enlightened  spirit  which  he  haa 
thrown  into  this  work,  and  the  untirad  onerjjy  with 
whbh  he  has  devoted  himaolf  to  tho  taak.  Let  him  but 
parte vsro  in  his  undgrtaking'T  and,  in  apite  of  adverse 
chooks,  there  is  nothing  which  hiia  tiken  place  which 
need  cauaa  him  to  deapair  of  ultimate  complete  success* 

Since  the  aboro  w&a  written,  Captain  Pittock,  who 
commanda  the  Bfnemsr^  has  addressed  a  letter  to  tho 
Timsit^  in  which  he  eaya  : — 

*'  With  regard  to  the  letter  aigned  by  Sir  Hpeneer 
Robinson  in  the  Timt^  of  thia  morning,  referring  to  the 
Yoyage  of  the  B«AAmtier  to  Calais  on  Saturday,  and  d^* 
icribing  the  accident  wMch  occurred  on  her  entering  the 
harbour  there,  1  ahall  feel  faroured  if  j'ou  would  permit 
me  to  correct  several  important  errort  into  which  tho 
^^allant  Admiral  has  fallen. 

*'H©  u&firts  that  tho  ship  put  her  head  a-port  as  aoou  aa 
iia  pier4iAad  waa  paaaod.  Thia  wm  not  the  ciise.  Tho 
helm  was  not  put  a-port,  but,  on  the  contrary,  was  star- 
boaanled  before  the  veaael  €fntered  thepiera,  and  remained 
io  unta  ahe  strcick,  becauae  it  waa  known  that  the  tide, 
acting  on  the  ahip's  stem  when  her  bow  was  inside^  would 
have  4  tendencj*  to  throw  her  head  towarda  the  west  pier, 
and  the  itarboard  helm  was  to  prevent  it* 

"  Sir  Spencer  al&o  obftorvea  that  *  he  cannot  aay  whether 
Ihe  ahip  had  aufficient  way  on  her,  or  whether  the  helm 
was  put  over  to  starboarii  at  the  right  moment  * — or,  I 
would  preeumot  aoon  enough*  la  reply  to  this  T  may 
fltate  tho  apeed  on  entering  tho  harbour  waa  about 
12  J  or  13  knots  an  hoar,  which  was  thought  to  be  the 
Vest  speed  to  have  the  veaael  properly  under  command 
of  her  helm.  Further,  if  the  holm  bad  been  starboarded 
sooner  ahe  would  in  aH  probability  have  struck  the  east 
pier  instead  of  the  weat  one. 

**1  need  only  add  that  Mr,  William  Hume,  my  chief 
officer^  who  has  been  for  many  years  in  command  of 
steamera  entenng  amall  ports,  and  who  wm  stationed 
at  the  engine  tolegrupba  giving  ordera  to  the  enjgine- 
room  at  the  time,  and  alao  William  Cook,  the  quarter- 
mast^,  who  was  at  the  helm,  fully  corroborate  all  I  have 
above  stated/* 


GEHEEAIt    HOTES. 


Tho  Eauufacture  of  Watehet  in  Europe  and  AmeHoa. 
— A  French  piper  givea  eame  particulars  rejipoctliig 
tbfl  manufftctura  of  watcbes  in  Europe  a&d  Amenca,  It 
appear*  that,  in  1870,  the  whole  numbar  of  watohe*  nuide 
was  2,2tM}sO0O,  of  which  number  Swilzorland  *Ione  fur- 
nithed  1,600.000;  Fmnce,  S00,000 ;  Englaod,  2OO.O0O;  find 
the  i  uited  Stiit?*  lOD.OOO.  Tfte  Canton  ij!  Bern  fuminbtB 
ths  groater  p^rt  of  the  cheap  watchea  mikde  in  SwitzBrland, 
the  annual  prfjduction  BExcoediiig:  5O0.O0O  in  nnuiber*  Tfas 
baat  clfliaei^uf  watch wi  are  nji^ae  in  thw  Canton  of   Geneva, 


whJeh  euppliea  abomt  150^000  wctj  jmz.  Tbi  C« 
Yaud  auppliea  chiefly  tha  wurka  and  not  Sffiilia&  f 
tbe  number  made  cbiefiy  in  thia  canton  bdng limit 
The  Canton  of  NeufcOiatel  ia  ths  aoat  p  * 
a*  regards  th»  quAHtiCy  and  tiiialily,  aad  i 
one-ha]f  id  vaJna  of  the  whole  preduotien  t  _ 
The  Obaervatciry  of  Neoteh^tel  ha^  «uncrfbaled  to  i 
extant  ta  the  parfectioa  that  wAli^h-m&km^  hu  «  ' 
thia  eanlon.  The  watches  aunt  thora  Vi  bi 
in  lSG2j  flhowed  a  variatjon  of  l-al 
ai^era^o  In  24  boura;  and  in  INSS  this  i 
did  not  exceed  0-67*  With  r^j^rd  to  ctift 
y9  aent  to  ilie  observ^iory  in  lUeS,  ai»  ?*Hfld  \mm  1 
a  aoeend  in  21  honra,  bimI  only  eif  ht  ahow^i  a  i 
more  than  a  aaoiiitd, 


irOTIGBS. 


FHQcismiriis  Of  the  SOCIBtl. 

OltDOTABT  MeSTBTOS. 

Wednesday  EvBiimgs*  at  8  o'clock.    The  Idkf 
ing  tirrangements  have  been  mada : — 

May   19.— *'The  Agrionllitnl    Statlstif^  ef 
By  Clements  H,  MjUlKHAMp  Em).,  C.B.    On  thia 
Axiiuaw  CAsaaiA,  Esq,^  Member  of  the  indium  C^ 
will  preoide. 

May  2€.~iVe  Muting. 

Jfxb  2.—'*  Toughened  Grlan/'  By  PiUBf  F.  Si 

Esq.,  C;E.      ^^^ '^ 

MEETIKGS    FOB    TBS    ES6TTIK0    WI 

Mow*,.,  Bqral  tTnited  SerrJoe  Ia»tituticm<  Whibeh*U-yi 
MuoT  E,  Maltland^  "  F^8%aaUiD^  bj  £x$ 
Ta«S....EflTaI  liiititutioii,  Albcinarla^itoect,  W*»  3  pa 
Qladatonei  *'  Cbemifal  Foree.** 
Btadatical,  Somanet  fiiMi«^^ttnea,  WX.,  Tl  j 
Stepbcoi  BotEme,  '^Xbe  Ph^ium.  pf  our  i* 

Importa  and  ilxparto  dndaf  ^e  peal  10  j ^    . 

pAtbolQgical,  ffX  lk£mei»fltM*t,  OgSwrt  tfi«il>1f  J 
Zoolfifrical,  il,  Himo^er^wiiura,  W*^  84  p.ni. 
Wks.  ...SOGIErr  OF  AHTS.  Jiiha-atreM^  Ad^piu.  W  €.»! 
Mr.  aem«atti  K.  aTarktiam^  *' Hia  Asncuitsnl  S 
ties  ot  lodia." 
MfitKxroliifficalj  m.  Great  QeoigeHAiwt.  &W..  7  p 
Fhannaecuttcftlt  IT,  Bloonatwiy^^uaw^  WX^  U I 
Annual  Meetuig. 
Xatraa  ..Lxindoa  Institution,  VlnabniT^i^KOi,  E.C,,  1 
Morl^Tt  *'  Innet  Tboi^riktv  of  fihak^pwre'i 
Qiemieit,  BurUa^a  Hoojie.  W.,  ft  p.a,    I. 


jun.,  "  Nutea  on  MJHc  in  H«4ltJi  lad  1 
a.  Mr.  a.  J.  J.Oolemjm,  **  The  KJf «t*  af ftw^ 
Gbidon  the  Qaaemu  I^roduirtaof  DiitiUatkaj 
boftifcrata  Shalea/*    3.  Ptof.  How,  '*  Sw 

Triaasic  OVap  Mlnff^^"  4,  Mr,  W,  H.  L . 

FaiDt»  in  tha  ExanuoatioiL  of  Watea  Iv  thil 
Method/*    6 .  Dt.  GatAplMU  BmiRk  '*»•  J 
ChoiDutrj  gf  the  l>ea  HantatioBt  el  IB^** 


Fm... 


A.PhiUipa,"lPh« 

claae."     7,  Mr,   m^C  *  "^^ 

Biomido  tuid  finlphm 
Eofal  Ijijtitiiticm,  Alb« 

iNrwBj.  *'The  Pfo^nuaf 

In^T^ntors'  In^titutt%  4,  St,  1^ 

...SOCIETY  OF  AKT8*  Jolm-«tt«t,^     ,    . 
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Bod7i  ite  EaCahhihmi&at;  aad  tbe  0Mt  K^ 
ObcnHOlai  In  ^u  Battalimi.'* 
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Mteliat.  ep^ta.  Mr.  J.  BaaUie  BkmOlm.  *'' 
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Philoiostical,  Uniraaitr  OoU^e,  W.Cg  8  fJ^ 
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Sacifity  of  l^gineera,  tl  *  *.fn  -    TWt  af  tlia  Ma 

AHKHiaIn  gf  tha  Bodot;  to   tfaa  WiilAi 
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efcy*«  Ooaversa-aiaiie  will  be  held    on 
ijune  2dtli«  aX  Soutti  Kensington  Museum, 
of  the  Lords  of  the  Gouneil  on 
€tod«  will  be  issuc?d  in  due  course* 


INDIAN  8£€n05. 

of  the  last  meetingj  &i  which  Mr, 
I  Jjtpcr  on  * '  The  Russiiin  Advance  in  CentrEiI 
I  rend,  will  appear  iu  the  next  issue  of 
It  has  been  deferred  to  admit  of  the 
I  of  a  luaji,  showing  the  country » 


lTf-3£€0l}D  OEDIHABY  M££TIir&. 

Ay^May  UHh,  1^75;  Andeew  CiflaELs, 
'  th^  India  Ccmncil,  in  the  chair* 
*  hUovnsig    candidAt€S  were    proposed   for 
I  u  m*;siiiber3  of  the  Society ; — 

F,R,G.S.,   103,  AVingdtm-rond,  Ken- 

flei  AddycHk  J.?,,  Z,  Ormonde-terraee, 

T,  10,  Mftida-Tale,  W. 
I  ^j  Stanley  .gardeDS,  B^laiiO'park,  N*W. 

ng  DfUididates  were  balloted  for  and 
I  latmbers  of  the  Society : — 

Ar4  7^*  Addiaon*roadj  Kcajnngton,  W. 

Idj    Woodsome^roail^    Ilighgateroadj 

I  VeJleaJey,  20,  Lojadoii-wall,  E.C, 

^  Alignalittf,   1,  Faper-huildiDgSf  timer  Temple, 

I  EfTO  M.,  ee,  WaOing-Btraet*  E,0* 
ramtr,  93,  Di  ford-terrace,  Hyde-part, 

,  12,  Woham-sqiurG,  W.C. 
3,  Great  Cumberland-place,  W» 
WiHiam,    Erersleigh-houiie,    I«Teiid«T- 

*1,   fLichmond*terrace,  Whitehall^ 

lHailiwood.  10«  WhitehnU-plaoe,  S*W. 
r  F,,  i5»  Qtieea'a-gate- terrace,  S*W, 


Webb,  John,  169,  Eofton-roid,  N.W,,  anl  WhiteMars, 
Hantings* 

Wiiittftkei-,  Henry,    8,  Glonoeater-roflid,    South    Kea* 
Bington,  S*W, 

The  paper  read  wae : — 

THE   AGRICULTURAL  STATISTICS  OF 

INDIA. 
By  Cl«nemU  £.  Harkham,  C.S, 

Agriculture  is  the  main  resource  on  which  India 
relies  for  the  supply  of  her  wants,  and  the  branch 
of  admiuistmtion  dealing  with  it  is  the  most  impor- 
tant that  can  occupy  oflioial  attention.  Through 
it  statesmen  may  be  furniahed  with  knowledge 
wliicli  will  enable  them  to  impn:>ve  the  conditiou 
of  the  people,  to  increase  their  means  of  tub- 
tistence^  to  avert  famines,  to  add  to  the  wealth 
of  the  country,  and  to  adjust  taxjition.  And  it  is 
became  this  knowledge  is  not  marshallod  and 
classiEed  with  suffideut  accuracy  ^  and  brought  to 
bear  upon  current  questions,  that  disasters  and 
mistakes  have  occurred,  and  that  the  progress  of 
the  country^  in  moral  and  material  proajjerity,  is 
cheeked  and  retarded.  It  is  the  want  of  aecurate 
knowledge  of  facte,  and  most  assuredly  not  the 
want  of  capacity  to  deal  with  them  when  known, 
that  is  the  evil  to  be  grappled  with,  Expenditures 
of  millions  to  avert  famines,  barrennesfi  from 
reh  efliorescencc,  water- logged  Tillages,  and  aU 
other  evils  connected  with  the  Eritish  adminstration 
of  India  are  due  to  want  of  knowledge; ;  and  the 
con sii deration  of  the  ways  and  means  through 
which  accurate  knowledge  may  be  brought  to  bear 
on  the  consideration  of  administrative  questions 
is  the  first  step  to  the  adoption  of  a  sounder 
systiiin  of  i-ecord,  and  to  the  eventual  introduction 
of  efficietit  measm^es  for  seouiing  the  desired 
results. 

It  is,  however,  essential  to  a  right  understand- 
ing' of  the  matter,  that  we  should  bear  in  mind 
the  habits  and  polity  of  the  agricultural  com- 
munities in  India,  and  consider,  as  the  basis  of  all 
future  measures,  the  muchinery  for  the  collect  ion 
of  agricultural  statistics  whicli  has  existed  among 
them  from  time  immemorial,  in  a  more  or  less  effi* 
eient  form.  Systems  which  may  be  adapted  for  one 
country  and  one  state  of  society  are  often  not  suited 
for  others.  Information  that  is  needed  by  one 
Government  may  be  ^iselesi  to  another ;  and  any 
dodrinaire  attempts  at  unifonnity  are  strongly  to 
be  deprecated.  The  first  and  leading  rule  should 
be  to  use  tbe  machinery  which  is  adapted  to  the 
habits  of  the  people,  and  to  improve  existiog 
methods,  rather  than  to  attempt  the  enforcement 
of  uniformity  or  the  introduction,  of  theoretical 
improvements. 

The  record  of  agricultural  statistics  h  coeval 
with  civilised  government,  and  asauredly  such 
excellence  as  has  ever  been  attained  in  admuii8tr&- 
tion  for  the  good  of  a  people  has  been  due  to  the 
q^tion  of  rulers  founded  on  more  or  less  accurate 
knowledge.  In  Peru,  under  the  Incas^  the  bap  pi 
ness  and  material  comfort  of  the  people  wexe  more 
completely  secured  than  in  any  other  eountry  the 
history  of  which  ia  recorded ;  and  in  Pom  agri- 
cultural statistioH  formed  the  haais  of  all  the  mea- 
sures of  the  Government,  So  exactly  were  the 
res*jurces  of  every  distj-ict  known,  and  so  complete 
wi?Te  the  arrangements  for  supplying  one  district 
with  the  superfluities  of  others,  that  not  only  wer» 


f  aminea  rendered  iinpoB3!ble,biit  tlie  regular  sjitesn 
of  exchanges  seeuj^  a  degree  of  comfort  for  tlie 
people  throug^hout  the  trnpire  such  aa  is  unlmowii 
in  Uiese  daj^,  A  knowledge  of  tte  crops,  and  of 
all  otter  produeta,  wa«  obtttmed  by  meuJis  of  a 
Tillage  syfitem  entailing  exact  tneuaurement.  It 
-WBM  almost  effaced  'm  later  times,  but  the  attention 
of  Peruvian  statesmen  is  now  aroused  to  the  per- 

(  faction  of  the  Incarial  iystein,  and  to  tlie  necea- 
eitf  for  exact  statistioal  records  ai  a  moans  of  good 
goire(nament.  The  statistical  Yoliime^  that  are  in 
preparatioEi  m  Penij  ono  of  which  is  actually  pub- 
lished, are  based  on  correet  principles  of  reooo^ 
and  classification,  and  are  very  fej  superior  to 
inrthing  of  the  kind  that  has   yet  ap^^ired  in 

*  Inoiii. 

I  have  aUuded  to  the  facts  relating  to  a  country 
almost  at  the  antiijodes  of  India,  becauge  it  seems 
desirable  to  point  out  that  the  importance  of 
agricultural  fifefcUstics  h  not  confined  to  any  region^  j 
and  that  reault^  hjive  been  secured  by  them  in 
former  days  such  o.^  are  certainly  not  equalletl  in 
our  time.  Tet  the  machinery  was  analogous,  and  ^ 
we  may^  therefore,  conclude  that  liie  reanlta  mu^t 
be  sought  through  that  machinery)  and  not  by 
sulmtitatiiig  any  other. 

In  the  Bait,  although  the  demand  for  agri- 
cultural knowledge  has  been  more  entirely  due  to 
iiscal  considerations  than  in  Peru,  the  necessity 
foT  it  iiaa^  from  time  immemorial,  been  as  strongly 
felt,  and  itt  aoquisition  has  been  sought  by  similar 
means.  Unhappily,  the  records  of  the  past  are  * 
lost  or  incomplete ;  stillp  in  tlistant  ages^  we  can  j 
discc^m  the  fact  that  agritmltural  statistics  were  | 

'  tlie  basis  of  good  govemment.  Whcsn  they  were 
neglocted,  mii^ takes,  arbitrary  exactions,  and  eon- 
srquent  poverty  and  misery  were  the  oonsequeneea. 
Attontion  to  them  was  synonymous  with  an  age  of 
prosperity  and  hajjpinesa.  In  Persia,  the  king  j 
whose  memory  is  moat  revered,  and  whose  reign  [ 
is  ever  referred  to  as  the  happiest  and  beet,  was 
NouT^hciran;  and  it  was  Nourshdvaii  who^ 
carrying  out  the  intention  of  his  predeceseor 
Kobtwl,  first  established  a  revenue  survey,  and  a 
systf^m  of  meftsming  and  classing  the  lands«  In 
India  all  prosperity  and  happiness  is  Mcnbed  to 
the  reign  of  Akbar;  and  the  work  of  the  gnmt 
king's    favourit(>    minister    proves    that    a    very 

^  ^aborate  system  of  recording  statistics  was  in 
fofoc.  The  **  Ay^n  Akbori"  explains  the  rules  for 
loeasuring  the  fields ^  for  classing  the  soils,  and  for 
ascertaining  the  weight  and  value  of  the  urops. 

The  institutions  in  India,  such  as  the  ^age 
communities,  which  grew  out  of  the  necessities  of 
the  people,  and  have  existed  from  time  immemo- 
rial, and  others  involving  special  tentues  of  land, 
which  have  been  introduced  hy  former  govem- 
mentfl,  arc  now  an  integral  part  of  British  rule ; 
und  it  is  throTigh  the  machinery  supplied  by  native 
institutions  that  oar  knowledge  of  tJie  condition 
and  wants  of  the  cultivators  must  be  obtained* 
The  welfare,  and  even  the  existence  of  the  people 
depend  on  the  eorrectncss  of  this  knowledge,  and 
on  the  way  it  is  iised ;  so  that  the  importance  of 
as^cultnral  statistics  cannot  be  over-estimated* 
"When  we  find  the  cultivatorH  well  off  in  one  dis- 
trict, depressed  by  poverty  and  want  in  another, 
or  on  the  verge  of  starvation  in  a  third,  we  may 
feel  sure  that  tbeise  diflereneea  are ,  to  a  great  ex- 
tentj  due  to  want  of  exact  knowledge  on  the  part  of 


the  rulen.     The  inequalities  are  roughly  4io»7i>if 
comparing  the  average  amotuvt   of  Uik 
{►er  head  of  the  popSatioii,  wbicih  vu- 
fere  lit  part^  of  India*     In  Bombay  it 
in   the    North -West  Provinc*-^,   '2^^    >'• 
Punjab,  2b,;  in  HadraSf  28*  M.;  and  Ui  x^h 
and  Assam,  Is.  lid.     If  we  select  a  vitiligo  m  M 
part  of  India,  and  examinj©  carefully  int^  iM  il 
tenor  t^ononiy,  the  wants  of  its  inhabitiiit^a 
immemorial  institutions,  the  system  of  n^ntTjlSi 
that  prevails,  and  the  machinery  for  to' 
formation  relating  to  it  for  fiscal  and 
poses,  we  shall  have  a  roughs   but  a  Htiftta 
good  notion  of  the  material  from  w^ii^li  the  \U 
of  information  must  be  brought  to 
pared,  so  as  to  form  a  sei-viceab 
knowledge.     For sueh  a  village  is  on.  tmit 
calculations,  and  its  combination  with  i 
enables  us  to  supply  the  fact*  which  ad 
tors  need* 

In  the  Bombay  PreaidencT',  the  meani  < 
such  an  examinaticm  in  perhaps  a  ttioa^  fl< 
and  certainly  in  a  more  ucoeMible  fotm  i 
other  pai'ta  of  India.    For  in  th©  Mdmlt&ti 
the  village  system,  which  dun ^sc^  i-ttiftim-:!  t 
rule  was  the  only  centre  of  - 
repository  of  civil  rights,  is  ^ 
each  village  has  more  than  once  been  tJid  t 
minute  statistical    inquiry^     Fifty   y^tr^ 
typieal  village  in  the  Beccan  vftr 
Coata  f  orexamination, '  and  the  pa  1 
to   it  lu'e  applicable   to  other   MjjIu  j-tta  ' 
Twenty  years  afterwards  the  stjttlement  i 
tated  a  similar  investigation  of  €rv«Ty  villiif«i  ^ 
Mj%  Gooddivo  reported  upon  the  vtltage  < 
tics  ;t  and  there  htm  btM^ii  a  third  miah  inti 
tion,   connected  \rith   the  new  ^lettle 
recently.     Here,  then,  wo  hav^  the  1 
tistieal  inquiries,  in  a  knowledge  of  the  I 
of  agriculture  and  of  the  agricnlti^^^^  ^"'^ 
at  three  distinct  periods*     It  is. 
necessary  to  insist  that  the  obj* 
not  to  fill  ruled  tables  with  figm 
the  well-being  of  an  aggregate  cjf 
ing  an  accurate  and  scientific  knj 
wants  of  each*  and  of  the  means  fi  ►r  ^ 
wants.     The  unit  is  the  viljago  cidtiv»t*;jf  ;J 
we  would  really   understa^nd    the  use  of  1 
agricultural  sftatifltics,  we  mnst  begin  witll 
acquaintance  with  the  agriculturist. 

In  the  Bombay  Presiilency  wn  iveognbo  ] 
a  lean  man,  -with  profiiineut   musclpe,  ami  i 
hanib  and  feet,  with  tsyes  full  and  bladt^^ 
bones  high,  and  teeth  stained  with  beteU  r' 
in  a  iongott  or  rag  between  bis  leg*.  Mjd  I 
round  his  bead»  with  a  black  wch^IIku  d 
cumH,  in  cold  weather.    He  is  fmo-V!   ,ind  i 
pro\'idt^t;  better  informed  thaii 
labourers,  and  devoted  to  his  chil^^i 
and  false.    He  forms  one  in  a  populabuifc  i 
600  to  1,1X10,  which  cultivatea  woam  1,00 
and  lives  in  a  village  surrounded  by  a  mua 
with  two  gates.     The  loi*  to  *200hau»«aii*«f< 
dried  bricks,  '^rith  t«rrai?6d  rocili,  and  tSwi^J 
open  porticoes  along  th^ir  f rontSr  bat  lh»  ^^g» 
dark  interior  rooms  have  no  window^ 


M 


*  TninnffttvEw  of  lb*  BiunlAy  tllifur 
p.  172, 
^  R«[<'irt  on  %\\v  Yiltfti*  OooisiKiiltlA  «f  Ihi 
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'  liniiplei  will  be  of  hewn  stone*  The  f ur- 
'  a  cult! vntor's  houao  coofflsts  of  a  copper 
,  «  few  other  copper  vesseh),  about  20 
jpoti,  tt>  hold  atorea  of  grsiu  and  other 
*  igi  wooden  dish  for  kneadrng  dough,  a 
mai  roUing^pm  for  powderiiig  apices  ^ 
I  kmps*  and  two  beds  la^ed  with  rop<5*  The 
gt  cast  much  more  thE«  forty  ithiUiugfi. 
ricultural  miplomQiits  and  buUooka 
►  v«ilri4ible  possesaons.  The  plough, 
'  of  boftiu-head  and.  hmidle,  but  having 
'fOd  leaving  n  mere  scratch,  is  mt^de  of 
\{Af^iciu  Arabka),  and  only  costs  a  few 
ha  (Jttri  IB  li  rude  friune  on  two  solid woodeji 
\mad  thi^rf!  uro  also  n  harrow  with  wooden 
drill  plough.  A  pair  of  good  oxen  is 
nsj.lil(%  tmd  tho  wall-to-do  hayo  two  pairs* 
•i.  niAiU*rs  ar*^  of  momt'nt  in  calculating' 
,  ->i  cultivation, 

hh  huid   consistB  of  jinjf/atf  the  crops 
.  depejid  on  rains,  irdg»t(td  land,  atid 
liuids,   where  fruit  trees   and 
>  c&refolly  cultivated,  and  oftim  sur- 
r&  hcdg^  of  tbu  blistering  milk  bush 
JUncmiL)    The  hufnbi^  or  cultirator, 
to  attend  to  during  the  year  ;  the 
I  he  «ows  in  Juno  and  July,  and  reaps 
and    Noveuiber ;  ajid  the  rM,  which 
i  U)uD  latter  inonthsy  and  reaps  in  January 
For  the  hhm'if  he  sows  hafori^  or 
llet,  thu  thief  food  of  thw  people,  in  rows, 
-ploujfh,  mixed  with  U^ftt  and  tnuihti., 
JafPun't  or  great  raiUet,   rtihi\    tmd 
Jiir  milltit,  art'  also  Umrif  crops, 
_  \  ftro  wheat  aiid  gram ;  and  h.  variety 
t~ofte&  mixcMl  in  the  same  fields  whioh 
ie  to  uorroct  statisties. 

oiily  ploughed  once  in  two  years, 

of  a  span  is  considered  suMcient, 

working  from  six  in  the  uionung 

nud  ugain  from  tliretj  until  sunset, 

,  wbethrtr  ploughed  or  not,  is  subjected  to 

iiotv  fi  fst  I  If  II  gth  ways  and  then  aaross, 

«n*  the   surfiico    and  destroys   weeds. 

,  is  repeated  thr^e  or  four  times  at 

.  isi  Gight  flays*    When  harvest  be^ii^,  a 

■  oien  for  a  thresb in g- floor,  and  mad r* 

A  pole  five  fi^c^t  high  is  stuck  in 

Lrraina  arc  stacked  roimd  tht?  floor, 

!  >Tmk  oW  the  ears  and  throw  them 

ti^iit  bnllpcks  are  then  tied  to  each 

,  tfO  Qit*  post,,  and  driven  round  to  tread 

;  and  the  winnowing  is  done  by  tt 

on  a  h%h  stool,  and  submitting  the 

T  to  ihe  wind  from  a  basket, 

or  requires  but  bttlo  food.     It  con- 

Boade  of    millet   flour,  with  water 

I  cfn  a  plate  of  iron  ;  greets,  jjods, 

:  in  pieces,  boiled  and  mixed  with  salt. 

find  then  frie<i  in  oil  ;    and 

i:  ixiund  /awori  and  salt.     His 

I  him  laa  dinmir  at  noon,  and  the  two 

tart  taken  on  setting  out  and  retuming 

I  the  Eehk^ 

-day   toils   are  interspersed    with 

Ito  trT     '        Tid  holidays,  each  as  the 

I  mo  t,  which  lasts  five  days, 

'  gaiiir.-  ».'     [iluyed;    the  2/m^ara  in 

Dnifids  twetity  days  afterwards,  and 

'  of  the  bullocks  in  October, 


when  the  poor  beasts  are  painted,  dresssod  np^  and 
fed  with  sugar,  and  thefir  masters  prostrate  and 
worship  them. 

The  office  bearers  of  the  village,  including  aJl 
the  artificBrs,  form  an  institution  wluch  has  niider^ 
gone  no  alteration  from  time  immemorial,  and 
they  alsct  enter  into  calculations  eonm?ctod  with 
the  statistics  of  an  agricultural  %iUage.  The  pateit 
or  head  of  the  village,  has  fr^ehjold  land  or  special 
rights,  and  the  kulkfi^rni,  or  accountant,  also  re- 
ceires  remuneration  in  various  ways.  These  two 
oflicers  supply  the  machinery  in  every  village  for 
collecting  statistical  details.  The  Barra  BullmUt 
consists  of  twelve  hereditary  office-boarers,  in- 
duding  the  paUl  and  kulkami,  who  receive  oer- 
t^n  fees  or  remuneration  from  the  village  m 
exchange  for  profeaaional  eervioes*  Thus  the*  mtar, 
or  carpenter,  the  hhur,  or  smith,  the  ihamhur, 
or  shoemaker,  are  paid  by  each  villager,  and  they 
mend  all  implements  for  agricultural  piu^oses*  the 
owners  finding  the  material.  *Soaie  of  the  oflice- 
l>e4Ar<jr®  have  a  right  to  a  certain  niimher  of  rows 
in  the  crops,  and  all  the  fees  f oim  items  in  the 
statistical  calculation «. 

Such  are  the  circum stances  which  surround  onr 
cultivator  in  the  Deccan,  iind  for  the  most  part 
throughout  India^he  who  forms  a  unit  in  the 
vast  aggregate  of  similar  units  which  are  the 
source  of  the  wealth  and  the  revenue  of  British 
India,  and  whose  welfare  is  the  ultimate  object  of 
agricultural  statistics*  The  proper  statistical  unit 
w,  therefore,  the  extent  of  land  wliich  one  of  these 
living  units  can  plough  with  two  bidlocks  i  and 
this  area,  in  the  Bombay  Presidency,  is  called  a 
**  numb^***  It  is  the  smallest  extent  of  laud  thst 
can  be  ploughed  and  tilled  by  the  cultivator  or 
bread- winner,  so  as  to  serve  for  the  support  of  his 
family* 

If  an  accm'ate  record  can  he  kept  of  each  of 
these  **  numbers,"  as  regards  the  nature  of  the 
soil  and  other  eircumsfamoes,  the  crop  and  its 
yield,  and  the  items  which  compose  the  cost  of 
cultiTation,  the  aggregate  of  these  particulars  for 
all  the  *'nuinbera*''  fommig  a  \iUage,  and  all  the 
villages  forming  a  district,  wiH  furnish  the  mate- 
rials required  by  the  statistician. 

The  three  essential  bases  of  ^statistics  are— space, 
which  is  the  abstract  of  all  relations  of  t^cj-exis- 
U^nce  ;  number,  which  is  the  abstract  of  nil  rela- 
tions of  comparison;  and  time,  which  is  the 
abstract  of  all  relations  of  sequence*  Now*  the 
first  ba^,  namely,  area  or  space,  is  su^pKod  by 
tlio  suiT^ey  for  fiscal  purposea.  Number  is  derived 
from  the  periodical  censuB,  ami  is  the  relation 
between  the  bread* winner  and  hiB  crop,  or  between 
the  aggregate  of  bread-winners  and  the  aggregate 
of  crops.  Time,  the  third  basisj  is  obtained  through 
the  periodical  surveys ;  and  the  compai-ison 
between  prices  of  all  articles  and  services  which 
fotm  the  items  of  the  cost  of  cultivation  supply, 
and  the  means  of  examining  the  relations  of 
siKjuence. 

In  the  Bombay  survey,  the  **  numbers/'  or  fields 
of  a  village,  varying  in  aisii  from  what  a  pair  of 
hullocks  can  plough  tfi  double  that  quantity*  *re 
carefully  measured,  with  the  nfice&sary  checucs  to 
injure  accuracy,  Ian  da  held  on  different  tenures 
being  meamiTod  separately,  and  different  lands  of 
culturet  such  as  wet,  dry,  and  gardeun,  being  treated 
as  separate  *'  numbers."     The  checks  are  taken  by 
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a  European  asmatant,  and  the  errors  of  native 
meaaiirea  are  not  nlJowed  to  exeeeil  2  per  cent.  All 
the  origmal  reisords  are  kept  in  the  vernacular 
language. 

Affcc?r  the  "  numbers  **  or  fields  eom posing^  a 
village  are  meaaured,  there  ia  a  process  of  clasSfi- 
cation  for  purjioses  of  as^easment^  whiob  also  sup- 
plies  essential  information  in  tbe  preparation  of 
agricultural  statistics-  The  fields  are  classified, 
according  to  the  productive  capability  of  the  soil, 
in  three  distinct  orders ^  black,  brown  or  yellow, 
and  gravelly.  Tbese  are  a^ain  gauged  according 
to  their  deptb,  on  whicb  depen<&  their  ability  to 
imbibe  and  retain  moisturOi  Then  the  presence 
of  deteriorating  ingredients  i  technieally  called 
**  faults  ''—choonkud,  a  mixture  of  nodules  of  lime- 
stone ;  wahn^  a  mixture  of  sand  [  potuow^t^  aloping 
surface-  ktiwid^  want  of  cohesion  among  particles 
of  soil ;  hanul,  a  mixture  more  or  less  imjierrious 
to  water;  doopun,  liability  to  be  swept  over  by 
running  water ;  popitlwttt,  exceas  of  moisture  from 
surface  springs ;  fforhur,  mixture  of  large  nodulea 
of  Hmestone— is  taktm  into  consideration,  as  well 
as  the  means  of  irrigation  and  distance  from 
markets. 

Thus  the  statistical  units  arc  meaiured  and  classi- 
fied, and  a  return  for  tbem  is  made  for  each  village, 
with  the  population «  number  of  live  stocky  carts, 
jdonghs.  wells,  and  other  agricultural  details. 
These  returns  are  only  prepared  at  intervals  of 
some  years.  But  every  year  statements  are  sent  in 
of  the  number  of  acres  in  each  village  under  28 
of  the  principal  crops,  with  the  number  left  fallow 
and  temporarily  out  of  cultivation,  the  prices  and 
the  rate  of  wages,  and  village  population.  The 
village  accounts  are  combined,  so  as  to  give  the 
results  for  each  tuluk ;  the  taluk  accounts  are  united 
into  accounts  for  coUectorntes  and  divi^ionSt  and 
tbesd  again  furnish  agricultural  statistics  for  the 
whole  Presidency. 

I  have  selected  the  system  prevailing  in  the 
Bombay  Presidency  for  more  detailed  descriptian, 
because,  to  the  best  of  my  judgment,  it  appears 
to  be  beat  adapted  for  the  record  of  statistics 
making  some  approach  to  accuracy.  The  aamo 
system  has  been  introduced  into  Mysore,  and 
eventually,  not  at  present,  statistics  will  be  avail- 
ablt^  from  that  State  in  the  same  form  as  those 
which  can  now  be  supplied  from  Bombay, 

But  there  is  analogous  machinery »  differing  in 
iktftils,  in  sevonU  other  parts  of  India,  In  the 
Madras  Presidency  the  statistical  records  collected 
between  1810  and  1825  are  most  full  and  complete 
in  every  respect,  more  especially  those  for  Tin- 
novelly.  At  present  the  measuring  portion  of  the 
survey  is  effected  with  greater  scientific  accuracy 
than  m  Bombay,  and  the  classing  of  soiLs  is  flonc 
on  similar  principles.  Annual  returns  are  fumishcd 
of  the  acreage  of  cultivable  and  cultivat(xl  land 
in  each  village,  and  of  irrigated  and  dry  cr^ij>s, 
as  well  as  of  three  principal  crops,  sugar,  cotton, 
and  indigo,  and  of  prices  and  rates  of  waives.  But 
the  acreage  under  various  millets  and  pulses,  and 
other  dry  crops,  is  not  ^ven  separately,  as  in 
Bombay,  the  Punjab,  Oudh,  &c.  There  is  also,  in 
Madras,  a  quinqucmiiftl  agricultural  census,  con* 
taining  those  details  of  population,  live  stock, 
implements*  &c.,  which  arc  furnished  in  Bombay 
at  each  settlement.  In  Malabar,  however ^  which  is 
one  of  the  most  interesting  districts  in  the  Madras 


Presidency*  owing  to  the  prevalence  d  i 
private  rights,  it  is  more  diffiealt  to  oU«i^ 
ties.  In  Madras^  as  in  Bombay^  the  vilkiii 
are  combined  into  those  of  fal^b,  aftdm 
published  showing   the  general  raralti  tat  i 
coHectorate. 

In  the  North -A^est  Provinces  the  t 
tlementa,  and  capeciaDy  the  moat  reeent  oim«| 
furnished  a  scries  of  records  and  maps  wli"  *' 
useful  with  reference  to  the  time  they  wm 
But  hitherto  these  records  hare  not  Wo  1 
to  date,  There  is,  in  this  prt  d 
only  one  section  of  the  agrictdtural  statictkil 
arc  recorded  Ln  Bombay  and  Madras  " 
those  given  in  the  periodical  setS 
Details  cati  only  be  supplied  referring  to  ( 
periofls,  and  not  annually.  The  extcal 
information  that  has  been  periodicaUy 
can  be  judged  from  the  report  rao^ll;  i 
Mr.  Halaey  on  the  district  of  Cawupofc. 
enabled  to  show  the  estimated  oost  of  ci 
of  the  six  principal  crops,  as  dedceed  fmaail 
tics  coUecte^l  at  three  different  perJodi  ^ 
Robert  Montgomerj%  Mr,  Hnme,  and  ' 
The  details  include  thequaaity  of  seed  i 
sow  an  acre,  the  cost  of  ploughing, 
manure,  weeding,  watering,  bird-scarmg,  n 
threshing,  the  total  expenses,  r™t,  pr-" 
quantity  and  value  of  each  crop  per  j 
prices  of  grain  and  pidseaeach  year  fori 
and  a  comparative  statement  of  produe^  i 
irrigated,  and  when  under  Irrlgaticm  by  l 
canals. 

But  annual  retttms  were  also  Tn>odf*ii  ' 
North -West  Provinces,  and  the  suggest  i.u  i\ 
Buck,  the  secretary  to  thn  Board  of  KevtiiuVj 
a  special  officer  should  be  employed  for  tli»r^ 
vision  of  the  records,  has  recently  been  t  ^^* 
8ir  John  Strache3%  the  present  Lie  uteni 
nor.  This  officer  will  supervise  the 
agency,  see  to  its  efficient  instruction,  find  i 
an  ftimual  series  of  a^icultural  stJiiisti^r^ 
subordinate  staff  will  test  the  accurscy  * 
maps  and  records,  and  he  will  himself  co 
and  arrange  the  materials  on  a  onifonn  J 

In  the  Punjub,  where  the  village  iystem  i 
the  measurements  were  executed  by  the  J 
or  accoimtants,  who  were  specially  tMi«4J 
who  prepared  the  field  maps  and  r«^*?r»,i 
careful  series  of  checks.     The  Pranj^h  Mf 
reports  are  perfect  mines  of  statistical  infoi 
Among  others,  that  of  M>,  Bames  an  th*  1 
district  may  be  mentioned    as  mo*t  ^^^*^ 
while  that  by  Mr.  E,  A.  Prinsep,  en 
district,  is  remarkable  for  the  amouJit 
suggestive  matter  it  contains,  and  for  its  i 
series  of  maps,  which  show  the  immense  ip 
of  that  method  of  statistieal  illuBtratia 
acreage,  first  of  cutturable  and  unrulti 
and  then  of  irrigated,  moist*  and  diy  c 
are  given,  the  classification  of  soils  «»^  *    - 
bution  according  to  products  as  well  as  »*l 
of  rotation  of  crops,  also  the  number  ol  f" 
carts,  cattle,  population,  prices  and  twkmt 
This  information,   with    many  0*h« 
details,  is  contained  in  all  settlemelitt^ 
the  adoption  of  a  measure  similar  tM  IhitJ 
by  Sir  John  Strachey  in  the  Norths  Wi^^i  r 
will  place  the  Punjab  on  thi^  samo  fofjung* 

In  the  Lower  Provinces  of  T     ~'  "^ 
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seiteent  has  caused  the  effaoement  of  that 
mflduneiy  for  the  record  of  agricoltaral  statistics 
iddch  is  supplied  in  other  parts  of  India  by  village 
lad  district  officials.  They  cannot  be  coQeoted 
withoata  separate  staff,  which  would  entail  ereat 
expense,  but  Sir  G^eotge  Gamjpbell  has  introduced 
•plsuof  selecting  certain  disMcts  for  statistical 
^tmeQt,  which  will  at  least  be  useful  so  far  as 
those  flpedal  districts  are  concerned.  But  it  will 
be  lane  before  satisfactory  results  will  be  received 
from  tiiis  rich  and  important  province. 

There  are  monographs  on  some  of  the  special 
products  of  India,  such  as  tea,  silk,  cotton, 
tobacco,  fibres,  and  especially  jute ;  and  others  are 
needed  on  opium,  indigo,  coffee,  and  sugar.  I^ese 
form  admirable  bases,  and  should  be  given  for 
each  year  in  the  annual  returns. 

Cjoidy  allied  to  agriculture,  and  forming 
inalienable  portions  of  the  subject,  the  statistics 
of  irrigation  should  be  collected  and  displayed 
tide  by  side  with  the  facts  referring  to  the  area  and 
yield  of  crops  and  the  cost  of  cultivation.  The 
present  returns  give  the  area  of  land  under  irriga- 
lioo,  and  the  classification  of  soils,  as  well  as  the 
ninfalL  To  these  detaUe  should  be  added  the 
tonrces  of  water-supply,  and  the  depth  of  water 
in  veDs.  The  disturbing  influence  which  irriga- 
gition,  when  supplied  to  a  region  hitherto  mainly 
voder  dr^  cultivation,  has  upon  agriculture  is 
Terrgtrikmg.  In  a  district  of  Kohilcund  the  area 
tnoer  well-irrigation  increased  from  4,991  acres  at 
tte  period  of  the  settlement  of  1835  to  202,505 
icree  at  the  last  settlement.  But  Mr.  Buck  points 
*at  that,  at  present,  our  ideas  on  the  resmts  of 
irri^tion  (he  is  speaking  especially  of  canal  irri- 
|>^)  are  founded  on  mere  conjecture,  which  a 
Mries  of  reliable  statistics  would  enable  us  to 
*^Jsoe  by  knowledge  based  on  certain  and  accu- 
^^  facts.  It  is  by  no  means  certain  that  the 
wrodnotion  of  canals  would  be  beneficial  to  a  dis- 
Wct— frequently  the  reverse  would  be  the  case — 
Maocunite  knowledge  may  as  often  avert  ad- 
NMtiative  errors  as  promote  the  construction 
N  xuefol  publio  works.  In  some  parts  of  India 
fcft  whole  history  of  agriculture  and  population 
Jjpends  upon  irrigation.  In  the  open  country  of 
l^re,  for  instance,  population  has  little  or  no 
"istenoe  except  in  connection  with  works  of  irri- 
^on,  and  nearly  (M)  per  cent,  of  the  whole  area 
n  that  State  has,  by  the  patient  industry  of  its 
^habitants,  been  brought  under  the  influence  of 
^"^.  The  total  number,  as  given  by  Major 
"akey,  is  26,450,  or  one  pjar  square  mile.  It  i& 
J^dently  clear,  from  such  facts  as  these,  that 
Rtails  of  irrigation  must  form  an  integral  part  of 
■^Soent  agricultural  statistics. 

Hie  question  of  timber  and  fuel  supply  is  also 
Jwrt  inportant,  in  connection  with  the  operations 
p  agriculture,  yet  until  the  last  thirty  years  it 
W8  wholly  neglected.  Forest  conservancy  was 
l^monoed  in  India  not  a  smele  day  too  soon, 
M  not  before  agriculture  had  begun  to  suffer 
^  ievepely  from  its  neglect  in  many  parts  of 
^country.  In  the  Ceded  Districts  timber  is  so 
Jjyce  Hud  the  very  cart-wheels  are  made  of  stone, 
*«  in  oUier  distnott  all  timber  is  so  difficult  to 
1^  that  the  operations  of  tSie  farmer  are  sensibly 
^M.  The  destmotion  of  fcwests,  and  oonse- 
ggtibaeaioe  of  trees,  has  also  so  oortaaled  the 
^<toi  If  manuring  die  land>  in  many  parts  of 


India,  that  it  is  permanently  in  a  poor  and  ex- 
hausted condition.  Leaf  manure  cannot  be  pro- 
cured, the  area  for  feeding  cattle  is  reduced,  and 
yet  the  people  are  obliged  to  use  such  small  sup- 
plies of  manure  as  they  still  have  for  fud.  Thus, 
from  an  agricultural  point  of  view,  t^e  measures 
for  forest  conservancy  have  beoome  most  important ; 
and  the  amount  of  forest,  with  its  comparative 
value,  and  the  extent  to  which  its  produce  is 
available  for  agricultural  purposes  in  the  different 
districts,  is  another  integral  x>art  of  agricultural 
statistics.  But  it  is  a  part  which  is  not  yet 
attainable.  Its  first  basis,  a  survey  of  reserved 
and  communal  forests  has  only  just  been  sanc- 
tioned in  the  north  of  India,  and  nas  not  yet  been 
permitted  in  Madras.  Knowledge  respecting  this 
oranch  of  the  subject  can  only  at  present  be  had 
in  a  very  general  and  mutilated  shape. 

A  third,  and  not  the  least  important  collateral 
oonsideration,  is  that  of  communications,  proxi- 
mity to  markets,  and  facilities  for  transporting 
produce.  It  is  certain  that  everv  year,  including 
famine  years,  the  crops  raised  tnroughout  India 
are  sufficient  to  feed  the  whole  population  of  India. 
The  question  of  food  supply,  the  most  momentous 
that  can  come  under  uie  consideration  of  the 
€K)vemment,  consequently  resolves  itself  into  one 
of  distribution.  It  is  not  enough  to  know  the 
quantity  of  ffrain  in  each  district ;  the  means  of 
transport,  and  the  distances  from  good  roads  and 
railroads  must  also  be  considered,  and  these  par- 
ticulars ought  to  be  included  in  the  commentary 
on  agricultural  tabular  statements,  with  market 
prices.  In  Northern  India  we  are  assured  by  Mr. 
Halsey  that  tiie  average  prices  of  grain  and  other 
staples  are  such  as  to  preclude  their  paying  even 
the  cheapest  forms  of  transit  lor  long  distances. 
But  the  traffic  in  grain  is  a  proof  that  this  is  not 
fl;enerally  the  case,  and  a  correct  view  of  the  facts 
bearing  on  cost  and  means  of  transfer  in  the 
different  districts  of  India,  is  one  of  the  most  essen- 
tial items  in  the  preparation  of  really  useful  agri- 
cultural statistics. 

I  have  now  given  a  general  view  of  the  character 
and  extent  of  the  information  which  is  collected. 
In  all  parts  of  India  where  there  has  been  a 
revenue  settlement  we  have  one  or  more  reporta 
on  the  agricultural  condition  of  each  district,  con- 
taining many  details  which  are  needful  in  calculat- 
ing the  cost  of  cultivation.  In  Bombay  there  are 
annual  returns  of  cultivable  and  cultivated  land, 
(distinguishing  ivet,  dry,  and  garden),  with  the 
acreage  under  28  principal  crops,  prices,  rate  of 
wages,  and  populatdon.  They  are  based  on 
village  aeoounts,  whidi  are  in  the  vernacular. 
These  are  condensed  into  tabular  returns,  whence 
the  published  returns  for  eadi  coHectorate  are 
compiled.  In  Madras  ^dusive  of  Malabar)  the 
same  information  is  available^  except  that  instead 
of  the  28  principal  crops,  only  the  wet  and  dry 
cultivation  is  given,  and  three  other  special  crops, 
sugar,  cotton,  and  indigo.  But  in  Madras  much 
additional  information  is  furnished  in  the  mm- 
quennial  returns,  whidi  in  otiiier  parte  is  only  round 
in  the  settlement  reports.  In  M^rsore,  hufon&atian 
of  the  same  character  as  is  supplied  to  the  Bombay 
Gbvemment,  will  be  eventually  attamabie  as  soon 
as  the  survey  is  ooapleted,  and  also  in  the 
Central  Provinces.  In  the  North-West  Pfeovinees 
statistical  inf^nnation  hat  hitherto  bam  mttB^j 


602 


JODBNAL  OP  THB  SOOIETT  OP  ABTS,  Mat  21,  1875. 


dedvablo  from  aettlemcut  reports,  "but  a  sjTstem 
of  amiiml  returns  haa  now  been  maugurated ;  and 
in  the  Punjab  a  SLmilar  ayateni  can  b«  intro- 
duced* But  in  Bengal  there*  will  long  be  difficulties 
in  obtaining  any  but  very  general  views  respect- 
ing the  state  of  agriculture,  owing  to  tbe  ©ffaee- 
ment  of  native  institutions  tkrougb  tlie  permanent 
settlement.  There  is,  boweTer,  oyer  the  greater 
part  of  British  India,  exclusive  of  the  native  states, 
machinery  for  collecting  agricultxiral  statistical 
which  is  based  on  ancient  local  institutiona,  and 
beet  suited  to  the  cuatoma  of  the  people,  and  the 
returns  that  are  made  aer^^e  many  of  tlio  purposes 
for  whidi  they  are  required.  It  is  to  their  im- 
provemeat  with  the  use  of  the  same  agency,  not 
to  the  onforcement  of  uniformity*  and  the  demand 
for  figures  to  fill  up  out* and- dried  tabular  state- 
mentB,  that  we  must  look  in  our  (effort  to  mat© 
more  perfect  the  methods  of  coUectiug  and  record- 
ing statistical  facts. 

Although  the  machinery  is  there  and  at  work, 
yet  there  is  undoubtedly  a  great  want  of  accuracy 
and  reliflbleneBS  in  the  rotuma.  The  facts  are  not 
brought  together  so  as  to  furnish  the  knowledge 
which  IB  so  much  needed.  The  moat  efficacious 
remedy  for  this  state  of  things  lies  in  the  step 
taken  by  Sir  John  Stracbey,  and  this  ought  to 
be  imitated  in  all  parts  of  India,  For  securing 
accuTacy,  which  isp  after  all,  the  main  pointj  the 
staEdard  of  intclligenc^j  among  the  actual  mea- 
surers and  collectors  of  statistics  for  the  village 
records  must  be  raised,  and  the  checks  on  their 
work  miiat  be  rendered  more  effectiTo,  This  c^n 
only  be  done  by  a  special  oMcer,  with  a  small 
staff,  whose  duties  woiild  be  to  supervise  the 
efficient  instruction  of  the  aubordiuat-ea,  to  apply 
checks  for  securing  accuracy,  and  to  prepare  the 
statistical  returns  and  memoirs.  The  small  cost 
entailed  by  such  an  appoititment  would  he  amply 
repaid  by  the  value  of  the  work.  In  preparing 
the  returns,  a  commentary  should  accompany  the 
tabidar  statements  j  and  statistics  of  irrigation, 
forests,  and  communications  should  form  an  in- 
tCCTal  part  of  the  agricultural  reports,  iji other 
indispensable  change  is  the  supply  of  more 
detailed  inJormatiou.  At  present  all  the  returns 
are  lumped  into  atatements  for  whole  coUectorates. 
But  these  divisioas  ai-e  much  too  large  for  any 
useful  purpose.  They  often  include  every  kind  of 
soil  and  climate,  mountain  and  valley,  plateau 
and  swampy  plain,  and,  of  courao,  every  description 
of  product.  When  iufonnation  wMdi  only  con- 
cerns a  portion  of  a  coUectorate  is  given  as  if  it 
vaguely  affected  the  whole,  it  is  not  poasible  to 
m&Q  any  graphic  and  effective  use  of  it.  It  is, 
therefore,  essential  that  the  returns  for  each  t^iiukt 
or  division  of  a  coUectorate  should  be  available ; 
because  the  taluksf  as  a  rule,  include  one  class  of 
cnltivaMan,  and  will,  therefore,  serve  as  units  for 
pUTOOses  of  illustration* 

Why  not  take  the  village  at  once  ?  It  is  the 
actual  unit*  The  taluk  returns  are  only  the  totals 
of  the  villager  contained  in  the  tiiluk.  The  local 
government  conld  not  operate  on  a  t^luk  return. 
Upon  any  question  arising  the  Govemmcnt  would 
have  to  recur  to  the  village  returns.  The  adop- 
tion  of  the  vdlago  would  place  the  registration  on 
the  same  footing  as  the  English  and  other  Euro- 
pean systems* 

The  taiuk  returns  are  made  up  in  the  Temacu- 


lar,  but  abstracts  of  them  worold  not  inrolnisril 
additional  labour,  while  the  advantafi  of  «Mw 
ing  them  would  bo  very  great.  I 

I  now  come  to  the  secoisd  port  of  my  folM 
in  which  I  propose  to  submit  the  n^*  ^-^  ***^ 
agricnltnral  statistics  should  be  put,  s 
tain  extent  are  now  put,  first  in  Iiidin  1 
trative  purposes,  and  ntixt  in  this  cmmtry 
supply  of  information. 

^Statistical  inquiries  a:te  primaiily 
the  purpose  of  ascertain^g  the  grofis 
agricultural  operations,  in  order  that « ^ 
th*>  profits  may  be  deducted  bb  the  land 

An  important  object  of   a^rictdtunil 
must  bo  to  ensure  the  provision  of 
complete   knowledge  in  fixing  the 
Too  often  there  has  been  action  withoat 
knowledge.    The  assessment  has 
too  light,  but  more  often  it  has  botm  m 
to  absorb  all  the  profits*  and  in  some 
to  encroach  upon  the  sum  which  she 
apart   for   expenses  of  cultivation, 
quences  of  such  mistakes  are  very  ienou^ 
out  of  many  instances  may  be  eelect^^'i  ^f 
reports  in  the  district  of  Cawnpore,  by  Mr 
in  1871,  and  Mr*  Halsey  in   1872,    Mi.  Eo 
us  that  no  district  has  ever  suffered  so  mucb 
bed  administration  as  Cawnpore,  owinij  U 
aive  revenue  rates ;   and  Mr.  Hal&ey  dm^i 
sadder  picture  in  1872.    The  abject  povertj 
average  cultivator  is  beyond  the  behef 
who  has  not  seen  it.     The  demand  i^ 
croaches  upon  the  sum  that  should  cover 
of  cultivation,  and  the  land  oould  not  hi*  C 
witi  hired  labour,  so  as  to  leave  a  margin i 
The  cultivators  are  slaves  to  the 
Government,  and  live  just  on  the 
starvation,     This   state    of    things, 
exista,  and  it  exists  in  many  parts  of  ludil 
to  a  want  of  accurate  knowledge  on  t^e 
revenue  officers,  so  that  the  importance  of  i 
tural  statistics,  and  of  a  thoroughly  eflicisiit 
of  recording  them,  can  scaroely  b©  ovier*st( 
to  ruin  and  starve  the   cultivators  is  ta 
the  wealth  of  the  country* 

A  second  use  to  which  agriexdtund 
should  be  put  is  to  secure  the  select  tiou  oi  js^ 
lines  for  irri^tion  canals,     In  choosing  a  «oi 
through  which  such  a  canal  should  ^lass,  tbl 
other  considerations  besides  the  head  of  wi** 
rainfall,  and  the  levels,  of  oqnol  importanot, 
are  all  connected  with  agricultnml  statitlios. 
is  the  nature  of  the  soil.    In  some  soils,  mJgj^ 
is  good  and  expensive  droina^,  as  wdl  uU 
tion,  there  will  be  a  salt  efflo(Pesc*Tit^,  whicb' 
convert  fertile  land  into  a  barren  waste*    In  0^ 
although  the  rainfall  maybe  defident, iiri|B*fl 
unnecessary,  because  the  richne«i(i  of  theftJUl* 
dry  cultivation  profitable*    Mr,  MiiwJhd*  fc* 
pointed  out  tiiat,  mader  such  drcw^tone^ 
idle  to  expect  a  complete  revolution  in  fbe  «rf 
ture  of  the  connta^  because  it  haa  jil<vifa  J 
Government  to  construct  a  huge  wodc  ot  w^ffj 
Another  serious  mistake  hm  scmetliiiiis  been  Vi 
by  taldng  a  canal  through  a  region  ahfMf  J 
gated  by  wells.    It  is  a  weD-known  fact  ths*  11 
wat^  is  more  productiTO  than  canal  w»*y*J 
canal-irrigated  land  is  apt  to  beoanw  W»tir4c5f 


«  dtadfmy  {F«bratf  aitlb,  lf»9i  liflM^ 
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for  want  of  oononrrent  drainage.  The  real  use  of 
eiaals  is  to  bring  fresh  and  poor  lands  under  the 
]^iigh,  not  to  bring  out  reh  efflor^soenoe,  and  to 
create  water-logged  villages ;  and  a  close  attention 
to  the  lessons  taught  by  accurately  recorded  asri- 
caltnral  statistics  woula  prevent  future  mistimes 
in  the  preparation  of  large  irrigation  schemes. 
Another  subject  of  inquiry,  especially  in  the 
densdy-peopled  Lower  I*r6vince8  of  Bengal,  re- 
lates to  the  preservation  of  the  land  from  periodical 
inundations,  whereby  it  is  probable  that  Isu-ge  tracts 
of  fertQe  land  could  be  rendered  available  for  food 
crops  and  human  occupation. 

The  improvement  of  agriculture  is  in  reality,  as 
will  eventually  be  recognised  and  acknowledged, 
the  most  pressing  of  all  Lidian  questions ;  and 
reliable  statistics  are  the  chief  instruments  for  its 
solution,  for  it  is  not  by  introducing  European 
appliances  and  ideas  that  Indian  agriculture  can 
be  advanced.  The  first  step  must  be  an  exact 
knowledge  of  Indian  facts,  and  the  second  a 
careful  study  of  Indian  methods.  Although  agri- 
culture is  sadly  behindhand,  this  does  not  wholly 
or  even  mainly  arise  from  ignorance,  but  from 
want  of  means.  For  instance,  manure  is  not 
sufficiently  used,  yet  this  is  not  owing  to  want  of 
appreciation  of  its  value,  but  to  the  absence  of 
anulable  means  for  obtaining  it.  The  vield  per 
acre  of  nearly  every  description  of  staple  is  less 
than  in  other  countries,  although  the  popula- 
tion is  over  vast  tracts  more  densdy  packed.  Yet 
the  soil  and  climate  of  India  will  vield  cereals 
as  heavy  and  as  good  as  the  Engliui  climate,  if 
manure  and  liberal  improved  agriculture  could 
be  appUed. 

The  condition  of  the  people  depends  upon  the 
state  of  agriculture,  and  questions  of  social  science 
are  ruled  by  facts  recorded  in  agricultural  statis- 
tics. It  is  well  known  to  readers  of  police  reports 
that  increase  of  crime  coincides  with  increase  of 
the  market  price  of  food  grains.  Such  principles 
as  that  inoustrious  and  hard-workine  classes* 
should  pay  more  rent  than  those  which  are  idle 
and  improvident  would  scarcely  be  allowed  to  pre- 
vail if  the  facts  were  understood  and  appreciated, 
and  more  attention  would  be  given  to  agriculture 
if  its  close  connection  with  aU  social  and  sanitary 
questions  was  better  imderstood.  The  prevalence 
^e  of  crime  and  disease  is  Partly  due  to  the 
fact  that  the  people  are  insufficiently  fed ;  and 
their  misery  is  mainly  the  consequence  of  ignorance 
of  facts,  which  should  be  collected  and  classified 
befpre  action  is  taken  which  ought  to  be  influenced 
ey^em. 

Thus  in  India  agricultural  statistics  are  required 
to  decide  questions  relating  to  the  assessment  of 
taxes,  the  averting  of  famines,  the  construction  of 
public  works,  the  improvement  of  agriculture  and 
the  condition  of  the  people,  and  as  de  connection 
of  India  with  this  coun^  is  one  which  makes  it  a 
i^l^cessity  that  all  the  details  of  administration 
would  be  thoroughly  understood,  and  that  all  in- 
formation that  is  recorded  should  be  available  here 
^  well  as  there,  it  is  evident  tiiat  the  details 
^^^eded  in  India  are  also  needed  in  England.  The 
^  diffo^nce  should  be  that  while  in  India  these 
J^tajls  are  primarily  wanted  to  decide  upon  direct 
'^'''^UQstrative  action,  and  for  guidance  m  settling 
P^^wpg  questions,  in  this  country  they  should  be 


•Knomii  and  Kaohif. 


marshalled  and  classified  for  the  illustration  and 
clear  setting  forth  of  the  information  they  convey, 
so  as  to  fcmaish  effective  assistance  in  the  con- 
sideration of  lines  of  policy,  and  reliable  guidance 
in  the  formation  of  sound  opinions. 

There  can  be  no  reason  wnv  Indian  agricultural 
statistics  should  not  be  as  well  and  as  completely 
displayed  and  illustrated  as  those  of  any  other 
country.  To  no  country  is  agriculture  more  im- 
portant, and  in  none  does  the  existence  of  the 
rple  so  absolutely  depend  upon  its  well  being, 
the  formation  of  an  efficient  scheme  we  may 
obtain  ideas  from  the  reports  that  are  prepared  in 
other  countries.  For  this  object  the  returns  pub- 
lished for  Gbeat  Britain  and  Ireland  are  of  no  use. 
They  consist  of  three  tabular  statements  without 
commentaries,  the  first  giving  the  number  of  occu- 
piers of  land,  and  owners  of  live  stock,  with  the 
average  size  of  each  holding ;  the  second  having 
columns  for  population,  area,  area  under  com  and 
green  crops,  grass,  fallow,  permanent  pasture, 
orchards,  woocb,  and  number  of  live  stocK  ;  and 
the  third,  showing  acreage  under  ten  different 
crops,  and  percentage  of  com  crops,  and  live  stock 
to  total  acreage.  There  is  no  other  illustration, 
although  rough  attempts  have  occasionally  been 
made  to  produce  agricultural  maps,  showing  the 
areas  of  prevailing  crops. 

In  the  United  States  there  is  a  nearer  approach 
to  what  the  Indian  returns  ought  to  be.  There 
are  reports  for  each  State,  including  the  details  for 
every  county,  divisions  which  correspond  with 
the  talv^  in  l^dia,  and  these  are  combined  in  the 
annual  report  of  the  Commissioner  of  Agriculture 
at  Washington.  The  tables  for  each  State  show 
the  amount  of  the  different  crox>s,  the  average 
yield  per  acre,  the  number  of  acres  under  each 
crop,  the  price,  and  the  total  value ;  the  number, 
average  price,  and  value  of  live  stock,  and  the 
acreage  of  forests  and  woods.  The  reports  are 
illustrated  in  various  ways.  One  very  suggestive 
diagram  shows  the  proportion  of  forest  area  of 
farm  lands  in  the  several  States,  with  reference  to 
timber  and  fuel  supply.  The  diagram  consists  of 
square  blocks,  divided  into  white  and  shaded 
portions,  showing  the  farm  area  in  acres,  and  the 
proportion  of  that  area  under  forest.  The  report 
is  not  a  mere  series  of  repulsive  tabular  state-  ' 
ments,  but  consists  of  interesting  chapters,  illus- 
trated by  tables  and  diagrams. 

In  France  the  agricultural  returns  are  most 
voluminous,  and  they  furnish  complete  materials 
for  their  illustration  by  means  of  maps  and  dia- 
grams. The  agricultural  map,  recently  prepared 
from  these  returns,  by  M.  Delease,  is  very  sugges- 
tive.* It  comprises  the  whole  of  France  on  a 
scale  in  500,000,  yet  it  shows  the  divisison  of 
cantons  (equivalent  to  Indian  taluk$)  the  arable 
land,  pastures,  woods,  and  vineyards,  and  the 
courses  of  equal  revenue  indicated  by  graduated 
shades.  The  whole  forms  a  most  suggestive  and 
graphic  illustration  of  one  aspect  of  French  agri- 
culture. 

In  Holland,  especially  with  reference  to  the  de- 
velopment of  the  resources  of  Java,  much  atten- 
tion has  been  bestowed  upon  the  illustration  of 
agricultural  statistics,  and  monographs  have  been 
prepared  on  special  products.      In  one  of  these 

•  "Bolltttlnd^laSooltfttfdeGaomphle,'*  OoU>t«r(1874)«  <*C«rt« 
AgTioole  d«  la  FrMOe/*  par  M.  Delesie,  p.  337. 
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works  there  Im  &  aeiiea  of  maps  and  diagmins, 
showing  the  results  of  rice  cultivation  in  Java.* 
It  stdkm|;ly  iUiistmtca  tbe  use  that  itrnj  be  mada 
of  those  items  of  infonnation  wliieh  show  the  eoat 
of  production,  including  the  quanta^  of  seed  re- 
quired to  sow  an  acre.  By  this  method  the  facts 
are  preaon ted  with  far  more  cleameis  and  precision 
than  if  they  were  huddled  into  tabtilar  statements. 
The  map  and  diagram  for  each  jQat^  oeeupying  a 
page,  mow  at  a  ghtuco  the  profit  or  losa  on  rice 
cultivation  m  every  district  of  Juva. 

The  maps  and  diagrams  which  have  ocoaaioiiaJly 
boon  prepared  in  India  itself,  are  aJ^o  suggestive  ^ 
aiid  some  of  tliem  should  eertaiuly  be  adopted  for 
coutinuation  in  a  series.  The  maps  of  the  earlier 
survey  a  in  the  Nizam  V  temfxiry  are  very  beautiful 
specimens  of  cartogrAphic  illustration,  and  show, 
besides  physical  features,  the  irrigation  system, 
and  tbe  fields  under  wet  and  dry  cultivation,  as 
well  us  wiwte  land.  The  series  of  maps  prepared 
by  Mr,  E.  A,  Priiisep  are  also  full  of  useful  sug- 
gestions *  One  of  tbeao  shows  tb  e  productive  power 
of  a  didrict  as  influenced  by  rain  or  aided  by 
imgaiion,  with  lines  of  rainfalb  lines  sbowixi|^ 
de^tb  of  water  in  wells,  and  other  particulars. 
Others  give  areas  under  (fiffereut  kinds  of  produce, 
prices  quoteil  in  different  markets^  with  a  ^agram, 
areas  of  various  classes  of  soils ^  and  physical 
features,  with  zones  of  fertility*  Dirtgrams  are 
also  most  useful  aids  to  the  comprehension  of 
statistics,  and  often  show  at  one  glance  what  it 
would  take  some  time  to  gather  from  coluiuns 
filled  with  figures.  In  Bombay  the  extent  ol 
Qov<a:ament  land  annually  in  cultivation  in  each 
teM%  with  the  assessment  on  it  during  a  series  of 
years,  is  always  shown  by  a  diagram,  and  this  i^ 
also  the  best  method  of  showing  the  fluctuations 
of  market  prices.  One  large  map  of  a  coUector- 
atCj  that  of  Sbolapore,  has  recently  been  com- 
pleted under  the  orders  of  the  Bombay  Govern- 
ment* whieh  shows  the  diviaion  intc?  taiuts  and 
villoges,  the  river  system,  and  tbe  rarious  tenures. 
Even  on  a  smaller  scale  many  other  particulars  ' 
could  be  shown,  which  are  best  exhibited  by  car- 
tographic illustration,  auoh  as  the  distribution  of 
soils,  the  wet  and  diy  cultivation,  the  area  of 
sjjecial  erctp^,  and  the  liies  of  rainfall. 

Both  from  other  countries  and  from  India,  many 
valuable  suggestions  are  available  for  the  illustra- 
tion of  statistics,  so  that  in  the  commencement  of 
a  series  of  annual  returns  in  this  country,  with  the 
agricultural  memoirs  as  a  basis,  there  is  excellent 
guidance*  I  should  propose,  tii  the  first  instance, 
to  select  one  special  agricultural  region  for  illustra- 
tiou,  as  a  tjrpe  or  pattern  ujjon  which  other  maps 
should  be  prepared  on  smaller  scales  and  covering 
a  larger  area.  This  plan,  which  is  suggested  by 
the  excellent  tentative  measures  ot  Hit  Oc^rge 
Campbell,  is.  as  it  seem  to  me,  almost  a  necessary 
prt'liminai^  to  useful  work.  1  have  selected  for 
tyiJical  illustration  the  most  soutlierly  district  of 
Britisli  India,  that  of  Tinnevelly,  for  aevciral 
reasons,  the  diief  of  whieh  is  that  the  necessary 
detaOs  are  likely  to  be  accessible  at  present,  and 
experienced  advice  is  at  hand.  Tinnevelly  also 
presents  a  great  variety  of  features.  It  has  an 
interesting  ^stem  of  inigationt  various  soils,  wot 
and  dry  cultivation,  districts  ccvered  with  Palmyra 

-J/*?y?IW^  *"*  *^  t«at-l^d  *tn  Volknikaad  ran  Hediiilvia^b- 


palms^  special  crops,  such  as  cotton  m^\ 
forests  and  coffee  ptantatious :  and 
within  its  Emits,  the  two  products 
subjects  of  papers  I  bavo  previou*!^  i 
the  Society  of  Arts,  aamely,  chincboiiiil 
and  the  pearl  fishery- 

Maps,  with  the  same  eUbomtum,  txM  \ 
prepaid  on  tbe  same  scale  for  aU  the  ^»t 
Inifia,  But  the  Tinnevelly  map,  bc^uhs  ; 
tiinsic  value,  will  be  very  useful  tn  alDOw^ 
niaterials  out  of  which  smaller  scale  mapi  ( 
large  areas  are  produced.  Eventually,  agii 
maps  might  be  prepaied  for  the  Mm^m  i 
Bombay  Presidency,  for  Mysore  and  ths  i 
Provinces,  and  for  other  divisions  of  Ul^  1 
Presidency,  forming  a  series  of  most 
cartographic  illustrations  of  Indiaii 
statistics. 

DISCUSSION. 

The  Chairman  thoqght  it  would  be  i 
that  Mr.  Markham  had  ihown  hlmidi 
master  of  the  subject.    Wl^  regard  to  tba 

inequAliticifl  of  thet  land  revtuma  in  Bomlxij  i 

the  population  of  the  Bombay  Pn^dency  laid,  it  f 
been  considerably  understatad,  tha  difFefcnos  bt 
less,  according  lo  some  ftathoritisa,  than  three  i 
which  would  (aiuse  the  arooont  per  h^ad  to  be  3 
In  Bengal  the  small  tBtura  was  part  of  the  h 
woa  bec^usAthsd  to  us  by  Lord  ContwaQii,  L 
yeaia  ago,    HoMiu^  u  he  (the  Cbaiiman)  dii  I 
rent  or  fereuue  donved  from  fba  land  was  lh«  wil. 
moat  oquibvble  way  of  raising  a  larg^  noiiioft  j 
revenue  of  India,  he  could  only  think  of  tW  mm 
Lord  ComwTilli«  with  somethinfj  liko  hitterue« 
Wheu  he  thought  of  the  millions  of  money  k 
country  by  that  measure,  and  that  it  dM  ia  I 
benelit  tbe  lowiar  daues  in  India,  bat  ratbet  li 
impoverish  them,  he  could  not  bat  lixkk  upon  Ha 
the  greatest  errors  ever  committed  by  a  ititMai 
was  aware  others  held  a  different  view,  but  thftt  i 
The  extinotion  of  native  institotions  caused  bj 
sure  had  also  deprived  Government  6f  the  — 


ting  corteot  information,  and  it  would  be  a  ' 
time  before  they  could  obtain  returns  ag^jn  i 
approach  anythiog  like  accuracy.     Mr,  Itt 
remarked  that  the  improvement  of  agricultmii 
eTentually  bo  recogiusfid  as  the  most  pr^iaii^ 
queBtions;  he  fully  recegnisc^  its  importaiiffl  I . 
It  WHS  fearfully  behind  the  mark.    In  a  Dtiaatsi 
late  Lord  Muyo  it  had  been  said^— 

"Of  nil  bniKCih«»  df  laaiMi  Indiiatry. i^eul 
ttiiei  the  ocouiuClflit  of  Um  f  i«Rtm«H  «f  thm  pf^i 
liti|wiKftiit.    W*  bflUan  It  to  be  AOMcfitlbtf  r,r  . 
pfqvpineiit.    It  is  not  aiceinuy  Va  dweJJ  h 
nccpwltr  f*T  inercMlii^^  in  vt^tf  praciirJn ' 
AvftllBbJ^  for  the  iieot>lvc»riD{|l&,    Hoir  n 
tbi  pTMpsetM  ot  lb«  permantiit  iiiati<rlala^\iitL<«ni'in£  *d  iMi 
h4«,  ef  Ut9  yean,  b«eti  iwlnfaUr  and  np««t«dlf  i^n  K 
f^UDlmi  Wfaleh  hsTi  tak«a  plua,  ud  to  &•  iwin-npiiff'  rit 
(hA.U  erer  be  liable  until  ti«  prodocttsiQ  of  ptft^J- 
ocHalii,  Kfid  the  fiiclUtiefl  of  coaveruiot  Itinma^- 
wany  Renemtloas  to  ccmn?^  tlw  pregrea  uf  liiW. . 
clTtIl2*Uria  wi\mt  tw  iliiefitiy  de|iecidsEit  oi  lur  Il^lml  1^ 
tare.    In  India  a«Ticiatun!  mnd  ct)Enmi>rclAl  tHt«t«B  f» ' 
A^rfeultum]  produoti  mnsl  long  ccntlQqt  to  eofueifulefw 
portant  p»rt  of  otir  exporto  s  aiwl  tli*  ttitam  awi4^    " 
Cfiinnierc43  tIH  osftlnlj  depeod  oa  »|i«  ImfciMiiBVil  ti 
and  qualfty  ^f  trx\iUn$  acrloultanl  lOiplfa^Ar  ««l  Vtif 
n^w  prnidnctji  whtcb  aball  tcrro  a»  ti»tiTla1s  fbr  maaii: 
mo  In  tliQ  iiiJuitriil  artt 

*'  Tlio  efTDrt.^  Lrf  the  Government  (if  India  and  fif  SafLkb 
in  inch  «  ilirtdCoQ  trnvt^  dDabtJ«H,  beoi  twy  h     "^ 
recultt.  Thm,  laifwrtaDt  pivfreta  hn  baea  m^ela 
L*ripre  warn*  ef  ntoney  went  tptat  la  fbnait  fmn 
ImproTP  Its  cultivation,  but  with  litUt  wtfol  mitt. 


ii^rl 


TntitiktQ  lyitpni  under  *h{ch  thaj-  i^„, _„    , 

luu  bean  more  reccntlf  ii?«Q.  U>  IMi  loblMl  «il|  mm^  I 
Hid  tlif  «xtr«gsc  lispoTtaQce  of  dolaf  «U  ttol  li  |    ^'^ 
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l»  the  fl^ottlnttoD  of  thU  frcAt  htikYlt  J»  fally  neoopiUoil 
inraifht^  Jat«^  irhlch  not  Iqn^  aj^o  way  harflly  uird,  bai 
J  M  ^ielt  tit  firf^mii^  oomriii?rckl  iaterest.  The  p«nla] 
j|«i 'Mr  t«tt>  0i7ffBQ,  wseI  elncboiu,  pUnlation^  ihowA  «hi,t  haift 
amn^  b#dcm«  Lb  Ibtfodoolni?  Into  Imlii  nf^w  and  Tilutbit 
\it\i:  v(irh\  vUtirm  frotn  IndSA  ne^rl j*  the  wbnie  of  lU  Jiupi^tl^ 
Ottutt  lllaftncroiii  mlielit  berime n  t«3  th«  lADiftfCTefrt,  but 
niiiUf«  it  «ftTinot  be  denied  tbmt  IihlUn  ■■prrleiiltiirft  li  in 
■ad  bukwuvl  oondltiorii  ami  w«  Uiin^  tliat  It  mujit  be 
lllnttbt  QovvrnOietit  bu  doI  dotiv  far  lita  Impmf  cment  mil 
Albf  bftTV  4on«, 

lit*  ^p^i&i^f  trhftt  measarei  the  Gdvemnjent  OQ;(;bt  to  Ufcire 
I  the  pMt,  or  what  oottTse  It  «houM  fliUrvT  Fn  the  fcitisn,  H 
idly  not  ««7,      It  it  hAnllf  Uja  much  to  Mf  that  itf\9Bti^<i 
J»  Of  «jrrl«iiltNr»  111  India  hai  at  rrMemt  no  exigence.    The 
(  MM  h%a  b«t;n  thst  the  tifttivei  of  tb1i  cuuntr^  can,  tn 
wjaaMii  &r iiprlcniltiire, deri le I ittlu  or  rirt  benefl t  fmm 
I  irlil4fa  EaroV^ftb  ickencc  can  give  them^    Siirh   ei 
V  pilikAiii^  upon  obHrTBtloii  af  the  oUvloiia  i^rogr««  whicb 
'2te  |B  lEUir  of  the  elcraintar;  rg^olretncnta  af  Agtlcal- 
?d  («^UIlig«^  rolatlfjo  o(  i^mpt,  aod  no  forth.    Btit  It  h&s 
B  iMt  tiiht  uf  that  tbii  jart  of  kdoirScdf  e  la  onl^  ruiliiiica^ 
I  HspltrlQil,  and  tbat  reoent  «xpor{eTiCH5  It)  all  puru  af  tlie 
'1  iHoirfOflMltislvcly^  that  there  ii  na  branch  «f  Lodti&trf' 
*^ete  itrpdoDcd  by  thff  intellt^mt  apphcAtion  of  soimce 
a  or  mor«  rtfzia^kabLe.    We  canaot  doubt  that  when 
|ariedcn«ahw  l:K»en  pnj^jerly  brought  ti^  boftf  upcm  f  nit  tan 
^'  1  tcperifrbce,  Ui«  ruiiiitt  will  be m  ^eat  as  they  bavo  bona 

i^ttr  vtll.knnwn  df«pa££!li  of  lh«   l«th'  July^  ]  PS|,  on  the 

-    ■  ,^».       I.    T-tlA,  the  Conit  of  Dlrtsqton  referred  wltb 

.^tl  bsw  m»ilt  for  teochinj:  practical  afrrl- 

1^  nf  I>r*  Mouat,  they  »ild  that  there  prat 

r.*+(t'  cuat  uuiild  bealforded  to  lliu  I'lst  fdrml  jiopob^ 

itla  that  wa«ikl  «^qiia]  tho  introduetloa  of  an  improTed  iiyitoui 

1  »M   dn  pxti^ct  Ihrai  Lord  Majo's  tnmiitc,   in 

\%6pTohikhij  said  more  eyil  of  th^  Indbu  Gorejm- 

*btti  Mfuicliesier  iiad  ever  venttirod  to  say,  for  he 

imatUr  hid  been  veiy  much  neglected.  '  Ho  (the 

ia>  waa  happy  to  thtislc  that  efforts  wore  now 

Bftds  to  obtain  reliable  sUtiatiea  to  throw  light  on 

jricnltutxl  qnesrttonji  which  were  so  deeply  in- 

pg  te>  all^  vad  also  to  £m prove  Ibe  knowledgo  find 

L  of  the  ogrictiltiir&l  clesaea  in  India  gencmlly. 

.  Taylor  said  that  the  Bijbject  of  agricvUture 
importftut  in  connection  with  the  welfare  of 
With  regMd  to  the  statistics  which  had  been 
^iBd  dabcSifttfily  Bet  forth,  ho  would  merely  say 
Mien  deriTed  from  official  quarters,  they  were  re- 
Hwith  fiome  Uttle  hesitation  by  the  outside  world, 
Iwai  lure  that,  as  far  as  they  could  follow  Mr. 
kiiD,  they  roust  prfltc fully  accept  the  facta  which 
Ihrau^ht  forward.     Bat  whnt  would  be  the  prac- 
■ule  of  these   suggeatlonH  ?     For  years  ho  had 
h^m   occupied    with    statistics    of    the    moat 
m  KDd  eluhorato  character,  and  he  was  never 
find  any  practical  result  from  what  had  been 
1^0  pap«r  Gov^miDent.    In  1856,  when  he  was 
Mrioiwr  of  Patna,  he  had  to  make  aerioue  obfec- 
i1»  tho  edueatloTj  that  was  then  going  on.     What 
J»irotry  wanted  wna  Industrial  educatioo  ;  what  the 
wi&ted    was    improvement;     what    the     people 
^    Ifftni^  was    not    how    to   read    Shakes- 
flit  write    idiotic   eaoays,  but   bow  to  improve 
^wa  meana  of  aubaiat^ncop  and  to  perform  their 
't  thjit  state  to  which  God  had  calicii  them.     He 
to  feel  that  in  spite  of  all  our  admi- 
excellmice  we  had  failed  signally  in  that  ooa 
^^%ui  part  of  our  duty,  the  improvem*3iit  of 
for  it  was  an  undoubted  fncit,  tbat  some 
i  of  th»!  population  depended  for  their  lub- 
on  the  produce  of  the  land,     WhateTer  might 
I  imprpTements  in  other  departments  of  adminis- 
*'^-*^*l  the  people  wore  Accured  abundant  food, 
^  »  rotation  of  cropa  wbs  socuredt  wo  failed  in 
{ that  duty  which  Providence  had  placed  in 
^^e  had  propo«iali  of  all  kinds  for  educating 
idatt ;  there  were  collegea  at  Oxford,  there 
I  of  oaginaoring^,  and  other  educational  in- 
Irtit   tkem  was   no  achool  for  agriculture, 
^  m®  of  all  thia  tuiiesa  there  was  some 
,  fer  the  maia  of  the  people  ?     How  were 


they  to  be  profited  unless  we  gave  them  practiefll 
initniction  ?  He  would  say — let  them  have  sohools 
of  instmction  and  museums  where  practical  ex- 
periments could  be  carried  on  in  the  preeeDDS 
of  the  peQple,^  and  until  that  was  done  he  did 
not  believe  they  would  improve  them.  Then  affain, 
jf  agricultural  statistica  were  important  in  thema^veP, 
atill  more  important  were  they  in  connection  with 
the  moat  wonderful  and  mo«t  interesting  subject 
of  irrigation.  He  regretted  to  find  that  during  the 
last  few  years  the  e^c tension  of  irrigation  had  received  a 
check.  It  wna  very  true  that  saline  ©flloresconce  here 
and  there  might  be  inj  orious.  It  was  very  true  also  that 
in  aome  districts  drainage  must  accompany  irrigation  - 
hut  Providence  had  supplied  the  country  wi^  water,  and 
they  ought  to  utilise  it,  and  thus  sprt^d  the  hleuiDgs  of 
universal  plenty  throughout  the  liind*  He  aincerely 
trusted  that  the  el ab.> irate  atatistics  which  had  lo?^n 
gathered,  would  be  ntilised  for  thfj  comfort  and  mutetijJ 
prosperity  of  that  great  countTy,  and  that  a  new  syst'Hiv 
would  be  inaagurated,  in  which  agriculture  would  tnk« 
its  place  among  the  arts  and  sciencei  they  were  intro- 
dticing ;  yes,  even  above  judicial  administration  or 
legislative  enactmenta,  or  any  of  those  more  ndvan-^ed 
sytnbols  of  civilisation  which  England  pridea  herself  in 
introducing,  and  that  ere  long  there  would  be  seen  a 
people  happy  in  themselves,  and  secure  in  their  crops 
from  the  fearful  effects  of  periodical  famine. 

The  Esv.  J.  Long  remarked,  that  when  the  Inter- 
national Htatiatical  Congreas  sent  to  the  Turkish 
Government  to  get  some  statistics,  the  answer  returned 
was  that  they  had  none,  and  the  same  remark  would 
apply  to  India  on  that  point.  The  people  did  not  under- 
stand what  they  were  wanted  for,  J  They  had  %* 
auapioion  if  any  inquiry  were  made,  that  it  was  doni^ 
with  the  object  of  increasing  their  taices.  The  same 
difficulty  he  had  experienced  when  making  inquiriea 
into  their  aocial  condition.  He  knew  ol  men 
who  would  not  tell  you  tho  names  of  their 
wives,  because  they  thonght  you  wanted  to  inttr- 
fero  with  their  private  affairs.  To  get  informa- 
tion precise  questions  must  be  ^ut*  Half  the  battle 
lay  in  putting  a  proper  question.  If  you  aitnply 
said  to  a  man,  **  Tell  me  all  you  know  about  such  and 
such  a  thing,"  you  got  nothing*  The  Ute  census  report 
taught  them  very  solemn  lessons  of  the  nec^aity  for 
accumte  statistics  in  India,  and  the  grots  mistakes  into 
which  they  hod  fallen  about  the  population.  First  it 
was  120  milliona,  then  150  millions,  then  180  millions, 
then  200  million  a,  lUid  now  it  itfas  thought  to  be  2*50 
millions,  and  probably  even  more  than  that.  As  regards 
even  Calcutta  itaelf,  there  had  been  a  difference  in  the 
estimate  of  some  two  or  three  hundrc^d  thousand  people. 
He  was  glad  to  find  that  the  village  system  was  to  ho  on 
integral  part  of  British  rule :  for  imtil  lately ,  wherever 
they  had  gone,  they  had  introduced  the  feudal  system, 
and  had  disintegrated  the  people.  He  was  surprised  to 
find  at  Washington  the  immense  amount  of  atatifitica 
which  had  been  collected  there,  and  he  would  be  glad  to 
see  a  similar  collection  here, 

Mr.  Elliott  thought  that  the  difficulty  of  obtaining 
correct  atatistics  would  apply  to  any  country,  and  did 
not  show  the  evasive  character  of  the  people.  With  re- 
gard to  saline  eflloresconce,  he  bad  heard  of  an  instance 
of  it  in  Tasmania,  which  showed  how  very  insidious  it 
waa,  and  how  very  careful  they  ought  to  be  in  exam  in* 
ing  the  aoil  thoroughly  before  committing  thcmsLdvea  to 
large  irrigation  works.  The  land  in  Tasmania  which 
was  irrigated  bad  borne  excellent  crops  f«r  16  yeara,  and 
was  the  surprise  of  the  whole  country;  hut  after  that 
time  it  turned  utterly  barren,  and  he  had  no  donbtit 
was  simply  owing  to  saline  effloresence.  i^alt  existed  in 
quantities  in  the  noighbourhw>i,  and  this  rose  to  thai 
face.  As  regarded  the  ngrioaltaiBl  atatistics,  he  thou 
the  point  of  beginning  shonld  be  to  ascertain  the  qua 
and  the  quantity  of  the  culture  of  the  hiiidv    That  tn^ll 
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ledge  was  of  nil  knowlodge  \h&  moat  importacit.  It  wa« 
Dot  Alone  i^uffic^ient  to  siK'ertain  what  was  cultWable,  but 
thay  moMt  know  liow  much  must  be  set  aside  for  cattle 
ana  fi>r  sbeep  grtmng,  and  this  they  only  eould  know  by 
accurate  BtaliHtical  mtortBation* 

Mr*  Brttmner  said  it  would  h&  very  mLu&ble  if  somQ 
de&lite  good  egtild  be  extmctod  from  the  Yaloable  paper 
to  whieb.  thoy  had  listened.  It  would  also  be  of  rery 
groat  Importance  if  aome  definite  in^mtatioii  could  m 
obtained  as  to  what  were  the  real  di£liciiltie»  which 
stood  m  the  way  of  irrigation.  In  Mancheater  they  had 
been  fovoured  with  the  vurit  of  Lord  Saliibiiry,  who  re- 
ferred to  the  effect  of  ^ine  effloreeence,  and  of  the  un- 
wfEingnesa  of  the  ^pnktion  to  nm  the  water,  aa  reaaona 
agaiQst  the  ^tenaion  of  tbo  system.  Then  there  waa 
Sir  Bartle  Frere,  who  deacrih^  all  this  as  moofi&hine. 
Then  there  was  Sir  Arthur  Cotton,  who  belittvtpd  irriga* 
^tion  was  the  only  remedy  for  drought.  It  was  of  vaat 
importance  to  know  to  what  extent  thia  saline  offline* 
oenoo  was  an  objection,  and  whether  the  ^ople  wero 
mjally  unwilling  to  use  the  water.  If  ever  they  were 
to  derive  that  benefit  from  India  which  they  ought  to, 
they  must  develop  the  agricultuml  rcamirccs  of  the 
country,  and  this  they  could  Only  do  by  obtairung 
reliable  statiatics, 

llr.  Trelawny  Saundera  believed  that  hitherto  stataatici 
had  been  obtttt&ed  by  Indian  ofSeials,  not  ao  much  in  the 
interofl^  of  the  people  aa  in  the  intt;r»?ata  of  tho  Govern* 
ment  revenue-  The  object  of  the  collector  of  the  atatiatiea 
had  reully  hitherto  been  to  extract  a«^  large  a  revenue  aa 
possible  for  the  CToremment^  aiid  not  for  the  puipose  of 
informing  the  people  what  the  land  would  produce,  or 
the  nat!3Te  of  the  soil,  and  bo  forth.  So  oppressive  had 
this  sometimea  been  that  it  had  led  to  the  ruin  of  the 
cultivator  iti  too  many  mstancest  and  to  the  reduction  of 
the  sources  of  living  over  larg-e  areas.  At  leaat  this 
was  iO  in  the  north -Tresti&m  provinces*  where  in  some 
parts  the  habitual  condition  of  the  population  was  one  of 
scmi-fitarvatioB.  If  statistics  were  to  have  any  feonefit, 
thjy  must  be  aought  with  a  different  view  to  that.  It 
had  often  been  aaid  by  Indian  official  a  tbnt  minute 
statiatical  researches  in  India  were  aubjecta  that  could 
only  be  interesting  locally,  but  ihzit  was' not  so,  for  one 
of  the  results  of  tbe^se  inquiriea  w»b  that  you  brought  to 
bear  upon  the  information  obtained  the  intelligence  of 
the  world,  and  were  able  to  muko  a  comparison  between 
the  statistics  of  one  country  and  another,  and  so  brtn^  the 
moat  valuable  aid  to  the  solution  of  the  \^oos  problems* 
It  would  be  to  minimiae  the  advantage  to  be  gained,,  if 
the  knowledge  of  theae  statisticu  was  to  continue  to  be 
confined  to  the  lowest  classes  by  the  dcUiila  being  pre- 
serrod  onl^  in  the  vernacular*  In  Indi:i  there  were 
greater  facilities  thiin  here  for  the  collection  of  them. 
There  was  a  distinct  account  of  the  villages  and  hamlets 
giving  details  of  ^e  various  inatrumenta  employed  in 
Sie  cultivation,  the  natare  of  the  soil,  the  ohamcter  of 
the  inhabitants,  their  dwellin;p,  4S:c.  We  owe  our 
present  statistica  regardini^  births,  deaths,  and  mar- 
riages to  the  system  of  registration  districts.  But  each 
of  our  registration  diAtricta  was  a  large  parish,  or  con- 
tained a  large  nnmber  of  villages  and  hamleta,  and  the 
T^atrnr  was  a  person  who  had  to  watch  ever  a  large 
spaoo ;  but  in  India  the  statistics  upon  whtch  the  i^v^nue 
warn  oalcnlated  were  obtained  from  an  official  potteaaing 
his  offioe  by  hereditary  descent,  and  who  poaseased  &cili- 
ttea  which  enabled  us  to  obtain  complete  returns.  IJut 
by  the  substitution  of  the  zemlndary  system  for  the 
ryotwarry  ey steal  (which  was  for  a  very  useful  purpose, 
vii,,  the  settinfr  up  of  a  dase  of  great  landowners  who 
should  owe  thoir  possessions  to  onrselvea,  snd  therefore 
beintfireated  in  maiataining  our  power),  this  was  altored. 
Sooi^r  or  later  itateomon  would  have  to  return  to  that 
mbstituta  some  other  means  of  placing  the 
collection  of  statistics  in  all  pitrts  of  India  on  an  equally 
advantageona  fotJting.    When  that  was  done  he  believed 


it  would  only  i«st  with  the  Gronninnent  to  paWil 
returns. 

Xr.  Botly  thought  Mr.  Markhara  had  scaitelf  % 
due  value  to  the  important  infonnation publiiKiill 
Statistical  Society,  ajid  to  ^a  agricaltiirAt  Mk^^ 
England^    published   in   the   Affriemtiwd  JmnuCl 
obaerved  that  formerly   the  mmn    difficulty  «w  j 
perjeueed  here  as  in  India  of  CoUocting  sts^titticii 

Mr.  C.  Maenacshaya  desired  to  make  a  hm  i 
in  consequeuce  of  what  had  &Uen  ^sm  (he  C 
He  thought  it  was  rather  hai4  to  i?oiideizm  i  i 
be<:ause  it  was  introduoed  in  a  ji»iOQSt 
correct  and  irregular.  A  oompanaaa  hid  &fii  j 
between  the  state  of  Hidraaand  Befkcdmini 
tural  point  of  vlew^  hut  with  all  its  diglbfiti  n 
backs  the  permanent  aettlement  had  worked  with  | 
advantage  thsn  the  ryotwarry  system,  ihe  flM| 
ciple  of  ryotwarry  settlement  was  that  a  maatam 
was  charged  upon  every  tield,  payable  upo«  good  I 
and  then  there  was  an  annual  settlement  for  th»] 
pose  of  settling  the  account?,  at  which  thei  ryot  % 
to  state  his  grievances,  such  aa  &  ftdlurt?  of  ct\^ 
so  forth,  urging  these  as  reasons  for  lowczifijf  ^i 
This  Itid  to  great  demoralisation,  for  an 
ttruggk  was  continuaUy  going  on  between  H 
and  M  ryot.  1^  one  trying  to  extract  too  1 
and  the  o^er  entering  into  all  sorts  of  oombin 
maohinationa,  and  tampering  with  the  &i&cim  i 
Lkivemnient,  in  order  to  get  rcnta  feduced^ 

Mr.  Markham,  in  reply,  said  that  wkjii«v«r  C 
cadi&strul  survey,  there  wez«  ivtatma  of  all  lb*  I 
tivable  and  uncullivahlo  witbin  the  area«  troi  I 
that  in  some  partaef  bidia  there  wore  liuids  whici 
called  forest,  and  also  land  for  grazing  of  wUdl] 
were  no  means  now  of  ascertaining  tbu  area. 

Mr.  Elliott  asked  whether  there  were  any  i 
uncultivated  cultivable  lands , 

Mr.  Markbaa  said  yea,  wherev^  tbin  i 
survey.  The  most  important  poittt  mm 
matter  wiia  the  survey  of  the  f^rtst 
had  not  bi?en  commenced  f^t.  The  (juastiis  1 
irrigation  ahould  not  be  Widertaken  on 
efflorcsencc,  or  bec^aUN  people  did  not 
water*  could  also  be  afceitained  by  eareAilIi^  tt 
statiaticti,  wliioh.  would  also  prevent  canals  b«^ 
in  the  vfODg  plAoea.  He  waa  certain  thai  vn 
wa^  most  itnfoitint,  but  engiaMin 
introduce  canals,  but  go  to  tarn  qneation  of  i  _ 
aud  ascertain  whether  the  people  wanted  thesa  4 

The  Chairman,  in  prarpoalng  a  vote  of  thaab  I 
Markham,  said  Uiat  to  hia  mind  the  qneetion  of  ir 

seenicrd  to  resolve    itself    into  a  aimp!>^    i)0 
statistics^     Let  th^tui  only  know  tho  linili« 
would  soon  lind  a  remedy  for  every  evfl. 


^H        oemtfi 

^^M  ayitem 
^H  oollecti 
^H^^advant 


It  has  boon  dmded  to  po«tpon«  th«  ope 
the    Eibibitinu    of    Sdeatiic    Appftratus    a|    Ite  i 
Kensington  Museum  until  Mafcb*  lSr6. 

Nc*i*rPnpakiira,  anajident  Kauri  foeOitl 
at  some  remote  pf^riod.  Much  af  the  tlmb«r  I 
been  du^  up  in  perf^y  ^uuiid  eonditioii,  nal  \ 
used  for  ale^peri  on  tte  Auckland  and  WaDuto  I 

With  rtigard  to  the  proiK>&ed  staff  of  «s»^ 
under  the  new  Patent  BiU^  it  may  be  wtinh  s^ltw  **" 
examiQing  staff  at  the  AmeiHtwu'  Pstipnt-oak*  mamk 
the  total  sslarLea  paid  to  tbem  ami>uating  l9  SMf^* 
is  independent  of  the  other  vlAnial  tMtU  sad  idbaij 
examt  nem  nod  sub-^SMninMS.  The  total  «hsil*  A**  '^ 
va  the  Untied  StatM  Fatttm^Oae  was  laaC  fm  i8$,M 
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rABff,     PSYSICAU     AKD      MEKTAL 
fG.— THE  TUFNELL  TESTIMONIAL. 

^y  ^Uanded  meGting  of  h'^md  miater»  uf 
r'IiooIjis  oliiefly^  of  %h&  dlslnai  inatitution^ 
.tad  destitute  child rc^n  m  the  metro- 
Lhe  moinii  of  tho  Society  of  Arts^  on 
kjt  uiM  loui  init.,  for  the  presentation  of  a  BerFice 
t  to  3Jr.  Bdwiird  Civrleton  Tofn^E,  as  a  teatlmo- 
f  ref»nl  *nd  tat^em*  on  hif  retirement  from  the 
lienioe  as  ono  of  Her  Maje^ty^slnsptictom  of  those 
'  ^JEf.  Mwm  Chadwick^  C.B.^  pHeidedj  and  g&v6 
^'>Addrwt:^ 

CkiLLBAfiuE  Ain>  DBAH.   FttHVD,— ^I  have 
r  to  be  chiirged  by  a  committee  eomprisinf  the 
iirf  thefofcmotit  i^kmeBtary  half-time  »cEooI« 
,  in  nntnber  upwards  of  170  p^rsons^  who  as 
I  or  pxipiltt  hure  i3erved  or  hare  been  reftred 
iattitationi  under  ^onr  inn)ectiDn^  to 
I  tEA  luDdiOiiid  toitinioninl  of  pUts  before 
E  <if  th«ir  mpfteckktitm  of  jour  e«1f<d«iiying- 
r  Opwit^ft  of  40  ydMB  to  improTe  the  edaoatfon 
r*    If  ituB  testimoni^  were,  ^a  it  might  well 
r  ooftof  *c)tiiowIedginent  of  your  kindness  and 
,  «nd  of  bcmefit  deriv^ed  from  your  efiiciBncy  in 
nm  of  edoffttionrd  mfitituLiona  nn  old,  long 
tnd  wttled  principlea,  my  task  might  be 
,  /mjd  *ja«ily  performed  ;    but  your  service 
tLmt    to   the  lajst  biui  been  one  of  pecultnr 
difficulty i     in    deiiling  with     conditiona   of 
~  ^St0Tdett — of    dire  suffering  amongftt  the 
of   the  populAtion»  and,  with 
"^1!    rwjuiring  the  eateoution   of 
rustrath'u  print'iplea  and  legis- 
ith  them.    To  tboae  measurefl, 
it  ia  requiaite  that  Iflbould 
vp^ence  and  ohaervation 
i*T  of  Royal  t'ommi*aion» 
^  the  l&at  flurviving  mem- 
rruLJuE   ujiirus  r4   two   lioyal  Commie»ions 
iiflilt?r   which   you  Berred'aa  an  aasiatant 
nef  with  xu  forty  ytmm  ugo.      Your  aervice 
I  krgt;  historical  facts  aa  to  Iha  progress  of  legls- 
t  Admin istrrttton  for  elementary  edn  cation  not 
"dy  -  'ok%  and  bo  I  may  fittingly  f elate 

ible  coniJitioD  of  ba-ge  maasea  of 
'  tiin  V*  .t^t'  I  liiaspi  which  we  had  your  aid  in 
p  and  in  doTOing  means  of  reHef  for.  And,  ftrst, 
I  eommiasJon  of  inquiry  into  the  condition  of 
id  jOYing  persona  employed  in  factories,  in 
t  number  in  the  cotton  factoriea.     We  found 
hn  wirirly-flprsading  practice  to  employ  child- 
of  lb'"  tendef«8|  years,  to  work  during  the 
i  m  m^fdUt  With  the  resnlt  of  crippling 
I  tend  wetlceiiiiig  and  ittiiiting  that  class  of 
oa  lNid£l7,  lad  at  the  mms  time  stuntinf; 
iMtaQy  hy  «xdliidiiig  tliaat*  by  the  long  honrs  of 
"ii  kbouf,  fromtha  b«ieiti  mii  the  rights  of  educa- 
ia  ^igaaiut  the  one  evil  of  tho  overworking  of  the 
^  md  yoniig  peraona^  what  wn«  called  the  ten  hours' 
ad  Co  reduce  the  labour  of  all  engaged  in 
I  «a  weU  aa  children,  to  one  Ics  el  of  ten 
But  we  tet  aaide  the  loeaauro  aa  being 
LIM  nrffidetfit  definite  legialativo  principle^  as 
jfuffid^mt  execntiTe  machinery  of  inspectioPj 
1^    it    was,    praotioally     unworkable. 
.  iitannal  kbour,  wb  declared^  wae  too 
*  myuiuiiM  for  little  children,  and  ws  prononnoed 
^llm  tkK  hours  of  daily  manual  labour  fully 
i^ttd  tba.  where  their  labour  was  needed  it 
lil  ^^led  lA  double  aefci,    Aa  a  aecority  fOf 


I  la  yon  m  1 
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edaoation,  and  also  aa  an  important  and  requisite 
security  againat  overwork,  by  coUasive  employment 
in  double  Mta,  in  difimnt  mannJaotorioa,  on  the  same 
day»  my  ooUeaguea  agn^ed  wi^  mo  tn  proposing  ihat^  at  a 
Goodition  to  qualify  them  for  empto^tn&nt,  they  ahonld 
every  Monday  eaeh  produce  the  certificate  of  some  ap* 
proved  fitting  teaching  in  a  fitting  ichool,  certifying  that 
the  child  had  each  day  during  the  week  pteceding  boen 
three  hours  in  that  school  My  OoHeagnee  alao  agreed  with 
me  then*  and  it  has  bsea  very  mtieh  proved  by  your  e^eer- 
tions  since,  that  three  bonna  of  daily  direci  teaching,  or 
that  lUnonnt  of  time  on  alternate  daya,  exhan^is  the 
profitable  mental  receptivity  of  children  of  the  usual 
elementary  school  agee.  Hence  aroae  the  "  half  achool- 
time  ay  atom,"  which  is  in  the  courae  of  extenaion  in  tbia 
oountey^  on  the  Continent,  and  in  America.  Now  I 
know  no  one  who  has  hu^d  so  clear  a  perception  of  the 
principle  of  that  meaanre,  who  has  had  so  firm  a  hold  of 
it,  who  has  done  so  much  to  prevent  it  falling  through, 
and  for  its  extension  to  wide  fields  of  service,  nnval  and 
military,  as  well  as  civil,  general,  and  industrial, 
as  you  liavo  had*  I  know  no  one  who  ha«  ahown  hiaa- 
self  so  atrongly  impressed  with  the  need  of  tho  careful 
combination  of  bodily^  with  njental,  for  the  elementary 
training  of  the  roung»  You  have  been  one  of  the  fore- 
meet  to  perceivi^  that  we  want  physical  training  for 
sanitary  purposes  to  keep  np  physical  force  ;— that  we 
Bpectulfy  need  it  for  economiwf  porpoaee  to  maintain  ifi- 
dujitrial  force;  and  that  we  need  it,  moreover,  for 
political  piitposcH  to  maintain  military  force.  Primarily, 
in  the  economical  and  industrial  aspect  for  industrial  force 
the  physical  training  has  been  promoted  by  ourf^odety  of 
Arts,  and  digpkyed  at  their  succ^oive  school  <&ill 
reriewa  of  the  children  trained  in  the  inatitutiona  where 
these  cxercisea  have  hi^en  moet  advanced  under  your  in* 
spectton.  Aa  respects  the  first  factories  regulation  mea- 
sure, out  of  which  thia  *'half  school-time '*  principle 
arose,  I  may  state  thut  I  was  charged  with  the  prepitra* 
tion  of  the  Bill  founded  on  our  report,  and  that,  as  we 
got  it  psssed  through  the  House  of*,Commona,  it  con- 
tained proviaions  of  rating  powers  for  aecuring  fitting 
aehoola  where  none  existed,  and  olao  powers  to  secure 
fitting  teachers.  But  these  proristOQS  were  thrown  out 
in  the  Honae  of  I/irds  expressly  on  the  ground  that 
they  woold  lead  to  that,  which  ia  now  at  Inigth 
determined  upon,  namely,  a  national  ayatem  of  elemen- 
tary education,  aa,  indeed,  I  believe  they  would,  but  in 
better  way  a  and  in  better  principles^  aa  increasing  expcri- 
enee  is  shoiv-ing,  than  those  at  present  adop^.  By 
Bubaeqnent  agitation,  the  limitation  of  the  labour  of 
adults  to  ten  hours  was  obttdn<?d ;  !mt  their  ca«e  was  not 
within  the  reference  to  ua,  and  the  special  limitation  of 
the  houra  of  labour  for  chiyrcn  and  young  pravooa,  and 
of  half-time  teaching,  with  inspection,  aa  ^ovided  by 
our  meaaure,  has  continued  to  be  the  haaia  of  subse- 
quent legialation  Ibr  the  regulation  of  factory 
lahourt  abroad  at  wdl  fta  at  home.  Yonr  nemt 
servicea  m  the  advaneemeat  of  elementary  educa- 
tion w^re  with  our  Board  aa  an  aaaiatant  commiaaioner 
of  poor-law  inquiry*  We  there  saw  that  we  might  take 
as  a  national  rule  the  great  old  Hebrew  maxim  that 
■*Ho  who  does  not  teach  hia  son  a  trade,  teachee  him  to 
become  a  thief."  In  these  poorhouaes  the  children 
were  not  taught  trade*:  and  we  found  that  only  a 
minority  gained  self  ^supporting  employment,  and  that  | 
tho  career  of  the  majority  woa  corroborative  of 
that  maxim.  Of  those  who  did  nut  return  m  paupera 
the  greater  proportions  were  foimd  in  the  streets  aa 
mendicants,  or  in  thtt  priaons  aa  delinquents.  The 
teachers  in  thc«)e  achools  were  of  the  cheapeat  and  lowest 
sort,  oftem  drunkards  who,  as  paupers,  were  paid  miaer- 
able  pittances  for  teaching  the  children  the  three  "  R*a'' 
and  their  catechisma.  The  eeneral  teaching  was  then  low 
and  coarse,  and  tho  gen^m  outcome,  in  the  manner  and 
behsvi<}ur  of  the  children,  was  coaiee  and  repuUive.  We  ^ 
found,  moreover,  that  the  oaaociation  of  orphan  chUdrea  j 
under  the  aame  roof  with  adult  and  eoofitsted  paupQiil 
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exercised  a  baneful  inflaetice,  whioh  the  b^at  tf&kied 
teaching  could  do  little  to  mitigmte.  OtU"  principle  of 
mmeudmontt  as  Poor-Uw  Uommiafiionera  of  Toquiry,  wae 
0ep«i&tioii, — the  CK^onomical  principle  of  "  aggregation  for 
wgreRatioi^"  of  se^re^te  or  cI&hb  tr^tmont  to  the  ex- 
tent of  ioparate  matitutiODS  for  the  deaf  and  dumb  and  the 
Hind^  O  oa-  exam  plea  of  an  oceaB,  at  eta  ted  in  o  ur  re  port,  were 
of  ieparHt<j  timliiing  institut  ions.  Icon  fine  tr  y  solf  to  th  6 
fttlteiEient  of  Ibe  fact  that  tbe  treatment  of  flmiill  numbtTa 
of  orphan  diildrc^n  m  union  houflos  h  in  cuntm^^entioii 
of  Uieae  principle,  and  hai  been  a  gnevotia  failur<^j 
which  you  wertj  of  the  forcmo&t  of  cumr  BABittant  comtulu- 
sionen  iu  endeavouring  to  got  retrieved.  There  feJl  early 
to  the  direct  control  of  oar  Board  a  large  ieparate  estab- 
lishment at  Norwood,  compriBiug  neiiriy  a  tbooaand 
obildren,  under  a  contractor  (Mr,  Aubin),  for  the  treat- 
ment of  tbo  children  of  a  number  of  the  anudler  pariabea. 
Though  it  waa  a  separate  eatabliahnwnt,  the  reaulti  from 
cheap  and  comparaitvf^ly  inferior  teachers  waa  nnaatiB- 
factoiT.  Yon,  with  Dr.  Kny,  another  of  onr  aaaiatant 
commiafiioners  (now  Sir  James  Kay  Shuttle  worth), 
were  entnieted  with  the  task  of  amending  the  adminls- 
tration,  by  an  improved  claaaiEcatdon,  and  Mhowiog 
what  might  be  done  by  the  application  of  better 
teaching  and  training  power  on  the  half*time  prin- 
ciple* The  first  djfificulty  experienced  was  in  finding 
Biting  echool  teachers,  and  you  had  to  send  and  get 
them  from  KcoUand,  The  mduatrial  training  of  the 
elder  boys— #hoems king,  tailonog,  and  carpentering — 
were  supplemented  by  a  naval  and  military  drill,  for  all 
the  boys  above  sijt  years  of  age.  The  restilta,  as  I  may 
show  in  their  national  bearingSi  you  wrought  by  the  ap- 
plieatien  of  the  principle  were  highly  important-  On© 
eoononiical  result  displayed  was  that  the  cowt  of  this  aegre- 
y&tion  and  treatment  by  a  eta ff  of  school  tcachora  and 
miners,  instead  of  being  much  greater,  was  much  less  . 
per  head  than  that  of  thtj  single  Bchool  teacher,  Vou  had  ' 
peculiar  experience  in  the  work  there— that  the  imme-  ] 
diate  obstacle  to  the  extension  of  the  system  waa  to 
obtain  fitting  teachers  ,  that  the  elevation  of  the  condi*  | 
tion  of  the  B<:bool  teacher  w«s  vital  to  the  advancement  | 
of  education.  My  own  observation  bad  deeply  im- 
preaaed  me  with  the  maxim,  *'  As  ie  the  teacher,  so  is  I 
the  school/'  On  looking  at  the  teacher  or  the  teachers  i 
and  the  children,  I  could  eoon,  as  a  commissioner  of 
inquiry,  anticipate  very  much  of  what  I  should 
find  to  be  the  general  outcome  of  the  sohooL  You, 
in  j^ouT  eamestneaa  in  this  as  a  primary  objective  point 
for  improvement^,  succeeded  in  inducing  Dr.  Kay  and  one 
of  oto  OommisHi oners,  Mr.  Nicholls,  to  visit  Holland, 
Germany,  and  feswitJierlHnd,  and  obaierve  the  better 
organisation  and  trained  achool  teaching  there.  On 
your  return.  Dr.  Kay  and  yonrself,  by  your 
joint  in<lividual  efforts,  got  up  the  first  training  college 
m  this  country,  tbat  at  Batteraea,  to  the  establish- 
metnt  of  which  wo  know  you  gave  more  than  three  years 
of  yOQT  salary.  It  is  too  lon^  to  trace  the  iasuc  of  the 
l^d  of  that  joint  effort,  ;n  the  foundation  of  40  training 
colleges  now  eetabliehed  in  this  country,  and  comprising 
mere  than  20,000  pupil  toachera.  Of  the  tiaichers 
trained  in  that  first  college  some  have  become  leaders  in 
education,  who  join  in  the  memorial  of  acknowledgment 
now  to  be  presented  to  you.  Y'ou  were  of  the  fore* 
moat  assistant  commissioners  in  the  obtainment  of 
amended  powers  for  the  general  estabuiment  of 
industrial  institutions  for  the  reception  of  orphan  and 
destitute  cluldren,  in  distrieta  of  unions,  on  the  prin- 
dples  auooessfully  applied  at  Korwood,  Forttinatcly, 
thfi  lead  in  the  subsequent  organisation  of  the  chief 
district  scboola  of  the  metropolis  fell  to  you,  as  our 
inspector,  with  the  oxperienco  you  had  obtained  at 
Norwood  and  at  Battersea,  and  with  the  supply  of  trained 
teachere,  and  gained  there  available  for  the  service.  On 
an  examination  of  the  working  of  the  earliest  previous 
sep^irato  training  institutions  to  wbioh  I  hove  referred,  my 
colleagues  of  the  Poor-law  CommJiiaion  of  Inqmry  were 
led  to  fltate  in  th©  concladoa  of  our  report)  lecom- 


mending    a   general   ijatem  of  alemeiitwy  cdaetika 
as  the  primary  meana  of  prevention  :-***  We  beb*fi1lii 

if  the  fiinds  now  deatinea  to  tbe  parposei  of  ^oeikii, 
many  of  which  are  applied  in  a  manner  oDsait^d  ta  IhA 
present  wants  of  society,  were  wisely  ax^  e^mnTSiiall/ 
applied,  they  would  be  snfSciant  to  give  all  th«  tmtr 
anee  which  can  be  prudently  aSbidCed  bf  tii«  Ik^^* j 
Now  this  cont'lusion  your  sepice  mainly  has  v«viM|t^ 
an  extent  beyond  what  w^  could  then  havao{3nfii!«si}t*iii* 
ci  paled,  and  has  afford&d  a  basta  of  mmSDO^ 
to  the  improvement  of  tho  national  ^losaiUj 
and  education  of  the  country,  and  to  a  gam 
money,  and  result,  wHoh,  without  your  tei 
probability  we  should  not  now  have  ^fmf^- 
first,  as  to  the  gain  of  time  by  the  division  ol 
education,  as  against  the  presiht  Gomrn^ci . 
school  teaching  by  single  trained  teach  > 
trGss  and  one  or  two  pnpil-teachtnt.    i  . 
to  exemplify  the  principle,  for  the  advunUgu  i 
here  who  h^Lve  not  bad  an  opportunity  of  com'' 
The  mother  of  a  large  lamily  who  has  tc  : 
own   children — as    many    moUiers    in  Bfmfjtv  litf 
have  to  do— will  have  as  many  grades  to  lesdi  i 
are  cbildrun.    Bbe  will  hava  h«r  ia&at  ecbool  i 
lap ;  then  hei^  primarv  sehool^  for  iha  thi«t  Ufl] 
secondary  school ;  and  even  hsr  iupetkr 
the  biggest  boy.    She  can  only  give  ditcct  i 
oni>  at  a   time,^to  one,  apeliing  le«sons ;  to  i 
writing  li^saons;    to  the  bigger  boy,  his  giami; 
sons,  and  aq   on  in  succaftsion.     A  maid^  klj^J 
had  to  act,  as  aunts  often  hava,  as  anistMit  ^ 
to    her   married    sister's    children,  nhAerred 
convenient    thing   it   would    have  b^jcn   foe  1 
children  if   all    came    at  onoe  in   one   littar, 
tbey    might   all  receive   limultanoous  claM 
The   single  village  School  teacher  has   as  I 
tinct  classes  of  distinct  agea  and   conf^it;,.i^fl 
with  as  in  the  large  famOy^      As  a 
least  six  distinct  clasBt»s,  and  h»  oan     '  ^     ■••■ 
inatni[:tion^th6  only  eflective  inHm^tion- 
ftt    a    time ;      and    whilst    he    is 
daas  ho  is  sabjected  to  a  wearisome  t 
outbursts  of  irritability  from  the  pupUs,  and  I 
patience  of  waiting  nnoccupied.     He  may  i 
and  roli^f  by  tho  aid  of  one  or  two  pupil 
the   general  educational    organisation  thTOngh  ^ 
country  is  of  some  schools  averaging  a  hDudred  ] 
under  single  masters,  with  one  or  two  pupil  toarJM 
six  class  schools,  who  can  and  who  only  da  gut  I 
through  the  six  elassea  in  seven  ytmri.     Ash.  nMi 
are  all  seven  years  schools  throughout  Ihe  <:oiUitiy^ 
a   rule  they  all  require    (and  it  was  tbo  reqttins 
the    Newcastle    Commission)  compnUory  atttmdi 
anhool  up  to   the  thirteenth  year.     Bat  Lh^  tbtl 
the  wage  classes  begin,  to  earn  mdney^ — now  ma 
ever — between  their  tenth  and  th«ir  elev. 
prestmt  Boheme  of  compulsory  attendant 

thirteenth  year  amonnlfi  to  a  forced  fiaeri;4v ■ 

and  A  half,  or  three  years  of  wagea,  often  a  van  _ 
sbillings  a  week.     Against  this  saarific<9  LheFi»  i 
almost  a  rebellion^  as  it  was  foretold  thi*r«  inxij 
and  children  are  taken  away   half  taught,    ( 
million   and   a   half    children    last    in   tha  aai 
EchoolSf  only  sixteen    thousand  wie»   got   up 
requirad  standard.    And,  at  what  oost  li  tb^^  at  J 
head  per  annum,  or  a  total  of  i£li  fof  th«  iev«i|i 
completed  results  when  attdned,  Thefdaio  Jft4j0 
of  children   to  be  got  into  State  aided  &&dlB  i 
scheme.      The  demand  of  time  .to  the  t^ 
for  primary  education,  moreover — as  we 
the  Society  of  Arts— excludoa  the  greater 
children  of  the  lower  and  middle  dajts  from  • 
and  science  education,  as  their  exdtision  1 
ment  cannot  be  afforded  beyond  that  time  by  t 
Now,  by  the  division  of  educational  labfior  la  ( 
special    schools,  for  each  of  tti«e»  mj  iifi>B*A. 
separate  claases,  a  tmnod  teachar  u  pt&n^ 
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I  wvmj  pupa  of  tii&t  clau  occupied  without  inter- 
^— It  ma  J  be  feom  the  first  mmute  to  the  lm%  that 
Aifiji  in  tb«  achool,  in  hia  one  claaa,  under  coaatant 
taachin^.     The  **  haaf-timer,'*  who  goes  into  the 
•n  single  mftiteired  Bchoob  can  only  teoeive  by 
■ocxjmmodiition    one-tJith,    or    one    hour    of 
teichmg ;  but  in  what  woold  have  followed  our 
iBlenMonJ    as  a  fitting  achool  under  fitting 
,  with  %  proper  diviaion  of  edu<iation*l  labour, 
lid    haTc    wfceived    his    full    three   hours    of 
tBiching,    or    a»    much  an  i«  compatible  with 
owera  of  mental   receptivity  of  chiJdren  of   the 
""  *^°2^  fltaK^s^     Now,  in  the  graded  Achook, 
cMeflj  nnder  your    aupeririteQdence.   more  is 
^^  9f  Hie  tenth  or  before  the  eleventh  year  to 
^ehiMren,  by  the  time  their  productive  jaervicea  ore 
"-M,  than  e^n  be  giTen  under  the  escisting  plans, 
r  the  thirteenth  ymTj  including  the  infant  ichool^ 
"••nction  and  Imining  is  impartwl  in  four  and  a 
•  (inatoad  of  aevan),  witli  military  drill,  free* 
luwInKj  and  vixsal  music,  iloroover,  the  outcome 
I  tnore  aocilst   and   better  mannered  children,   aa 
U»  moPG   apt    for    service.      With  the  oombined 
>fti  weU  «fl  mental  training,  the  efficiency  of  three 
,iirted  to  two  for  future  service.    To  do  thii,  in  the 
i  of  the  siAgJe  master,  with  hifl  one  or  two  assist- 
imUn^  £160,   or  £2   per  head  per   annum   for 
■^  for  seven  years  by  the  division  of  educational 
,  Che  toaching  power  of  a  head  master  at  some 
J  or  £2m   per  annum,  a  seoond  master  at  ^IfiO, 
hM   tod    mastar    at    £100,   with  a   staH;  it  may 
■•  lii  or  eight  pupil  teachers  Ht   a   coBt  of   £1 
nit    ^r     that    largely    teaching    power,    for 
ft   half  years.       In   other   words,    on   thU 
I  ptiDciple,  you  bring  to  bear  upon  each  child 
Q,  m  l«ttching  power  oosting  five  or  aii  hundred 
,  that  is  to  Bay,  three  or  four  times  more  than  in 
nmon  scliool,  but  with  a  more  than  double  eecno- 
liwult.     It  is  to  be  observed  too,  as  respects  the 
H-tosfihing  profe«ion,   that  the  common    sin^le- 
nd  ichoob  throughout  the  country  present  even  to 
llmked  iMchar  only  one  dreary  dead  level  of  condi- 
j>frfu  wluoh  he  has  no  prospect  of  rijiog  so  long  as 
^waiius  within  the  profeaaion,  whilst  the  principles 
^iiiuo««afully  developed  under  your  superintendence 
■■^p^iations  of  remuneration,  of  sociM  condition^ 
^ttctieu.  which  mojit  needs  be  augmented  for  the 
ntof  higher  economic^  results  to  the  community. 
^~t  of  children  dealt  with  in  these  orphan  dig- 
it ape,  it  is  to  be  Ixirne  in  mind,  of  the  lowest 
i©f  humamty*  moat  diffictilt  to  treat  even  when  they 
M»eeived  in  infancy,  whilat  many  are  leceived  there 
h  lave  been  reared  for  years  in  habiti  of  bodily 
manX  depravity,   in    conditions    almost  hopeless 
f  C0»  if  they  remained  a  iuffident  length  of  time 
I  lifofmation,    but  many  of  them  remain   only    a 
"^Juyt  »»d  are  taken  back,  girls  especially,  into 
Iwit  aaaoeiations  in  the   moat  depraved  abodes. 
.  Wlwptional  cases  have  been   unjustly  held  out 
^'  general    rule  of  result   of  the  institutions  in 
1.       But   those    who    know    the    actual    con- 
dealt     with,    know    that    the      general    re- 
MkTS  been  of   the    highest  order   of   aucceas  of 
douentary     educational    training    whatsoever. 
;  is  T  have  stated  at  the  outset  of  your  service, 
ov«  one  oat  of  three  of  the  orphans  reared  from 
"  la  the  poor-houses  of  the  metropolis  attained 
V»  trf  seU'Supporting  industry  ;  now  the  ^ures 
\jn  of  IhoiB  reared   in   infancy  form  a  smaller 
■"^n  amongst  children  of  the  compiiativelj* 
aes.  or  not  more  than  same  i  per  cent. 
k  ii  I  have  it&ted,  whilat  destitute  orphans  reared 
—"h  poor»hous©a  formed   a   large  proportion  of 
I  popnklion,  and  the  most  difilcult  to  be  dealt 
rt^r  are  }em  frequ^tlv  met  with  there  than 
■M  m  mdepondeQt  conditions  of  self-support. 
I  of  fitting  training  &nd  teaching  by  itting 


teachers  is  ki^ly  aided  by  the  ministrationa  of  the 
Cbajilaina  in  insuring  to  the  pupO^  fitting  places.     The 
early  suocess  of  these  children  in  places  of  productive 
industry  is  only  traceable  for  a  year  or  io,  after  which 
a  large  proportion  are  lost  amidst  the  general  population. 
We  positively  koow,  however,  how  rarely  they  are  found 
in  the  streets  oi  in  degradation.  Mainly  by  a  teacher  from 
your  training  college  of  Battersea,  as  a  head- master*  (lie 
mixed  industrial  system  of  training  has  been  applied  fbr 
the  training  of  tho  olasa  of  former  castaway  a  as  camp 
followers,  the  orphan  aona  of  aoldiera,  who  now  volunteer 
for  the  army,  and  there  the  outcome  ia  traced  accurately 
as  of  pre-eminent  sucoesa^  ittcluding  a  large  proportion 
of  attainment  of  the  pontioci  cf  non-commisfiion^d,  and 
even  of  comniiasioned  officert  of  the  army  ;  and  wa  have 
examples  of  the  like  results  of  the  success  in  Giv;l  life  of 
the  orphans  reared  in  the  fleparato  district  inititutions. 
For   the  information  of  the  Newcastle  OoEnmtsaioii  of 
Intxuiry  on  Elementary  Education,  I  had  occasion  to  put 
the   following  qucstiona  to  you,  to   which  I  add  your 
answers,  as   a  summary  of  the  beartog  of  your  ser- 
Tice  upon  the  future  of  national  elementary  education. 
**  Does  your  administrative    experience  enable  you  to 
state  that  with  fell  power  as  to  the  meana  you  would 
ensure,  with  i^onfldence,  the  like  general  resulta  of  the 
half-time  industrial  district  schools  with  the  driH,  in 
insuriag  fitness  and  general  pefmanence  in  productive 
employmcDt  of  the  children  of  the  ragrant  pauper  class 
as  well  as  of  others  ? — Yes ;  if  I  am  given  eharge  of  such 
children  I  can,  with  positivi^  moral  certainty,  ensure  of 
the  oksa  tlmt,  as  a  olass^  they  shall  never  be  vagranta  or 
paupers  agiin.  This  I  can  uodcrtake  positively?'    Now, 
if  1  were  to  appeal  Io  the  officers  and  head  teachen  nf 
the  great  toaching  and  training  schools  here  present* 
ucfdcr  whoise  ministrationej  many  thousand  such  chiidrea 
have  paaaed,  I  know  that  the  confident  response  will  be, 
*'  Yes;  that  may  be  done,  for  it  has  been  done,  and  we 
have  done  it,  and  are  doing  it."  I  then,  as  an  economiat, 
put  to  you  the  next  queeton,  "  At  what  expense  ?"    To 
which  you  answered,  **  At  the  like  expense  to  that  in- 
curred in  the  chief  inetanees*      For  example,  in  the 
Stepney  achool  the  oipeuditure  hns  been  four  and  eight- 
pence  per  week,"  of  which  you  give  the  detsila.     The 
expoose  of  leaching  power,  including  the  moral  and 
military  drill,  being  fourpeuce  halfpenny  per  week,  or 
about  a  pound  per  head  per  annum,  the  total  tune  of 
imparting     the      elementary     school     instruction,     in- 
cluding   the    infant    school,    being    there    four    years 
and  a-half.     The  next  great  queistions  and    answers 
follow  ; — "  That  is  to  say,  the  experience  ia  sach  si  to 
enable  you  to  ensure  so  far  moral  as  well  as  inteUeotual 
resists  P — Yes."     **  And  this  cenclnsion  yon  deem  wsr* 
ranted  b^  experience  ua  applicable  by  appropriate  ad- 
mintstratLve  means  and  organiaatien  to  the  whole  of  the 
children  of  the  poorer  cliseea  of  the  country  ?^Yes/' 
Foreign  commissionera,  engaged  practically  in  education, 
who  have  visited  the  institutians  undor  your  particular 
inspection  would  agree  that  the  iiun  of  experience  now 
caincd  with  them  justify  this  great  eoodtwion.    Our  one 
leadiug  conduaion  at  the   Poor  Law  Commission  of 
Inquiry  was  that,  whilst  the  firat  action  in  dealing  with 
the  evils  of  pauperiam  must  needs  be  repressive,  we 
must  look  for  effectual  prevt'otion  to  an  improved  ay  atom 
of  elementary  oducation  and  early  training.     I  cannot 
help  feeliog  how  much  it  would  have  gratiSed  our  great 
colleagnea— our  chairman.  Bishop   BTorafield ;    Bishop 
Sumner,  afterwards   Artihbiahop  of  Canterbury;    Mr, 
Benier,  the  professor  of  political  economy  at  Oxford; 
and  others — if  thoy  could  have  been  spared  to  hear  tho 
confirmation  of  their  solemn  convictions  on  that  topic^  on 
such  testimony  as  that  which  I  have  recited.     From  the 
opening  to  the  close  of  your  otBcial  service  you  have  given 
yourself,  with  a  truly  Christian  spirit  of  ^lf-sacriflce»  to 
the  relief  of  Buffering  children  and  the  elevation  of  the 
moat  depressed  population.    In  that  aer^iee  you  havo 
ever  acted  in  the  leaat  degree  with  the  force  of  per- 
emptory authority,  and  in  the  highest  degree  with  the 
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forcft  of  frieadlyftiid  aidinff  iiyiiipathj  wltli  Ihs  tenohwa, 
Atid  now  tkat  your  oJfieial  career  hu  ended,  I  may  ex- 
pre«S,  on  their  purta,  their  hopeB  that  rest  may  restare 
yoar  hjealUi,  and  enabb  you  to  continne  jour  vijita,  if 
not  a«  a  superior  officer,  ivs  n  friead,  animatitig  their 
l&boara  by  your  aympiithy  aud  ttdnce,  and  tbat  yon 
may  be  enabled  to  act  with  the  greater  fruedom  in  vin- 
dijGaMoii  of  the  principles  you  have  so  pre-eminently 
promoted^  Hundreds  of  thous^mda  or  orphan  and 
deoerted  chUdrfln  wiU  ha^^  already  beneSted  by  thetn. 
■ilillions  of  children  of  the  gen&ral  population  mayhere- 

b  after  benefit  by  your  labours,  by  relief  from  barbarouft 
©nd  unneeesaary  long  school  tinie  compulsion,  and  by  a 
better  preparatioa  ol  body  as  well  as  mind  for  the  work 
I ,        of  the  world  before  them. 

Mr.  Tnfnall  oiprees^d  his  thAEuks  to  thn  aubioribers 
tor  the  apkidid  tefitimoniiLl  they  had  awarded  him,  and 
^contii^iied  —  From  thB  commeooemeat  of  my  officia! 
•oar^A  it  itriiok  me  that  the  chief  obstacle  to  the  general 
improvement  of  the  people  wbls  their  defective  education. 
I  continually  had  in  mind  the  words  of  Shakespeare,  that 
**  Iterance  i&  the  curao  of  Gud,  knowledge  the  wing 
wherewith  we  fl^  to  Heaven."'  AtjJ  in  ^ct  I  do  not 
under«tand  how  it  can  be  doubted  that  many  of  the  evils 
that  affliel  humanity  might  be  counteracted  by  improv- 
ing the  intellectual  condition  of  the  people.  Is  it  not 
cleaf  that  most  diaeaBes  awe  their  extatenee  to  the  de* 
fioioEkcy  of  BJinitary  lojowledgo }  that  ignorance  of  the 
laws  of  henlth  causes  the  large  death-roll  that  weekly 
appears  in  the  papera,  and  coaLinaally  remind  us  of  the 
words  of  the  prophet,  that  "  The  people  are  destroyed 
for  lack  of  knowledge  ?"  la  it  nut  obvious  that  much  of 
the  vice  and  immorality  that  pr<rvftil  would  succumb  to 
a  greater  ©xtenaioii  of  rttLigious  knowledges  And  in 
th5  knilding*  bcdoagiog  to  u  Society  for  the  Promotion 
of  Arts,  Manufactures,  and  Commerce,  it  is  appropriate 
to  remark  that  no  bt^tter  means  could  be  devised  for  that 
promotion,  and  meeting  the  competitioQ  to  which  our 
manu&ctuxiNi  are  exposed  abrqad,  than  the  increase  of 
adenttflc  knowledge.  And  shall  I  be  saying  something 
nneuited  to  this  meeting,  if  I  hint  that  those  who  rule 
the  destinies  of  this  and  other  natiorta  might  sometynea 
^H  perform  their  duties  more  fcflioiently,  if  they  were  btitter 
^H  aoq^uainted  with  the  acienoe  of  political  econqmy.  In 
^"  truthf  it  seem  a  to  me  almost  a  truiAin  to  assert  that  of 
all  the  roUeriea  and  evils  that  depresa  onr  prosperity, 
ciany  might  be  mitigated^  and  not  a  few  entirely  re- 
moved, by  increaalng  the  iiitelJUgenc«  of  the  populatiofi. 
The  Chairman  haa  aUnded  to  a  point  on  which  I  have 

■  always  taken  the  greatest  intsrest,  the  conducting  ct 
schools  on  the  half-time  principle.  All  the  schoola  that 
have  been  tmder  my  inspection  have  been  managed  on 
this  piindple,  i.*.^  one  half  of  the  day  has  been  devoted 
to  intellectual  leatninj^,  the  other  half  to  induatry,  and 
I  believe  that  in  tho  matiiution  of  half-time  schools  is 
to  be  found  the  real  solution  of  the  diMculty  of  enforc- 
ing education  compuliorily  on  the  poorer  daasf^t 
which  is  now  puzssling  many  of  the  School  Boarda.  But 
the  point  of  my  past  career  which  I  look  upon  with 
the  greiteet  pride  and  saUafaetlon,  is  the  part  I  took  in 
the  foundation  of  the  firat  tnUning  college  in  England, 
at.Butteraea,  Having  found  the  difficulty  of  procuring 
efficient  teachers,  I  determined  to  see  what  was  done  in 
foreign  countries ;  I  acoordiogly  travelled  over  France, 
Oerman^,  HoUand,  and  Switzerland  for  the  purpoae  of 
disc?ovenng  how  this  matter  was  managed  in  those 
countries.  Ths  effect  was  to  make  me  ashamed  of  my 
own  country*  and  on  my  returu,  in  conjunction  with 
Ln^  Auckland  and  Sir  J.  Shuttle  worth,  we  founded  the 
Battoneft  Normal  School,  the  first  iostitution  for  the 
training  of  teachers  in  England.  \Ye  were  m<;t  with 
the  usual  fate  of  improvera*  We  were  pooh-poohed, 
then  abnsed,  and  then  tmitatcd.  The  loat  was  the  only 
thing  I  cared  for,  and  now  X  have  the  satiaiaotion  of 
seeing  the  eatabUahment  of  forty  training  colleges,  all 
founded  on  the  principles  finst  esempUfied  at  Battersea 
College^  which  I  am  glad  to  see    still  maintains  its 


Huperiorlty  in  the  mrmher'  of  firtt  cl«ww  it  fll^ 
the  yearly  competitive  exiMninatiooa.^  1  tik*  th»  ( 
of  having  set  the  maehine  going  ;  it  hi*  be«n  WU-.- 
efficiently  by  the  teaohert  I  now  see  aroond  aa*  aaA  I 
could  almo^jt  envy  the  retroepect  of  many  I  we  b^ 
when  theyconaider  the  thousands  they  have  t««dly 
thoir  instmction  from  the  deepest  ignorance  and  poTertf 
to  a  state  of  comfort  and  reapet lability,  and  imparMiA 
to  them  that  which  has  necnred  thm  wetfsrfl  t** 
independence  in  this  Ufa,  and  iospirtsd  them  witli ' 
hopes  of  a  brighter  and  happitT  life  hetti*lter. 
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Oebi>'ary  Meetings. 
Wedneiday  Kveninga,  »t  8  oVlock.    The  foUow- 
ing  arrangDments  have  been  made : — 
Mat  26.— i\a  Mt^fituf. 
JuxB  2.—"  Toughent^d  Gkai,"  By  Pm»y  F,  ^mm, 

MEEnHGB    FOE    THE    EHBUOTG    WHI, 

Mair....FiaheriB8  Preacn^tion  StMaetr  (at    the   Hca^^>»   "^^ 
ficH  itTT  iiw  AaxB),  ap.m,  *'  Coaft-MiKe  <•  Ftaltaiisa  « 

lUifal  0™sr*phiaili  tJiiiT««itT  of  Loodm, 
gwdena,  8  p.nip    Anoual  Mating. 


TtTM 


Birkheck  Bei^tiao  8o«ietT,  boulliMapton-hiiiMi; 

B  p.m.    Mr.  J,  Bl  eWe>\  "  Tbe  Moptji/ 
Britbili  ArrJiitecto,  9,  Oandait**Er«t,  Wm  &  p  \ 
Unneaii,  Burlington  Hduie,  W.,  S  p  Jn-    Ann"  * 
^...InTentoTs*  Institute  (**  <^«  Boo»k  t»f  tu"  f 

A»Ts),  4  p  m.    "  CcmieKiice  on  PaUti  r 
Uatiaoal  Indiui  Aswciatjuu  [it  thcth^ 

eortETV  01*  Aural K    S  p  m-     Bir.  EV;H' 

"The  BodalsndftiaaflilBllectiof  B*ii*  *P  iQ  ^ 
BoTsl  IniytQfeicm,  Albemarte-^toe^  W.,  »  P-»* 

fcflior  Gladfltetie,  " Qieraioal ¥««•/•       ,__ 
H«dual  sad   Gbiruiii<»l.  6»,  Bcmeia^rtreet, 

Civil  EngtaMEB, ».     Tit  l¥etid«ntr*  Amiwl 
ziona,  in  tb«  Q&ll«n«fl  of  tbe  JadiAn 
tiDn-n»d,  South  Keniingtoa,  „  _^  ,      ,       —  * 

Mr,  d7T*  B.  U^ord,  "  Th*  Beothoei of  He-*--™ 
—       4.  Ytmmat 


ikSSc  eknuT 'tan  H«irfo!iadinA;'    I.  ^Ia^ 
Lloyd.  **  Til*  itone  Imptemcnta  of  NewfDiifid!ia«4, 
Wan,  .p^Cycmradfliiotn  Bod^tr  l^thu  Hoc*i  or  nt^  Boaitl 

Oeolofdoilf  SffdJngtcni  Hoiuei  W.  fl  p.m-  J- Mr  J 
att&jT"  Notoi  et  HUM  wMall*rici^  in  ta*  r 
eopic  itructor*  of  Fdiptta.'*    1»  Mr.  fi*lp 
Lmi  about  Badstodi-;*    i^  Kr<  J*  SjlSl 
a™  of  a  Dinmaiff  ftom  l^  Waaldm^L^ 

Mr.  H.  5,  Be3^»**  An  QmittKMBgM  tgy;rf<H>|i 
B^i^S^^  lib^VB.  4j  St.  M'i^*; 

Spl^B,.  III.  0.  KJ,  Of*^^»*|; -^^  1 
InrBon  at  Tria^.  with  Hot**  i-n  tbr  Cffito 
of  thp   ^A&k*,'    KSd  on  tha   tr&»dl««d 

AicLMogicalAKKKsatian^^BJjSKd^^ 
^  Bny»l  HorticultunLU  South  Kwiito^oii,  &.W. ,  I  p J" 

T»tJBS...BoTil,  Bojlingtwu  Hoo».  W.*  8*y  «*- 

Aii6^1ari««.  BiirliBgtoo  Ho«e,  W^*  ^^Ji^^^ 
Ixnidcn  Inftitnfcion,  liitttottrT-cifeiM,  B^i- ..  '-p*^- 
MuTlfy ,  * '  lanm  Thoi^bls  of  BhAkap«M»'«  FM«»  P 
Bojai  In^ytution,  AJOwmarip-rttwt,    IT**  1  ^ft^«* 

]6ewn,  "  The  Pmgiws  of  Fbifwoo-Oifttifrt 
fhJlMOpfaloal  dub*  Wiitu's  Boonia,  WL  4m 

.,Eijr^"liutitn*4ua.  Alb^ansrifretwet  W,,  S  &M. 
Heetinff.    S  P-m.    CSolonel  l*o«  Fox,     Tlwi 
ofCtiltuf*" 

7*  p.m,    Mr .  J  nhu  A.  Lotttb^  *  ■  T^  Ateals  IJ 
QoiJwtt  aub,  Univiafiitr  Cogefw,  W^*  6  pA 
amlaa,63,Bsmis™*ilf«t;Tf;.t|p.m^^  ^ 

K^al  Botaaii^  Isnv  Una*  Biamni  PJ^*^*;    .l- 
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JCEEBINGS    OF    THE    SOCIETY. 


cokveebaziohe: 

^  Society's   Conversazione   will  be  held   on 
y,  ^xm^  *lbth.y  at  South  Kensingion  Muaeum, 
n>«n3ii5iion   of   the  Lordj   of  the  Council  on 
Cords  will  bo  issued  iii  due  co^ne. 


CHSKICM*  8ECTI0H. 

^g  of  this  8*^tion  was  held  on  Friday 
%  May  :2lat,  Mr*  F.  A.  Abel,  VMM.,  in 

I  paper  read  was— 

|K  MODERN  BLASTING  AGENTS, 
By  Alfred  FobBi, 

fhit  Found*!*  of  the  NUro-jflyccrlne  IndMtiy. 

iit4?tid#d  in  this  paper,  as  far  as  its  limited 
"*  ftUow,  to  attempt  to  compare  the  con- 
j  of  power,  velocity  of  explosion,   and 
/  from  danger  of  modern  blasting  agente, 
f  the  three  points  on  which  mainly  depend 
»«  or  imftuccess  of  a  new  explosive  sub- 
But,  before  entering  on  that  subject,  it 
^well  to  take  u  ihort  retrospective  view, 
the  time  of  Schwarz,  or  some  inventor 
im,  to  the  latter  part  of  the  last  century, 
wive  iubgtanot*  fit  in  any  way  to  oompete 
^kpowder  was  rli^eovered  \  invention  in  that 
WHS  therefore  locked*     Then  came  the 
( em  of  modem  chemistry^  and  with  it  the 
ty  of  numerous   explosives,   such    as    the 
\  chlorata^,  f ul  minates,  chloride  of  nitrogen, 
tl  of  which  lire   dang^erous,   but  strong, 
I  Were  mttde  soon  after  the  distovery  of 
lOf  potaah  to  apply  it  aa  a  substitute  for 
Wfr  m  gunpowder,  but  the  great  liability  of 
P  oomponnd.  as  then  made,  to  explode  by 
*'^*^**i  proved  a  complete  harrier  to  its  use, 
period    of  comparative   inacUvityi 
in    18aa,  announced   that   cotton 
ft^  inhj  an  explosive  substance, 
ii    m   1840^  began  to  apply  it,     The 
create    un    immense    sensation,    and 
at  aa  well  m  chemists  looked  upon  it  as 
litKplcmiTe  of  tho  future.     Although  that 
iite  nroved  over-aanguine,  yet  gun-cotton 
lathis  ihiy  a  great  and  useful  explosive. 
■iHisMiut  which  it  created  raised  the  interest 
y  in  mtro  compounds,  and  amongst  a 


whole  series  of  such,  which  were  quickly  found, 
figured  in  1846  one  called  by  Sobr^ro,  its  dis- 
coverer » nitr o-  gly cerme.  That  substance  attracted,  ^ 
but  slight  attention  at  the  time,  but  has  sinofii 
become  the  most  formidable  of  applied  explosive«,l 
IVom  th  e  gun-  co  tton  epoch  uii  til  no  w  the  cbemistty  I 
of  explosives  has  received  hut  sij^anty  additions  to  ' 
its  already  very  numerous  stock,  whieh  consisted 
of  all  the  nitrate,  chlorate,  and  perchlorate  pow- 
ders of  all  the  fidminates  proper,  mnny  unstable 
nitrogen  compomids,  of  which  chloride  of  nitrogen 
is  the  type,  all  tho  picrates,  several  nitrated  ethers, 
nitro-mannite,  nitro^augar,  nitro-stareh,  and  a 
whole  host  of  analogous  compoundu^  But  although 
tho  number  of  new  explosive  substances  has  not 
increaaed  of  late,  yet  the  innovation  of  firing  pow- 
ders, by  local  detonation  instead  of  a  mere  spark, 
which  will  he  explained  hereafter,  has  immensely 
widened  the  field.  It  may  be  broadly  stated  that 
there  is  not  one  of  all  the  innumerable  organic 
compound «  known,  which,  intimately  miited  with 
a  powdered  nitraic,  or  chlorate ,  and  nitro-glycerinef 
will  not  explode  on  being  fired  by  »  i^trong  de* 
tonator-cap,  such  as  are  now  largely  used  in  mines. 
Hence  it  will  be  readOy  understood  how  easy  it  is 
to  multiply  the  number  of  detonating  mixturea 
offered  for  industrial  purposes,  and  bow  necessary 
it  becomes  to  gjiw^  against  inferior  explosives. 

It  is  not  sufficient^  indeed,  that  a  subttance  iti 
explosive,  or  even  powerfully  explosive,  to  render 
it  useful  for  practical  purposes.     There  are  &  great 
many  other  questions  which  have  to  be  considered; 
in  the  first  instance,  whether  it  com  pares  favourably 
with  those  substances  already  in  use  which  it  has 
to  compete  with ;  again,  if  the  same  power  can   j 
be  lodged  in  the   same  htdk ;  what  the  cost  of  J 
manufacture  is,   and  what  danger  or  difficulties  | 
attend  it ;  whether  it  offers  the  necessary  chemical   1 
stability  in  all  climates ;  whether  its  carriage  and    i 
use  are  not  too  dangerous  for  its  practical  utili- 
sation \  whether  it   is  hygrosoopio,  and  how  it  is 
aflbctod  by  contact  with  watecr;  and  finally,  what 
inflnenee  the  gases  or  fumes  produced  by  the  ex- 
plosion may  have  on  the  health  of  (he  miners. 

This  explains  why  it  is  diffictdt,  even  with  more 
powerful  explosives  at  command,  to  supersede 
gunpowder.  That  old  mixture  possesses  a  truly 
admirshlo  elasticity  which  permit^  its  adaptaticm 
to  purposes  of  the  most  varied  nature.  Thus,  in  r 
mine,  it  is  wanted  to  blast  without  propelling  i 
in  a  gun  to  propel  without  blasting ;  in  a  shell  it 
serves  both  purposes  combined  ;  in  a  fuse,  aa  in 
fireworks,  it  hums  quite  slowly  without  explod- 
ing. Its  pressure,  exercised  in  those  numerous 
operations,  varies  between  one  ounce  (more  or  leM) 
to  the  square  inch,  in  a  fuie,  and  85,000  lbs,  to  the 
square  inch  in  a  shell.  But,  like  a  servant  for  all 
work,  it  lacks  perfection  in  each  department,  and 
modem  science,  armed  with  better  tools,  is  gradu- 
ally encroaching  on  its  old  dommn, 

Still  all  attempts  in  that  direction  were  for  a 
considerable  time  fruitless.  Chi  crate  of  potas- 
sium amongst  others  has  been  the  chief  ingredient 
in  a  great  number  of  powdetrs,  which  have  failed, 
not  because  of  their  tmnger,  for  which  there  is  a 
cure,  but  because  the  addition  of  cost  to  that  of 
gunpowder,  is  out  of  all  proportion  with  the 
slight  addition  of  power. 

More  recently  the  picrates  have  turned  up. 
Designalli's  powder — picrate  and  nitrate  of  pot* 
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assitim  mixed — and  Brugdre'a,  whereiii  the  piorate 
of  amxiMHiiiim  is  substitiited  for  that  of  potassium 
in  Besignalli^s  mixture,  are  stronger  tnan  gun- 
powder, and  would  at  a  reasonable  price  do  veiy 
well  if  they  had  nothing  more  powerful  to  com- 
pete with.    As  it  is  they  command  no  sale. 

The  nitrates  of  sodium  and  barium  have  been 
tried  aa  substitutes  for  saltpetre  in  gunpowder, 
but  the  hygroscopic  nature  of  the  one,  aud  the 
low  percentage  oi  oxygen  in  the  other,  have 
checked  their  use. 

Various  mixtures  have  from  time  to  tima  been 
proposed  wherein  the  sulphur  and  charcoal  of 
ordmary  powder,  one  or  both,  were  partly  or 
wholly  replaced  by  other  combustibles;  but 
sudi  alterations  have  always  tended  to  pro- 
duce a  slow  explosion,  which,  for  blasting,  is 
the  reverse  of  what  is  needed.  They  never  were 
of  any  use. 

Nitro-starch,  proposed  as  a  substitute  for  gun- 
powder, was  tried  and  abandoned.  It  has  very 
little  power.  Nitrated  wood  fibre  is  better,  and  is 
still,  though  not  largely,  used  for  guns.  For 
blasting,  both  are  equally  worthless.  Quite 
recently  nitrated  cane  sugar,  discovered  by 
Sobrero,  has  been  proposed  as  a  blasting  agent 
under  the  very  expressive  name  of  "Vizorite." 
Being  of  a  sticky,  resinous  consistency,  it  is  ex- 
*tremely  difficult  to  manufacture,  and  especially 
to  punfy  from  adhering  acids,  and  is  on  that 
account  very  liable  to  imdergo  chemical  chsuige, 
ending  in  what  is  called  spontaneous  combustion. 
It  is,  moreover,  difficult  to  explode  even  with  the 
strong^  detonator-caps  in  use,  and  its  blasting 
power  is  very  much  inferior  to  that  of  nitro- 
glycerine. But  although  only  a  few  experimental 
cartridges  have  been  made  of  that  substance,  yet 
itswell-chosennamehas  impressed  itself  so  strongly 
on  the  public  mind  that  many  believe  it  to  be  an 
article  of  large  consumption. 

Of  far  greater  general  interest  is  Dr.  Hermann 
Si»rengel's  new  class  of  explosives,  produced  mainly 
by  dissolving  substances  rich  in  carbon  in  liquids 
rich  in  oxygen,  of  which  latter  nitric  acid  is  the 
most  important.  Those  mixtures  are  perhaps  not 
very  likely  to  come  into  practical  use,  owing  mainly 
to  file  corrosive  chcoacter  of  strong  nitric  acid  and 
its  ready  solubility  in  water,  which  is  a  great  draw- 
back in  a  blasting  agent ;  but  the  idea  is  of  start- 
ling novelty,  and  Dr.  Sprengel  has  embodied  it  in 
a  pamphlet,  which  is  one  of  the  most  remarkable 
that  have  lately  appeared  on  explosives.  In  spite, 
however,  of  the  great  multiplicity  of  explosive 
compounds  proposed  or  tried,  only  two  have 
hitherto  become  of  real  utility,  viz,,  gun-cotton,  or 
pyroxylese,  in  general,  and  nitro-glycerine,  with  its 
oompounds,  and  our  attention  must  therefore  rest 
chiefly  wilth  those. 

When  Schonbein  first  brought  it  out  in  1846, 
gun-cotton  received  every  possK>le  encouragement, 
and  its  «tilify  for  initiatory  purposes  was  investi- 
gated in  Freoice  by  a  committee,  of  which  such 
men  as  Piobert,  Pexouze,  and  Combes  were  mem- 
bers. Acting  on  the  advice  of  the  committee, 
whose  chief  oc^tion  to  gun-cotton  was  its  want  of 
cdtemical  stability,  the  French  Government  save 
up  its  use.  Other  Governments,  and  also  in£vi- 
^1^  enterprise,  frightened  by  serious  accidents 
■J***buted  to  spontaneous  combustion,  followed 
the  example.    Biaron  Lenck  alone  held  on  with  un- 


tiring energy,  and  succeeded  in  establidiiiig  the 
manufacture  of  gmt-ootton,  which  he  grei%  im- 
proved in  Austria  on  a  large  scfde,  and  m  utmaing 
n  for  artillery  purposes ;  but  aft^  some  eiqtlooons, 
due  to  spontaneous  combustion,  even  Lenck^s  per- 
severance could  not  save  the  doomed  explo6i?e, 
and  the  Austrian  Gbvemment  gave  it  up  in  despair 
of  success. 

Thus  far  gun-cotton  had  been  a  failure,  andii 
would  probably  have  sunk  into  complete  oUiTion 
but  for  the  great  improvements  made  in  its  maun- 
f acture  and  appUcationB  by  Mr.  Abel,  the  eminflnt 
chemist  to  the  JSng^lish  War  Department. 

Bearing  in  mind  that  the  only  serious  objectiaDi 
to  the  use  of  gun-cotron  were  its  want  of  ohemical 
stability  and  its  buUdness,  if  applied  to  blasting, 
Mr.  Abel  sought  to  overcome  those  difi&cultiei, 
and  succeeded  to  an  extent  which  has  made  gnn- 
cotton  practically  a  different  substance  from  what 
it  was  before. 

There  is  scarcely  any  doubt  that  the  spontaneost 
decomposition  of  gun-cotton  at  the  ordSmary  tem- 
perature is  due  to  adhering  impurities,  fromivhiek 
it  is  very  difficult  to  free  the  fibrous  material  era 
by  careful  and  prolonged  washing.  But  h; 
reducing  it  to  a  pulp,  which  much  facilitates  ite 
close  contact  with  the  washing  medium  (water  or 
alkaJine  solution),  Mr.  Abel  has  overcome  that 
great  and  serious  drawback,  and  it  is  difi&colito 
see  how,  with  ordinary  care,  any  acid  can  remain 
in  the  washed  material  now. 

Unfortunately,  public  belief  in  the  effiekneyof 
the  new  system,  and  in  the  x>os8ibility  of  render- 
ing gun-cotton  safe,  was  much  shaken  by  the 
fearful  explosion  of  the  Stowmarket  gun-cotton 
factory,  dearlv  due  to  a  chemi<^  deoompositvn 
of  the  materiflJ  stored.  But  although  the  sather 
is  far  from  being  convinced  that  the  cause  to 
which  the  explomon  was  attributed  (addinc  ad& 
to  ^e  gun-cotton  purposely)  was  more  toan  a 
vague  supposition,  yet  he  has  not  the  slightflit 
doubt  but  that  pyroxylene,  thanks  to  Mr.  Abd% 
most  important  improvements,  can  be  made  mk 
and  stable  enough  to  warrant  its  practical  nn 
even  in  a  dry  condition. 

The  pulping  of  gun-cotton  enabled  the  saac 
inventor  to  bring  it  into  the  shape  of  compreiafldi 
cartridges  very  suitable  for  blasting  purpoMfc 
The  specific  gravity  was  thus  more  t£an  doulM 
as  compared  with  the  twisted  ropes  prerioua^ 
in  use ;  the  result  was  that  gun-cotton,  whia 
previously  had  no  advantage  whatever  oTtf 
ordinary  powder,  became  a  vary  valuable  bla8tia| 
agent,  and  wx)uld  be  much  more  extensively  ua» 
thaa  it  is  now  if  it  had  only  gunpowder  ii 
compete  with.  But  in  spite  of  some  senotf 
drawbacks  (imtimely  freezing,  poisonous  natoze. 
&c.)  attached  to  nitro-glycerine  compounds,  ^tm 
greatly  concentrated  power  renders  them  fa^' 
midable  rivals  even  to  that  superior  Uaatzi^ 
material,  compressed  gun-cotton. 

The  utility  of  Mr.  Abel's  product  reoeived  a  new 
imnulse,  through  the  very  interesting  ditoorsj 
of  Mr.  Brown,  that  it  becomes,  under  the  inlu' 
ence  of  the  detonatine  ignition  (fixing  by  local  ei< 
plosion),  a  violent  fulminate.  It  was  for  a  tixs^ 
believed  that  this  would  secure  for  ^;an-ootta&  ^ 
great  supremacy  over  aU  other  expIoavQi  in  Buo^ 
but  nitro-glycerine  compounds  are  stiQ  uppenao^ 
for  reasons  which  will  be  explained  when  wecom? 


lite  the  relatii^e  power,  bulk  for  bulk,  of 

\imo  ad^sntagea  deriTiMl  from  applying  a 
ll^ig  ignition  to  gun-cotton  are  in  connec- 
Kth  it«  Qtiliaation   for    militaTj    purposes, 
lly  abce  it  h^  been  foxmd  that  even  wet 
tton  oiin  be  brought  to  detonate  at  will.  In 
ftte  it  is  quite  innocuau^t  and  it  is  evidently 
:  imfjortaaoe  to  be  possessed  of  a  fulminrite 
f  0(]Dfiderablo  efficiency  whieh  can  be  safely  t^- 
t«fiati  to  the  euemy-s  &m.     But  this  paper  h 
&t  to  tre^t  of  explosives  as  connected  witli 
"1  u. laying  ^n -cotton  we  now  turn  to 
ite  of  progress  made  by  ita  rivfil, 

I  «yly  trials  tuade  with  a  mixture  of  nitro- 
s  imd  gunpowder  in  1863  went  far  to  prove 
t  power  of  the  explosive  liquid.     But  the 
ol  nitro- glycerine  opened  with  the  year 
[«^  a  charge  of  pure  nitro-glyeerine  was 
olf  by  means  of  a  minute  charge  of  guri- 
It*  itninenBe  sui>eriority  over  common 
-powd(!r  was  too  evident  not  to  be  freely 
i,  and  it  was  speedily  growing  into  favour 
I  mmxG  fearful  accidents  ohQcked  its  career, 
'  b  every  reason  to  believe  that  they  were 
Itoftrong  cancussion. 

TiuAy  woU  be  asked  how  the  manufacturers 
1  in  an  artiGle  so  seniitiy^*>  hut  they  weri^ 
J  at  the  time  of  the  immense  influence 
i^metalUc  packing  then  used  (tin  canis- 
zSniEM^'^.  e^en   when    enclosed  in  wooden 
liabihty  of  nitro- glycerine  to  ex- 
jssiou-     Tliat  eiroumstanjce  has  oon- 
i  to  bliAcken  the  character  of  the  lic[uid  ex- 
I  {«r  beyond  what  it  really  deflt?nres* 

proposed »  and  adopted  as  a  tum- 

to  render  nitro-glyeerine  iuexplo- 

'    much  leid  s^taitive,  hy  adding 

U  in  whidi  it  readily  diaaolves.    On 

\^  M  wit  It  water,  which  takes  up  the  alcohol, 

sivf  proixTfcies  areftdly  restored,  and  the 

dnator*aap,  which  has  not  the  slightest 

\m  tbc  mixture  of  nitro -glycerine  and  wood 

i,  explodes  it  after  a  moment's  washing 

.  method  ol  protection  a^inst  the  danger 
Mglyoeritic,  aWiiough  much  patronised  by 
,  bod  many  drawbacks,  and  was  trouble^ 
r  aiincirs  to  adopt.  It  was  really  never 
I  fm  jTi^n^T^al  use,  but  only  to  serve  unto 
fii»d  r  Inline,  known  under  thcf  Dame 

^d|mi*J  t  L  Luerica,  * '  giant  powder  ^ ' ) ,  and 

~~  '  '  jiitiy;it  anearlier  date,  could  be  adapted 
I  u-w.     That  took  some  time^  and  the 
f  vift  iiot  put  up  for  aale  until  about  June, 

aile  ciinaBtfi  of  nitro-glyeerine  absorbed 

subatanoea.     It  is  orroneouAly  believed 

M»  diioovt^rad    accidentally  through    a 

^Bitro<»glyoerine  which  had  run  into  po- 

fi  known  under  the  name  of  * '  kieaelguhr.** 

dyuatuile  made  contaoned  no  silica;  it 

irf  porous  charcoal  and  nitro-glyoenne, 

utrouii  a^periments  wert;  made  with  various 

vuoh  as  porous  terra-cotta^  sawdust, 

mr  imd  nitrated  papc^  soaked  in  the 

wm  and  rolled  intt>  cartridges,  be- 

sQica    was   finally  adopted.      It 

llj from  three  to  lour  times  i^  own 


weight  of  nitro -glycerine,  and  possessefl  the  vallK- 
able  advantage  over  other  Absorbentd  of  resisting 
a  greater  degree  of  presaure  without  parting  with 
any  of  the  nitro-glyoerine  which  it  holds.  At 
first  the  new  blasting  agent,  although  subatan- 
tially  of  as  good  a  quality  a^  it  m  mannlaotured 
now,  made  but  slow  progress,  owing  in  a  grrat 
measure  to  the  strong  prejudice  existing  against  Its 
chief  ingredient.  But  gniduolly  it  has  grown  into 
favotir,  and  numerous  dynamite  factories  have 
sprung  up,  of  which  no  less  than  fourteen  arc  under 
the  author**  control.  It  is  not  uninterearing  to 
follow  the  development  of  the  trade  as  resulting 
from  the  figures  ol  sale : — 

1867     .-,-, *        11 

1868     ,..,. ..,.,..        78 

mm    ._ ,,.,*, ,.,.    185 

1870  ,_,..,*.,„,., 424 

1871     ,.....,,*.,, TS5 

1 872 , .  •   \,U0 

1873     ,.,., 2,050 

1874     .,... -...  3*120 

These  quantities  are  the  total  produce  disposed  ol 
by  the  fourteen  factories  referred  to  above,  but 
there  are  other  factories  in  Europe  beiidee.  The 
rapid  pro§;Teas  of  the  new  explosive  is  to  be  attri- 
buteil  entirely  to  the  great  saving-  of  time  which  it 
effi*ets  in  blasting,  the  entire  absence  of  accidente 
in  transit  and  storage,  the  comparatively  low  cost 
at  which  it  can  be  manufactured,  and  ihe  good 
sense  of  the  manufacturers  in  not  OTerttraims^ 
the  selling  price. 

The  cost  of  the  raw  materials  (I '16  tons  of 
hig^hly  concentrated  nitric  acid,  2  tons  of  extra 
strong  sulphuric  acid,  9  cwts,  of  glycerine,  and 
a  cwts.  of  dried  Ideselguhr  for  every  ton  of  dyna- 
mite J,  together  with  the  packing,  represented,  at 
the  opening  of  the  dynamite  trade,  one-|ialf ,  and 
represent  now  three^fourths  of  the  n*^it  price 
charged  by  the  German  factories.  In  Great 
Brittiin  a  considerably  Mgher  selling  price  leares 
less  profit  to  the  manufacturers,  owin?  entirely 
to  the  great  stringency  of  the  law  and  the  extra- 
ordinary diificulties  and  expenses  connected  with 
the  transit  aad  storing  of  nitro-glyoerine  conj- 
pounds, 

Tiie  great  success  of  dynamite  has  giv*?n  rise  to 
numerous  other  nitro-glyeerine  compounds,  of 
which  the  most  known  are  lithofracteur,  the  am- 
mo nia»  colonia,  nnd  Hercules  powders,  Howley't 
powfler,  dualine,  seranine,  and  dynamite  Ko,  2. 

Of  these  the  colonia  and  Hercides  powders  aare 
nothing  but  mealed  gunpowder,  mixed  with  nitro- 
glycerine, substantially  repetitions  mider  new 
mimes,  of  the  first  nitro -glycerine  preparation 
brought  out  in  l^i<i3. 

Seranine  and  Horsley's  powder  are  chlorste  of 
potash  preparations  mixed  with  nitro-glycerineJ 
The  substitution  of  a  chlorate  for  a  nitrate  adds 
little  to  the  power,  while  it  adds  much  to  the 
exp<*nse  of  the  compound,  and  also  somewhat 
increases  its  danger. 

Dualine  was  brought  out  by  Mr.  Dtttma^, 
in  Qermajiy,  It  professed  to  coDsist  of  nitrated 
sawdust,  or  wood-fibre  and  nitro -glycerine,  but  it 
really  consisted  of  ordinary  sawdust,  nitrate  of 
pot^ish,  and  nitm-glycerine.  The  liquid  explosive 
mixed  with  nitrated  wood-fibre  is  viery  strong,  but 
its  excess  of  power^  weight  for  weight,  over  ordi- 
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nttry  dynamite,  cannot  be  takeo  advantage  of  for 
blastitig  on  aooount  of  its  bem^  mtich  m«jre  bulky, 
Heiu!#,  ae  it  ifl  eacpenaive  aJiii  troubleeomo  to  manu- 
facture, it  cannot  be  r^x^onimi^ded  f cir  use*  Aa  for 
the  real  dualine,  as  Mr*  Dittmar  brought  it  out, 
its  use  never  went  beyond  experiments  on  a  large 
scale  in  Germany .  and  it  quickly  died  out  altogetlier, 
Kot  BO  litliofraijteur.  It  was  originally  a  £nd  of 
crude  bla^ating-powder,  which  the  manufacturers 
improved  by  adding  niti-^ -glycerine.  Its  ingre- 
dients  have  ao  much  varied  ag  to  render  it  impos- 
sible to  determine  by  analyds  the  normal  compo- 
sition for  any  length  of  time*  The  dealers  evi- 
dautly  have  great  faith  in  the  advantage  of 
mystery.  But  what  success  they  have  had  has  not 
been  oiiing  to  thiit  resource,  but  indeed  exclusiveiy 
to  the  great  eommercial  ability  which  they  have 
displayed.  They  stated  in  a  letter  to  the  editor 
of  the  Time^  that  lithofracteur  is  dynamite  iii  dis- 
guise»  but  cbiimed  as  iiu  advantage  **  the  unique 
way  in  which  the  ingredients  are  mixed,"  Their 
agent,  in  a  paper  read  before  the  fnoeiety  of  En- 
gineers, on  the  6th  November,  18T1,  complimented 
their  Mr,  Engda  **upon  the  singular  uui oneness  of 
his  diflcovctries,  which  reflect  credit  upon  tufl  name, 
and  proclaim  a  mental  capacity  of  no  ordinary 
Btampj  even  in  Germany,  where  the  average  af 
intellectiial  power  reaches  so  high  a  standard,^* 
Little  can  be  added  to  an  opinion  so  favourable. 

The  itigredients  of  Hthofracteur  as  now  pub- 
lished by  the  manufacturers  are  :-^Nitro-glycerine, 
55  per  cent;  kieaelguhr,  21  percent.;  <£arcoal  6 
|jer  cent. ;  barium  mtrate  and  bicarbonate  of  soda, 
or  either  of  themt  15  per  cent, ;  sulphur  and  man- 
ganese oxide t  or  either  of  them,  3  per  cent. 

Sometime  ago  the  dynamite  and  lithofracteur 
of  Messrs,  Kuboand  Co.,  of  Cologne,  was  analysed 
by  Mr*  Ulex,  sworn  chomist  in  Hamburg*  The 
dynamite  contained  66  per  cent,  of  nitro-gly- 
cerincj  6^  per  cent*  nitrate  of  barium,  and  27  per 
cent,  of  infusorial  earth.  The  lithofracteur  con- 
tained 70  per  cent,  of  nit ro -glycerine,  5  per  cent. 
of  mtrate  of  barium,  2  per  oeat.  of  coal-dusti  and 
M  percent,  of  infusorial  earth. 

Nitrate  of  barium  being  an  osidiser,  it  is  evident 
that  one  of  the  two  eouipositions  must  be  irrational ^ 
for  in  one  the  nitrat-e  is  added  without,  and  in  the 
other  along  with  a  combustible  material. 

But  lithofracteur  has  been  pushed  with  much 
energy  and  ability*  and  although  its  consumption 
in  Europe,  where  it  has  to  compete  witb  other  ex- 
plosives, equal  or  superior,  is  not  large,  it  has 
opened  for  itself  a  considerable  Transatlantic 
market. 

The  ammonia  powder,  invented  by  Ohlson  and 
Norhin,  though  comparatively  unknown,  is  far 
stronger  than  lithofracteur,  and  surpasses  even 
dynamite  in  point  of  power.  Its  only  drawback  i*? 
the  hygroscopic  nature  of  its  chief  ingredient, 
wMoh  is  nitrate  of  ammonium.  Eut  in  evtrj^  other 
respect  it  is  a  vi^vy  superior  bl^isting  agents  It 
conaista  of  80  parts  by  weight  of  mtrate  of 
ammonium,  6  parts  of  cbwcoal,  and  10  to  20  of 
nitro-glycerine. 

Dynamite  Ko.  2  contains  substantially  the  in* 
gredients  of  gnnjH>wder,  less  sulphur,  ptus  nitro- 
glycerine, and  is  used  for  blasting  mild  rock. 

This  completes  the  list  of  nitro- glycerine  pre- 
parations in  um^  Having  now  pointed  out  the 
ftpproxtmate  industrial  importimce  of  these  modem 


explodTGS,  whieb  are  actuaUy  appHed  as  I 
agents,  we  shall  pro<}eed  to  compare  Ihiar  mtEi| 
value »  beginning  with 

Tkeir  EeiUttvk  Powia. 

The  most  vital  question  which  coocefoij 
plosives  is  the  e^rolutlon  of  their  power,  or  i 
concentration  of  power,  absolute  and  t^a&v{ 
is  a  subject  to  which  the  most  smoim  atti 
has  long  been  given^  with  out  leading  us  yet  J 
satisfactory  resnlt*  Partieularly  as  tiegar' 
power  of  folmiiiateaeTeii  approximate  inion 
is  wanting. 

It  is  not  only  from  a  theoretical  point  ofj 
that  such  knowledge  is  of  importance,  ^t  I 
faotnrers  of  explosives  are  frequj^itly  mA 
estimate  themsalveB  the  relative  valU0  of  i 
powders  and  their  own.  Hence  a  Cronfuaoo  1 
leaves  the  practical  minej  no  choice  bet  weeuwi 
much  time  in  trying  new  but  inferior  eiplcN 
and  ^ving  up  all  idea  of  impnrrement. 

It  is^  indeed,  most  difficult  to  form  from  t 
ments  in  mines  alone  a  fair  estimation  of  ^4 
tive  value  of  two  explosiveft.  Thus  m  the  I 
of  Clausthal,  where  the  mining  captaiMj 
themselves  on  their  practical  experience,  Ir 
held  for  three  months  consecntively  that  the  ij 
blasting  effect  derived  from  nitro-glyccnna' 
increased  from  30  to  ^5  per  cent,  by  tilluig  t 
bottom  of  boreholes  with  small  stones*  i 
inerease  the  height  of  coliunn  of  the  I 
plosive.  Yet  later  on  that  method  wi 
altogether^  as  being  based  on  a  cc^nple 

The  English  Go vermnent Committee  afi^ 
1864,  to  report  on  the  application  of  gmi'^ 
mining  and  quarrying  operations,  also*  **  I 
strongly  impressed  with  the  great  diff    ^ 
stituting  really  comparative  blasting       _ 
ing  operations.     In  rock  which  appean  ' 
and  quite  sound,  the  blasting  often  oringf  tal 
veins,  shakes^  or  fissures,  which  render  a  oori 
son  of  work  done  in  two  contiguous  jtoHioni 
possible.      Even  in  very  homog^ieous  bu^ 
differences  iu  structure  occm*   wluch 
resistance  opposed  to  the  explosiYe  i 
is  almost  impossible  to  have  two  b£ 
comparative  experiments,  so  placed  in  i 
tice  that  their  position  with  reierenoe  to  i 
posed  surfaces  or  faces  of  the  rpok^  or  ia  i 
words  the  direction  of  least  resistance,!' 
more  than  approximate! j  alike*'' 

The  writer  of  this  paper  has  bad  ireqatnftj 
sions  to  note  the  same  result^  and  evflaryi"^ 
to  arrive  at  accurate  relative  figures  has  pt 
failure. 

Under  such  circumstances  the  questi^di  1 
arises — Is  there  no  si|jeedier  and   mar© 
mtans  of   estimating  the  relative  pow^  crfj 
gubstancea  than  by  expt'riments  of  sndk  b^'*^ 
nature  Y    It  is  true  that  the  power,  audi 
majtimum  tension,  produced  by  an  expkifl^ 
be  said  to  be  an  absolute  criterion  of  Its  % 
blasting  rock,  where  it  must  fulfil  tarieui  J 
conditions ;  but  stUl  the  knowledge  of  tUt 
power,  spediic  gravity,  and  qnicknasa  of  t^ 
is  almost  enough,  waiving  the  quf8ti0ii  of  ' 
to  enable  us  to  appreciate  without  trial  ^ 
proximate  value  of  a  blasting  materia 


•  Koport  EeliUfw  Id  tht  ApplkiUon  of 
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Sxplofiiye  power  may  be  estimated  in  two  ways, 
m,  indireoUy  by  theoretical  inductioii,  and  di- 
rect)/ by  meaBoring  the  maximnm  tension  of  the 
gis  at  the  moment  of  the  explosion,  or  the  me- 
chADicftl  work  whioh  it  is  capable  of  performing. 
For  gunpowdear  both  metiiods  have  been  appli^ 
without  showing  much  discrepancy  in  the  final 
result.  From  Captain  Noble's  and  Mr.  Abel's 
reoent  ex|>eriment6  we  gather  that  the  Tna-riirmm 
pressoie  exerted  by  gimpowder,  when  the  den- 
sity of  ihe  products  of  the  explosion  is  equal  to 
100,  or,  in  other  words,  when  1  Idlogranune  of 
exiJoded  powder  occupies  the  volume  of  1  litre, 
is  equal  to  6,400  atmospheres,  or  about  42  tons 
per  square  inch ;  that  its  explosion  produces  about 
fOd  units  of  heat,  whioh,  multiplied  by  its  me- 
chanical equivalent,  represent  a  theoretical  work 
of  4^  foot-tons  per  pound  of  powder. 

Bat  highly  satisfactory  as  are  those  figures,  de- 
riyed  from  actual  measurements,  they  give  no 
sine  to  the .  absolute  or  relative  power  of  gun- 
»tton,  mtro-glycerine,  and  other  violent  fmmi- 
oates  of  modem  application.  They  have  be^i 
xmsidered  too  powerful  and  too  quick  of  explosion 
br  eT6Q  the  strongest  steel  receptacle  to  resist 
iheir  action,  and  hence,  as  far  as  we  know,  no 
attempt  has  hitherto  been  made  to  measure  their 
splodve  pressure  by  any  instrument  similar  to 
hose  employed  by  Captain  Noble  and  others  to 
istimate  the  tension  produced  by  exploding  gun- 
wwder. 

There  is  good  ground,  however,  for  believing 
ioch  apprehension  to  be  imaginary.  It  is  true 
hat  no  receptacle  of  any  kind  will  resist  the  pres- 
nre  exercised  by  detonating  nitro-glycerine,  or 
!Ten  gun-cotton,  if  the  chamber  is  filUed  with  the 
splosiTe  material;  but,  by  leaving  sufficient 
pace,  and  suspendbig  the  charge  so  uiat  it  does 
tot,  at  the  moment  of  its  detonation,  touch  any 
Mtft  of  the  sides  of  the  chamber,  the  pressure 
prcised  is  so  much  inferior  to  the  maximimi  ten- 
ion  which  the  explosive  substance  can  develop, 
hat  ^ere  is  not  the  slightest  fear  of  rupture.  By 
oUowing  that  method,  one  single  experiment  will 
wt,  of  course,  suffice,  but  a  series  of  such,  with 
;raduaUy  increasing  diarges,  will  aUow  of  observ- 
Bg  in  what  ratio  the  tension  increases  with  the 
fflwity  of  the  products  of  explosion,  and  how  far 
t  coincides  for  other  explosives  with  the  ratio 
oond  by  Mr.  Abel  and  Captain  Noble  for  the  gas 
>f  exploded  g^unpowder. 

By  aid  of  repeated  calorimetric  tests,  made  at 
he  Dep6t  Central  des  Poudres,  Paris,  Messrs.  Boux 
nd  Sairau  have  sought  to  determine  howmuch  heat 
be  explosion,  or  rather  detonation,  of  various 
^hninates  produces.  They  hav^  thus  found  for 
litro-glyoerme  1,784,  for  gun-cotton  1,123,  and  for 
liciate  of  potash  840  imits  of  heat,  which,  multi- 
^  by  the  mechanical  equivalent  per  unit,  gives 
7S,  489,  and  366  metre-tons  per  kilogramme  of 
he  substance  as  against  370  for  the  b€»t  sporting 
lowder,  and  267  for  the  ordinary  trench-mining 
wwder,  which  is  of  a  very  inferior  quality.  Com- 
ttnng  those  figures  with  the  heat  produced  by 
he  combustion  of  gunpowder,  as  found  by  Mr. 
^  (704  imits^,  and  taking  it  as  I'OO,  the  mecha- 
*»!  power  which  nitro-glycerine  is  capable  of 
wrforming  would  rank  as  2*53,  that  of  gun-cotton 
0 1*99,  and  picrate  of  potash  1*19. 
H.  Berthelot,  following   a  different  method  J 


purely  theoretical,  arrives  at  much  lower  figures 
for  the  heat  produced  by  the  combustion  of  the 
same  substances,  and  consequently  also  for  the 
amount  of  work  it  represents.  He  admits  that  at 
the  very  high  temx>erature  which  is  a  very  general 
feature  of  explosive  combustion,  no  complex 
chemical  combination  can  exist,  and  that  only 
elementary  compounds,  such  as  water  vapour, 
carbonic  oxide,  and  carbonic  acid  will  be  formed ; 
so  that  when  the  chemical  composition  of  such 
explosive  substances  is  known,  which  are  entirely 
converted  into  gas,  it  is  easy  to  determine,  without 
recourse  to  experiments,  the  nature  of  the  gaseous 

Sroducts  formed  at  the  moment  of  their  explosion, 
[ence,  for  instance,  nitrate  of  ammonium,  of  which 
the  formula  is  NH*  NO',  would  split  up  into 
Na  +  0»  +  (H«0)». 

Starting  from  this  point  of  view,  the  correct- 
ness of  which  certainly  does  not  appear  to  admit 
of  the  slightest  doubt,  M.  Berthelot  computes, 
from  well-known  tables,  the  heat  produced  by  the 
formation  of  the  gaseous  products  from  their 
elements.  He  further  calculates  the  imits  of  caloric 
developed  in  the  formation  from  its  elements 
of  the  en>lo8ive  substance  to  be  dealt  with,  and 
takes  it  for  granted,  of  course,  that  as  much  heat 
must  be  absorbed  in  disuniting  the  chemical  tie 
as  was  freed  in  forming  it.  The  heat  lost  in  that 
operation  he  deducts  from  the  sum  of  heat  produced 
by  the  reunion  of  the  disconnected  elements,  the 
balance  representing  the  heat  really  developed  in 
the  explosive  combustion.  Thus,  for  each  227 
grammes  of  nitro-glycerine,  which  the  explosion 
transforms  entirely  into  carbonic  add,  water, 
nitrogen,  and  oxvgen,  M.  Berthelot  calculates 
the  heat  produced  by  the  formation  of  the  carbonic 
acid  and  water  ^m  the  elements  at  430,500  units, 
and  the  heat  produced  by  the  formation  of  the 
nitro-glycerine  itself  &om  its  prime  elements  at 
130,500  units,  which,  deducted  from  the  total  of 
430,500,  leaves  300,000  units  of  caloric  freed, 
or  1,320  units  per  gramme  of  nitro-glycerine 
eiqploded. 

The  main  drawback  of  that  method  is  tiie  diffi- 
culty in  arriving  at  anything  like  a  fair  estimate  of 
tiie  heat  developed  in  t^e  course  of  the  formation  of 
a  complex  organic  compound,  such  as  for  instance 
nitro-glycerine  or  gun-cotton.  It  is  therefore  pro- 
bable that  the  figures  arrived  at  by  Messrs.  Boux 
and  Sarrau,  by  direct  calorimetric  tests  are,  until 
now,  the  more  reliable. 

The  author  has,  for  the  last  six  vears,  made 
regular  use  of  another  method,  which  has  been  of 
great  utility  to  l^itn  in  enabling  him  to  draw  a 
tolerably  correct  comparison  between  the  power 
of  various  detonating  substances.  It  is  based  on 
measuring  their  ballistic  power,  and,  though  cer- 
tainly open  to  some  objections,  it  luts  the  advan- 
tage of  beine  extremely  handy  and  sufficiently 
accurate  for  the  object  in  view. 

A  mortar  test  is,  indeed,  more  reliable  for  com- 
paring detonating  explosions  than  for  slower  com- 
pouncLi,  for,  in  tiie  latter  case,  the  projectile  ma^ 
have  left  the  mortar  before  the  combustion  is 
completed,  while,  in  the  .case  of  fulminates,  their 
explosive  conversion  is  so  rapid,  that  in  all  nroba- 
bihty  it  is  completed  before  the  projectile  has 
begun  to  move  at  all,  thus  acting  upon  it  with  the 
whole  force  of  its  initial  tension.  This  is  further 
confirmed  by  the  fact  that  the  bore  of  the  mortar 
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Cflu  be  made  far  shorter  than  foi*  testiiig  gim- 
powder  without  ftny  considerable  falling  off  m  tho 
range  of  pro j action.  \ 

The  tables  here  annexed  show  the  rBaiilta  ob- 
tamed  in  testLng  th*?  balliitic  pcrwer  of  detonating 
gim- cotton,  nitro-glycerine,  dynamite,  and  various 
otha*  compomida.  From  th©  figures  thLTein  con- 
tained, &amG  important  coneliMtons  may  bo  drawn  p 

If  the  ^  balliatio  powot  of  detonating  nitro- 
gly^^mie  is  crpreased  by  100,  then  in  thdr  com- 
pamotL,  weight  for  weight,  compressed  gun-cotton 
ranks  oa  71 ;  dynamite,  eonsifltingof  21^  yev  cent,  of 
Ideselgolir  and  75  per  cent,  of  mtTO-glyoeriiie,  as 
7^ ;  ammonia  powder,  aa  83 ;  gmipcwder  misced 
■with  20  per  cent,  of  nitro- glycerine,  as  50 ;  gnn- 
cotton  mixed  with  it*  own  weight  of  nitro- 
glycerine, as  S3 ;  Ciirtia  and  Harvey* 8  etrofng^at 
blasting  powdar,  ignited  with  a  det<Mifltor-eBp, 
as  28 ;  fulminate  of  mercury,  aa  30  r  and  litho- 
fract<mr  of  the  strongest  Hnd  (made  of  the 
iEgredlenta  specified  in  the  Govemmeist  licenses 
for  that  mfit**rml),  n»  50*5. 

In  this  estimate  no  deduction  haw  been  made  for 
the  power  eaterdsed  by  the  fulminat-e  of  tho 
dttoiiator-eapf ,  it  hdng  the  same  for  all  prepara- 


tioni,  except  gun-oottoo.  for  M 

weight  of  fulminate  was  oied. 

Interesting  as  it  may  be  to  COfmwmtlif 
power  of  exploiive  snbs^uicei,  wflglit  for 
the  power  which  they  «re  Ga|iiHe  il  m 
bulk  for  buli,  is  of  far  giieater  tmporbfliot 
application  to  blasting.  It  i»  easily  ci 
when  their  specific  gravity  is  taiowH,  wl 
been  found  for  nitro- glycerine,  I'ft;  f 
cotton »  1  '00  ;  for  dyniimit<5  Ko.  \,  \ 
ammonia  powder,  I'^o;  for  g^mpiTwder, } 
for  lithofracteur,  1  '20,  which  is  also  thr 
weight  of  dynamitf  No,  %  and  of 
glycerine  preparationfl  cantoning  large 
of  metallic  salts. 

When  their  power  is  comparedi  bulk 
the  various  exfdosivfis  range  as  followi:— 

NitJfo*gl^r«?eriae  i « , . . 

Atomoma  powder .,^.,,.. 

B^mAoaite  No.  1 ****,* 

Litho&aetour  .....>.>..  ^ «. , » 

Gim-«c9tton, .  • I  * « * * 

Ottitit   and  Har^Bf*  bljuiing  powdet 

trod  by  detonator , .  *  * , . » . 

Beeing  that  the  maximmu  tension  ] 
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10 
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Cmtifi  and  Harvey's    extra    strong   blasting 
pcnrdflr  exploded  with  detQDator    .  * .  * , 
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Mitote    do.      „,, ;;;;,^.';;i. 

/  8odiimi  m^trate  *•««.#.*(,».«»** ,*..,,. 

OhiiTiXial    ii..«*«iit •**•*■• 4...  i..< .« .. 

IS 

Sulphur  ,.,,*»«»  i « .«^  1 1 ««« * «»    * 

818 

m 
m 

,  Nita-o^glyeerine     *,*...«,.  ^ **♦♦♦*,».* 

'  litho&cteur*  aa  per  Ggvemiaent  licenae : —     i 

Kie«elguhr    , ,  *  • .  *  i . , , .  ♦ . ,  ^ 

14 

Bszium  nitrate     , » , * 

StilplLur     ....„..•, .,<**,,,^ 

^     Nfeo^lyeerine 
Dynttmitc  No.  1,  oonaiating  of— 

Nitre- glycerine    »*.,.,, 

Kitoelgiihr     ...-.,..** 

*  Ttda  1«  the  »troiigi9i£  mixture  of  ntbofiii.ctaur  Li]|fTHUetit<i  M  piibllJlicd  tty  tbB  samafb^tditn,    7%*  I 
botiftle  or  manfanet^  dlQxldA  lodioatos  i  dtcreatt  of  powers  *i  thovn  by  ptimertioi  monu  teati.. 


JODBLNAI-  OF  THB  SOCIETY  0?  ABT8,  May  28,  1876. 


617r 


H  aptoaon  ol  any  gLvea  snbstaiioe  very  rapidly  | 
ptmm  with  the  inoreasmg  q)eoifio  grayiiy  of 
I  £aseou8  produotB ;  that  for  instance,  the  gaa  of 
liodfid  gunpowder,  aoo(»ding  to  expemnentB 
^  by  O^lain  Noble  and  Mc.  Abel,  exeroisee  a 
nn  o£  41*70  tons  to  the  square  inch, 
its  specific  gxavity  is  =  1*00^  and  only  1*47 
per  square  inch,  when  the  specific  grayity 
'1,  there  is  every  reason  to  bdieve  that 
aaxiinoin  tension  of  the  yadowi  products  we 
I  iuf  enumerated  iseven  inor»  disproportiosAte 
Hbau  hftiUistift  power,  and  that  a  compaxison 
iiial  pressure  would  prove  mnch  more  uTOur- 
ia  rae  stronger  explosiYes  than  the  figures 

But  even  tiiose  figures  are  condusiye,  and  nitro- 
hoerine  therein  appears  so  highly  superior  to  all 
per  blasting  agents  as  to  make  it  almost  a  matter 
if  regret  that  it  cannot  be  used.  But  there  are 
nctiGal  oonditions  in  mining  which  considerably 
eduoe  the  a|)parent  useful  effect  in  its  lavour,  ajid 
ilace  dynamite  almost  on  an  equality  with  the 
iiiaid  €cqilosiye.  This  cannot  be  explained  with- 
nt  eutmng  into  some  details,  far  which  the 
importance  of  the  matter  will  serve  as  excuse. 

To  get  the  full  benefit  ol  a  blast,  there  should 
b*  00  air-chamber  round  the  charge,  lor  the  ex- 
ptnaion  which  it  causes  not  only  lessens  the  power 
ai  (ffoportioo  to  its  dilution,  but  actually  decureases 
file  tension  ol  the  gas  in  a  much  greator  measure, 
b  the  ease  of  blasting  powder  such  air  space 
QNmot  be  avoided,  in  consequence  of  its  infiuence 
OQ  the  quicknesa  of  combustion.  But  witb  nitro- 
glycanie  it  seems  as  if  its  liquid  state  would 
^leciaU^  favour  the  exduaion  of  all  empty  space, 
ud  ao  it  does  when  it  can  be  poured  direct  into  a 
llast-ekamber.  But  apart  from  the  impossibility  of 
poanng  a  liquid  into  horizontal  bore-holes,  or  rach 
If  indme  upwards,  experience  has  shown  that  there 
iiTery  great  danger  connected  witli  that  practice 
aider  any  circumstances.  An  almost  imperceptiUe 
Nam  or  fissure  in  the  rock — and  they  are  scarcely 
1^  absent — ^wiU  cause  a  part  or  the  whole  of  the 
liquid  charge  to  leak  into  iSie  smallest  cavities,  and 
Mnain  there  until  the  miner,  in  drilling  a  new  bore- 
hole, strikes  it,  or  strikes  the  rook  in  its  proximity, 
when  it  goes  off,  causing  a  fearful  accident.  Hence 
BBt^>-glycerine  cannot  be  safely  used  without  cart- 
lidges.  These,  to  hold  a  Hqmd,  must  be  strong, 
^uch  makes  them  rigid.  They  cannot  be  intro- 
Saoed  into  a  bore-hole  without  leaving  a  consider- 
lUe  air-chamber  round  the  charge,  particularly 
IS  bore-holes  generally  deviate  a  great  deal  frran 
tht  drtmlar  shape.  It  is  difficult  to  calculate  even 
approximately  the  relative  proportions  of  the  nn- 
^pied  space  and  the  charge,  but  certainly 
axth  the  small  sized  diameter  of  such  bore-holes  as 
iia  generally  adopted  for  blasting  with  nitro- 
pyoerine,  the  loss  is  at  least  equal  to  one-third  of 
ue  whde  space,  so  that  three  cubic  inches  of  the 
wDberwill  hold  on  an  average  only  two  cubic 
Bohas  of  the  explosive  liquid.  Dynamite  has  here 
1^  the  advantages  on  its  side,  and  it  is  much  to 
btt  regretted  that  miners  very  frequently  neglect  to 
•akeuseolit.  Being  highly  plastic,  tiie  ^ktest 
pnisare  with  a  wooden  rod  compresses  the  diarge 
^  the  boie-hole,  so  as  to  exclude  aU  empty  space, 
tt  u  true  that  the  small  primer  cartridge  cannot 
M  teottfted  in  the  same  manner,  lest  the  £toiiator- 
^  iffixid  to  it  should  be  dislodged.     But  it 


forms  only  the  upper  part,  and  a  very  small  por- 
tion of  the  charge,  and  the  air-chambec  which 
surrounds  it  is  therefore  of  no  praotioal  importance* 
The  increased  effect  dcoived  from  this  mode  of 
applying  plastic  explosives  is  far  greater  than  ia 
generally  beliaved.  AU  nitto-glycerine  prepara- 
tions possess  the  sam/d  advantage,  but  none  are 
quite  as  plastic  as  dynamite.  Nearest  to  it  is  litho- 
fracteur.  Gim-cotton,  like  nitro-glyoerin^,  kaves 
a  considerable  air-chamber,  owipg  to,  its  rigidity, 
when  made  into  cartridges. 

Fractioally  the  advantage  of  being  able  tp  fill  up 
the  blast-chamber  in  a  bore-hole  amounts  to  the 
same  as  if  the  specific  gmvity  of  tka  sai^  exp]lo« 
sive  could  be  increased,  so  mu^  as  to  make  up  by 
weight  for  the  want  of  bulk,  in  other  word3,  what 
has  to  be  considered  is  not  the  spedfio  gxavity 
of  the  explosive  itself,  but  that  of  its  gaseous 
products  at  their  moment  of  initial  tension,  when 
they  strike  the  rock  or  other  resisting  medium. 

Since  nitro-gtyoerine  cannot  with  anv  degree  of 
safety  be  used  without  cartridges,  and  since  the 
unavcidLable  air-chamber  represents  an  average  of 
one-fourth,  at  the  very  lowest  estimate,  of  the 
blast-diamber,  a  proportionate  reduction  should 
be  made  in  computing  its  useful  efEect  for  blasting 
purposes.  Dynamite  thus  rises  nearly  to  its  levm, 
and  ammonia  powder  becomes  somevoiat  superior. 

The  author  has  considered  it  importwt  to  enter 
into  this  subject  at  some  length,  partly  because  it 
elucidates  a  question  relating  to  the  useful  appli- 
cation of  explosives,  and  paortly  beci^nae  the  use  of 
an  inert  absorbent  of  nitro-glycedne  is  ooi^sidered 
by  many  as  inconsistent  with  a  true  utilisation  of 
its  power. 

^om  the  mortar  experim^ts  already  referred 
to  an  approximate  estimate  may  be  formed  not 
only  of  the  power  of  nitro-glyeerine  preparations 
containing  an  explosive  base  or  absorbent,  but 
also  of  tl^  power  which  that  explosive  possesses 
by  itseU,  and  when  it  detonates  iwder  tiie  in- 
fluence of  detonating  nitro-glyoenB^.  For  that 
purpose  it  su£lces  to  make  out  the  quantity  of 
nitro-glyeerine  contained  in  a  compound,  and 
compute  the  distance  of  projecticm  to  which  it 
would  carry  the  projectile  of  the  testing  mortar. 
The  difference  of  distance  is  due  to  the  other 
ingredients,  and  pennits  of  a  tolerably  x^e^  calcu- 
lation of  their  relative  power.  It  is  true  that  the 
gaseous  products  of  the  exploded  nitro-glyeerine 
and  those  of  its  explosive  partner  n^ay  react  on 
each  otiier,  and  cause  a  slight  loss  or  gain  of  power, 
but  it  cannot  mat^ally  alter  the  relative  value  of 
the  two. 

The  result  of  such  a  calculation  shows  that, 
weight  for  weight,  wh^i  nitro-glyoerine  figures  as 
100,  chlorate  of  potassium  powders  rank  as  29  to  30, 
nitrate  of  potassium  powders  as  20  to  22,  and 
nitrate  of  sodium  powders  as  22  to  23. 

These  figures  v%  perhaps  not  quite  accurate,  and 
may  require  correction,  but  they  are  very  import- 
ant to  estabHdi,  since  by  far  the  greater  number 
of  explosive  substances  brought  out  contain  a 
nitrate  or  a  chlorate,  and  since  no  matter  which 
combustible  substance  is  added  the  explosive  power 
remains  substantially  the  same  when  the  same 
oxidising  agent  is  employed.  Henee  wh^ 
that  ingredient  is  known,  unless  a  coqibustil^e  is 
added  in  excess,  the  power  of  a  con»ound  oan  be 
determined  1^  oaloniation.     How  w  it  can  be 
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ntiltsod  for  blastiag  will  then  depend  on  the  con- 
centration of  its  pow^r,  and  th©  rapidity  of  its 
formation  p  wMch  leadi  n§  to  examine  the  impor- 
tant question  of  qnickeaiing  slow  eiplodT^  by 
special  tiring. 

That  under  certain  condition  i  otherwise  similar 
a  quick  OKplosion  must  be  preferable  to  a  slow  one 
for  blasting,  iind  where  blasting  ia  the  only  objoct, 
is  obvionB,  The  same  amount  of  expansion  is 
produced  in  either  ca^e^  but  the  maximum  touaion 
of  the  gBA  devGloptni  may  be  vastly  diffisrant,  and 
on  that  tension  depanda  the  blasting  power.  For 
instance  mealed  gtmpowder  under  certain  condi- 
tions bums  vdth  a  tension  scarcely  sufficient  to 
burst  a  straw,  yet  the  same  substance  becomes 
iiTidf.r  other  conditions  capable  of  tearing  the 
hardest  rock.  Tlie  difference  in  action  is  due  only 
_  to  a  difference  in  the  rapidity  of  combustion. 

It  is  therefore  clear  that  of  two  explosives  the 
DO  re  powerful  one  may,  for  want  of  qmckncBs  of 
combustion,  bo  the  less  e^cacious  for  blaBtingt 
itnd  it  becomes  a  matter  of  oonaderable  importance 
to  possess  a  ready  means  of  overcoming  the  draw- 
back of  tlie  slow  action. 

That  problem  has  been  solved  by  adopting  a 
l^iectal  mode  of  ftring  explosives,  Imown  as  the 
aetonating  ignition.  It  conskts  in  applying  a 
.strong  local  explosion  instead  of  a  spark  or  flame, 
and  it  modifies  in  a  remarkable  degree  the  natural 
qnickneas  of  combustion  exhibited  by  explosive 
mibetances. 

It  is  especially  in  connection  with  nitro- glyce- 
rine that  this  modt^  of  ignition  luis  led  to  remark- 
able results  r  and  it  wa&  to  suit  the  peculiar  nature 
of  that  substance  that  it   was  invented.    Nitro- 
^.fflycenne    indeed,     without    that    special   firing, 
pSiough     it     is     an     explosive,     is     no     blast- 
ing   agent,    aa     it    cannot     be     applied    with 
any  degree    of    certainty  that    it  will   go     off. 
Not  so  when  fired  by  a  local  explosive.     It  not 
only  detonates  without  any  confinement,  but  it 
affords   aai  extraordinarj'  facility  for  setting  off 
sulistances  wbit^b^  without  its  aid,  €ire  absolutely 
inexploaive.     If ,  for  instance,  cban^oal  and  nitrate 
of  potassium  ate  mixed  without  sulplnir  they  form 
no  explosive  compound  within  the  ordinary  mean- 
ings of  that  term  ;  but  if  from  10  to  15  per  cent,  of 
nitro- glycerine  are  mided,  a  local  explosion,  pro- 
duced by  a  strong  detonator  or  fulminate  cap,  will 
cause  the  almost  inert  mixture  to  detonat-e  with 
nearly  the  same  rapidity  as  the  nitro -glycerine 
itself.     Kitrate  of  ammonium  and  charcoal  *  with 
or  without  sulphur,  form  a  mixture  so  sluggish  at 
the   ordinary  temperature p  that  when  tried  in  a 
shell  along  with  six  ounces  of   gunpowder,  the 
explosion  of  the  latter  failed  to  set  it  off  or  even 
to  inflame  it;    yet  mixed  with  15  per  cent,  of 
nitro-glyoeiine  it  detonates  with    extraordinary 
violence.   Sawdust^  bark,  rosin,  starch,  sugar,  glu- 
cose, flour,  dextrine,  gum,  &c.,  mixed  with  any 
nitrate,  become,  if  a  small  portion  of  nitro -gly- 
cerine  is    added,   most    violent    detonating    ful- 
minates*    Nor  is  that  alL     fiubstanees  considered 
as  absolutely  incombustible  will  form  explosivres. 
For  instance,  chloride  of  ammonium ^  mixed  with 
nitrate  of  potash  and  nitro-glycerine,  will  d**oom- 
exploaively  with  formation   of  chloride 


pOi©    explosively  with  formation   of  chloride   of 

potaarium^  and  the  freed  hydrogen  unites  with  the 

oxygen  of  the  nitrate.     Sulphates  are  very  much  I  the  expanding  gas.    Both  mnst  be 

more  sluggish,  but  if   y^y  finely  divided  and  |  i^  operating,  and  it  in  tbra^ore  easy  to  m$ 


mixed  with  charcoal  they  also  tndiD&t*  a  i 
reaction,  although  too  slow  to  he  compktid  i 
extremely  short  time  which  an  expli;>simi  c 
Chlorate  of    potash  mixed  with  niiro*glyi 
detonates  even  without  the  presence  of  cb 
any  other  combustible.    The  number  of 
compounds    soluble   or  even  insoluble  in  : 
glycerine,  which  mxi  thus  be  brought  U»  ( 
pose  by  detonation,  is  almoist  unlimit^ 

This  extraordinary  influicaice  which  thr  ' 
of  nitro-glycerine  exeroifleB  on  slow  cxnl0«fi( 
even  seemingly  inert  aubttanoea,  is  e&sdv  lux 
for.     Being  a  liquid  it  comes  in  vety  dows  i 
with  the  mixtures  I  and  when  the  detonatblil 
the  fine  layer  of  nitro-glyceiine  which  i 
every  grain  is  instantaneously  converted 
extremely  dense  atmosphere  of  gas,  having: « I 
pcrature  of  at  least  3,000  to  4,001)'=  C.    Hwh  i  ii 
must  quicken  even  the  Blowest  combustlGin* 

It  is  exactly  the  same  causa  which  make*  ^ 
powder  bum  with    such    extreme  quiefcaissaj 
numerous  mea5mi?ments  indicate^  in  a  gmr.  ai 
its  combustion  in  the  open  air^  ia  far  morv  j' 
When  confined  the  hot  gas  aconmulstei  ;' 
portion  as  it  ii  being  generated,  and  thf  Y 
grows  the  more  he-at  it  brings  to  hmr 
action^  which  thus  bdoomes  almost  in 

The  action  of  the  detonator-cap  in 
nitro-glycerine  and  other  explosi%"' "^  '^  *^'i 
complicated,  and  not  so  eadly  e: 
attribute  it  only  to  the  heat  prijJ 
pression,  some  only  to  the  heat  of  the  fa*  J 
off  by  the  fulminate  of  the  cap,  and  otheii,  ^ 
to  the  dissociating  power  of  a  strong  '  " 
It  is  not  unlikely,  at  least  in  some  bftano 
aU  those  influences  are  brought  to  boar  on  tS^ 
plosion,  but  it  would  be  very  difficult  ind 
compute  the  part  contributed  by  each.  ~ 
be  no  doubt  as  to  the  dislocation  of 
stable  compounds  by  vibration  ^one, 
slight  shock  which  sets  off  chloride  and  [ 
nitro-glycerine,  perehl orate  of  ethyl,  &^,t 
possibly  raise  their  temperature  even  lo 
degree  at  which  they  explode.  Even  in  I 
of  nitro- glycerine,  which  exhibits  no  i*u(^  < 
sensiti%'encsa,  direct  experiments  have  sihoi 
very  violent  vibration  can  cause  it  to  « 
But  if  vibration  alone  suffices  to  fii*t  off 
glycerine,  it  is  stiU  less  doubtful  tliat-  heat  I 
will  do  it.  Not  only  does  it  detom»lt " 
raised  to  the  temperature  at  which  its  < 
elements  dissociate,  but  a  minutf*  chan^  of] 
powder,  so  slightly  confined  that  the  gas  i  * 
produces  has  a  very  feeble  tension,  never  : 
make  it  detonate.  It  sulEcefl,  inde<^d,  to  i 
heat  in  any  shape,  so  that  it  act£  upot^  i  ] 
large  surface  of  nitro-glycerine,  for  tii€50  i 
evolved  can  no  longer  esc-ape  as  quickljri 
produoed,  and  the  pressure,  aocumulatml^ ' 
immense  rapidity,  brings  on  th«  eiploaian- 

Mtro- glycerine    preparations   and    pm^i 
cannot  be  hnmght  to  detonate  by  sueh  mean 
go  off  easily  under  the  inff  uonce  of  a  shai|J  J 
explosion,  anch  as  produced  by  a  fubain»t«. 
opposite  tendencies    are    here  at  work.  on»j 
set  off  the  explosive  aoting  on  it  hf  i 
tion,  or  whatever  cause  it  may  bo,  and  (ha 
to  throw  it  away  by  the  pnopdliag  iniplllsc  j 
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%  ilkUfe  afpamiily  insignifioaat  diSarenoe  lOAy 
tmim  9o!i}0  wod/mme  aa  exploooo  or  a  miA'^fire. 
For  instance,  in  grinding  omorate  of  potowrinro 
ud  BQf^hor  with  owe  in  a  mortaCp  a  seziea  of 
small  dotoaations  take  plao«^  wluoh  ob>  notajgroad^ 
boi  ft  womawhtit  stronger  1>10W  or  friction  Wul  set 
offthewhob.  Eyidently  inonecasethepropeUing 
pow«r  ia  pii|Kmdfirant  over  thB  igniting  tandancy, 
ta  the  other  it  ia  not.  Even  the  qoickeat  substance 
toqaooa  tuna  to  get  heated,  and  unless  the 
lijodty  imphuited  allows  that  time  oombuation 
Qnmoi  take  plaoe. 

The  aothor  indinea  to  think  that  some  extraor- 
fioaiy  phenomena  oonnected  with  the  firing  of 
Bipkinvea  by  looal  detonation^  which  have  come 
to  fig^t  through  the  intereating  experiments  of 
Kr.Abel,  may  be  due  to  the  cause  here  pointed 
oat  If,  for  instance,  aeveaty  times  aa  much  nitro- 
gtfMtiae  aa  the  f  olminate  cd  mercury  reqpnred  to 
nt  off  agiin-eottoQ  oartridge  by  detonatioa  fails  to 
do  it,  it  Slav  be  owin^  to  the  iromeoae  rapidity 
liih  wbioh  tne  cotton  la  oanied  off  by  the  current 
Wore  tiie  inftnenne  which  tends  to  make  it  de- 
tnaalnliaa  had  tnnelor  ita  operation.  If  that  ex- 
plaoatioB  iaooEzeat,  a  partial  oonfinemeni  or  ali^t 
aiditiaa  to  the  rewatanoe  offsred  by  the  explosiye 
ioted  on  moat  canae  a  considerable  difference  in  ita 
Ubamour;  and,  indeed,  Mr.  Abel  found  b^  re- 
futed enpoimantB  that  a  charge  of  fulnunate 
npiT  aumoient  to  aet  off  compeaaed  gun-cotton 
Wed  to  eiplode  the  aame  material  in  a  looae  form; 
kt  by  twiating  loose  unoompresaed  ffun-cotton 
oand  ihe  cap,  and  aeonnng  it  well  wita  a  string, 
MM te inoreaae  ita  denaity  and  reaiatanee  to  pro- 
iMtioQ,it  ia  brought  to  detonate  with  great  facility 
litiumtinoraaaed  charge  of  fulminate.  It  has  also 
Ben  foond  that  loose  gun-cotton  detonatea  more 
Mdil^  if  impregnated  with  qiuite  inert  substances 
ftia  m  Its  isolated  atate,  eridently  because  the 
additioaal  weight  cfppofm  additional  rfwiiatanoe  to 
votioi,  thus  allowing  time. 

It  ia  probable,  if  this  view  be  correct,  that  a 
Terj  small  charge  of  nitro-^lycerine,  brought  to 
B^oda  in  a  chamber  wherem  ita  gaa  ean  expand 
to  aosrtaBi  de^g^ee  before  it  operates  on  the  gun- 
•ottoa  ewteidge,  will  set  it  ofil  It  ia  also  pro^ble 
^  a  slight  inoreaae  of  leaistanoe,  suca  as  the 
waftnwpent  of  tbe  oartridge  in  a  copper  or  tin 
tdbe^  win  eaaae  gun-cotton  to  detonate  with  very 
ttsate  ohaarffea  of  nitro-adyoexine,  provided  the 
hte  eiplodea  detonatiTefy,  which  is  not  always 
^eaaewhen  small  qpiaatuiea  of  that  substance 
«n»  Qpeiatad  on. 

Waather  or  not  it  ia  the  intervening  inftufflioe  of 
y^aaictd  motion  which  baffles  the  aotioa  of 
nitn-^yDerine,  ohloride  of  nitrooan,  and  other 
^^lot  lolminatea,  in  aetting  off  gpn-cotton,  it 
^  aot  clear  mp  the  mystery  which  atiQ  anr- 
ftoacb  the  action  of  a  lo^  detonatiosi  on  en>lo- 
yw*  There  are  many  points  in  favour  of^the 
ittry  that  it  is  due  mainly  to  the  transmis- 
*la  of  heat.  One  is  the  proof  which  we  possess 
■■tsBflh  transmission  can.  be  almost  inatan- 
2*^  fov  whan  nitro-glyoerine,  mixed  with 
^^tteaoas  whioh  are  quite  inert,  or  almost  iner^ 
'^^  them  detonate,  it  ia  evident  that  the 
H^Q  is  not  due  either  to  vibration  or  com- 
P>*«bii,  but  ohi^y  to  the  direct  infln- 
^  of  heat  ICore  telling  still  is  the 
im  that  the  aoeoeaa  of  the  detonating  ignition 


dependa  a  great  deal  o»  the  atate  <^  diwion  <tf  tha 
aubstance  which  it  acts  upon,  Thna,  thoaoonghly 
frozen  nitro-^lvcerine  cannot  be  broiight  to  £to- 
nate  even  wiui  a  c^  containing  1  gramme  of 
fulminate  of  mercury,  while  froMn  dynamite  is 
much  more  readilv  exploded,  and  with  a  amaUer 
charge,  partioulaxjy  when  in  a  state  of  fine  division. 
Froaen  dynamite^  containing  only  70  per  cent,  of 
nitro-^oenne,  goes  off  moro  readily  than  the 
moro  compact  material  holding  75-  per  cent,  of  the 
same  substance.  Melted  nitro-mannite  ia  more 
difficult  to  explode  by  a  cap  than,  the  same  sub^ 
stance  predpitated,  and  in  a  state  of  fine  division. 
This  cannot  poaaiUy  be  aoooonted  for  on  the 
vibration  theory,  but  it  is  rra^dily  ez|4ained  by  the 
quicker  transmission  of  heat  due  to  a  vast  increase 
of  the  surface  which  it  can  act  upon.  Nor  is  it  to 
be  overlooked*  that  the  oompressioa  brought 
about  by  the  immense  tension  of  the  explosive 
atmoi^here,  liberates  heat  whieh  must  laxge^help 
to  quicken  the  combustion* 

Much  may  be  said,  however,  in  favour  of  either 
theory.  But  a  new  light  wiE  probably  be  thrown 
on  the  aubjeot,  by  comparing  the  velocity  wi& 
whioh  Bound  ia  tranamitted  Sirough  vanona  ex- 
plosivea  with  the  velocity  of  their  detonation,  aa 
has  been  found  by  Mr.  AbeL  Thus  it  ia  evident 
that  if  the  vibrs^on  thecoy  is  ooneot  the  two 
velocities  must  coincide,  or  at  least  be  dSMMedly 
proportionate. 

l&e  reasoning  which  led  to  firing  alowen>lo6ti«a 
by  local  detonation  waa  this:  when  a  oaromer 
a&ikea  a  very  thin  layer  of  nitro-glycerlne  on  aa 
anvil  the  blow  produoea  a  strong  compression  of 
the  liquid,  which  liberates  heat  and  raises  ite 
tel|^)erature  to  the  point  at  which  it  detonatef. 
But  only  that  part  which  actually  receivea  the 
blow  explodes.  If,  however,  the  hammer  is  very 
heavy,  and  the  blow  strong,  the  explosion  is  no 
longer  confined  to  the  part  which  receivea  thedireot 
ahock,  and  the  whole  goea  ofL  A  local  detonation, 
owing  to  the  immenae  tenaioa  of  ita  gaa,  muat  be 
very  aimilar  in  action  to  a  atrong  bfow»  and  witt 
thua  cemprees  the  explosive  liouid  which  emrounda 
it,  causing  it  to  detonate  at  wul  and  to  propagate 
the  explosion  throua^hout  the  whole  masa  oy  the 
same  means,  iniether  that  theory  be  coireot  or 
not  it  led  to  a  result  which  affords  considerable 
facilities  for  the  utilisation  of  modem  ejQ^losivea. 
It  enables  us,  with  or  without  confinement,  to  turn  a 
solid  or  liquid  substance  of  very  harmless  appear^ 
anoe  instantaneously  into  fl»s  which  oooupies  the 
same  or  aeady  the  same  buQc,  but  has  an  expand- 
ing tendency  which  for  nitro-glyc^cbe  gaa  muat 
come  near  a  preaaure  of  500  tone  per  aqoare  indi. 

The  auddcnineas  of  this  oocertion  of  power  hae 
led  many  to  beEeve  that  the  firing  of  an  ea^losive 
substance  by  detonation  adds  to  its  power.  Mic 
Sarran*  in  a  verr  remarkable  pamjphlet  yfiikh.  he 
has  recently  published  on  that  subject,  and  whioh 
oontaiaa  exe^lent  information,  daanfies  distinctly 
the  two  diffarent  dep(rees  of  explosion,  of  which  he 
computes  the  relative  power,  and  endeavoora  to 
expIaiA  tbe  preponderance  of  what  he  calls  explo- 
aiveneaa  of  the  first  degree,  by  admittluig  that 
possSily  even  those  gases  which  aro  cofiaidered  aa 
permeneht  and  elementary  may  under  detonative 
influonoe  dissooiato  into  elements  unknown,  b/jA 
form  new  combinations  likewise  unknown.  But  ft 
is  mucih  moo9  CkeOj  that  the  diffarenee  Jn  ppwor 
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found  bv  Mr.  Sarrau  has  been  due  to  complete 
oombuAtion  in  the  one  case  and  incomplete  explo- 
sion in  the  other.  The  author  has  found  soaroely 
any  perceptible  difference  between  the  balUstio 
power  of  exploding  and  detonating  gun-cotton 
wMdi  warrants  the  conclusion  that  under  condi- 
tions of  complete  combustion  the  mode  of  firing 
only  adds  to  tiie  velocity  of  explosion,  but  not  to 
the  power  of  a  substance.  We  now  leave  this  in- 
teresting subject,  and  turn  to  one  which  is  of 
greater  unportance  to  the  public  in  general,  viz., 
Sie  r^tive  safety  of  modem  explosives. 

Eblatiyb  Safbtt. 

There  are  four  sources  of  danger  from  explo- 
sives— ^viz.,  the  contact  with  fire  or  neated  surfaces, 
concussion  or  percussion,  want  of  chemical  stability, 
and  title  poisonous  character  of  the  fumes  produced 
by  their  explosion. 

These  sources  of  danger  have  to  be  considered, 
all  but  the  last,  in  their  bearing  on  the  manufac- 
ture, transit,  storage,  and  use  of  explosives ;  but 
clearly  the  nature  of  the  fumes  only  concerns  the 
undergroimd  consumers. 

Danger  from  fire  in  connection  with  gunpowder 
has  been  illustrated  by  so  many  accidents  of  more 
or  less  magnitude,  even  recently,  that  a  compara- 
tive immunity  from  that  danger  cannot  be  too 
much  welcomed  in  a  new  power.  Modem  explo- 
sives offer  that  immunity  to  a  remarkable  degree, 
which  is  the  more  valuable  since  it  no  way  inter- 
feres with  their  quickness  of  explosion  when  called 
Jor.  Both  gun-cotton  and  dynamite  have  been 
btuned  over  fire  in  large  quantities,  as  much  as 
1  cwt.  or  more  at  a  time,  without  giving  rise  to 
•  the  lightest  explosion  or  loud  report.  Such  a 
behaviour  certainly  is  a  ^reat  safeguard  against 
.accidental  firing,  but  it  is  very  apt  to  produce 
over  confidence,  and  lead  uneducated  people 
to  mistake  r^dative  for  absolute  safety.  On 
that  account  it  is  perhaps  to  be  regretted  that 
public  experiments,  showmgthe  innocuous  charac- 
ter of  new  explosives,  shouM  have  taken  place. 

What  is  needed  for  the  safety  of  a  blasting 
powder  is  not  at  all  that  one  should  be  able  to  fire 
it  in  large  quantities  with  impunity,  but  only  that 
it  should  not  be  fired  by  a  spark,  and  if  acciden- 
tally fired  by  a  flame  should  allow  reasonable 
chances  for  escape.  In  that  respect  both  dry  com- 
pressed gun-cotton  and  ordinary  dynamite  offer 
every  guarantee  that  can  possiblv  be  needed ;  and 
as  for  wet  gun-cotton  and  some  kmds  of  dynamite, 
for  instance  ammonia  powder,  they  are  absolutely 
more  difficult  to  get  to  bum  than  most  inert 
combustibles  are.  This  explains  how  it  is 
that  there  never  has  occurred  any  fire  or 
explosion  through  accidental  ignition  of  any 
blfiusting  powder  by  a  spark  or  flame.  A 
gun-cotton  factory  might  be  burned  down,  aU 
but  the  drying-house,  where  the  quantities  may 
be  very  small  at  a  time,  without  the  slightest 
danger  of  an  explosion.  A  nitro-glyceiine  factory 
Is  practically  almost  as  safe  with  regard  to  mere 
firing,  for  tiie  liquid  explosive  is  kept  confined  in 
receptacles  wherein  no  fire  can  come  at  it,  and 
besides  a  mere  spark  does  not  set  it  off.  Dyna- 
mite is  slow  to  catch  fire,  but  bums  rather  fiercely 
when  flired,  and  if  tiie  quantities  are  large  or  under 
confinement  an  en>losion  may  finally  ensue,  but  it 
oannot  be  ignited  by  a  span,  which  is  a  great 


guarantee,  and  if  fired  by  a  flame  it  leaves  ample 
time  to  the  workers  to  save  themsdvea  before  in 
explosion  occurs. 

In  transit,  storage,  and  use,  there  is  much  len 
danger  from  fire  than  in  the  factories,  forxtisdii- 
cult  to  see  howa  substance  which  a  spa^  does  not 
fire,  and  which  is  made  up  into  oaitridgei,  and 
labelled  "  Explosive,"  could  be  set  aoddentaUyoo 
fire  when  confined  in  a  strong  packing-box.  M 
accidents  have  never  happened ;  but  there  is  in 
analogous  kind  of  danger  n>ecial  to  nitro-glyoerinr 
preparations,  against  which  miners  cannot  be  t4W 
much   or   too    frequentiy    warned.     Owing  to 
the    property    of    nitro-glycerine  to  crystallise 
at    a    low    temperature,   it   becomes  hardwied, 
and    must    be    frequentiy     thawed   in   mr^ 
to  refit  the  cartridge  for  use.    In  spite  of  warning 
instructions  contained  in  every  51b.  padcage  at 
dynamite,  and   of   very  suitable  warming-pans, 
wherein  the  operation  is  easily  and  aafd^  po^ 
formed,  miners  will  insist  on  doing  it  in  thtsr  ovn 
way,  and  it  is  almost  impossible  to  make  th» 
understand  that  a  cartridge,  which  firing  doei  not 
set  off,  cannot  be  slowly  heated  with  the  same  in- 
punity .    Thus  they  will  roast  nitro-glycerine  pre- 
parations near  a  fire  or  on  hot  cinders,  or  elsewhere 
where  it  is  really  dangerous,  and  only  too  fre- 
quentiy accidents  are  due  to  that  cause.   It  ii^ 
however,  consoling  to  observe  how  such  aoddsDii 
are  gradually  becoming  more  and  more  laie,  ia 
proportion  as  miners  get  used  to  handle  the  m 
material,  and  how  in  Sweden  and  Qermany.  ^ 
n>ite  of  the  duration  of  the  cold  season  there,  aea- 
dents  of  that  kind  are  almost  unknown.    In  tboft 
countries  it  is  a  very  common  practice  to  ihawtb 
frozen  cartridges,  or  sometimes  onlv  the  pnnff 
cartridges,  which  will  set  off  a  frozen  charge  aa  wcfl, 
by  keeping  them  for  half  an  hour  or  more  in  tbe 
pocket,  near  the  body.    It  is  not  attended  with 
any  duiger  or  inconvenience,  as  the  author  ca 
testify  from  practical  experience,  having  alw^ 
done    so   himself   in  the  course  of   hia  ei^ 
ments. 

Danger  from  concussion,  which  proved  ao  diat* 
trous  with  nitro-glyceiine,  has  never  until  now.tf 
far  as  known,'  been  the  cause  of  any  accident,  ei^ 
from  gun-cotton  or  dynamite.  Stall,  the  quaolM 
of  the  latter  material  hitherto  consumed  reproeJ* 
more  than  fifty  times  the  whole  quantity  of  nitio* 
glycerine  ever  sold,  so  that  the  accumulated  proofr 
of  safety  are  not  insignificant,  and  are  groi^ 
daily  stronger.  But  tiiat  safety  is  only  in  a  ^^ 
small  deeree  due  to  the  cause  to  which  it  is  ahnorf 
universafly  ascribed.  There  is  a  notion  abroad  thil 
dynamite  is  quite  insensible  to  a  blow;  thattbi 
porous  materialcaUed  kieselguhr  cushions  tiie  nitro* 
glycerine  particles  so  as  to  change  completdy  tte 
explosive  properties;  that  the  liquid  exploci^ 
when  absorbed  in  porous  silica,  becomes  endowei 
with  much  greater  chemical  stability,  but  for  w 
there  is  scaroely  any  foundation  wnatever.  w 
main  danger  to  nitro-glycerine  arose  ^'**°^^ 
sensitiveness  to  concussion  ipv^ch  it  <f^^^ 
through  contact  wil^  a  hard  metallic,  8fcitfkg|J 
vibratmg  substance,  such  as  the  tin  canisten  ifl 
which  it  was  contained.  The  main  safety  of  dyn^ 
mite  is  derived  from  the  absence  of  any  hArd 
vibrating  material  in  immediate  contact  ^th  the 
nitro-glycerine  which  it  contains. 

A  tin  cartridge  filled  with  mtco-glyoeriiieoiitci 


WW^bdoR  if  it  drops  from  a  height  of  seYaral 

PbM  ft*t  on  soft  ground ;    yet  that  same  tin 

i^f^d£r^ .  fLilling  only  three  feet  high  on  an  anvil  * 

LHQit,  is  sure  to  set  th^  charge  off* 

"  is  not  a  particle  of  the  ©xploaivo  on 

(>iil0»  Nitro-glyoeriiLe  contained  m  a  wooden 

h€»<M  with  woodp  would  be  m  safe  agtunat 

^nAry  concussion  as  if  it  were  common  oO ; 

Jrdao^er  could  spmig  from  leakage,  which 

lit  ^'^iO^G  it  to  a  direot  blow,  but  even  that 

,  be  unrommonly  strong  to  become  dangerous 

pntdoosd   by    two  hard,   «onorouii  bodies 

\  «gnin^  one  another. 

t  the  ciniatera  to  hold  mtro-glycerine  were 
I,  its  ^eimtiveness  to  vibration  was  very 
ly  known,   and  the   sqtmro  form  easily 
to  a  metaUic  receptacle  was  neoeisary  to 
riot  the  exponsiou  of  nitro^glyoerine  at  the 
^  of  its  dyrttiliaation,  when,  like  water  or 
e,  it  buTists  a  cylindrieal  vessel  in  whieh  it 
oed.    Later    on  the   full  extent  of   the 
'  only  miide  itself  too  well  known  through 
liocidents,  caused  in  most  instances  by  gross 
BMSttS  in  dealing  with  it^  but  proving  not 
I  that  it  could  not,  without  material  altera- 
iln  Jin  artitile  of  commerce, 
jilroiidy  stated,  there  w  not  that  amount  of 
between    the    aenaitiveness    of    nitro- 
and  dynamite  which  the  latter  substance 
receives  credit  for,     A  great  family  Like- 
Fails  between   the  two,  and   it  therefore 
"ffenmpe  that  those  who  have  the  greatest 
m  tlu'  moffensivenesB  of  a  dynamite  cartridgo 
ri^liteaed  on  perceiving  the  slightest 
.ad  nitro-glycerine  on  the  inside  of  the 
•fmpper. 

aimiversal  fear  of  exudation  eidsts  in  those 

ne«  where  nitro- glycerine  preparations  are 

1^  and  it  is  thus  beheved  that  tliey  mfiat 

vith  their  nitro- glycerine  as  a  matter  of 

But  there  is  no  reason  whatever  why  a 

mhitance  ahould  part  with  the  Hquid  which 

J*  ahgorbed,  nnleaa  from  some  intervening 

It  has  done  so  on  some  occasions,  but 

[Wiierj  the  packing- boxes  containing  dynamite? 

*  ma  ftcciaentally  immersed  in  water,  which 

IfPTOperty  of  djiplacing  the  nitro- glycerine 

"— ^'     To  guard  against  it  in  future  the 

boeai  made  water-tight    as    far    as 

nK|uires  no  such  precautions,  and 

^m  regards  safety  from  concussion  in  manu- 

f  and  transit,  first  amongst  modem  explo- 

Although  dynamite  has  proved  ita  safety 

'  ET  icale  by  a  consumption  of  much  larger 

without    accident,    yet    theoretioally 

is  deoidedly,  in  point  of*  liability  to 

horn  coQOUSwn,  the  safer  of  the  two. 

i  iie  hands  of  the  miners  the  case  becomes 

It  very  frequently  happens  that  a  gun- 

.  cartridge  is  being  inserted  hallway  int*:!  a 

df  for  whioh  it  is  too  large.     It  has  then 

^im  ttiksii  out  or  to  be  ranuned  down  into 

part  of  the  hole :  the  latter  ia  gene- 

ftd,  in  spite  of   the  dftng«*r  which  m 

.  since  gun-cotton  ia  well  known  to  go  off 

jIow.    It  IS,  of  course,  mere  foolhardiness 

I  ki  aajidenta  of  that  kind.     Btill  nitro - 

Be  powders,    froni    their  plastic  yielding 

^^Te  here  a  decided  advantage  over  gun 


cotton.  However,  the  danger  most  dreaded  in 
laodem  explosives  is  not  from  concussion  but  from 
their  supposed  liability  to  chemical  decomposition, 
productive  of  heat,  which  sometimes  leads  to 
ignition  and  explosion.  It  is  certainly,  where  it 
exists  p  a  matter  of  weighty  consideration  ^  and 
those  who  carry  or  store  explosive  substances  are 
fairly  entitled  to  require  that  they  should  not  go 
off  without  external  cause. 

Kumerous  accidents  from  gun-cotton  attributed, 
not  without  good  reason^  to  interior  chemical  re- 
action, have  very  much  shaken  pubHc  belief  in  it« 
stability.  But,  on  the  other  band,  it  has  been 
known  to  keep,  even  in  warm  climates,  without 
alteration,  for  twenty  year  a.  The  aiime  cause  must 
always  lead  to  the  same  result,  and  it  is  therefore 
evident  that  theire  is  a  difference  in  the  material 
which  decomposes  from  that  which  undergoes  no 
change.  But  it  ia  only  quite  recently  that  the 
true  cause  of  ohemicflJ  instability,  which  beLonga  to 
the  whole  class  of  nitrated  organic  oompoimdsi 
has  been  clearly  defined. 

After  their  nitration,  a  certain  portion  of  acid^ 
sulphuric,  nitric,  and  hypo-nitric,  always  adheres  ta 
those  compounds,  more  or  less,  according  to  their 
form  and  structure.  From  a  liquid  explosive  sub- 
stance the  acids  are  easily  washed  out  by  churning 
it  with  water  first  and  then  with  an  alkaline  solu  tiom 
But  a  granular,  fiocky,  or  fibrous  material  retiuus 
tiie  acids  with  far  greater  tenacity,  particularly  the 
nitric  and  hypo -nitric  acids,  which  every  nitratjed 
orgauie  compound  has  a  strong  tendency  to  retaini 

It  is  quite  clear  that  if  thert*  ia  hypo -nitric  acid 
present,  that  highly  corrosive  material^  which 
attacks  almost  every  organic  compound,  even  at 
the  ordinary  temperature,  must  be  removed,  if  not 
it  will  slowly,  but  surely,  lead  to  an  incipient  de- 
composition, which,  fictuig  on  a  nitrated  sub- 
stance, sets  forth  portions  of  dioxide  of  nitrogen, 
or  hypo -nitric  aoid,  free. 

Prom,  nitro -glycerino  the  corrosive  acid  is 
washed  out  with  the  utmost  facility,  and  from  the 
moment  when  the  importance  of  that  operation 
became  fully  appreciated  it  has  never  been  ne- 
glected. Hence  the  groat  chemical  stability  ex- 
hibited by  dynamite,  which,  although  so  largely 
used  under  all  conditions  of  climate,  has  never 
shown  the  slightest  tendency  to  docomposirion. 
It  sometimes  indicates  an  acid  reaction,  but  that 
is  due  to  the  absorbent  and  not  to  the  slightest 
trace  of  hypo-mtrio  add  being  present. 

Much  greater  difficulty  has  been  experienced  m 
removing  the  acid  from  gun-cotton,  and  until  Mr, 
Abel  began  to  pulp  it  the  process  never  was  fully 
reliable. 

The  drying  of  gun-cotton  after  itjhas  been 
thoroughly  washed  is  the  only  operation  which 
stiU  appears  to  oall  for  some  improvement,  It  ia 
highly  probable  that  most  ciues  of  spontaneous 
combustion  have  been  due,  not  to  imperfect  wash- 
ing, but  to  drying  at  too  high  a  temperature,  for 
no  nitrated  organic  compound  will  resist  inde- 
finitely even  the  heat  of  boiling  water  without 
undergoing  a  decomposition  whioh  sete  hypo-nitrio 
acid,  or  what  cornea  to  the  same,  dioxide  of  m- 
trogen,  free. 

It  is  clear  that   no  amount  of   washing  gon- 

cotton  can  render  it  safe,  if  the  impurity  wnich 

it  is  meant  to  remove  is  added  again  in  the  drying 

I  prooess,  through  a  deeompodtion  which  the  to*- 


'  terial  itself  imdei^oea,  Ghm-ootton  cmght,  ther«- 
ioTe,  to  be  dried  by  currentfl  ol  air^  or  with  the  aid 
of  a  vacuum  at  a  temperature  not  exoeediBg  50° 
Oeoiigr»d©, 

The  great  inflnetum  of  eten  the  minuteet  qttan- 
tity  of  bypo-nitrio  add  m  stiirtsiig  a  decompod- 
tion  ia  ^ot  Yory  ettffy  to  demonfltrate  by  actual 
^merimettts  on  gnn-cottcu,  or  any  analogous 
BobstaniOe ;  but  it  is  rendemi  very  visible  by 
mMcing  together  certain  iubataiKjes,  aucb  as  apirits 
of  wme,  or  glycerino  and  nitric  acid,  witb  or 
without  addition  of  nitrate  of  urea,  which  frees  it 
from  hyx:>o-mtric  add.  The  pure  nitric  aeid  pro- 
ducies  no  decompomtion  oven  at  a  high  tempera* 
ture*  while  the  alightefft  quantity  of  hypo-tiitric 
add  will  bring  about,  more  or  lefss  quickly,  even  atO*^ 
Centigrmle,  a  violent  decompOBition.  AsimiJartis«of 
nitrato  of  nrea  fer  neutraliiing  hypo-nitric  acid  in 
dried  gun-cotton  would  not  have  the  same  effect^ 
for  alkali  or  amide  must  be  in  solution  «o  that 
atom  touches  atom,  if  not,  the  reaction  13  looaliaed 
and  cannot  be  depended  on. 

Dr,  Sprengel  haa  started  the  ingenious  idea  of 
adding,  for  the  siime  purpose,  a  soluble  organic 
hose  to  nitro-glycerine,  but  its  chemical  stability 
hna  hitherto  proved  quite  sufficient  without  such 
precaution.      Besides,   when   the   mtro-^lyeerine 

f  crystallised,  it  would  separate  from  the  base,  and  on 

L'bc^n^  thawed  a  uniform  solvency  might  not  be 

^mdUy  effected. 

Undoubtedly  the  chemical  stability  of  organic 
l^trated  compounds  is  to  a  certain  degree  imjjor- 
fect,  and  although  some  are  quite  stable  enough  to 
efnsiirc  safety  in  any  elimate,  yet  it  is  very  desir* 
able  that  they  should  be  so  far  improved  as  to 
stand,  for  any  length  of  time,  exposure  to  the  iem- 
perature  of  lioiling  water.    This  is  not  as  yet  the 

■  case  with   gun-cotton  1    and    scarcely  even    with 

f  :iiitro-glycenne,  when  both  sxe  thoroughly  washed. 

Although  nitro-glycerine  has  exhibited,  upon 

the  whole,  a  far  greater  chemical  stability  tnan 

gim-cotton,  yet  it  acqmres  that  superiority  only 

Iftfter  bein^  flioroughly  purified  from  acid  at  the 
"  ctoi-f  >      iSo  long  as  it  conteuna  free  hypo -nitric 
lid  it  cannot  be  stored  at  all  in  hot  weather,  and 

''even  during  the  course  of  its  manufacture  it  has 
several  times  given  rise  to  a  decompoaition,  end- 
ing in  explosion  and  loss  of  livm^  This  re- 
markable instabOity  of  the  crude  article  contrasts 
so  strongly  with  the  great  stability  of  the  pure 
litro-glyeerine  in  dynamite,  as  to  remove  cver>' 
race  of  doubt  regarding  the  decomposing  in- 
ftufliMjes  of  the  adhermc^  adds. 

The  doubt  still  attfiched  to  nitro  compounds  as 
egards  their  liability  to  spontjmeous  combustion 

llias  served  as  an  excuse  to  railway  companies  for 

idoclining  to  carry  them.  But  when  thousands  of 
";ons  of  a  compound  ano  being  yearly  connimed, 
irhen  foreign  railways  have  carried  it  for  yoars, 
nd  when  it  has  been  the  object  of  a  large  trade, 
ithout  causing  any  aocident,  it  seems  at  least  not 
afair  that  public  carriers  should  be  prepared  to 

fgivis  some  expliiiiatory  reasons  for  declining  to 
transport  it.  They  generally  take  not  the  slightest 
trouble  to  invtvgtigate  such  matters,  and  nothing 
can  ftfford  a  better  illustration  of  their  proc€»edings 
t^an  the  refusid  of  some  companies  to  (iarry  wet 
m-eotton,  which  is  absolutely  safe,  coupled  with 
_  eir  free  admission  of  grni-ccrtton  powder,  which, 
owing  to  its   greater  division  and  impregnation 


with  a  nitrata^  is  abeolnteSj  mofed 
campFe«sed  gun-cotton  even  in  its  fcyl 

Bucb  a  stato  of  things  as  regards  lb«Q 
explosives  i^  much  to  be  re^rattad,  at  \ 
from  oondncive  to  safety,  and  only  thro* 
weight  of  eventmd  risk  off  «mua  powoiMi 
to  distribute  it  in  a  far  gnster  ] 
g1^eat  number  of  weaker  ones, 
be  carried  in  one  way  or  another,  orire  i 
to  use  ooal,  iron,  granite,  &e.^  and.  In  fael^l 
oommodity  depexideut  on  mining  op 
siuLie  they  must  be  oamed^  it  i?  far  I 
lead  to  far  lees  accidents^  to  have  th43ia  hr 
openly,  wheta  they  afo  handled  by  Um  1 
servants  of  a  pnblic  company,  and  where  cti 
caution  is  or  should  be  obsHrved,  thania  tliv| 
half-clandesfetne  >vay  whi<^  is  now  mloi 
which  leaves  dangerous  blastiiig  agmts  fsp 
the  rough  handling  of  recklMS  and  ignofanli 

On  the  other  band,  it  ia  evidentlv  tbo  dr 
railway  company  to  sea  th^  they  do  no4ti 
their  lines  goods  of  »iicb  intenaBlf  vibtenl  4 
as  to  baffle  every  prsoamtioik,  and  endsof^t 
own  and    other   people^R  property.     Bit  ^ 
long  experience  ban  disproved  t^  a 
danger,  tbey  ought  certaxaly,  in  the 
the  community,  if  not  in  t^^if  own,  to  j 
matter  due  consideration  instead  of  JK 
conoluflions  which  lead  to  sueh  errort  1 
we  have  already  pointed  out  of  cariyinf  ^ 
cotton,  and  refusing  the  same  article  w\ 
This,  however,  is  a  digrMiiiin  fnmk  the  \ 
from  whioh  it  is  time  to  return. 

There  aro  no  aoddents  on  record  duet* J 
taneouj!  combustion  in  mines.  Lc^csl 
from  modem  explosives  are  indeed 
clusively  to  h^  attributed  to  injudidoni  I 
of  nitro" glycerine  preparations,  to  r»ekbit1 
moval  of  the  tamping  in  boreholes  afttr  s  r 
&re,  to  forcing  in  gunniiotton  cartiidM  t(  ~ 
for  the  borehole  to  reodve  t^em«  aad  to } 
with  the  detonator^apa  Agwiitst  1^  I 
accidents  education  is  almost  the  only  1 

Although  ev«ry  aoddent  eansed  by  mo 
plosives  has  bsen  earefuliy  raoorded,  thei 
life  which  they  e^ct  in  previentitig  aeol^l 
almost  entirely  escaped  notice,  yet  it 
attention.  That  saving  is  due*  firstlyp  to  I 
from  fire,  where  small  quantities  are  dsilll 
secondly,  to  the  abuinnce  of  danger  m  l^ 
bore-holefl,  since  it  is  nseleas  to  ram  tiMla 
and  thirdly^  to  the  great  rednotiimili  ife^i 
of  workers  required  for  doing  tb»  uam « 
with  gunpowder.  By  far  thfi  greater  fituub 
accidents  in  mines  is  due,  indeed,  to  c**^< 
independent  of  the  use  of  exphifives»  anoj 
evident  that  their  number  will  ba  redoesd  • 
same  ratio  m  tlia  nmnber  of  haa 

Those  guKraatees  oflattongd  I 
and  be  fmitful,  while  addilHitt  dim  to  i 
or  ignorance  will  greatly  deomaie  m  a  1 
under  the  salntaty  influence  of  i 
tion«  general  edncatioxi,  and  f^pBuimaik 

Amongsl  Hie  most  gnievoa«  ^om^aantBiiM 
about   moiton  explosives,  m^ '       —  - 
relate  to  their  danger,  is  tii$  ^ 
the  fumes  emittod,  wMeh,  in  ibw*  1  _ 
pose  them  to  most  serious  inoanimMKi^^ 

Blight  attention  was  paid  at  th«  \tgf^ 
those  complainti,  partly  hmomum  if  Iub<*  ' 


miut  sHow  them  time  to  draw  oS,  or 

niqsfeiiijGreasc?  ventilAtioD: ;  partly  aloo 

li  Almost  impoaaible,  with  the  notioTis  of 

dMmktrj,  to  account  for  the  exist^noe  of 

famm^  ThegrD&t power  of  a  detonating' 

like  g^-cotton  or  nitro-gljroeritie,  can 

*  by  the  high  temperature  of  the 

prodncti  product,  and  theory  tells  and 

|iriiTd«  that  at  Tery  liigh  temperatorea  no 

[ibvioical  comlunations  can  exitt.     Hence 

■rlwjrme*  when  it  detonates,  muat  split  up 

tfbcinic   ftciJ»   carbonic   oxide »   water,   and 

M.  Beithelot  lias  recently  given  the 

'  of  his  adhesion  to  that  view,  which, 

■  J  only  one  that  ia  tenable.  Under 
'taocea  it  fleemed  diflictilt  to  explain 
I'd  compLunta  of  poi^ooous  fumes 
I  the  mincg.  About  their  eMteuc© 
1  •  ^nger  be  any  donht»  and  the  poiaonoua 
i^t*  of  hypo-nitric  acid,  aje;^Ain8t  which 
nld  prove  a  very  effective  remedy* 
J.  fl  arc*  ne'?er  tbe  products  of  a  rational 
plosive  ^ubstancej  and  it  is  quite  evi- 
;  ^a-nitric  add  can  never  escupe  decern- 
i  atmospbeTG  of  3,000^  Centigrade  or 

■  rttbustible  elements  in  presence. 

t.     But  when  a  d^Tiainite  cartridge 

f^  iUMi  i.d  of  explothng,  the  combustion  takes 

Ut  It  ameh  lowtr  temperature,  and  the  nitric 

liofit&ined  in  the  nitro-glyoerina  gives  off  only 

1  of  its  oxygcm,  forming  dioxide  of  nitroifen, 

!i  ►!*.  jiT.*\s,  and  in  contact  with  the  atmosphere 

1  into  bypo*nitric  fumtis.     It  i&  easy 

ivfnced  by  actual  experiment  of  the 

re  produc*3d  by  a  cartridge  when 

'u.-  ,  -ding'.      In  the   worst  ventilated 

eut>'  c-ttrtriageg  njjiy  he  detonated  with- 

iQch  inconvenience  ai  is  caused  by  the 

Lt  OQGiuTence  of  bad  fumes  in  mines 
It  therefore,  that  the  explosive  substance 
usly  used*  The  general  mistake  consists 
_  carefully  the  detonator-cap  to  the 
ctptdally  the  fuse  to  the  cartridge. 
the  miner  under  sucb  circumstances 
fufs  and  cap  out  of  the  cartridge, 
e.w,Fnr,atPnl^  so  that  the  cap  cannot 
;i.'toDflting  influence.  What 
Jjij.  Part  of  the  dynamite 
-^.-p^zi-mtric  fumes,  and  part  gene- 
'ier  the  influence  of  accumulating 
Thtm  the  charge  goes  off,  but 
fleet  m  companMi  to  that  of  a 
t<5fmtiiOin,  and  with  the  emission  of  a  great 
tety  of  red  fames  of  hypo-nitric  acid* 
B  QLpinins  some  curious  discrepancies  in  the 
■atta  of  mmers  regarding  the  influence  of  the 
I  ptodnced  by  the  exploaion.  Working  under 
l^oooditions  of  bad  ventilation,  some  profess 
the  ilightest  inconvenience,  mul 
moct  sefionsly  coniiiu^  about  the 
obaiseier  of  the  funaes ;  yet  botJi  are 
odIj  iJkom  thai  have  no  bad  fumen  obtain 
_  effect  a»  weU,  a  result  which  is 
tlie  jndixioait  um  and  fostaiing  of 


^liefore  he  h^gm  to  use  &  mortu-  for 
t  explofiv^,   expamneiited   a 
(  with  bad  m  well  as  good  vea- 
lurrer  wkAm  to  find  tb«  aUghtest 


imMmveDieiioe  from  the  futnei,  and  may  thiifl 
afom  from  considerable  pertional  ^cperience  that 
poisonous  gmoa  are  the  Twdt  not  of  the  use,  but 
the  abase  of  the  substance, 

What  hftf  here  been  said  about  the  fumes  of 
dynamite  also  refers  to  every  other  nitrii-glyoorinc 
XJ  reparation  ^  and  also  to  gun-cotton  when  slightly 
damp  :  but  when  thoroughly  dry  it  does  not  giv« 
off  nitrous  fumes  to  the  same  extent  as  nitrci-^ 
glycerine,  or  dynamite,  hence  itagas,  in  Case  of  im- 
perfect eicploston,  causes  much  les^  inoanviinienoo,^ 

Prom  what  has  been  miid  here,  though  bridly, 
on  the  subject  of  fumes  productHl  by  modem  bx* 
plo!av(>s,  it  will  be  seen  that  they  are  not  an 
essenttnl  property  inhertmt  in  those  compoTinds, 
and  that  the  nature  of  their  gaa^s  ohrni}<**s  with 
the  quickness  of  their  combustion.  Tin'  causii  of 
that  phenomenon  is  probably  to  be  found  in  the 
cooling  influence,  under  alow  deflagration,  of  the 
surrounding  medium,  and  the  high  temperature  to 
which  dioxide  of  nitrogen  must  be  raised  b'forti 
it  parts  with  its  oxygen.  With  the  question  of 
fumes  this  account  may  end.  It  points  to  the  fol- 
lowing broad  conclusions. 

Gmi-cotton  andrntro-glyoermo  preparatioiifl  am 
hitherto  the  only  explosives  which  Lave  in  a  oertam 
measure  and  for  certain  ptirposes  superseded 
gunpowder. 

Gun* cotton,  if  manufactured  of  sufficient  chemi* 
cal  stability,  is  decidedly,  aa  regards  its  nmmifno* 
tore  and  carriage,  the  safest  of  all  explosives.  For 
storing  and  use  in  mines  gun-cotton  and  nitro- 
glycerine preparation i  may  be  said  to  be  equally 
safe. 

The  best  nitro- glycerine  preparations  have  over 
gim-cotton  and  some  other  nitro-gly citrine  prepa- 
rations the  great  advantage  of  a  superior  oonoen* 
tration  of  power,  which  is  the  very  sm^rct  of 
blasting,  and  effects  great  saving  of  time  and 
labour. 

DISCUSSION. 

The  Chairman  said  the  great  experience  otyir.  Nebll, 
not  mercaly  in  connection  with  nitro-glyer^rinfi,  but  with 
the  general  quDation  of  thci  upplicntJon  of  emphmv^ 
agents  which  he  had  stiidiefdi  bolh  from  a  priKlTtical  uitcl 
u  scientific  point  of  view,  eotiUed  hi*  views  to  twit  grual 
ceusideration  indeed ;  hut  thert?  were  seTeral  deSatabk 
pointj)  touched  upon  in  the  paper  on  which  he  should  ht 
rery  glad  to  hear  the  opinions  of  geatlemi^n  present. 

Dr.  Dapre  said  ha  hod  come  rather  to  le«ni  than  t^ 
my  atiy things  paridcularly  as  hs  had  had  rery  little  ex< 
pc!riotiCJ3  in  these  matters.  On  one  pointy  heweTer,  he  wts 
Rorry  that  Mr.  NoM  had  gone  a  little  out  of  bis  way,  ^S*, 
with  regard  to  thf>  ux plosion  at  Bto wmarkei,  and  had 
Uurown  tone  littlf>  doubt  on  tht»  explanstion  which  had 
b«fiin  gfysn  of  its  raase.  He  heliered  no  one  who  im- 
partialjy  ooniidand  thn  circtimBtiLneoi  c-otild  have  ^cnne 
to  any  other  oonolasion  thun  that  it  wm  due  to  aoid  haTtnff 
been  added  to  the  ffun-cottoo  nf terwrnrd*.  He  wa» mw  m 
the  chemists  sent  down  from  the  Home-ofioi  tewramiiM 
into  the  acddent,  aod  he  went  nthsr  prefiidieai 
ftgainst  the  purity  of  the  gun^cotton^  bat  on  going  into 
th&  queetien  with  hii  ooUesgae,  Mr,  Keatoat  they  both 
c&me  independently  to  the  coacluaion  that  it  €Oald  not 
have  been  due  to  anything  elas  than  th^  additioa  of 
»cid.  As  he  had  pointod  out  to  the  conjBer.  the  whole 
of  tho  oonstttDoita  of  the  gun«>ltcm  wi^re  esActly  thoia 
of  the  finiahsd  piodnet,  plat  the  add^  which  hJid  en- 
dmlly,  th«x^3ii^  hooL  iddsi.  If  it  had  Uea  [^eaeffit 
during  th«  mamifiifttira  tile  ^kaUk  tnnst  hare  hasii  oa- 
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turalydiisolyed.  Mr.  HobelhadaUiidedto'thefrottiiat 
dynamite  was  Bometlmfla  fimnd  too  acid»  and  snggeated 
that  that  waa  dna  to  the  kifloelgiihzv  which  con- 
tributed to  form  it,  haying  been  bnnit  with  coal 
containing  Bulphiir,  and  that  the  nitio-glycerine 
abforbed  the  smphnrio  acid  formed.  That  would  be 
very  fidr  if  the  nitoo-gl^cerine  were  pnreu  bat  as  yet  they 
had  not  found  any  specunen,  not  even  of  Mr.  NobeTs  own 
manufSftctore,  which  did  not  contain  a  small  amount  of 
nitre,  and  every  chemist  must  know  that  wtea  Uttoy  had 
sulphuric  add,  nitre  and  org^anic  matter  together,  under 
certain  conditions,  a  reaction  took  place  by  wbkih.  hypo- 
nitric  add  was  produoed^  and  this  would  be,  therefore,  an 
element  of  danger,  so  much  so  that  in  all  cases  such 
oomponnds  should  be  totally  free  from  adds. 

Miyor  Miysndie  said  he  did  not  paofrss to  be  specially 
fainiliai;  with  the  chemical  side  of  tiie  ^uestio%  but  there 
was  one  view  of  it  which  touched  his  own  particular 
branch.  The  point,  indeed,  had  been  mentioned 
by  Mr.  Nobel,  although  he  was  sorry  that  it  had  not 
been  treated  more  stron^y  and  emphatically  by 
him,  namely,  the  question  of  what  practically 
amounted — although  not  intentionally  so  perhaps — ^to 
nrisreprooontation  of  the  danger  attaching  to  these 
various  substances.  Mr.  NobM  referred  to  the  state- 
ments being  made  liiat  these  explosives  might  be 
burnt,  and  he  thus  appealed  to  be  to  some  degree  invit- 
ing people  to  do  that  which  was  dangerous.  It  was  quite 
true,  no  doubt,  that  under  certain  conditions  you  might 
bum  these  exf^osives,  for  they  had  hoea  burnt  over  and 
over  asain,  but  unfortunately  these  statements  were  put 
forwara  without  the  necessary  qualifications,  and  the 
result  was  that  the  many  people  who  had  to  deal 
with  them  argued  that  if  they  miffht  bum  them,  there- 
fore they  might  heat  them,  and  he  was  sorry  to  say  it 
came  under  the  notice  of  his  department  every  year, 
that  a  large  number  of  aeddents  resulted  from  these 
very  misleading  stateBsnts.  He  had  never  been  able 
to  understand  why  persons  should  be  told  they  could 
bom  such  materials.  They  wtrald  not  buy  them  for  the 
purpose  of  burning^  and  what  was  the  use  of  informing 
them  they  could  do  under  certain  circumstances  that 
which  under  other  circumstances  they  could  not  do,  and 
which  under  no  possible  circumstances  did  they  require 
to  do.  To  show  the  extent  to  which  tbis  mischief  might 
go,  he  would  mention  that  very  recently  one  of  his 
colleagues  had  come  across  an  explosive  agent  which 
was  absolutely  labelled  *<  non-explodve."  Tliis 
substance  was  sent  about  the  country,  was  put 
into  the  hands  of  miners,  and  was  oommeroially  puffsd 
off  by  having  upon  it  those  words.  Happily,  however, 
the  law  was  suffidently  strong,  even  in  its  present  imper- 
fect condition,  to  enable  GK>vemraent  to  interfere,  and 
they  had  done  so,  and  he  hoped  effectually.  Under  an 
improved  state  of  the  law  he  hoped  this  sort  of  tlung 
would  not  be  possible  without  exposing  the  p;urties  who 
made  such  statements  to  severe  peoaUy.  Probably,  if 
these  persons  were  asked  why  they  labelled  such  a  sub- 
stance as  non-explosive,  they  would  say  if  you  took  a 
cartridge  and  burnt  it,  it  was  not  ezplodve,  and  that 
mi^ht  be  trae  in  a  small  experiment,  but  it  was  not  true 
if  it  were  to  be  treated  as  a  nen-explosiya  material,  and 
stored  like  so  much  tea,  sugar,  or  soap.  He  was  sorry, 
therefore,  that  Mr.  Nobd  had  not  given  a  more  emphatic 
warning  on  tiiis  point,  to  whi(£  he  thought  publio 
attention  could  not  be  too  strongly  called. 

Hr.  Wills  pointed  out  to  Dr.  Dupr^  that  Mr.  Nobel 
only  doubted  whether  the  add  had  been  added  pur- 
posely to  the  gun-cotton  at  Stowemarket 

Dr.  Dnpr^  said  that  was  the  \rikole  point  which  he 
objeotfcd  to. 

Tha  Chainnam  said  he  had  noted  several  points 
which  had  especially  interested  him,  but  the  paper 
itself  was  so  long  that  he  would  not  occupy  the  time  of 


the  meeting  by  going  into  them  in  detul,  eipHiiBy  m- 
those  which  interested  him  most  hmeoeit^Wthoii 
upon  which  a  discnanon  would  be  rather  tedioQs.  Hs 
referred  in  particular  to  Mr.  Nobel's  theoretiail  Tm 
with  regard  to  the  nature  of  detonation,  and  the  mods 
in   which   it  was   transmuted  and  fevonred  by  dtf> 
ferent  explosives,  as  to  which  there  were  still  dmaoom 
of  opinion.    Some  of  the  suggestions  he  had  throim  oit 
desOTved  the  most  careM  consideration,  but  ione  of  kb 
arguments,  based  upon  purely  thenretieal  omwkktitiMi, 
such  as  those  brouffht  forward  Yrr  Mr.  Beitfaelol,  mnld, 
he  though^  hardly  oe  borne  out  by  subseqaeot  esansft- 
tion.    With  regard  to  measuring  the  pveesnre  of  exf^ 
dve  i^sents,  he  must  mention  that  the  method  nhick 
Captain  Nd)le  and  himsdf  had  already  applied  to  g^i* 
powder  had  been  also  applied  in  prelixmiiary  expori* 
ments,  which  would  be  feraier  continued,  to  gan*oottoD, 
and  would   also,  no   doubt,  be   applicable  to  mtzo> 
glycerine  and  its  compounds.  They  would  not  probaUj 
be  able  to  proceed  so  mr  as  in  the  case  of  gmipowder,  of 
which  they  had  exploded  no  less  than  2  lb.  in  a  per 
fectly  connned  space,  but  they  must  be  able  toexpiod» 
charges  of  suffident  magnitude  in  confined  spaott  t» 
measure  the  heat  developed  and  tha  nature  of  tlbi  pro* 
duots  of  combustion,  intlM  most  perfect  oondifcioaQf  m«U^ 
mcrphosis.    There  were  many  points  which,  if  Ifr.  Nobil 
had  been  i>Besei^  he  should  have  liked  to  disoo«vi& 
him,  but  whidi  he  would  not  enter  into  at  length  nov. 
Dr.  Dupr^  had  referred  to  the  question  of  impority  is 
gun-cotton,  and,  the  nature  of  that  impurity,  and  al» 
Uie  impurity  in  nitro-glycerine.    He  did  not  helkie 
that   the  causes   of  spontaneous  change  were  to  be 
ascribed  purely  to  the  existence  of  ondes  of  sitroga 
retained  in  these  explosive  substanoes  in  coasaqoaoctif 
imperfect  purification.    It  was  weU  established*  oertialf 
in  the  case  of  ffun-ootton,  and  he  believed  alio  ii  is 
case  of  nitro*^ycerine,  tiiat  there  vrere  osrtak  nsS 
quantities  of  i^oduots  formed  by  the  action  of  the  icii| 
on   the  minute   impurities  contained    in  thoM  ffl^ 
stances — ^products  which  were  themselves  companUi^' 
unstable,  and  which,  therefore,  were  much  more  r«i^ 
acted  upon  by  heat,  and  in  this  way  caused  the  defdof* 
mentof  hypo-nitricor  other  add,  and  whichbrooriitilw 
a  change  m  the  explosive  a^ent  itself.    Mr.  Nobel  thoa|:)J 
an  unnecessary  timidity  existed  when  small  quaniitieis 
nitro-glycerine  were  found  to  exude  from  cartndgeiai^ 
wiUi  &e8e  nitro-glycerine  prepaxtions,  and  did  not  e« 
sider  that,  because  liquid  nitro-glyoerine  itself  vai  x 
prone  to  detonation,  that  therefore  the  minute  qaantiM 
thus  exuding  oovddgive  rise  to  similar  dangers.  Ther^ 
could  not  agree  with  him,  and  he  thought  the  fecU  ^ 
regard  to  accidents  which  had  occurreid  during  the  1 
few  years  diiAinctly  showed  that  even  the  minafee  q« 
titles  exuding  from  cartridges  might  be  very  likelj 
bring  about  an  accident.    Thererore,  this  qu<  "'  ' 
exudence  was  one  of  primary  importance  in  ( 
with  the  safety  of  tiie  nitro-jjycerine   pre^ 
With   regard   to  the  poisonous  vapours  fron  tl 
compounds,  he  Uiought  probably  Mr.  Nobel  had  ha 
laid  suffident  stress  upon  the  faot  that  usleas  the  ^ 
tion  which  ^e  charge  bore  to  the  amount  of  rM 
which  it  had  to  overeome  in  a  blasting  hole «ai' 
accurately  regulated^-a  thing  almost  impoaaiblt  tl 
in  joactioe — you  might  not  only  have  compantil 
complex   gases   given  off,    but   you  might   tcti 
have  a  mechanical  dispersion  in  a  very  fine  stat 
division  of  the  nitro-glycerine  vapour  itielt    If 
with  respect  to  the  pomt  upon  which  Major  Mai« 
had  touched,  vis.,  uie  precautions  neceawry  to  ^ 
against  acddent  in  the  application  of  nitro-g^ 
compounds   or   explonve   agents   gensrally,  » 
danger  which  mi^nt  arise  from  enooaragta^  «*J 
of  felae  Bscuri^  in  the  minds  of  those  Mf  J* 
Major  Mi^icmdM  had  oorreoay  pointed  oat  that  >aM| 
the  Oovemment  had  been  at  the  tvooble  ,ofjn4| 
elaborate  experimsnts  to  elucidate  these  P<bm  *! 
ments  were  still  being  put  forward  as  to  tw  «*^ 


Ipt  9tici|ikte  or  oompazatir^  of  diff^remt  exploiiyo 
nil  Afran  wliaiL  iDiSiJii&d  in  ooiuidexablo  qoantities. 
If  lUjcodb  h&d  referred  to  ods  partic^tilax  materkl 
K  wM  deacribed  aa  noiv^exploflive,  and  tie  hhofiolf 
I  vtdf  jiut  T«ad  tt  OtteaUr  witk  regard  to  fmotber 
ifMiad  of  tho  MXDd  dan,  in  which  it  Mud  that  the 
likl  whaa  liumt  looae  weis  h&rEDleas«  and  if  firg  were 
HiA  to  ft  hLT^a  maai  it  would  not  explode  unless  oom- 
'  into  cartridge  uid  fired  by  a  de&stuiting 
All  •ueh  iteteteaili  undoubtedly  guvcs  rifib  to  a 
t  of  tiuMhi«fj  b««ati»o  tho  mim  who  muad  thoats 
naluraUy  pr<m«  to  neglect  even  proper 
Familittrity  with  any  material^  howovef 
|VWi%  nrodso^dt  if  not  contempt,  at  any  rate  in- 
mmt^  wilh  rsgard  to  i!a  propertiea.  Thia  waa  ae«ii  in 
iiiipowdar^  the  ecEpLoaive  properties  of  which 
I  iaen,  und  it  mofll  be  more  bo  wLth  regard  to 
r  "^*ir4  .i^^snts :  the  very  fact  that  thoir  explosion 
llai  tmdUy  tironght  abont  ought  to  I^ud  to  ^eator 
■  a  Wng  ezej^iaod  in  their  use,  and  grt^at  stresa 
1o  bo  l^d  on  the  £ict  that  they  must  not  h& 
\  irilh  ImpunitTf  because  they  did  not  explode  so 
,  or  because  they  would  otand  exposure  to  heat 
with  compurutive  immunity.  AboTe  all, 
1  not  be  treated  in  any  way  oLhtir  than  aa 
inteodod  to  produce  exploaivi^  rosultai  and 
ioaly .  Ho  wa«  auf«  Mr.  N  obel  himaoli  would 
Ban  to  desire  to  foat^r  anything  like  want  of 
laM  of  nitro-gtycenne  preparutioca,  and  he 
^.  J  viflhed  therefore  that,  in  si>euking  of  the 
i  oompvrativ^oly  largo  qufljiititie&  like  100  lbs. 
■ili  had  bflvn  burnt  without  exploaionp  he  had 
1  that  somewhat  larger  quantities  when  hnrstt 
*6d  with  all  the  effects  of  detonation^  and 
t  cajie  of  dynjumte,  aa  with  gon*ootlon  and 
^  n^Mp  the  exceeding  of  a  very  small  margin 
ftS,  oDce  brought  tibout  great  riak  of  aocldent 
ioQi  he  b^ged  to  pf  o^oie  a  moat  hearty  vote 
^I^Mr,  Nob2  for  hii  intereatiDg  p«iper,  con- 
i  m  it  did,  A  yvmt  amount  of  valuable  matter, 
Md  not  be  approdaUd  by  aimply  liatoning  to  the 
PW  morited  moet  oaf  efid  atudy* 
\  aotion  wan  carried,  and  Mr.  Wills  atated  that 
f  Ihe  hut  mooting  for  the  present  aoasloiv  ^i^t 
itmm  waiOd  bo  reaouiad  next  aaasion. 


XISCELLANEOUS. 


THE  PATENT  BILL. 

ring  rcnutrka  on  a  reoont  propoml  by  Mr. 
?iie  lor  tho  modifioation  of  tho  Patent  Bill 
t  fn  a  recent  number  of  Enpmerin^  : — 

I  of  tb@  23rd  nit  we  published  a  letter 

*  WodlW  with  reapect  to  Uia  preliminary  ex- 
I  ol  ippEcAUoai  for  patents  aa  pro ^i dud  for  in 

I  fim  now  awaitiiig  tho  aecond  reading  m  the 

.     In  that  letter  JDr.   WooBtjy  aupports  the 

Lin  Mr.  Lloyd  Wise's  pap6r  lately  published  by 

J  whilit  tiatenU  should  ho  gi-anUidf  not  withstand - 

lilfiaw  juiigment  of  the  e^^mLnera,  it  would  be 

Wblt  to  i^nke  thftt  adyorso  judgment  public  (or  to 

btieh  ad*rp^s«  judgment).    In  other  words,  whan 

•bglfc  uf  Uio  f^cts  have  once  been  brought   into 

Cign,  the  case  should  be  allowed  to  stand  upan 

lit.  Wise  says  substantially  that  it  ahould 

||9  octtp«l  the  inaartion  in  tho  apocification  of  two 

■  ini,  «ii  tokoowlodgmcent  of  the  existence  of  the 

^iitr  Ihn  esaminera   loay  have  fouod ;    and 

.  a  ffpedfic  itat&ment  of  what   the  applicant 

Um  ujiimf.    This  aooorda  very  much  with  what 

•  QiuMlT«e  advocA^tod  when  refernng  to  Mr.  E. 
\  (KQLphlet--ti2,,  that  any  ezpreasion  of  opinion 


by  oSidals  as  to  novelty  and  utility  is  uncaUml  for^  and 
that  their  functions  should  siniply  be  to  make  a  thorough 
search  thro  ugh  the  published  records  of  thinga  previooi^ 
pateuted  or  in  uac — the  result  of  thdr  aearch  to  bo  kid 
btjfoxe  the  applicant.  Whilst  it  ia  for  the  public  good 
that  applicanta  for  Lettera  Patent  ahould  reoeive  every 
encouragement,  it  m^  on  the  other  hand^  undoubtedly 
but  reasonable  that  the  result  of  any  oxamination  shoulu, 
in  ao  far  ag  regards  mAttera  of  fact  ai  dieting  uiahod  from 
matters  of  opinion,  be  placed  on  record  for  tho  informa' 
Lion  of  the  publli].  It  woaM  dearly  not  be  desirable,  aa 
a  rule,  to  go  to  the  trouble  and  expense  of  making  an 
examination,  if,  after  aU  the  imU  had  been  wkm  up, 
the  applicant  might  still  tt^e  out  his  patent^  in  audi 
terma  as  to  include,  to  all  appearance,  Iha  whole  of 
the  matter  (if  any)  diacovered  by  the  examination^ 
while  leaving  the  pabHc  in  tho  aame  position  aa  if  no 
«jcami  nation  had  been  madu.  We  do  not  say  it  ia 
probable  that  patentee  would  adopt  auoh  a  course  ;  but 
there  might  be  casea  where  it  would  be  done.  Now  Mr. 
Wise's  pkn  undoubtedly  possesses  the  merit  of  securing 
on  the  fAce  of  every  specification  a  plain  statement  of 
fActfl,  and  of  facts  onlyi  a  course  whiuh  on  the  one  hand 
would  not  unduly  hamper  tho  pateiitoD,  and  on  the  other 
could  not  be  said  to  leave  the  public  in  the  dark  as  to 
the  basis  on  which  the  patent  waa  made  to  rest  The 
proposed  method  really  amounts  to  a  combination  of 
faaturee  existing  in  the  practice  of  the  present  day.  To 
flay  thftt  the  report  of  the  tixammera  ahould  not  be 
published  becauae  it  would  unduly  hamper  the  patentoe, 
IS  only  to  say  that  the  same  practice  should  apply  to  the 
report  of  the  examinera  aa  that  which  already  n0w 
applies  to  the  objections  of  the  law  offioen.  For  «i- 
ampla,  if  an  inventor  applies  for  a  paten t^  hia  proyiilonal 
spedOcation  is  submitted  to  one  of  the  law  oflicera  of  the 
Crown,  If  that  officer  rejecta  the  application,  say  on 
the  ground  that  the  invention  ia  not  a  proper  Eiubject  for 
ft  patent,  that  objection  ia  amt  to  tho  applicant  in  writing. 
The  appiicant  may  then  exphiin  hijj  views,  and  contend 
that  ho  is  never thcl€«8  entitled  to  a  patent^  and  there- 
upon, if  the  law  officer  allows  the  application  in  aplto 
even  of  grave  doubts  In  big  own  mind^  his  oUowanoe  is 
commanioated  to  tho  applicant  in  writing;  but  neither 
the  original  objectioii,  nor  the  argument  of  the  applicant, 
nor  th^  communioatioii  of  the  law  officer's  clerk  la  re- 
corded. The  patent  is  granted  for  what  it  ia  worth,  and 
ia  not  hampered  by  any  record  of  the  adverse  opinion  of 
the  law  officer.  Obviously,  if  it  were  so  hampered,  it 
would  in  a  commercial  aonse  be  practically  valueless  to 
the  patentee,  for  directly  bis  invention  wna  commercially 
introdooed,  aianming  it  ever  get  so  fur*  it  woiild  naturally 
bo  openly  infringed  to  auch  an  extent  that  he  wonld| 
imltsat  a  vftry  wealthy  man,  be  powcrleas  to  work  a^mat 
his  oppoQisnts,  On  this  point  we  agree  with  Mr,  wiae 
that  the  publication  of  the  adverse  report  of  tho  ex- 
aminers would  be  so  serious  a  drawback,  that  the  value 
of  a  patent  would  be  greatly  if  not  vi tally  iiyured,  and 
the  mode  propoaed  by  Hr.  Wiao  of  dealing  with  the 
result  of  the  examinafion  appears  to  €i9'er  a  good  ffolution 
to  the  difficnlty.  His  anggeation  that  an  acknowledg- 
ment of  the  prior  matter  found  by  the  exanuners  should 
be  inserted  in  the  specification,  is  one  whioh  ia  frequently 
adopted  at  the  preaent  time  in  coaaa  where  a  patentee  is 
deanin^  what  m  new  in  Ha  invention  when  it  cooaiata  of 
an  Lmprovomentupon  aomething  that  has  been  pteviouly 
patented.  ^ 

It  is  aatiafactory  to  find  that  thia  proposal  ia  attracting 
attention,  and  we  trust  that  &e  efforts  now  being  mad« 
may  result  in  the  efft'ctivo  advocat^y  of  a  moderate  oourso 
of  procedure  which  shall  commend  itaelf  alike  to 
iuventora  and  the  public  at  larg^ 

The  Gteneral  Summary  of  Statistics  of  Inspeotion 
for  the  ywr  endinf  August,  1874,  i-ftued  by  the  EFiucation 
Depart menl,  shows  that  out  of  12»^1G  school nifntpeotsd  only 
m  1,1  S7  sohook  was  mihtary  drill  Uught.  Ther*  appeara  |» 
bfl  fiu  corresponding  r«tum  for  Scotland. 
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TRAINING  SCHOOL  FOB  GOOK£BY. 

The  second  report  of  the  committee  was  read  at  a 
meeting  of  the  subscribers  held  Tuesday,  25th  May,  at 
8  p.m.  The  following  extracts  from  the  report  may  serre 
to  show  the  progress  of  the  school  during  the  part  year, 
and  its  progress  for  the  future. 

There  are  now  at  work  the  following  classes  :— 

(aJ)  For  learners,  who  learn  practically  cleanliness, 
whiclL  is  of  the  first  importance  in  cookery,  and  attend 
praotioil  demonstrations. 

(b,)  A  practice  kitchen,  where  students  themselves 
practice  cooking  suitable  for  funilies  which  spend  from 
twenty  to  one  hundred  shillings  weekly  in  the  purchase 
of  food  to  be  cooked. 

(tf.)  An  artisan  kitchen,  where  students  especially  in- 
tended as  teachers,  practice  cooking  for  artinn  families 
which  spend  from  seven  to  twenty  shillings  weekly  in 
tiie  purchase  of  food  to  be  cooked. 

(a,)  A  course  of  practical  teaching  for  students  who 
are  in  training  as  teachers. 

The  demonstration  class  has  been  at  work  from  the 
opening  of  the  sohooL  The  work  in  the  practice  kitchen 
began  in  November,  1874.  The  work  in  the  artisan 
kitchen  began  only  in  Februaij,  1875.  This  kitchen 
has  now  the  advantage  of  the  mstruction  of  a  French 
bourgeois  woman  oook.  Subscribers  are  invited  to 
visit  these  classes,  after  3  o'clock  every  day  in  the  week 
except  Saturdays,  and  to  taste  the  cooking. 

Becipes  of  a  minute  and  careful  character,  giving 
every  detail  of  the  process  to  be  followed,  have  been 
prepared  for  the  learners'  class  and  the  practice  kitchen. 
Others,  for  the  artisan  kitchen,  are  in  preparation. 
These  recipes  form  a  sort  of  grammar  of  the  principles 
of  cookery  taught  in  the  school,  and  secure  that  unifor- 
mity in  its  teadiing  essential  to  a  school.  Each  recipe 
is  sold  for  one  penny,  and  when  all  are  compiled,  they 
will  be  collected  into  a  volume. 

Since  the  opening  of  the  school,  766  pupils  have 
passed  through  it,  of  whom  198  have  presented  them- 
selves for  examination  and  have  obtained  learners'  cer- 
tificates. Some  few  pupils  have  taken  the  certificates 
of  the  practice  kitchen.  Three  students  have  passed 
through  the  four  courses  named  above  and  have  obtained 
full  diplomas  as  teachers.  One  is  now  engaged  at  a 
successful  sdiool  for  cookery  at  Leeds.  The  other  two 
are  employed  in  teaching  in  London.  Time  murt  elapse 
before  teachers  can  be  produced  in  sufficient  numbers  to 
effect  much  reform  in  national  cookery,  and  the  process 
of  producing  them  must  be  slow. 

The  committee  is  in  communication  with  the 
Lords  of  the  Committee  of  Ck>uncil  for  Education,  as 
well  as  with  the  School  Board  of  London.  The  Educa- 
tion Department  makes  grants  of  public  money  to 
encourage  the  teaching  of  cookery  in  elementary 
schools.  Attendance  at  cooking  lessons  is  paid  for  to 
the  extent  of  one  tenth  part  of  uie  payment  made  for 
the  whole  attendance  during  the  year,  about  6d.  each 
scholar,  and  4s.  is  paid  for  each  scholar  who,  xMssing 
the  subjects  in  the  4th  schedule,  also  passes  in  cookery 
and  clothing.  Teaching  of  cookery  is  specially  encour- 
aged in  the  training  colleges  by  the  Education  Depart- 
ment The  School  Board  of  London  is  about  to  establieli 
district  centres  where  oooker^fr  may  be  taught.  A 
begining  has  been  made  in  teaching  cookery  in  element- 
ary schools,  by  giving  a  lesson  once  a  week  to  St.  Mary's 
Sciiool,  Soho.  The  scholars  pay  3d.  each  for  the  lesson, 
and  prefer  it  to  the  holiday  on  Saturday. 

The  statement  of  accounts  presented  with  the  report 
shows  that  the  expenditure  has  been  kept  within  tiie 
receipts.  Out  of  a  total  receipt  of  £2,671,  the  students 
have  contributed  as  much  as  £1,603.  The  outlay  for 
alterations  in  the  structure,  fittings,  utenaUs,  printing, 
&c.,  has  been  unavoidably  large  in  starting  the 
school. 

^  For  the  development  of  the  school  and  the  piovi- 
iion  of  suitable  buildings,  a  much  laiger  income  will  be 


necessary.  The  committee  have  established  a  ids  thit 
every  annual  subscriber  shall  obtain  full  valne  far  ervy 
guinea  subscribed  by  nominating  stodcnts  to  beeoafl 
teaohen. 

The  committee  have  under  consideritkn  tbs  erec- 
tion of  a  suitable  building.  Witiiout  snoh  a  baking, 
the  work  of  the  school  can  never  proqwr  u  it  ongbt 
The  committee  propose  to  obtain  necessary  fmk  }ty 
donations,  and  have  it  in  contemplation  to  isne  debes- 
tures  at  5  per  cent.  Donors  will  have  also  the  ogktoC 
nominating  students  to  the  extent  of  5  per  oaoL  per 
annum  on  the  amount  of  their  donations.  I^va,  s  doaor 
of  200  guineas  to  the  building  fund,  may  noadaat 
rtudent  as  a  teacher  every  year  &  a  full  coune  of  initr»> 
tion. 


CAMBBIDGE  LEOTUBE  EXTENSION. 

The  following  is  the  report  of  the  Syndicate  appoisU 
by  Grace  of  the  Senate  to  organise  and  sapoiotai 
courses  of  lectures  and  clnssos  at  a  limited  number  i 
populous  centres  where  the  re(|uisite  funds  ihoold  \ 
guaranteed  by  the  local  authorities : — 

In  making  arrangements  for  the  oigaii]iatio&  d 
superintendence  of  lectures  and  classes  in  popvlfl 
centres,  the  Syndicate  found  it  advisable  to  confiae  nd 
lectures  and  classes  to  the  interval  between  Midkeelsi 
and  Easter  in  each  year.  This  interval  they  dxvidedii 
two  terms  of  twelve  weeks  each,  one  before  end  i 
other  after  Ohristmas.  During  the  firrt  term  of  the  7« 
1873-4  lectures  were  delivered  and  classes  heliual 
the  superintendence  of  the  Syndicate,  in  three  ooMl 
Kottingham,  Derby,  and  Leicester.  In  the  seoond  M 
of  1873-4  the  number  of  centres  was  increased  to  mi4 
In  the  firrt  term  of  1874-5,  being  the  third  term  d  i 
experiment,  the  number  of  centres  was  twelfe.  il 
during  the  present  term  lectures  and  classes  sze  be^ 
carrier  on  in  tiie  following  sixteen  centres :        ^^ 

Nottingham,  Derby,  lleioester,  Lincoln,  Ghestatii 
in  the  Midland  district;  Leeds,  Bradford,  KdghM 
HaUfax,  Sheffield,  in  the  Yorkshire  district;  StokHI 
Trent,  Hanley,  Burslem,  Newoastle-under-Lymeiini 
North  Staffordshire  district ;  Liverpool  and  fiiikeDbd 
in  the  Liverpool  district. 

The  subjects  on  which  the  lecturers  are  grring  il 
struction  during  the  present  term  are  political  eeow^ 
English  constitutional  history,  English  litoatore,  bgi 
physical  geography,  geology,  astronomy,  phyad 
optics  and  spectrum  analysis.  A  course  of  ]ectoni| 
generally  concluded  in  one  term,  though  oocasiooAUT' 
extends  over  a  longer  period.    The  term's  oooise  ccl 

E rises  the  delivery  of  twelve  weekly  lectures  SBd  ■ 
elding  of  twelve  weekly  classes.  J 

The  following  regulations  have  been  made  for  tt 
conduct  of  these  lectures  and  classes : — 

**The  teacher  to  remain  in  the  lecture-room  for  Hi 
time  after  the  conclusion  of  each  lecture  and  oM 
order  to  answer  questions,  or  solve  the  difficnitifls  ^ 
have  occuned  to  pupils,  and  to  give  advice  as  to JU 
reading  of  text-b^ks  and  other  means  of  effide» 
studying  the  subject 

*'  Each  lecture  will  be  accompanied  by  a  syllaboi  a 
tributed  to  the  pupils,  and  by  questions.  Those  ^ 
desire  to  answer  these  questions  to  do  so  in  writiof  J 
home,  and  be  at  liberty  to  submit  their  answaifl  to  4 
teacher  for  correction  and  comment 

'*The  class  in  each  subject  to  be  formed  cnlyfrs 
those  who  attend  the  lectures  in  that  subjeot»  and  1 
consirt  of  those  who  are  desirous  of  studymg  it  ■f' 
fully.  The  class,  at  the  discretion  of  the  tsaoher,  mh 
to  take  up  the  subject  of  the  lectures  or  copAte  saljce 
bearing  direcUv  thereon  and  necesnzy  for  the  becti 
elucidation  of  the  subject  of  the  lectures.  Vie  tMfifan 
in  the  class  to  be  more  coavefsational  than  that  m  v 
leotore.'' 
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itlons  have  bean  h&ld  at  the  conduuon 
I  by  eiXAminem  appointed  by  the  ^yndiciitoT 
J  pupil  tf  ho  haa  attended  the  counao  ;  and 
mr^  beea  gninted  to  the  candidaUs  who 
Hted  inffiaieut  merit  in  theee  examinations. 
IttMt  ocsi^ii  idTeisl  coiuaea  of  lecturai  and  daases 
|pi«d  on  ttmoltniiaoaily .  These  oouisea  bare  been 
mid  at  such  hoon  and  tot  such  feea  as  fthall  meet 
$mU  of  the  variouj  classes  of  society.  The  lectursa 
» mamm^  and  nftemoon  are  chiafly  attended  by 

1  tad  women  of  the  wealthier  classea.    Among 

nti  at  the   eTeniiig  lectiiref  there  are  con* 

ind  in  some    iiut&ncei  large,   numb^ro    of 

In  Nottingham  aaTCral  trades* 

L  a  goarantee  fund,  amaimtitig  to  £S0,  and 

^  rto  aell  ticket*  among  their  m^mbore,  of  whom 

[camber  attend  the    political   economy  cotiirse. 

dd  the  membtira  of  the  trader"  council  haru  b^^n 

clal  in  lecuring  a  oonudemble  portion  of  the 

«tkmdan^«    which     marks     that    town.       In 

[  diitjieta  a  €<KQiidiQnible  nnmher  of  olementajy 

lli«ic)^ra  attandthe  oooiaefl.     It  shouM  bo  men- 

llfait  the  Syndicate,  in  making  their  aixange^ 

^kii»  ecdcAVonfed  not  only  to  provide  infitmctioiit 

T  u  pOMibla,  £ar  all  olaia^  of  sot^tety,  but  alao  to 

-   I  the  plana  of  leotmres  and  claaftda  with  existing 

sttonal  e^orta. 

Jthfl  preaent  term  the  number  of  lecturera  em- 

yhif|«oii ;  the  total  numbtir  of  pupik  attend] ng 

*-   *ottt3»600  j  and  the  aura  payable  to  the 

^^  teaching,  exuminationii,  and  <^e^ti£- 

Theae    3.500   pupiijj  are   therefore 

L  thtiij  afforded  hj  the  Univeraity 

I  term  at  the  rate  of    about  nine 

i  la  to  be  obaerred  that  this  «um  doei 

»  locil  expcmes  inourfed  for  the  hire  of 

f  md  ad^ertiiijig ;  but  these  are  so  rery 

"'at  localitiea  that  [iny  gen  oral  statement 

ge  amount  would  be  altogether  mis- 

1  Syndicate  append  to  tMa  report  a  table^ 

numbers  though  only  approxim&to  are 

corr^ot^  fthowLUg  the  attendance  at   the 

m  in  the  various  centres^    It  ia  obvious 

» that  the  numbers  attending  tbe  courses 

**-»  are  very  diJlerent.     The  Syndicate, 

L  to  report  that  the  quality  of  the  work 

[iy  satisfactory  throughout ;  and  they  see 

^'^'^wirt  from  the  opinion  expressed  by  them 

to   th«    Senate    kst   Eastfir    term   on 

the  experiment  for  the  £ist  year,  that 

idon  to  ne  weU  satisfied  with  the  working 

,  and  belie  vo  that  by  meanja  of  it  accurate 

al  inrtruction  has  been  received  by  a  con- 

I  atuaber  of  peraens  who  would  not  otherwise 

I  the  opportunity  of  obtaining  such  instruction/' 

^m9m  of  a  thi>t^e  inont^'  eouiae  of  one  lecture 

I  cliiv  each  week  oonaiat  of  two  portions  (1)  the 

*Mb  to  the  Dnireraty  for  the  teaching,  aiam- 

loartlficatea,  which  has  varied  from  £45  to 

to    circumstaQC«s,  and   C2)    the    local 

1  oi  room»,  &c.    In  cases  wWro  suflxcient 

for  the  lecturer    has   not   bt*ii  prodded 

\  the  Syndicate  have  bean  able  to  supply 

at  the  rate  above  named  owing  to  the  co- 

hieh  they  have  been  able  to  attaage  between 

ibbonring  towns. 

I  the  E^yndic^te  have  required  that  a  local 

formtid,  and  a  guarantee  fund  raised  by 

» luSicient  to  meet  the  whole  expenses  of 

'^"•^mt^d  during  the  stipulated  period  over 

gomt^nta  extend.     The  local  committees 

i  rtrpr^sent  aingle  towns,  and  in  other 

»  of  towns.    In  all  cases  the  sum  payable 

i^has  been  a  fixed  sum  independent  of  the 

The  foes  paid  by  the  pupils  are 

I  eommitteesiy  and  vary  from  Is.  €d.  to 

Fcompkte  course ;  but  ia  few  cases  exceed 


lOs.  The  local  atrangementa  are  so  various  that  it  ia 
not  easy  at  present  to  state  to  what  extent  the  gaarantefl 
fund  in  each  locality  will  be  dtawn  upon ;  but  as 
nearly  as  an  e«timate  can  be  formed  the  total  amount  to 
be  received  from  foes  by  the  local  committoeB  during  the 
present  term  will  be  about  £1,400.  M  each  loc^ty, 
however',  id  rasponaiblfl  for  its  own  pecuniary  arranga- 
tnenta  only,  a  ■tatamenl  of  the  collective  result  is  of  leaa 
importance  than  a  statement  of  the  results  in  partioular 

f)l«3es.  In  some  placee  the  whole  expenses  (ineltiding 
ooal  expanses)  have  been  more  than  met  &om  fees  aloaa; 
but  in  eome  placet  the  amount  got  &om  this  source  hi* 
Mien  far  short  of  the  total  expensea.  In  such  caaas  ^bji 
deficiency  has  been  supplied  by  the  local  committse 
making  a  call  on  the  local  guarantors. 

While  it  seems  not  improbable  that  in  some  places  thd 
sdieme  will  altogether  cease,  or  be  continued  in  a  mora 
or  less  desultory  manner,  there  also  is  some  indicatioii 
that  in  certain  important  centres  it  will  assume  a  metho- 
dical, fbrm  embracing  a  regular  curnculum,  and  will 
receive  considerable  permanent  endowment  from  looal 
munificence. 

The  Syndicate  do  not  anticipate  much  dlflSoulty  in 
continuing  to  supply  a  suflident  nmnbor  yf  eompetent 
teachers. 

The  powera  of  the  Syndicate  expire  at  the  end  of  the 
ensuing  Easter  term.  As  most  of  the  arrangemenCa 
requisite  for  the  doe  working  and  development  of  tho 
system  have  to  be  made  man^  months  in  advance^  the 
Syndicate  reoommend  that  the  Senate  should  at  an  early 
date  appoint  a  itanding  Syndicate  for  the  organiaatioil 
and  superintendence  of  lectures  and  daasos  in  populotia 
places^ 


W.  IL  Batkson^ 
B*  F*  WaitTcorr* 

J,  B»  LiGUTFOOT, 

W.  M.  Cami*ion- 


HiNRY  Lathaic. 
L  ToDHrNTEn. 
John  Lamb* 
m  W.  BwJiu*. 
0-  F.  Bitowica. 
JaMW  Sr^a&T. 


FUBUC   MUSEUMS   AND   LIBEABIES  AIDED 

BY  PARUAMENTABY  VOTES. 

Number  of  visitors    for  the  month  of  April,    1ST5^ 
When  they  are  counted  by  sight  the  words  **  by  sight" 

aro  uaed,  when  by  tumalale  the  word  "  machine  *' ; — 

Vaiod  Kitaber  of  Vlaitora, 

In  Ifi^H*  ilowefiDDtMlU 

I.  Bdtiih  Hiueitm  ,.,..... ..«..£  102,443  return  refiiird. 

a.  Nitloafcl  G4llury    ,.«.      «,3<6  T4,M9  (by  sifht). 

a  Kew  GkrdenKUid  Musenus  ...      lT,Sfl2  33,049  {hj  ti^litL 

4.  Sonih  Eciulii^D  HuiBiuD..^      34,034  G3>26f  \\t^  ma^bhiiV 

fi,  Bcttnul-gT^en     ..,..,.....,..».       S.SIU  43,41S  (by  maQfiJifee)^ 
e.  Katlfioal  Portnilt  GmUery  ..^      1^148 

'■'^rS'SLf^.™'...."!!'!:!     «••»»  a.m(by™«!d..v 

3>  PnUatOffloeMoHaTn   .......       1,490  1M2<  (by  muhlDa). 

t.  EUllnli^urgh  NitionA)  QiJIery       3400  (,MT  \bf  ias«blli«)^ 

12.  Edi&bdr^li  BotxuJc  Qmideai ..       1,750 

13.  BU>yftl  Dublin  Sockty  „.-„.,-      t»s^ 
U.  Dahlin  MiiMam  of  Nainnl  1        ,  „^^ 

HUtory J       *'**-* 

I S,  G1aanov«ii  fio^nlc  Qafd  etu  T        ^tMs 

and  MiiNrum  .,..,. I       ***** 

IB,  I7itl{>i»l  Gallery  of  IralaDd.*^       2,314  U^iit 

ir.  Ge(ik«^lcal  ScKSlity,  DDtslln...         »M  .» 
Itl,  Maneum     of    Royal    Irii^  |        „jy^ 

AoaiJeiny.Diitoiln  .,»,,.».. )       **^^ 

ao^  TcviirofLuiMlou   ...,........,»      %^a/^  ^lM(lqr4|M)» 

%l,  Boynl   NiT^l   CoHeg*,  la-l  -^        t^  ^    ' 

22.    Boyal     Natal     Uunun^y  .  ,-  _      ,-^>. 

GnMaintfk ^,,._  I        -*  ^i^  ^  *i^»* 
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COEEISPOITDEEOS. 


FILTERED    THAMES    WATER,   AND    SPRING 
WATER  FEOM  CHALK  £5TIiATA. 


Sib,— At  the  diacmaeion  after  the  fmding  of   Mr* 


the  minds  of  more  than  ons  apoftker  aa  to  the  respective 
characterifltica  of  Tharaoe  water  after  being  piissed 
through  artiiiciallj  comtmctod  sand  Altera,  as  practued 
iWl  water  works,  and  thoso  of  Bpriag  water  derived  from 
uliteTrKDean  chalk  strata. 

Want  of  time  pr^vcnt^^d  my  then  beinff  able  to  Mlj 
«peak  to  these  points.  Will  yon^  Mr.  Editor,  be  good 
coongh  to  find  spnce  for  tho  following  remarks  P 

Hpnng  OT  snbteiTTinean  water  from  chalk  and  many 
4)ther  geological  atrato,  Uf  In  ita  normal  conditioii, 
^haracteriaed — 

1.  By  hairing  at  ito  aonroe  an  uniform  tempemtute 
summer  and  winter,  cqaal  to  the  average  of  the  climate 

[  <if  the  year,  which  in  this  country  differs  bnt  little,  being 
about  50°  Fahr, 

2.  By  being  clear,  trauflparent,  bright,  and  when  loen 
in  Urge  bulk^  pure  blnei,  the  nalural  colour  of  uneon- 
taminatcd  water, 

^.  By  being  well  acmted,  and  holding  in  solution 
«ight  or  more  cubic  incbea  of  gas  per  gallant  namely, 
two  or  more  inch  en  of  oxygen,  iind  aix.  of  nitrogen  ;  by 
being  pleftmnt,  reCresMng^  and  wholesomjQ  when  drunk. 

4.  By  being  fiee  from  living  organlams,  vegetable  or 
animal^  and  from  all  dead  organic  matter  in  mixture  or 
solution* 

Un  the  other  band,  ThameSf  and  moit  liver  water, 
aiior  being  paaa^  through  filters  at  waterworks,  is 
characterised. 

1,  By  having  in  tbe  beat  of  flnmmer  a  normal 
temperature  of  68**  to  72**  Fabr,,  k*.,  18**  to  20«  wanner 
than  spring  water ;  and,  in  the  c<»ld  of  winter,  a  normal 
temperatore  of  34^  to  36*  Fahr,,  Ce,t  14*  to  W^  colder 
than  spring  water. 

2»  By  being  more  Or  les«  opaque^  and  devoid  of  the 
transparency>  hrightnesa,  and  when  »een  in  large  bulk, 
4eep  blue  colour  of  spring  water. 

3.  By  bolding  in  solutitin.  more  osp<5aifl31y  in  liot 
weather  of  mmmer  and  autumn,  a^  lees  quantity  of 
oxygon  gna  than  spring  water,  and  being  less  refreshing 
land  wholesome  when  drunk, 

i.  By  holding  partly  in  suspension,  partly  in  aolution, 
«i[peciidly  after  heavy  rains  m  hot  seasons,  manure 
wmed  from  land,  the  dro|)pinga  of  animals  aud  other 
I '  imoal  and  impure  matter,  solid  and  liquid ;  by  abounding 
in  life,  vegetable  and  animal,  and  being  liabb  to  be 
inoculated  by  means  of  draina  with  the  vinia  of  epecilic 
diseases*  which  virus  often  main  tains  active  vitality «  and 
causes  ill -health  and  even  de>ath  to  thoefo  who  drink  it, 

iSpring  water,  obtained  from  cbalk  strata,  owes  its 
origin  to  the  rain  that  falls  on  the  tops  and  sides  of  chalk 
hills.  To  the  north,  west,  and  south  of  Landon,  alone » 
there  ia  an  exposed  area  of  ohalk  equal  to  from  three  to 
iomt  thousand  square  miles.  The  tops  of  th^e  hills 
vary  in  height  from  three  hundred  and  iifty  to  nme 
Imndnd  feet  above  the  surface  of  the  sea.  The  annual 
Average  depth  of  i^n  fHlling  on  these  hilLr  amountB  to 
from  twentj-^eight  to  tiiirtj  inehea.  The  chalk  of  which 
the  hills  are  composed  vanei  In  thlekneaa  from  td^  hun- 
dred  to  one  tiioasand  fbet 

Chalk  itself  ia  pervaded  in  evMy  direetion  by  nnmeroiiB 
minute  pores  of  aggregate  capacity  sufEctent  to  enable 
a  cubic  loot  of  diy  chalk  of  avenige  quality  to  absorb 
about  two  and  a  half  gallons  of  water,  iW.,  four-tentha 
of  in  bulk. 


At  deptba  varying  from  one  hundf^  to  ftve 
feet  (more  or  less)  froEi  the  BurfAoe«  tbt  naa 
(^jolk  below  is  saturated  with  water;  ti»t  li,  tbf  1 
in  the  lowermoct  ms«  are   Batiirmt«d  Wt0l 
rived  from  rain  that,  in  the  ooijrae  of  piiA  t 
slowly  percolated  down  from  tiie  lur&iM. 

The  chalk  lying  ttbovo  this  satofftted  i 
fete  aaid]  varies  fr-om  oue  hundred  to  Urn  hu 
m  thickneaa  \  m  their  mormsJi  state  the  pores  e~ 
air  and  water.      The  heaviert  THi%  tomrtif 
as  two  inches  in  depth  in  an  honn^  fkBinff 
hills,  is  at  once  absorbed  into  the  soil  ana  i 
and  crevices  of  the  chalk  at  or  near  the  Bnr&ee.'] 

Chalk  is  a  s^tified  ibrmatton  oonMstifig  ^ 
varjing  from  one  to  two  or  moro  feet  to  f 
repofling  one  upon  the  other*  having  ,tliin^ 
interstices  between  ea£h  layer,  and  beni^  *■ 
divtdod  at  places  by  perptmdicular  md  aUsili 
Tho  top  of  the  uppermost  layer  of  diilfc  k 
broken  tip,  by  the  action  of  rain  and  fbo^  iais  1 
pArativoly  small  pioeee. 

The  rain  once  abaorbed  into  theee  i 
fior  the  most  part  percolates  gradually  dorwB.  I 
muss  below,  until  it  reaches  the  lowermo«t  Lay  of  «fl 
Chalk,  owing  to  the  minuteness  of  ita  porefl^ 
capillary  atfcrrtCtiaa  wiH  retain  a  certain  amo«z 
diffused  through  it.     Beneath  the  smfjic* 
are  partly  filled  with  air,  Mid  partly  with 
however,  rain  fkUs  on  or  reaches  the  t^ 
layer  of  ohalk,  the  water,  dispJjaeing  the  nir,  < 
the  uppermost  portion  of  the  b|yer  uxd  tttos 
water  originally  contained  in  it  to  pa«  out  h 
the  top  of  the  nej±  layer* 

In  fiiis  manner  water  by  turns  cntcn  into  ( 
passes  out  of  the  bottom  of  each  snocsMW 
thus^  in  process  of  time,  rain  at  the         " 
descends  into  the  lowermost  layer  or  i 
%*6ry  gradual  percolation  and  passing  dorvn  ofl 
through  the  mass  of  the  porous  and  tiemr* 
greatly  agisted  by  the  varying  preamire  of 
sphere. 

When  the  borometi^  falls,  somi?  air 
out  of  the  poret  and  the  intentioes  between  1 
and  lines  of  beddtng.     When  the  bmromiK«r  I 
air  makes  its  way  into  the  pons  and  int«riU 

ForoDfl  bodies,  such  ai  dialk  and  ehsAisc 
remarkable  property  of  condensing  uxy^mi 
pores ;  the  oxy pn  in  this  state  is  edowh  te 
combination  with  other  bodies  with  greart  '^-" 
force ;   owing  to  this  property,  aided  bi 
gaies  to  diffuse,  and  th&  variation  of  the  1 
water,  while  sinking  through  atiliteiTi- 
effectnolly  freed  from  organic  mattar,  i 
takes  into  solution  eight  or  nine  ooible  i 
spheric  air  per  gallon,  absorbing,  hewevo:,  m  1 
portion  of  oscygen  than  nitrogai,  as  ti  f*— -  - 
ftllpure  water. 

This  breathing  of  the  hilK  to  to  spcale,  v, 
r^lmnge  of  the  barometer^  takes  place  iti  sR  i 
spring,  auBtmor,  antnnm,  and  winter.     Oir"^ 
the  aubtonanGan  water  attains  the  mean  1 
the  atmosphere  at  its  sonrc^  and,  ai  tMftiw* 
becomes  effectually  purified  from  aCt  of^siile  i 
tion ;    in  consequence,  it  ia  deur, 
well  aerated  and  oxyg^nated^  pleassnt,  i 
wholesome  as  a  beverage* 

The  proportion  of  rain-Mf  that 
average  of  years  into  the  Tntcrior  of  <Aitik  I 
amounts  to  from  H  to  li  inehoi  tn  deflb  i 
faces.     As  the  average  thickm^i  of  Ifcn 
hondred  feet,  of  which  more  thaft  tmo^^tt^^f 
pores,   it  follows  that  tt  would  talri^  m 
hundred  and  sixty  feat  of  rain»  or  the 
centuries,  to  saturate  the  poreA,  and  thai  * 
three  and  a-half  feet  of  duik  would  aheorb  tho  ] 
tion  of  rain^fall  pereelating  through  Ch»  i 
one  jmff*    It  thus  lippaan  eerbtm  lliat  | 
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m  »—-  hm&  paaaed  away  amc6  flia  wmtar  norw 
^fum  the  lowor  strata  fell  at  tho  aurfjice. 

nth  13  alow  ajid  delicate  prouees  of  nattuQ 
d  ooRTBo  pTO<»n  of  artiflciftll]^  filtemig 
{ And  note  how  difffeffmit  the  opejfation--^ow 
-  ^-mtd%*    River  water  in  tb«  hot  weatbei*  of 
I  to  &  tampeTiitiiro  of  from  sixty -eight  to 
;d9t«ei^    Al  this  temparfttur©  it  is  conveyed 
wttmc  hedi^  mostly  compoded  of  layerrs  of  coarse 

u    The  Kyw  of  coarae  Band  varioa  from  thnje  to 

I  in  thkknna,  and  ii  the  agent  relied  apon  for 

the  witcr.      The  whole  of  the  interaticet 

«  giivel  and  the  saod  is  ftiUy  fiBed  with  watBr. 

r«l«ilir«  iTmiyin^  from  throe  to  four  feet  in 

■I  kvpt  over  the  surface  of  the  sand  daring  the 

tcf  fiUratkia;  the  water  p»ii«a  through  the  sand 

e  of  about  4K  pcalloziB  per  superfidel  foot  in 

■X  honn,  equal  to  two  gaUaos,  or  four  iuthi^B 

jkfit  hour.     The  <?onr8er  aolid  matters  ht^ld  in 

I  m  luis^d  with  the  watef  U*  In?  tiitered  ate 

;  ^  Burfftoe  of  the  sand  whil^  the  water  is 

jch  tho  filter^  but  nrin*3    smd  other  foul 

— t  ■  » *^dl?  pnfia  with  the  water.    The 

if"  with  their  ova*  *lso  readily 

.JnUi'  ^  between  th«  partidea  of  sandt 

tm^h  too  liag&  to  arrest  iti^  minute  tnatiters. 

9  of  the  filter^  as  the  wmter  paasea  through^ 

rfered  with  lea  vbIt  hlo>ssoin8  of  trees,  decaying 

t  Yf'getiiblo  matter,  manure,  and  other  things, 

to  the  season,  wash^  from  the  Und  by  raius 

L  ft^guthui    with  IlTing  auimaoiUei^   mt,  and 

H^  mrtiolee  of  undigeitad  food-matters,  dis- 

P  the  rfver  by  means  of  ditchea,  dnuns,  or 

„«.»^  when  the  river  water  is  at  a  normal 
vn^OS^  to  7 ->^H,  the  partially  decomposed  organic 
^  STTWated  at  the  surface  of  the  iilter^  shortly 
J  farther  {tooom posed  ;  animakulea  finding  here 
[(ftbcikm,  or  nourkhment,  freely  incrciiae  and 
^.  Water  takes  mox«  or  less  deeemposing 
pmtAiMir  into  Bolntioo,  aoeoirding  as  it  is  com- 
^^"wmm  or  col4»  Water  at  70''  takes  more  do- 
j.Qrgmio  ntatlor  into  solution  than  water  at 
Ii  ift  bet  periods  of  antnmcfr  and  autnmn  the 
lluiMily  paeeing  through  the  layer  of  de- 
liter  on  the  snr£ace  of  the  filter,  freely 
1  of  tho  noxious  matter  in  solution*  ITi  us 
L'pt  impregnafeed  with  organic  matter  that 
.  for  tho  anlmftloiile,  so  fully  and  so  ably 
f  r.  Hojgg, 

IS  bfift««sn  the  gravel  and  the  sand,  of 

n  is  oonpoisdf  tmnf^  fully  Ghsrged  with 

^  tftiri  AXoliiAian   of  all   air»  the  only  oxygm 

llD09ddia«  any  of  the  dead  organic  matter  in 

^  b  thttt  diaiolvBd  in  the  water  itself,  so  that 

' — '  of  the  dead  organic  matter  while  passtng 

pr*-s  filler  tieoome  oxidised^  this  u  done  by  the 

p  fyt  dimiaiiSihlDg'  the  oxygen  gaa  iii  solution  in 

^^>r.    A^da,  it  has  been  concluaively  proved  that 

iaue:£i««,  iku^  OS  cholaca  and  typhoid  IbvoTi  have 

"'  itomUily  propagated  in  summer  and  autumn, 

r  wnttj  m  warm,  after  being  psased  through 

H^A  pru^doeifily  to  being  drunk. 

^  d  n  rimf^roiia  aninuilealea,  and  aoedi  of  numeTous 

'~       «M  with  water  through  «>cmuw  sand  filters, 

I  g^rntinate,  grow,  multiply,  diOf  and  be- 

.^-^     Thon^h  hy  filtration  groaaer  matters 

J  out  of  waier,  yet  the  filtered  w&t&i  still  re- 

r  of  the  worrt  impurities  of  the  orii^inal  water* 

*if  river  water  artifidaUy  Mtered,  fit  to  bo 

-^**-   spniig  water,  it  would  be  necessary 


3,  It  contoia  in  sohition  eight  cubic  inches  of  gms,  i-*.* 
two  of  oxygen,  six  of  nitrogen  per  gallon^  and  be  pleawntp 
refreshing,  and  wholesome.  *     ,   * 

4,  It  be  fe«8  from  organic  matters,  living  or  dead,  in 
suspension  or  solution. 

I  respectfully  submit,  Mr,  Editor,  that  no  filfcersd 
river  water  now,  or  ever  suppliad  to  the  metropolis  pos- 
sesses, or  has  possessed^  any  one,  much  leaa  ovory  one, 
of  theso— the  four  qualities  that  so  essontiaUy  aharao- 
teriae  uncontaminatod  spring  water*— I  am,  &0-, 

SaMUXE.  GouatlP  HOMXBSHAM* 
M»y  M»  18?&* 


♦     — 

M  A,  0.  Findlay.— Mr*  A.  &,  Findlay  died  on  tho 
3cd  tnst,,  at  Dover,  in  the  64th  year  of  his  a^*  Though 
he  wiU  be  remembenid  ae  the  author  of  several  atlaae* 
and  other  geographical  works,  including  his  '*  Athwet  of 
Ancient  and  Comparative  iTeography*'  (ptibhshed  la 
1834),  it  was  as  a  hydrographcr  that  hie  natae  was  best 
known.  Hie  principal  works  in  this  direction  were  hiA 
nautical  directories  and  charts,  thG  former  alone 
[ttccording  to  a  statement  in  the  Afftenrntm)  amounting 
to  ti.OOO  pages,  while  tho  whole  of  hia  works  reaoh  a 
total  of  lQ,l>att  pagutf.  His  connection  with  tbo  Eoyal 
Goographical  Society  was  long  and  intimate,  and,  ha4 
he  lived  for  another  year,  would  probably  have  beeii 
consummated  by  the  award  of  the  annua  i^old  ModaL 
He  was  never  a  member  of  this  society,  hut  on  several 
occaaioiis  he  contributed  to  its  prooeedings.  The  pitn- 
cipal  papers  read  bv  him  were,  one  on  *"  The  various 
dascriptions  of  Lighthouses  and  BsMOns,"  read  Decom- 
ber,  1847,  andacoutinnation  of  the  same  subject,  road 
March  5,  18-^8,  on  "  Tho  progress  of  the  English  Light- 
house System/  * 

GKNBEAL    MOTES. 


— , ff«  bt  lowand  20**  ot  so  In  summer, 

JlUi^  or  io  in  winter. 

iumdived  at  all  timet  tfttnepftrent  and  bright, 

ttMn  m  krge  bulk^  true  bine  m  colour. 


Indnstrial  IxMbltion  at  MaBOhester.— The  se«oo# 

of  a  ^Tim  of  iudmtrial  «iLhibifi^S|  I^^-ra^'d  by  the  Ma^ 

rh«Ht«r   SiKiietv  for  the  Ptomotion  of  Saeutifl^J  Industry^ 

^::^iJTXli^^^  Hill,  Mau^hester^a  tb^  I4tb   m*t 

™hrS^ee  of  Lord  Derby,  Mr  Hugh  Mason  presided  at 

be  c^ttg  m.?eting*      After  a  few  W^^^^^^T  J^^ 

he  taSoduLd  Dr.   Anderson,  kte  sumna^udeat  r.f  m*j 

.bin?.?  to^Wsr  Department,  ^^^^^^  ''^'m^Z^^ 

ftnTddress  upeti  '^  T^l*;*  after  which  Mr.  Hugh  Mason  de- 

I  clar^^p  meeting  open*       The  cjihibititm  contains  1,200 

i  .L^.^'nTiUT30ye^hibitoii..  ^'^^  ^'^^J^'^'^'l^^f^ 

of  the  Exhibition  ioclDda  eugineera^  and  mecbauie^  tools  «ad 

appliances  in  the  working  of  ^^^^  t^^^^^a^^ 

domestic  appliances   for  iMsening    labomr  m    the  house- 

hold,  &o.  ,  .- 

Ab  EaameUed  Ceiling. -Among  the  decorative 
works  in  inajolioH  mosaic*,  ^yniF^.  «tained  glass,  ^;i  ^^ 
^TroriKiDited  in  the  South  Keii«mgt.in  Muacnm  ^Bfls 
Tears  ^nwb^^e  ^^*^  ^1*"1«^*  af  S^iUsbury  «nd  L^ 
^iS^YiX  wire  Lord.  Fresidenl,  but  which  htive  Utdy  bsen  ^ 
go^  on  Xwly  or  been  aelually  B^eud.d,  ^ -f|^l»^^^««l^^ 
!f  tbinpUt^sJf  irenandouamelU*  Tb^  ^Jj^J^'^Wi 
Ln  ottt  in  its  place  in  the  antral  refroiibmenuf^ra,  andjA 
p^UTy  ^e  fi?«t  siperinient  of  the  kind  which  b.*  h^ 
^Semp  €d      The  decoVsHons  of  this  room  wors  di'SignM  to 

^i."lll  dirt  ^d  impuriti..  ^^f.^f  ^/^J^^  a  Z?     ThS 
fund  iH  eat^n  bv  en  average  of  10,000  periuns  a  wesK-     i  ne 
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of  lb*  ceiling-  wu  dooe  At  the  South  Keosiugton  Muicumj 
nulil  the  aclioa  of  the  d^Joratire  atcidio  wmn  rtrtually  ina- 
petidoa.  The  Ui*iiiifiicmrtii|r  part  of  the  oeiJing  wa*  done  at 
BtrmiDgbAtn  bj  the  Enamelle<i  Iroa  CompnoT,  the  whit© 
enftttifllled  pl*t#»  beinif  mui  frora  Bitmingbani/ntid  |iAiQt«d 
vith  arabeACjut^Ei  by  the  ariiiL 

Britiflh  Academy  of  Arti  at  Rome,— Mr,  William 
Afrnew,  of  Manehnsrer^  has  appenjed  for  donation*  and  sub- 
^criptioufl  fcsr  the  Bnti^h  Academy  ol  Arts  at  Rome,  which, 
l*JIIn.*^  °"^  be  gentrallj  koowu,  han  beeu  in  extstenoo  Ftticoi 
1823,  Mr  Hamilton,  tbea  tbo  En^li«h  Anibii«iiidor  at 
Naples,  the  Dake  of  DoTonibiro,  Sir  Thomas  Lawrence,  Sir 
W*tkiu  ^yiBu,  the  Uuke  of  Bedford,  and  othets  noted  for 
their  idtelUg^nt  appreciation  of  the  daime  of  art  were  among 
the  earlieBt  nupporrtre  of  the  Academy.  Ita  main  object  at 
thAt  time  wai,  nsd  indeed  in,  tho  mamtenance  of  a  free  atid 
panumn'ut  achool  foj*  the  benefit  of  all  Britiah  artiet<i  etudy- 
ing  in  llomu.  For  nearly  2t)  yeara  before  hia  death  the 
diropiion  of  the  Academy  was  entirely  in  the  handa  of  John 
<jiba<Mj,  the  nculpiarf  azul  Mr.  Agnew  aara  tbatj  without  any 
di^iresppct  to  the  memory  of  this  diatingufsh^  man^  it  may 
with  certainty  bo  averred  that  la  this  fact  lay  a  miafortune, 
KBd  that  tbe  up^^fnlneae  of  the  Aeaderoy  and  indwd  lU 
future  were  prej  udi  ced  thereby.  At  the  commenoen  lent  of  the 
Me  year  a  ooromittee  waa  appointed  to  inciuiro  iato  the  cauao 
of  Uw  decadence  af  the  Aeadomy,  These  were  not  far  to 
Boeh,  rnaamuch  sb  the  hooka  proved  that  there  had  been  no 
committee  for  20  yeara— that*  in  fact,  the  GoTemmant  of 
the  inetitution  hud  bt'en  an  afe«oluto  onSj  and  not  an  eleoUTO 
«iii  It  ba«<  been  darermlned  to  recogniafl  the  Academy  upon 
m  broad,  efllotent,  rppreaentaiive  bjiaiit,  and  the  property  to 
™  veaM  in  the  fjlowlng  trustees  i-Mesera,  J.  SeTern, 
Penry  WillJamB, Lnurenco  MaodoQ*Id,  and  Holme  Cardwell, 
Money,  however,  ia  wanting. 

Patonti  for  Iii\rontioiii  BilL^Tho  foilowing  pelittoai 
referrinif  to  I  hi  a  Bill  had  been  presented  to  the  Hnuae  of 
Coinnif>'nii  by  The  1 7th  Inst.  Apainwt  pmpoaed  Bill-  — 
April  n,  Sheffip-lJ  Aaaocisted  En^nneera ;  S^muf*!  pAf^6L 
preaiden  i ;  and  another  (by  M  r.  M  tindell  a) .  A  pril  1 6  Mem  ben 
of  tba  Sheffield  Trade*'  Council ;  Thomaa  Holly,  pnwident  ■ 
M,  Prior,  aeoretanr.  April  IB,  Uoited  Shipping  Tradea' 
Council  of  LfTerpooI;  Cname  ill i^^^lble),  chairman  (hyViaoount 
Sandon).  April  20,  Mem  here  of  the  Bury  Trtides'  Council 
(by  M  f .  P  hi  I  i  i  pn) .  Apri  I  2  :^,  Blem  UrmA  \he  Phi  loaophical 
Sooiety  of  GIa*|!jow ;  William  Thompj^oDi  president  *  and 
another  (by  Mr.  Anderwjn).  April  20.  MttmberB  of  tho  Wal- 
eall  and  Diatrict  Tradea'  Council ;  S,  Welah,  preaident  ; 
Charlea  Heap,  aecremry  (by  Sir  Charlea  FoTster) .  April  2g' 
Oldham  Amafitamated  Tradea'  Council ;  C.^V.  Needham 
preaident ;  John  Smith  aw^rttwy  (by  Mr.  Serjeant  Splnka). 
Aptil  20,  Dundee  United  TradiA'  Council ;  B.  C.  Cathro, 
preaidttjt;  J,  Crockett, aocTBtary  (bf  Mr.  Yearn aa).  April  27, 
Jamoe  Napier,  and  other  iuwntora  (by  Mr,  Anderaon). 
ApnJ  2^,  Membera  of  the  Glaa^ow  United  Trades'  Council ; 
John  Lrichton,  prosidpnt  ;  and  another  (by  Mr.  Cameron)* 
May  4 ,  In  ven  b  th  i  tj  B  undee  (by  M  r .  Aodoraon) .  For  a]  tora- 
tioa :— April  26,  Mcmberfl  of  tho  Birmio(rbam  Chamber  of 
Commerce;  lUlph  Kenton,  chairman  (by  Mr.  Diion).  April 
JO,  Mombera  of  tbe  Lceda  Chamber  of  Com  more*;  John 
Saaan,  pra^idpnt  (by  Mr.  Wheelboumj),  No  pedtiona  had 
been  received  in  favour  of  the  Bill* 
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THE  II^EABT, 


The  following  works  have  be^n  presented  to  the 
library ; — 

Tijdachrift  uitgegeTan  door  ds  Nederlandache  Matt- 
Bohappij  ter  bevordoriiig  ¥an  Nil  verb  ejd  for  1674. 

An  AddnBM  upon  the  Thermfll  Paths  to  the  Pol^.  By 
mim  Bmt     Pre«^nted  by  Matthew  fi.  Fife. 

^^naactiouB  of  the  NationsU  Asaociation  for  th©  Pm- 


™jji(»^  of  Social    Science   (Glasgow    meeting),    1874 
"  -n— 11-       ^^  *™       Preeent^  by 


tho 


lEdited  hy  a   W.   EyaHs,  Y.L^ 
Aftaoei&tioiit 
Cfttabgn*  8d4  fiirt  Annud  Beport  of  the  Fublio 


Wmd. 


Libntry  of  Indiauapplii,     Pretenled  by  th« 
Gommittee.  ^ 

Memoirs  of  tho  Goologicil  Sarroy  of  India,  Yd! 
pftrt  2,  and  VoL  U,  y»it  1,  Pakfontologia  bfi 
Part  1,  flmi€a  10.  Eeeordt.  Vol.  7,  puta  M.  iy 
sented  hy  his  Exoelleucy  tlio  GoTamor-Gtaenioflfli 
m  Council. 

Not^a  on  Building  Conjtrtiotkni.  Part  1,  Pirtt8i| 
or  Elementary  Course.  Pt^enled  hy  the  Fu%U 
Meaara.  Rirfngtons.  'I 

London  lotemational  Exhibitions  of  lS*3i!tl|B 
Printed  Docamcnts  and  Forma,  and  the  Key.  ?mm 
by  her  Majesty's  Conuniairionors.  '        ^J 

In  tbe  Beginnio^.  E«marks  on  certain  mod£E9  m 
of  tho  Creation.  By  E,  H.  Sandyft,  M.A.  PcfSMntifl 
the  Author-  I 

FEOClSBIHeS  OF  TH£  BOCISTT. 

ObPINABY  M^KTDfOa. 

Wednesday  Evenings,  at  S  o'clock-    Tbe 
ing  is  the  last  meeting  of  the  Sessian  :-» 

June  2.—"  Toughened  Glass." '  Br  Peut  F, 
Esq,,  CM. 


Mi£TiN@a  FOE  TH£    SHsirnro 

Moit.  ...Aaiatic,  S3,  AIbemar]eH«tfi?«t,  W.,  B  p,m. 

Ttncs,  .^.Gymmrodorlon  Society  Ut  the  Houti  or 

or  AftraK  7|  p.m. 
Boyal  Inititetloo,  Alb^murl^-^trwt,  W„  I 

OtadftUme^  *'  Chemical  Force." 
Biblical  Arfih^pology,  9,  Condiiit-»^B*i,  W,,  fl| 
Zoaloffjcal,  M,  HiuiiOTe-T^^qwre,  W.,  94  pjB, 
Sculptora  of  Bngland,  7,  Gowtf-aliwt,  W* 

AnAnal  Meeting. 

SQCIETT  OF  ABTS-  John-^tnwt,  A^dphi, 

Blr.  P.  F.  Nuwey,  *"Toa«betiei3  Glua*." 
Obstetrical.  fiS.  Benier^^ttvet,  Oxf<7rd*ftn«l 
Royal  H£>rti cultural,  gonth  Kenaington,  6.W. 
TDoaa...Ea;y^  Buriingtoo  Houhv  W.,  Bln.tii^ 

Anta^uaries,  Borlington  Umam^W^.^  $|  p.n, 
Uaiifflm,  Butlm^tim  Henaa,  W.,  A  tiji.  L 
Mien, "  The  BarriagtoniueR-/*    t,        '*"* 

Ch^tmicAl.  Bortiogton  HonaeL  "W.,  S  p.in.     t 
Oul«man,   '*  The  £ff mt «  of  C^d  and  fk 
Gaaeotta  Pmditcta  of  the  DifltdUtion  of 
fihiOww"    3.  Dr.  CampbeU  Brown.  "  The 
CbenilBtrT  of  the  T^  FLantatuma  of  lojla.' 

A.  FMIlipe.     "The  S^ntsfeiiiit  and   €sm^ 
PHudiamdrphic  Cryvfeala,  hK^Sg  the  ten 
elaaa."     4.  Mr.  PntxisMm  Midr^  ""'^ — ' 
*a)d    Sulphtxr  Bromide.*^      A,  Pt. 
Orovw,  •'  The  Action  of  Chloiine  on 
Mr.   W.   H,    Purldna.    '' fifume  New 
Ahxarine^'    7.  Mr.  &.  W,  WJUiuDii,  **B 
DerivatiTai  of  Carmiarine/^     ft.  Dr   E. 
*'  Note  tm  the  Actioa  of  ChloriiOe  on 
1^*  Ferdinand  Kopfer,  ^^The  Aclloa  «f 
Adda  osi  Bkachi  of  Pa  wd  er.**    10.  JH,  1 
Beckett,  **Nole  on  Sotphate  of 
Martseine  X>eiiTBtiTea.^' 

Boyd  rnstitntton,  Albemarie-itmt,  W.,  ft  , 

Dewar^  "Tho  Pnjgraaa  of  FhyvioQ-t^jeBikal 

Boj^  Society  dub,  WiBla'a  Booma,  S(.  Jai 

Invi^tcim'  fnatitate,  4, 8t  Maitiii*«-titaee^  W.C> 
Tk Royal  United  Berdoe  Inatitatton,  Wh; 

"  E^perimenta  at  Eaathotmie'.'^' 
Bfiyal  Instltiitdoa,  Albemarle^ittnet.  W,,ipJ&, 

Meeting.    9p.m     Prof  TrndiU,  "  Whiti 

Standard  Mf^uuroi,  vi&  Oviom*''* 
Koyal  Botanic,  lunar  Circle,  Bc^«uf»^ft»If'1 

pRii«eaarB«B:aey,  *«  diiaiifiGa^  of  naaA.** 
Oecklwiata'AjivdiyioiL,  tTbifent^Obliega,  W/" 
Fb£Ititoii«a],  Unirenitty  Onllej^e^  w.C, $pM^ 

WHm^  "  Aodmt  Gtv^k  PrmitincaatiOiB.*^ 
ArtliAok^cal   lostitiTtion,   IS,  New 

W.,4p^. 
QviJ  and  Mediaiileal  Bngm*eCT.T,  W«_  _ 

B.  W.    Mr.  C.  I>nka,  '*  Oonenia  Snidtor 
BAT..„..JSoyal  Inatitutbn,  AlbecQsrte^8tr»l.  ^>t  *  ^-^ 

ftaoor  E.  K.  Dongtaa,  '^Tlie  Cbiaflit  UnipKr 
litoalme."  ■•■*»*. 

Afitiurtea,  aaadraufle,  Eiag^  CoQi«*h  w.Ci  •  f^ 
Annual  Mettifig^ 
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PROCEEDINGS    OF    THE    SOCIETY. 


coTTCipondenoet  all  cm  tbe  mibject  of  the  cqlonlsa- 
Uon  of  the  hill  districts  of  India,  had  been  forwarded 
by  Dr.  Archibald  Graham,  Pwaident  of  the  Edm- 
burgb  Society  above  mentioned.     After  discussioR 
and  deliberation,  the  Committee  passed  the  foUo«r- 
ing  r^floltttion,  which  the  Secretary  wm  requested 
to  coinmunieate  to  Br,  Graham.     Eesolution:— 
**The  India  Ck)mmittee  of  the  Hociety  of  Arts, 
Mannfacturefl,  and  Commeroet  while  fully  fymp*i^ 
thising  with  th©  general  obiecta  of  the  Edinbtirgh 
East  Indian  Colonisation  Society t  are  not  prepared 
to  advise  the  Council  of  the  Soeiety  to  iupport  tho 
special  propoftoia  embodied  in  the  meiaorials  about 
to  be  presented  to  Parliament  by  the  Society  abov* 
named/*  


COHTSBiAZIOVE 

J  Sodetjr'a  Converaaxione  will  be  held  on 
jf,  Jane  25th,  at  South  Kensington  Museum, 
non  of  the  Lords  of  the  Council  on 
atiou*    Cards  wiH  be  iisued  in  due  course. 


C097EESKCE    OF    mSTITUflONS. 

|Tw«nty-«eoond  Annual  Conference  between 

_  JbwKsil  of  tbe  Society  and  the  representativefl 

t  hatitutionfl  in  Union  will  take  place  at  the 

■ly'i  Houae,    on    Friday,    June  2oth.      The 

rinll  be  takeD  at  12  o'clock,  by  Major-General 

EEmdlet-Wii*MOT,  E.A.,  F.K.S.,  Chairman  of 

___  (  of  Inntitutiona  and  Local  Boarda  are 

to  send,  tmrncdrntelt/t  the  namei  of  the 

ntativea    appointed   to    attend    the  Con- 

& ;  and  early  notice  sheuld  be  given  of  any 

li  which  InstitntionB  or  Local  Boards  may 

their  t«pfe9«aitative8  to  introduce  to  the 

$  of  the  Conference. 


FOOD  ^COMMITTEE. 

leting    of    thie   Committee   was   held  on 

Jay,  May  27th,      Present,  Benjamin  Shaw 

» chair).  Sir  Antonio  Brady,  Major-General 

ley-Wilmot,    R.A.,    F.R.S.,     C.    Wren 

11,  and  James  A*  Youl. 


lOlA    COMMITTKE. 

of  the  Cooimittee   was  held  May 

K    present — Br*     Boycott  (in    the     chair), 

fcM  Briggii,  A*  Caaaela,  F.  Shaw,  W.  Maitland, 

kCoL  Hardy,  Secretary  for  the  Indian  Section, 

F*  Le    Neve     Foster,     Secretary     of    the 

The  Eer*  James  Long  also  attended, 

jwtf-^ft  had  under  consideration  a  memorial 

t  lo  be  presoited  to  both  Houses  of  Parlia- 

I  fitmi  the  Edanbnrgh  Eaat  Indian  Coloniaatlon 

'l^,  a  copy  of  which,  and  the  Duke  of  Argyll's 

^iihereto,  and  a  number  of  other  papers  and 


TWEHTT-TKIHD  OHDISABT  MKETIKO. 

Wednesday;  June  2nd,  1873;  Lieut,-Cot  A. 
SxiLiJfGE,  F.H.S.,  Member  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  aa  members  of  the  Society ; — 

Adams,  Eead,  St.  Iveft,  HuuU. 
Calver,  George,  20,  Tufnell- park -road,  Holloway^. 
aemenne,  Samuel  Quit^k,  Villieis-stre^^t,  Strand,  W.C, 
Cetib,  F.  Stewart,  the  General  Poat-offiee,  KC, 
Onniaton,  Frt?derick  AldriJge,  3,  Clifton- villM,  Gipay- 

roaol,  Lower  Norwood.  ShE, 
Park,  John  Carter,  Blenheim- houae,  Bow  road,  E, 
Seward,  Thomas,  FetwoHh.  ... 

Thomas,  WUHam  Henry,  C.E,,  15,  Farbament-atreet, 

S  W 
Thompion,  Alfred  Bojle,  M.D-,  18,  SeijeanVa-ian,  E.C. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society :— 
Blind,  John,  40,  Bedfbrd-place,  IluiaeU-equare,  W.C< 
Deal.  George,  13,  Carlyle-squar*?,  Chela^,  ^"^W 
Joseph,  Samuel  A,,  44,  Qnet«nftborough-terra<^  W. 
Mrirkham,  Bum  Stonton,  F.R.LB.A.,  32,  Kmg  Wilkam- 

street.  E»0>  , ,      *  j    t* 

MicheU,  Rohert,  F.KG.S.,  103,  Abmgdon-road,  Ken- 

Eo^ra^J*  B&utiDg,  Bobertabridge,  Sofiaex,  and  4,  Thre^ 
CHt-atreet,  Limehouse,  E,  ,  »        w  w 

Schmibs,  Ur.  Leonhard,  2%  Beliiae-park-gard«)B,  N.A^  . 

Scott,  John  Charkfl  Addyes,  J.P.,  3»  Ormonde- tertacflp 
Rflgent'B'park,  N.W. 

Semple,  Ale^tander,  10,  Maida-TflJe,  W.  ,    „  w 

Taylen  George,  5,  Stanley- gardeni,  Bekise-park,  ,^*w. 

Tliyi.ue.  Jdlm  Charles,  Little  CloisterB,  Weatmmster. 

WanklVn,  Frefeaaor  James  Alfred,  117,  Charlotte^atrcet. 

Whbtou^WilHam,  Chapel  Chorlton,  NewcwHo,  Stafford- 
shire, 


W^wlhouse,  Henry  John  Cam  Frederic,  14,  Warwick^ 

coQrt,  Holborn,  E-C* 

The  paper  read  was :— 

TOUGHENED  GLASS. 
By  P>rry  F,   Hmney,  C.% 

If  there  Ib  one  substance  which,  more  than  any 
other,  may  be  considered  aa  having  promote<l  in  a 
pre-eminent  degree  the  advancement  of  civilisation, 
the  development  of  science,  and  the  matenul  pro- 
gress of  natioatt  that  iubstamce  unquestionably  is 


glass*      If  there   be  one  nifLuufa^ture  more  than 
another,  the  origiu  which  tui^f  be  snid  to  stTet^h 

l«wmy  Mi  far  into  the  past  at  to  b@  not  merely 
coeval  withf  but  antecedent  to,  the  ejdstence  of 
scienoe,  it  is  certainly  the  iua»ufa€tiire  of  'glajw. 
In  support  of  the  first  position,  it  is  onlj  necessary 
to  inetanoo  the  important  part  glass  has  ever 
played^  Atn\  still  continuea  to  play,  in  experiment 
and  reflearch  throughout  the  whole  range  of 
Cibeniistr}%  and  in  j>raeticiJ  throughout  the  whole 
circle  of  the  applied  sciences.  Consider  but  for  a 
moment  what  it  hajj  done  for  o^tronomy,  what, 
too,  it  has  effected  for  natural  philosophy  and  in 
the  domain  of  physica,  Eeflection  proiupte  the 
inquiry,  where  would  have  been  the  revealed 
marvels   of    earthy   water,   and    air,   but  for    its 

I  aaaistance?  And  universal  experience  bears  wit* 
3fls  to  the  extent  to  whicb  wo  are  indebted  to 
glass  for  our  health,  oiir  persoiial  comforts,  and 
our  lu]£urics. 

The  second  poattioti  u  ae  self-evident  as  the  first, 
and  is  supported  by  written  and  |]f raven  history. 
The  cliildi'en  of  Israel,  in  their  bondage,  were 
probably  as  famUiar  with  the  producUon  of  glass 
as  they  were  mth  the  manufacture  of  bricks,  inas- 
much as  research  has  revealed  the  fact  that  the 
art  of  glass- working  was  practised  in  Egypt  3»di]0 
years  rtinc<*,  before  the  exoduB  of  the  Israel ites 
from  that  land,  Hepresentations  of  glas£-blowera 
following  their  avocations  have  been  found  sculp- 
tured on  some  of  the  monuments,  the  hieroglyphics 
upon  which  prove  those  monumeiits  to  be  bs 
ancient  as  that  event,  and  glaas  ornajnents  have, 
been  discovered  in  tombs  aa  old  aa  the  days  of 
Mo«e$.  At  Thebes  was  found  a  bead  of  glass  }  in. 
m  diameter,  and  of  the  same  specific  gravity  as 
otu*  crown  glafls»  upon  which  was  ijiscrihed  the 
name  of  a  monarch  who  lived  l,5fK)  years  B*c. 
The  Jews  would  ee^m  to  bavo  carried  away  with 
them  from  £gypt  a  knowledge  of  the  art,  wliich 
was  also  acquired  by  the  Greeks^  and  afterwards 
hy  the  Bomajis,  who  were  succf*esively  the  eon- 
.qnerort  of  that  land.  The  British  Museum  con- 
tains examples  of  cineritry  vases  fovmd  in  Komati 
barrowSt  and  which  are  supposed  to  be  of  Egyp- 
tian or  Bonian  maiiufacturt?.  The  ruins  of  Hercxi* 
laneuni  enclosc^d  a  number  of  glass  vessels ^  and  we 
have  evidence  that  some  at  least  of  the  inhabitants 
of  that  city  and  of  Pompeii  had  glass  window's  to 
their  dwellings. 

Of  the  origin  of  this  ancient  mannlacture  we 
have  but  scant  and  questionable  record ;  its  anti- 
quity toay  he  such  that  tradition  even  bai  faUed 
it  I  Tlie  discovery  is  stated  to  have  been  made 
by  the  Phcenicians,  a  party  of  whom,  ao* 
cording  to  Pliny,  landed  from  a  ship  on  the 
banks  of  the  river  Bplust  which  flows  past'  the 
base  of  Mount  Carmel,  in  Palestine*  Their  cargo 
consisted  of  natron,  and  finding  no  stoneii  on 
which  to  rest  their  cooking  pots,  they  took  some 
lumps  of  natron,  and  made  a  hearth.  The  beat  of 
the  fire  fusing  the  soda  and  the  sand  of  the  river, 
glass  was  promiced*  The  Sidonians  of  the  neigh- 
bourhood tire  said  to  have  wrought  the  disuo^'ery 
into  a  practical  shape,  and  to  have  practised  the 
art   of   glass-making  with    considerable   success. 

»^e  former  part  of  thia   statement,  however,  is 

^Op«Q  to  question «  as  it  is  doubtful  whether  a  fire 
in  the  open  air  could  produce  such  a  result.  It  is 
far  more  probable  that  tho  manufacture  of  glass 


was   first    suggested   by  the   vifcrecu»  fu 
attendant  upon  the  firing  of  bricks  aaid  ^ti 
the  reduction  of  metallic  oi^a*  in  both  of 
processes  an  impure  glaas^   or  slag,  is  |»r 
The  PhceuidanSj  howevi?r,  i^pcU  und«sitooi  \ 
manufacture  of  glass,  and  oamied  it  oii  i 
for  a  long  period. 

In  later  times  the  Yeoetisiii  ware  tho 
attain  a  degree  of  excellence  in  the  art  of 
glass.    The  French  suhseqnm tlv  took  up  thi*  ■ 
facture,    and,  under  royal  and   ir  " 
made  great  advances  in  it*    In  Em: 
f aoture  of  vFindo w-glass  was  c^' <]:<-},< 
in  Cm tchcd- friars,  flint-glass  a  r  ^  ^   •     ■    :  j : 
afterwards  produced  in  the  Hjivi^^-Liiucy;. 
within  a  short  distance  of  tho  Ixdldin^ 
wti  are  now  assembled. 

The  first  sheets  of  glass  for  niirrcifs  and  \ 
windows   were  mado  in  1CJ73,   at   Liimlreil 
Venetian   artisans,    under   the    p 
Duke  of  Buckingham,     In  1  Til,  t J 
glass  Company  obtained  its  rshartert  )tnd 
work.H  at  Bavenhead.  near    St.   Tleka^t^ 
shire,    and  during  the  last    forty   or   tiftj 
Biitish  inunufacturers  have  made  rapid  iniv 
this  important  firt,  and  in  so[u«  dcp{i.rtJa^Dli  I 
atitiined  on  unquestionable  pre-eminence. 

But,  notwithstanding  that  tho  ixmun ' 
glass  extends  back  so  far  into  the  past,  thdtt 
may  be  counted  by  thousands  of  yeara,  waj 
appear  to  have  at  any  time  prodnoi:»d,  ortoT 
ducing  now,  an  article  differing  materiid^, 
gards  its  physical  features,  from  tht^  glMu  i 
days  of  Pharaoh .  It  may  possibly  be  o f  a  fimsr  ij 
in  soma  re^^ots,  and  there  may  bf  eome  T 
variatioiyi  of  mauufscture  which  t!ii> 
of  science  have  introduced  to  me* ' 
demands  of  a  higher  civilisation ;  1 
the  glass  of  to-day  is  the  glass  of 
years  ago.     It  is,  in  its  normal  coe 
parent  solid ,  very  hard  and  y«*t  exf  > 
jind  is  produced  by  the  fuaioTi   > 
alkaline  matter.    ImproTomoits  in  it«  muimiii 
both  an  regards  matenak  and  mampa]atio%] 
courEe  have  taken  place,  but  down  to  th«  \ 
time  no  great  change  in  its  uhysioiil  characi 
practical  nature  has  been  effecfjed,  iti  great  1 
ness,  its  extreme  bnttleue^ss^  and  its  I 
still  co-endst,  nor  htis  any  one  of  these  c 
been  superseded,  as   far  as   I  am  swan5, 
other  in  conjunction  with  the  other  two, 
transpfurencyi  which  it  need  hardly  he  ob 
often  exchanged  for  opacity.    Its  brittlauji^  1 
ever^  has  always  ramain/^^  with  a  alight  i 
which   is   still   confined  within   the   do 
experiment. 

It  is  true  that  the  normal  l^ttlensiB  of  ^>^\ 
greatly   lessened    by  the    process  of 
wMoh  consists  in  placing  the  mannfaeturad  i 
while  hot  in  an  oven»  where  t' 
cool  gTiwlxuilly.     WcfT©  it  not  i 
be  useless,  owing  to  its  extrei' 
glass  vessel  be  allowed  to  co^.^l 
made,  and  if  when  cold  a  .-; 
be  dropped  gently  into  it,  11 
pieces  with  great  violeEce,  stn 
sometimes   not   until    after    *^ 
minutes.      A  slight  scratch,  ^ 
cause  unanncaled    glass   to   b^^^k,  *tKl  cvt) 
become  rcduc^  to  powder,  it  hilst  ca  ^  ^ 
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aDd»OTgii1arly  enough,  it  will  often  resist  a  smart 

toF.    These  curious  physical  properties  are  ex- 

QBp^ed  in  the  Bolog:na  phial  and  the  well  known 

^nace  Bi^>ert*8  drops.     Mr.  Charles  Tomlinson, 

k talented  editor  of  ''The  Cydopiedia  of  Useful 

irts/'  which  hears  his  name,  some  years  since 

me  into  possession  of   some  of  these  phials. 

Imv  average  four  inobes  in  length  by  one  inch 

I  diameter,  with   a  thickness   of    aoout    one- 

l^th  of  an  inch.      A  leaden  bullet  dropped  into 

le  of  these  phials  from  a  height  of  three  feet 

ID  not  break  it,  nor  will  a  hard  blow  on  the 

ide  witii  a  stick  of  wood  fracture  it.    If,  how- 

',  a  ^rain  of  sand  or  a  small  sx>Unter  of  flint  be 

^pped  into  the  phial,  it  will  crack  and  fall  into 

its.     This  result  is  sometimes  produced 

lediately,  and  at  others  not  until  after  several 

intes  have  elapsed.    This  remarkable  property, 

Tomlinson  states,  appears  to  be  des&oyed  by 

inasmuch  as  some  of  the  Bologna  phiab  in 

&  possession,  which  were  about  ^Sj  years  old, 

would  not  break  on  a  grain  of  sand  bemg  dropped' 

into  them.  They,  however,  flew  to  pieces  upon  the 

mterior  surface  being  scratched  with  a  file.      The 

phials,   having    been    preserved    for    so   many 

yean  in  a  moderate  and  sometimes  perhaps  a 

warm  temperature,  may  thus  have  been  subjected 

to  a  slow  and  gradual  although  partial  annealing, 

which  has  destroyed  t^eir  extreme  fragility. 

Similar  phenomena  are  exhibited  in  a  higher 
deg^  by  Prinoe  Rupert's  drops,  which  derive 
their  name  from  the  prince  who  introduced  them 
into  ^gland  in  1601,  exhibiting  them  first  before 
Charles  11.  These  lacrynud  vitrem,  or  glass 
tears,  as  they  are  also  called,  are  made  by  allowing 
melted  glass  to  drop  into  oold  water,  when  a  pear- 
diM)ed  drop  is  formed,  one  extremity  being 
riotmlar  and  the  other  tapering  off  to  a  point. 
They  may  be  hit  smartly  on  the  uiick  end  without 
sustaining  any  damage,  but  if  only  a  fragment  be 
bn^kan  off  the  tail,  the  drop  bursts  with  a  report, 
aad  is  resolved  into  dust.  3oth  the  Rupert  mrops 
and  the  Bologna  phials,  however,  may  be  divested 
of  these  properties  by  yery  careful  annealing,  that 
is  hy  helping  and  ooolin|:  them  slowly. 

Ihe  phenomena  exhibited  by  the  Bologna  phials 
and  the  Rupert  drops  are  dearly  ref en^le  to  the 
pecoli^  physical  property  possessed  by  glass, 
and  common  to  few  if  any  substances  besides, 
water  excepted.  This  is  the  property  of  expan- 
sion, developed  in  elass  and  water,  whilst  passing 
from  the  fluid  into  uie  solid  condition.  If  glass  be 
Allowed  to  oool  very  gradually,  the  particles  are 
found  to  arrange  theniselves  in  such  a  way  as  to 
give  the  glass  a  fibrous  nature.  In  this  condition 
the  g^ass  is  elastic,  and  susceptible  of  long  con- 
tinned  vibrations ;  if,  however,  a  body  of  ^^ass  be 
cooled  suddenly  by  d^ppinjg  into  water,  as  in  the 
oaic  of  the  Rupert  drops,  expansion  is  checked  by 
reason  of  a  hard  skin  being  formed  on  the  outer 
>nrfaoe  of  the  glass ;  it  is,  in  fact,  in  a  condition 
known  as  case-hardened,  and  the  exterior  coating 
preventing  the  interior  atoms  from  expanding  as 
they  solidify,  they  are  held  in  a  state  of  com- 
pwsion  witii  but  little  mutual  cohesion.  If  a 
ninoe  Rupert's  drop  be  examined,  the  inner  sub- 
stance will  be  seen  to  be  cracked  and  divided  into  a 
nnmber  of  small  parts,  the  whole  being  held  to- 
gether by  the  external  skin.  The  tendency  of  the 
iiuier  particles  is  to  expand  and  fill  their  proper 


space,  this  tendency  causing  an  outward  pressure, 
which  is  resisted  by  the  superior  compressive  strain 
of  the  skin  so  long  as  it  remains  intact.  By  striking^ 
the  drop  smartly  on  the  thick  end,  the  balanoe 
between  the  opposing  forces  is  not  disturbed,  the 
drop  vibrating  as  a  whole,  and  the  vibrations  not 
being  transmitted  from  the  exterior  to  the  interior; 
if,  however,  the  tail  of  the  drop  be  broken  off,  a 
vibrating  movement  is  communicated  along  ^e 
crystalline  surface  without  reaching  the  internal 
parts.  This  admits  of  internal  expansion,  by  which 
the  cohesion  of  the  particles  composing  the  ex- 
ternal skin  is  overcome,  and  the  glass  at  once 
reduced  to  fragments ;  in  other  words,  as  the  exte- 
rior surface  of  the  glass  is  cooled  more  rapidly  than 
the  particles  beneath  it,  the  two  portums  of  the 
glass  are  in  different  degrees  of  tension.  A 
stretched  skin  is  formed  over  a  number  of  particles, 
which  exist  imder  different  oonditions  from  those 
of  the  skin,  and  which  have  a  constant  tendency 
to  assume  a  similar  condition  to  them.  This  they 
will  do  under  a  gentle  and  continued  heat,  but  they 
fly  to  powder  on  being  suddenly  liberated.  If  any 
mass  of  metal  be  allowed  to  cool  rapidly,  there 
will  be  an  observable  difference  between  the  con- 
stituent particles  on  the  outer  and  inner  sections, 
but  the  process  of  annealing  will  cause  the  par- 
ticles to  arrange  themselves  evenly  throughout  the 
whole  mass. 

I  have  thought  it  desirable  to  enter  into  the 
considerations  affecting  the  phenomena  exhibited 
by  unannealed  glass,  inasmuch  as  it  has  been  con- 
sidered by  some  that  toughened  glass,  to  which  I 
shall  shortly  direct  attention,  is  glass  in  an  analo- 
gous condition  to  that  which  obtains  in  Prince 
Kupert's  drops.  The  fallacy  of  this  opinion,  how- 
ever, will  presently  be  seen. 

I  have  already  referred  to  tiie  process  of  anneal- 
ing. All'glass  articles  undergo  this  process  before 
they  are  fit  for  the  market.  They  are  placed  in 
ovens,  and  subjected  to  a  slow  heat  for  a  certain 
number  of  hours  or  days,  according  to  their 
nature,  and  are  allowed  to  cool  gradually.  By 
this  means  their  extreme  brittleness  is  to  some 
extent  overcome,  or,  in  other  words,  they  are 
slightly  tonghened.  The  theory  of  this  process  is, 
that  the  mass  of  glass  being  allowed  to  nemain  for 
a  length  of  time  in  a  condition  approaching 
fluidity,  the  heat  increases  the  bulk  of  the  outer 
particles,  and  renders  them  so  soft  as  to  allow  the 
inner  narts  to  expand  and  arrange  themselves 
regularly.  That  a  re-arrangement  of  particles 
does  occur  during  the  process  of  annealing  has 
been  proved  by  Mr.  Pellatt,  who  once  experimented 
with  two  glass  tubes,  each  forty  inches  long.  One 
piece,  which  was  sent  through  the  leer,  or  anneal- 
ing chamber,  contracted  l-16th  of  an  inch  more 
than  the  other  piece,  which  was  cooled  in  the 
open  air.  Mr.  Tomlinson  states  that  the  frag- 
ments of  a  Bologna  phial,  when  put  together,  do 
not  flt  as  do  the  fragments  of  annealed  glass. 
Glass  articles,  such  as  gauge-glasses  and  lamp- 
glasses,  are  sometimes  still  further  annealed  by 
the  users  before  applying  them  to  their  intended 
purposes.  This  second  annealing  consists  in  placing 
tiie  articles  in  a  bath  of  cold  water,  raising  it 
gradually  to  212^,  keeping  it  at  that  temperature 
for  several  hours,  and  then  allowing  it  to  cool  very 
slowly.  Glass  has  also  been  annealed  in  boiling 
oil,  but  I  am  not  aware  that  eitiier  the  water  or 
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the  oil  processes  of  annealing  enter  very  largely 
into  the  practice  of  glass  mannfaotore. 

Another  aspect  under  which  fflass  sometimes 
p^resents  itself  for  notice  is  that  of  devitrification. 
This  condition  depends  mainly  upon  the  numbca* 
of  bases  the  glass  contains.  In  a  fflass  containing 
several  bases,  and  melted  or  co<ued  slowly,  the 
silica  is  divided  among  these  bases,  forming,  ac- 
cording to  Dr.  Ure,  new  com^unds  in  definite 
proporaons,  which,  by  crystallising,  separate  from 
each  other,  so  that  the  general  mixtore  of  the  in- 
gredients which  constitute  the  glass  is  destroyed. 
It  becomes  then  very  hard,  fibrous,  opaque,  much 
less  fusible,  and  a  better  conductor  of  electricity 
and  of  heat,  forming  what  is  known  as  Reaumur's 
porcelain.  This  condition  can  readily  be  produced, 
more  or  less  perfectly,  by  melting  the  glass  and 
allowing  it  to  cool  very  slowly,  the  most  complex 
vitreous  compounds  giving  the  best  results. 

In  the  various  processes  to  whidi  I  have  referred, 
and  which  have  for  their  object  an  alteration  in 
the  normal  condition  of  glass,  it  will  be  seen  that 
in  no  one  case  is  its  inherent  britUeness  and  liability 
to  fracture  arrested,  and  at  the  same  time  its  trans- 
parency preserved.  Nor  does  it  appear  that,  during 
the  thirty  centuries  over  which  the  history  of  fflass 
manufacture  extends,  any  attempts  to  brinff  about 
such  a  result  have  ever  been  made.  If  made,  they 
have  certainly  not  proved  successful,  at  least  on  a 
}>raotical  woddng  scale,  or  we  maybe  satisfied 
that  such  an  invention  would  rapidly  have  come 
into  general  use.  It  has  remained  for  our  own 
tunes,  which  have  seen  such  remarkable  scientific 
developments,  to  witness  the  production  of  a  pro- 
cess by  which  glass  is  jwractically  deprived  of  its 
brittleness.  The  inventor  of  this  process  is  M. 
Francois  Alfred  de  la  Bastie,  a  French  gentieman 
of  property,  who  was  educated  as  an  engiQeer. 

Many  years  since  M.  de  la  Bastie  was  impressed 
with  the  desirability  of  rendering  glass  less  brittie, 
and  so  extending  the  sphere  of  its  usefulness. 
Aware  that  the  fragility  of  glass  results  from  the 
weakness  of  the  cohesion  of  its  molecules,  he 
arffued  that,  by  mechanically  forcing  the  mole- 
cules dosely  together,  and  rendering  the  mass 
more  compact,  the  strength  and  solidity  of  the 
material  snould  be  increased.  This  is  exactiy  the 
line  of  argument  an  engiQeer  would  follow — it  is 
one  which  led  Sir  Joseph  Whitworth  to  produce 
such  splendid  results  in  tne  well-known  Whitwortii 
metal,  and  it  is  one  also  which  has  led  to  success 
in  casting  in  other  departments  of  engineering. 
It  is,  however,  not  one  which  landed  M.  dela 
Bastie  on  the  right  side  of  all  his  hopes  and  fears, 
inasmuch  as  he  found,  after  long  trial  and  experi- 
ment, that  mechanical  compression  failed  to  in- 
fluence glass  in  the  dightest  degree,  even  when 
applied  while  the  matmal  was  in  a  fluid  or  soft 
condition.  He  therefore  changed  his  tactics,  and 
commenced  to  apply  to  glass  a  system  of  temper- 
ing, such  as  is  usually  applied  to  steel,  namely, 
Bubmittinff  it  to  a  bath  of  heated  oil.  He  knew 
wiell  that  oy  immersing  heated  fflass  in  cold  water 
he  would  only  put  the  materiid  in  a  state  of  un- 
stable equilibriom,  so  that  the  least  shock  would 
cause  it  break  up,  as  in  the  case  of  the  Rupert 
drops.  He  then  sought  to  invert  tiiis  result,  to 
diminish,  or  even  to  remove,  the  extreme  fragility 
'  of  glass  by  tempering  it  by  immersion  in  a  fluid 
other  than  water.     &  attaining  this  object  two 


essential  objects  had  to  be  detennined.  Fii«Uy, 
the  point  at  which  glass  can  be  temperod  witboot 
being  put  out  of  shape,  and  secondly,  the  medium 
to  be  employed  for  the  immersion  of  the  g^ 
The  first  condition  M.  de  la  Bastie  found  to  be 
that  degree  of  heating  at  which  softness  or  naUe- 
abilitr{r  commences,  when  the  molecules  are  capable 
of  closing  suddenly  together,  condennng  ^ 
material  when  it  is  plunged  in  a  liquid  at  a  some- 
what lower  temperature.  The  second  conation 
he  found  was  satisfied  by  havinff  a  fluid  capable 
of  being  raised  to  a  much  hi^er  tempentore 
than  that  of  boiling  water,  without  enterinff  into  t 
state  of  ebullition.  For  this  purpose,  andafter  t 
long  series  of  experiments,  M.  de  la  Bastie  derised 
an  oleaginous  compound,  formed  of  oils,  wsx« 
tallow,  resin,  and  other  similar  ingredients  in 
certain  proportions. 

Although  the  invention  is  apparentiy  a  moit 
simple  one,  there  are  many  delicate  conoitioDS  in- 
volved, the  disregard  of  any  one  of  wbdch  oooiti- 
thtes  the  precise  difiiarence  between  suocess  and 
failure.  It  thus  happened  that,  seven  years  smoe, 
just  as  M.  de  la  Bastie  had  perfected  his  in?en- 
tion,  and  had  produced  hi^ily  satif&ctoiy  re- 
sults, he  lost  the  due  to  his  success,  and  for  two 
years  was  baffled  in  every  attempt  to  re-disooro' 
it.  He  at  length  succeeded  in  regaining  his  secret* 
and  has  since  been  engaged  in  perfecting  his  in- 
vention, and  putting  it  into  a  practical  sh^pe.  He 
had  to  carefully  adjust  all  the  numerous  detafli,,' 
for  although  the  mvention  consists  in  simpler 
heating  the  ^lass,  and  dipping  it  while  hot  into  ■' 
heated  olea«mous  bath,  tliere  Are  many  conditions  ' 
involved.  ThnB  glass  articles  may  be  underheated, 
and  will  not  be  susceptible  to  the  ^ect  of  tbe 
bath,  or  they  may  be  overheated,  and  will  loie 
their  shape ;  or,  again,  they  may  be  heated  to  tbe 
right  temperature,  and  yet  be  spoiled  during  tbe 
process  of  transference  into  the  bath.  Then,  again, 
the  exact  proportions  of  the  oleaginous  constituenti 
of  the  bath,  and  their  precise  temperature,  have  an 
important  influence  upon  the  ultimate  result  All 
these  points,  however,  with  many  others,  hare 
been  definitely  settied  by  M.  de  la  Bastie,  wbo 
has  for  some  time  past  worked  his  process  ezpen- 
mentally,  and  is  now  erecting  a  factory  in  France, 
in  which  to  carry  it  on  practically  and  commer- 
cially. 

It  maj  be  as  well  that  I  should  here  mention 
that  it  IS  recorded  by  Pliny,  that  in  tiie  reign  of 
Tiberius  a  combination  was  said  to  have  been  de- 
vised by  which  a  fiexible  glass  was  produced,  and 
that  the  machinery  by  which  it  was  made  was 
destroye<l  in  order  to  prevent  a  depreciation  in  tbe 
value  of  the  precious  metals.  We  have,  however, 
no  evidence  that  this  was  tiie  touffhening  process 
invented  by  M.  de  la  Bastie,  and  uie  statement  to 
which  publicity  has  recently  been  given,  in  no 
whit  detracts  from  the  merits  of  that  gentieman  as 
the  inventor  of  an  important  economic  process. 
Nothing  more  than  the  Dare  fact  above  alluded  to 
is  on  record,  except  it  be,  perhaps,  that  the  hapkss 
inventor  was  destroyed  as  well  as  his  apparatus. 
But  there  was  no  Society  for  the  Encouragement 
of  Arts,  Manufactures,  and  Gonmieroe  in  tboee 
days. 

In  carrying  out  his  process,  M.  de  la  Bastie  finds 
it  necessary  to  raise  the  glass  to  be  tempeied  to  a 
very  high  temperature.    The  hotter  it  is  the  k«a 
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Bof  liraikii^  the  glass,  aoid  the  greater 
^■bfeuro  or  oondeiiBAtioa.  Hence  th£>  ad- 
^^|u  oltcm  the  neoeaaity,  of  lientrng  the 
^^^Btoint  of  softemng,  whicli  ii  attended 
^^^Btj  tbat  gloss  is  the  soft  condition 
^HBj  out  uf  shapOi  so  tKat  it  must  1>a 
^■iDto  the  b^th  almost  without  touching  it. 
IpDgllie  hot  ^Imss  into  a  heated  conibugt^ble 
MEe  lAtt^T  i>4  apt  to  t^e  Ere,  and  cannot 
f\r  i^if  1 !  ! ,  BQ  that  time  and  matorifll ' 

bit,    Tij  dties  M,  de  la  Bastie  ha^ 

lomo  hy  p J  icing  tiie  tempering  bath,  in  inime- 
i  oimiiiiiTii*.'ntion  with  the  bcjiting  oven,  and 
BU  it  90  ii£  to  prevent  acccaa  of  air.  The  oven 
fiiirgcd  with  the  artitjles  to  ho  tempered, 
W  made  to  slide  into  the  adjoining  bj^th 
mit  hving  handled,  and  the  contonts  of  the 
^|mg  no  supply  of  extentiil  air,  are  not  liable 
Mfctt,  la  oruor  that  the  shape  of  the  tem- 
PKcles  m&y  not  be  aflected,  particularly  Sat 
I  t^iv  fl<Mir  of  the  oven  is  made  to  cant,  so  that, 
Itiiii  vhvm  ia  heated  on  it,  it  is  turned  to  a 
HbottitJon,  and  the  glass  slides  into  the  hath, 
^Etir^V5  arranged  in  it  at  the  iame  angle  as 
^Bt*  evt  n  iloor.  The  clearness  of  the  glass 
^neeted  hy  the  dust  of  the  fumaoe  flame, 
Kapt  to  settle  on  the  glass  and  chiU  its  sur- 
^Hia  is  avoided  by  heating  the  glass  in  a 
W^  '  '  th«  flame  has  no  acoeas,  being 
Hr  The  ^hock  of  the  fall  of  glass 

^4K»i.tj  1^  pttf vented  by  fixing  m  it  a  sheet  of 
^k^  or  asbestos  fabric,  for  the  glass  to  fall  on^ 
^bse  the  ittfodition  of  working  iv^onld  be 
^pbl)^  tiii'dtfied,  where  glass  manufacturers 
^■tbc  toughening  prooesa  in  their  own 
^■In  foc^h  cit^e  tha  tough^iing  process  would 
^kkid  the  place  of  the  preaent  annealing 
^n^iui  which  it  1^  much  more  apeedy  and 
^■^  The  gla^  would  then  betr^ted  just 
^^^^«t  which  it  pasaea  from  the  fluid  to 
^^^■liditioa,  anil  would  not  require  re- 
H^Ty  the  substitution  of  this  prooeaa 
^P  of  ordinary  annealing,  the  saving 
^p  considerable.  There  would  be^  first,  the 
^b  the  fuel  used  in  the  annealing  ovens  ; 
^■laving  of  the  time  required  for  annealing; 
^phe  saving  in  breaktigee,  besides  a  saving 
Hr  «a  w^ll  as  in  other  directions, 
^Htyadcal  change  which  glass  thus  treated 
^b  ii  no  less  complete  than  remarkable. 
WfOB  brittlenesa  is  exchauged  for  a  degree 
^^M|ftnd  olastidty,  which  enables  delicate 
^^Bmo  be  thrown  indiscriminately  i^out 
^^HB  tB*^'!^  ff*^l^^^i^^^  ones  to  resist*' the 
^Hheavy  iron  weights  falling  from  con- 
^B  heights.  Upon  my  first  making  the 
^BnoA  of  toughened  glass  articles  at  the 
Hi  Measn.  Abel  Bey  and  Brothers,  29, 
^Hiti0— HeaarB.  Key  being  the  rcpresenta- 
HlL  dfl  la  Bastie — watch  glasses,  platt'-s, 
Hid  shw^-tfl  of  glass,  lioth  coloured  and  plain, 
Hpbvn  across  a  largo  room,  and  fell  spiJining 
H  floor.  Water  was  boilGd  in  a  fe^mpcred 
^MOier  for  *>iiio  time  over  a  brisk  fire,  and 
^■rwiia  quickly  IT  moved  to  a  comparatively 
^pti',  imd  at04>d  on  iron,  but  was  in  no  way 
Hh^on^e  of  temperatnrep  A  small  piece 
^^^■S'"'^^  bttld  in  a  ga9  flame  until  the 
^^^Bi  very  hot.  The  glaas  proved  a  bad 
^Hiliha  heat,  which  did  not  c^end  any 


appj^ciahle  distance  beyond  the  point  of  conta^^t 
with  the  flame,  neither  was  the  glass  offMsked  from 
unequal  expansion,  nor  was  it  damaged  by 
sudden  immersion  in  cold  water.  In  order  to 
judge  of  the  comparalivo  resistance  offi&red  by 
untottghened  and  toughened  glass  to  the  force  6t 
impact,  a  piece  of  the  former,  measuiing  six  inchet 
by  five  inches  by  one-eighth  inch  thick,  was  sup- 
ported in  a  frame  about  half  an  inch  from  the 
floor.  A  two*oimce  brass  weight  was  tbc^  dropped 
upon  it  from  12  and  18  inches  respectively  without 
damage,  but  on  the  height  being  increased  to  2i 
inches,  the  glass  was  broken  into  several  fragments, 
A  piece  of  toughened  glass  of  the  same  size,  but 
ratiier  thinner,  wm  then  treated  in  the  same  way, 
at  heights  inor easing  a  foot  at  a  time,  up  to  ten 
feet,  but  without  prodndng  the  slightest  irisible 
impression.  1  say  **  visible  *  impreadon,  because 
it  is  possible  that,  by  the  repetition  of  the  blows, 
the  structure  of  the  glass  may  have  become  im- 
percoptibly  altered.  We  all  know  that  by  repeated 
blows  the  fibrous  nature  of  wrought  mjn  become* 
exchanged  for  the  ci7stalline  character  of  cast 
iroa.  Finding  the  two -ounce  weight  to  make  no 
impression,  an  dght-ounce  iroa  weight  was  sub- 
atituted,  and  was  dropped  on  the  glass  from  a 
height  of  two  feet,  and  then  of  four  feet,  without 
fracturing  it.  On  the  height  being  inei^eMed  to 
six  feet,  however,  the  glass  broke  with  a  instinct 
report.  But  here  another  phenomenon  presented 
itself:  instea<l  of  tb^  toughened  glass  bdng  broken 
into  some  twelve  ^^r  fift^n  large  anguliir  pieces 
m  was  the  ordinary  glass,  it  was  Eterally  reduced 
to  atoms.  There  w>?re,  it  is  true,  some  pieces 
about  half  an  inch  aqnarc,  but  theac  were  traversed 
in  all  directions  by  aelicittc  lines  of  fracture,  and, 
on  being  gently  touched,  crumbled  into  tmaU 
pieces,  and  many  of  thea©  small  pieces  were  easily 
reduced  by  gentle  preaanre  into  mere  atoma, 
m  thorough  and  so  complete  does  the  dis- 
organisation of  the  entire  mass  appear  to 
be.  All  theee  points  will  be  practically  de- 
monstratad  at  the  conclusion  of  my  paper.  A 
similar  result  is  produced  |hy  pbidng  a  piece  of 
toughened  glaaa  flat  on  the  table,  with  a  comer 
projecting  over,  and  endeavouring  to  chip  the 
comer  off  with  a  hammer.  The  corner  wfll,  after 
a  series  of  smart  Mows,  be  broken  off,  but  the 
whole  mass  will  bo  at  the  same  moment  disinteg- 
rated and  reduced  to  atoms.  Another  peculiarity 
about  toughened  glass  is  that  the  fragments  at© 
by  no  means  so  sharp,  and  therefore  so  capable 
of  piercing  the  flesh,  or  of  causing  incised  wounds, 
oa  are  those  of  ordinary  glaaa. 

Oneimportant  point  of  difference  between  M.  de  m 
Bastte'a  ttmghened  glass  and  Prince  Eupert^s  drops 
ia  that,  althout^h  the  skin  of  the  former  may  be 
scored  through  with  the  diamond,  the  body  cannot 
even  then  be  broken  through  by  ordinary  force» 
much  leas  does  the  mass  fly  to  pieces  and  disinteg- 
rate, aa  in  the  case  of  the  Rupert  droi>a.  Still 
wider  will  thia  difference  appear,  when  I  state  that 
toughened  glass  in  readily  auseeptible  of  a  high 
degree  of  polish,  and  it  can  be  cut  by  the  wheel 
for  lustre  work  and  such  like.  The  glass  can  Uk^ 
wise  be  engraved,  either  by  hydroftnoric  Mid, 
or  by  Mr.  Tilghman's  elegant  sand-blast  process, 
a  proceaa  which  has  l>een  described  in  the  Journal 
qfthe  Sodettj  Qf  Art*,*     It  will  thnu  he  «een  that 
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touglieiied  glan  ptmentA  f eatui^es  wbiab  iippear  io 
fioiiic  extent  parftdoidcal. 

It  would  appear  that  toughened  glaaa  possesses 
euonoouB  ooliesive  power,  bnt  that  if  the  equili- 
brium of  the  maea  is  dkturhed  at  any  one  point, 
the  disturbance,  or  disiut^igrBitioB,  is  instan- 
tanaousl^  eommuiiiQated  throughout  the  whole 
pieoe,  the  atoms  no  longer  retaining  the  power 
of  cohesion i  It  is  at  though  the  glass  was  endued 
with  a  nervouB  syatom,  a  shock  to  which  at  any 
one  point  inatantiy  and  utterly  demomU^ed  the 
whole>  It  ia  important  to  note  that  neither  trans- 
parency nor  colour  in  glass  is  m  any  way  affected 
Dy  the  prooesa  ol  toughening,  and  tiie  ring,  or 
sound  Muitted  upon  ^e  glass  being  struott  ia 
nesarly  as  clear  in  toughened  as  in  plain  glassi 

In  order  to  determme  the  relative  values  of 
ordinaiT  glass  and  the  toughened  material,  as  re* 
gaxds  tiieir  strength,  I  suggested  to  Messrs.  Bey 
the  propriety  of  instituting  espcTimeiits»  with  the 
view  of  ascertaining  their  respective  resistances  to 
ordinarily  applied  stress.  In  these  experiments  I 
have  be^  ably  assisted  by  Mr.  Kirkaldyi  wLobe? 
perfect  testing  machinery  has,  for  some  years  past, 
supplied  a  want  long  previously  felt  by  the  ea- 
gineering  profession. 

Twenty  x^iocea  of  glass  in  all  were  submitted  to 
bending    stress,   ten    being   toughened    and    ten 
uniougiiened*     The   glass  was  of  French  manu- 
facture, and  was  that  known  as  "Rive  de  Giers." 
Bach  piece  of  glass  measured,  as  nearly  as  pos^ 
fiihle^  SIX  inches  in  length  by  five  inches  in  breadth , 
and  the  samplits  had  a  mean  thickness  of  '2259  of  ! 
an  inch*    Each  piece  was  placed  with  a  bearing  ' 
of  half  an  inch  at  each  end^  and  the  weight  was 
brought   gradually    upon   the    ceutre,    in    some ! 
instances  by  the  testing  machine,  and  in  others  by 
direct  weights.  Taking  two  pieces  of  glass,  having  ' 
about  the  same  sectional  area — the  one  tempered  , 
«nd  the  other  untempered — Mr.  Eirkaldy's  certifi-  | 
cate  shows  that    the   untenipered  glass  jT.elded 
under  a  strain  of  279  lba>,  whilst  the  toughened 

flasa  did  not  give  way  until  a  stress  of  1,348  lbs. 
ad  been  reached.  The  same  projjortion,  bow- 
ever,  did  Dot  occur  throughout  the  series,  the 
toughened  glass  giving  in  some  instances  lower 
lesiSts,  This  arose  from  two  causes,  the  diminished 
area  of  some  of  the  samples  of  glass,  and  from 
the  fact  that,  in  some  instances,  the  process  of 
toughening  had  not  been  perfectly  carried  out;  for 
t^e  samples  were  prepared  by  M.  de  la  Bastie 
under  purely  oiperimental  conditions-  The  imper- 
fect tempeiingwas  made  manifest,  after  the  destnic* 
tion  of  the  glass,  in  three  ways  chiefly,  firstly,  by 
the  glass  showing  needle  fractures,  such  as  are 
seen  in  un toughened  glass ;  secondly,  by  a  faint 
milky  line  pres^Miting  itself  in  looking  at  the  gliiss 
in  section ;  and  thirdly ,  by  portions  of  the  glass,  a 
square  inch  in  area,  remaining  uufractured,  whilst 
the  whole  surrounding  mass  was  reduced  to  atoms^ 
But  above  and  beyond  all  this,  it  was  evident  that 
the  straius  applied  were  such  as  could  not  pos- 
sibly come  upon  glass  articles  in  ordinary  use  ; 
they  were  long -sustained  pressures,  tending  at 
eviffy  increment  of  weight  to  alter  the  relative 
position  of  the  particles  of  the  glass,  but  affording 
them  no  opportunity  of  returning  to  their  normal 
position,  or,  in  other  words,  of  utilising  the  elas- 
ticity of  the  mass.  Glass  articles  in  ordiimiy  use 
are  subject  to  sudden  sharp  blowsi  either  from 


falling  down,  or  from  ffonie  i 

being  brought  smartly  in  oontaot  with  Untt.  1 

these  conditions  the  elasticity  of  toiigb<ifis&| 
is  called  into  play,  and  enables  it  to  sastfttn  ij 
immeasurably  beyond  that  which  woob^ 
destroy  ordiiiarT  glass,  as  is  shown  by| 
mejits  first  desenDod*     Hence  the  prop 
glass,  either  toughened  orplaia,  ire  ptcdislf 
of  smart  and  sudden  impact,  and  not  of  ] 
stress* 

Examination  and  experfment  with  this  i 
able  substance  have  revealed  a  numbiT 
interesting    facts    with    reganj    ta   its   pQ 
character.    The  limits  of  a  pap«?r,  however,  J 
me  entering   upon  these  oonaidoratioiis 
length  as  I  could  wish,  and  as  the  subject  ( 
I  may,  however^  mention  that  the  mic 
veals  the  fact  that  the  fractures  follow  «  : 
order,  which  gives  a  uniform  shape  to  tbs  C 
which  they  produce*     Larg«  orystali  em  bei 
divided  into  several  smaUiicr  Otnai  with  %  i 
result.      The  edges  of  the  atoms,  too, 
jagged  and  serrated,  as  are  those  of  ordins 
hence  their  diminished  tendency  to  caoii 
wounds,  as  filready  mentioned*    This 
would  afford  a  means  of  asoertaming  wh 
glass  had  been  tempered  or  Dot> 

The  physic^  ohatacter  of  toughened 
been  made  the  subject  of  careful  tuvei  ' 
M*  Victor  de  Luynes,  who  made  the  r 
researches  the  subject  of  a  lecture,  wliid 
livered  at  the  annual  meeting  of  the  < 
Seoours  des  Amis  des  Sciences*     I  hoped  lol 
embodied  in  my  paper  some  of  the  rfiiulta  o\f 
by  M.  de  Luynes,  but,  unfortunately*  the  i 
the  Boci^te  do  not  permit  the  publicatioii  of  I 
itntil  they  have  passed  the  examinatioD  of  I 
mittee,  which  process  M.  do  Lu^Ties'  pftpaiil 
now  undergoing,     I  may,  however,  mimtioo  \ 
M.  de  Luynea  had  a  furnace  and  bath  in  1^1 
ture-room,  and  before  his  audience  be  ' 
glass  objects,  "which  were  afterwardi 
tested F     As  a  general  result,  M*  de  Lu; 
found  that  toughened  glass  will  bear  ' 
100  times  the  strain  of  ordinary  glaii. 
Luynes  also  examined  both  plain  and  ' 
glm&  by  the  aid  of  polarisod  light,  the  ] 
his  examination  going  to   show  thnt  tc 
glass  owed  its  peculiar  characteristics  to  i^ 
tion  of  intensified  compression. 

I  have  explained  what  toughened  ^lan  \ 
it  is  product,  and  what  are  its  leaduig  fl 
so  far  as  at  present  ascertained.    It  tJii^eiaMJI 
remains  for  me  to  indicate  the  dir^ttan  4 
practical    application*      I    say    "indioatl,  J 
were    I    to    enumerate     aU    the    pa 
wliich    it    can    be    ufiefully    appUed 
simply  become  wearisome.      It  is  pOisiMi  ] 
there  is  not  one  comer  in   the  whoU  * 
of  the  arts,  8cienoee»  and  manufBCttl^t?^  ' 
presence  will  not  in  time  be  made  manifest  iftj 
way  or  other,  and  its  usefnlneBa  •ppr^****^*^^ 
for  purposes  pertaimne  to  iocial  lijeits  ai>^ 
woidd  seem  to  be  umimited.    The  lumrr 
have  a  safer  safety  lamp  than   t?veii  D*^  I 
him,  and  the  engineer*s  gaug<e  gl***  woelil  I 
the  highest  steam  pn>ssure  and  al* 
and  cold  without  fear  of  mischit' 
works  it  would  supersede  lead  i. - 
present  costly  and   unreliable  glft»  pn^P 
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hf  leaa  expenaire,  &od  LnfiiLti;«Iy  more 
So  with  brewers ;  they  would  fliid  it  a 
Meud  in  tbeir  vats,  whioU  they  could 
tad  i&dly  cieatue,  and  keep  fr^  frooi 
^  ttele  germ^  of  organic  life,  which 
tfiproduce  themftelves  in  the  process  of 
liet^rtin  a  highly  objectionable  maniter. 
"pipi^  it  would  offer  the  adrantagea  of 
"^  witaout  corrosioii,     Asaayera,  I  am  told, 
i  Die  it   instead  of  platinmn  in  some   pro* 
In  ailk*spijming  machinery,  «lider  eyes, 
I^^.  which  are  so  soon  cut  througli  by  reason 
-  spoed  at  which  the   silk  passes  through 
^,  wo^ld  be  rendered  vory  durable  if  made  of 
1  glaM,     Another  application,  which  ha^ 
Itself  to  an  ingenious  American  gentle- 
the  fitit  notice  of    M,  do  la   Bastie'ft 
appeared,  is  the  manufacture  of  printing 
bad  roOers  for  printing  presses,  and  this  idea 
wing    developed    into    practlca!    form. 
widei  range  of  domestic  and  social  wants 
jhened  glaaii  promises  to  meet,  I  know 
to  begin,  and  were  I  to  begin  I  should 
wher^  to  end.    I  can  only  obserre  in 
Uon  that  toughened  glass  promises  to 
orvclftin  and  similar  wares,  and  to  add 
permanent  value  to  glass  utenails  of 
It  will  probably  supersede  enamel  on 
utensOfi»  and  in  other  similar  direotious. 
^it  \m  thought  that  this  invention  would 
"jiilftdv&ntage  to  ^^e  glass  trade,  hut  the 
led  use  of  glass  for  purposes  which 
h^s  hitherto  unfitted  it  should  be  a 
to  any  such  objectors.     If  there 
such,   they  would  naturally  be  thosp 
with  the  glass  trade.     But  I  do  not  find 
Ou  the  contrary,  some  of  our  most 
lass  manufacturers  ate  now  negotiating 
la  Bastie^e  agents  for  licenses  to  work 
It  in   England,      I    may  observe,    that 
at  all  improbable  that  the  invention 
ive  its  fi^rst  practical  applicjition  in  the 
a  now  in  course  of  erection  within  a  short 
the  house  wherein  we  are  now  assembled* 
then  is  one  of  the  most  notable  inventions 
tim^'?,  an  invention  so  remarkable,  so 
id  apparently  so  fraught  with  import 
s«  scicQces,   and    manufactures,   as  to 
^b^ble  that  the  name  ^i  De  la  Bastie 
ly  occupy  no  mean  position  amongst 
SQ  by  whose  genius  science  has  been 
id  the  nations  practically  benefitted. 


i  conda^on  of  the  pap«r^  Mr.  Nursey  exhibited 
)  l^imeni  of  the  toughened   glass,  which   he 

to  tDOtt  severe  tests,  but  only  with  th^ 
llifi^ty  did  ha  aucoeed  in  &aGturiag  one  piece 

1  l>lowB  with  a  hammer. 


DIBOITSSION. 


pQhaiTmui,  in  invititig  dlscuBsion,  said  there  did 

I  utQeli  room  for  discussing  facts,  as  there  oonld 

.'  doubt  Jibout  them  after  what  had  been  seen, 

««re  sotno  interesting  poinfe  of  tlieorf  on 

be  well  to  have  the  opiniena  <y{  any 

I  pTMsnl  who  were  qualified  to  deal  with  them. 

I  like  to  itnk  if  the  chemical  eempoaition  had 

a«d  after  the  anne^iling  proee&B  had  been 


gone  through,  to  see  if  any  change  had  taken  plseo ;  and 
also,  in  tiew  of  the  ius^ges^iou  that  the  toughneBS  wna 
owiug  to  a.  compressioQ  of  the  particlei,  whether  thfl 
specific  gravity  were  found  to  be  altered* 

Mr.  H YLney  replied  that  no  chemical  analyait  had  yet 
been  made,  though  the  propriety  of  it  had  been  lug* 
gested  that  rery  dav.     He  did  not  know  if  the  specific 
gravity  had  been  detennined,  hut  M*  De  Luyoea  had 
aUitcd  certain  facts  which  tended  to  show  tb«t  there  was 
a  compression  of  the  molecules;  fur  iufftance,  he  had     ■ 
shown  by  means  of  poliriaed  light  the  saiue  phenomena     I 
of  colour  which  were  produced  in  ordinary  glass  by    i 
forcible  compression* 

Mr,  Dallmsyer,  being  called  upon  by  the  Chairman^ 
said  he  had  not  yet  had  that  opportunitv  of  examining 
the  glass  quietly  at  home  which  he  should  desire  before 
eiprrissing  any  definite  opinion  upon  il.    Tht  question 
had  been  very  pertinently  put^  what  wos  the  nature  of 
ike  change  which  took  placer'  und  he  did  not  think  the     . 
tjvidfcnoe  add  need  was  sufiieieQt  to  show  that  it  was  dae    I 
to  compression,    He  should  like  to  have  a  piece  which    1 
be  could  shape  into  a  prism,  so  as  to  analyse  the  light 
tf  ansmitted  by  it,  and  in  that  way  he  could  form  some 
ideA  of  its  real  nature.    In  ordBr  to  apply  it  for  opUeal 
purposes  it  would  require  to  he  cot  into  pieces^  and  he 
hud  not  underatood  from  lUr-  Kuraey  how  that  could  be 
'  done.     A  friend  of  hls»  howev^r^  hiid  informed  him  that 
in  endeavouring  to  do  so  it  flew  to  pieces* 

Mr.  Kartlsy  agreed  with  the  last  speaker  that  they 
had  not  yet  sufficient  eTidt^nce  to  give  a  definite  opinien 
qpon  this  subject,  but  if  in  any  remarks  he  made  he 
should  appear  to  throw  any  doubt  on  the  jprocesi,  he  did 
so  entirely  for  the  sake  of  obtaining  information^  lUid 
any  knowledge  he  poBsesaed  was  entarelj  at  the  servies 
of  the  patentee.    Many  very  nic^  o^tpenmonts  had  been 
ahown*   but  nothing  which  was  now  to  him,  and  he 
should  like  to  ask  whether  the  specimens  eibibit-erd  had 
beou  annealed  before  they  were  suhmitted  to  the  patent 
process  which,  as  he  conteuded,  hardened  the  ^Isst,  but 
did  not  render  it  tough.    H  e  had  in  b  is  hand  a  piece  of  the 
glass  which  had  been  thus  treated ^  and  be  noticed  that 
the  edges  were  melted  round,  and  showed  a  surface 
similar  to  that  of  the  face  of  the  glass,  imd  this  alone 
was  Bu£Soient  to  account  for  everything  they  had  seen. 
Nothing  mure  damning  could^  in  his  opinion,  haTS  been 
produced  than  the  piece  of  glass  which  had  been  fractured 
with  the  hammer^  and  the  fragments  of  which  were  on  the 
tihle,  for  this  showed  that  glass  so  treated  was  simply  a 
Prince  linpert's  drop  on  a  Urger  scale*      Prinoe  Ku*  j 
part's  drops  were  produced  by  druppmg  the  moltfln  glaii  J 
into  water,  and  here  the  same  procem  appeared  to  bo^l 
carried  further  by  mixing  an  oleaginous  mixture  which  I 
could  be  heated  to  a  much  higher  temperature,  perhaps  ■ 
400^  or  50(J^,  the  result  being  that  a  much    greatee  1 
force  was  required  to  produce  a  fracture,  but  when  it  I 
did  take  place  it  was  of  the  same  character,  only  the  ' 
fiugments   were  proportionally  larger.     He  contended 
that  the  glass  was  not  toughened,  for  there  was  no  sign 
of  elaaticity  about  it,  but  hardened,    and    ne  deuhtJ 
for  some  parpoeeSt  such  as   types,  and    m*ny    other^ 
things,  for  which  hardened  glass  wm  reqairtrd,  it  would 
be  very  valuable;  hut    for   the  ordinary  purposes  of 
windows,  roofs,  &c,,  they  wanted  oksticitj,  which  this 
did  not  possess,  and  therefore  he  did  not  think  it  would 
find    favour    in   the  cemmeroial    world »      Again,    the 
diamond  would  not  touch  it,  and  for  many  purposes  this 
was  a  great  disadvantage ;  in  fact  all  the  ordimuy  pre- 
cessei  of  annealing  were  emptoved  to  got  rid  of  that  very 
quality  of  hardnfisa  which  had  been  exhibited.    At  the 
lame  time,  it  was  a  pcrfwUy  new  idea  to  cocl  the  glass 
in  a  liquid  heated  to  a  much  higher  temperature  than 
water    would  reach,  and    for   that  the  inventor  was 
entitled  to  all  crwdit,  and  to  any  advantages  be  might 
derive  from  his  patent.     Had  he  known  of  the  paper  in 
timehe  would  hsvo  brought  aome  Specimens  of  glasa  treated 
in  different  ways,  which  he  should  have  Uked  to  exhibit, 
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te  lome  of  them  would  he  beliered  have  apoeered 
at  lemarkable  as  the  experiment  which  had  been  snown, 
and  which  would  haye  rollj  justified  him  in  the  remarks 
he  had  made.  In  conclusion,  he  repeated  that  any  in- 
formation which  he  had  obtained  in  his  former  connec- 
tion with  tile  glass  manufiustury  was  quite  at  tiie  senrioe 
of  those  who  were  engaged  in  vtaa  undertaking. 

Kr.  Langdoa  DayiM  stid  he  knew  nothing  about  glass 
beyond  what  he  had  heard  to-ni^it»  but  he  dropped 
one  of  the  pieoes  of  glass  exhibited  £rom  a  height  of 
about  four  feet  on  to  an  iron  grating,  when  it  rebounded 
at  least  one  foot,  and  this  he  believed  diowed  that  it 
possessed  elasticity. 

Xr.  Powell  said  his  firm  had  tried  some  experiments 
in  the  direction  indicated  by  Hr.  Kursey,  the  result  of 
idiioh  he  would  state.  They  had  first  heated  some 
manu£BU3tured  articles  in  a  kiln  and  then  placed  them  in 
a  mixture  of  tallow  and  oil  heated  to  a  high  temperature, 
bat>  perhaps  owing  to  the  want  of  skill,  had  fuled  to 
produce  the  desired  effect.  On  that  very  day,  howerer, 
tlMy  had  repeated  the  experiment,  bringing  the  heated 
mixture  into  dose  prokimity  to  the  kiln,  and  dropping 
tiie  articles  directly  into  it  without  allowing  them  to 
oooL  In  many  instances  they  broke  either  in  the  oil  or 
before  they  reached  it,  but  two  or  three  which  were 
sayed  proyed  to  be  much  more  perfectly  annealed, 
and  to  be  capable  of  withstanding  mudi  roughs 
treatment  than  when  annealed  m  the  ordinary 
manner;  and  this,  altiiough  they  were  only  about 
two  ™^«n^  in  the  mixture,  whereas  it  took  twelve  hours 
to  anneal  them  in  the  usual  way.  Some  molten  glass 
was  also  dropped  into  the  oil,  and  the  lumps  when  taken 
out  did  not  teeak  very  easily,  but  when  they  were  frac- 
tured they  shivered  intoanumbcor  of  fragmentssuch  as  had 
been  described.  He  had  brought  with  him  two  tumblers 
which  had  been  treated  in  tms  manner,  and  though  he 
did  not  think  they  would  stand  so  much  knocking  about 
at  the  specimens  Mr.  Nursey  had  shown,  they  were  much 
inoie  perfectly  annealed  than  ordinary  tomblers. 

These  articles  were  handed  up  to  the  Chairman,  who 
dropped  them  on  the  floor  from  the  height  of  three 
feet  without  injury.  On  breaking  one  of  them  with  a 
hammer,  he  said  the  fracture  did  not  cGffer  materially 
m  appearance  from  that  of  ordinary  glass. 

Xr.  FofwaU  said  he  should  like  to  know  if  the  glass 
oould  be  out  by  the  whed  after  treatment,  and  if  so 
whether  it  lost  its  virtue. 

lEr.  inniam  Botly  could  corroborate  what  had  been 
said  in  the  paper  with  regard  to  the  annealing  of  glass, 
for  he  remembered  more  than  thirty  years  ago,  when 
goinff  over  a  large  glass  works,  he  made  a  glass  jug, 
whidQ  broke  to  pieces  immediately  he  took  it  into  the 
open  air,  for  want  of  being  annealed. 

The  Chairman,  with  reference  to  Mr.  Hartley's  obser« 
vation  that  the  glass  was  not  tou^h,  but  hud,  said,  if  he 
knew  anything  about  e^[>eEimentmg  at  all,  he  should  say 
that  notning  to  test  the  hardness  of  the  glass  had  been 
tried  that  evening.  The  word  toughness  might  be 
objected  to,  and  it  was  a  quality  rather  hard  of  defini- 
tion ;  he  would  rather  substitute  the  word  strength,  and 
all  would  agree  that  the  strength  of  the  ^lass  Imd  been 
proved  beyond  any  doubt.  If  it  were  indispensable  that 
elasticity  should  be  combined  with  strength,  all  he  could 
say  was  that  as  strength  existed  there  must  be  elasticity. 
It  was  said  that  this  glass  could  not  be  cut  with  a  dia- 
mond, this  he  had  alroady  read  in  the  Timei,  and  it 
of  course  was  an  objection,  but  if  it  limited  its  use  in  one 
direction  it  would  be  much  extended  by  its  strengUx  in 
others.  Mr.  Hartley  said  it  would  be  of  no  use  for 
railway  roofs«  but  he  was  not  sure  that  glass  for 
such  purposes  was  cut  with  a  diamond,  and  if  it  were, 
no  doubt  some  other  process  could  be  devised ;  all  he 
oould  say  was  that  if  it  were  so  applied,  he  would  much 
rather  be  under  a  roof  of  that  kmd  if  an  accident  were 


Id  happen  and  it  flew  into  a  thousand  small  frtgnssti* 
whidb  would  injure  no  one,  than  be  under  a  roof  of 
ordinary  glass,  which  mighty  come  down  upon  bti  head 
in  a  mass  of  considerable  weight.  The  theoretioal  point 
whidi  had  most  interested  him  was  this,  that  wheny  is 
the  other  processes  of  annealing  that  condition  wmmtf 
a  temporary  one,  in  this  he  understood  it  was  perassat 
Annealing  was  a  process,  as  generally  undented, 
by  which  a  substance  was  rendered  tou^  \tf  hn^ 
heated  and  then  gradually  lowering  the  tempentore; 
but  if  it  were  again  heated,  and  not  gradually  bwend, 
the  effect  of  the  former  process  was  lost  Snehwaatfaeoan 
with  steel,  for  instance,  and  some  other  substanoee,  inch 
as  speculum  metal.  For  instance,  the  speculum  of  Loid 
Boss's  great  telescope  was  subjected  to  a  cooling  pnoaL 
which  lasted  sixteen  weeks  before  it  was  conaidM 
safe  to  work  it,  but  if  it  were  re-heated  and  ploagai 
into  water  the  result  would  be  disastrous.  This  giui^ 
however,  was  stated  not  to  suffer  frt>m  such  treatmesii 
which  seemed  to  indicate  that  some  diange  dher  iba 
that  of  ordinary  annealing  took  plaoe.  He  did  not  on- 
sider  it  material  whether  the  glass  was  annealed  pr3* 
viouslv  or  not,  tixe  great  point  being  that  it  was  bnogfal 
into  the  condition  they  nad  seen,  and  whether  liyaak 
process  or  six  mattered  very  little.  With  regard  to  ite 
use  for  optical  purposes,  one  of  the  greatest  dttidtnU  ^ 
was  homogeneity,  which  certainly  was  a  great  element  of 
strength,  oecause  any  mass  wnich  was  in  a  itate  of 
greater  cohesion  in  one  part  than  another  mBpntmt$  | 
m  a  state  of  unstable  equilibrium ;  so  in  optica,  if  tk» 
structure  were  not  homogeneous,  the  passage  of  the  nji 
of  light  would  not  be  equaL  As  great  strength  m 
homogeneity  generally  co-existed,  he  thought  good 
results  might  be  expected  from  optical  experimentB. 

8ir  J.  Heren  Maxwell  was  sure  no  one  widied  l»| 
throw  cold  water  on  this  invention,  which  nooH 
evidently  be  of  great  value  to  the  public,  and  eepeeially- 
to  heads  of  households.  Heonly  hcmed  they  woold  ait 
find  their  windows  broken  by  little  boys  trying  expor 
ments  on  the  quality  of  the  glass. 

Mr.  J.  MilUngton  inquired  whether  wine-glasM, 
tumblers,  and  sndi-like  articles,  which  were  cut  beion 
being  annealed,  would  be  at  all  damaged  in  appeazasoi 
by  this  process  P 

Mr.  Vnrsey,  in  reply,  said  he  was  much  obliged  to 
those  who  had  brought  forward  objeotions,  bocssie  it 
was  only  in  that  way  that  the  truth  oould  be  anifed  it  I 
He  had  stated  nothing  asafect  but  that  which hadoont 
under  his  own  observations ;  poraibilities  and  probahilitiei 
he  had  put  as  such,  and  they  miffht  be  gone  into  at  maeli 
greater  length,  for  he  felt  that  the  field  for  this  inventioa 
was  indeed  a  wide  one.  He  had  had  of  course  to  tab 
it  in  its  crude  form,  as  it  had  not  been  developed  ia 
actual  practice,  having  only  arrived  at  the  expeximenti] 
stage.  With  nftad  to  onttinff,  it  could  not  be  aooos- 
pli&ed  by  the  diamond,  but  M.  De  Luynes  was  now  en- 
gaged in  experimenting  in  that  direction,  and  althongh 
he  had  not  yet  attained  success,  he  entertained  gnat 
hopes  of  doing  so  very  q>eedily.  With  regard  to  raOway 
station  roofe,  skylights,  and  so  on,  it  mi^ht  not  be  gene- 
rally known  that  these  were  now  made  m  certain  recog- 
nised sizes,  the  sheets  of  glass  being  manufactored 
accordingly,  so  that  the  cufficulty  which  had  besi 
suggested  would  not  arise  in  such  cases,  though  it  vodd 
with  old  windows  and  odd  sizes.  Its  use  tar  optical 
purposes  had  not  yet  been  determined,  but  watch  glanee 
showed  no  sign  of  deterioration  or  change.  As  Hr. 
Hartiev  had  suggested,  the  glass  was  previously  aimealad, 
being  bought  d^  ordinary  manufacturers  and  heated 
aftejnnirds,  but  he  could  not  admit  that  these  objects  wm, 
in  any  sense,  Prince  Rupert's  drops.  Tho  ppoce« 
was  widely  different,  and  so  were  the  results.  It  ^*i* 
said  there  was  no  elasticity  in  this  glass,  bat  do  one 
would  say  so  who  had  witnessed  the  temperature  ia  «^ 
Kirkaldy's  testing  room.  With  reference  to  theJait 
question  which  was  adced,  he  might  say  that  the  gietf 
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mi  nad  poliih«d  by  fciie  wheel  tJ^  bemg  T  Gorernmmt  through  the  Lords  o<  the  Coiamitte©  af 

I  CouncO  Qu  Education*  wha  ainca  the  foundatioa  of  this 
BioTfid  a  vote  of  thftnlca  to  Mr,  K'ttrter,    ^*^ool^li'i^  acfciiowlodge?d  the  importaDce  of  cookery  la 


I  ctmad  unaoimoiiAly,  and  the  proceedlngi 


XISCELLAHEOira 


MEETING  OF  THE  NATIONAL 
UNUTG  BaHOOL  OF  COOKERY, 

I  iaanft]  geaeral  meeting  of  thia  school  was 
-'ay,  2oih  May^  hy  permiation  of  the  Duke 
6tii0*ord*hoafe, 
Hlghaesa    the    Princess  Louise,   and    a 
ftpany,  specially  ladiea,  woto  present. 

r  WMtminiUjr  havinif  Uken  the  chair,  the 
I  tmA  by  the  Secretary,  Mr,  Fiadgate-  Thia 
^  ilfendy  appeared   in  kst    week's  Jaumalt 

.  %T.  UveMti-0ower,  M.T.,  m  Chairman  of 

|t(j  Committee,  moved  the  adoptioc  of  the  re- 

I  wharouB  countriee,  he  observed,  nearly  the 

"ijktion  are  engaged  in  the  producb'on  of  food| 

a  England  at  the  preienl  day  nearly  half  the 

jirp  no  omploywit   and  another   fourth  in- 

1  iniimfMjtTjros  which  are  exchanged  for  food 

^■1  alter  good  food  is  obtained  it  is  Barpriaing 

1  dona  to  treat  it  ecoaocfiically  and  kwp  it 

fo  doubt  the  great  majority  of  those  who 

UP  daasei  belonged  to  the  upper  ranks,  and 

f  inatrnction  ;  but  the  ejcpenaeof  the  artisan 

I  without    ddoquate   return,  although  thoy 

^to  return  re  sufficient  return  for  it  from  the 

"^  Jbr  its  ©ffect  in  elementary  achoola  for  the 

- '  i  attention  to  that  part  of  the  report 

any  weU -educated  lady  who  became  a 

imrbfur  of  cookerj^  might  thua  obtain  an  in- 

m  per  anaum,  and  that  any  aubacriber  of 

n  umuaUy  oouid  nominate  a  student  to  be 

.  DncaDo,  C.B,,  seconded  tha  resolution. 

L  having  invited  <]ueetiona, 

made  aome  obsen*ations  thinking 
to  be  reduced.  He  himself  went  to  ask 
'  Je«ons,  ftnd  was  told  that  male  leamora 
aifisd.  He  thought  the  malo  half  of  the 
ryouu^  men  in  lodgings  with  bad  cookery 
utifra«ure  of  the  public-hoiwe,  ought  to  be 

'  replied  that  the  object  of  the  achoot  was 
fi  piiblio  to  pay  for  the  sweetbreads  which 
•poilt  m  learning  how  to  cook.  That 
>  «me  was  a  happy  accident,  which  helped 
» ichool  by  paying  rem  uncrati  ve  fees,  B  u  t 
ft  iria  to  train  teachers  who  should  in  turn 
ffladge  of  cookery  broadcast  The  fees  of 
^a  tlo  farm  the  majority  enable  the  school 
!  wi^  toy,  indeed,  by  judges  of  cookm* 
I  ft«4l««iQ0d  good  technical  rt-aiilts.  ThV 
Oi  ^BOUlive  Uommittee  was  well  knovrn 
iflftfJrtjudgeaof  cookery  in  London,  and  had 
^  jPtpared  &  cdjufrmw*;  as  well  as  his  ewn 
I  »yiii^  a  great  deal.  They  did  not 
^1  who  came  by  ones  and  twos.  The 
mem  U.mOfim  people  by  training 
m  Ihem,  Gentlemen,  of  course,  are 
but  there  waa  one  mEnple  recipe  for 
fialodgmgi,  ^ 

f  A^^ifT  ^  V^pcm  that  the  thanks  of 
**«Ud   he   presented   to    her   Majesty'a 


education  and  proclaimed  it  m  the  revised  and  rereviaed 
code  of  this  year.     £  1 ,  000,0  0  0  an  d  more  of  puhli  c  money 
waaentruated  annually  to  the  Committee  of  Council,  and 
they  have  laid  down  that  in  ever>^  girla'  Aohool  where  the 
girls  pass  in  the  fourth  standard ^  if  they  also  paas  in 
**  Food  and  its   Preparation,"  and  in   **  Clothing  and 
Materials,"  the  school  will  receive  for  ©very  such  acholar 
an  addition  of  4a.  to  the  sjumal  grant.    They  farther 
l«iid  down  in  the  re-revised  code  of  April  kat  that  the 
time  given  by  boys  to  drill  or  by  girla  to  a  cookery 
lesaoa,  if  not  more  than  two  hours  a  week,  and  with  the 
approval  of  the  Inspector,  might  be  counted  as  school 
attendance  to  the  extent  of  40  hours  in  the  year.    The 
ne^  thing  this  aobool  might  properly  aak  far  wua  thst 
the  Committee  of  Council  shomd  not  tie  up  cookery  and 
clothing,    but    deckre    that    if   they    are   worth    4s, 
together,    they    axe    worth    2a.     separately.      In   the 
train!  Dg    collies,  alio*  throughout  the   conn  try,    the 
practical     teaching     of    cookery    wiU    now^    to     the 
extent    of    two-thirdi,    be    paid    for   by    the   State. 
The  expenses  of  this  school  in  preparing  teachers  were 
gteat,  because  the  students  ought  to  he  kept  a  consider* 
able  timt  at  practics.    They  had  even  to  send  the  cooka 
to  a  teacher  of  elocution  in  order  that  they  might  ieam 
how  to  speak  intelligibly  to  a  class  of  30  or  40  persona. 
If  the  experiment  were  to  he  properly  tried ^  the  society 
ought  to  have  £1,000  a  year  in  sulicriptions  for  three 
years.    The  work  was  to  he  done,  not  for  the  few,  btst  for 
many  millions  of  ovir  country  people,  and  every  place  of 
from  a,000  to  10,000  inhabitants  should  have  a  school 
whtjre  young  ladi^  and  old  kdies  (if  there  were  any) 
and  tho  artisans*  families  could  Ieam  how  to  cook. 

Kr.  J.  Maogregor  (of  the  London  School  Board) 
seconded  the  reaolutionj  and  said  that  now  the  Education 
Department  had  given  the  grants,  it  was  the  duty  of  the 
educational  organisations,  hke  the  National  Society,  and 
the  one  thousand  of  School  Boards  in  England  to  da  the 
rest.  Bo  far  as  cx>uld  be  tested,  there  was  the  most 
anxious  wish  among  the  humblest  class  to  be  taught 
cooking. 

Mr,  luckmastar,  being  called  upon  hy  the  ChairmaUt 
said  he  had  le»ctiired  tn  many  place*  in  the  country,  often 
at  the  request  of  clergymen,  gratuitously,  and  had  found 
the  warmest  Interest  taken  in  ^e  aubjeot.  He  had  lee 
tured  in  Cambridga^where  a  farmer  complained  that 
he  would  make  the  man  unwilling  to  work  by  showing 
them  how  to  live  on  4d,  a*day — and  In  Scarborough, 
Wig-an,  8 talqy bridge,  and  Brighton,  &c.  lo  Liverpool  th« 
School  Board  had  taken  up  the  subject,  and  a  committee 
of  ladies  had  bean  formed.  Ther^e  was  a  school  at 
Inieeda  under  one  of  the  South  Kensington  students.  At 
Wakefield  a  few  ladies  taught  domestic  cookery, 
cottage  cookery,  cookery  for  the  sick— the  cottage 
cookery  being  given  to  the  mill  girla  in  the  evening 
for  a  penny  each.  At  Boahey^  near  London,  a  kitchen 
had  been  annexed  to  the  schoolhouae.  A  good  deal  of 
prejudice  had  to  he  overcome  before  the  poor  could  be 
taught  to  uae  such  cheap  and  uaeful  food  as  haricot 
beanSf  sheops'  heads,  soups,  and  stews. 

The  Lord  Frovoit  of  Glasgow  (Mr.  J.  Bain]  deaoribed 
the  Glasgow  eatabliahments*  where  working-men  have 
the  fihoicf^  of  two  soups,  hot  and  cold  meat,  and  plum- 
pudding  for  6 Jd.  Home  cookery,  however,  he  said  would 
be  better,  because  the  wife  and  children  sometimes  suffer 
when  the  father  dinea  out. 

Ur.  Lncralt  (of  the  London  School  Board)  defended  the 
worki  Q  g  classes  again  st  imputati  ona  of  wilful  waste*  He 
thought  they  were  not  more  guilty  than  the  rest  of  the 
community,  A  better  knowledge  on  these  paints  had 
lately  been  obtained^  and  he  was  glad  his  clas*  would  get 
some  portion  of  it.  This  could  not  be,  except  through 
Government  grants  and  hy  the  School  Boards  eleoted  by 
the  ratepayers. 
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Mr.  Wroncli  iopported  ^«  clajoi  of  teaching  for  mem 
hy  tftyinjr  tbat  when  the  English  ftrmy  lay  Mow  BaIs- 
Waya,  while  the  French  wore  enjoying  thmt  dinner  our 
men  were  fttftfvitig- 

The  Dmke  of  Weitminstflt  proposed  a  vote  of  tbaiiks 
to  thr*  Dtike  and  Duobefla  of  Sutherlwid,  which  Lord 
Sydney  aecondedT  and  it  was  cani^  mth  acclatnationt 

Sir  H.  Colo  propoaed  a  similar  voto  to  the  Chairmwi, 
which  wae  seconded  by  Mr.  Jamei  B*t«mfta»  F,B*S,p 
and  pBAaed  with  applause. 

The  Duke  ©f  WoitmiuHter,  in  replying,  said  that  the 

sut3ce«  which  ba^  been  obtained  was  entirely  due  to  the 

exertions  of  the  Executive  Committee.   Thw  iociety  had 

only  rnnde  a  beginning,  and  thmf  task  required  much 

time*  attention,  and  money.  The  etatemont  of  Mr.  Buck- 

jiiMter  Bhowp<l  that  aa  soon  as  itiHtructore  are  tr^ned 

_Shey  would  find  places.    If  this  ^ocitjty  could  get  the 

lienda,  they  would  provide  inatnictors.     Good  (.'ook**ry 

Iwonld  improve  domefitic  happiness  and  prove  an  iinti- 

I  dote  to  drunkenncii.    He  said  the  Duke  of  Sutherland 

riiad  directed  the  galleries  to  he  opened  to  any  visitors 

who  liked  to  see  them. 


tur. 
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FOTITIONS  AQArNBT  THE  PATENT  BILL. 


Up  t/>  the  present  time  fourteen  petitioiis  havo  bean 
presented  to  the  llouso  of  Gommoni  againat  the  Patont 
BUI.  The  petition  of  the  Sheffield  Trades  CouncU  has 
I  been  adopted  by  the  Bury  Trades  Council,  the  United 
'  Shipping  Trndw  of  Liverpool,  the  Inventors  m  Dundee, 
the  Mnn cheater  and  Salford  Trade*  Council,  tho  Wi^jan 
Tmdea  Council,  and  tho  Hull  Tradefl  Council-  It  a*its 
forth  that  if  the  Bill  beeomefl  law  it  would  materinJly 
teaaen  the  encouragement  at  present  given  to  those  who 
devote  their  timoj  talenta,  and  fapadtiee  to  the  origina- 
tion and  discovery  of  useful  inventions,  and  would  cnuae 
prwctioftl  men  to  go  elsewhere  and  carry  their  inventions 
with  them.  They  arc  further  of  opinion  that  it  would 
retiird  the  progress  of  the  industTial  arta,  and  that  it  is 
no  improv^jment  on  tht*  present  law.  T^e  BirmiDgham 
Chamner  of  Commerce  thinks  that  sub-ieetions  (1) 
(4)  and  (tS)  of  clause  11  are  unneceasary,  afld 
that  the  true  functions  of  ex*mm«?r»  (pl^icad  in 
order  of  importance)  artj  (I),  noveltj ;  (2),  iuffi- 
ciency  of  speciftt-^tion,  and  (3),  expediency  of  four* 
teen  yeara'  protection.  Clause  6  should,  they  think* 
be  amended  by  leaving  open  the  number  of  examiners 
to  be  appointed.  A  full  schedule  of  fees  ehonld  be 
pnhliahed  for  the  varioui  proceedings  contemplated  by 
the  Bill  and  if  a  foreign  patentee  does  not  work  bis 
patent  in  En  gland,  ho  should  beoompeUed^  when  applied 
to,  to  grant  liccnacs  to  natives  of  this  country.  The 
petition  concluden  with  a  suggeation  that  the  fees  should 
ha  pednced. 

The  Leeds  Chamber  of  Commerco  recommends  that 
the  complete  specdflcation  be  examined  as  regmtds  priority 
only,  all  considerations  as  to  utility  being  excluded.  The 
examiners  are  not  to  possess  the  power  to  veto  any  patent^ 
hut  simply  to  offer  their  advice  to  the  applicant.  A  re- 
cord of  such  advice  is  to  be  kept  at  tho  Patent- offioe,  and 
ii  to  be  oppn  to  public  inspection.  Valuable  inventions 
eHim  require  a  long  time  before  they  can  be  brought 
into  working  order,  and  the  Chamber  ia  of  opinion  that 
seven  yoara  ia  too  short  a  periods  It  is  reoommended 
therefore  that  the  regulations  respecting  the  duration  of 
patonts  remain  as  they  are  under  the  enactments  now  in 
^m.  The  livorpool  Polyte<;hnic  Society  i»  of  opinion 
that  paid  Commiaflioners,  in  addition  to  tho  law  officers 
of  the  Crown,  should  he  in  I'arliament.  The  provi- 
sional specif  edition,  as  at  present,  should  be  retained, 
but  the  flnaJ  specification  should  ho  examined  as  l<i 
saMaienoy,  and  aa  to  whether  it  accoirds  with  the  title 
and  with  the  provisional  specification.    No  examination 


should   take     place    ai   to    utility    or  mrnt,    aod 

foreign  patentee  should  be  permit  .1  t  .   .ft  -  i^^j-m 
an  authorised  represtm  lative,    i\ 
only    to  he   granted    when    the 
is    applicable   to,   and   desiiablc 
an    existing    patMitad    procea*^ 
tho  mschinery  for  prantSng  sucli 
and  requires  to  be  mmplified-    Pr 
granted  by    the  Commisttonera  c-i   _  -_ 
inquirj'  mado  to  them,  and  on  paytDGnt  oi  m  bi«fe 
the  applicant.    The  term  of  seveii  yearn  i^  w  " 
adequate,  fourteen  years  being  in  most  5«w« 
time  in  which  the  prospect  of  remanenition  it 
to  induce  a  patentee  to  etjend  time  and  money  tm 
vention.    The  Hociuty  think  thi^t  aeve&tooa  y"**" 
the    United  States,  would  ol5fr   ftir^ier    m' 
invention.      They  propeaa,   in    cxmdmian^ 
Putent  Sluaeum  should  bo  convfrrt^   int*5   n 
museum  of  addnce  applied  to  indi- 
under  a  mimater  of  the  Crown  rt^i 
It  18  to  be  maintained  by  the  am-] 
offi  ce.    Th  e  Malleable  Xrotiworif-  . 
land,  Scotland,  and  Ireland,  aw  til  ^,.  —  -^  ^- 
will  be   dotrimentftl  to  inventon,  eapecmliy 
belonginff  to  the  working  dUaaea.    The  } 
of  provisional  spedficationa  should  be  co© 
examination,  except  aa  to  novelty,  is  eitb«f 
desirable*     The  appointuient  of  refar&w   tt 
unnecessary.    The  duration  of  a  patent,  i 
liroifced,  as  proposed  by  the  BUI,  should  tie  . 
twenty -one  yeari,  and  every  patent  shcmld 
foroe  during  tho  full  term  of  the  grant,  ii^ 
any  foreigii  patent    No  patent  should   bit  , 
noD-neer,  and  compulsory  lioenstia  (the  t^rtsiii 
by  a  public  authority)  dionld  only  be  immmd 

improvementa  are  appljc&ble  to  existing  , 

terms  for  the  use  of  an  invention  by  the  Cnnm 
ho  fixed  by  the  Treasury,  hut  by  the  pnhiioMill^ 
referred  to.   The  deposit  of  models  should  tmC 
in  any  eaae,  and  the  fees  for  a  full  patfot  -*"- 
ceed  £10,  the  first  step,  affording  a  pnedi 
visional  proteotion,  not  to  cost  more  than  ^1     , 
pool  Chamber  of  Commerce  entirely  tkpptt^v^ 
ciple  of  the  Bill,  hut  entertains  some  dotabt 
propriety  of  appointing  unpaid  Com^'     '^^ 


examiners  shoulifheperaons  of  the  highe«t  oiud 
and  the  salaries  should  be  such  as  to  secure  tn«1 
thoroughly  efficient  men,  aa  the  pineticiil  wb 
measure  must  greatly  depend  upon  the 
the  examiners  perlhrni  tiieir  dutiea. 


GROWTH   AKD    USES    OF   INDIAK 

WOOD. 


The  aandal^wood  forms  a  oonspicauna  _ 

finest  produce  of  the  Mysore  provineca.     Tliii 

defteribed  hy  Captain  Von  Somansi  in  tb^  : ' 

tho  administration  of  the  forest  avrvioe  of 
very  unequally  in  diffarant  paiii    of  ihm 
attains  the  greatast  hulk  and  hei^it  m  Tb„ 
moderately  heavy  miniillt  hat  the  peirfkiBO  oft. . 
in  &uch  localities  ii  net  ao  stiong  ■«  of  Hiat 
more  arid  spots,  eapecuUly  where  the  soil  in  f«di 
It  will  tiirive  among  rocks  vhere  this  soil  it 4 
trees  in  sucii  places,  though  small,  at«  gt 
of  oil.    The  hark  and  sap-wood  hava  no 
heart -wood  and  iwiti  are  highly  tf— ^^-'^ 
The  girth  of  a  mature  t»e  imnci 

slaQces  feom  IS  to  ae,  or  in  axoofit. 

it  attains  maturity  in  about  twcafcy*fl(V»  , 
older  the  tree,  the  neitfer  the  hoaft-vooi  1 
surface,  while  the  bark  becomes  dmep*     ~^ 

underneath,  and  frequently  bursts,    _, 

specimenA  the  absence  of  all  ji^^wo<>d,   Bnth  i 
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mukj  h&f  ahoold  si  onoa  be  felled,  m  thej 
l^atienaratft    The  Iwuzt-wood  is  li&rd  itnd  ha^vy  . 

Jfl  pttrtA  ara  Hied  for  earring  boxoA,  aibtua  c{>ver8. 

L  ma  >>thBr  iiseful  and  om^mimtai  artteles,  Tfaa 
b  vliidi  ;ixo  the  richest  in  oQ^  and  thd  chlpa  go  Lu  the 
ibik  Hindud  can  iifford  to  show  tb^ir  woaltb  and 
\iw  their  departed  relatt res  ])y  adding  sticks  of 
irwd  to  the  fTiner»l  pOe,  A  v©iy  large  quantity 
bI  ap  in  this  way  at  the  aremation  of  the  late 
i^k  m  Mysore.  The  wood,  either  in  jjowder  or 
[  np  into  a  pf^*  i^  lued  by  all  Bcahmmi  in  the 
ii  Bwd  in  tneir  dieting  uithinff  caabe  m^rki*  Tho 
ithft  twui  of  many  BC6nt)i,  anaifl  aometime^  uaed — 
D^  in  tlie  earyed  work  seen  in  BomliJiT — for  dis- 
|vi|b  ill  Boezit  ailielos  which,  beiiiii^  ri*ully  ciarred 
L  waod,  afe p&Bsed oSmU  made  from  Uue 

l-pw>d  i^  found  m  open  placei  eipofted  to  mnch 
1  lOiiustiDtH  in  trat'te  of  jungle  t^nd,  of  which 
I  hKn  be«a  kept  as  res^r^'ed  forests     It  cK^eurs, 
chiidy  In  Msattoed  ptttchei  or  in  single  treoo, 
^  Imm  of  can^j,  Kod  on  hedge  banks  and 
*  ieliij.     It  grows  &om  seed^  and  is  said  to 
I  tvcnty-^Te  yean;   it  is  rather  difiicult  to 
Itfaepractiee  of  dibbling  in  seed  in  auitabb  sol! 
isr  befit.     If  the  coimtry  is  too  moist  for  it 
the   wood  ia   la^S^      Hyots   are  nati^raily 
)  to  having  th«?  saiidfil'tr^t^s  in  their  lloM^] 
^ll»  10  striciiy  preierved  wherever  growing, 
f  AeedliDga  ure  plonghed   qp  yearly.      An 
lorr^y  proceeds  with  its  operaliontf  and 
;  gfti  ft  more  pertnanent  interest  in  bifl  hmd, 
,  fnitivHiion    extends,  the  uomber  of  trees  in 
»dl  diminiflh,  and  the  reserres  now  being 
I  be  mere  valuable  than  ever. 
'  frjnnnpoly  of  tMa  product  Mems  to  he  of 
Ung  back  %o  the  Hindu  Princes  who 
in  1790  an  order  was  ksuod  by 
'be  preiaenmtion  of  iwndal-wDodt  im- 
tb^  OUttlng  of  it  without  ptTiriiesaion 
i  ridia  Oofiapany  obtain^  from  Hydt>r 
ng  aiti  ratify  in  g  to  them  the  privi- 
;  J  tern  by  the  several  Midabar  powers, 
•■4^  pt^rcbaieni  and  exporters  of  the  eandal- 
le  l«]titori »  pOMessed  by  them.     By  the  treaty 
'  Jii,  dated  August  Sth,  1870,  t^  company 
I  tde  and  exQliul?e  right  of  purebaaing  all 
wood  prx>duced  in  Mysore.      The  wood  ia 
[  lo  Bombay,  and  is  exported  by  sea  to  China 


CQEE£8FO¥BEI7CE. 


KTS  rOB  JHVEKTIONS  BILL.  U7o. 

I  Bin  introduced  by  the  Lord  ChanecUor  to 

" '  Oit-lawa  having  been  consider«^d  by  the 

agfenta  at  sc?ei^  general  EneetingSi  to 

im  «et«  summon^  [and  at  which  Mr.  H, 

'  MfsAra.  Bobt^rtaon,  Brooioani  and  Co.|  pre- 

kiive  psMdd    rfifiolutions    iugg«sting   the 

nrtNiTTitTTYiD    which ^  ^om  the  pmctical  e\- 

t»pr  '    exercise  of  their  pTofeasional 

fisa«ntial  for  the  better  protec- 

lighta,  and  the  adTantageoua  working 

kUw* ; — 


ntpni' 


y,  it  is  deebablo  that  one  or 
ibould  be  appointed,  to  be 
'  ieebnical,  *cienti£c,  and  legal  know* 
k  all  matters  and  cases  in  reference  to 
1  and  decided,  subject  to  an  appeal 


2.  That  all  patent  agenta  be  registered  under  such 
regulatioui  as  the  Conunissiouers  shall  moke,  and  such 
be  allowed  to  praotioe  in  all  matters  before  such  Com- 
missioner or  Oomminioners. 

3.  That  the  number  of  examiners  and  assistant 
examiners  is  inadequat^f  and  that  neither  the  referees  for 
patents  nor  the  dutios  proposod  to  be  performed  by  them 
Sj-e  necessary  or  degiruble* 

4.  That  application  may  be  made  by  the  applicant 
lodging  a  proTiflional  specifiDation  aa  provided  by  the 
Act  of  IM'2,  which  has  betsn  found  to  w^rk  well^  and 
should  be  retaiued.  That  the  final  ipediofttion  ehould 
he  filed  withiri  six  months  from  the  date  of  application, 
the  proposed  examination  being  made  alter  the  filing  of 
the  complete  or  final  application. 

5.  That  notice  of  filing  the  complete  or  final  spetiifica- 
tion  be  pubiiabed,  and  that  any  person  having  an  interest 
in  oppojfing  the  grant  may  lodge  notice  of  opposition, 
with  particuliira  of  his  objt'ctiona,  within  %  preerribeS 
timf^,  the  objections  (if  any),  with  particulars  tfaei^f, 
being  referr^  to  the  CcmmtsBloner  or  Commisaioneit, 
with  the  report  of  the  examiners. 

6.  Tiiat  the  filing  of  the  complete  or  final  specification 
be  equiTalent  to  notice  to  proceed  -  and  that  formal  notice 
to  proceed,  if  necessary  for  Roy  reaaonsj  be  giren  at  the 
same  time^  That  the  patent  shall  he  sealed  within  threo 
months  from  the  date  of  filing  the  ^nal  specification. 
That  the  provisional  protecftion  shall  be  for  mmo 
months. 

7.  That  giving  power  to  the  examiners  to  decide  as  to 
the  utility f  vnlue,  great  importance,  or  &ivolonschai»«|«r 
of  an  inTontion^  is  not  desirable.  That  the  examiners 
shall  report  not  only  whether  the  specification  is  printa 
fdms  sufficient^  bmt  also  whether  it  accords  with  the  title, 
Vnd  with  the  j^toriaioiid  apecifi cation. 

8.  That  it  is  not  d«i!rable  in  any  ease  to  limit  the 
duration  of  a  patent  to  seveii  yeavsr  tsnt  that  on  the 
contrary  the  duration  of  tmfgf  pt^ent  should  be  for  21 
yeara. 

9*  That  the  examiner  shall  la]^  Ins  report,  with  ap- 
plication, specifications,  and  rehitive  documenti,  before 
the  Commissioner,  or  Comiailsionera,  who  shall  consider 
the  aame,  and  shall  hear  the  applicant,  and  any  opponent, 
and  then  make  public  the  application  and  speoificatioos 
only- 

10.  That  all  patents  granted  ought  to  remain  in  force 
irresp<?titive  of  foreign  patents.  That  a  patent  shall  not 
be  granted  on  the  application  of  a  foreign  tnvisotor, 
unless  the  applicant  declares  himself  to  be  the  first  and 
true  iuYentor,  or  hia  authorised  representative,  and 
no  patent  shall  be  granted  in  respect  of  a  com* 
fn  union tion  fbom  abroad,  except  from  the  true  and  first 
inventor. 

1 1.  That  there  should  be  no  power  to  TOiroke  A  paCenfc 
for  the  non-user  theTeof* 

12.  That  it  is  dosirjibl©  to  restrict  the  obligation  to 
license  to  cnscs  where  the  impro^omBnls  are  applicablo 
to  existing  pmcrsaes. 

13.  That,  in  default  of  agreement,  the  terms  between 
an  inventor  and  the  Crown  shou]{]  be  settled,  not  by  the 
Treasury,  as  propoted,  but  by  the  ssme  aitthortty  aa 
shall  fix  the  terms  for  a  compmsory  license. 

14.  That  it  is  not  desitnblo  to  require  the  deposit  of 
models  in  any  case. 

16.  That  the  rules,  when  mndo,  should  be  sanotionad 
by  Parliament  before  coming  into  operation. 

16.  That  it  is  desirable  that  all  ffttimp  dutias  require 
to  bo  paid  by  inventors  bo  very  materiaUy  reduced,  and 
that  the  entire  stamp  duties  for  the  grant  of  letters 
patf^nt  should  not  exceed  £10. 

ITiat  a  clause  should  be  introduced   providing  fcr 
certain  days  of  grace  for  payment  of  stamp  duties  boisg 
allowed  on  payment  of  a  moderate  penaity . 
I  am,  &c,, 

C*  Ghaham  CAattoN,  Secretary, 
The  London  Patent  Agents'  Oommlltee. 
II,  ClecD^af i^ian,  Stratid,  W.C  >lutie  Ut,  Ifffft. 


AQEICULTURAL  OTAT1STI08  OF  INDIA. 

Sm,— It  waa  mot  poesible  for  me  to  got  in  a  word  at 
the  diftcoMion  of  the  above  aubjeot  the  other  evpning. 
1  will  therefore  thank  you  to  be  kind  enough  to  find 
apac#  for  a  ftiw  rpinarks  in  your  neit  issue  by  wa^*  of 
keeping  the  "bnUroUini^/'  and  keeping  puhUe  attention 
on  the  question  from  flnj^jspng. 

I  The  Government  of  India  U  at  its  wit's  end  ta  !ind  a 
proper  and  effectual  roeiuis  of  raising  a  reTenuo^'itbout 
oppatBoiEig  and  atarv'ing  the  people^  ^^^  straightway 
adopts  any  and  every  conceivable  plan  but  the  right 
one.  They  tai  the  peopled  aa]t— thty  withhold  the 
land  &t>m  tbe  people,  and  keep  ib  in  a  state 
of  jnngle,  occupied  by  Bnakee  and  tigera  only, 
rather  than  parcel  it  out  to  the  people,  both 
natiTe  and  European,  en  Bound  priotiples.  They 
ivke  the  beat  agricultaraJ  land  (in  some  districts)  from 
the  cultivatton  of  bread  stuffij  m  order  that  they  may 
gain  filthy  luore  by  forcing  on  the  Chinese  Govern - 
ment  a  policy  which  la  repugnant  td  the  latter,  and 
which  they  (the  Chinese)  have  repeatedly  proteated 
BwnBt,  vis.^  the  polity  of  supplying  the  most  ae^raded 
JILbhwi  of  the  Chinese  with  opium,  and  thereby  pio- 
mo^ng  the  demoralisittion  and  brutaliaatLon  of  the  people, 
thi:a  commit  ting  a  threefold  crime* 

First*  Starring  our  own  people  in  India  by  cruelir 

pjeTonting  them  <:ultivatiDg  the  loiHot  their  daily  bread. 

8eoond.  By  forcing  upon  the  Chineee  Government  a 

poUcy  they  protest  against  (and  rightly  so),  and,  as  a 

,  natural  consequence, 

Ihirdly.  Preventing  onr  own  people  at  home  m 
England  earponding  their  Dperations  in  honourable  and 
pifl«penju»  industry  by  supplying  the  400,000*000  of 
ClLLBeae,  &c,,  -with  clothings  ^o  produce  of  our  own 
BjindlfiB  and  looma. 

The  manufacturing  nabobs  at  Manchester  are  con- 
tinually itraioing  at  Uiat  infinitely  small  gnikt,  the  6  jjor 
cent  duty  on  their-  goods  in  India,  and  they  aro  quite 
rigtt  in  so  doings  but  wrong  in  swallowing  at  the  same 
moment  that  mighty  big  camel  in  the  shape  of  50  to 
100  per  cent,  duty  which  wo  levy  on  the  tea  or  coffee  of 
India  and  China.  Thia  is  very  inconsistent  and  very 
nojust ;  moreover  it  is  suicidal  on  their  part,  for  it  is 
the  means  of  prompting  capital  to  embark  else  where  in 
competition  with  them  where  there  are  no  such  weightB 
p\it  upon  them.  ,    ,       < 

At  this  very  momeut  there  are  mills  building  in 
Botobay  to  take  away  our  cotton  industry  (and  why 
should  ihero  not  be,  that  is,  if  done  under  the  perfe^jt 
law  of  liberty  of  commerce  i*),  and  at  Calcutta  milla  are 
being  erected  for  jute  spinning  and  weaving ;  in  fact,  I 
have  had  submitted  to  me  samples  of  bags  from  there 
equal  in  price  and  quality  to  »4iy  made  in  Dimdee*  The 
effect  is  already  fdt  in  Dundee,  ^d  short  time  is  the 
result ;  so  that  the  Manchester  and  Dundee  manufuc- 
turer  will  soon  have  to  shut  up  and  ccxnvert  their  spindles 
und  looms  into  plough  shares. 

We  shall,  therefore,  shortly  have  to  read  a  paper  on 
tho  Indian  Mannfacturing  Statistics^  rather  than  Agri- 
cnltural.  Mr.  Blarkham's  paper  was  a  very  able  one, 
ttdd  would  have  been  very  necessary  had  thcro  been  any 
surplus  agricultural  produce  worth  the  trouble  and  ex- 
pense of  erecting  statist  cal  CiatabhshmentS'  But  as  it  is, 
it  is  only  putting  the  cart  before  the  horse.  The  land 
policy  is  wrong!  J^*^^  instance,  in  Scinde  and  the  Punjaub 
there  are  eighty- eight  milliona  of  acrts^  out  of  which 
only  sixteen  milHom*  are  cultivated,  and  these  eiiteen 
millions  of  cultivated  acriiB  have  to  feed  and  employ 
neajly  twenty -five  millions  of  population.  Therefore, 
the  only  way  to  '*bell  the  cat"  is  to  have  a  ** sound 
waste  land  policy;  '*  this  I  have  repeated  over  and  over 
agauit  m  seaaon  and  out  of  leuaon,  and  although  I  may 
be  wrongs  I  have  never  heard  anyone  produce  argu- 
menti  to  prove  me  so  yet,  although  I  am  o|Mm  to 
ooEvictioQ.— I  am,  &c.  T,  BEiisoa, 


OEHEEAL    SOXES. 


British  Aisociatiaii.— The  forty-fifth 
BriUfih  AMocialion  will  be  h*ld  at  BrwM, 
Augmit  i!6tb.     Augtut  lit  hst  bean  fitted  u  Um  I 
rtoeiving  pipera  t(>  be  road.     Up  lo  August  i^^^^ 
t)0  hp>d  by  membert  on  writing  to  Professor  A*  \» . 
ion,  UnivprBlty  Colleg#.     After  that  dale  a  P«»™.    - 
tion  it  rsquifed.    The  receptwn  m&m ,  B  nstolt  will  »•  s 
Monddj,  August  25id.     The  terms  of  mtaab<tt»fttp  * 
Life  mtmberft  a  ooropLjiition  of  £10 ;   aniLUal 
the  first  f  ftw,  and  £1  every  iucc€wdin§:  yew  ;  I 
the  year  £1.    AMlteatton  to  be  mads  at  ih»  t^Brnt 
Assodation,  29,  Albsmarle-atreet,  W> 


HOTICES, 


FSOCEEDmOS  OP  THE  SOCI^TT,  i 


BlONALLOTO   on  RAILWAYS* 

Sir  D»Tid  Balomona,  Bftrt,,  will  ^^liliill 
Society's  Great  Boom,  on  June  the  Tth,  somdi 
illtiatrativo  of  his  method  of  dgnulling 
ways,  and    will  explnin  theif 
action*    Mcmbera  and  others  intereated  ; 
to  attend*    Time  from  twelve  to  foor. 


MEETIH&B    FOE    THE    IHSirarO 

Mos,  ...SOCIETY  OF  ARTS,  Jo1wr^i:jet,A4rfi 
4  p.m.  Exhibition  vt  Sir  D*r>d  Sa] 
Method  of  B%naUing  on  BAfl»*T«  '* 

Bfijtl  Iniititaition,  Albeiaarle-#tiwt,  w^-,  S  j 
Monthly  Mec^loff  ^ 

Bodi^T  or  l:BErineen,  a, 
Mr^  Bt.  Jdka  Diif . 
C>inttDUOti«  Brmket"       ^  ™.  -,    «  i 

BritiAb  ArcJil'Pi^U^  »*  Oondait-aeKt**  W,,  S^m.J 
VietohaljMtitute  (at  the  Hociio*  tmrn  Oot 
Bvm.    Anniiil  M«etLQg*    AddnMli9-l 


Tgkb. 


BocUa  eamm  AMociatitin,  1 ,  Adam^itee^  4 
8  p.m.  D*.  Owmeiiiii  In^h**  "Thi  ■ 
Uaioo  of  tbA  BiiftiBh-fpofcking  XAtion»." 


Win. 


„Birkbet^  Bcienme  Bod«t7* ' 
8p  m.    Mr,  E,  Q.  Clayton,  ' 
Maiiij(iw!tu»."  ^  «,    „ 

Photogripljic. f, Oosdint'itri^^  W.,  8 pi 

Anthropologiaa  InitttWie,  €,  it  M«!J^ ' 
C»pCaiii  luehBd   F.   |«*0J>:*  ^*  ,  , 
SiJoii*,'*  and  *,  ''  Tfc?  Kiiiiieo  Citwa  of  I 

Bof&l  ColDiiial  {*t  the  P»J-ro*ll  Sa^ani 
place), S  p  m.  Mr.  H.  Ji.  T.  SUw^wain*  * 
Ago  uidNow^'* 
,.,Q«jlogiestl,  Eurlinftoo  Houi*,  W.*S>m. 

HM^al  litenrf  Funtl,  10,  Jolm-Knei^ 

EoAsodetf  irflitaatux*,  *,  flt.M«tia1i 
Ai^i^ologicftl  AmeUtloD,  SSt  £ 

Tauaa..  BovbI,  BtirtiB^fcon Hooae,  W.,  8lp^  ; 

ADtiiinirieB,  BiMiiig|CRi  Hot^K*  W^  ai^*^ 
BCathflaiara^  ]a,AIbflcaatlfr^tl7« 

FBI Jimtotfhll«opldold,j«?»trj  ^^  ^    ... 

AiMieini^ftl,  Bwotrwt  n^iuae,  W.C  ,  <i  ^m, 
Quekett  Clnh,  rnlveraitj  CoHftpe*  ^X»4 * o. 
litertfT  ud  ArtlittQ,  T,  Gtm«  rtft^  ^±*J  L 
Bfflfal  Botania,  Inaar  Ctrel*.  B^yiar^tg^^y 
Vtoiamx  ficatieft  **  qmwni^mm  of  *>^__ 

Bat .Boyil  BetuiJ€,  lanet  Circle, 


JOURNAL  OF  THB  600IET7  OF  ARTS,  Jdns  11,  1875. 


64  S 


IL  OF  THE  SOCIETY  OF  ARTS. 

Ho,  1,177.     Vol.  XXm, 


FRIDAY,  JUJ^E  11,  1875. 


3EEBIHGS    OF    THE    SOCIETY. 


COITTeESAZiaiiE. 

uetf's  Conversazione  will  be   held   on 

»  2titlit  fti  South  Kensington  Musenm, 

lion  of  the  Lords  of  the  Committee  of 

[on  Education^     Carcb  are  bsuod  ttili  dajr* 


0!r?£ll£HCE    OF    INSTIT^TIOITS. 

nty-fourtli  Annual  Confertmco  between 

i  of  the  Soeioty  and  the  ropreflentativ'es 

la  Union  will  take  place  at  the 

iouse,    on    Friday,    June  2oth.      The 

I  be  tAkon  ftt  12  o^clook,  by  Major-General 

-WlLMOT,  E.A.,  P.B.S*,  Chairman  of 

I  of  lostitiitions  and  Lec&I  Boards  are 
iead,  itnmtdiatelg^  the  naniea  of  the 
taves  appointed  to  attend  the  Con- 
oarly  notice  should  be  given  of  any 
lieh  Institutions  or  Looal  Boards  may 
n>preaentati?ea  to  introduci^  to  the 
s  Conferenoe. 


iil  TEAIiriVa  SCHOOL  FOE  MtTSIC. 

tmaxid  of  H,R,H*   the  Prince  of  Wales, 

of    the  Society,  a  Conference  will    be 

(TOttgh -house,  on  Tuesdiiy^  the  lath 

Urn  to  promote  the  e^tablijjhment  of 

i^ltrshipa   for  the   City  of    London  and 

iit?in  District.      Invitations  to  the  Con- 

ftTs  honyri  iiaued  to  the  Lord  Mayor  and 

to  the  Members  of  Parliament  for 

be   Metropolitan    Boroughs    and   the 

i ;  to  repreaentati vea  of  the  principal 

liet ;  to  the  Council  of  the  Society  of 

Lto  merohantSj  bonkerB,  and  others  in- 

i  OHi  BchooL 

llowini?  letter  from  hia  Royal  Highness 
■If  was  read  at  the  meeting  of 
mon  Oovavinl^  on  Thursday »  the 


"Mtrltjoroiijlj^liame,  Mftjr  25,  UTS, 

"  My  LirJj^-Yomr  Lordship  i%  dou biles*  well  aware 
that  effottft  httve  bden  made  for  some  tim&  past  by  the 
Soctdty  of  Arta  to  establiah  a  Naliooal  Tralniiig  School 
of  Mitaic. 

*'  A  auitalilft  building  fat  the  school  has  ba<in  erected 
by  the  Ubarality  of  Mr  U,  J.  Freake,  closo  to  the  Rayal 
Alb&rt  Hall,  at  KeasmprtoB^  which  m  tiEmrly  flolshAd* 
The  admiaston  to  the  Bchool  will  ho  by  meam  of  irm 
Scholarahipa  obtained  by  publio  compotitions  hold  in 
varioui  centres  of  the  United  Kingdom.  The  beat  la- 
itructiozL  wIU  thus  be  given  to  jaung  persooB  of  muaioal 
talent. 

"  Yonr  Lordship  will  aee,  from  the  following  it&te- 
meot,  that  v^duable  and  ext^nsire  support  has  baen  pto- 
miaed  for  the  foundation  of  theaa  free  Scholat-ahips  by 
this  ^sat  towns  in  the  oouatry :  and  tha  organise tion 
has  proceeded  so  far  that  I  hare  thought  that  the  work 
of  eatftbliBhing  Soholarship^  for  the  City  of  London 
and  the  metropollt'in  diatrlet  might  now  he  entered  upon« 

'*  T  propose,  thfl^-efore,  as  President  of  the  Society 
of  Arts,  to  hold  a  conftjrence  at  Marlboraugh^boiue  on 
Tueadfiy,  the  15th  of  June,  and  to  invite  gentlemen  re- 
presenting the  Corporation,  the  gretit  City  Companies^ 
the  merchant*  and  bankexs  of  London  to  t^bo  piurt  init* 

^'  I  addreu  myaelf  naturoUy,  in  the  &rst  instanea,  to 
your  Lordahipj  to  request  you  to  afford  me  your  valuable 
assistmce  and  experience,  so  that  the  conference  may 
hfive  successful  results,  aod  may  caatributa  towards 
giyiog  to  muciical  talent  a  frflo  musical  school  worthy  of 
the  country  and  equal  to  those  which  are  establi^ed  in 
so  many  parts  of  the  Continent,  This  was  an  object  in 
which  my  father  took  a  deep  interest,  and  it  in  my  great 
desire  to  help  to  carry  it  int^i  efldct* 

**  I  am,  my  Lord,  your  obedient  servant, 

"  Almeht  Ei>wajlo»  Pm  President  of  the 
Society  o!  AttSi 
"  The  RlKbC  Itoa.  the  L^inl  ^fiyor.  ' 

On  the  motion  of  Mr.  Lawley,  chairman  of  the 
City  Lands  Committee^  a  deputation  from  tho 
Corporation  to  the  proposed  oonfarence  was 
appointed}  compoied  of  the  Lord  Mi*yor,  Alder- 
mati  8ir  Benjamia  Phillips,  Alderman  Bir  Francis 
Tniscott,  Alderman  Finnic,  Alderman  Cotton, 
M.P. ;  the  Sherifl&j;  Mr.  Lowman  Taylor,  Mr, 
H.  A.  Isaacs,  and  Mr.  Davis  3ini». 


BEITISH  KUSSITM  VlSlTOES. 
The  following  notice  of  motion  in  the  House  of 
Commons,  for  the  3rd  inst.,  was  given  by  Sir  John 
Lubbock — 

British  Mnseum  (Viaitorfl},— Copies  of  lettsr,  d^^ted  the 
4th  day  of  October,  1S73,  from  the  Society  of  Arts  td 
th«  principal  librarian  of  the  British  Museum,  askizig  to 
be  furnished  monthly  with  th&  ratnrus  of  the  number 
of  visitors  to  the  Museum*  ^id  endoamg  a  dozen  printed 
forms  to  be  flUed  in  monthly  with  thesa  numbers  : 

Of  reply,  dated  Novemberi  1873,  from  the  Muasum 
declining  to  furnish  the  information  aek^  for,  and  point' 
ing  out  that  the  total  numbery  visiting  the  Museum  ia 
the  year  was  given  annually  in  the  Blue  Book  : 

Of  application^  dated  tht^  20th  d^y  of  January,  1875^ 
from  tlie  Seoiety  of  Arts  to  the  British  Museum  renewiHl  t 

Of  letter,  dated  the  I7tb  day  of  February,  1875,  in 
reply  from  the  Museum,  stating  that  the  second  applica- 
tion had  been  submitted  to  the  trustees,  who  adhered  to 
their  original  decision : 

Of  letter,  dated  the  13th  day  of  March,  iST^t  fpo™  the 
secretary  of  the  Society  of  Arts  to  the  secretary  of  the 
Treasury,  drawing  attention  to  the  publication  «f 
the  monthly  returns  of  visitora  to  the  various  pttbUo 
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^, , ^  and  oiking  the  mfluenco  of  the  Iiordi  Cqih- 

iiasiotiarfl  to  induce  the  Britkh  Museum  trustees  to  fur* 
luah  the  monthly  rotuma  : 

And,  of  reply*  dated  the  23rd  day  of  Marth,  1875,  from 
th&  Treaaiixy,  that  their  LordBbipa  caunot^mterfere  with 
the  decifliou  q(  th^  itimt^^s^ 

Sir  Jolm  Lubbock  writeB  to  the  Secretary  of  the 
Society  of  Aita  m  follows  :— 

Bth  June,  1*^75* 
Mv  Deaii  Sra,— With  refei^nco  to  your  UIUt  of  the 
2 III  Hfiy,  the  Tr^ynBary  bav©,  I  am  sorry  to  eay,  doelined 
to  give  the  coireftpondejicij  flsked  for. — I  am,  de*r  mr, 
youra  truly,  Joh^  LuBBOClt. 


ject  of  *  *  Til  0  Eusrian  Advaace  in  Central  Aiia  ki 
Commercittl  and  Social  aspectn  towwdi  Is^t 
tbe  East/'     To  treAt  the  question  ••  it  d« 
would  occupy  4*  volume,  and  I  can  ctdy  _ 
at  the  leading  topic*  in  tbo  form  of  ffiigg?v«tmgj 

As  a  miiiioDarj^  I  cannot  be  indiflci^&t  tiij 
drmgers  of  a  drifting,  sMftiiig  policy 
Central  Asia,  which  mvkj  involve  the  twn^i 
Empires  of   England  imd  Buflaia  in  a     ** 
and  thereby  throw  back  the  moiral,  m 
religious  improvement  of  India  and  Bn 
considerable  period,  ai  much    of   th« 
money  devoted  by  both  0o  vemmenta  to  < 
and  social  objecta  woxild  imdcr  «uih  ciit" 
have  to  he  diccted  to  militajy  objett^. 

Tho  thirty- ail  Missionary  Societiei  asd\ 
hundred  foreign  misaionarias  that  In-boiir  f" 
have  a  deep  «take  in  the  preservatioii  of  t 
pirc  of  2aO,CHlO,iKX)  from  revolt  and  plai 
in  tbe  upboldittfi:  British  rule  aa  the  fiim  [ 
of  Christian  civilisation  and  of  tr&fie.    Tlii?  fi 
out  of  roads  and  tbe  esttension  of  BriUsh  li 
are  as  important  auxiliaries  to  Christiimilf  ■ 
East,  as,  eighteen  oenturioa  ago,  the  T^-"" 
Ration  was  to  Europe* 


Abia,J 


A  meeting  of  thii*  section  was  held  on  May  13thj 
Lord  Kapier  and  Ettiuck,  KJH,,  in  the  chair, 
The  paper  read  was — 

THB  EUSBTAK  ABYAKCE  IN  CENTRAL  ASIA, 

IN  ITS  COMMERCIAL  AND  SOCIAL  ASPECTi3 
TOWAima  INDIA  AND  THE  EAST. 
With  Eit  txacm   thoj*   S^<nn7Yv«R'fi  RiPOfcT  ov  Tu»- 
jtasTAif,  A>'ij  A  Mat  PoniTiNc  out  the  Phoj^otki* 
BAILWA.T  Lutes  ruoii   Kussia  throuo*  StHWitTA  to 

PsElir,    TURUUOH     C«KT1L4L    A^IA    TO    HAWItOTr,     A»T>  ! 

TaaouQH  TiFLifl  A3rt>  Tlhran  TowAioMi  InntA,  I 

ly  the  Bav.  Jamei  Long.  i 

When  it  was  proxio»cd  to  me  by  the  Secretary  < 

of  the  Society  of  Arts  to  read  a  paper  on  '*Thc 

meroml  and  So«al  aspects  towards  India  and  i^at  ^  ^^  i,,,^  fori  1.800,1 
the  East,"  I  at  first  declmed.  from  an  «rpre-  ^"a.  J^^R^f,  ^  tjonuderod  th«  ^ 
h«a,ion  thai  the  subject  of  C^trai  Ari^ ^-t.d  I  E-* J^^-  Co^^l^y  c^^derc^^  ^. 

solely    m    ita    commewial    aspect,    "^e^t  .  «H^    "'^°    ^7 +„  forfv  railUaturatc^^ 

mo«?  lull  English   puhUe  opinion,   which    is  m   --^^  to  ^^     "^^^^f  ^  J 

a  dangerous  stato  of   .omnoW  on  *!>«  «;<'^t*   Bomb^  was  Sd  abcnt  the  time  P(d«l 

J  have    advanced,   England  nortii  k«^ 
Russia  south  from  St.    Petertbur^.  Wl 


Petee  the  Grkat,  Ceittkajl 

Calcutta* 
The  place  where  we  meet  is 
it  is  only  a  short  distance  from  the 
B uukinieham  -  street,  Stran  d ,  which 
Great  occupied  when  be  came  to 
16D8,  workings  as  a  ship-carjientCT  it 
and  studying'  that  commercial  ^iwit 
was  ao  anxious  to  transplant  to  bis  owtil 


Centnd  Asia*  and  which  are  raisdng  issues  that 
may  strain  British  power  to  tbe  utmost,  and  sap 
English  rule  in  India.  I  was  therefore  unwilling 
to  contribute  in  any  degiee  to  perpetuate  the 
popular  delution  that,  as  reganls  Central  Asia. 
ttiftTft  Dfe  no  ieriouB  grounds  for  alarm  in  the 
relations  between  England  and  Eussia,  I  belie vi^ 
there  are  strong  grounds  for  apprehenmon,  and 
tbat  tbe  public  mind  needs  stimulants »  not  opiates. 
The  former,  however,  are  Bupplied  in  Bir  H.  Raw- 
linson's  esceUent  and  exbaustive  work  on  **  Eng- 
land and  Ensaia  in  Central  Asia/*  just  published* 

However,  having  watched  in  India  with  deep 
interest  the  progress  of  Russia  in  the  East  for  the 
last  twenty-tive  years  in  relation  to  its  influ- 
ence on  India,  as  well  as  the  moral  and 
3uaterial  improvement  of  Asia,  and  having  spant 
two  years  in  Bnssia  studying  the  working  of 
matt  emancipation,  and  the  great  reforms  which 
cbari^terise  the  glorious  reign  of  the  Czar  libcra- 
top,  I  thought  I  might  contribute  my  mite,  the 
result  of  personal  observation  and  investigations 
made  through  the  Russian  language"  itself,  to 
inttoducc  the  very  int-eresting  and  important  sub- 

*  Tht  vam  who  wjinl*  tn  irat  boctmt*  iDfonoiifeioa  mboot  R1211U 
murt  i»^  It  tbraush  tbo  BnutUn  ^M^fvag^.  ^  Very  few  of  tke  mmhf 
w«r)i!ii  that  appeu  In  Rutiia  ue  tratislfttjd,  lutd  tht-y  eonaequcaUy 
Jtmaiik  unluQowii  to  tbfi  EugUib  pobllc^    Tlilt  U  a.  lerious  lals. 


becoming  such  neighbours    in  <  '^^ 

the  great  probleiu  is  now  to  p; 
becoming  a  coUision.     But  whil^;  J 
the  founder  of  Calcutta,  only  conteTL 
tory  for  the  sale  of  goodg,  smd  the  rule^  ui  < 
for  the  next  eightj^  years  never  looked  ^M 
tory  reaching  to  the  Himaiaps,  Peter  ttilf 
a  far- seeing  mim,  regarded  his  new  eJ^<M 
window  into  Europe,  but  ho  wanted  tooWT 
to  look  into  India,  hence  his  exptiitiia  i 
St.  PeterBburg  rose  a  few  yeaz«  f****'^  *»**' 
out  of  tbe  swamps  and  iaiiE  of  ^v 
Russia  had  only  one  poi:t,  Arcbik:  _ 
larger  than  a  fishing  boat:  now 
seventh  part  of  the  habitable  lorfa*:'^ 
with  the  Padiic,  Baltic,  tmd  pOT»T 
the  Persian  Gulf,  as  her  mbonro, 
pire  converging  on  India* 

The  Vitai.  IxpouTAJiCE  or  ths  * 

Asia  Questiok. 
No  question  of  the  day  is  of  d^fp^s^ ' 

Cm 


In  J 
Lam  ley  on  "  The  Te*  Trtd*  ^t  Rimlv" 
Misla  ittelf  pDbliahw  very  eJafcomli  Miiiw*** 


*  aefttiitiet  can  *»  atuftly  i«n»f*a«l 
*The  Te*  Trtd*  *f 
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^hid  tJun  this  C^tral  Asia  question  in  the 

K^  iipectst^The  Bntisli  Bmplre  will  haTe^ 
|pi  jcsti  elapse,  a  great  sfimi-oriental  Em- 
KMohmg:  9^000  miles  froin  the  BlfM^k  Sea  to 
Bfefl  ftf  tTapan,  backed  with  two  millions  of 
1^  •  il  dose  to  its  Indian  frontier,  and 

fc_  by  barriers  easily  passed.    WKen 

I  EngUsii  peoplf^  talk  of  the  di&culty  of  in* 
iog  India^  they  i^oro  the  thirty  invasions  of 
i^  thftt  havti  already  taken  place  from  Central 
||(tli"^Hmdu-Kush  has  nineti^on  passes  throngh 
;  md  thihi  the  Afghans  ruled  Kortbem  India 
'acsitimes.  As  to  tho  jihysical  difficulties  of 
Bliing  troops,  they  are  not  to  be  exceeded 
wlaat  IH*?bit9cb  encountered  in  the  Balkans, 
K&Qan  at  Khiva^  and  England  in  Abyssinia. 
■LS  is  an  Empire  looked  up  to  with  iguo- 
ft  admiration  by  inOliona  of  disoontented 
^1^1  In  India,  and  i&  embarrassing  a  peaceful 
ii*;V  tJivrt?  J  Rnisian  influence  is  creeping  down 
Mgh.  the  Hindn-Kush,  and  the  frontic^rs  of 
KuTf  and  it  may  soon  be  a  question — Is 
Pmiitan  to  be  Bussi^i  or  En^tiah  ?  for  the 
llBl  of  a  nentral  zone  is  vanishing  into 
P  sir*  The  family  quarrel  in  Kabul  be- 
lli father  and  son  is  in  the  baekj^^roimd  a 
■it  for  English  and  Eussian  as<;endancy,  and 
■IBistan  is  tho  glacis  of  thf«  Indian  lino  of 
mm  and  its  groat  outwork.  Throiii>-h  EogUsh 
Kpnceand  tho  ina^caency  of  diplomatic  agents 
Bifiwincp  'RaHt'em  languages  or  Efist^jm  opinions, 
p?i  In^  almoEst  a  Bussian  pro^dnee^  and 

m-  '-'  realised  what  8ir  E.  Alcock  calls 

lir  tendency  of  Bussia  to  press  down 

Imi  ^,"    Certainly^  Persia  with  ademo- 

^  son^  little  largf^r  than  London,  can 

ml  bamer,  and  Mr.  Disraeli^s  etate- 

^iu  Li^  c^i'leb rated  speech  at  Manchester,  may 
Wht  fact,  **  that  the  entire  command  of  the 
bSc3  wiU  be  in  the  bands  of  Russia,  and  that 
I  tim^^  may  not  be  far  distant  wh*»u  wo  may 
te  of  the  Kussian  power  in  the  Persian  Gulf*  * 
Rpaiicy»  therefore,  which  shut^its  eycis  to  even- 
Bei»  and  wraps  itself  up  in  a  fooFs  paradise^ 
P. lie  depreeated.  Missions  for  trade  advance 
Bind  Asia  bavt^  in  the  backgroimd  bayonets. 
famear  the  rapids,  let  ns  steer  so  as  not  to  get 
Keourrent.* 

■irotldis  not  yet  come  to  the  peace  millemimii 
m  mBSkim  of  tJie  last  few  year's  clearly  show : 
■IRntl  of  Damocles  is  stilt  hung  o%*er  us,  and 
Pnit  I'emember  railroads  in  Asia  and  ships  can 
ry  foldiers  and  artillery  as  well  aa  ntorchaudise. 
fBu^sifta  annyfloea  not  forget  the  Krimca,  and 
fM  hng  to  have  reTonge  by  the  occupation  of 
Ifai  whiL*  Eoftland^s  interfereneo  in  FulfUid 
i  Uft  a  rankling  feeling  behind  in  Eussia. 
w>  are  the  rivalries  of  trade,  and  the 
>iww  protectionists  urge  on  military  move- 
JBU  is  eiving  tbem  new  and  exclusive  markets, 
^ie  ^gland  has  necessarily  taken  an  axt- 
BiitiG  position  to  Russia  iu  the  (piestion  of  the 
ViHi  Confereuee ;  this  has  created  an  intensely 
fcfedin^  towfi.rd^  England  in  tbe  Kussian  pre^a, 
■l^fche  Oohs  of  Bt.  Petersburg  has  openly  dis- 
B  thdqvestion  of  the  in  vasi  on  of  India »  Tli  e  ap- 


T'tvfttinff  on  CcDtmi  A)U  arc  vpf}' Talnithle.    He 


proach  of  Russia  to  Merv  and  Herat,  which  must 
occur  ere  long,  may  lead  to  political  complications. 
British  inaction  and  Russian  railroaiils  on  the  In- 
dian frontier  some  ten  years  hence,  will  be  a  great 
temptation    to    military    adventurers.       Internal 
troubles    and    Communism    in  Russia   aii5    best  J 
checked  by  giving  employm.ent  to  unntly  apirit«.l 
abroad — ^such  was  Nicholas's  policy  in  order  to  ' 
divert  the  nation  from    brooding   over  domestie 
evils.     Turbulent  spirits  found  in  the  army  a  field 
to  exhaust  their  ardour. 

While  the   above   form  grounds  of  anxiety  as  _ 
rej^ordfl  our  future  relations  with  Russia,  on  thftj 
other  hand  in  India  and  England  varioiis  wiibexf  i 
unacquainted  with   Russia  have,  in   treating  of 
the  advanoe  in  Central  Asia,  ignored  the  natural 
development  of  Russia,  her  commercial  and  social 
necessities.    They  forget  that  the  Russian  wav6 
touches  India  iu  one  point,  but  rolls  on  to  its  true 
destiimtion  in  Eastern  Turkestan  and  China.    The 
alarmists'  attempt  to  arrest  Russia's  progress  up 
to  a  certain  point  is,  to  use  the  language  of  Major 
Abbot, '  *  as  vain  as  to  try  to  confine  a  vigorous  young 
forest  sapling  within  the  glass  walls  of  a  green- 
house.*'     The  alarmists  looked  on  every  move  of  j 
Russia  in  Central  Asia  as  a  menace  to  India,  snu 
raised  the  cry  of  '*Wolf,  wolf,'*  so  loudly  and" 
frequently,  i£At  when  real  gromids  of  caution,  or 
even  alarm,  arise  as  at  present,  the  pubhc  mind 
has  become  almost  callous.     Sir  H.   Rawlinson 
oharaoterisas  those  alarmists  as  ^ '  the  panic  mongers 
of  Calcutta  and  London,  talking  about  the  proxi- 
mate invasion  of  India/'  and  now,  when  the  real 
and  pressing  question  for  both  Empires  is  how 
to   prevent    th«   contact    with  Russia  coming  to 
a      collision      the      panic-mongers      are  ^    quita 
bewildered,    and    direct    the    public    mind    in 
the  wrong  direction.      The  invasion  of   India  ^  is 
a  chimera  at  jirej^ent,  though  held  out  by  the  mili- 
tary Eussian  party  as  a  future  means  of  neutrali** - 
ing  English  action  at  Constantinople-^but  Eng  J 
land  is  no  longer  a  stickler  for  the  raoribunM 
Turkish  Empire.     The   real  danger  the  alarmlstM 
faf^e   not— the    diplomatic    influence    of    Eussiaal 
agents  serving  as  a  lever  to  foment  dissension  and 
revolt  in  India ;  and  the  only  remedy— the  diplo- 
matic intervention  of  England.  J 

As  the  rules  of  this  Society  prohibit  the  discuS'^ 
eion  of  political  questions—though  this  Central 
Asia  problem  is  not  one  of  party  politics — happily 
the  distinctions  of  Whig,  Tory,  and  Radical  are  not 
introduced  on  Indian  subjects  which  rt^late  tii  the 
very  existence  and  stability  of  the  British  Empire, 
I  will  merely  state  a  few  jvoints  without  discussing 
them. 

1.  If  Russia  occupies  Hcrv^  should  England  not 
occupy  Herat  and  Kandabar  ?  Russia's  iKJsition 
on  the  Oxiw  removes  the  chief  physical  dimoulties 
in  an  invasion  of  India,  giving  a  secure  basis  of 
operations. 

2.  Should  not  England  have  English  agents  in 
Afghanistan  t*)  represent  her  interests,  exercise 
a  proper  influence,  and  removethe  very  unsatisfac- 
tory state  of  things  at  present,  where,  to  use  the 
language  of  Sir  H,  Rawlinson,  *'  The  BritiBh  agent 
at  Kabul  does  not  occupy  that  position  of  inde- 
pendence and  authority  to  which  he  is  entitled  as 
the  representative  of  the  Government  of  India* 
being  unable,  as  it  is  believed,  cither  to  obtain  or 
communicate  any  trustworthy  information  of    a 
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ocndldenttBl  character  F'*  The  Qwtrierfy  Beview^ 
in  a  late  ezoeUent  artide  on  theOesiAnl  Aaaqoes^ 
tion,  states — "  British  agents  and  lopresentatiyes 
are  exdnded  as  oomnletely  from  AfghanistaTi  as 
they  CTer  were  from  Japan  or  Ohina,  and  we  can 
neither  make  ont  what  is  passing  in  the  ibnir's 
mind  nor  gire  him  a  definite  impression  of  what  is 
passinff  in  ours." 

3.  Should  England  not  take  the  responsibility  of 
preventing  incursions  on  Bussian  territory  from 
Afghanistan,  otherwise  Bussia  must  interfere  in 
Afgfaamstan,  for  whose  good  order  she  holds 
England  responsible  ? 

4.  The  reeent  advance  of  Bussia  may  require 
20,000  additional  English  troops  in  India.  How 
are  the  men  and  money  to  be  supplied  P 

5.  The  disturbing  effect  of  Bussia's  approach  to 
India  amon^  a  population  of  250,000,000,  many  of 
whom,  especially  the  Modems,  exceeding  40,000,000 
in  number,  are  bitterly  opposed  to  EngHsh  role. 
How  is  this  to  be  met  r 

The  question  of  the  military  aspect  of  the  Bussian 
advance  is  not  within  the  scope  of  this  paper,  and 
it  has  been  treated  ably  in  various  wc^s  by  Gh-een, 
Goldsmid,  Trendi,  Vambery,  the  latest  and  best  of 
which  is  Sir  H.  Bawlinson's  "  England  and  Bussia  in 
the  East.'^  Fully  master  of  the  subject,  Sir  Henry 
has  produced  a  series  of  most  valuable  and  authentic 
statements,  which  will  api)ear  like  revelations  of 
the  unseen  to  a  numerous  portion  of  the  British 
public,  and  ought  to  rouse  them  from  the  extra- 
ordinary indiffierence  in  which  they  are  regarding 
the  security  of  an  Empire  in  which  England  has 
such  a  stake,  moral  and  material.  If  England  is 
apathetic,  the  natives  of  the  East  are  not,  and  the 
conviction  is  unfortunately  increasing  among  them 
that  the  EngHsh  lion,  crowing  old  and  careless, 
is  practically  yielding  the  superiority  to  Bussia 
in  Asia. 

Ignokance  of  Central  Asia  nr  EifOLAKD. 

The  ignoraxice  regarding  Central  Asia  in  Eng- 
land is  something  marvellous,  more  than  that,  it  is 
dangerous.  Let  us  glance  a  moment  at  the  country, 
Turkestan  is  the  region  lying  between  Siberia,  Af- 
ghanistan, the  Caspian,  and  China ;  it  is  the  bed  of  a 
sea  that  once  covered  8,000  square  leagues,  and  it  is 
regarded  as  thecradleof  the  Aryan  race,  from  whence 
they  emigrated,  the  Hindu  portion  went  to  India, 
the  ancestors  of  the  English  and  Bussians  to  the  land 
of  the  West,  and  now  taey  meet  again  after  a  3,000 
years'  separation.  Here,  before  their  divergence, 
they  spoke  in  words  which  are  the  common  heritage 
of  India,  Persia,  and  Europe,  and  which  bring  the 
difficult  Bussian  language  within  the  ^here  of 
European  philology,  and  make  the  Bussians  and 
English  brothers  in  race.  The  Tartars,  once  the  ter- 
ror of  Europe,  issued  from  these  regions  to  swarm 
over  Western  and  Southern  Asia,  and  to  strike 
terror  even  into  the  Pope  himself,  as  also  into  the 
Danes,  who,  during  one  season,  not  knowing  whence 
these  Tartars  might  issue,  were  deterred  from 
setting  out  on  the  herring  fishery  to  Scotland. 
The  history  of  Central  Asia  is  connected  with  the 
Greeks  of  Bactria^  and  the  ancestors  of  the 
Hungarians;  Buddhists  and  Brahmists,  Medes  and 
Persians,  have  acted  their  parts  on  its  stage.    We 

*-"5?^f***""**  PMnphlet,  ••  Th«  Ceatiml  AiU  QaeiUoo,  fh>m 
»n  EMtern  Btand-potnt."  -»         -» 
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have  there  BaBdt,  the  mother  of  citiBt,  tteMb- 
place  of  Zoroaster,  and  the  oapitil  ef  Cyna, 
Samarkand,  and  Bok}iara»  iUustnous  in  Medem 
times. 

But  the  main  point  in  Central  Asia  now  is  tint 
under  Bussian  rule  it  has  become  a  neig^ibovr  to 
English  territory  in  India,  where  England  baift 
mighty  stake,  and  yet  takes  little  interesi  in  iti 
befloings  on  her  great  Dependency.* 

The  BT788IAV  Adtaegb  nr  CEHimAL  Asu. 

Brissia's  advance  in  Central  Asia  since  \W\m 
been  like  an  increasing  tide,  noisdess,  ceMdesB, 
but  effective ;  during  that  period  our  North- Wert 
frontier  in  India  has  also  oeen  greatly  ertended. 
the  Punjab  and  Oude  have  been  annexed,  bd 
Bussia  has  gone  ahead  of  England,  for  At  )m 
acquired  a  territory  equal  in  size  to  Great  Biitsiiv 
France,  Germany,  and  Turkey  in  Emx>pe  united 
though  the  popidation  is  not  larger  than  that  ot 
London.  The  wave  rolls  on,  and,  as  the  Emperv 
Nicholas  used  to  say,  Bussia  has  no  boimdarj  ii 
Central  Asia.  Within  a  quarter  of  a  century  Bosnahtf 
moved  down  from  the  north  of  the  Caspian  500  mila 
south  and  1,400  miles  east,  until  she  is  nowwithiD'i^ 
miles  of  Peshawar,t  with  her  infhienoe  extendinf 
where  her  arms  have  not  reached,  as  Sir  H.  Bav* 
linson,  in  his  recent  work,  <'  England  and  SasM 
in  the  East,"  states : — *'  Instead  of  two  em] ' 
divided  by  half  the  continent  of  Asia, 
there  is  now  intervming  between  their 
frontiers  a  narrow  strip  of  territory  a  few  in 
miles  across,  occupiecl  either  by  tribes 
by  internecine  war  or  nationaliiaes  in  the  I< 
stiEige  of  decrepitude,  and  traversed  by 
roads  in  all  directions."  To  this  we  may  add 
most  suggestive  remark,  **  India  is  a  country 
a  certain  amount  of  discontent  must  be 
smouldering,  which  can  be  fanned  intoaconii> 
gration  by  the  contiguity  of  a  rival  power."  lit 
recent  conmiest  of  Khiva  gives  Bussia  the  Oxns,inAj 
its  navigable  stream  and  fertile  banks,  in  a  pontiof 
with  regard  to  Afghanistan  like  that  of  the  Wai 
to  France,  or  the  Indus  on  our  North-West  frtaj 
tier.  The  wave  may  roll  on  south  until  it  retcbd 
the  Persian  Gulf  or  Indian  Ocean,  for  in  Oriend 
nations  there  is  no  capacity  of  resisting  a  Europed 
power.  As  a  Bussian  general  said  to  me  at  St.  Bb^ 
tersburg,  ''  Native  states  are  like  a  pack  of  csid^ 
knock  one  down  and  the  whole  go." 

One  of  the  causes  of  this  Bussian  advance  lies  ii 
the  commercial  influences  which  are  leading  to  til 
occupation  of  new  territory  as  a  field  few  fro* 
European  competition;  but  there  are  odM% 
for  as  soon  as  Bussia  began  to  recover  frott 
the  Tartar  invasion  she  directed  her  tttah 
tion  to  the  East.  As  early  as  1560,  w&a 
England  had  not  a  foot  of  land  in  In< 
and  did  not  even  dream  of  it,  Bussia  reoer 
at  Moscow  an  Embassy  from  Bdthara  vA 
Samarkand.  Bussia  was  subsequently  tang^  ^7 
the  Krimean  war  a  bitter  lesson,  and  she  has  pro- 
fited by  it ;  instead  of  entangling  herself,  as  8^ 

•In  a  oonvemtton  I  h«Id  two  yeftrt  a^  at  WwlilaflM  i<tt^ 
late  Charles  Suaner,  on  Centiml  Aala,  h«  «ooa]«M  fak  naf™ 
thus :— "  But,  air,  America  knows  aa  litUe  of  Central  Asia  ai  «f  0»- 
tral  ▲iUca**— that  may  be  aa  cxcoae  for  Amerka,  tat  Mt  ^  ^V^ 
land. 


f  Ui  a  atralglit  line  to  Hairat  Imam,  wMeh  is  uui^mHyPg 
Bokhara,  bat  Bnsila  has  under  ber  eonteol  tb»T%>t  ftsitcfj* 
Oxus,  and  ere  lonf  she  may  have  the  left  bank  ani  Ito  d 
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didfora  oentery,  in  Evropean  politics,  ahe  fol- 
lowed the  dope  to  the  East,  for  whiob.  she  is  so 
irallsd^ted  froia  her  geognphioal  positkm  and 
KBi-Orientalism.  What  Count  Qerowski,  one  of 
Jmt  ablest  writers,  said  twenty  years*  ago  is  be- 
caamg  realised: — ''The  Slav  and  Bussian  our- 
lEDt  fnll  undoubtedly  turn  towards  Asia.  There 
iftthose  vast  q>aoes  is  the  immense  ficdd  opening 
kt  their  action,  and  no  oiher  nation  or  race  can 
fulfil  this  mission.  If  mankind  is  to  form  in  the 
^itone  a  harmonious  whole,  the  solitudes  of  Asia 
met  he  stirred  up,  vivified,  and  the  death-like 
^pnet  prevailing  there  must  be  broken.  Culture 
iai  d yilised  treatment  must  dispel  the  atrophy  north 
ii  yell  as  south  of  the  Himalaya.**  The  crusading 
leSgious   element   is    strong    with   the    Russian 

Sple,  whose  land  was  for  three  centuries 
olated  by  Moslem  hordes.  What  the  **  No 
Popery"  (ayhasbeenin  England  the  **No  Moslem" 
Us  been  in  Russia ;  its  people  cannot  forget  that 
Xmor  sacked  Moscow,  and  that  Kussian  Grand 
Dokes  held  the  stirrups  of  the  horses  of  Islam 

The  Comm£bcial  Aspects  of  thb  Bussian 
Adyjlsce. 

Serf  emancipation,  and  the  various  and  great 
nCoxms  in  operation  in  Bussia,  have  woke  up  the 
pi>»f'n«l  energies  which  had  long  been  pent  up  by 
tspotism  and  a  bureaucracy;  they  have  been 
firacted  in  the  way  of  trade,  in  which  nobles  as 
Ml  as  people  share ;  this  has  led  to  covering 
wtAA  with  a  network  of  some  10,000  miles 
•I  railway,  and  to  numerous  societies  for 
ode,  banking,  &c.  I  will  give  an  illustration 
jt  this  new  spirit  in  the  history  of  the  Bussian 
mtm.  Navigation  Company — a  Company  com- 
iMed  entirely  of  Bxissians.  It  was  formed  in 
wT,  when  the  Black  Sea  fleet  was  destroyed  ;  it 
•»  largely  subsidised  by  the  Government,  and 
Me  eoiployment  to  the  officers  and  sailors  of  the 
befleet ;  it  has  been  a  great  success,  its  original 
dkaies  of  150  roubles  have  risen  to  650,  and  are  not 
lobe  bought.  It  pays  15  per  cent,  dividend  and 
•#)yi  87  steam^s,  which  touch  at  all  the  ports 
li  the  Black  and  Caspian  Seas,  as  well  as  to  t^ 
md  ports  from  Constantinople  along  Asia*  Minor 
M  Palestine,  to  the  Canal  of  Suez,  and  ply  re- 
B&Urly  between  Odessa  and  London.  They  have 
Bpaied  out  the  Black  Sea  to  Bussia;  in  1859  they 
^  through  the  jungle  at  Poti  to  make  the  begin- 
jggof  a  great  harbour  ;t  they  encounto^d  terrible 
wroctions  in  the  old  icMnovnikf  or  bureaucratic 
J^ttti,  of  Bussia,  but  they  have  overcome  them. 
Re  mines  on  the  Black  Sea  have  been  utilised  by 
wfim,  and  they  use  at  present  100,000  tons 
■nmslly  of  anthracite  coal.J  They  own  also  600 
•Oes  of  the  Odessa  railway;  they  opened  out  steam 

tenn^cation  between  Odessa  and  Bombay,  but 
^^-  not  sooceed,  as  they  could  not  compete  with 
ft><E3gn  steamers. 

Bie  oommerotal  development  of  Bussia  in  the 
iHt  has  been  greatly  hindered  by  the  deamess 


\^!^  Mill  H»  PtopW  pp.  agft.  is64. 
^Intt  It  a  signftl  liutuot  of  Raaslan  pentvermiuM ;  a  town 
2*  «it  of  »  vwMDp.  The  lint  stMunen  io  1859  hid  to  ont 
gi^y  timmgh  the  primeval  forwt,  and  th«  oUmato  wm  •o 
21  that  In  oneaotaziui,  oat  of  a  garriaoD  of  600  tokUtn,  200 
^Smtukk  i  It  WM  another  CaloatU  ia  nnheelthinen. 
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and  difficulty  of  oommunioation ;  water  and  iron 
are  both  neoessafy — the  water  way  and  the  iron 
way ;  hence  the  railway  systmn  so  rapidly  deve- 
loped in  European  Bussia,  is  now  stretching  its 
arms  into  Asia,  as  a  prop  of  the  protective*  system 
which  is  strong  in  Bussia  as  Moscow,  like  Manches- 
ter, requires  foreign  vents;  but  the  protection 
interests  have  made  the  Caspian  a  mare  olausMm^ 
and  English  tea  and  clot^  are  dedstred  contraband 
in  Central  Asia,  though  they  were  exported  from 
Bokhara  to  Samarkand  and  Tashkend,  for  Man- 
chester could  send  goods  cheaper  to  Eastern  Tur- 
kestan than  Bussia  could  from  Moscow,  f 

As  a  step  to  her  commerce,  colonisation  is 
encouraged;  already  Bussians  find  their  way 
to  Badakshan,  and  beyond  Lake  Issikul.  At 
Yemoe  a  military  agricultural  colony  for  veteran 
soldiers  has  been  established  to  give  solidity  to  the 
frontier  towns;  some  5,000  were  settled  there 
a  few  years  ago,  and  these  numbers  have  been 
since  much  increased.  David  Ker,  in  an  article  in 
the  (Geographical  Magazine  on  the  mineral  wealth 
of  Central  Asia,  states : — **  On  my  way  up  the  Syr 
Daria  I  saw  caravan  after  caravan  of  Bussian 
peasants  plodding  eastwards,  drafted  from  the 
villages  to  the  wild  regions  lying  between  Lake 
Balkish  and  the  Chinese  border,  and  the  same 
fiat  which  sent  them  thither  can  at  any  moment 
people  the  mines  and  factories  of  Turkestan  with 
the  artisans  of  Central  Bussia.**  England  may 
learn  something  from  this  as  to  the  question  of 
European  colonies  in  the  Himalayas. :( 

Central  Asia  and  Coiockbce. 

Bussia's  possession  of  the  valley  of  the  Oxus, 
like  her  conquest  of  the  Caucasus,  is  not  an 
ultimate  x)oint,  it  is  only  a  resting-place  or  stage 
in  advance.  She  considers  it  important  politically 
in  enabling  her  to  check  English  int^erenoe 
with  Bussia  on  the  Bosphorus  by  counter  inter- 
ference with  England  on  the  Indus,  and  in  gaining 
access  to  the  Hindu-Kushwith  its  nineteen  passes. 
A  country  like  Turkestan,  whose  population  is  oady 
3,000,000,  and  the  majority  nomads,  and  whose 
wants  are  few,  and  mode  of  Hfe  simple,  cannot  be 
the  main  prize  coveted.  On  this  subject,  con- 
siderable attention  has  been  lately  directed  by 
the  English  and  Bussian  authorities  to  a  report 
on  Ehiva,  written  by  Dr.  Schuyler,  the  attaehi 
to  the  American  Embassy  at  St.  Petersburg, 
and  published  by  the  American  Government;  Dr- 
Schuyler*s  official  position  and  freedom  from  pre- 
judice against  Bussia,  have  attached  great  import- 
ance to  his  observations;  he  states,  regaraing 
l^e  Busnan  trade  in  Turkestan: — *'It  is  falling 
off,  rather  than  increasing  during  the  last  eight 
years.  The  population  of  Central  Asia  is  not  large, 
its  wants  are  few,  very  little  can  be  exported  there 
with  advantage  except  prints,  cotton  goods, 
clothes,  and  tea.  The  only  goods  imported  freai 
Central  Asia  are  cotton  (very  bad  in  quality),  silk. 


•  The  protective  syttem  is  defended  on  the  political  gnmmd 
that  the  great  want  of  Rtmia  being  a  middle  clau,  at  a  link  hetveen 
peer  and  peaaaot,  between  the  npper  and  lower  strata  of  sooiety, 
the  best  way  to  secnre  it  is  by  mills  and  maanf«ctures,  which  can 
only  be  maintained  sgainst  foreign  oompetlUon  by  proteotlTe  duties. 

t  Rnsslan  piece-goods  are  even  now  exported  into  Tliibet,  a  country 
with  magnificent  flocks  and  gold-fields,  which  extend  700  miles. 

t  Hodgson,  10  long  known  as  the  able  Resident  of  Nipal,  has 
pabllshed  an  interesting  work  on  **  Colonlsatioa  in  the  HImalajai," 
in  which  he  points  out  the  Imponuioe  it  woaU  be  to  thtstaMUtr  •f 
British  rale  in  the  Bast. 
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and  a. few  fine  sheepskins.  The  commnnications 
are  so  bad  as  to  render  trading  very  difficnlt."  He 
represents  the  oonntry  as  burdened  with  a  great 
number  of  ofBoials.  The  deficits  in  the  budget  for 
1873  were  7,000,000  roubles.  Turitestan  is  not, 
then,  Hie  £1  Dorado  or  Promised  Land  that  some 
fancied.* 

Russia's  great  object  lies  in  China  with  its 
300,000,000,  which  could  be  tapped  from  Kashgar. 
Russia  will  gain  wealth  in  China  that  Turkestan 
can  never  yield.  EHas,  in  his  tour,  states  that 
the  coal  fields  of  China  cover  400,000  square 
miles,  yet  its  mines  are  unworked,'and  there  are 
no  railroads.  Here  is  a  region  where,  not  losing 
like  as  with  the  anarchic^  tribes  of  Turkestan, 
Russia  will  realise  solid  cash.  Yakab  Beg,  whose 
rule  extends  1,300  miles  to  Tarfan,  has  pacified  the 
country ;  but  if  China,  whose  dominion  once  ex- 
tended to  the  Hindu-Kush,  should  attack  him,  he 
may  have  to  become  a  feudatory  of  Russia  in  order 
to  get  the  means  of  resistance. 

Russia  as  a  Ciyiliseb. 

The  question  has  often  been  put  how  can 
Russia,  who  is  so  backward  herself,  civilise  Asia; 
it  is  true,  Russia  cannot  for  a  long  time  do  for 
Central  Asia  what  England  has  been  doing  for 
India.  She  has  not  got  the  class  of  trained 
officers,  civil  and  military,  who  have  eflPected  so 
much  in  India  —  her  system  of  tchinovntks  or 
bureaucracy  is,  notwithstanding  the  efforts  of  Go- 
vernment, still  a  foul  blot — ^her  centralisation  in 
St.  Petersburg  is  a  great  obstacle ;  but  these  evils 
are  being  gradually  removed,  and  it  may  be  safely 
said  no  coiintry  has  advanced  more  rapidly 
within  the  last  ten  years.  Englishmen  ought 
to  sympathise  more  with  Russia  in  her  reforms, 
5-nd  should  cherish  the  hope  that  the  day 
may  arrive  when  Central  Asia  shall  present  a 
country  improved  imder  Russian  administration 
as  the  Punjab  and  Oude  have  been  imder  English. 
Still  Russia  is  even  now  far  ahead  of  the  native 
barbarism,  and  by  her  serf  emancipation  and  other 
reforms  she  has  given  pledges  of  what  she  is 
capable  of.f 

She  is  doing  much  for  geographical  and  his- 
torical research  in  Asia,  as  the  records  of  the 
Imperial  Geographical  Society  and  the  explorations 
of  her  travellers  show.  Roads  have  been  opened 
out  and  trade  fostered,  while  a  great  network  of 
railroads  is  begun.  The  population  of  Tashkend, 
the  capital  of  Central  Asia,  has  risen  from  50,000  to 
150,000,  and  will  be  larger,  as  it  is  the  converging 
point  for  trade  routes  from  China,  Bokhara,  and 
Russia.  Security  of  life  and  property  is 
being  obtained.  What  a  contrast  to  1866,  when 
400,000  Chinese  and  Elalmuks  were  murdered 
by  the  Musulmans  in  the  Kashgar  territory. 
Old  Kuldja,  situated  in  a  lovely  valley,  reclaimed 
by  the  industry  of  the  Chinese,  had  a  popu- 
lation of  150,000,  the  greater  part  of  whom 
were  massacred  by  the  Musulmans  when  the  city 
was  taken.  It  is  thus  described  by  Mr.  Dilke,  the 
only  Englishman  who  has  visited  it: — **Not  one 

*  See  ihe  Appendix  for  a  preeit  of  Dr.  Sohayler's  views  on  Tur- 
keeUn. 

t  See  a  RtUKlan  work,  "Desyet  \6t  Reform,"  ten  years  of 
reform  in  Rossla,  1661-1871,  by  Oolovatcheva,  which  shows  the 
ivmense  ^If  between  the  Rossht  of  Nicholas  and  of  Alexander, 
ai^LUie  mighty  impetus  gi?eii  in  the  present  reign  to  all  kinds  of 


stone  is  left  on  another;  broken  down  and  Ksttered 
walls,  uninhabited  save  by  bats  and  acorpionft,  witk 
here  and  there  a  ghastly  skeleton  lymghalf  con- 
cealed in  the  rank  grass  alone  testifies  to  its  TMt 
extentandonceflourishingcondition."  Dr.SchoTkr 
also  states : — **  On  the  road  from  the  itofotitt  to 
Old  Kuldja  I  passed  eight  ruined  dtiee,  kmeAf 
large,  populous,  and  wealthy,  without  now  a  ringk 
inhabitant ;  in  many  of  them  liie  waUs  of  the  lu>Qs«S 
with  their  paintings  and  decorations,  are  still 
stcmding."  The  Musulmans  in  the  late  iwr  ii 
Eastern  Turkestan  killed  several  million  Chinese; 
they  made  in  various  places  a  wholesale  sko^tec 
of  men,  women,  and  children. 

What  a  field  then  has  Russia  before  her  in  tbi 
north  of  Mongolia,  with  its  buried  dties,  whal 
Karakorum  flourished,  the  capital  of  Jh«igi( 
Khan,  in  which  in  the  early  part  of  the  13th  cenJ 
tury  were  to  be  seen  traders  from  Europe,  aol 
goldsmiths  from  Paris. 

What  a  problem  to  restore,  in  spite  of  its  dtm 
up  and  eastward  tendency,  the  Oxus  to  its  oi 
bed,  which  flowed  into  the  Caspian  three  oentaw 
ago. 

Central  Asia  was  in  Timour's  day  the  garden  fl 
the  East,  and  Turkestan  was  called  a  jewel  ai 
in  sand.  Russia  has  to  remedy  the  evils  wiaai 
from  the  destruction  of  forests  with  the^  friend^ 
shades,  and  the  desolation  of  barbaiians,  thi 
have  reduced  these  once  smiling  countnee  I 
deserts,  which  can  only  be  restored  to  caltivstifl 
by  irrigation  and  planting ;  it  is  robbery,  mardi 
and  war,  which  have  converted  these  ferts 
regions  into  deserts,  and  their  best  day  wae  tl 
capture  of  Tashkend,  in  1865,  which  finally  estil 
lished  Russian  supremacy.  The  lawless  anawhwi 
state  of  the  country  has  been  the  f^reai  Uroi 
to  trade,  and  it  is  only  the  centralising  roa| 
hand  of  Russia  which  can  put  that  down. 

Persia  also  fallen  and  prostrate  can  only  heniia 
by  the  foreigner;  as  she  is  now  she  is  deecnl)* 
as  divided  into  two  portions,  desert  with  salt,  ii 
desert  without  salt.  ^J 

There  is  much,  however,  to  be  done  before  Tm^ 
tan  can  become  productive.     The  opening  out  di 
old  channel  of  the  Oxus  so  as  to  bring  a  shippj 
trade   from  the  frontiers  of   Afghanistan  to  * 
Petersburg  by  the  Caspian  and  Volga  seems  oa 
of  the  important  measures  of  the  day,  and  o* 
do  in  a  measure  for  Central  Asia  what  the  c«ni 
of  Suez  is  doing  for  the  South,  but  Central  Ai 
itself  is  too  poor   and    too  thinly  populated  I 
country  to  make  this  pay.      It   is  the  regwi 
beyond  Russia  looks  to,  the  wealth  of  India  wd 
China. 

The  East  opened  out — The  Suez  Cakal. 

ThoTlgh  Lord  Palmerston  at  one  time  ^ 
nounced  Lesseps'  project  of  the  Suez  Cj^Vj 
**the  visionary  scheme  of  an  adventurer  leadig 
to  disappointment  and  ruin,"  yet  now  ^^f^^ 
lions  sterling  worth  of  commodities  pass  o^^ 
India  or  China  andEurone  bv  this  "African  _ditwi< 


India  or  China  and  Europe  by  this  *  — - — ,  j, 
while  74  per  cent,  of  the  traffic  sails  «nder  tw 
British  flag.  The  East  is  thus  opening  cnrtw 
Europe  and  America ;  the  Mediterranean  coimt^ 
and  Italy  especially,  are  brought  into  oon»^ 
with  India.  Ix)ndon  has  lost  by  hmg  no  lo^ 
the  only  warehouse  for  goods  from  the  Bast;  w^ 
is  rapidly  obtaining  the  position  she  had  ww" 
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p  ^inorerj  of  the  Cape  rcmte,  and  Venice  may 

PH^  it    regain    tome    of    her    lost    glories. 

ruet  t0  the  isolation  of   India  in  the 

j^tliidi^  Company  and  the  tuter- 


tg  of  the  Suex  Canfil   directed  the 
ol  Eimai/4  to  the  ludiim  trade.     Prince 
and    Oememl     Ignatieff   urged     the 
N  at  Odessa  to  take  advantage  of 
>f'  resented.     In  consequenoe,  two 

rjj  ujM  lumsian  Steam  Navigation  Com- 
w^m  di'?iJrtteL<:;d  to  India  to  coOeot  sta- 
;  iimy  wt^re  woU  received,  and  on  their 
th^y  held  tit  St,  Pet-nraburg  an  exhibition 
products,  which  ftttracted  conaiderable 
tbey  sent  steamers,  but  the  trade  was  a 
Iwuig  to  faraign  competition. 

I's  Centeai.  Asia  and  CmNA  Hail  a  Rival 
Sgsbme  to  the  Suez  CaxaLi 

kUff  Germany  and  Italy  are  rivals  in  trade  to 
ttid— tbt'  former  in  particular,  German  mer- 
cumiycUng  sncceiafnlly  with   English  in 
Bombay,  and  China — Russia  is  coming 
with    another    grand    seheme  of    oom- 
iod    us     the     Suez    Canal    is    snper- 
Gtpe    rontCf   so    BuBsia    iets    up    a 
the  Buei^  Canal,   and  i&  going  back  to 
m  by  which,  ere  Tiiridsh  oarbarijam  ha<i 
the  faii>3st  regions,  Constantinople  and 
'I  oonneoted  by  a  line  of  caravan  routes 
lalongMoij^toUaj  the  Oxos,  thoCftUoami^, 
'  ^  ^i,  TiiakingConstatitinople  the  centre 
ice  jtnd  distribution  to  Central  Europe 
ores  of  the  Mediterranean.     The  great 
rnj-n  %v  H]  by  this  new  route  be  afforded  a 
regionSi  for  ages  given  over  to 
f  Ui  and  Chinese  immobility;  the 

which    will    unite   the    Baltic  to    the 
will  aJ*o  bring  Russia  into  contact  witli  the 
ra<;L%  which,  filling  \ip  the  BoUtudes  of 
1   Contineut,  will  meet  on  the  Pacific 
which  tliey  will  be  Joined  by  the  Dominion 
lomiiin  railways,  that  will  link  the  Pacific 
Atkntic,  and  while  100,000,000  of  the  Slav 
occupy  Eastern  Europe  and  the   plains 
Coleridge's  dream   of    America  will   be 
'M()0,y<WKOfMJ     freed  men    li\ing  there 
'^■■'K'3  of  Alfrud,  speaking  the  language  of 
tnd    of   Milton,"    having  the    old 
!,.     V.^^i ^   [J^t  Australia,  India »  the 
iiina  on  the  West. 

..  ly  territories  on  the  Amur,  a 

1  ge  as  France,  but  now  nearly  useleefl 

1  or  colonial  purjjoses,  owing  to  the 

T^ftss  of  communication.    It  must 

j.-^sia  by  the  rail,  and  gives  Russia 

u  the  Ghiniese  Empire. 

I  to  connect  Pekm  and  Petersburg 

a  visionary  one,  for  a  communication 

la  Rutl  the  Westt^m  World  from   the 

-I  Wi^  maintained  by  Armenians, 

rsianfs,*  There  were  two  caravan 

r>  ^.i.utrai  Asia,   one  by  Rokhara  and 

AVer  the  Terek  pass  to  Kashgar ;  the 

Thither*''  vdttio  by  CoL  Yultf, 

_    :  '    •  i?iy  of  tliB  ('*iiBor  GiJod  Hot*. 

KimeiL  oi'  jiii  fibsUj-lii^tLaD's  lubatir  In  dn* 

"In  Imlla  to  the  iroj-ling  out  swial 


other  leading  up  the  valley  of  the  Oxns,  by  Balkh 
and  Faistabadf  m  Badakshan,  by  several  routes  to 
the  table  land  of  Pamir,  and  soon  through  Kashgar 
to  Hasni  and  Hankow. 

The  Romans*  were  acquainted  with  the  geo^ 
graphy  of  Khiva  and  Bokhara,  and  there  was  a  trade 
in  adk  between  China  and  Rome  in  the  days  of 
Augustus,  carried  on  to  Pekin  through  Central 
Asia  by  way  of  Asoph,  and  Astrakhan,  It  took 
eight  months  going  and  returning^  and  was 
quite  secure  even  for  single  traveJlera  with  a  couple 
of  interpreters  and  a  flcrvant.  The  country  must 
have  been  subsequently  consolidated  when  JengluB 
Khan  founded  an  empire  that  extended  from  China 
to  Bussi^i,  through  which  the  Mongolian  wave  of 
conquest  rolled  along  to  Western  and  Southern 
Asiai  from  the  Yellow  Sea  to  the  Bsnube,  and 
when  even  Broslau  and  Hungary  were  attacked  i 

The  EuasiAjr  move  tow.uids  Kabhgae  m  vo^~ 

NECTION^  WITH  THE  RUSSO- CHINESE  RAILEOAD* 

The  Russian  movements  to  the  north-eaat  of 
Kashgar  have  been  going  on  steadily  for  years  :t 
it  has  appeared  to  many  a  mystery  why 
Russia  has  spent  so  much  time  and  money  in  such 
apiJarently  barren  conquests ;  but  the  following 
will  be  the  solution,  as  the  conquest  of  the  Caucasus 
has  opened  out  the  trade  route  to  Persia  and  ulti- 
mately to  India,  so  wiD  the  territorial  aequisi-^ 
tion»  north  of  Kashgar  and  Yarkund  lead  to  the 
great  tradi?  and  caravan  route  to  China,  traversed 
for  2,000  years,  on  which  a  rail  will  ultimately  b© 
placed.  The  subject  has  been  much  discussed  in 
the  Russian  journals*  and  an  expedition  has  been 
sent  out  ttJ  survey  the  route. 

The  caravans  from  India  to  Cliina  always  halted 
at  KiL9hgar,  and  were  there  reorganised.  In 
HO  J  Bernard  Goez,  the  Jesuit  traveller,  found 
Kashgar  to  be  a  mart  of  great  note;  here^ 
as  it  ia  to  the  present  day,  all  the  roads,  from 
the  Khanates  of  Central  Asia,  converge;  from 
thence  they  continu*>d  on  the  traffic  route  to  China. 
Baron  Richtofon  has  written  |  on  the  facilities  for 
constructing  a  railway  between  Kuldja  and  the 
centre  of  China,  through  a  country  with  easy 
gradients  and  supplied  with  coal ;  the  coal 
exists  abundantly  along  the  trade  road  from 
Kansu  through  the  fertile  oasis  of  Hami 
to  Barktd,  aloug  a  steppe -like  country,  stud- 
ded with  wellst  to  KuldjajS  a  town  annexed 
to  E.ussia  ia  1872  ;  from  Eansu  through  Shenshi  or 
Honan  to  Bingafu,  the  gate  to  Central  Asia,  and 
great  capital  of  !North-West  China,  with  it«  popu- 
lation of  1,000,000,  the  liower  Hoango-Ho,  and 
Yangstt  the  railroad  would  have  a  cheap  and 
abundant  support ;  its  cons  truction ,  with  scarcely  any 
large  river  to  cross  except  the  Upper  Hoango-Ho» 
and  no  mountain  range  to  pass  over,  would  be  com- 
paratively cheap.  To  the  north,  where  the  Hoango- 

•  See^^Tba  ttitllaa  TnfeU  <^  ApoUaDiyft  uid  tb«  ledlMi  £ni^ 
basilea  to  Romo/*  by  FjlRoix- 

t  Sc?  a  vkIdbEjIc  report  by  Buroa  KAulban  on  ^e  Thltti  Bbwi 
rvg-lrw,  JUBt  puWi^lTiM  In  UujaUti, 

t  **  i3«Cigrmphiia.l  Mi^ilne,*'  July  1,  1874,  pji.  144,B<i4t^t  *<  Pw- 
cprdirrgit  of  \hv  Berlin  Ueo^'f  iphie^l  SKwifflyr  ApfU  11,  1874. 

'i  Thit  dtstabcefmrn  Kiiijii  to  Sinij^&ra  ti  2,^5  miles,  over  which. 
»ivlK«leil  C4r  or  wtfgoa  c^a  bo  ilrawn.  ti&niiHua  tnir^iU  faf 
Yurkaivd  and  iti  depODilonclc*  i  for  prum&titiif  the  tr»fltc  of  U[liilai 
and  Kolijo,  Q.  itne  of  Irado  ilaMina  tn  s^tTlti^n^  up  wAttjig  019 
bartbtirti  sUyp^  or  Uie  Tten-ihan  ttata  KuSJi^  wbleh  It  «ltaiited  111  a 
wtry  rich  md  ferMIe  YAllejr.  A  branoti  mlLwiiy  &ku  \a  jnult  to  Jola 
Oh  Willi  Uie  IndlMi  And  irlUithe  jifopo»Nl  SlberiuiAtH!  Seniii^ltteaNk 


"1^ 


JOURNAL  OF  THE  SOOI 


;TB,  JcrsfK  11,  lifl, 


Ho  treftks  out  from  ita  luotiiitain  cradle,  l>etweeii 
the  Pttmir  nmg^  and  the  Altai  mo iin tains ^  tv'hicli 
#dgf>  thi'  8outht*m  coasts  of  Lake  Baikulj  ther^  is  a 
natural  f>afia  from  tlie  most  ancient  times,  us  Hum- 
boldt showH,  litid  iiiimbfsrlf^i!!  Tuigrations  have  been 
Daade  through  it  iii  the  diii^ctioii  of  the  Cti^^pian  Hea  ; 
It  was  the  only  earavaii  route,  Rud  was  foUowetl 
by  the  celebratt^d  traveller  Hiouen  ThsiiiiijEf,  The 
railroad  frcjm  Hami  and  Kansu  will  bridge  over 
those  desertft  and  steppes  of  Central  A«iii  wbich 
have  kept  races  apart  for  thouBands  of  years,  and 
bi*ve  contributed  powerfully  to  the  long  isolation 
of  the  Chinese. 

Tliu.s  while  Peter  the  Gre«t*s  object  was  to  extend 
Huasian  trade  from  the  Baltic  to  tbe  Black  and 
Cti«pitm  Seas,  and  so  on  to  India,  his  successor  aims 
at  11  higher  flight,  to  link  the  Baltic  to  the  Padfic 
by  the  iron  horse.  This  may  restore  Constanti- 
nople to  some  of  its  pahuy  days,  when  it  was  the 
centre  of  trade  between  Eurox-je  and  Asia, 

While  England  proposes  ojiening  out  a  new  and 
short  route  south-west  between  China  and  India 
via  Burmii,  Bussia  i»  penetratiiv^  China  from  the 
north-west,  through  Siberia  tin  wtjll  as  Central  A^ia ; 
thus  the  vast  abyss  between  Chinese  and 
lihiropean  civilisation  will  Ixt  bridged  over,  and 
Weatem  ideas  will  flow  into  the  very  centre  of 
China  from  both  Eussian  and  English  founts.  The 
aoHtades  of  £usiiia  may  hereafter  be  populated 
with  Chinese  emigrants  who  might  do  in  Siberia 
whut  tliey  are  doing  in  California,  as  they  are 
industrious »  practieal,  and  particularly  fruited  for 
agriculture. 

How  then,  these  two  great  Empires  of  England 
^id  BuK»ia  can  be  in  contact  without  collision  is 
the  great  problem  of  the  future;  their  shock 
Woidd  be  an  irreparable  injury  to  Christian 
civilisation  in  the  £ast^  as  well  as  to  the  cause  of 
religion f  hinuaiiityt  and  trade  in  both  countries, 
while  the  savage  tribes  of  the  desert,  the  bigoted 
Moslem  and  idolatrous  fanatics,  would  exult  seeing 
two  Guiitian  Empires  destroying  each  other* 

The  StBEEiAK  AMB  TAmno  Eatlway, 

The  Amur  district,  respeeting  which  so  much 
was  hoped,  has  proved  an  utter  failure »  either  m 
xegards  commerce  or  colonisation^  mainly  because  it 
is  not  connected  overhwid  with  Kussia ;  the  Siberian 
rail  would  be  its  solvation,  and  trade  would 
epring  up  along  the  PjieiJic  seaboard,  What  the 
overland  route  is  to  India,  the  overland  must  be, 
center  is  ■ptinbmt  to  the  Amur. 

But  the  great  imimlse  for  the  Hiberian  railroad 
comes  from  the  tea  merchmits  of  Mosec^w,  The 
atatistios  of  the  fair  at  Nijni  show  that  the  trade 
overland  from  Pekin,  tttl  Siberia  to  liussia,  is  on  the 
decline»  and,  notwithstanding  the  high  protective 
duty,  cannot  stand  the  competition  with  theEusMan 
Steam  Navigation  Company  w^hicli  brings  the  tea 
direct  by  sea  from  Hankow  to  Odessa ;  from  Odessa 
it  is  sent  to  Nijni,  and  sold  for  less  than  the  land- 
borne  tea.  It  is  only  the  high-priced  fine  sorts 
that  esan  stand  the  competition  j  the  cooyse  sorts, 
taking  a  twelvemonth  or  more  in  their  overland 
transit,  have  to  give  way  to  the  sea-bom©  tea, 
which  comes  in  six  weeks  from  Ohina  to  Odessa/ 
The  only  chance  is  the  Bibeiuui  nil,  which  will 


*  The  Import  of  Ha-bome  t*t  into  Ruuia,  tu  L«gflHi«d  only  In 


reduce  the  time  of  transit  ^tnn  Iwdv^  c 
fortnight. 

There  is  much  diseussion  as  to  the  liLp ,  j 
which  finds  most  favour  Ik  {•:,  iio  !;■ 
Ekaterinburg  by  Tiimien  n. 
tains  to  Omsk,  Tomsk,  Ii  r 
on  to  Pokin  ;  it  ^es,  bo*vt>v>ir,  v^tt 
populated  country  [  Siberia  has  only  fit  mU 
to  a  square  mUe),  has  to  cross  ni 
and  little  coal  is  to  be  found 
shall  connect  the  ti:^  distn 
with  Hussla,  tid  Mongolia 
tea  trade  may  take  the  latit^i  rmnv  m  m 
to  the  one  by  Northeni  China  and  P"* 

Trade  to  Ikdja  tia  Bumia  nr  rm  1 

A0B8, 

In  Busaia  I  found  a  deep  and  pnictionl  t: 
the  sebexno  of  making  a  railroiid  to  la^ 
the  military  the    reason  wait    strategic^ 
would  by  railroads  be  able  to  mam  ei  ' 
of  troops  within  a  we€lt*a  marclj  ef  " 
the    politician    it  was    eonaidere<i  a 
England  to  mind  her  own  aJ&irs  at  ho 
to  interfere  with  Eussia  on  the  Eostcrc^ 
with  merchants,   it  was    lookt'd    f^r 
leading  the  trade  which  passed  into  £u 
India  in  the    middJis    age*,   t^t**    the 
Caspian,  the  Caucasus,  and  Black  Se%  1 
its  former  channel ;  while  a  rail  to  Tn  ^ ' 
consolidate    their  Central   Asian  coxiq 
form  subsequently  a  pai^  of  the  ludis  1 

In  ancient  times  the  goods  of  the  ' 
their  way  to  Europe  through  the  Can 
states  they  were  sent  from  Balkh  doD 
Oxus,  thence  to  the  Caspian:    crossiri^f 
were  sent  up  by  the  Kur  and  by  a  lArji  j' 
five  days  to  the  Rion^  then  down  to  tht^  t 
In  the  middle  ages  the  line  of  route  1 
a^d  China  was  via  Budakshan  and 
way   also  for    Budtlhist    pUgrints*     1^1 
served  to  the  Groe^  and  Genoese  as  aa  c 
for  the  commeroe  of  India  untilJeoghb 
the  Torlcfl  destoyed  ft,  and  its  ruin  wnt  i 
by  the  discovery  of  the  Cape  route*    la  f 
ages    Persia   reoeiveil  its    goods  from 
camels^  which  came  from  the  banks  of  % 
to  the  Oxus,  thei  down  that  river  to  ths  j 
and  so  on  to  Constantinople,  the  centre  tif  4 
between  Eurox»e  and  Asia.     In  ITlfitw^ 
arrived  at  Astrakhan  from  India  on  th^ 
Home.     In  H7Q  Kikitin,  a  Bngisin» 
Detiean  and  Golconda  for  the  pur; —    ' 
He  proceedetl  down  the  YoJgri 
Astrakhan,  where  he  was  ro?^^- 
by  the  Tartars,  who  were  i^ 

Through  the  intenoessionof  V. 

be  was  rehiospd*      He  proceed  ^ 
across  the  Caspian  to  Bokhara*  ; : 
empariimi  of  Eastern  commerce  :    tii'-'t^*'*^ ' 
north-west  of  Persia,  abounding  in  Wtt 
on  to  Ormus,  and  so  to  the  8<mth  of  Bo 
1558  an  agent  from  Russia  sehlvd  hx  %  ] 
Persian  Gulf   for  the  purpow  of  tr 
India.     In  1090  merchants  froio  the  w 
trated  into    India  with  a  mular  obj« 
years  after  the  Dutch  twniii,  wid  !4xm< 
Fr0Dch« 


*  8c«  memoiit  of  lltkti)ti«  la  the  Uafclajt 
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bidia  and  Etissia  was  one  of 

Hwlf  of  Peeler  the  Oreat*  Ihuing  hu  reai- 
K  Eolkiid,  ho  iftw  the  wealth  that  fiowod 
Kosanky  ^m  the  Eaet  Indui  trad&.  Peter 
■pit  few  of  hl«  contciupoTaiies  flid,  the  ad- 
■I  (d  th»  Indian  tra4e  witli  Busaiii,  and  with 
Wft  of  protuoting  it^  hf  even  contemplated 
Hglhe  Oxus  tc  its  old  bed.  Had  the  es^pe- 
Bl  urganiied  under  TcJiorkaaki  to  Khiva  not 
■umli  loi^ht  have  last  century  conquf^ed 
Hlth  id  India,  and  the  Blav  and  Baxon  raee 
Rive  beta  brought  into  collision — for  two 
pBipQwetf  eould  not  peacefully  occupy  that 
mf  jomtly,  Peter,  however^  cherished  the 
Btkudastlaally,  and  he  sent  embafiaies  to 
U&d  Feniii  in  Filiation  to  it.  In  the  early 
m  tkp  rfigTi  of  PeteTj  Russian  traders  were 
^ioomdizig  to  Sir  J.  McNeil^  in  India,  and 
■Aft  •fetit  had  penetrated  to  the  ooaat  of 

BjMpatched  an  axpedition  to  take  posses- 
M  ^jirktind,  and  connect  it  with  the 
I  "rkiji*  he  directed  Prints  Bekovitch, 
KL  to  ent<;r  into  direct  commnnicatioti 
^p  Or^at  Moguls  and  open  out  a  trade 
BPiox  the  Ctuipian  8c  a  and  India,  but  the 
^■dhia  party  were  masHacred,  and  Russia, 
|ped»  tttrn^  her  attention  to  the  West : 
K'  '   rforefla w  that  tht^  Kir ghui  Steppe 

W  '  >cb  which  the  conquest  of  Central 

Hd  he  iiMule^  a  beginning  waa  not  made 
Hian  afber,  iintU  18^;^.  However,  at  the 
^Maeiit  of  tbi^  ci^tiiiyj  various  merchants 
Hii  a  tolerably  active  trade  between  India 
Bna  acpoes  the  plains  of  Ttutary,  and  a 
Hllrider,  in  1815,  published  at  8L  Peters* 
■ftccoimt  of  his  return  journey  fffiui  India 

Hit    niOM     EUaStA    TOWARDS     iKtiTA     VIA 

V     TiFLis»  TEMJiA^f,  Herat, 

■ittiy  appt^tir  now  m  the  category  of  im- 

mjil  lo  did  the  Suez  Canal  once,  so  did  the 

^hIi  Francisco  Uy  New  York,  over  moun- 

HfiO  Itet  high,  and  through   on   immense 

P^WBBTt*      But    they    are  JtiiU    accomjtlis, 

k  (nuhft*  westward,  over  sandy  wastesi  im- 

i^Busch  the  s^imc;  caosets  as  lead  Husaia  east 

^iWMsity  of  a  wide  seaboard  exists  for  btith, 

uiomilable    perseverance    which 

igns  will  lead  to  tliij* 

i  i^vjiji^.^dt  to   form  part  of  a  Ene  to 

>b*olute  neceRsity  for  Russia,  w»  at 

Kpji  two  years  to  march  a  body  of 

!.*sf  Volga  to  Turkestan ;  with  u  railway 

wTirk  fif  a  couple  of  days.     As  oiirly  as 

fu>',  the  travel l^,  iliscussed  tbo  question 

ny  h»^tWL*('n  Twdjaand  Ixindon,  via  Bujsiit, 

I  ho w  *>  V  if  r ,  h  n  v  i  q  g  finished  th  at  griind  w  ork , 

itWiiJ,  liext  directed  his  atbuition  to  the 

*  from  Orenburg  to  Tashkend,  from 

i  the  Hindu  Kush  to  Peshawur.    His 

enthnsiaatically  in  Russia,  but 

finotD  the   English   Government. 

iMeps  visited    India  to  coUect  the 

*  to  this  railway. 

if  defeated  in  the  proposed  rail 

Mae,  has  worked  away  quiiitly   hi 

Btioii,   and   while  England   and   the 

flnihany    in    Persia     slept     over    it. 


Bussia  worked  her  diplomatic  machinery,  and  baa 
gaoiod  a  ^gnal  victory «  Baron  Renter's  railway 
concession  has  been  cancelled  by  the  Shah,  who. 
seeing  England  took  the  matt^  up  coldly^  haa 
made  the  concession  of  a  railway  from  Julpha 
to  Tt^hrau  to  General  Falkenhage,  a  Eusaian, 
while  the  Russian  QoverDSieiit  him  ooBoeded  a 
line  from  Tiflis  to  Julpha.  Xiord  Derby  has 
fltrcnnously  protested,  but  diplomacy  oame  too 
late.  This  line  will  give  Russia  a  hrm  grasp  on 
Persia  and  the  nomadic  tribes,  which  are  such 
obstacles  to  traffic^  and  will  ultimately  estend  her 
power  from  Tehran  to  the  borders  of  India  via 
Herat,  Kandahar,  the  Bolan  Pas^. 

The  rail  now  being  made  from  Eoatof  in  Sout^ 
RuaaiatoVladicauaus,  in  the  Cancftffus,  will  soonba 
completed,  and  will  join  theTiflis  one;  thus,  whUo 
Rostof  is  connected  with  the  network  of  railway* 
in  South  Russia,  and  so  with  Auatria,  Germany, 
and  Consfcantinoplo,  Tiflis  is  to  be  connected  with 
Tehran^  and  bo  on  to  Meshed,  Herat,  Kandahar, 
and  the  Bolan  Pass  to  India,  The  P^sian  railway 
system  wiU  thus  be  the  link  between  Russia  on  the 
one  side  and  India  ou  the  other.  A  branch  is  de- 
signed from  Tehmn  to  Resht,  a  commercial  port 
on  the  CaapiaHf  and  a  future  one  is  contemplated 
to  Bushir^  so  as  to  tap  the  trade  on  the  Persiaii 
Gulf.  It  may  make  Bushir  a  second  Alexandria, 
the  emporium  for  some  of  the  Indian  trade  and 
for  that  which  will  fl.ow  along  the  new  Une  of  raO^ 

It  is  singular  this  rail  proposes  to  go  not  far 
from  the  route  sketched  out  by  Peter  the  Great. 
He  was  anxious  that  the  English  should  com- 
mence a  trade  through  Russia  to  the  East,  and  in 
i7^  an  Etighsh  morehaut  of  8t.  Petersburg  took 
up  the  plan  via  Asti  abad,  Meshed,  and  Herat  to 
India*  but  in  11 IG  the  Rus^wi  Gfovemment, 
afraid  of  thi^  EugEsh  intriguing  with  Peima,  pro- 
hibited the  British  Caspiaji  trade,  while  Ru^a 
herself,  absorbed  in  Eiu'Opean  politics,  forgot  the 
East. 

The  tr*ido  of  England  through  Trebizond  and 
Erzerum  to  Persia*  is  now  taking  the  Tiflis  route, 
as  the  Turks  refused  to  make  a  good  road  between 
Trebizond  and  Erzenim.  while  the  Eussiims  afford 
every  facility  and  protection  on  the  Tifiis  line, 
Tabriz  is  on  thcpnijecti^d  railway,  a  most  important 
place,  giviuK^  aoeeii^  to  a  populous  country*  Mrm- 
t-heater  goods  and  cloths  to  the  value  of  one  million 
flterling  are  imported  into  it,  and  are  exported 
from  thence  to  Central  Persia,  Khorasan,  the 
shores  of  the  Caspian,  and  even,  to  Khiva. 

The  EupiTiLiTEs  Valley  Ratlwat  "v^iaistrs  thb 
TLFT.IS  AyD  TEHKAff  Railway. 

The  concession  by  the  Shah  of  the  Tiflis  and 
Tehran  railway  line' in  its  influence,  strategically 
and  commercitdly  over  the  Euplirates  Valley  and 
Persia,  as  well  as  over  the  Turkish  provinces,  is  an 
enormous  advantage  for  Russia,  wlnJo  on  the 
other  hand  very  great  engineering  and  financial 
diffioultiea  are  connected  with  the  projjosed  Eng- 
lish line  from  Intlia  through  Asia  Minor  to  Con- 
stantinople, 2,500  miles  in  length.  The  Tiflis- 
Tehran  rail  wiU  be  fourteen  degrees  of  lon^tudo 
nearer  to  India  than  the  EngEsh  one  projected 
to  Constantinople,  while  the  latter  will  be  out- 
flanked strategically  by  the  Tiflis  and  Tehran 
railway. 

Russia  has  just  raised  a  loan  of  fifteen  millioufl 


Bterling,  eigM  miHioes  of  winch  was  rnisod  in  the 
Enirlisli  market » to  complete  her  lines  of  commum- 
cation  between  the  East  aiid  West,  principalis  the 
Tiflia-Tehran  and  Siberian  lines,  and  to  tirmg 
Asia  into  direct  overland  connection  with  Eurox^e. 

The  BusaiAK  Advaxcb  in  its  Sociai*  Aspects* 
The  term  iocial,  like  eivilisiiigri  is  Tery  wide  in 
lUmiommg.  When  we  speak  of  social  science  or 
of  aodfity,  it  includes  in  fact  all  civilised  m- 
fluendds  not  directly  connected  with  the  domain  of 
theology  and  politicB*  But  in  diacuBsing  this  we 
must  not  limit  aocial  civilisation  to  one  t3^p^?, 
the  Anglo-Saxon ,  m  if  all  ^visdom  was  with  thcnt : 
like  tKe  Greeks,  who  reckoned  all  out  of  their  sphere 
as  barbarians,  or  like  the  Hindn  idea  of  Mlechait, 

Russia  as  Slav*  or  Bemi-Orfotal. 
The  European  world  has  hitherto  been  mainly 
occupied  with  the  doinga  of  the  Latin  and  Teu- 
tonie  races,  but  a  new  race  is  coming  on  the 
itago  that  has  hitherto  been  little  known,  and  is 
destined  certainly  to  exert  amighty  iniluencein  the 
East,  more  than  in  Europe— the  Slavonic  which 
baa  a  plastic  and  assimilating  spirit.  The  Slav 
popnlations  of  Bohemia,  of  the  Danubian  Pro- 
Tinces  ftnd  Austria,  an*  stirred  to  their  utmost 
depths  by  their  necessary  antagotvism  mth  the 
German  or  Teutonic  eleinent  iii  Austria,  and  they 
ore  drawn  to  Eusaia  by  sympathy  of  race,  of  I 
region,  and  the  mighty  bond  of  a  eommon  Ian-  , 

The  Slavs,   of  whom  Buss! a  is  the   brad,  lixe 
Bomi- oriental  in   their  feeHngs  and   institutions, 
well  tynibohsed  by  the  double-headed  eagle  point- 
ing east  and  west.     Hene*'  one  of  the  nmin  causes 
of  the  antagonism  springing  up  in  Russia  with 
the  Gennans  of  that  coiintrj*  (who,  though  so  long 
settled  there,  are  to  thcRuaaians  ahena  in  languR*^*^ 
reli^on,   jitid  race),  and    among  the  Bohemians 
in  Austria  with  the  Germans  ;   what  the  Saxon 
is   to    tbo   Celt,  the   German  is    to  the    Slav  — 
hateful  and  hating.      The    Slavs,   forming  one- 
fourth  of    the  populatic^n  of  Europe,   extending 
from  the  Adriatic  to  the  Pacific ^  arc  coming  to  the 
fronts  presenting  a  new  htorature»  new  institu- 
tions,  and  new  fomis  of  thought,  quit-e  *iifferent 
from  the  Anglo-Saxon,  Teutonic,  or  Latin  tj-pe. 
Their  numbei'S  are — Russian   Slavs    60,   Poles   7, 
Tcheques    5,    others    Blo%'aque8,    2,     Bulgarians 
6,  Servians  t>;  total  81j» 

While  the  Anglo-Saxon  race*  increasing  from  2 J 
inillions  in  Edward  the  Third's  time,  to  66  millions 
Tinder  Queen  Victoria,  has  effected  a  mighty  work 
in  the  old  amd  new  world,  it  has  parti^dly  broken 
down  in  its  treatmont  of  aboriginal  or  eastern 
racesi  as  we  see  in  the  caao  of  the  North  American 
Indians,  and  tho  aborigines  of  the  colonies.  India 
IB  in  some  respects  a  nolde  exception,  through  the 
excellent  system  laid  down  by  the  East  India  Com- 
pany, which  raised  up  a  class  of  officials,  semi- 
oriental  in  feelings  combining  the  best  quaUties  of 
the  eastern  and  western  worlds,  and  whose  rule  in 
India  was  admirable.  Alas,  they  are*  aa  a  class, 
being  superseded  by  competition  wallahs,  who, 
with  somo  noble  exceptions,  have  little  sympathy 
with  the  country,   and  little  Oriental  traniing, 


*  Tiiti  wQpd  I  ft  s^tnttfrnm  inlitprliite(l  w^tb  a-n  b  at  the  end^  u  Lf 
tlhTt— an  »plthat  lltUo  appUcabU  t4J  Riust*  flnce  Uifl  dayi  ot  Serf 


while  the  influx  of  barrisFtenniito  Iwha  ii( 
us  English  law  with  a miiumum  of  ]\ii^c%r 
is  sacrificed  for  legal  tficlnncahties  «"-*  -^ 
The  English  notions  of  law  Midland 
been  a  fatal  gift  from  England  to  I»^ 

Russia,  in  her  ri^ng  Asiatic  «a|^^ 
quahfioation  which  she  posseeaea  w  a  imw 
a  sympathy  with  Oriental  rafiet,    >ct!iiifj 
me  more  when  I  was  in  Russia  than  thy  r 
1%™  of  the  people  impri^^ssed  m  ma 
Ike,  manner*,  and  institutieais,  »md^  lOjn 
them  for  their  future  rvle  in  Asia, 
occupation    of    Russia  has    alua   imp 
Oriental  type  deeper  in  Russia,  while  shetoj 
in  close  contact  with  bcr  T,^»K),WH*  Mad 
1/250,00(1  idolatrous,  and  IJ0lJ.9tK> 

jecta,  c     -        J 1 

The  Latin  races  of  Ft^mce,  Spaa^ina  i 
had  their  palmy  days,  while  the  J^larr 
was  one  of  the  last  to  enter  Europe  F**" 
is  now  rimng  up  for  a  future  car^* 
hand,  the  tendencies  in  England, 
mociacT.  are  to  revive  the  pure  * 
Oriental  element;  this  made  \^^     ,   , 
day  declare  if  India  is   lost,  it  wiU  WJ 
House  of  CommoTis.  ^ 

The  Blav  race  is  now  put  side  bj-  sraij 
Anglo-'Sa:£on,  Teutonic,   and  Latm  -« 
interesting  contest  between  the  W 
vonic     speaking    pr-npie,     and     iw 
Euglish  spraking  people,  among  tbr  ! 
eluded  the  Americans,  who    whatever 
pathies  with   Russia  may   be,   are  r 
English  loins,   using  ShakeifpeiiW « 
mii'ded  by  Alfred*s  laws,  ^     t  j 

-^Tiile  the  PhiloBlava,   the  naheorij 
Russia,  aim  at  developing  the  SlaTOI 
iug  to  Slavonic,  not  Tout<inie  modeH. ' 
Blays  mm  at  welding  aU  under  on©  i  . 
ment,  merging  their  nationality  sml 
in  th  c  political  unity  of  the  iiice,    Tmi 
Danube,  however,  thongh  sympathirtB 
the  literary,  religious,  and  social  Vir* ' 
Enssia,  are  not  very  anxious  for  po 
tion  into  Russia  and  her  buPBancmlicj 
the  same  principle  as  En gb"  i  ^  -^^ 

having  great  sympathy  in  !  '^p 

religion,  would  not  like  tu  .k-  t.-.^i^c 

ment. 

The  Russian  Churchy  the  gcnnine 
Sluv  thought,  is   well  adapted  to  3 
Eastern  mind,  and  it  has  niimeroui « 
Manraviev,  her  historian,  eloqm'ntly  i 

"  The  Ru»w=iTi  Church  niij  eotmt  li"  filW 
Bhores  of  the  Adriatic  !o  Ihe  b*ya  jf  t ^e  ^ 
th«  wait  of  America;  from  the  ice*fieHi*  ^*i^| 
the  Soleveteky  Mcmaiit^ry,  on  it»  ^'^*F*/f»^ 
to  th«  heart  >^f  iho  Ambiaa  mml  EgTP*J»;«. 
TPrcfl  of  wbich  sljuidss  the  LftTtm  ™^;^*J^rJ 
cbur^-h  h^  bfld  for  ttreo  ^^^taji^s  to  b^MJJ 
of  Tartar  iJaMiry— ehe  emerged  wiUi  WfMM** 

I  As  England,  nnf ortonately  for  ^WM 
iBg  more  and  more  aati-caiytal  mjgf 
tion  of  the  Eait.  less  symp^ihwff ?" 
crammed  civilians,  so  RuBBta  w  ' 
tack,  as  Gerebzof  rtmarks;— "Btl 
the  West  has  been  fatal  to  her  de 
There  is  a  great  futm^  for  the  Ku 


•  Set '^AtklDioii^i  Art  Toot  ^a  ?^^^1 
TendMicle*  of  tho  Kew  Schw*  of  rtwm  » ■ 
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I  not  (mly  among  the  Slav  r»ee,  but 
t  whom  it  may  beooBie  tlie  Hn^fM  franca 
■ad  Oeniral  Aua,   and   be  to    thoBe 
bEo^IibIi  19  in  Southern  Afiia«  MaDy 
I  ormi^roAiitile<^lass  in  Bokhara  Jkte  wt^ 
I  Bdflsiiyi,  and  serve  aa  interpreters.  It 
f  immDiiiely  developed  now  in  Russia,  and 
Jdt»v  iflimty  with  the  Sanskrit  it  will  be  easy 
I) J  ilioaa  who  speak  Sanskrit-deriveil 

ojte  considers  the  stronghold   that  Mu- 

dTiUaatiafni    in    connection  with    tta 

Ifftem,  haa    maintained   in  tho  Easti 

look    at   Turkey,    Persia,   or  ladia, 

jlea  it  presents  to  modem  civilisa- 

coumiaEee,    the    forecast   of    Sir    H. 

able  Indian  administrator,  made  at 

'hn  year    of   the  mutiny  may    beconie 

-^'Thjit  it  seemud  the  destiny  of  Muhammad- 

m  Xviri,  to  b6  rolled  up  between  the  ad- 

r  tid '^  of  EtmiMi  Mid  English  dominion/' 

lirii;  i^i'-  tliiit   at   this   vf»ry  time,  Muham- 

in  Turkey,  Eastern  Hindustan, 

■^I'^H  revival,  putting  out  violent, 

^pasmodio  eftorts  towards  regaimug   the 

nf  powL*r»  and  striving  in  every  way  to  re- 

The  Babig  Musulman  reformers  in 

almost  estt-rminated  by  a  persecu- 

lad  ID  modem  times.     In  various  cases 

b(SH3  pierced  in  various  parti  of  their 

which  lighted  candles  were  placed  and 

httm  down  to  the  ile^h.    Tbi£  ooourred 

ago  in  the  City  of    Teheran.      In 

1,000  pairs  of  eyes  were  extracted.     Had 

eiterted  their  influence  this  might 

it<ipped.      The    two   great    Chiiatian 

Ilia,  England  and  Eussia,  are,  however, 

vitals  of  the  Moslem  States.     Yaiu- 

,d  to  Bnadim  policy,  iays  on  this : — 

«ttoOMH«  in  Ce(£iti^  Ajia  hmvo  dealt  lilam 

bbw    it   has  ever   receiyed  fnom    Cbriitea' 

dOuiM  of  lkJ«  thniuand,  jear»  Btrnggle."      Dr> 

'■i;— "*  In  TiukcBtan  th«  RuBBianfl  have  forbid 

ti>  BpiwAr  ia  the  dtie«^  on  tlie  fTi^und  of  thmt 

tat  at  the  pnbltG  posoe;  they  weir&  iq  Ibe  h&bit 

br  Coheir  oriefl  and  urmonfl  directed  afi^siniit  the 

iidtui^  the  mob  in  the  ba»4Ars,     Th^  aWili- 

Ivw  f^etionariea  who  dueu polled  the  perform* 

Tttligioni   Hiefl,   Hud   of    a   RtaUxi  attcn4- 

oott|QM,  1)M  allowed  mufrb  indiffbri^nce  &nd 

mtniip  in;    the  ydunfi^  will   ^ijow  up  with 

QOlioni.       Even    the    MiiKiuliuan    olerg'y 

!»  tbe  EaM«iim«  to  prohibit  cortnia  practiceit 

di  liiU  th^  Rnaaian^  hare  reftued  to  inturfere. 

the  KjifU  or  Mahomnwdan  judgfls  aro  allow&d 

Bit  thty  were  m«de  eleotlve  by  dele|{«te«  from  the 

laflpd  lAetr  iiDi 


ab«L" 


opOTUaoe  in  Iha  ejea  of  the  natireB 


^<xnitf&dt  to  former  days,  when  at  Kafifa, 
,  300,000  Eosfiians  were  collected  in 
P  to  he  iold  am  dafves  to  the  merchants  at 
t:isr»ple. 

^^TrakH,    en  taring  Enrope    cm  hoiseback, 

"'  »iiil    rtLvagingy  have  for  ages  desolated 

w«f   Ttfitms  of  Asia,    in    Boltharit    they 

l  th(?  cultivation  of  centuries  and  plunged 

■  hito  a  depth  of  barbarism  in  which 

hhrwici."   of    thi  ir    pust    greatness   was 

o—Uif?^  are  now,  just  retribution !  to  he 

^ythi»m»E"lve^*    As  LnmiLrtiiie  said,  many 

^tl«  Turks  are  only  encamped  in  Europe, 


The  recent  combination  of  Bussia)  Austriai  and 
Germany  may  hasten  the  doom  of  Turkey ;  while 
England  maintains  ^ery  properly  an  attitude  of 
indifference  to  a  country  hopeless  of  ref ormj  plung- 
ing more  and  more  into  debts  which  ean  never  be 
paid,  while  the  moral  and  material  improvement 
of  the  couatry  has  been  neglected*  I  refer  to 
Turkey  here  hecanse  hor  and  Persia's  subjection  to 
an  European  Power  would  lead  to  the  opening  out 
of  roads  and  the  development  of  commerce  to  a  pro- 
digious extent ;  but  with  their  effete  native  govern- 
ment it  is  impossible.  Since  th*>  Turks  invaded 
Bactria  two  centuries  B.C.,  what  have  they  done 
for  civilisation  ?  have  they  not  jtt«tified  theGeor^an 
proverb,  ^*  He  who  trusts  to  a  Turk  leans  on  a 
wave."  The  Quarterly  I^evimff  for  1874  contains  an 
article  very  significant  on  this  subject ;  it  advocates 
leaving  Turkey  to  Eussia.  Enghsli  opinion  since  the 
Kriniean  war  has  undorgono  a  great  revolution  ^ 
and  people  are  disgusted  with  the  nttar  failure  of 
Turkey  to  restore  religious  lil>erty  or  promota 
moral  or  material  improvement.  How  tinae  the 
saying,  **  Where  the  Turk  tn-ads  tht*  grass  grows 
not !"  A  few  mounds  of  earth  amid  the  monotonmis 
landscape  of  the  steppe  mark  the  places  around 
Merv,  once  the  garden  of  Persia  and  the  seat  of 
a  thriving  industry  ^  but  rendered  desolate  by  bar- 
harous  Tui'Miih  tribes, 

The  Turkish  conquest  of  Const&nttnople  stopped 
that  floorishiag  trade  so  long  carried  on  by 
the  Genoese  with  the  Bast  and  l^e  Krimea. 
The  flourishing  seats  of  civilisation  became  reduced 
to  a  desert  under  Tartar  sway.  Odessa,  now  such 
an  emporium,  was  in  17^2  only  a  Tartar  village 
in  a  desert. 

The  Crescent  Is  doomed ;  Turkey,  the  sick  man, 
is  sick  unto  death ;  the  Muhammadon  v^ve 
which  so  long  swept  over  the  fairest  regions  of 
Asia  is  receding,  and  giving  way  in  Central  Ama 
before  a  Christian  civiUsation.  The  fact  of  Bok- 
ha^Af  the  holy,  the  t^piritual  centre  of  Islamism, 
wbere  half  the  land  revenue  is  devoted  to  mosques 
and  oolleges^3fK>  niosqnes  and  100  colldgea— 
being  practicjiliy  under  the  yokeof  Eussia,  notwith- 
stantiing  the  spasmodic  efforts  of  priests  i^  shake 
off  this  yoke,  has  deeply  impressed  the  Moslem 
mind.  The  Moslem  power,  which  had  trampled 
out  BnddhiBm  and  Christianity  iu  those  once  fair 
regions,  is  now  meeting  its  fate,  and  no  longer 
will  oxhide  whips  be  used  in  the  streets  to  force 
people  into  the  mosques,  as  was  the  case  not  long 
ago  in  Bokhaia,  IQiiva,  and  Shoten;  the  blue 
laws  of  the  Moslem  are  no  longer  in  loree. 

How  strange,  as  Yambery  says,  that  Shehr  Sabz, 
the  birthplace  of  the  mighty  Timnr,  should  be 
taken  by  a  race  far  north,  alien  alike  iu  language 
and  religion  and  idea!  that  the  cradle  of  the 
foTOier  conqueror  of  Moscow,  who  had  slain  and 
led  into  captivity  thousands  of  Most;ovites,  shouM 
after  a  lapse  of  more  than  oOO  years  be  by  Mosoo- 
vites  sought  out,  conquered,  and  opened  out  to 
the  knowledge  of  the  civiHsed  world,  The  BlavB 
posted  on  the  East  of  Europe  had  to  bear  the 
shook   of    the    Moslem    wave    during    the    lottg 

*8«e  the  map  la  Tnle'a  Katlmy,  sluavinp  the  leattDf  Clirtftlan 
hlih{>prlei  in  the  tukSdIe  igvi.  Thgn»  wen  in  tlit!  atght  Qoatniy 
blstiopHf??  att  Herat,  Hefv,  SataarkJiJU]^  Kuhgar^  BokhftTn,  Id  faa 
TonrUi  Mntnry  H«rr  wii  made  an  aNh1]lltt«fHi«,  mini  tht  Heetodaiu 
bftfl  fluiirlililnf  cliGTObiTv  lu  CeuCral  Atk  unlH  dettrojed  by  Moilem 
Enti^h^rAnca ;  cvrea  In  th«  foiifteebtb  eeutiuT'  there  wii  a  biahapfki 
iiis«r3amaftiiid^ 


651 


JOUBNAL  OF  THE  SOCHBTT  OF  ABT8,  Jura  11,  1876. 


;    FROI 


period  the  cross  and  the  crescent  were  arrayed 
against  each  other.  They  shed  more  of  their 
blood  fighting  against  the  Moslems  than  all  the 
European  nations  put  together,  and  now  they  have 
their  revenge. 

Eftbots  ov  thb  Nativbs  of  India  of  the 
BussiAN  Adyance, 

Our  India  Oovemmentwillhayehereafter  to  frame 
its  Indian  policy  not  as  if  the  Himalayas  limited  it, 
but  must  take  into  account  India's  neighbourhood 
to  Bussia,  with  all  its  disturbing  effects  on  the 
native  mind.  Bussia*s  position  on  the  frontiers 
of  Afghanistan  is,  de  facto,  a  menace  to  India,  even 
acquitting  Bussia  of  all  ulterior  designs  on  Ladia; 
the  fact  of  neighbourhood  is  sufficient,  it  is  like  a 
spark  on  inflammable  materials,  and  there  are  many 
agents  who  know  how  to  fan  tiie  flame.  We  must 
adopt,  in  the  face  of  this,  a  more  definite  home 
policy.  We  must  not  uphold  feudalism  either  in 
lajid  or  with  princes  in  contrast  with  Bussian  de- 
mocracy and  tenant  right.  We  must  not  aim  at 
ruling  India  from  a  Saxon  stand-point  while 
Bussia  takes  the  Oriental  one  for  her  Asiatic 
dominions;  in  a  word,  we  must  govern  India 
more  on  the  great  basis  laid  down  by  the  East 
India  Company  in  its  best  days — a  restored 
Haileybury  for  civilians,  to  render  them  better 
adapted  to  rule  Oriental  races  than  the  present 
dass  of  competition  wallahs  is ;  we  want  lor  the 
natives  justice,  not  English  forms  of  law  and 
English  lawyers,  whose  success  is  the  ruin  of 
the  Hindus ;  India  requires  a  Dickens  to  write  an 
Indian  **  Bleak  House.^' 

Native  chiefs,  however,  will  trv  to  play  off 
England  against  Bussia;  they  will  ding  to  the 
strongest  power.  The  Indian  Moslems,  more  then 
40,000,000  in  number,  are  bitterly  hostile,  and  un- 
derstand their  old  policy,  '*  to  set  the  Christian 
dogs  to  worry  and  devour  one  another.''  All  who 
love  change  and  have  nothing  to  lose,  the  priests, 
nobility,  and  mob,  and  those  who  love  to  fish  in 
troubled  waters,  will  prick  up  their  ears  on  every 
current  of  Bazaar  news  regarding  the  Buss,  of 
whom  so  many  entertain  such  an  exaggerated 
idea,  and  particularly  since  the  fall  of  Khiva, 
which  has  struck  dismay  into  the  Moslem  mind, 
persuaded  that  the  Buss  are  invincible,  and  that 
their  invasion  of  India  may  happen  some  ten  years 
henoe. 

The  approach  of  Bussia  to  India — ^the  apparent 
inactivify  of  the  Tyi<^^n.n  Qoverument  shrinking 
from  adopting  a  firm  but  conciliatory  policy — ^have 
had  a  disturbing  effect  on  the  natives  of  India, 
tending  to  dimiTJish  English  prestige,  to  lessen  faith 
in  the  permanence  of  British  rule,  and  to  ^ve  vent 
to  all  the  local  elements  of  discontent  m  India. 
The  natives  know  that  India  has  been  invaded 
thirty  times,  and  that  the  cry  of  the  loot  of 
India  would  raise  tens  of  thousands  of  hardy  troops 
in  Central  Asia  to  join  in  the  spoiL  The  Govern- 
ment, in  its  relation  with  the  natives  of  Lidia,  will 
have  to  consider  their  measures,  not  only  in  refe- 
rence to  India,  but  also  to  Bussia. 

Some  natives  of  India,  forgetful  of  the  evils 
from  which  British  rule  rescued  them,  look  with  a 
iavourable  ^e  on  Bussia,  as  if  her  regime  were 
superior  to  English;  we  hope  the  day  is  coming 
wnen  Bussian  rule  may  equal  English,  but  cer- 
tainly it  is  not  so  at  present;  but  let  the  natives 


study  what  it  is  among  the  Tartars  in*  2, 
in  the  Caucasus,  or  as  given  in  the  rs     t^tn 
of  Schuyler,  the  American  atfcadiA.*  i  '  ^^*^ 
the  Bussians  have  made  little  progrea  ''   t^ 
ing  the  people  to  their  rule,  ihat    roL  As 
assimilate  what  they  have  swallowQi 
are  but  a  garrison  amid  a  l^ostile  po|l 
that  commerce  has  declined.t 

One  effect  on  India  of  the  proxind 
will  be  English  institutions  will  be  ] 
trial ;  to  nue  India  in  the  future  we 
the  native  population  with  us,  and  < 
we  must  become  more  oriental.     In^ 
and  must  not  be  worried  with  all 
fanffled  notions  imported  brand  n 
land  with  the  London  cockney  si 
on  them. I 

But  unfortunately  the  tendency 
education  in  India  has  been  to  provi( 
in  Bengal,  far  more  candidates  than 
tions  for;  many  olthese  men  are  ime 
literary  loafers  they  are  consquentiy  v< 
would  look  on  any  wind  blowing  as  f ( 
even  though  it  blew  from  Siberia;  tl 
of  a  false  Oovemment  educational 
the  Government  in  language  whi( 
learned  at  the  Government  expense, 

Lord  Napier,  the  Commander-in-< 
some  remarks  applicable  to  this  cla 

«  Th«  bentfito  which  we  conferred  on 
which  we  relieyed  from  oppreedon  and 
away  with  the  people  of  thoee  days ;  the 
only  oonsider  tneir  present  restraints  ai 
imposed  on  them,  and  the  more  edooated  1 
for  a  larger  share  of  places  of  influence  and 
they  now  possess." 

Schuyler  in  his  report  on  Turk 
simUar  remark  with  reference  to  the 
<*  the  inhabitants  are  now  he\^ 
evils  which  they  suffered  from 
fhiTilring  more  of  the  evils  which 


,1^ 


Kut 


the  Bussian  officiaLs.' 

Akolo- Indians  must  Study 

Lidia  is  brought  within  the  peipL 
the  Eastern  question,  which  involves 
interests  of  Europe  and  Asia,  and  the  \ 
which  cannot  be  far  distant.  By  pi 
Asia  and  the  frontiers  of  In<ua,  Bi 
the  political  contest  in  Constantin< 
make  the  shortest  way  to  Constantin( 
Persia. 

The   Anglo-Indian,   whose   mind 
beyond  the  Himalayas,  must  study  1 
pire  rising  beyond,  destined  to  eqm 
or  Greek  dominion  in  their  palmiest 
tending   now  its   influence   down 
bazaars  of  India ;  he  must  rouse 
vestigate  the   causes  which   propel 
forward,  and  its  consequences  to  ln( 


^ 


•  8m  Appendix* 

t  Button  in  his  work  on  Central  A^  aayt  * 
saooeeded  In  India  in  prodnoing  patriots,  we  han 
towards  prodooing  parrots."  A  remarkaMe  itata 
the  Rnsilan  DpeU  some  years  sgo  relsting  to  1 
Mtlons,  end  unmorsUties  among  RosbIm  fnnotioi 
,ton;  tho  fact  is,  the  coontrj  is  regmrd«d  u  s  T 
the  best  men  of  Snaslft  do  not  go  there;  p 
adTentarer  class  of  India  of  last  oentnry  ehiefly  go  t 

X  Basaar  reports  about  Rosiia  hare  been  rife  In  In 
people  untutored  will  believe  anything,  soch  as  i*"* 
are  wanted  for  the  fbundation  of  a  bridge,  the 
wai  required  to  reitore  the  Qofemor-Gentnl  to  v 
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he  is  brought  in  contact  with  the  first  instalment 
of  Bussian  travellers  in  India,  and  their  numbers 
will  increase,  as  out  of  the  200,000  Russians  that 
ffo  annually  on  foreign  travel,  some  will  surely 
dffect  ihmr  steps  to  the  East,  particularly  now  as 
the  Erimea,  connected  by  rail  with  Russia,  is 
become  a  favourite  place,  and  will  serve  as  a  start- 
ing point  for  Suez,  six  days'  journey  from  Odessa, 
or  Bossian  travellers  can  cross  the  Caspian  to 
Persia,  and  go  down  the  Persian  Qnlf ,  or  by  the 
Bolan  Pass  to  India. 

In  the  altered  state  of  things  with  Russia  as  a 
neighbour,  it  is  as  incumbent  on  Anglo-Indians  to 
ituay  Russia  in  its  historv,  development,  and  po- 
litical influence,  as  to  study  India,  and  not  only  to 
stady,  but  to  visit  it.  St.  Petersburg  is  only  three 
and  a  half  days,  and  Moscow  four  days  from 
London. 

Russia  tbaohbs  Iicdia. 

Boisia  has  learned  much  from  England,  and 
nowhere  do  there  exist  more  fervent  admirers 
of  English  institutions   and  literature   than  in 


India,  on  the  other  hand,  may  learn  something 
from  Russian  history  and  example — the  danger 
of  vamishing  the  upper  classes,  and  leaving  the 
masses  neglected;  the  importance  of  fostering 
a  native  literature ;  the  evils  of  a  servile  imita- 
tion of  foreigners;  the  great  importance  of  re- 
▼iving  the  old  village  municipalities ;  the  advan- 
tages of  colonies  in  Asia ;  the  evils  of  caste  and 
i^  exclusiveness ;  and  the  importance  of  tenant 
right 

Sympathy  fob  Russia. 

While  England  takes  all  necessary  steps  for 
securing  peace  and  progress  in  her  Indian  em- 
pire, and  of  protecting  it  against  all  foreign 
distarbiog  influences,  let  her  extend  the  ri^t 
hand  of  sympathy  to  Russia  in  her  civilismg 
work  in  Asia,  slow  though  it  be,  for  Russia 
herself  has  many  reforms  to  make  at  home. 
There  is  room  for  both.  Even  Yambery,  hostile 
as  he  is  to  Russia,  says  '*  the  interests  of  civili- 
sation make  us  wish  the  most  entire  success  to 
Bnssia  in  Central  Asia" — in  the  face  of  Hindu 
fanaticism,  Chinese  immobility,  Moslem  hate,  let 
ns  rise  above  mere  national  jealousies. 

Russian  conquests  have  gone  no  farther  than 
Indian  annexations,  and  bom  have  been  beneficial 
to  the  natives.  Similar  causes  in  the  natural  ex- 
pansion of  their  respective  empires,  mercantile 
^iterprise,  and  the  deorepidness  of  native  States 
naye  led  both  Empires  one  south  and  the  other 
north.  HappHv,  the  English  press  takes  a  fairer 
and  more  consiaerate  view  of  Russia,  her  reforms, 
uid  defects,  than  used  to  be  the  case.  What  a 
contrast  in  the  tone  of  of  the  press  on  the  late  visit 
of  the  Czar  to  England  with  that  of  former  days  I 
Polish  Fenianism  no  longer  biases  English  opinion 
on  Russia. 

England  would  have  had  far  more  influence  in 
^^ssia  than  she  has,  or  ought  to  have,  had  she 
jnUe  censuring  Russian  defects,  which  the 
fiossians  themselves  most  fully  acknowledge, 
VBo  sympathised  with  the  efforts  made  in  Russia 

x)  remove  these  defects. 

Let   Russian    progress    be    viewed    with    no 

^endly   feeling,  let    the   advance   of   Russia 

I  ^  hailed  as  the  pioneer  of  ultimate  progress. 


material  and  moral,  as  Russia  herself  advances  in 
the  career  of  reform,  sealing  the  doom  of  the 
Crescent  and  trampling  down  Asiatic  feudalism. 

England,  with  250,000,000  British  subjects  in 
India,  and  Russia,  embracing  one-seventh  of  the 
habitable  globe,  have  an  ample  sphere  without  in- 
terfering with  one  another;  they  might  run  in 
parallel  lines  without  intersecting;  even  a  little 
friendly  rivalry  might  do  good ;  one  power  left  to 
itself  is  apt  to  stagnate ;  it  requires  a  little  compe- 
tition to  rouse  it.  We  bdieve,  with  the  exception  of 
the  military  dass,  alu'gepartyin  Russia  are infavour 
of  friendly  terms  with  £mgland.  They  might  help 
each  other  in  the  warfare  against  barbarism ;  in 
which  the  interests  of  Christianity  and  civilisation 
are  deeply  involved.  If  Russia  can  stir  up  re- 
volt in  mdia,  England  can  do  the  same  in  C^tral 
Asia,  which  as  Schuyler's  report  shows,  is  not  in  a 
very  contented  state. 

Unf ortunately  the  friends  to  a  peace  movement  in 
England  and  India  have  thought  to  forward  it  by 
a  drifting  policy,  leaving  the  vessel  to  steer  among 
quicksands  and  rocks,  without  a  watch  a-head. 
Let  us  take  a  lesson  from  the  past.  Had  Russia 
understood  the  mind  of  England,  and  had  Eng- 
land then  known  the  proper  policy  to  pursue 
towards  Russia,  as  she  does  now,  the  Knmean 
war  would  not  have  taken  place. 

The  Russian  Language  ought  to  be  Studied. 

The  Russian  press  has  teemed  with  articles  on 
the  Central  Asian  question  in  its  relations  to  India, 
but  they  have  been  as  a  sealed  book  to  English- 
men, owing  to  their  ignorance  of  the  lang^uage ; 
while  there  are  more  than  50,000  Russians  who  can 
read  English,  there  are  not  perhaps  more  than  a 
dozen  Englishmen  in  England  who  can  read  Rus- 
sian, and  possibly  two  in  India  I 

The  study  of  the  Russian  language  and  people 
is  of  supreme  and  vital  importance  to  England's 
empire  in  the  East.  Our  principle  of  non-inter- 
vention keeps  us  aloof  from  Continental  compli- 
cations ;  but  England,  as  Disraeli  has  pithily  said, 
is  more  an  Asiatic  empire  than  an  European,  hence 
our  relations  with  Russia  in  the  East  are  becoming 
closer  every  year. 

Along  the  line  of  her  trade  and  conquests,  even 
now  amid  the  din  of  Tartar  music,  the  words  of 
conunand  may  be  heard  in  Rues.  How  strange 
it  soxmds  in  Schuyler's  report  that  in  Samarkand 
the  commander  of  the  city,  a  Musulman,  has 
opened  a  school  for  teaching  the  children  of  the 
city  the  Russian  language. 

Diplomacy. 

An  enliehtened  diplomacy,  not  that  of  meddling 
and  muddling,  is  a  mend  to  peace,  as  the  world's 
history  shows;  not  so  the  shifting,  changing 
policy  of  England  in  the  East,  dependent  on  the 
Ministry  of  the  day,  elected  by  constituencies 
utterly  ignorant  of  everything  relating  to  Eastern 
policy.  Had  the  East  India  Company  not  been  a 
imited  body,  uncontrolled  by  individual  traders, 
the  British  Empire  in  the  East  would  have  been 


;e  astuteness  of  Russian  diplomacy  has  done 

more  for  her  than  the  battle-field.  On  the  other 
hand,  EnglMid  has  lost  in  bad  diplomacy  what  she 
has  otherwise  gained ;  her  diplomatists  and  con- 
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Bills,  as  a  rule,  know  little  of  the  langnages  or 
opmions  of  the  people  they  are  posted  to. 

The  Federal  Unity  of  the  Bbitibh  Escfibe. 

Is  England,  as  some  would  wish  her  to  be — ^the 
isUnd  of  Great  Britain  and  anarohical  Ireland — ^is 
she  to  sink  to  the  level  of  Holland  or  Carthage, 
'*  Une  nation  des  bouHquierSf**  as  Nax>oleon  termed 
it  P  Is  the  Ennure  on  which  the  sun  never  sets, 
with  all  its  civiBsing  influences,  to  be  reduced  to 
a  petty  island,  or  is  she  to  costinue  as  the  head 
of  a  great  dyilising  confederacy,  with  her  base 
on  the  ocean,  embracing  the  Dominion  of  Canada 
on  the  one  side,  Australia  on  the  other,  and 
India  in  the  centre,  her  power  being  ships,  colo- 
nies, and  conmierce?  Happily  the  current  of 
public  opinion,  while  holding  to  non-intervention 
on  the  Continent,  no  longer  sets  towards  the  dis- 
integration or  the  dissolution  of  the  British 
Enipire.  India,  as  an  important  dependency,  has 
a  deep  stake  in  this,  and  feels  that  the  federal 
unitv  of  the  British  Empire  is  just  as  important 
to  !l&igland,  as  the  federal  unity  of  the  United 
l^tes  was  to  the  Americans. 

The  great  empire  rising  in  Australia,  with  its 
enormous  trade,  cannot  be  a  matter  of  indifEerenoe 
to  the  Anglo-Indian,  as  constituting  a  member  of 
the  British  Empire,  a  probable  future  support  and 
buttress  to  the  great  ^dian  dejpendency. 

The  idea  of  Empire  is  not  one  of  mere  politioal 
power,  or  that  In<ua  should  be  the  milch  cow  of 
Manchester.  No,  it  embraces  the  far  higher  scope 
of  spreading  Christian  civilisation,  and  training 
to  self-govemment  the  250,000,000  British  sub- 
jects that  owe  allegianoe  to  the  Empress  Queen, 
knglaad  has  this  Indian  Empire,  and  she  cannot 
now  shake  off  her  obligations  there.  She  cannot 
isolate  herself.  Even  Stuart  Mill  admits  the  use 
of  the  Empire  in  adding  to  England's  moral  influ- 
ence and  weight  in  the  counsels  of  the  world. 

We  might  take  a  leaf  out  of  Russia's  book,  who 
emi^oys  in  high  office  men  of  any  race  or  creed. 
Scotchmen,  Germans,  Armenians,  and  Tartars 
figure  in  her  list  of  employ^. 

l^e  projected  visit  of  the  Prince  of  Wales  to 
India  wiU  have  an  important  effect  in  increasing 
the  sympathy  between  England  and  India,  and 
giving  a  rei^ty  to  the  idea  of  the  federation 
of  the  Empire.  The  Prince  lately  spoke  of  his 
contemplated  visit  as  '*  the  dream  of  his  life," 
and  of  India  as  "  the  pride  of  England,  which  has 
filled  so  prominent  a  place  in  history." 

QTTEEIES  m  C0N0LX7SK)H. 
I  dose  this  brief  view  of  a  great  subject  with 
a  few  points  for  coimderation : — 

1.  Russia  is  advancing  in  Asia  as  a  Slav,  t.e., 
semi-Oriental  Power.  I&ould  not  England  then 
judge  Indian  matters  more  from  an  Oriental,  and 
not  merely  from  an  insular  stand-point  P 

2.  While  maintaining  a  watchful,  active  policy 
for  the  defence  of  her  Indian  Empire,  should  not 
England  sympathise  more  with  Russia's  progress 
in  the  East,  as  the  advanced  wave  of  ciiaHsation 
and  the  uprooter  of  Asiatic  feudalism  and  priest- 
craft? 

3.  Should  not  the  idea  be  impressed  strongly  on 
the  public  mind,  that  England  represents  not 
€h-eat  Britain,  but  the  Greater  Britam  embracing 
the  Dominion  of  Canada  and  Australia,  and  the 


great  Indian  Dependency  with  its  250,060,000 
people? 

4.  In  the  prospect  ere  long  of  the  Eotiitn  fii^ 
pire  running  conterminous  with  our  Indian  iioa. 
tier,  should  not  steps  be  taken  in  England  to  Jam 
a  better  acquaintance  with  the  rise  snd 
of  the  Bussian  people,  and  the  SLavonio  raoeS 

APPENDIX 
Da.  Schutler's  Bspdbt. 

Dr.  Schuyler^B  report  was  written  for  the  Aaenen 
Govenmient,  and  met  with  tiieir  spprobstion,  m  tki 
with  that  of  many  Soinans  who  wished,  a8refonMn,i» 
know  the  real  state  of  things.  One  Rmrim  jovnit 
translated  it,  and  for  so  doing  was  suspended  lor  tikm 
months,  while  Dr.  Schnyler,  it  is  said,  hss  been  raoiIU, 
at  the  request  of  the  Russian  Government  It  imot 
written  from  an  English  stand-point,  for  he  stttet, "  (k 
the  whole,  tibe  Russian  influenoes  is  beneficial  in  Centn! 
Aria,  not  only  to  the  inhabitants  but  to  the  wotU,  sd 
it  oertainly  is  greatly  for  our  (American)  intenrttha 
a  counterpoise  should  exist  thevs  against  the  erteasai 
of  Englisn  dominion  in  Asia."  He  statei  tiien  m 
dangers  menacing  the  good  relations  between  tke  tw 
Empires,  from  EnglishpoHov  in  Eashgar, and  eepeodij 
in  connection  with  the  Turkomans.  The  GoTeaor 
General  of  Orenburg  told  Dr.  Schuyler  «<  it  vil  k 
neoossary  for  the  RiMsians  to  have  f^xptdstiaa  i^omi 
the  Turkomans  for  many  yesfs.  It  will  be  s  mm^ 
GancasQS,  and  in  the  end  we  shall  find  ouwdyei  eUiiri 
to  take  Merv,  whidi  would  immediately  lead  to  oo^ii* 
cations  with  England."  Dr.  Schnyler  met  at  Sanuteoi 
Abdul  Raman  ^lan,  the  deposed  Afghan  pnnoe,«bD  wA 
*<  Shire  Ali  was  detested  by  the  Afflrhane  for  hii  cmr 
plaisance  to  England,  who  would  willingly  job  i 
foreign  power  in  an  attack  on  English  dominttkm  'm 
India." 

Goon  EFnors  or  Russiaic  Ritlb. 

"  Sanitary  measures  in  the  cities  have  been  tafan  tf 
the  Russians.  Hospitals  have  been  establiifaed,  pby^ 
sidans  appointed  to  be  consulted  by  t&e  natirei^  m 
daring  the  cholera  times  many  persons  gave  their  ajaJl 
time  to  an  oxganised  work  of  dimofectaon  and  prevoMiitf 
the  spread  of  the  disease,  with  excellent  results.  1W» 
things  the  natives  begin  to  appreciate.  So  far  m  tk 
more  material  interests  of  the  country  are  oenoecneiftW 
Rusiians  have  endeavoured  to  do  well.  The  roads  si 
being  greatly  improved  (which  seems  a  little  ttnaf 
when  good  roads  are  so  almost  unknown  in  Ruflia  itRui. 
bridges  are  bein^  constructed  over  the  chief  itreat, 
and  canals  are  bemg  projected  for  thepurpose  of  inig>* 
tion.  Every  man's  life  is  his  own.  liie  price  of  Uwv 
has  doubled.  The  mercantile  dass  gain  by  coatneto 
necessary  for  the  snstenanoe  of  the  Russian  anny." 

Dr.  Sohuyler  states  that  **  many  regulations  mnvik 
by  the  Russian  Government  in  tne  interesis  dik 
natives,"  but  like  laws  in  Russia  itself  and  in  India,  Isiit 
down  through  the  want  of  suitable  administration. 

EXPBNSS  OF  THB  AniCNIBTRATroK. 

"  The  cost  of  supporting  the  troops  is  enoimoai.  tr 
greater  than  was  anticipated  in  this  fertile  land.  tV 
cost  of  flour  in  Tashkend,  in  any  province  of  Ennf*» 
Russia  would  be  considered  a  famine  price,  the  i^ 
tenance  of  the  cavalry  is  still  dearer ;  the  price  of  ^ 
and  mutton  would  be  dear,  even  when  cattle  \ntt^ 
was  unknown.  The  36,000  soldiers  in  Turkert»e* 
yearly  a  large  sum  to  the  Goveniaient ;  tiie  exp«"»  J 
the  tzansport  of  the  troops  themselvBa^  and  th»  w^J; 
bringing  to  them  articles  of  uniform  and  of  f  qoipB*' 
made  in  Russia  are  very  great  It  will  be  vwtIJ^ 
before  Central  Asia,  as  a  property,  will  be  thetb^k^ 
value  to  Russia,  and  unless  £^t  changes  of  admiani^ 
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|«Kr«  m»lo,  it  will  alBo  be  very  long  beforo  it  oren 
kji  for  tb«  ecpeasea  which  are  njecees»ryto  keep  it  up. 
«Tlw  local  roTeniie  amountato  only  l,a28,200  ronblea  ; 
^0m  the  psFKiattl  taxee  are  56G,000  ruublea,  tbe  road 
Kif  154,000  roubleft,  tbe  taxonknd  and  it»  producta 
«,«K)  roubles,  mdirect  taxet  224^000  ronblca,  t«a  im- 
■tdd  from  Indin  10,000  roubles,  exdefl  on  hqnqrs 
4,000  roubles,  poital  T«vQftiio  05,300  roublea. 
"in  1872  the  ejfpendituro  amounted  to  7|600,800 
cKlw ;  of  thii  nearly  '^,000,000  was  for  the  army, 
■:>  ioT  partial  ezpenaet,  26,000  for  aurveying, 
r  for  goologic&l  and  coonomical  inveotiffation,  and 
r  ichoola  12,000.  It  U  evident  that  Tarkoatan  i^  not, 
^  win  not  be  foT  some  timt  to  corns  a  a^-BUataining 
lonnce/* 

Trai^b  not  FLovBisumo. 

Sindnslry  and  comroorte  the  RuBsian  adimnistra- 
done  comparatively  Httle.  CommercUl  treatioft 
n  madts  but  alight  paim  have  aayet  bc»n  taken 
5  tbo  enforcetnont  ot  their  atipulationi  \  foreign 
amerce  baa  not  greatly  mermscd,  Yarioue  project* 
liecn  proposal  for  atarting  f^ictoriL^a  for  cotton 
mg  and  the  fabrication  of  Bilk%  and  the  Govem- 
1  '  in  ^kime  caae8,  haa  lent  material  aflsistance  to 
bM  -r.  i  fth&r  proj0cte;  but,  with  tba  exception  of  a 
(Ik  .^Luimng  establishment  at  Khodfend  belonging  to  a 
irn^w  company,  nothing  now  exieta.  Tho  Bu^ar  of 
Ibkhua  ij  the  trade  cantre  of  the  whole  of  Centcfll 
^,  md  iiBleas  Rua«an  commerce  la  Hubjoct  to  taw 
ittnctJODS,  and  makca  greater  efforts,  it  will  be  entirely 
rwdadout  of  Bokhara  by  the  English;  for  even  now 
Igp  qaautities  of  Engliih  wares  clto  imported  there  by 
■*        Afghaniatan/' 

wly  all  the  attempts  in  regard  to  irrigation  have 
_  MuFL's*     Rusaian  eagineera  have  yet  to  leani 
the  nalivee.     Bnildinga  were  ertcted  by  Colonel 
■ky  fit  Tashkend  for  a  great  fair  on  the  plain  of 
m,  at  a  cost  to  Government  of  400.000  roubles-     It 
ITO&tM  a  failure,  though  the  bazaar  was  cloaed  m 
rcitfto  coaipel  the  natives  to  attend  the  fair,  while 
'  wmi  ftnijd  for  non-attendance^,  and  were  even  asnt 
.ft  undisf  a  gnard  of  Cosaaks.    It  is  found  almost  im- 
■Me  to  develop  the  mineral  wealth.     The  coal  which 
I  Inmd  naar  Khodjend  coats  almost  too  mneh  to  be 
I  fer  fuel  ia  Tashkend,  on  aoconnt  of  the  high  pnce 
llnnipottp^* 
-  BtrBtttAX  OrnctJiLs  lo^oajurr  of  tiib  Ckktral 

Asia  Lakouaqis, 

"•■^  of  the  officials  who  come  to  the  country  have  a 

!   ;^3  of  the  native  lanifuagiia,  and  the  administra- 

Lii  ^liniequcntlv  ohll^^d  to  uso  as  interpreter^  either 

r«  who  barely  underatand  RiMsiant  Cossaka  who 

a  very  rough  knowledge  of  the  native  languagea, 

f  irtura,  who  are  in  general  the  most  honest  or  best 

.litfirpreters.     The  badness  of  the  interpreters  ia  not 

f  a  loorce  of  great  trouble  and  confuBion  in  dealing 

ithe  native*,  but  hfti  led  to  some  moat  ridiculous 

liVfsa  critical  mistakes/* 

!*  Schujler  r<jlt>ra  to  the  neglect  by  the  Ruaaian  ad- 

'  »tion  of  Bchook,  which  *'  might  raise  up  a  cUiss  of 

srt  acquainted  with  both  the  vemaculara  and 

^    As  far  ai  education  ia  concftrned  the  Rusaiana 

I  done  almost  nothing." 

MA?t¥   RuSSiAK   OPFieiALS   CoEEtTT- 

B  TCformetH  in  Russia  itself  have  been  manfuliy  and 

ifully  Btnjggling  with  the  evils  of  bureauoracy  and 

,  J— the  inheritanca  of  the  despotic  re^im^  of  former 

i  we  need  not  he  surprised,  therefore,  that  tbego 

"1  in  Central  Asia.     Dr,  Schuyler  atatea,    "  The 

I  who  iock  to  Tashkend  are  m  gcnt^riil  a  very  bad 

1  of  which  to  make  good  infitrumenta*     In  some 

-  „.BQ  pome  to  Tashkend  on  account  of  the  increased 

,  tod  the  Bhortcr  time  which  it  is  neceaaary  to  serve 

ilt  imving  at  a  pension  ;   others  €ome  homng  to 

in  9ppmiiwity  of  eimching  themielve«*    In  moit 


casea  they  come  or  ure  seat  there,  heoauae  they  are  over- 
burdened with  debta»  or  becauae,  from  vanoaa  Bcands^  ^ 
thtjy  find  it  impossible  to  live  in  other  parts  of  tHe 
empire.  There  are  very  few  who  come  to  J-ential 
Asia  becatwo  they  think  it  is  the  place  to  make  a  hrtiiant 
career.  Army  men  finding  themselves  there  by  aooi* 
dent  have  made  such  a  career,  hut  no  civilians  hare  yet 
done  so,  ^0  long  as  Tashkend  is  looked  on  m  thfe  natiwe 
of  a  penal  colony,  or  a  honae  of  correction,  it^wiU  ha 
imposaihle  to  induce  thfi  best  men  to  oome  there,  or 
to  persuade  the  men  who  are  there  to  put  themselTe* 
to  the  beat  uae.  However,  in  the  Seroerecht  Provmoe 
there  is  much  leaa  corruption,  the  Governor  knows  the 
country  and  the  Kirghia  language,  and  there  is  a  bettof 
judgment  in  selecting  the  employoa.  The  regulations* 
wWch  went  into  force  in  1S6T  were  d€«igned  in  the 
intereata  of  the  nativea,  and  were  calculated  to  give 
them  a  good  government.  Any  failnres  in  tho  working 
of  these  regiSationa  were  probahly  at  fitat  owing  to  the 
ignorance  of  the  country  and  of  the  language  by  the 
lluasian  officials,  who  wore  chosen  among  the  o&oers  ev^ 
without  regard  to  their  special  qualifications.  In  time  it 
wafl  found  that  the  position  of  the  RuBsianagave  officials 
a  possibility  of  making  money  for  theiaiMlveB,  and  of 
satiaf\4ng  their  pleasnrea,  at  the  expense  of  the  naUvea, 
without  aubj<3ctinK  themselves  to  any  severe  censure. 
The  most  glaring  acta  of  mslodminiatratiou  have  hoen 
committed  by  the  district  prt^fecta  or  commanders,  who^ 
removed  to  a  certain  extent  from  the  obaervati^^  and 
control  of  the  centre  of  the  admin iatmtifm,  and  feUm^ 
soon  into  the  ways  and  methods  of  former  Central  Asiatic 
Governments,  abuse  their  powers  and  consider  thema^lves 
OB  almost  irreftponaible." 

Dr    Hchujler  gives  some  inatances  illustrating  tno 
corruption  of  the  employ^ :—''  One  prefect  levirjd  in  one 
year  90,000  roubles  of  iUegal  taxes,  all  of  which  he  spen^ 
besides  other  Ciovemment  money,  and  yet  he  reaid^ 
within  five  miles  of  the  houae  of  the  Governor- ueneral, 
and  was  known  to  be  living  in  a  utyle,  with  frequent 
dinners,  auppera,  and  gambling  parties,   entirely  im* 
possible  on  his  aalary  of  2,4(J0  roubles  a  yeef.     Among 
other  tilings,  savings  funds  had  bean  instituted  for  th« 
benefit  of  the  population;    this  money,  some  22,000 
roubles,  had  been  used  in  fitting  up  the  house  of  the  pre- 
fect.   Monev  was  taken  from  the  nativea  at  aU  timea 
and  under  all  pret-meea,  and  a  groaaly  illeeal  ^^t  was 
issued  forbidding  all  persons  to  cross  the  nvcr  h^j-r  Dam 
at  any  other  place  than  At  the  noints  specihed  m  the 
ordnr,  threatening  persons  who  did  SO  with  being  sent  to 
Siberia.    The  pMuts  specified  were  places  belonging  to 
t he  iritindB  of  the  prefect.    The  prefect  was  not  pmiij^ 
for  this,  but  simply  appointed  to  another  lomdity-  Utner 
peraons  have  in  like  manner  been  removed  from  one  post 
for  maladministration  and  iiumediatoly  given  another. 
Any  persons  who  endeavoured  to  enlighten  the  public 
aa  to  the  state  of  affiiirs  were  immediately  punished- 
The  commandant  of  the  district  of  Urstube  was  removed 
for  hriving  Bent  a  letter  to  St.  Petersburg  for  pnbh^^ott. 
stating  the  truth  about  the  disaff^ection  and  nota  at  R^- 
tend,  alleging  they  wore  cauaed  by  the  excessive  taxation, 
which  w^  not  what  the  Rusaiana  had  at  first  P^^^ 
and  not  by  the  vaccination  meaaurea,  as  had  been  at  tini 
given  out,    ShnUar  instances  are  numerous." 

The  prefecte  in  some  casea  resort  to  torture  to  ex^ 
oonfsssion  from  innocent  parties,  and  a  judge  placed 
stolen  property  in  a  Klrghis  chief  a  lent  and  then  ac- 
cused him  of  the  robbery.  The  KirghiH  famished 
14  000  eamelB  for  the  KHvan  expedition;  they  were 
promised  60  roubles  for  each  camolthat  died ;  nearly 
all  died,  hut  they  got  no  money,  the  ^ecta  competog 
the  owners  to  state  they  m^ae  them  a  present  to  Go- 
vemment.  **  The  effects  of  such  prooeedinga  is  to  malra 
^*  "^tarrererTio  th«?  txcfllleot  pUa  InUTsJueed  h>*  Gaii«tml  Kauf- 
man of  ffo^emVQ^  fli.^  Pflo^il*  m  i^ivU  and  i.>nUa  matt*™  ^yjd- 

J^rdi^  iT  toitoki  and  oalloaftl  Indltlons-iuaDh  on  th*  fTitwa 
'  intradnMd  late  JLhab^  ll«clt 
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tbe  n^tiTei  thoroughly  diftpleaaed  with  the  workmga  of 
tJbiO  Rmmiitn  courtfl  dJid  adniiaifitt&tioii/^ 

DliCOSTEKT   AT    RtTfiSUX   BhUI, 

**Tbat  duconteiit  exiit9  am  be  aeeti  hy  mtaroaurae 
with  the  natives,  and  it  is  evident  alflo  &om  one  Qt-  two 
Ucts,  In  1872,  for  iustanee,  thero  wu  a  grsAt  dia^ 
iurbance  in  Khi>djeDt,  vhich  neceaait&ted  the  luition  of 
the  troop*,  but  it  waa  put  down,  and  the  ringlendeTB 
w^6  execated.  The  dlfituibfmce^  were  ffuppoaed  to  be 
mgaimt  the  ordef  lor  TaoQin&tion»  ihi«  being  thought  to 
be  a  process  for  ituDpla^  men  as  ret^ruits  for  the  army. 
Thd  chief  caui^i  however,  was  lonnd  in  tbe  general  dia* 
eaotent  with  the  taxeaj  wbkh  had  been  raised  instBiiLd  of 
lowered,  aa  the  Eusdniis  had  proima«d,  asd  were  thcsn 
higher  than  in  foTmer  tines.  In  the  same  year  an  attaek 
was  made  on  the  slataoQ  of  KanitiY  an  the  road  betwe^ 
Tashkend  and  Khodjend.  One  offic^^r  ^os  Idlkd,  and  the 
■tation  was  destniyea.  It  was  found  to  be  the  work  of 
a  political  conJipiTacy,  in  which  many  prominent  natlTes 
of  TiiHiik»:-nd  bad  been  aaked  to  take  P^-  Dnnng  the 
early  Hpriag  of  l^T-J  moet  f>f  the  Kirghis  inhabiting  the 
district  of  T<.'h«cakend  left  the  Gonntry,  preferring  the 
sands  of  tl^e  Kizy  Ikum  desert  to  being  under  Enaiian 
rtJe.  Hie  people  are  beginning  to  forget  tbe  e^ilfi 
wludt  they  aotfered  from  the  Khan,  and  are  thinking 
more  of  the  evila  which  they  sudet'  from  the  Hussian 
offidAls ;  they  arc  discontented  with  the  impoaitioins 
piactised  by  the  offidak,  and  with  the  midden  and  yio- 
ient  changes  in  taxation  and  administration/' 


DISCUSSION, 

Br.  Leitner  said  the  paper  contained  a  nnmber  of  t&tv 
interesting  pDints^  bdt  on  some  matters  fnrtber  details 
and  histcjrical  eviJetice  w€?ro  nec<*Bsai*y — for  instnticts  a^ 
to  the  trade  rii'UtCB  whieh  eiistmi  in  fotmer  tiiii*:^a  between 
Pekin  and  Constontinopte.  No  doubt  there  wcia  n  gfeat 
deal  of  ignorance  in  England  with  regard  to  Central 
Aaian  matters*  hut  that  ignormnce  was  fast  being  dis- 
pellt^d  by  means  of  stich  works  as  that  recently  publiahed 
by  E^ir  Henry  Rawlin^n.  What  wcuM  be  the  natnre 
of  the  HnssicLD  advance  Mr,  Long  had  not  perfectly 
aatlsfled  him.  It  seemed  to  him  that  Although  he  began 
rather  as  a  RuBsopbobist,  be  ended  by  rtfcommeniliug 
sympathy  and  conjoint  action  with  Euftsia ;  and  although 
the  isiififcence  of  commerco  in  Central  Asia  had  been 
mentioned,  und  certain  aodal  features  in  Bokhara  bad 
been  alluded  to,  be  did  not  think  soMcient  informatton 
had  beon  given  regarding  their  effect  on  the  eommerce 
and  the  social  problema  of  India.  In  his  vi<?w  it 
vould  be  deBirable  to  know  what  artiekpi  of  trade  would 
be  introducBd  into  Central  Asia*  how  far  those  would 
affect  British  tmde  carried  from  India  to  Central  Aaia, 
and  how  far  the  oommerctal  development  generally 
of  India  would  be  affected  by  the  proximity  of  Huesia. 
With  regard  aUo  to  the  social  aspect  of  the  question,  it 
would  bo  important  to  know  in  what  precise  respects  liie 
semi- oriental  power  of  Eussia  had  hit  upon  thjit  peculiar 
orientaJbtn  which  in  Mv.  Long's  opinion  was  suited  to 
India,  and  bow  far  England  coidd  denvo  a  lesson  or  a 
warning  ^m  it.  On  this  point  qncationa  of  intercourse 
between  the  rtilera  >ind  the  ruled ^  of  marriage^  eduoatioD, 
and  numiTOUS  other  detnila,  wonld  have  to  be  considered^ 
aa  well  as  the  results  of  llussian  rule  iii  Trsus^Caucaaia, 
the  Crimen,  and  elsewheJ^;  further  details  on  these 
points  would  have  been  valuable,  though  the  subject  of 
Central  Asia  was  so  very  vast  a  one  it  w^s  not  fair  to  ex- 
pect an  J  one  to  go  into  the  whole  of  it  in  a  lecture^  SUB 
enough  ought  to  be  said  to  warrant  the  hopes  raised  in 
their  minds,  hopes  that  had  been  raised  by  the  title 
of  tbe  paper,  as  to  the  particular  bearing  which  the 
present  action  of  Rnflsia  might  be  expected  to  have  on 
Engllah  and  Indian  inter esta.  It  was  a  question  whether 
Russia  was  not  pursuing  a  false  policy,  and  really  hamper* 


ing  heir  own  trade  by  monopdtie*  otr  probiMm 
instead  of  eliciting  an  aimetv  in  ih»  P'f^  ^ 
comfort  by  putting  grsaler  inxTmea  wHaIb  ! 
at  A  chc^p  rate,  and  unless  tha  benevolint ' 
Emperor  of  Russia^  probifcbly  the  nuwt  flnlif 
in  the  Empire  in  the  English  eeoiae  of  tile  tipinitl 
(and  In  Central  iksm  hm  TeprwMitativea  did  ] 
as  they  liked},  h»  &oiip^t  oocnmeroe  wotild 
the  tontea  ft  had  fWfHiQilf  £^Ui>w«d,  and  w««id  | 
itself  into  the  eonrM  ofOKd  np  by  the  i  ' 
Bngliah  Go^nrnmant  by  &df  oevlj  lix 
with  Yarkand.      At  tlui  itme  tkBiAi  Ihe  nspttl 
Rnsaian  and  Central  Ammi  ysitiiami,  lie  M|M|.| 
revive    the     peculiar    taata    for     aoltrar    m 
which    owed    ao    much   to    Central    Asian 
tion.       Anyone    who    would    oomp^m     the 
combinations  of  coloum  in  Oentzul  AMUk  fiiii 
^ose  of  India,  would  find  there  weio  poxnti  off 
which  had  almost  oeaBod  with  the  introdaetio&  ( 
Ikbiics  &om  Enrope,  but  which  h^  hoped  wool 
revive,  for  although  thex«  had  been  latstecly  a  i 
in  Central  Asian  works  to  deepen  the  atripu  j 
overlay  the  contiguous  ones,  there  waa  mwB     ' ' 
hoped  for  from  the  wonderfbl  &eehiieai  of  i 
would  still  be  preserved  in  Central  Ajsia.  Aa  i 
introduction    of   articLas    of  coQunei'oe,   if 
feudatories  followed  the  example  set  by  tin  ] 
of  Caahmere,  in  aboHahtng  lianoit  diiti«i»  the  i 
would  b^  opened  up  to  Ii^ian  and  Engli^  tat 
and  the  results  would  bo  very  coDaide(r%ble.    l%ff  1 
no  douht^he  exposed  to  the  <:;o[iipetitioik  of  RulOir 
(suoh  aa  a  strong  kind  of  stLilcloth),  and  it  would 
tereating  to  know  the  pricM  of  various  goods  ^ 
ham  different  quarters  and  oieeting  in  Ceucai 
Mr.  Long  had  rendered  a  great  aervioe  by  ] 
the  liu^t  that  there  were  a  mumb^   of  pai 
easily  into  India*      One  in  patticalar«  the  Ink 
FaBs,  in  the  direction  from  Ghilgtl,  wai  ao  ^ 
and   there  was  not  the   least   doubt  that  £ 
aoce^sible  from  many  points,  so  that  tho  fsll  \ 
empire,  hoth  aa  the  cen^  of  future  ciflltnlioil  f 
as  of  polttical  power,  did  not  lie  ao  much 
accessibility   of  the  panea  or  in   the  mauti 
military  power ,  a  a  in  the  itrengtheivir  ^  ^""^ 
of  English  administration,  by  ienpresBiT: 
mind  the  superiority  of  Britiah  justice,     ' 
ence  to  those  great  men  whose  aworda  had  doD^a 
for  England, lie  thought  it  was  not  the  ^009  i 
bayonets  which  weiv  keeping  pocee^on  df  I"'^ 
the  belief  which  thoie  exeeUent  aad  docOe.  i 
brave  raeea,  held  aa  to  tiie  superioritv 
tice,  and  it  wa»  ef  the  utmost  imporlan 
ahoutd  not  be  in  any  way  shaken.    Evti 
understand  the  dealings  of  a  Pharotth  or  a  ' 
only  consulted  hu)  own  will,  and  he  also  und 
opposite    line  pnraacd    by    NanshirwaD,  thA 
monarch,  who  woe  renowned  for  hia 
justice.    They  eould  understand  dther  one  1 
other ^  but  it  wa=i  no  use  attempting  to  coan^b 
The  Orientalism  of  Ruaiia  had  given  theaaattlil 
time  only  one  aide,  that  which  hud  turnt.'d  out  the  T 
from  the  Crimea,  so  thatthj^ughoutBulgiiri*  msfir  o 
thcntselvea  chieftains,  weire  begging  liDf-ti«irbrwJ 
policy  be  hoped  the  preaent  euighieDid  Bnp 
overthrow,  but  if  Russia  repraeeaitid  tbe  ^ 
should  be  Engknd^fl  part  to  repionMt  T 

that  was  best  and  most  just,  and  noli . ^ 

couriie  of  steering  between  the  two  lystsanA.  «bkM 
only  ^id  in  a  quagmire,  because  the  nativisi  warn 
assuredly  see  tfajough  it  With  refereooo  to  tht  i 
aspects  of  the  question  it  appeared,  in  Scist\rW^^ 
that  they  bad  opened  a  <aje  ^hantant  at  B<lca«is»  ii 
on,  and  tkftk  he  almost  doubted  whethsr  ^^^^^  °c> 
have  been  there  or  have  paased*  aa  he  ttpdaoWiyj^ 
through  the  dangers  he  described.    Tn.-.*  «•  d«fl* 


Thar*  wnl^g* 


tendency  ajnoDgst  the /dffiMHf J  of  difflaroftH^^^yj 
with  each  other  in  their  amuiamfiiiti^  aad  ^  p/^^ 


r  jglBt  imnMaMnt  oduld  not  be  ignored ;  but  he 

,  ja  ladii,  it  woidd  take  th&  form  of  »  more 

looul  uitercoon^f  without  tbosa  sjdjunota 

tw<!*fr  fbiand  10  pleaiant  in  Bokhara,     Tbe  most 

tor  Engknd  to  leara  was  to  eultiTate 

with  the  nativea  by  the  encourage- 

ui    B>  tufJittfay ;    for^    however    good    and    wctl' 

ddD«d   our  ttdsi  might  have  been.  It   hud  been 

&j[Ji;r4lih'  wanting  in  that  portloular)  and  becauflo  it 

wanting,  the  Britinh  G-ovemmt'iit  hud,  on 

^:^i;a«i(m9,    h&&n  deprived  of  moat  important 

^  because  it  waa  aymputby^ne  which  created 

t^nd  only  through  confidenoe  could  informa^ 

ra  iir  i^4J(jjiined.  Dr-  Long  hikl  madt;;  tome  r^rtlectiona  on 

J|fVB>j>«rtiliye»yatt?m^but  he  bdioved  if  it  were  not  over- 

aiim  viih  rulm  and  r^gulatis^na,  und  onu  miiu  were 

'id^  to  do  ten  man's  work,  the  present  dviHane 

Iiroliiblv  find  the  leiaure  for  the  coltivation  of 

'  he  nativtiB  wbloh  waa  so  verj  importanti. 

■  of  thefe  yonng  men  under  hm  instruc- 

(iiiiv.lL  ivuig'a  College,  and  they  did  not  aeem  to 

itihor  moch  htrttc^r  or  much  worse  than  their  pre- 

<m.     In  conclusionf  bo  reiterated  his  conviction 

Liming  Ihti  H^mpaliiieB  and  affections  of  the  natives 

^  term  the  grt'ateat  bulwark  of  the  EogliAh  pi^wer 

:^^£  any  eneroachnieiilfl  either  politiciU,  coounercial. 

Hi  tikvler  satd  he  bad  HBtenod  with  the  greatest 

Mfl.'      !  <t'jf«at  to  Mr  Ixmg'a  P^P^t  althongli  ho  had 

utt ^i^y  htftsd  ablo  quite  to  follow  Mm  through  all  the 

1^'  uioui  and  numerous  places  marked  as  tontm  on 

'"  -^i,iti.    What  appeared  to  him  to  be  Iho  real  benefit 

"vEon  of  Uiat  kind  was  that  public  attculion 

irected  to  the  fact  that  KuAsia  was  advuneing 

".he  frontiete  of  Indizi.  Tbftt  was  a  queation 

HTita  ot  the  utmost  possible  importani^e  that 

-    should  be  aroused,  because,  taking  a 

!  Thdia,  and  looking  to  tbe  future  stability 

., ..      xa'jFti  as  one  of  tbe  greatest  bletdngs  the 

i  oouid  fttUiio,  he  Mt  that  if  England  wtnt  on  in 

liMtmblo   futdi^'  paradise^  or,   a«    it  was   fooUshly 

likd,  **  ma*t*  rly  inaf'tivitj%"  at  present  pursued,  a  crisis 

IttC  miAUJ^^  befortL^  long.     India  wjis  acloiowiedgcd  to  be 

Is  btigblffiitt  jewel  in  Queen   Victorians  crown.     We 

iMOMd  m  gT«tit  conn  try,  ajid  whether  or  not  we  had 

K  (^tnU'iI  in  seouring  the  naffectioiis  of  the  people,  aa  to  i 

'  might  be  grave  doubts,  the  approach  of 

;\  mai^t  critiau  event.  Many  peiflone  thought ' 

ft  Akroid  be  acting  unwjaely  to   tako  any  notice  of 

llli  k|mrQii€b,  and  eome  tike  Dr,  Long  bad  spoken  about 

""  T^thy  with  civilisation.     But  what  did  civilittition 

•  '—the  distraction  of  tbe  barbarian.     In  the  Cbriu- 

n^^  tliat  might  be  a  very  pr»ise worthy  and  bono- 

4,  but  prob^Lbly  the  Mobiunmedan  and  bar* 

II  ta,ke  a  different  view  of  it.     He  considered 

'  nUrKly  ntopian  and  optiiiiiat  view  to  think  that 

md  Eo  gland  ever  could  advanco  as  Rusffiii  was 

"*"t^agt  connected  bj  a  tie  of  benevolence,  c^mbracing 

feaaotj[&c^  in  a  soft  of  common  bond  of  civiliaation, 
I  a  thing  could  never  be.  Bontiment  was  one  thing 
hd  l4nness  was  another,  and  m  study  of  history  wonM 
|*t  tbov  that  nation fl  bad  eTerbM  ftotnated  either  by 
Meikbhi  or  benevolent  aubjects,  or  by  a  aympathetic 
itoirtfain  to  one  nnotber.  They  had  fought  out  their 
pnwlii  Uj  the  death,  and  ftfter  one  had  eomjuerod  then 
jsf  jt>inrd  bunds  in  civilisation^  or  whatever  they  might 
p^tt'  «ill  it  Euisir*  professed  in  the  march  to  Khiva 
Jit  tbr  WHS  only  gwing  to  punish  a  few  indi- 
Mill  wtio  had  insulted  ber,  but  a  friend  of  bis  aaid 
jltt«  time  that  if  ehe  once  got  to  Kbivu  she  would 
Bmr  rctum,  and  so  the  event  proved.  That,  therefore, 
I  s  d6lib«rate  intention  of  Euasia  to  approach  near 
t  to  India  to  put  our  empire  in  jeopardy.  He  had 
Iplcasiitis?  lately  of  rcadins  a  remarkable  work 
a  member  of  the  Indian  Council,  and  saw 
I  thi^re  made  that  tbe  time  bad  arrived  for 
I  to  take  a  decided  step ;  that  the  present  move- 


msnt  of  BoMia  vnth  regard  to  the  Turcomans  was  bun 
prepai-atory  to  tbe  occupation  of  that  important  poaltioiif  ■ 
which  would  give  her  a  oommsnd  and  position  with  re* 
gard  to  India,  and  that  if  she  did  that  Eu gland  ehoqld 
make  at  once  a  counter  move,  and  occupy  Herat.  Th«re 
were  two  diierent  opimons  held  on  this  subje<!t;  one 
school  were  in  favour  of  remaining  on  our  own  frontier 
at  Pesbawur,  and  rJloged  that  the  Russians  as  they  ad* 
vancod  would  be  further  and  further  away  from  their 
oenti^  of  communication^  and  woidd  beoome  weaker  aimI 
wetiker,  so  that  they  would  meet  us  at  our  strongMt 
point.  But  it  had  been  well  pointed  out  that 
danger  was  not  always  in  front.  It  was  not 
so  long  flince  they  had  beard  of  u  fJhief  Justict'  and 
ViE^roy  stabbed  from  behind,  and  the  same  thing  might 
happen  again.  How  eould  they  he  poesibly  sure  that 
these  princes  and  peoples,  although  nominaUy  loyal  to 
Englandi  were  really  vo  f  Would  nny  one  ventura  to 
say,  if  they  found  reason  to  admire  liuasian  activity  and 
enterprtae  more  than  English  inactivity^  that  they  would 
not  deaert  EngUnd  in  the  hour  of  need :  and  supposing 
lluMia.  were  to  advance  dote  upon  the  borders  of 
AfghanJiten  were  they  certain  ot  the  Amir  of  Cabul  ^ 
Was  he  a  friend  of  ours  or  not ;  aud  what  about  his 
son  f  Theirs  might  be  a  conHict  of  inter E^ts,  and  who 
could  say  wbich  side  these  princes  would  espouse*  AH 
these  questions  were  greatly  affected  by  the  ohi meter 
of  tbe  Knglisb  administration.  He  had  bad  expurienca 
for  thirty -eight  years  in  every  branch  of  the  admini- 
stration, not  onl^''  as  an  oMctal,  but  for  ten  years  um 
a  non-o^cial  behind  the  punhh  {tbo  curtain),  a^  it  waa 
CEdled,  and  be  believed  bis  exporicnco  of  tbe  ten  years 
was  infinitely  more  valuable  than  all  the  rest  of  bit 
service,  because  he  then  cume  int^s  famiJiar  comuiuni- 
cation  with  tbe  natives,  and  heard  their  gonufnd 
flentimentfl.  Thus  he  found  the  very  man  who  sbc 
montbe  before  had  flattered  him  and  praised  everything 
which  was  done,  wb«fL  lie  give  him  Ma  real  opinion, 
showed  that  bis  feetingi  were  those  of  dissatisfaetioD,  in 
some  iaitetioea  of  ocnitdmpti  «nd  in  many  of  fitdignatjoihjj 
Oa«  i«m«lk  of  Br.  LeitBir^i  hm  most  thoroughly  agrftiif 
with,  ^at  in  all  our  dealings  we  never  bad  secured,  thi 
sympathy  or  heartfelt  afiecUon  of  nny  one  class  of  the 
natives  of  India.  At  one  time,  the  Bengal  Government 
forbad  the  complimentary  presents  of  oranges  and 
laisina  which  w^re  usual  on  Christinas  day,  in  order  to 
avoid  all  fear  of  authority  being  corrupted.  This 
seamed  a  trivial  thing  to  mention,  but  he  believed  these 
sort  of  things  were  more  at  the  bottom  of  the  estrange- 
ment between  the  people  and  the  authorities  than 
anything  else.  This  absurd  reatrietion  aros^o  from 
it  having  been  supposed  some  years  ago  that  aiL 
e^cer  liad  received  a  bribe  put  into  tbe  pulp  of  a 
shaddock,  and  fiom  this  trivial  cause  cniginated  ths 
extraordinary  rule^  and  much  consequa&t  tntter  feel- 
ing. He  could  speak  for  Mmsali^  and  many  public 
offioen  would  corroborate  him,  that  a  man  sittiTig  as  a 
judge  was  actually  alraid  to  bave  an  interview  with  & 
native  gfsntlemim,  for  fear  it  should  he  sud  unholy  in- 
fluence was  excimsed,  and  tbe  conjiequenee  was  that  when 
a  native  wae  admitted  to  an  interview  his  uncomfortable 
attitude  and  constrained  bearing  constituted  it  tbe  most 
painfid  faroe  ever  exhibited.  How  this  wiis  to  be  cured 
it  was  difficult  to  say.  Competition  wae  universiilly  ail' 
mitted  to  be  the  only  safe  criterion  of  eflideney,  but  the 
way  that  competition  bad  been  abused  by  the  mtserable 
system  of  cramming  was,  no  doubt,  a  terrible  blunder. 
He  knew  no  one  who  more  orttioally  examined  and  tested 
tbe  chamcter  and  attrtbtitee  of  a  gentleman  than  a  nati«i& 
of  India,  and  it  was  not  crammisg  a  head  with  know- 
ledge only  which  would  provide  what  was  requisite ; 
beyond  tb&t  a  certain  amount  of  physical  and  moral 
quiditiet  were  of  the  utmost  imf>ortance,  and  this  the 
cramming  system  bad  overlooked.  With  regard  to  tbe 
native  princes  of  India,  although  they  stood  by 
us  in  the  rebellion  of  1S57,  it  was  a  serious  quee^ 
lioti  whether  they  wotild  do  to  In  a  ttmilar  cmo; 


tmd  conn&cted  with  ttiia  qti«itioii  wqb  the  im- 
portant  And  interesting  <inia  of  the  modo  in  which 
jctsticio  was  iidmtnisteFed  to  thorn.  Thia  waa  &  topic  Dn 
which  he  had  b^en  Agitating  for  the  last  six  cr  aoven 
7flarf,  as  he  consider^  it  of  extreme  importiuicd  that 
prinoes,  when  Aocufled  of  any  onmo,  should  be  entitled 
to  H  public  inyeatif^ation.  It  so  happened  th&t  nn  appli- 
cation of  thia  kind  had  recently  occurred^  which  made 
him  rather  chary  of  ap&akmg  npou  it^  but  he  had 
abundant  means  of  knowing  that  on^  of  tho  things 
which  had  caused  more  dissatisTactionf  more  disloyal ty 
afid  fiUspicioD  than  anything  else  in  India^  ^ag  the 
fiiet  that  tho  prinoes  or  Indm  and  the  feudatoriea  con- 
nieoted  with  England  by  treaty,  and  therefbro  entitled 
to  erery  conHi deration,  if  they  were  aocosed  of  a  cjime, 
were  debarred  the  privilege  which  an  old  woman  in 
Calcutta  would  be  entitlGd  to  if  accused  of  n  petty 
theft,  that  of  confronting  the  witueiseB,  and  ptitting  for- 
ward their  defence  in  the  best  manner  their  means  could 
procure.  If  this  state  of  things  we?e  thoroughly  reme- 
died, ha  beliGV&d  it  would  go  f»ir  to  €«tahlish  a  trner 
feeling  of  loyalty,  sympathy,  and  good  feeling  on  the 
part  of  the  native  princes  and  their  subjects  towards  ue, 
both  in  peace  time  and  in  time  of  war  and  need. 

Kr.  CoHett  aak^d  if  he  had  rightly  underttood  Mr, 
Tayler  to  adTocate  Uio  taking  possession  of  some  place 
beyond  our  own  dominion* 

Mr,  Tajler  said  he  decldodly  meant  to  express  his 
entire  approbation  of  the  proposal  made  by  Sir  Henry 
BawUnnon,  that  if  HunBiii  vontored  to  take  posaeasion  of 
Merv,  England  should  at  once  take  posisession  of  Herat. 

Mr.  Halihurton  thonght  that  in  oonaidering  the  re- 
medy for  the  eviij  which  were  undouht4?dJy  impending 
in  the  Eactj  it  would  be  well  to  ask  wbetber  England 
ought  not  to  set  h<5r  house  in  order  ;  whether  the  em- 
pire should  not  look  forward  to  the  great  strnggles 
which  await  her  ]  and  whether  she  should  not  attempt 
to  organise  those  powers  which  undoubtedly  csitited 
amongst  the  English  -  speaking  race,  arising  i¥om 
the  loyal  and  mLLitaiy  spirit  which  seemed  to  roviv-e 
among  Englishmen  who  had  left  England  and  gone  to 
dis^nt  countries*  If  he  could  only  speak  of  English  men 
throughout  the  empire  as  possesaing  the  same  spirit 
as  that  he  hail  witoessed  in  England,  he  beliaved 
the  day  would  not  be  &r  distant  wh^i  it  would  be  im- 
possible to  find  men  who  would  fight  England's  hattlee 
m  India  and  arrest  the  progress  of  Rnseia  in  Eiirop€ ; 
but  he  could  not  help  seeing  that  the  charaotcr  of 
Englishmen  changed  wh(m  they  left  Eu gland,  and 
seemed  to  regain  the  old  English  chm-actor,  which  waa 
ao  prominent  in  the  days  of  Qtie^n  Elizabeth ,  when  the 
foundation  of  the  Indian  as  well  as  the  Colonial  Empire 
was  laid.  Those  men  seemEsd  to  he  of  difforent  spirit 
from  the  Englishmen  of  the  present  day,  but  if  you  went 
abroad  you  totmd  this  to  be  the  cane,  that  the  Darwinian 
theory  wa«  correct  ivith  men  as  with  animals ;  that  the 
artificial  type  diHappearedj  and  the  original  form  was 
resumed.  On  t^able  Island^  near  which  Sir  Uumphrey 
iHlhert  wrs  wrecked,  he  had  seen  wild  ponies,  descent 
dants  of  English  chargers  which  had  swam  aabore. 
They  were  no  longer  the  English  horse.  They  were 
the  wild  horse  of  Tartary.  In  the  same  way  the  mili- 
tary spirit  which  seemed  to  have  been  lost  in  England 
re« appeared  in  the  colonies*  The  people  of  Canada 
are  pronounced  by  Marshall  to  be  one  of  the  most 
military  people  in  the  world ;  it  was  not  &om  being 
trained  to  war,  but  simply  from  the  re*appeanng  of  tho 
old  English  feeling  which  had  been  deadtmed  hy 
perhaps  a  little  excessive  civilisation  at  hom«?^  If 
the  feeling  of  loyalty  and  military  spirit  so  pre- 
yal^t  in  colonists  wore  properly  fostored,  it  would 
lie  an  nniTemal  source  of  power,  which  would  at 
wme  future  day  enable  England  to  hold  its  own 
in  Enrope  and  throughout  the  world.  Canada 
sent  20^tiUl}  m6n  into  the  Northern  army  of  the  United 
8tat«£f»and  also  sent  a  regiment  to  the  Crimean  war,  and 


would  have  sent  ten,  if  that  f«elinf  had  bem | 
encouraged.  He  had  giren  exprewion  to  thitt  t 
ments  in  the  Standard,  and  had  been  tnnaiA  i 
some  writera,  but  he  waa  glad  to  find  diat  tht  ( 
papt?rs  re-eeboed  his  statement  as  really  t«pi 
CelottiaJ  feeling.  What  would  be  the  i^bsts  d  1 
an  European  war  arose,  and  the  buea  Ouuu  $(Tli 
hands  of  a  foreign  power  ?  She  wouM  tbva 
depend  on  Australia  and  the  Cape,  and  a  fow  i 
from  those  colonies  might  save  India  jail  as  i 
regiments  sent  by  accident  to  the  Edtflwarsti 
the  means  of  saving  her  within  tho  lait^  ten  ya 
England  wore  to  organise  an  imperial  rfstrre  1 
colonies,  and  pay  them  for  their  extra  drills  m 
compensate  them  for  their  lost  of  time,  an  ^EihaA 
of  lOOjOOO  men  could  easily  be  raised,  who 
t^vent  of  any  great  emergency  be  ^^^s*^7  ^  lal^l 
plaee  side  by  side  with  Englishmeni  tn  fight  the  1 
of  the  Empire. 

Kr.  CoUett  said  he  was  relnctaxit  to  ny 
apparently  opposed  to  gentlemen  &om  India,  b 
wa,B  one  thing  which  gentlemen    from  Indk 
forgot.     They  were  well  acquainted  with  the  7 
of  Russia  in  Central  Asia,  but  not  with  the  p^ 
Hussia  in  the  Britiah  GoTemment*     H^did 
at  this  moment,  becanse  the  leajdan  of  ths 
Government  had  refused  to  join  the  EmpOTor  tfl  1 
Peace  Congressi  but  it  was  the  boiifit  of  Lord  i 
and  Lord  Clarendon  that  there  wai  nothing  Ml 
England  and  Hussia  were  separated  througiuflit  ^ 
world  r     except    the     question    of    the    bou     '^ 
Afghan iatan,  and   having  declared    that 
have  on  open  space  between  the  two  eonnti 
agreed  to  exactly  the  reverse,    la  1837  the  " 
adopted  now  proposed,  of  taking  Herat, 
into  Afghanistan  and  took  possession  of  a  cotrntirj 
did  not  belong  to  \w  and  was  occupied  by  our  r^ 
justifying  that  invasion  by  forged  dJitpatch£i»  ^ 
since  teen  published^  showing  the  pamges  which^n 
sorted  and  those  which  had  been  omittad.  In  l^^i* ' 
we  were  supposed  to  be  at  war  with  Binfia,aJ« 
tion  was  pubUahed  in  the  GaM^itf^  the  tathor^ 
which      had      never    been     nfikxiowledgfd,    i^ 
that,    during     that     war,    we    wotUd    abdlidij 
practice  of   seising  enemies'  goodi  in  neutE^  ' 
the  oonsequenoe  of  which  was  thai  the  Kimub 
were    not   required   to  act   against  ua»  and  {hftj 
lish  and  French  fleets  were  emtiroly  Kftele*,  Wil 
being     carried      on      both    by    ontt^lves     ft» 
as  neutrals.    The  end  of  it  was  that  wenjadeat 
by   which  the  Turkish  vessela  were  kept  oot  * 
lilack  !?t  ft*  and  Russiaj  who  did  not  observe  thatj 
g-ot  posaesaion  of  Circasfiia.    Even  if  Engbuid 
take  poBsession  of  any  place  in  the  nei^hli&ar 
India— he  would  say  nothing  about  the  mjoitiw  J 
being  utterly  contrary  to  the  law  of  nations— botl 
reason  was  there  to  suppose  that  the  Engliih  ' 
ment,   in  doing  such    a   thing,  wonld  ojipor' 
Only  once,  namely  in  IHOO.  had  thcjo  hem  a  1 
like  posi^on  between   England  and  Riwiiih  ai*^ J 
Russia  was  brought  to  her  knees  in  about  (<PSt  t 
without  any  military  expedition  at  allt  or  **?  1 
operation  on  her  shores,  simply  by  sei^ng  BoMnf 
wherever  it  was  to  bo  found  in  the  Baltic*    Th« 
England  really  wanted  to  assume  a  warlik* 
towards  RuBsia^  the  only  proper  way  Uj^i^  ij* / 
decliire  invalid    the  Dedara^on  of  IWii*  ^aic 
originally  aignfid  without  authority  by  Iffj  * 
and  Lord  Cowley,  had  never  been  authOTi»«l  or  I 
and  was  simply  in  law  a  piece  of  wa^te  pap*?- 

Mr.  Eaees  Uddin  Ahmed,  as  a  native  ^f  fndii,  I 
woqld  endeavour  to  give  the  meet 
the  feeUngfl  of  Indians  weiCi  becan 
could  hardly  ho  ejipccted  to  be  UlLIl  t " 
been  generally  considered  in  Enrope  that  tlw 
Russia  in  Central  Asia  was  bflDorolence  tsd  cc 


h^  did  not  agreo  with.    In  the  19th  centnr^ 
ooniideTed   the  beet   meaiui    of   cnltt- 
jfttionftl  interootirse ;  but,  if  he  waft  rightly 
Ihe  Eiiglish  ptT^it,  Husb^iei  had  cIos«d  every 
pfyy  ihe  h^  taken  pouaHioii  ol  to  nil  foreign  com- 
'^  ^  thiit  ihe  could  not  be  oonsldered  an  assistiDg 
luoiit  bat  fftth^^t  &a  doiBg  her  best  to  chetk  ;t» 
,   from  begimiiiig    to  end  cultivated  amMtioiiH 
uid  he  wondered  that  Englishmen  did  not  aee 
lore  plainly.     Her  object,  no  dotibtt  was  to  take 
*  the  luptied  in  the  end  to  the  Boverei^ty  ef 
This  was  Bhowti  by  her  previoua  operations 
llWkDy  and  Sweden,  and  her  present  deiugns  in 
&9ia«    ile  therefore  considered  it  wa^  the  duty  ef 
iiah  nalion  And  Goveminent  to  take  a  hold  step  to 
ambition  a^nd^  not  to  traat  in  her  benevo- 
Be  wiii  irery  ficoptical  with  regard  to  benevolent 
ji  t&waiiii  people  thonsandj  of  miles  gS,    With 
kto  the  policy  to  he  adopted  by  the  British  Go- 
'  it^  it  might  be  divided  into  two  heada,  that 
iBntlah  Bubjccti  and  towards  her  neigbbeum  and 
aoea*     In  the  first  place,  he    ahoald  say  that 
,  look  upon  the  English  nation  aa  perfect  hut, 
be  time,  with  ail  her  defecte*  he  considered  the 
,  Mtion  the  moat  noble  and  glorioufi  in  the  world, 
le  present  time,  however,  Bhe  had  denied  to  her 
abjects  these  rightcs  which  they  ought  to  possessT 
the  fact  of  their  birth,  a  share  in  the  adminis- 
their  own  country.    The  Civil  Service  com- 
Jtystem  wm  practically  closed  to  natives,  although 
llheoreticalJy  open.    Bat  he  had  reason  to  believe 
Iming  to  bo  even  stiH  more  closed  against  them, 
^  Ihe  noble  Marquis,  who  was  new  Secretary  of 
IndiB»  ©acpressed   in  Parliament,  during  the 
I  adroinistr^LtJon,  the  opinion  that  it  was   very 
tci  j^ve  the  nalives  any  commission  in  the 
'  n  dia,  saying  that  the  belt  way  of  giving 
0  was  in  the  Govemmenti  of  tha  Native 
iigoi  an  well  have  adYocR  ted  the  guaranteeing 
'*    of  Turkey,  or  the  protection  of  Belgium, 


would  be  an  advtmtage  rather  than  the  ©entrap ;  he 
believed  her  object  was  entirely  to  go  towards  China, 
which  was  a  country  far  more  worthy  of  her  arobitiOQ 
than  India,  and  far  more  earily  acoesitihle.  It  was  too 
late  to*mght  to  go  at  length  into  this  question,  hut  h© 
dt'pired  to  protest  against  a  feeling  being  aroused  tJiat 
Russia  had  designa  upon  India. 

H*  H.  Bekunder  Khan  said  he  bad.  net  intended  td 
take  part  in  the  discusHion^  but  reference  having  been 
made  to  the  present  Amir  of  Oabul  he  could  not  help 
doing  so.   The  Amir  was  spoken  of  as  unfriendly  to  Eng- 
land, but  he  was  not  so.   He  could  not  and  did  not  forget 
that  England  had  given  him  many  lakhs  of  rupees  and 
many  stands  of  arm?,  and  Buaaia  had  never  given  him 
anything.     But,  at  the  same  time,  he  felt  that  these  pre- 
ftonU  were  given  him  to  help  England  aa  well  aa  himself 
against  Itussia.   And  he  could  not  altogether  be  frtendly 
with  England  so  long  aa  abe  persisted  in  encouraging 
his  rebel  aon,  and  in  not  recognising  hia  favourite  and 
obedient  son,  Abdulla  Jan,  as  his  designated  suocessor; 
juflt    as    she    persisted    in  encouraging  his  rebelhouB 
brothers,   and  refrained  till  she  could  no  longer  hdn 
henelf    from  recognising  Shere  ^i,   as  the   nghtM 
sncceBHor  of  hifi  father,  Bost  Mahomad.    It  was  this  sort 
of  policy  which  made  them  think  in  the  East,  as  wa» 
said  in  the  time  of  Lord  Lawrenee^s  Government,  that 
England  wanted  to  pull  everywhere,  but  to  be  reSpon- 
sible  for  help  nowhere.    But  the  Amir  sent  every  letter 
he  received  from  the  Ensaian  Government  straight  m 
original  to  the  Viceitjy  of  India.    What  more  could  he 
want  ?    He  naturally  knew  pretty  well  the  feelings  of 
his  native  country— Afghanistan;   he  had  lived  four 
I  yeara  in  liusaia,  and  got  to  know  something  of  herpobcy, 
I  and  ha  bad  now  been  three  years  in  England.    He  con- 
tended that  Afghanistan  was  the  only  safe  ally  for  Eng- 
land, and  would  fight  bravely  from  motives  of  rcbgioa 
and  patriotism  U  presetTe  her  independeaice  against  the 
amhitiona  designs  of  Russia.     The  natives  of  India 
could  not   be   depended   upon    as  the  alUea^f  Eng- 
land in  the  event  of  war  with  Russia* 


What  did 


loative  princes  had  nothing  to  do  with  Britiih  |  *^^^"'  HenrT  ibiwiinson  and  Bir  Richard  Temple 
,  Oiey  bud  their  own  subjects,  and  it  was  their  ^^  p  j^^'^t  there  were  four  clftsses  irreconcilable  to 
bestow  offices  in  their  own  country  upon  their  ,  ^^^  Britiah  Govi-rnment  in  India  i  1st,  the  priesthood ; 


yeeti.  Again,  the  milit&rr  service  was  closed  to 
ii>d  even  in  the  army  medical  service,  a  native, 
of  All  his  abilities^  was  not  conaidorod  comp43ient 
I  the  ptdse  of  an  European  soldier.     With  respect 


seeond,  the  civil  and  military  daasei ;  third,  the  tijtiva 
chiefs  and  prinoea;  and,  fomrUi,  all  the  blackguards  oT 
India.    Why,  who  is  there  then  left  to  be  friends  r    ifocmi 
menial  servants,  biuberi,  and  such  like  1     A  gentle 


idminiattation  of  justice,  with  every  respect  to    tulicod  of  aendiag  thousands  of  men  from  Canada  to  Indifti 


AW  courts  and  the  Legislative  CounciJ^  they  were 

'mm  fuuud  to  be  leriously  wanting  in  the  ordinary 

plee  of  humanity,  of  which  he  conid  give  instances 

•+  ilJowed.      As  to  the  policy   pursued  towards 

eSt  it  mujit  be  remembered  that  unless  these 

British  aubjects  co-operated  it  would  be  im- 

.-.  r.'  resist  any  invasion,  be&iuse  a  relxUion  in 

i  arSOTOT  would  counteract  all  efforts  on  the  frontier. 

^  to  check  Rueaian,  or  any  other  aggression, 

«le  the  &iendship  of  the  ofttiTn,  and  win 

i  by  justice  and  consider^tioil. 

Tdid  not  feel  the  same  dread  with  regard  to 

ch  of  Etuaia  as  had  been  e^tpreSBcd  by  some 

He  had  eonsidered.  this  queation   a  long 

i  India,  but  be  really  could  not  see  that  Iliassia 

intention  of  attacking  India,       Sbo  had  u 

At  full  of  energy,  and»  like  all  other  countries 

with  A  similar  organisation,  was  somewhat 

England  had  been  the  same ;  had  taken 

Son  of  India,  and  had  large  colonies  all  over  the 

[  whertin  to  employ  her  "Active  young  men*    Our 

Dtal  aejghl>eur3,  on  the  other  hand,  were  cooped 

'i  a  way  that  their  ambition  could  not  he  exer* 

Aiilyf  though  their  military  spirit  was  much 

rthsn  our  own.    In  his  opinion,  the  best  plan  for 

ctioo  of  India  would  be,  for  Engbmd  to  put 

i  lOf  d«fcirEs  lo  fight  and  cjuarrol  with  Russia,  and 

ifld  invite  her  to  advance  towar<ls  Ihe    East, 

I  hit  dviliaiDg  power  among  llohammedaD  tribes 


to  Bgbt  aj-uinst  Russia  ;  just  as  if  Russia  would  not  toko 
care  that  Canada  would  in  Sttoh  a  war  hm^  to  keen 
every  man  at  home  to  preserve  henelf  from  the  United 
States,  who  would  not  be  likely  to  lose  iueh  an  opportu* 
nity  I  But  let  England  send  an  English  army  to  com- 
bine  with  an  Afghan  army,  they  coold  finisli  the  matteir 
at  once ;  though  if  OQce  Ruaeia  got  into  Afghaniitia 
matters  might  be  past  remedying. 

The  Chairman,  in  summing  up  the  discussion,  said  i£ 
was  irapofl-iible  to  travel  over  so  wide  a  field  of  specula- 
tion ■  hot  he  regretted  that  Mr.  Long,  from  conaidem- 
tions  of  titnc,  had  omitted  some  of  tho  p-actical  detaila 
which  would  have  made  his  paper  more  esplicit.  He 
ret^Tred  particubirly  to  the  details  of  the  oustomjuy 
trade  routes  through  Otrntral  Asia,  and  the  Imes  of  rail- 
way which  he  intimated  llussia  intended  to  substitute 
for  those  r^sutea.  As  to  the  question  of  the  moral  i^en- 
dancy  or  sodal  Influence  which  Russia  would  be  abJe  t^ 
uierciae  in  thoao  eountriea,  he  did  not  quite  nnderetand 
in  what  respect  llv.  Long  ooniidered  Russia  peculiarly 
able  to  reconcile,  conciliate,  civiUsPt  and  aasimOate  thoaa 
races ;  in  wimt  particulars  she  was  superior  to  ourselves 
as  a  governor  of  Asiatic  races;  or  in  what  way  be  eon- 
uidered  that  our  Gevernroent  should  assume  a  more 
oriental,  or  semi-Asiatic  attitude  in  its  relations  wim 
its  Eastern  subjects* 

Mr.  LoGg  said  these  points  wonld  be  found  wt  out  in 
detail  in  the  pn  per  an  printed  in  fulL 


The  Ckaimuui  continuing,  aaid  lie  liad  been  i>6rs«n- 
I  mlXj  Acquainted  both  with  R(i^i&  and  Iiidi%  and  if  he  nad 
ktli(ragbt  there  were  any  duiger  of  thu  disouMioa  being 
l^iondacied  in  a  »pirit  of  rancorout  bostititjr  tawft^di 
jltiuaia,  it  would  kure  been  izuooDiiftent  with  his  par- 
r  #onAl  sentimBnlj  to  i&ke  tha  duiir.  H^  i'elt^  howet-er, 
th&t  the  Babject  was  saCe  in  the  bftada  of  Mr.  Loni^, 
vhOBS  Aoquamtaiice  hd  hud  mado  Bome  yeiu^  ago  at  SU 
FefcMibur^i  and  renewed  in  Culcntttt*  Mr  Long  took 
I2ie  deepest  interest  in  the  aocM  condition  (^f  the  iBdiao 
fftces,  &nd  at  the  aame  time  h&d  conoeiTed  a  great 
tfyrapatby  for  the  BoMian  peoploi  and  had  Htudied  ihoir 
rural  inatitutiaiis  mora  dieeply  probably  than  any  other 
^tngluhman.  He  to  aomo  extent  Glared  thii  drjfility 
\<it  iympa^ea,  for  he  must  aTOW  a  strong  sympathy  for 
^LO  6t>Teiiiment  and  paople  of  Rtuaia,  in  whom  he 
noognlaed  a  groat  number  of  interenting  qniJitieSp 
and  whoee  destmy  in  the  future  waa  no  doubt  very  im- 
portant. On  the  other  kond  his  experience  of  ofEcial 
life  l«>d  him  to  take  the  deepest  interest  in  the 
Kngliah  adminiiLration  of  India,  and  of  the  sociiU 
<;©ndition  of  the  races  there  subjected  to  our  sway,  Hts 
hoped^  th^^fore,  that  be  was  bemperiLtu  and  impiLXtial  in 
expressing  his  opinion  on  the  groat  problem  ut  t^ane 
between  the  Engliih  Government  and  that  of  Russia. 
In  the  firitt  place  it  was  most  dfsirable  that  the  En^Ufih 
should  thoroughly  rcalistj  that  the  advance  of  Rnaeiii  wm 
M  constant  and  progresaire  moTement  in  Ueiitral  Asia. 
That  progress  was  an  anciaat  bistori^^I  progresSp  which 
haA  depended  npon  Torioai  influences,  indicated  by  Mr. 
Longf  partly  on  ambitious  plans,  sketched  out  by  the 
GoTOTDinentr  partly  on  the  religions  impnlsea  and 
p^nthnsiaani  of  the  Russian  people,  and  their  natural 
1  'bofltility  to  the  Moslem  partly  on  commercial  ambi* 
tion  and  the  desire  to  procure  an  extanBive  field  for 
tnonufacturea  and  trade,  and  partly  on  that  indefinable 
force,  which  might  be  called  the  expansive  force  of 
nations — -that  force  which  led  all  great  political  bodies 
which  were  impregnated  with  atrong  yitdlityf  and  with 
A  sense  of  a  powerful  progreaaive  future,  to  aDcroaeh  on 
\  the  walker  nature,  a  course  of  which  our  own  country 
orSered  in  its  hijitory  most  unraistHkable  evidence*  The 
whale  of  theae  influences  were  combining  to  push  the 
B-ueeian  Government  further  in  Central  Aaiu, 
and  two  reasons  at  the  present  moment  intenaified 
this  movement.  One  was  the  cessation  ef  Ruaaion 
aggreaaion  in  European  Turkey^  brought  about  by 
the  events  connected  with  the  Crimean  war^  and  the 
4}th&r  the  accomplished  con  que  at  of  the  Caucasus,  the 
^Spanaive  forees  of  Russia  having  for  &  long  time  been 
iilmoat  entirely  occupied  in  those  two  fields  of  action. 
How,  however,  the  whole  of  theie  forces,  political,  reli- 
gions^ commerda],  and  national,  were  let  loose  on 
Central  Asia,  and  so  (hx  from  being  aatoniahcd  that 
thej  had  made  gr«at  adyanccs,  ho  really  thought 
those  adrances  had  been  of  a  very  moderate  and  tem- 
parate  character.  Hia  flrat  political  r«conection  of  this 
wihject  extendi  to  the  tune  of  the  Persian  attack  on 
Herat,  alleged  to  be  supported  by  Ruaaia.  Thirty- 
«ight  years  had  since  elapsed,  but  Afghanistan  strill 
retained  Mm  integrity,  and  Peraia  and  Buaaia  had  reoily 
made  no  impr^salon  at  all  upon  Herat,  whilst  the  field  in 
Control  Asia,  upon  which  England  could  really  exercise 
Its  power  and  control,  was  up  to  the  preaent  time  intact. 
In  considering  the  moral  and  political  character  of  the 
Khanat^a  to  the  north  of  Afghanistan,  he  did  not 
think  any  of  tbem  were  of  such  a  character  as  that 
they  conld  be  constituted  our  active  or  paaaive 
Allieii  It  was  idle  to  talk  of  an  allmnee  with 
Bokhara  or  Khivu ;  there  was  only  one  power  in 
Cental  Asia  within  our  control  which  we  could  depend 
Up^  namely,  Afghtinifttau.  It  had  been  proposed  by 
iomib  able  writers  on  this  subject  that  the  English  Qo- 
Yemmmit  should  take  a  more  actiTe  attitude  with  re- 
ference to  the  oceupation  of  Afghanistan,  or  aome  point 
in  iU  But  he  oonfessed  he  did  not  admit  the  neceaaity 
Cor  such  a  policy  at  the  preaent  time.    It  appeared  to 


him  that  all  our  Govemniant  h^  ISO  4q  wai  U  : 
perfectly  understood  that  they  reguded 
the  exdusif e  scene  and  thea^  of  F^wjliA  i 
power«  and  that»  without  t^cnchiit^  on  ilt  i 
Tsmment  or  national  indepeodfuioa^  wo  mati^ 
absolutely,  ilj  integriiy  with  Tdknaen  to  i 
versaries,  making    it  undentocid  tiiii  «• 
tolerate    any    parti  (.'ipaticn    of 
Afghanistan,  or  any  aggrea«bn  0&  1 
England  herself  hod  deii^e4  ^ 
believed  that  if  the   Engliih    OovfCimiiML  i 
policy  perfectly  plain  there  would  be  no  i 
Euisian  agp^saion  in  that  uuartfir,  and  thii  i 
tions  with  that  power  would  be  mm*  dmi 
aatia  factory     than    they    had    boan.    The 
had  been  put  forward  that  we  might  maintaia  \ 
relationa  with  Hussia  if  brought  int^  Istsitdialf  i 
with  hi^r.     That  might  be  so ;  we  mii^hi  ban  a^ 
frontier  on  the  North,  and  iCaaaia  migbi  < 
verge  of  that,  and  the  two  countriet  migikl  t 
f^od   terms,   as  was  the  cose  with  Cuaatfa 
United  States ;  hut  he  depreostcd  the  use  d 
ment,  and  doubted  the  anTiaabilttj  of  pacb  «  i 
England  and  Hussia  might  reicftin  on  gCK^d  Ntm^ 
were  thus  placed  face  to  face,  but  the  dt^Liili;  i 
be  much  greater  than  at  present,  and  it  wooU  | 
lead  to  a  greatly  inoreased  expenditurr  Uft  i 
purposes  alonn^  tb@  '^frontier.     He  undcc^iood  ^ 
to  state  that  the  neor^t  Kuaaion  post  wu  bM  i 
2o0  miles  from  P^hawur.  hut  il  that  wo^  mi 
inform&tioiL  was  entirelj  erroneous.      He  (lid  i 
that  any  Russian  miiitAry  party  south  of  Bok! 
Samarkand  had  ever  come  within  ISO  m  ^00  I 
Peshawnr,  and  he  certainly  thought  the  Intbir  < 
were   the  better.    The  immediate  pruxifiitty  «f  i 
would  oblige  ua  to  maintain  a  large  foroc  to  f  '* 
frontier,  and  to  employ  in  militaiy  prsputtts  i 
deal  of  money,  which  waa  expended  at  tlie  ; 
in  social  and  Induatrial  works  lor  the 
whilst  he  had  no  doubt  that  the  pi^esenoe  of  1 
would  exercise  a  disturbing  /orce  on  thn 
and  native  courts  within  our  borders.     Indicd  ] 
hardly  think  it  possiblei,  if  such  a  state  of  t 
to  permit  the  maintenance  of  anything  Uktf  a  ] 
native  Grovemmtnt,  independent  court,  or  r  " 
in  India,  and  thus  we  ahould  havo  to  chasft  I 
course  of  our  policyt  a  thing  much  to  \t»  ' 
The  question  had  b^tm  mooted  dnring  the 
the  internal  government  of  India,  but  th*t  < 
ao  vast  that  he  must  be  excused  ^f& 
that  bite  hour.      He  concluded  by  nfrovinf  a  1 
thanks  to  Mr.  Long. 

^The  motion  was  carried  nnanimonaly. 

Mr.  Hyde  Claike  being  restricted  ham  i 

the  length  of  the  diflcussioD,  writes  s^^The  m 
character  of  the  liuasians  marked  by  Mr.  I/Aff  * 
but  its  application  to  Orientals b  dssfniiti  i^&^ 
tion,    particularly  in    reference    to    th<»   Ma* 
Formerly,  liko  ourselves,  the    Russijinf   ii«l^ 
Muaaulman  lawa,  and  did  not  tntccrfere  »ilh  Ii'til  i 
tions,  and  this  certainly  enabled  them  to  dsciiPsiM 
Mussulman  subjectST    They  ari*  now  infetidacaill^"^ 
law  and  institutions,  and  proselytiAngt  vn^  ^^ 
hold  on  the  Mussulman  and  other  tiCbcs  it  r 
The  measure  cf  the  initatives  can  hafdlr  tm 
by  the  emigf&Uon  of  Krim  Tadmn.  N«^g0%ll 
sians,  for  it  la  wide-spread  thrcugbout  M 
Turk  e& tan .    WJulo  this  diminiahes  Use  nik  of! 
and  alliance  between  Indian  Mntattlmafti  laA  i 
do  ds  Bupnort  the  expediency  of  moi^tympsllu 
of  car  Muasnlman  population,     Husda,  vit^g 
tiea,  is  aemi-Oiiental,  chiefly  in  her  batb»nti^* 
conduct  is  destructive  a^  much  to  dvili*ti«i  il^ 
barisEQ.    The  prosecution  of  the  poHiy  of  < 
foutes  to  Central  Aua  is  impeiatif«^  aad  r 
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t  Id  Ouoa^  for  ^ad@  h  QWt  thht  xn^nt  of  rmst- 

monopolf.     The  railway  commttmcfttion 

I  Tfldk  t^mtd  h&  mors  inteUig^ently  aided  by  our 

rtrumL     The  ilae   through    Conitjintiiiople  and 

HOOT   is    mi^ng    alow    progr^sa    left    to    the 

J     eaei-gim     of     the     Turkish     GovemmeDl^ 

ij   aott   eSKiLtial   it    ahouM    be    proaoctited 

.-Jt^  vigoar.      With   i^agHrd   to   Persia,   it   ia 

N^dtaot    that    we     Bhould    promote     railways 

J  IrVraJa.     That-e  is  atill  time  to  straugtheii  oi^r- 

&  10  Hbs  iouth  of  the  EuBaian  border.     Oae  im- 

Buiip«^t  df  the  geaex^  policy  is  timt  advocated  by 

Lm^,  KJid  to  which  me  ha^e  often  ciLUed  the  atteu* 

of  th^  Isdian  8ectioti^  the  pramotot^  of  thiQ  hiU 

[iftneaii  fn  the  Himalaya  ospocbdly*    Thefid,  which 

»o  shwlj  gmwmg,  may  Wome  b«ni^9  agamii 

n  frowi   cttbe^r  side.     ^Ihe  adjiutmei^t  of  the 

requiraa  seriouft  attenttoiii  at 

and  Thibet.    The  policy  rs- 

rvi  ^^      V  ML.   riLiiiimrtoD,  of  Ix&ating  India  aa  an 

|nJ  p^t  o(  the  empije,  should  be  upbt^ld ;   but  m 

uoaoux  idliaiLcewith  our  own  p^ple  in  the  UaitM 

ii  09  hta  lo  be  cttltivatacl.     Let  ii&  on  the  one 

;  tha  p^oplQ  of  the  United  Statea  in  India, 

Hba  olher  le!;  uts  poltticdans  of  India  understand 

j«ii  rely  on  the  aup port  and  alliajice  of  a  great 

1^  tod  m&j  look  forward^  {fearleas  of  th&  changes  af 

m    in^nidera,    to    enjoyinent   of   that    greatest 

\  III  freed  am  under  Eixgliah  institutions  wMch 

1  now  witnawoe  on  both  shores  of  the  Atlantic. 


MISCELLAHEOUS, 


MATERIAL  FOR  GASTa 

The  foBowing  memorandum  ba*  been  rooeiTed  ik)iD 
the  Science  and  Art  Department  of  the  Committee  of 
Gomacil  oa  Education,  Soutb  Eensmgton: — 

May,  I8ts. 

Sm, — ^I  am  dii«cted  by  the  Lords  of  the  Committee  of 
Council  on  Education  to  in  farm  you  that  the  Fmsai&n 
GoTemment  haa  oS'^^iod  tfro  pna««  of  the  Tsluo  of  about 
£150  (3,000  marks)  and  £300  (10,000  ni&rks)^  res  pee* 
tively,  for  the  disco  very  of  a  new  method  of  cleanaing 
plaster  casts,  statues,  &c.,  and  for  the  inTentiou  of  anew 
material  noaseisiiig  the  adyantBgea  of  plaster,  but  whicii 
will  not  dotenorate  by  repeated  washings* 

X  am  to  invite  your  attention,  therefore^  to  the  en-^ 
closed  translation  of  the  paper  which  the  Prussian 
MiulAtera  of  Edueation  and  Publio  Works  have  issued 
on  the  subject,  and  to  beg  you  to  be  good  enough  to 
make  the  matter  known  among  persona  likely  to  be  in* 
terested. — I  have  the  houour  to  be^  sir^  your  obedient 
servant,  No  km  an  ilAa.soD* 

The  SecrctfiiTi  Soeloty  fnr  the  EiiQOiimiri.^Qietst  of 
Artj^  MatittDicttiEtit,  And!  Comaiertr«, 


SIONALLIHQ  ON  RAILWAYS, 

kmiAy,   the  7th  iost.^  a  model  of  Sir  David 

^cofl'  melliod  of  tigiijillin^  on  railways  was  exbi- 

th«  Society's  Great  Itoom.     The  object  of  the 

A  ti  to  imable  trains  m  motion  on  a  Hue  to  com* 

|^4ie  with  stations^  and  to  be  warned  of  the  presence 

Iwii  before  or  behind  them.     For  this  purpose  a 

^*  'n?Qlat«d  rail  is  Md  down  between  the  ordinary 

i  <m  this  a  wheels  carried  by  the  engine,  mns 

^AL»  np  electriei^  ooznmimiisation  between  the 

htne  or  b&ttery  on  the  engine*    The  line 

i  into  abort  lengths*  the  eaigine  driver  ia 

to  reoeive  information  at  once  of  the  pt^- 

'  and  train  on  the  same  lengthy  and  appa- 

^  bo  arranged  by  wbidi  the  steam  can  be 

mi  off  and  tha  bf€^EA  applied.      The 

Hrmngwd  so  as  tO    "oVirJap"    for   some 

r»  jind  thus  enable  the  tnun^  when  near  the  end 

ll^iCth,  to  communicate  at  once  with  the  lengtha 

that  bahindt  and  for  this  purpose  there  ure 

I  ea  the  engine  which  are  brought  into  action 

For  ddznga  thei^  Ate  special  arrangements 

I  battery  can  be  thrown  ont  of  ct^ntact  to 

I :  at  other  timet  they  are  protected  by  a 

nent  to  tb^t  above  descrioed* 


I  Japun  news  comes  thiit  tlx:'  Japanese  Go- 

kt  iff«  tAkiag  9iUfp«  for  enUbltuMng  blojit  fumactis, 

'"'"  RFte  smiititactured  in  J^pmn  hu  been  miid^,  from 

I  wbicih  o«cur  in  the  ifllaadfi  ciS  Yeeis<j,  b^  a.  aort 

J  pmoeMi^  tnd  tbeim  irun  &anda  have  lately  beeu 

m  ths  rt^pc^rt  of  Mr,  B*  S*  Lyman,  the  ji^reolof^iit 

Tf  fo^eer  to  the  Government  yf  .Japan,  aacuDBiet- 

IVariftiefl,  the  ooe  eadly  atnelted  and  pore,  whiltt 

"  it  diffijoutt  Ut  scasltf  and  aupposed  tu  contain 

>  teratttry  of  tho  Lcmdon  Fatent^  Agents' 
^  1i  Mr.  C«  OtahniA  Carttar,  And  net,  aa  priated 
••CafHoar 


PHzgt  /or  the  HUnoiftry  of  a  JVJpu?  Method  qf  Frtnrxifh^ 
FtosUr  Qtatxffiim  Dei^Qration  hjfE^pmUd  Washings^ 

On  tlie  suggestion  of  the  nndersigned  MIniatera,  ji 
Committee  of  AFcb:%»ologiata^  Directors  of  Art  Aliiseums, 
Artista,  &c.,  was  formed  in  April,  IS 74,  to  consider  the 
management  and  preservation  of  plaster  casta. 

Tbia  C>>mmittee  has  acknowledged  that  in  large  and 
much  visited  collections,  casts  cannot  be  kept  cleim  wiili- 
out  periodioally  repeated  washings,  and  that  aU  methods, 
hitherto  known,  to  pr^are  the  casts  for  cleansing  have 
but  imperfeetly  served  their  purpose*  The  delicacy  of 
the  form  or  the  oolour  of  the  plaster  Is  liable  by  thete 
methods  to  bocome  rnorc^  or  leas  inj  ured,  while  its  nur&ce- 
19  not  rendered  better  able  to  resist  the  influence  of  t3^ 
waabings. 

This  might,  however,  be  avoided,  if  casta  could  be 
made  of  a  material  that  would  allow  washing,  wlthont- 
having  been  previotialy  saturated. 

The  Committee,  therefore,  considered  it  desirable  to 
ofier  prizes  ;  firstly,  for  the  dtscovery  of  a  new  method 
of  preparing  plaster  casta  for  periodically  repeated  wash- 
ings ;  and,  secondly,  for  the  invention  of  a  new  material 
for  making  caata  of  Art- works  which  would  not  reqiiiro  a 
preparation  of  the  oasts  for  cleansing* 

The  nndeniigned  Ministers  have  adopted  these  viewi, 
and  deoided  upon  Issning  the  following  two  offers  of 
prices : — 

FmsT  Pmze, 

A  price  of  3,000  marks  [about  £150)  is  offered  for  a 
method  which  will  give  the  plasty  casts  the  power  of 
resisting  periodically  repeated  washings,  without  in- 
juring in  the  least  the  delicacy  of  the  ibrm,  ur  the  tint 
of  the  plnator. 

Special  Conditioxb. 

(rf.)  The  method  most  be  applicablo  in  equal  degree* 
to  all  kinds  of  plaster  occurring  in  trade,  and  must  not 
diminish  the  hardness  of  the  cast^ 

{b.)  In  order  to  entirely  preserve  the  daUcaoy  of  the 
form,  those  materisds  are  abaolntely  exduded  wHuh  dO' 
not  soak  into  the  plaster. 

(c*)  It  is  nob  necessary  to  preserve  the  original  colofir 
of  the  plaster ;  a  yellowiah  tint,  or  nny  warmer  tint 
may  be  allowed ;  but  the  evenness  of  the  colour  it  at 
any  mte  indispensable- 

IdA  Plaster  casta  prepared  according  to  tlte  method 
mnst  stand  repeated  washings  with  soap  and  lukewatm 
water. 

(f.)  The  method  snutt  be  applicable  to  plaster  casta  of 
any  size  and  shape* 

If.)  Competitors  for   tbia   prize   ore    to  pfovo  13ie 
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practical^nity  of  their  respoctiTe  meUiodi  by  tending 
iamples^  andt  if  doaired,  by  preparing  euatB  placed  hi 
their  difpoeit^ 

Segoni>  Fbi^p 

A  pme  of  lOfOOO  mrnxki  (about  £500]  ifl  offered  for  a 
nmtenal  for  maMng  eajsta  of  Art^worka,  posaeuing  the 
odvantiig^  of  plaster,  btit  whichi  without  Bsiy  special 
prepttFitfioa,  wul  not  dotarioiate  hy  poriodicaUy  r©p<»ted 
fradungi, 

SpBCIAI*  CotTDITtONB. 

(a.)  The  new  nmterifll  must  easilj  allow  caating  m 
original  moulda^  without  their  bocoming  more  injured 
than  with  plaflteri  and  it  must  re-produce  the  mould  as 
oznctly  as  plaster. 

(k)  It  ia  not  required  that  the  material  should  have 
the  colour  of  nlaster ;  a  yellowish  tiui,  or  any  wiurmer 
tint,  mAy  he  afiowed ;  biit  the  evsnuesa  of  the  colour  is 
mdi^pcngable. 

{c.}  The  solidity  of  the  material  must  not  ho  le^  than 
that  of  plaster,  so  that  it  may  be  used  for  the  largeet 
caati. 

{d.\  Casta  made  of  this  material  must  sland  repeated 
Vttsbinga  with  aoap  tmd  lukewarm  wiitt»r. 

(«,)  The  piiod  of  tbe  matfirial  must  not  considerably 
exjcead  tbat  of  plaater ;  and  the  price  of  the  moulds  for 
waiting  muat  l&ewiae  not  considerably  differ  &om  that 
of  nlaiter  moulds. 

(^f,)  Competitors  (ire  to  prove  tho  practicabilitj  of  tbeir 
fnaterial  by  sending  samples  in  applied  and  unapplied 
statos,  and  also  to  give  proof,  if  required,  by  the  actual 
execution  of  caits. 

OsNREAi.   CoxnrttoK^   n^rxiiRixa   to    Botr  of  thbsx 

The  umleraigned  Miuiatera  reserve  to  tbomselve*  the 
nominntion  of  a  Committee  of  Experta,  iu  order  to 
examine  the  conaignmoota  whieh  tnay  be  received. 

Competitota  are  to  send  with  their  conaignments  sealed 
envelopeSi  provided  with  mottoeSi  and  eontaininf^  the 
names  of  the  a^ nrlcTs.  On  the  outside  of  these  tnvolopes, 
nlso,  is  to  ho  written  the  address  to  whioh  the  returned 
Aamnlea,  or  any  c^mmuaioaJtiona,  aio  to  bo  sent* 

The  ooneignmouta  which  hav^e  been  found  to  GOT* 
pwpond  witii  the  conditions  stated  ahovef  will  become 
the  pinperty  of  the  Government,  and  the  name*  of  the 
Jiuxseiinil  compctitora  w^iU  be  publJJihed.  The  remaining 
eoiungnment-B  will  bo  rotumed  to  the  addresses  giveo  on 
the  envolopea* 

Oompetitora  are  to  forward  their  couaignments  to  tho 
Boyal  Prusaisn  Ministry  of  Pablic  Worships  Inatrue- 
lioD,  and  Health  (Ktinig!.  Preu^aisches  Miniaterium 
der  geiatlichen,  UnterrichtSj  tmd  Medicinal  Angolegeu- 
heiten),  not  later  than  31st  Decemberi  l87o. 
Higned'— 

Thu  Eotal  pRt^axAN  HixiSTKns : 

Of  Public  Worship,  Instruction,  and  Health, 

FiLK* 

Of  Trade,  Xudustry,  and  Pohlic  Works, 

AoHiNBAcn, 


The  number  of  ftcree  of  colouijtl  wlieat  under 
<nilture  in  all  the  Australian  Gelonie*  Ujit  y^ar  waa  over 
1,50(}«DOO  acres,  and  the  prudute  18,000,000  bufthdn.  South 
Aufllralia  and  Victoria  ari*  the  l*r|?wit  wheat-prodncitijf 
eolnniei^^  tbe  former  producing  six  to  vi^ht  tiiilUon  bnahe'lit^ 
and  the  latter  abont  fiv^e  millinii.  New  Zeaknd  ranks  ntfxl. 
for  about  throe  million^  and  New  South  Wales  fellows  with 
two  and  a-hiLir  to  three  milUou. 

The  Speed  of  trains  in  Germany  ii  giT^oi  by  a 

recent  report  aa  foUowa:— Qreatcat  speed  per  tioar,indudiiif7 
■topa  for  expr^BB  and  fast  trains,  Zi  miles ;  for  otidiBary  pBa* 
asngcr  t^ain*^,  'lo*  Slowest  apced  were  for  express  and  fjiit 
train*  21  milei  ptr  hour ;  ordinary  pusesger  tmins,  !C  miles, 
A^eraf^e  speeds  per  hour,  for  ejtprsas  and  faat  Craina,  28  milts; 
for  ordinary  passengfr  trains,  2 1  mllea. 


THE  KATIGATION  OF  THE  OIUM. 

The  following  aocoont  of  tha  n&Tigilioa  <ii1Nt1 
has  been  »ant  by  H.  Yambery  to  ^ 
z$tie  :^ 

Whoever  bae  naTig&ted  the  Ama-dsijv  ImJ 
any  time  on  its  bai^B,  or  knows  anything  of  ill] 
cbaraotor,   must  ho  aware  thai  the  dimi!i  j 
nature  of  the    soil  in  Qentral  Ami  hats  ' 
immemorial  exerolsed  ft  n&ain  infloMoi  m 
pTindpal  ri^ef  of  Oeii;bil  Atrnm    Ttm  mflai 
always  exi«t ;  oflit^mr  ia  it  pOHibie  lo  app!v  te  1 
the  meoriei  whioh  are  ftppuoable  to  other  i 
ning  water.    In  £iict,  from,  ^a  point  where  H^l 
name  of   Amu  (that  li  to   eay,  irom  thA  , 
Kunduz)  to  its  mouths,  the  Oxoa  ia  1 
and  uninterrapted  sandy  steppe ;  ^enoe  it  I 
nowhere  can  there  be  a  imifomn  depths  thr^  mM  I 
being  always  deeper  tlmn  the  left.     In  ihf^  ^-  -li: 
the  rir^  always  draws  along  with  it  a  qaci.i.U  . 
snoh  aa  is  tound  in  no  other  rlYer.   This  qu ii:llv  Is 
iniia^asea  in  proportion  as  the  Oxui  neaiitl;   ^ 
Thiis,  a  pitcher  of  watef  at    Kerld  bee 
— that  is  to  say  the  a&nd  iorms  a  deposit 
— ^in  much  less  time  than  al  Ghanka,  ^r..;, 
enoogb,  the  same  proportion  existi  b€lvi.. 
taken  &om  the  river  and  from  tho  < 

At  Kerkij  the  croaslng  only 
even  under  the  most  unf]i.Tomib[i 
while  at  Chanka,  from  six  to  eight  hourt  i 
for  the  passage.  Moreover,  at  Ukt  fmidpli 
leaving  Codscha,  Sall^  Kerki,  4to,,  no  pilot  otti 
who  can,  from  year  to  yeiir,  turn  to  aooomt  lli| 
experience  ho  hoi  gained  as  to  the  ]Uifi|atii>ii  t 
currenta  of  the  river;  in  like  msjiinar.  Bo  m 
able  to  predict,  notwiUistaading  his  knavl^ 
river,  how  mneh  time  will  be  mquixmi  to  t 
stream. 

The  change  begins  each  year  towaidi  tlie  * 
second  month  of  apring»  when  the  mow  B( 
mountains*      Then  the  water  rises  ssrsnl  1 
space   of  an  hour;;    islands  aire  formed  and  i 
the  currents   change  their  diroctlofn; 
undergo  such  changes  at  many  points  aa  to  ^ 
nisahle.    In  past  ages  there  hare-beeo.  it  is  r 
inundations  which  have  fngulpheid  whole  T 
towns  and  villages ;  even  now    lane 
banks  are  drawn  in  by  the  rf ver^  ana  I 
himself  witness  of  a  phenomenon  of  lltii  i 
&om  the  mouth  of  the  BchuraclyuicaiiAl:  )dl  i 
a  l&rge  mass  of  earth  many  yiurdi  loQ^  fall  i  -^ 
with  a  dreadful  noise  and  heeune  onfful^  . 
account,    when  the  water  ii   high  the  mu 
approiu-b  the  hanks  with  the  grenteet  OMfe.  ana< 
they  evince  considcmble  fear  of  tho  tifer,  pftfw* 
land  rout^,  although  much  longor. 

Wht;n  hut  little  snow  faUa  ia  the  ^mUr, 
are  in  a  great   difficulty,  hooanae  they  do  i 
whether^  in  tho  ensuing  summer,  there  will  h*  t 
water  tq  permit  of  navigation  beinjjr  eurried  to  ; 
on   act^ount  of  the  groat  heati  thf^  hvfl  of  t 
beoomes  lowered  much  more  rapidi  '■  ' ' 
rivers,  and  the  rapid  e  vaporatioii  of  i 
of  much  aatonishment  to  tinvellan, 

A  commissioD,  to  which  Major  V>^ 
been  nominated,  under  th«^  dlrectiOTi 
to  study  this  matter  on  the  spat 
give  the  information  aa  to  whethet  t ' 
or  not  in  the  modem  ^ense  of  the  v 
for  eommeroe  md  the  traoi^port  of  i> . 


The  jusflliiiuitifl&tlan  of  trout  I 

cartiOed  ly  an  offielal  report,  vhlch  -^  ^ 
total  disiri  batten  of  4,0^30  trout  ova  wae 
that  country  tj  the  neighbouring  Ciolor 
were  sea  trout,  and  the  rest  brown  trout. 
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f  COMMERCIAL  ESTABLISHMENTS  IN 
SYEIA- 


(<«i(atij» 


i  S^ntiom  \ 


£tu9peaii»  ^ha  ttsA&d  regularly  with  Sym 
,  and  who  poifieAsod  factories  in  the  land 
?i  of  their  ir&de»  we^e  tbo  French  and 
ihe  o&rl^  infancy  of  this  tmde^  which  wa& 
I  fxiteenth  cfintory,  mid,  indeed  for  taany  yeara 
the  I&ljiiid  of  Oypnu  fctrmed  the  emporium 
c<]Miinif!rce  in  the  far  Ijevantj  and  became 
EoTopeui  and  Easlerti  tnerchandiac,  whence 
re  £DTwafd«<i  to  ^G  niainUnd,  or  to  Eorope, 
feqnired.  The  f^^w  shii>i  thsn  bound  to 
Efuope  called  at  tha  inland  to  refresh  their 
and  to  loam  thfi  latett  ttBwe  from  the 
k^le  of  the  country*  Again*  on  their  re- 
,  tJaey  nmde  Cyprn^  their  point  of  departure* 
complete  their  cargoes,  and  fcrr  proviBiona. 
I  of  tntf  old  European  factors  aro  atill  numo* 
h.«  i^ndf  but  the  trade  ban  departed  long  hiiicq, 
m^n  oth^sr  channels*  The  creation  of  tHo 
^1  L^^vant  companies  lod  to  the  estab^ 
tit  fjictoriea  of  thaao  nfttiona  at  Aloppo, 
i  ?  .tt,  Tripoli,  Beytout,  BidoQi  and  Acro^  and 
cnmpc'lihun  eooaed.  Broadclotha^  colonials,  and 
M;Mt  fMrmed  tho  balk  of  the  importationa  from 
Wpy>-.  **!  ^lat  the  most  important  articlea  of  ftipurt 
if  hiJLi,  (..irpeta,  rhubarb^  galls,  spitee^  and  many 
ticLai  cif  Indi&n  tnide,  wbieh  faund  their  wny  to  Syria 
IsUud,  and  cottoti  yarn,  irr^y  and  Turkey  red,  fpirn  in 
ijt  and  iient  to  Europe,  and  aftArwarda  r^' 
in  the  ah  ape  of  matiufactures,  Vloe- Consul 
iioni  it  as  a  curious  fact  in  ^nnaction  with 
artick  of  yam^  that  tho  nattr^  mannfacturer^ 
:ui#T  Hamaht  Mc,  are  at  the  preavnt  moment 
krg^ly  of  British  spun  yarn  for  the  manu- 
:  of  Iheir  native  atnffd. 

the   cloie  of  the   last  eentury,    owing   to 
^«f  communication,  expaniion  of  trade  and  com - 
I  Ihe  bosinesii  of  these  foreign  factories  largely 
GUudly    became  extinct.     About  the 
yi«  Hapoloon  I.   made  offbrta  to  monopolise 
iile  by  the  creation  of  a  factory  at  Sidon,  with 
F«dTtntag«>s  to  the  adventurers.     Thid,  however, 
of  causes,  did  not  prove  a  succcea,  and 
igo  of  that  attempt  is  a  large  khan  in  a 
oondition.       Between    tho  docadenre  of    the 
tad    oth^r    tipecially  favoured   trading    ad* 
i&d    the  time    of    the    Egyptian    occupy- 
a    wa«    supplied    with    British    and    otht^r 
manufacture  from  the  Continental  depDts 
-    ^"^  rieilles,  Genoo,  &:a.    The  foreign  com- 
,4dnti  in  Syria  were  confined  to  a  few 
ttnd  I  jg  van  tine  origm,  the  remains  of 
t Jompany'a  aervttnti,     English  houae^  had 
•rqkeu   up  and  their  members  gone  home, 
.'vptiim  occapatioD,  and  the  onoouragement 
lilies  offerpd  by  that  Government  to  the 
iLs  of  furei^n  mercbanta  in  the    country, 
i  French   bouiea  w^-re  opened  at  Aleppo^ 
Ik^  roTitr  and  two  or  three  in  Taraiifi  and 
and    the    year    iS33    witnessed    the  flrat 
U   witli    England,     In    IMQ,    the    atten- 
the     French      silk      manulaoturer^      wsis 
tilt   l^h&ncuif   and  the    introduction    of 
,i^ffc«m  of  reeling  led  to  the  establishment 
by  £Vfinchmeu,  and  to  the  beginning  of 
export  tmdo  in  ailkt  in  the  advantage 
rvva  have  bo  largely  partaken.    Between 
fiwiiBand  German  induatry,  by  imitating 
ici  of  the  country,  led  to  the  opening  of 
I  of  ecnnmeroe,  and  to  those  large  import  a- 
ip  printir  and  muslina  which  have  so  much 
aaltv^  manutkctnrea,  and  It^d  almost  to  their 
Nativii  competition  and  other  causes  have 
it  <Mv(ju  from  the  field  the  Engliah  bouses  of 
tDamimj^  and  Tarsus.    Those  Qt  Bi^yroot  still 


remain,  bot  in  diminiehed  number  And  extent  of  opera- 
tions ;  and  the  prophecy  of  one  of  the  lugoat  native  im* 
porters  of  British  manufactures,  that  ten  yeara  henod 
there  will  not  be  a  single  English  bouse  in  the  trttde^ 
seems  likely  to  be  fuliilied. 

While  til  as  British  and  other  Enropean  nationaUtled 
generally  op  pear  to  be  yieilriin^  the  field  to  the  native 
tradefp  one  element  alone  seems  to  tbrlvoi  and  the 
number  of  their  eatabliahmenta  to  inct^aio  tjironghout 
the  land— the  Swiss  and  Germana,  Frugal,  saving*  and 
persevering,  keeping  up  no  appeoraneOf  &ey  seem  well 
able  and  determined  to  hold  their  own.  They  are  chi&flj 
oommtasion  agents,  poaaesiing  little  or  no  capita!  but 
their  industry,  and  are  generally  conneoted  with  home 
manufactur^ra.  Their  houses  are  on  the  increiii^Q  at 
Bey  rout,  Aleppo,  and  Damascus ;  and  as  native  Syritin 
enterprise  has  not  yet  succeeded  in  making  iUelf  a  home 
io  their  manufacturing  centres,  the  Swiaa  and  German 
coimnepcial  element  will  doubtleaa  engross,  before  very 
lon^f,  a  considerable  portion  of  the  foreign  import  trad& 
of  Syria* 


OBITITARY- 


Thomas  Lawton.— The  death  of  Mr,  Lawton  took 
place  on  the  1st  iost.  Ho  was  the  agent  and  visitor  of 
the  Lancashire  and  Cheshire  Union  of  MechaniQiT 
Institutes>  and  as  such  worked  ens^etically  to  assist  the 
educational  labours  o f  the  8oc lety .  From  tho  time  when 
this  union  became  connected  with  the  SoeidCy  B£r. 
Lawton  continued  to  tako  the  greateal  interont  in  tho 
Society's  schemo  of  extimi nations  and  it  in  not  too  maeh 
to  gay  that  the  suocess  which  haa  attended  them  in  the 
North  of  England*  is  very  largely  due  to  the  unwearied 
and  active  car»  which  be  devoted  to  them.  He  waA 
also  se^^retary  to  tho  Local  Committee  Ibr  tha  Gtovetn* 
ment  Science  Examinationii,  and  wat  nondniited  In 
recent  years  by  the  Manchester  School  Boitrd  Kod 
appointed  by  the  Edncation  Department. 

Hiomas  Webster,  Q.C.,  F.E.S.— The  death  of  Mr. 
Webster  was  anoounoeil  on  Thursday,  the  3rd  Inst.  It 
was  quite  sudden,  the  deceased  having  been  engaged  in 
court  on  that  very  day.  He  waa  the  eldest  son  of  the 
Rev.  Thomas  "Webster,  vicar  of  Oakington,  in  the 
county  of  Cambridge.  He  wa«  bom  on  the  16th  of 
October,  1810,  and  was  educated  at  the  Charterhoufio. 
Thence  he  proceeded  to  Trinity  OoUege,  Cambridge, 
and  gmduated  Sfl  1 4th  Wrangler  in  ISSS;.  He  w,is  for 
several  yeara  secretary  to  the  Institution  of  Civil  En- 
gineer. In  1S39  ho  resigned  this  poat,  but  continued 
as  honorary  secretary  till  1841,  in  which  year  he  was 
called  to  the  Bar  at  lineoln't-inn,  and  joined  the 
^  Northern  Circuit.  His  KienUfle  knowledge  brought 
him  into  notice  in  connection  with  patent  cases,  in 
which  he  soon  acquired  a  very  largo  pracHoe* 
In  llitol,  daring  the  preparations  for  the  Grant 
ExhibitioD,  Sir.  Webeter  was  appointed,  in  conjunc- 
tion with  Mr.  Le  Neve  Foster,  to  act  for  the 
Attorney -Genenil  in  examining  and  registering  the  in- 
ventions exhibited,  which  were  then  provisionally  pro- 
tected during  the  continuance  of  tho  exhibition  by  a 
ffpecial  Act.  This  led  tho  way  to  the  Patent-law 
Amendment  Act  of  1852,  in  the  preparation  of  whicb 
ho  contributed  great  assiHtance.  In  1863  Mr. 
Webster  was  appointed  one  of  her  Majesty*  s  Counsel 
H©  was  elected  a  Fellow  of  thi>  Royal  Society  in  184?. 
In  addition  to  an  c:ttenflivo  patent  practice:,  Mr.  Webster 
was  much  employed  at  the  Parliamentary  bar.  He  waft  . 
alto  tho  author  ol  aeveral  works,  both  legal  and  soientiflG^ 
His  "  Reports  and  Not-ea  of  Caaee  en  Letters  Patent  for  4 
InvenUona*"  may  perhaps  be  eonsidered  aa  his  chief  | 
legal  work,  aa  it  still  remains  a  standard  work  of  refer- 
ence on  tha  subject.  In  all  proposals  for  Patent'law 
reform  Mr.  Webster  took  a  keen  and  active  intetett 
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he  wai  a  member  of  most  of  the  yarions  committees 
which  have  from  time  to  time  been  organifled  for  thia 
purpose.  At  the  recent  Vienna  Exhibition  he  was  one 
of  the  leading  members  of  the  International  Patent 
Congress,  and  he  was  appointed  by  the  British 
Oommiflsioner  to  draw  np  a  report  thereon.  His 
connection  with  this  Society  was  long  and  intimate. 
He  joined  it  in  1838,  when  it  was  at  a  very  low 
ebb,  and  it  was  mainly  through  his  exertions  that  it 
was  resuscitated.  He  continued  as  a  member  of  the 
gOTemine  body  and  yice-president  of  the  Society  for  a 
considerable  time,  and  since  his  first  joining  down  to 
the  time  of  his  death,  he  never  ceased  to  co-operate 
heartily  in  the  work  of  the  Society.  On  several  occa- 
sions he  contributed  papers  to  the  evening  meetings, 
among  other  subjects  on  '*  Patent  Laws,*'  '*  Technical 
Education,"  "Property  in  Designs,"  &c.  He  fre- 
quently took  part  in  the  discussions,  and  on  several 
occasions  took  the  chair. 


GBHBBAL    VOTES. 


Philadelphia  Exhibition.— Among  the  other  depart- 
■lents  of  the  exhibition,  that  devoted  to  agriooltore  u  in- 
tended to  be  a  prominent  one.  A  special  building  will  be 
allotted  to  it,  ana  preparations  are  being  made  for  inclodiog 
in  it  exhibits  of  every  sort  bearing  on  the  subject.  Besides 
agricultural  products  and  implements,  it  is  intended 
to  show  live  stock,  poultry,  fruits  and  flowers,  and 
fish.  It  is  stated  that  smple  provision  will  be  made 
for  4he  proper  exhibition  of  all  these  various  objects. 
A  msmorUl  signed  by  29  power-loom  carpet  manufac- 
turing firms,  and  representing  four-fifths  of  the  entire 
Brussels  oarpet  manufacturers  of  the  United  Kingdom, 
has  just  been  forwarded  from  Kidderminater  in  anawer  to 
the  invitation  from  the  Kngliah  Commisaion  to  thoae  firma 
who  have  usually  exhibited  their  productiona  repreaenting 
the  carpet  induatriea  at  previoua  international  exhibitions. 
The  following  paragraph  oontaina  the  aubatance  of  the  com- 
munication—<^' That  in  view  of  the  heavy  dutiea  now  levied 
by  the  United  Statea  on  the  importation  of  carpeta  produced 
in  this  country— an  additional  ten  per  cent  having  recently 
been  re-imposed— the  manufaoturera  fail  to  see  any  advan- 
tage in  responding  to  the  invitationa  requeating  them  to  be- 
come exhibitora  in  Philadelphia  in  1876,  and  they  reapectfully 
aubmit  that  international  exhibitiona  are  incompatible  with 
tariffs  of  a  prohibitory  character." 

Testing  Metals.— The  board  appointed  by  the  Presi- 
dent of  the  United  States  to  make  tests  of  raetala,  asks  for 
tenders  for  the  construction  of  a  machine  auitable  and  con- 
venient for  aubjecting  to  either  tenaion  or  compreaaion  speoi- 
mena  of  iron,  steel,  or  other  metals  of  all  lengtos  up  to  45  ft., 
and  of  any  width  up  30  in.  The  machine  must  have  a  maxi- 
mum tes^ng  capacity  of  800,000 lbs.,  and  be  capable  of 
accurately  meaauring  straina.  The  machine  ia  to  be  fur- 
niahed  with  all  necessary  tools  and  driving  machinery,  and 
with  holding  down  bolta  ready  for  erection.  It  must  be 
delivered  within  five  months  from  the  date  of  contrast  It 
will  be  further  demanded  that  the  machine  ahall  be  taken 
back  in  part  payment  for  a  machine  of  2,000,000  Iba.  teating 
capacity  at  an  early  date,  which  may  be  apedfied  in  the  pro- 
pointls,  and  upon  terma  which  may  be  atatsd  in  fulL  Satis- 
factory guaranteea  will  be  required,  and  a  penalty  of  100  dels, 
per  day  in  case  of  non-fulfilment  of  contract  Applications 
should  be  made  to  Professor  Thurton,  Tale  CoUege,  U.S. 

The  Bessemer.— The  contractors  for  the  building 
of  the  Bttsemer  st<>amer.  Earless  Shipbuilding  snd  Engi- 
neering Company  (Limited),  HiUl,  took  her  out  on  Satur- 
day, the  5th  inst.,  to  make  their  final  trial  of  the  enginea. 
Among  the  party  on  board  were  Admiral  Sir  Spencer 
Robinson,  K.Q.B.,  Mr.  Reed,  C.B.,  M.P.,  Admiral  Cham- 
berlain, Captain  Davis,  managing  director  of  the  Bessemer 
Company,  and  Mr.  F.  Elgar,  manager  of  Earle*a  Company. 
The  vessel  was  under  the  command  of  Captain  Piltock,  and, 
leaving  Dover  Harbour  about  11  o'clock,  steamed  etiaight 
out  mto  thelChannel,  where  her  speed^waa  measured  over 


three  runs  of  half  an  hoar  each.  Altfaou^  tsM  Qfe 
ordinary  conditions,  with  oommon  coal  snd  Dsr  ovutokv, 
the  speed  attained  was  15^  knots,  or  about  18  miks  la  hosL 
Thestseringqualitiesof  thesteamer  wws then  tried  bynoHv- 
ing  the  diameter  of  the  drde  in  which  she  toned  tad  the 
time  she  took  in  taminr  through  tbs  varioiii  poiati  of 
the  compass.  The  rtsuit  was  rspofted  ss  MtirfBotKy, 
as  she  turned  veryouickly  for  aneh  a  laBg.oait  H« 
draught  of  water  was  8ft  5)  in.  The  ens:inss  worksisusei* 
ingly  well  throughout  the  day  and  indieatsd  nMiljM(K^ 
horse  power,  whioh  is  in  exoeaa  of  what  was  sxpsoled  lad 
of  what  the  builders  had  contracted  for.  TlMn  vu  b« 
little  wind  or  sea,  so  that  no  opportuid|^  was  affisded  far 
teating  the  ateadiness  of  the  veseeL  The  Bemmtr  Mkaa 
was  kept  fixed  during  the  trip. 

The  Patents  for  Inventions  Bill.— At  a  msstisg  fi 
the  London  Association  of  Foremen  Bnginsers  sad  Dm^ 
men,  held  at  the  Cannon-Ptreet  Hotel,  on  Satorday,  tbiii 
inst.,  under  the  presidency  of  Mr.  Joseph  Newtoa,  it  wa 
proposed  by  Mr.  Lloyd  Wise,  seconded  hj  Mr.  WSIiia 
Smith,  and  unanimously  resolved  : — 1.  Tbat,in  thssfattf 
its  being  determined  to  provide  for  the  preliminsry  euBt» 
tion  of  applications  for  Letters  Patent,  such  siiminifia 
should  be  confined  to  the  questions  whether  the  invatinb 
for  any  manner  of  manufacture,  whether  the  speeifkitisli 
dear,  and  whether  the  invention  appears  open  to  otgcdift 
on  the  ground  of  want  of  novelty  as  far  as  can  be  '  ' 
by  euoh  examination  aa  prescribed  of  former  s| 
and  other  docnmenta  and  -publicationa  in  the  Fatcat-filBk 
2.  That  adverse  judgment  of  the  examiners  should  Bot«» 
stitute  a  veto  upon  the  grant  of  a  piOnt  8.  That,lM^< 
much  aa  the  publication  of  reporta  of  examiasrs  vooULii 


many  caaee,  operate  unjustly  aninat  the  patastse,  wdk 
reporta  ahould  not  be  miade  public,  provided  that  tkt  if 
plloant  inaerts  in  hia  apeoification  an  admowledgmoit  of  m 
exiatence  of  the  prior  matter  the  examiners  may  have  fool 
and  called  attention  to,  and  a  apecdflc  atatement  of  wfait  If 
nevertheleaa  claims. 


MEBTIHOB    FOB    THS    EH8UUI0    WUL 

MOv. ..  Jtoyal  United  Service  lastitntion,  'Whitd1sll-7a1d.il  M- 
1.  Mr.  W.F.Dienmn,  ••Proposed  KewFodfioili 
8hip*B  Side  Lights.**  19.  Mr.  Samuel  Goods,  "MmA 
Heliomph,  or  Son  Telegraph." 
Boysl  Geognqphiesl,  Bnzlinston-gaxdens,  W.,  9k}M, 
Admiral  Sir  F.  Leopold  McGlintodc.  *'AxctieMi 
Travelling.** 
Sodal  Sdeaoe  Association.  Law  Amendmeat  SmJ 
(at  the  H0U8B  OP  TBS  8ocikttop  AaT«).8pA-  ■ 
Edward  8.  Qreaay,  **  The  Facility  of  AdminialaiBr  Ui 
which  indudes  Equity.*' 

Tdis.  ...Birkheck  Sdentifio  Society,  SouthamL 

Mr.  E.  W.Craig,  "  Ihe  Sdenoe  of  8anli|^< 

Statistical,  Somerset  Hoose-tenaoe,  W.O..  7}  pJi.  » 
Thomaa  A.  Welton,  **TheBirSotsof  MignfioaiqA 
Death-rates." 

Zoological/ 11,  Eanover-Bqnsre,  W.,  8^  pja. 

Wbd.  ...Meteorological,  25,  Gre%t  Qeorge-street,  &W.,  f  pJL 
Boyal  Hortioultaral,  South  Kensington,  &W.,  1  pjk 
Thubs-.  Boyal,  Bm-lington  Eonae.  W.,  ^j>jn. 

Antiquaries,  BaxUngton  Home,  W.,  8^  p jn. 

Tinnean,  Burlington  House,  W.,  8  pan.  1.  Dr.  Kdi^ 

•*  Kolenama  JrmandK,  a  new  Nemertesa."  1  f^ 

Lsnkester,**  The  Anatomy  of  the  .^iMftMocw*"  *>^. 

A.  O.  BnUer,   **Ihe  Sab-funilies  AnitOiort^  ^ 

CSiemioal,  Bm-lington  Hoose,  W.,  8  p.m.  1.  lb.  a- 
Fattinson  Mnir.  •'Nitroejl  bromide  and  snliite  Iso- 
mide."  S.  B.  Wazrington.  •*  Notes  on  the  (AmMni 
tartaric  and  eitrio  acids.**  8.  •*  Tbt  actioo  ofBltricaM 
on  mercnry,  copper,  &c.,  enedally  in  the  pva*  * 
metaUic  nttntsa."    4.  DrTeiadatQae  and  Mr.  QAa 


•*  Decomposition  of  water  by  the  joint  action  of  Ui*^ 
and  chloride,  including  instances  of  rerctsesetiaa  & 
FlofiBBsor  MaUet,  ••  Adirenaatite,  a  new  ao||M*«f 
niatsof  lead,"and**Newieaotioiisoitai«stm.''  tit- 
E.  W.  Ptevost,  *•  The  action  of  Aloride  of  t\Mtwi^ 
Zoological,  11,  Hanover-square,  W.,  4  pja.  , 

Numismatic    18,  Gate-s&eet,   W.O,  r  pja.    i^^ 

FhfloBoplSoal  aub,  WnhB^a  Booma,  St.  Jsbh^  &^- 
6  p.m. 


Fai Civil  and  Mechanical  Engineers,  7, 

8.W.,  7|pm.    Annual  Meetinir. 
Philological,  Univenity  OoUcge.  W.C.,  8 
Boyal  Botanin,  Inner  Ghtsle.  Be 
Frofeesor  Bentley,  **  qawnflcai 
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ttlSCtlOW  OF  FIESfl  m  SHIPS. 

liergiU   Gold  Medal  is  offered   for  an 

1  means  of  pr^ventmg  and  eztinguisbiiig 

1  iliip4     Commuiucations,  illufitrated  if 

■by  models  or  working  drawings »  niiut  be 

'  the  Society  not  later  than  the  31»t  of 

I87*j.      The  Counoil  reserve  to  them- 

1  right  ol  withholding  the  Medal  offered, 

opiTiinyi   of  the  judgeB,   none    of    the 

t  tent  in  eompotitioii  are  deserring 


tity-f ourth  Annual  Conferenoe  between 

I  of  the  Bodety  ^id  Uio  representatives 

in  Uni^n  will  take  place  at  the 

Bonaei    on    Friday  ^    June  25th,      The 

I  be  taken  at  12  o'doct,  by  Major-Cleneral 

r-WiLMOT,  E,Am  F,E.8,,  Chainnan  of 

I  of  Institntions  and  Local  Soards  are 

to  lendt  imntediat^l^^  the  names  of  the 

btatlTea    appointed    to    attend    the   Con- 

and  early  notice  should  be  given  of  any 

I  whieh  Institations  or  Local  Boards  may 

rep^reftentatives  to  introduce  to   the 

[  tlM  Gonfereiioe. 


tm^  tBAIffOTG  flCEOOL   FOB   MtlSlO, 

Jerenoc^  oonvened  by  his  Eojal  Highness 

of  WaW,  M  preaidaiit  of  the  Society 

imm  b«dd  on  ToeidAy  luti  at  Marlborough 

llortUe  purpose  of  establishing  free  scholar- 

metropolitan  students  in  the  National 

I  School  of  Music,  Kensington.    His  Boyal 

the   rKiNCE  of  Waives   occupied  the 

[■np^rted   by  the   Bake    of    Bdinbin-gh, 

[Christian,  the  Duke  of  Teck,    the  Areh- 

\  of  Gnoitarbuiy  and  York,  the  Lord  Mayor 

riff«»  and  Lord  HampUmi 

;  reoeiTed  invitotionA  to  attend  the 
li  bat  §QWB  were  unarbk  to  be  present  i<^ 


The  Archliishopa  of  Canterbury  and  York  and  tbe 
Bishop  of  Loudon* 

As  rtpresentUig  the  Corporation  of  the  Citf  of  Lcu- 
don:— Aes  Eight  Hon.  the  Lord  Mayor,  Alderman  Sir 
B.  Phillip«»  Alderman  Sir  F,  W.  Trnscott,  Aldenn&n 
FinniS)  Alderman  Cotton »  M,P, ;  Sheriff  Ellia,  SheriflT 
Shaw,  Mr,  Counoillor  Taylor^  Mr.  Councillor  I^aaoa,  Mr* 
Councillor  Bath,  Mr.  Councillor  lintott^  Sir.  Councillor 
Taylor,  Mr.  (ijiincillor  Bedford,  Mr.  CounciUor  Wood, 
Mr.  Councillor  Fty^  the  Hecorder»  imd  the  Town  Clork* 

As  r&preeeutmg  the  City  Compauiea: — The  Hafttarii 
and  Priuie- Wardens  of  tho  Goldflmitbs,  FishmoDgera, 
Drapere,  t5poctflde-iuakerB»  Vintnori,  ClothworkerSt 
Ooachmakeni  Grocen,  Habenkshara,  Meteors,  Mor^ 
Ghaut  Tailors,  Salter*,  Stationen,  Weavers,  Leather* 
sollors.  Turner*,  Saddlers,  Coopers,  Curriers,  Carpenters, 
and  Jrontnongcrs.  *   l    t>     i 

The  Governor  and  Deputy-Governor  of  the  Bank  of 
England,  and  the  Chairman  and  Deputy- Chainnan  of 
the  London  School  Board ;  the  Head  Masten  of  the 
Merchant  Taylors,  St.  Paulas,  Christ*fl  Hospital,  and 
CitT  of  Loudon  Schools  ;  Mr.  S.  Morby,  M.P. ;  Mr.  W. 

B.  Watetlow,  Sir  John  Bennett,  Mr,  C*  Morley,  Mesmt. 
Hutb,  Baring,  Rothfichild,  Heath,  and  QoBchen, 

The  Parliameotary  representatives  of  the  homo  coun- 
ties, Uie  City,  and  Metro poUtaa  boroughs,:— Col.  Loyd 
Lindsay,  R.  Beuyon,  J,  Walter,  T.  C  Baring,  CoL 
Makins,  J.  Round,  Col  Euggles  Brise,  Sir  H.  Selwin- 
Ibbetson,  Bart.,  Lord  Eustace  Cecil,  W.  T.  McCal- 
lagh  Torrens^  Sir  A-  Luak,  Bart,,  J.  Holins,  E-  L. 
Pemberton.  Sir  W.  Knatchbull*  Bart.,  W.  Hart  Dyke, 
Viscount  Holmsdale,  Sir  C*  Mills,  Bart.,  J.  G.  Tolbott 
Alderman  Sir  J*  C.  Lawrenco,  Bart,  Alderman  W* 
MoArfchur,  Alderman  W.  J.  E.  Cotton,  P*  Twelk,  Right 
Hon.  J.  G.  Hubbard,  Sir  C.  Dilko,  Bart.,  W.  Gordon, 
Eight  Hon.  G.  J.  Goschen,  Eight  Hon.  E,  Lowe,  W* 
Fawoelt,  Sir  Thomas  Cbambera,  Lord  Georgo  Hamilton, 
Octavins  E.  Coope,  J.  Locke,  Col.  Marcus  Boresford, 
James  Watney,  Wm.  Grantham,  Six  H.  W.  Peek,  Bart, 
Sir  Eicbd.  Baggally,  Georgu  Cobitt,  Ijoe  Bteere,  Capt 

C.  T.  Ritchie,  J.  D'A.  Samuda,  W.  H.  Sojith,  Sir 
Charlea  Euisell,  Bart.,  T.  W.  Boord,  Eight  Hen.  W,  E. 
Gladstone,  W.  Forsyth, 

As  r«preaenting  the  Council  of  tho  Eoyal  Alben 
Hall:— The  Earl  of  Eosse,  Major  Donnelly,  R.B,, 
Wairen  Do  U  En^,  Lyon  Playfair,  M.P.,  E,  Thomas, 
Dr.  Monatj  Dyer  Edwards,  O.  C  Eothery,  Lord 
Feversham,  Sir  Thomas  Biddulph,  Sir  John  Hawkshaw, 
Went  worth  Cole  (assist,  sec). 

Afi  representing  locaMtiefi  which  have  appointed  com- 
mittoes  to  endow  schoUnhips,  vis.,  liverpool,  Man- 
chester, Birmingham,  Leeds,  Bradford,  HaUfnx,  Not- 
tingham, &c,  ^— Mr.  W.  J.  Beale,  Mr.  C.  H^dine,  Mr. 

E.  Peyton,  Birmingham ;  Mr*  H.  Averdleck,  Bradford ; 
Sir  J,  Whitworth,  Mr,  H.  Cheetbain,  Mr.  E.  S.  Hey- 
wood,  Manchester;  Mr.  I.  Leslie,  Mr.  L. -L  Croflsley^ 
Hiilifax;  Mr.  A.  J.  Kurlz.  Mr.  B.  Eathhone,  Liver- 
pool ;  Mr.  Albert  Grey,  Northumbeiland ;  Mr.T,  Starey, 
NotUnsjham;  Mr.  G,  Wedgwowi,  Staffordshire;  m> 
E  B,  TnmeTj  lieeda. 

The  Council  of  the  Society  of  Arts :— ri«-Pr#w«M»— 

F.  A  Abi4,  T.  Brassey,  M.P.,  Andrew  Cassels,  E. 
Chadwick,  C.B.,  Sir  Heury  Cole,  K.C.B.,  Sir  Daniel 
Cocper,  Bart,  W-  F.  Cowper-Temple,  MnjoT-Goueral 
F.  Eardky-Wilmot,  E.A.,  C.  J.  Frsake,  Captain  V, 
Galton,  C.B.,  Wm.  Hawes,  Admirad  Ommanney,  Admual 
Lord  Ckrence  Pao^,  Major<  General  Sir  H.  Rawlinson, 
S.  Redgrave,  Eev,  W.  RoprB,  ^ymour  Tculon,  E.  Car- 
leton  Tnftidl.  Cbuflf i7— Q.  C,  T.  Bartley,  Sir  i.h  Camp- 
bell, M.Fm  Lord  A.  Churchill,  Hyde  Clarke,  Colonel  A* 
Angus  Croll,  James  Heywood,  E.  Lawreeee,  Robert 
RawHnjion,  C\B.,  E.  J.  Reed,  C.B.,  M.P.|  C.  W. 
Siemens,  Lieu  tenant- C'Olouel  A.  Stiange,  T.  E.  TnfhoU, 
E.  Brooke,  John  Hurray,  I.  Gorstanberg,  J.  O.  Chid- 
wick,  P.  Le  Neve  Foster  (Secretary). 

Soctfity  of  Arts  Musical  Conimittoe : — E,  A.  Do  wring, 
CBp,  F*  Clay,  A.  S.  Cole,  Lord  Hamptou,Bir  J.  HartugJ 
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tea,  Bart.,  IT.  A,  Hunt,  C*B.,  Lof^  H^nrj  G.  htmnox, 
M.  P.,  Frank  Morriaon,  Major-Genei»l  H,  Y.  D.  Scott 
E.E.,  C.B,,  C.  Wren  UtJakyns,  Sir  Wm.  Andaraon. 

Tofether  with  the  foUoiringiiDblemen  and  e^entiemen 
mtereited  in  tliQ  lubject  i— Daku  of  Kiehmond,  Duke  of 
Westminsteri  Marquit  of  Lanadowno,  Marquis  of  iiipon^ 
Karl  of  Ciimarvon,  E^rl  GrEinvillc,  Sir  Titus  Sdt,  Bart., 
Sir WiDiam  Armfltroog,  flB,,  Viicoimt  Soudon,  M.P.,  8ir 
Francis  Sandford,  Major  Carpenter,  J,  Morant,  L.  8. 
B.^nfion. 

Til©  Piinct  of  Walei  aaid^ln  opening  tho  proceedingi 
of  to-day,  I  eball  ha¥*>  Tjat  fo  w  wortk  to  say,  but  I  muik 
explMsai  my  gratitudo  at  seeing  io  large  an  att^ndeuiGe 
Oil  Iho  (^resent  occ:wion.  It  looku  well  for  the  objtN^t 
which  we  have  m  viow,  namely,  to  do  all  we  can  to 
further  musical  eduofttion  in  tWk  country  ;  to  do  all  we 
can  to  rendf^r  it  a  really  groEit  national  uadertaking.  I 
win  now  call  upon  my  brother,  the  Bake  of  Edinburgh, 
Uj  movij  the  fir»t  resolution^ 

The  Duke  of  Idlnburgii  then  rose  tmd  aaid— In  intro- 
ducing the  resolution  which  has  been  plac«:l  in  my  hands 
to  propose  to  you,  I  shfdl  aak  you  to  liat^in  to  a  few 
words  which  I  have  to  sny,  dealing  with  th©  hiatory  of 
this  movemont  from  ita  ftrat  eommeetemeut.  For  this 
purpose  I  ihali  hwvo  to  go  hack  mimy  years^ — aa  far, 
indited »  UJ4  1854,  at  whieh  time  the  Eoyal  Academy  of 
Muaic  first  made  ft  request  to  the  Commissioners  of  1S51 
to  griint  i&  sttti  upon  their  estate  at  South  Kensington 
fur  B.  bailding  in  which  the  Academy  could  continue  its 
.  Inboura.  The  negotiation  a  with  regard  to  that  matter 
were  not  ffuccesafnl,  a,nd  all  action  cea»ed  then  until  the 
year  18G-1  In  that  year  the  Hoeiety  of  Arts  appointed 
a  committee^  composed  of  sixteen  geutlemeni  to  coomder 
and  report  upon  Uid  Bt*to  of  musical  education  in  thia 
country;  Of  thiit  committee  the  Prince  of  Wales  con- 
flont^  to  aot  SA  Ch&irman,  and  it  met  several  times^  and 
madjQ  two  reports ;  and  thoaii  reports  have  been  pnh- 
luhed  1)y  the  Bodoty  of  Arts.  They  explain  what  had 
iO  fat  bet  n  done  in  the  matter,  and  they  wore  ijiauesd  after 
a  careful  conaideration  of  all  the  methods  of  infitructiou 
and  m'«nagement  at  the  institutious  io  Paria^  Lf  unich, 
Vienna,  Prague,  Leipsic,  Milan,  Berlin,  Brussels,  and 
Lidge,  and  atler  receiving  a  great  deal  of  additional 
information  from  witnesfios  who  w^^  the  principal 
musical  men  in  this  country.  One  of  the  principal 
pointa  which  was  estabMshfid  by  this  committee  was  the 
mecoisity  of  forming  free  scholarshipSi  which  were  to  bo 
cc>mpeLed  for  in  open  competition,  so  as  to  obtain  in  this 
mimner  the  beet  talent  which  couli  bo  obtained  in  this 
ooimtry,  the  successful  competitoiB  to  have  their  musical 
education  free  in  cases  where  they  were  unable 
to  pay  fcr  that  eincation  themselves.  Negooiationa 
with  Uiu  Royal  Academy  contiDUed  steadily  during 
the  time  of  Lord  Wilton  and  the  late  Sir  George 
Clerks  but  they  were  interrupted  by  the  death 
of  Sir  George  Clerk^  and  wt^re  not  reaum'^d  until 
1872t  when  I  myself  Joined  the  committee,  which  was 
eetiibli»hcd  In  1865.  Nagociations  were  then  reopened 
with  the  Hoyal  Academy  with  the  view  of  their  coming, 
ai  was  oriji^iually  intended,  to  the  estate  at  South  Ken- 
sington. Those  nogooiiitioHS  wore  cdrried  on  with  Lord 
Dudley*  the  president  of  the  Royal  Academy,  and  he  and 
the  other  members  of  that  institution  came  down  to  view 
the  ground  and  premises  at  the  Albert  Hall.  It  was,  how* 
ever,  decided  by  them  that  they  did  not  detsire  to  leave 
their  present  premiaes.  I  believe  the  settlement  came 
from  the  late  Sir  Sterudale  Bouuett,  the  Principal  of  the 
Aaidemy,  and  they  profi^rrod  to  remain  in  then-  present 
building  in  Tenterden-atroet^  and  not  to  come  down  to 
the  Albert  HalL  It  being  then  found  that  there  was  no 
poaaibility  of  a  union  between  the  institution  which 
the  J^iety  of  Arts  desired  to  establish  and  the  lioyal 
Academy  of  51uaic,  the  Society  of  Arts  thereupon 
tUToed  their  attention  to  the  buUding  and  establiahing 
of  a  new  Institution  on  the  principle  that  1  have  akeady 


o^lained — that  of  free  sdboiafibipt.  JX  k  I 
purpose  that  this  meeting  has  been  eqpffwl  1 
Prince  of  Wales  to-day  to  intflrr*"t  i^^iiot'tmi^c 
with  the  City  of  London  and  tli' 
founding  schol&Tships  in  this  gr  1  [l  tfa»f 

time  operations  have  be^i  oeiiie^  on,  ina  |be| 
been  felt,  if  I  may  nw  tii«  tsm,  of  ^  t2»  ] 
towns  in  England,  with  TOfy  ftar  ptombiof  i 
results^  so  that  it  now  oidf  reoKDftloc  1 
the  samff  and  we  m^y  hope  thftt  by  tbewdof  t 
we  may  be  able  to  open  ^us  new  I&ititolMi  i " 
promise  of  great  sucooas.  The  foimdaliaa  T 
building  was  laid  in  IS 73,  and  at  the  1 
decided  to  build  the  new  school  of  masic« « i 
member  of  the  Cooneil — ^Hr.  C.  J.  Ftwik*- 
build  the  pteniisi>a  entirely  at  his  own  nikg  i 
point,  before  I  prooeed  farther,  I  think  my  \ 
iL  communication  to  m&ke  to  the  i 


The  Frinoe  of  Walet^l  think  it  will  be  el  | 
intermit  for  one  moiiieiit,  for  I  am  inrc  U  i 
gratifying  to  the  meetisg  liere  to>day  If  1 1 
to  them  « letter  which  I  leoeiTed  yevtetdty  v 
Mr.  Freske»  of  to  oonteole  of  ivyeh  I  W  j 
until  I  opened  it.  It  is  dated  the  Hlh  d  J« 
CiomweU-house«  and  is  a&  follows 

**  Sir,^Fearing  that  i  may  t>o  ppe¥«nt(d  I 
position  from  attending  the  meeting  to-monowJ 
state  that  it  was  my  original  iiiten.tion  to  hafiJl 
use  of  the  building  now  in  eontve  of  coraiT  ' 
training  school  of  muaio  for  &  period  of  fiT«  ] 
is  with  sincere  pleasure  and  gratifieatiam  U 
write  to  request  the  honotzr  of  your  gra<EiO{if  I 
of  it  as  a  free  gift  to  the  country  for  the  coltlT 
development  of  an  art  with  which  yoa,  lir,  ( 
Duke  of  Edinburgh,  are  known  to  have,  likt  j 
triooa  father^  the  late  Prince  Oonaort,  so  x 
and  intezesL    The  Prince  Contort' s  name  a« 
reverence  and  grutitude  for  the  beneficial  i 
high  intelleotnat  uttainments  and  his 
havo  exercised  in  England.    To  it  J^ay  bw  I 
pottaot  place  m^usic  now  Ells  amongst  i 
ktis  become  so  important  that  the  nation  mm 
pains  b*Jstowed  upon  its  cultivmtion.   I  will  '^^Jy 
wish  the  institution  every  inccea  now  ih^ 
happOy  inaugurated  by  y oui  BoyaJ  Highfiea*!  I 
and  support ;  and,  in  conduiion,  I  tei 
in  presenting  to  the  school,  in  the  name  of  1 
a  scholarship. — I  am,  your  Hojal  HufhiM|t  < 
servant,  C.  J.  ^' 

The  Dmks  of  Edinburgh— I  think  from  the  4 
ment  which  has  been  given  by  the  lettsr  ' 
just  been  read  from  Mr.  FTeake,  we  may  i 
at  any  rate  this  meeting  will  have  boros  i 
excellent  fruit.    As  I  mentioned  before,  if  hsi  1 
venod  for  the  purpose  of  interesting  the  Ci^  (^ 
and   tho  metropoUtiLn   district  iu    the 
scholarships  in   a   national  institution,  Ui^ 
school    to   start   with    a    reasonable 
aucceea.      The   school   will    have    luapli' 
daticn  for  300  students,  and  that  is  the  qufiI:^  1 
to  luLVc  under  edoimtion  at  aH  times.    It  1:^  * 
nounced  within  the  last  few  daya  that  by  tht  i 
present  year  there  will  he  at  It^ust  ^0,  tsaa 
enable  the  school  to  open  with  a  fiiir  ahm  ^J 
But  there  is  ample  time  for  otb*r  _  "  '      r 
founded  in   order  that  the  inatitutioa  ^xy  twj 
engage    a  permuncnt    £ta^   of    the 
ft'e^ftors,  so  that    it  may    be  carried   oA  M 
manner.    It  now  romaini  for  me  to  peid  tbel 
which  runs  thusi^- 

t<}  c^ntabllsh  Free  Huali^iE   ^^   '    i.— i.  ..-   ^-   *..-,i'i 
Uio  JMetrapoULari  rl  Utile  i, 
act  on  it^  ¥l?.,  tkc  RJ^'I. 

CU^  Comfaalec,  the  Att'tiiitteti  Qf  C*»%BrtmrfA^  ' 
F^tiL't  and  WestailaatM',  th«  Qovanior  eafl  D^m^ 


Bfrl&n-t,  T!ii9  CT  airman  •>f  Lloyili,  and  tbs  merckftnti  of 


bbiihop  of  CA&tef1)Ui7  snid^I  hav«  gre&t 

[}8  ittcoDdiiig  the    resolution,  priutTipciIl;  on 

f  my  Ignorance  cf  ttio  subject.      But  porhapa 

II  in  stilled  m  much  Ai  an^  ono  to  urge  u^on 

7  tlie  propntjty  of  supporting  this  resolution 

Eojal  HigtinefiB  has  laid  before  Tou,      Afi 

I  with  on  import^mt  poBition  in  the  ChutcK  of 

II  cannot  but  recognise  how  verj  importiint  it 
^Ooi  progre&B  in  Uiis  county  that  tbo  a<;ientre 
honJd  bfi  properly  cnltivatea.  Speaking  alio 
all  J  iotero^ted  in  edncation  in  the  country} 
i31y  And  poitcinallj,  T  fully  recognise  how  im- 

is  for  education  that  the  science  of  music 

|^ptop«cly  GuHivatcd.    The  progreea  which  has 

I  in  this  conntry  in  this  niatter  duriug  the  last 

11  sitrprifiing,  but  atill  I  thLok  all  who  know 

I  of  Iho  auoject  will  allow  that  we  atill  require  to 

""  zrmt  efforts  in  thie  dii^ectlon^      I  might  pcrhapa 

Ux  fuggost  on  this  oeeaflion  that  thero  is  a  source 

jtah  we   Toight   look   for    aomo   assiat^ince    in 

n  the  other  great  educational  moTcmenta  which 

21  ao   mucb  tilked  of    during  Ihe    la«t   few 

iii.  «nd  to  which  I  may,  perhaps,  direct  tha  atfeen* 

yo  Ihom  who  are  prcieut.    There  has  been  a  oom- 

B«  ii  your  Royal  Highneta  is  awiire,  for  inveati- 

\  tt»e  funds  ut  the  oommand  of  the  univerttitiea. 

itlles  hmve  alwayi  oonferrfid  degr^ea  in  muaic, 

i  of  mUBic  are  appointed  to  ueaist  in  the 

I  of  mimical  tdence.      If  there  is  to  be  any 

lIh  the  Tediatnbution  of  those  funda,  ao  aJS  to 

more  ara liable  for  the  general  education  of 

1  think  it  would  be  only  right  that  some 

ihoap  funds  should   be  turned  towards  tht* 

€f  tJlAS  great   object  for  which  your  Royal 

<  litis  oofiiTeii«d  this  meeting.     As  to  myself, 

Wc  told   you  how   incompetent   I  feel   to  nay 

■  -'  nhich    will  throw  light  on   this  great  sub- 

I    I   have  aomo  conne<ition   with  it,  and    in  a 

'     way,    in     ao    far    Jia,    in     common    with 

ivwmtiea,    I     hare     the     power,     in    virtue 

"i^-^^    which    I    hold,    of    conferring    the 

jr  of  music,  nnd  I  have  been  puzzled  to 

i^'Tftons  who  were  fit  to  hold  the  oSoe.     I 

I  two  instances  when  I  have  been  called 

jt  deflfr«e^  found  thoae  who  ore  interested  in 

'     V 1  a  of  the  pi^f ession — ready  to  con  d  tic  t 

Ti  as  would  enable  a  proper  selection 

^  -^..  ..,.  ...iti  honour.    I  trust  that  this  meeting, 

Ik  iai  been  inaugurated  by  vour  Royal  Highnes^, 

^ftt  which  you  bavfi  boon  able  to  promise  so  muni- 

lioDation  on  the  part  of  our  fellow- townsman 

iks^  will  prodQoe  good  fruits,  and  that  the  pro- 

Ath  has  been  made  in  musical  education  in  past 

^1  bo  bet  the  beginning  of  that  for  greater  pro- 

-^  TfiE  be  made  in  years  to  come, 

b  Miief  of  Walii— Before  I  put  the  resolution  I 
^    ■   to  rvill  Upon  any  gentleman  who  wishes  to  make 
rk.'  uF  to  ask  J^r  any  explanation  on  the  subject  of 
liirnhipe. 

'Jd^rmwi  Cotton — On  behalf  of  tho  company  T 
I— the  BabeTdashata^I  beg  leave  to  stty  that  we 
t  i|Qite  awar^  what  it  waa  that  you  required  at 
=idi,  and  I  attended  here  to-day  to  hear  your 
I  now  have  no  doubt  that  so  far  as  our 
>  ti  coocemed  we  shall  have  great  pleasure  in 
I  lo  carry  them  out. 

'  of  the  Msroen^  Company  said  that  a  oom- 

;''  Society  of  Arts  had  been  received 

j.h  January,  1872,  and  the  Court  had 

I  r''Wiuiiii>n  thal^  in  the  event  of  the  Kational 

I  School  for  Mniic  being  founded ,  they  wonM 


vote  an  annual  grant  of  £S0  during  pleaaure  for  one 
sfbolurabip,  to  bo  called  the  Mercent'  Moaioal  Scholar^ 
ship, 

Alderman  Sir  Ihomas  Dakin,  on  behalf  *>f  the  Fish- 
mongers' Com  puny  J  said  that,  recognising  the  impor- 
tance of  the  movement,  they  intended  to  inatitute  two 
scholarships. 

The  Master  of  the  Vintners^  Company  made  a  mmikr 
announcement. 

The  Lord  Mayer  said — I  see  on  the  agenda  paper  that 
I  am  down  to  reply  to  the  proposition  that  has  just 
been  carried,  but  I  think  aa  I  see  myself  surrounded  by  so 
many  of  my  brethren  of  the  Court  of  Aldermen  and  the 
Cnmmon  Connoil,  and  also  by  the  representativen  of 
the  Citv  Companies,  I  need  not  hesitate  to  assure  your 
Royal  Highness  ttiat  it  will  alTord  them  and  me  veiy 
great  pleasure  to  c^vo  our  best  consideration  to  this  im- 
portant subject.  For  myself,  remombering  what  your 
Royal  Highneeaes  have  said  as  to  what  has  been  done  in 
other  porta,  and  also  that  letter  of  my  friend  Mr. 
Freak e — and  I  know  him  to  be  a  moat  generous  man 
in  every  reapect— it  will  be  a  great  encouragement  to  me 
to  convene  a  meetiug  at  an  early  day,  and  I  am  sure  I 
shall  be  sTipported  on  that  occosiou  by  a  very  influeutud 
gathering  of  my  fellow  oitisens^  They^  knowing  your 
Royal  Highnesses*  very  laudable  deeire  for  the  attain- 
ment of  this  object,  and  remembering  that  it  is  one  in 
which  your  illustrtous  &ther  felt  a  deep  interestp  will  not 
aUow  anything  to  stand  in  the  way  of  responding  to 
your  wishes.    I  have  a  rosolntion  to  propose,  namely  t — 

*■  Til  at  thU  iQ«ttii^  cordiftlly  ttaanki  titi  Royat  HIyhn«n  lbs 
PrSuce  of  Wiles  for  boMlns  this  GuBferisaee  ntiil  pcetlOla^  <*Fflr  It,** 

The  worda  of  that  resolution  are  sufficient  to  commend 
it  to  your  acoeptani'e,  feellnii^,  as  we  must  all  feel^  ^lat 
thanks  are  due  to  his  Ftoyal  Hlghncau  for  taking  so  much 
interest  in  thifi^  which  is  a  matter  of  interest  to  the 
country  at  large.  Although  I  am  not  much  acquainted 
with  music,  yet  I  feel  that  if  this  college  ia  properly  and 
liberally  instituted  and  supported,  it  may  in  time  be 
made  to  oonduce  to  the  happiness  of  almost  every  family 
in  this  country.  Kv^ryone  must  at  one  time  or  Other 
have  felt  the  necesaity  for  some  proper  amusement,  and 
I  am  sure  there  is  nothing  that  would  tto  much  tecnd  to 
popularise  the  very  best  kind  of  amusement — that  which 
can  be  enjoyed  in  the  family  circle — ai  one  or  two 
members  of  the  household  being  acquainted  with  mualo- 
It  would,  in  more  Uian  one  sense,  promote  harm  on  j?', 
I  am  convinced,  therefore,  that  b11  here  will  join  m 
thanking  your  Eoyal  Highness,  and  also  the  Duke  of 
Edinburgh^  for  the  interest  you  have  taken  in  this 
matter. 

the  Archbishop  of  York  said — I  am  permitted  the 
privilege  of  seconding  the  reeolution  so  ably  moved  by 
the  Lord  May  or  ^  but  X  do  not  think  I  need  do  more  than 
say  that  it  has  in  past  times  been  the  privilege  of 
kings  and  princes  to  support  the  arts  in  their  various 
countriea ;  and  onr  own  Hoyal  Family  have  shown  them- 
selves contpicuoua  in  their  love  of  art  and  their  wish  to 
do  everything  which  might  promote  it.  With  regard  to 
the  art  of  music,  I  must  say  that  the  position  it  has  hold 
in  the  education  of  the  oountrv  has  been  somewhat  of  a 
disgrace  to  us  in  the  paat.  We  have  no  doubt,  aa  the 
Archbiahop  of  Canterbury  has  said,  a  fiioolty  of  muaio 
in  the  universities ^  but  there  was  no  teaohing  of  music, 
and  it  was  aa  it  were  thrust  into  a  corner,  and  it 
existed  as  a  mere  name.  Now  muaic  huB  eome  forward 
ID  this  metropolis  in  ite  right  position ;  it  will  have  a 
good  school  in  which  it  may  bo  taught^  and  there  wiU 
be,  I  am  sure  before  long,  ample  endowments,  so  thjit  I 
hope  his  Royal  Highness  the  Prince  of  Wwlt-s  will  be 
able  to  look  back  on  this  meeting  with  great  .Siitisfac- 
tion  OS  placing  one  of  the  noblest  of  the  arts  in  its  6t 
poailioa  in  one  of  the  chief  cities  of  the  world* 

The  Archbishop  of  Oi^nterhiirf  put  the  reiiolutiont 
which  Wiia  carried  unanimously. 
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Tk$  PvisM  of  WalM— I  beg  to  tlumk  the  Lord  Mayor 
•nd  the  Aiohbiehop  of  York  for  the  kind  way  in  which 
they  proposed  and  seoonded  this  reaolution,  and  yon, 
my  l(^dt  and  gentlemen,  for  the  way  in  whicJi  you  have 
received  it.  I  need  not  aware  the  gentlemen  here  pre- 
sent that  I  would  not  have  oalled  this  meeting  unless  I 
had  taken  a  great  interest  in  the  subject ;  but  I  must 
say  I  tMnk  we  initiative  in  this  matter  is  due  to  my 
brother,  who  has  taken  the  deepest  interest  in  music 
since  his  childhood.  I  think  we  have  reason  to  oon- 
gmtuUte  onnelves  on  the  suooess  which  has  so  far 
attended  this  meeting.  I  am  glad  to  have  the  oppor- 
tuiiity  of  returning  thanks  to  the  Lord  Mayor  and  to 
those  gentlemen  who  represent  the  {[reat  Oity 
Oompamas  far  their  oo-operation  in  this  scheme. 
I  M.  sore  thai  this  meeting  will  be  the  commenoe- 
ment  of  what  I  trust  will  be  hereafter  a  great  suo- 
oess, that  the  love  of  music  which  is  so  great 
now  throusrhout  the  country  will  soon  be  vastly  in- 
oreaaed,  and  that  those  who  now  are  fond  of  music  will 
be  able  to  secure  a  good  musical  education  for  their 
children  and  their  grandchildren.  In  oondusion  I  am 
anzioua  to  move  a  resolution  which  will  be  the  last  one 
to-day,  but  it  is  one  which  I  feel  sure  you  will  all 
rapport  most  cordially,  and  that  is  a  vote  of  thanks  on 
onr  part  to  Mr.  Freake  fbr  the  handsome  and  liberal 
manner  in  which  he  has  so  kindly  gratified  us  by  present- 
ing to  us  this  building  for  a  Kational  Training  Bohool  ten 
Musio.  It  was  very  kind  and  most  liberal  on  his  part 
to  aay  that  we  should  have  it  rent  free  for  five  years, 
and  no  one  here  oould  oonceive  that  he  would  have 
inade  us  a  present  of  it,  I  am  anxious,  therefore,  that 
we  should  record  on  this  occasion  our  unanimous  vote 
of  thanks  to  him  f»r  his  magnificent  liberality  and  the 
biterest  he  has  taken  in  the  welfare  of  that  we  have  so 
much  at  heart. 

Th«  Olkt  ff  Wimbwfh— Ihave  the^rsatest  pleasure 
in  taoonding  iht  resolution,  which  requires  no  words  of 
mime  to  enrare  its  cordial  reception  by  this  meeting. 
The  munifioenoe  of  Mr.  Freaks  is  such  that  his  act 
■peaks  for  itself  and  I  leave  the  resolution  oonfldentiy 
in  your  hands. 

The  Arehbishof  of  Qamterbmry  put  the  resolution  to 
Ike  meeting,  which  was  carried,  ana  tiie  proceedings  then 
lerminated.  

The  Puke  of  Edinburgh  presided  on  Wednesday  at  a 
meeting  of  the  Committee  of  Management,  in  the  Prince's 
Boom  of  the  Boyal  Albert  QaU.  There  were  present- 
Fringe  Qhiiatiim,  K,G.,  Lord  Glarenoe  Paget,  K.C.B., 
8ir  William  Anderaon,  &.O.B.,  Sir  Henry  Ode,  K.O.B., 
Major-General  F.  Eardley-Wilmot,  R.A.,  F.E,a.  and 
Mr.  Alan  Cole,  Honcriry  Secretary,  Mr.  A.  Q.  Kurtz, 
from  Liverpool ;  Mr.  H.  Averdieck,  IVom  Bradford ;  Mr, 
Riobard  Peyton,  and  Mr.  Chhrles  Harding,  from  Bir- 
mingham ;  with  Mr.  P.  le  Neve  Foster,  Secretary  to  the 
Society  of  Artsi  and  Mr.  Lionel  Benson,  attended. 

The  appointment  of  ICxaminers  to  examine  into  the 
pOOTess  and  working  of  the  School  was  considered,  and 
the  ibllowing  professional  gentlemen  were  appointed : — 
^  Miohael  Ce$ta,  Sir  Julius  Benedict,  Sir  George 
Slvey,  Mr.  Charles  HaU^,  Professor  Ella,  and  Mr.  John 
Hullah,  who  will  also  advise  the  Committee  of  Manage- 
ment in  it9  work  of  organisation.  The  committee  pro- 
ceeded to  inspect  the  ouilding.  In  Mr.  Freake's  una- 
voidable absence,  through  indisposition,  Lieut.  H.  H. 
Cole,  E.B.,  the  architect,  Mr.  F.  W.  Moody,  and  Mr. 
Waller  condi^oted  their  Roval  Highnesses  and  the  Com- 
mittee over  the  works,  wbich  are  complete  with  the 
exception  of  a  few  interior  fittings  and  exterior  deoora- 
tion.  Hie  outside  is  being  decorated  in  an  Italian  sfyle, 
executed  in  '^  E^^rafBtto,  frt>m  designs  by  Mr.  F.  W. 
Moody.  A  conferexv)e  of  repreaentaUves  of  provincial 
centres,  each  of  which  guarantees  ten  scholarships,  is  to 
be  held  shortly  to  fmlher  advance  the  arrangement 


^    V^^  appointing  th#  staff  lor  eanying  o«l  the 
work  of  the  school. 


COVTSESAZIOn. 

The  Society's  Oonversazione  wiU  be  held  <t 
Friday,  June  25th,  at  South  Kensington  HuseuL 
by  permission  of  the  Lords  of  the  Comndttw  i 
Oooncil  on  Education.    Cards  have  been  issued. 

The  following  are  the  arnmgements  iot  tk 
evening  :"- 

1.  A  vocal  concert,  consisting  of  glees  by  theLood« 
Glee  and  Madrigal  Union,  dire^ed  by  Mr.  Land,  viU  b 
given  from  9  to  11  o'clock  with  intervals,  in  the  Lectn 
Theatre;  and  the  Council  request  that  ss  the  tbe 
will  only  hold  seven  hundred  persons,  the  aoditnoe 
change  at  every  interval^  to  enable  the  greatest  BoaM 
to  have  the  pleasure  of  listening  to  the  concert. 

A  promenade  concert  wiU  also  be  given  by  theb&ld 
the  Grenadier  Guards  in  the  north  court. 

A  programme  of  the  vocal  and  instrumental  mi 
which  will  be  performed  is  given  below. 

2.  The  Raphael  Cartoons,  the  Sheepshanlu'  and  ill 
National  Gallery's  Picture  Galleries  will  be  open. 

3.  The  courts  and  corridors  of  the  groosd  flo^ 
including  the  new  architectural  court,  will  be  open.  D 
seats  will  be  chiefly  in  the  north  court  The  receftij 
will  be  held  in  the  south  court  by  Major-Qenoil  1 
Eardley  Wilmot  R,A.,  F.R.8.,  Chainnau,  and  otin 
members  of  the  Council. 

4.  Refreshments  will  be  supplied  as  usual,  intb 
freshment  rooms  in  the  central  corridor  of  the  mm 
at  9  o'clock.    Ices,  wines,  &c.,  can  be  purchased. 

5.  Ladies*  cloaks  and  gentlemen's  coats  wiU  be  ti^ 
charge  of. 

Hats  cannot  be  received 

The  following  U  the  programme  of  mnsietoll 

performed  in  the  North  Court  by  the  Gremdifl 

Guards  Band  (oonduotor,  Mr.  Dan  Godfrey)  :- 

Orertore  "LaSiitee*'  ^...Anber. 

YalM ''OopenhafOi'*  ...Onagl. 

Beleeti<ia  "  BemintaMnoes  of  Mosaic  ..Monti, 

Oomet,  Mr.  Sllia.    Baphonium,  Hr.  SMdooi. 
Petite  CUrinetle,  Mr.  Mann. 

ValM **lUiiolo"   .WtMtaafcL 

Aria  •«Oiijiw  Animam'* 

Oonflt.Mr.W.BUi«. 
Vkntaaia  '•LeePt^St  Oervmi^'  .... 

Take "  Wdora»-....'. 7'Z OtOtth^ 

Qlee   "The  Chough  and  Crow"  BirH.fll*». 

Fantasia   "II  Tatjsmano" 3alto. 

Galop "BehlanJtai" QOolka. 

The  following  gleea  wiU  be  sung  at  intern 

during  the  evening  in  the  Leoture  Theatre  by  m 

Londmi  Glee  and  Madrigal   Union  {W»  i^ 

Wells,  Mr.  Baxter,  Mr.  Coates,  Mr.  Land,  sndJfc 

Lawler),  under  the  direction  of  Mr.  Land:— 

Tbom  9  TO  9  JOi 
Kad^igal     (flyef^Kow  is  the  month    9t\rhimmU^ 

ynkm  "■ I    Maying"  (A  i>.  laW) JXMBw--^ 

CHee       (male     f"  When  the  wfadUotn  isii*^  «g|^,Kl 

TOioee) 1    the eweetroae tree" i      T^ 

Ponr-Part  Song    "When the wert" Mfodetaott 

Qlee  (male  voioee)"Haate,  ye  soft  giaee"  ...    O.W.lfiit» 

eiea  /"TheSgtog.thepleasMitl^j^i^prtk. 

I    Dpnng* i 

FaoM  9.4S  TO  10.15.  ^  _.     - , 

eiee  „..^...    "8ee*heoharioS»... W.BiJi^»»^ 


CUee(malevoioaB)  " How  eweefe»  how  bmk  .«  B.  J^fv 

ItiseOlee. «    "TOmyLnte"  BobertCoofca. 

Maddgtl {"ftSf*^  ^^^  njJ^lB.L.fWitf- 

From  le  89  to  10.46. 

Glee I"%?J??!!!!!!!;'..?^ 

HnswroQS  '•^  |  ••  Xha  Xbiee  Chafcw  "...^  Ti«**» 
one  C"Xhwminafleii^^ale"l«|,|^ 
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GENERAL      EXAMINATIONS,      1875, 


PRIZES      AND       OERTIPIOATES      AWARDED       TO       CANDIDATES. 


PRIZES. 
His  Royal  Hiobmss  the  Prinob  Oonaort's  Pbizi  op  Twbntt-Pivb  Ouirbas  to 

Ko.  811— Henry  Beer,  aged  24,  of  the  City  of  London  College,  clerk,  wbo  has  obtained  the 
following  First-class  Certificates  daring  the  specified  period  :— 

1873.  Logic. 

„     Poutical  Eoonomy. 

„     English  Language,  with  the  First  Prize  of  £5. 

1874.  Theory  of  Mnsic. 

1875.  Arithmetic 

„     Book-keepiiig. 


Thb  Couhoil  Pbizb  (fob  Pbmalb  Candidatbs)  of  Tbh  Ouimbas  to 

No.  226.»Mary  Elizabeth  Rudd,  aged  19,  of  the  Carlisle  Mechanics'  Institution  (no  occupation 
stated),  who  has  obtained  the  following  First-class  Certificates  daring  the  specified  period : — 

1874.  English  Language,  with  the  Price  of  £2  for  Females. 

1875.  Theory  of  Music. 


Ist  Prise. 

£6 

AiiUunetic ^ 

2nd  Prise 

.... 

3 

Females' 

Prise 

2 

'1st  Prise. 

5 

Book-keeping    ....^ 

2nd  Prize 

.... 

3 

Ottdening 

IstPriise. 

.  *  •  1  • 

5 

PolitioslEoonoiny..- 

2nd  Prise 

•  t .  * 

3 

Oomsaicisl  History 
»nd  Geography.. 

bgMLangiiage- 

1st  Prise. 

2nd  Prise 
1st  Prize. 
2nd  Prise 

.... 

5 

3 
5 
S 

Ist  Prize. 

.... 

6 

French 

2nd  Prise 
Females' 

Prim 

a 

« 

'1st  Prize.. 

.... 

5 

Qmnsn 

2nd  Prize 
Females' 

Prii^ 

3 

2 

Ittlia 

To  No.    844^Frederick  Finter,  16,  CSty  of  London  OoUege,  Ciyii 

Serrioe. 
H        764 — Philip  Shf^pe,  22,  Birkbeck  Literary  and  Sdentifio 

IxiiBtitntion,  clerk. 
„        234-»-Mar7  Lattimer,  16,  Carlisle  Medianics'  Institution  (no 

occupation). 
„      1081~John  Ingham,  24,  Manchester  Mechanics'  Institutioo, 

clerk. 
„      1083— '^fniliam  Jackson,  18,  Manchester  Mechanics'  Institntion, 

derk. 

*  Nd  Briufor  FtrntUi  awarded, 
t  No  Prit49  W€r$  awarded  in  this  subject, 

„        688— Alfred  Garter,  23,  Birkbeck  literary  and  Solentifio 

Institntion,  derk. 
n        779 — G^rge  Hickman,  25,  Birkbeck  Literary  and  Sdentifio 

Institution,  Inland  Revenue  officer. 
X  The  additional  Frizes  in  this  subject  were  not  aioarded, 
„      1051— James  Rosooe^  18,  Manchester  Mechanics'  Institution, 

derk. 
„        827— William  A.  Casson,  21,  City  of  London  College,  clerk. 
„        902 —William  H.  Wright,  20,  City  of  London  College,  derk. 
, ,  86--John  J.  Frye,  24, Ashford  Mechanics'  Institution, reporter. 

•  No  Brits  for  Females  awarded, 
^         30 — ^Marion  M.  Murray,  18,  Aberdeen  Mechanies'  Institution 

(no  occupation  stated). 
„        375— James  Dawson,  19,  Glasgow  AthensQum,  clerk. 
„  80 — Marion  M.  Murray,  18,  Aberdeen  Mechanics'  Institution 

(no  occupation  stated). 
^,        75S — ^Henry  Henderson,  18,  Birkbeck  Literary  and  Sdentifio 

Institution,  derk. 
„        858— Gustave  Loly,  17,  City  of  London  College,  clerk. 
„        922— Clara   Hatfield,   21,   Royal  Polyteehnto   College   (no 

oocupation). 
t  No  Frims  were  awarded  in  this  st^jeci.  


•  Ko  FmmI*  Candldato  qvaliaed  to  rtodrt  Priaet  obtalDed  a  Flnt-oUii  OertMoate  in  tkls  lutOMl. 

t  Ho  fint-olmii  Ceftlflcatw  won  given  tn  thte  itMeet 

t  Re  otlier  Flnt-ctaM  OtrtMsatM  were  glTen  in  this  labjcot. 
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Hpvmitih. 


Tliewy  of  MuBic 


325— William   Eeid,    21,    Gkigow  ABlfiiKm*!  Imtmit 

Populnr  Evezunff  GIuma,  w&rehoaiSdttB.  . 

a90"Thomas  M.  McKinkj,  IS,  Gkigow  AllMiinim,  ela| 

*  JVi?  Priufi^  Frm^4§  A^ardedn  | 

clerk,  J 

316— Williiim    ^nUar,    2\^  QkigOW  Andsnm*!  Uioffli 

pQpulAT  Evaning  CkaBea,  ozohitact.  J 

7S0^Lo^ii6  DickeB,  30,  Birkbeck  lAtxmij  waL  Seii4 

Inrtitation  (no  oocupfttion  ttated}. 


•  Ho  FtmAt»  CudidAte  qDalLficd  to  r«««in  YritM  obtoioed*  Flrtt-ctUi  Ccrtifleata  Iq  thif  iiilj|act> 


The  additionid  Prizes  ofTered  by  Mrs*  Harry  Chester  in  Political  Economy  KaTe  not  beeit  ii 


The  Prizes  offered  by  tbe  Cotmcil  for  Writing  from  Dictation  have  been  awarded  u  folloii 

Ut  Vum  Df  £3  to  No.  864— William  G,  Newton,  le,  City  of  London  Collfl^  Civfl  Serrica, 
2ad        „        2      ,,      827— WiUiam  A.  Cflsion,  21,  City  of  London  CoUego,  derk. 
3td         „        I      „      S71— Bdmond  J.  Eiley,  l&i  City  of  London  College,  olefk. 


The  Frfzea  offered  by  the  Oouncil  for  Writing  and  Mannscript  Printing  have  been  awtfii 

foUowB : — 

lit  Pri$w  of  £3  to  No.  910— John  G.  Freeman^  28,  Royal  Polyteclimc  CoUe^  wartehonflemitt* 
2nd  ,,         2       ,,     1081— John  Ingham,  24,  Manch eater  MecbLimcH'  Institution*  clerk, 

3rd         „        1      ,j      316— WUliamMilkr,  21,  Glasgow  Anderaon^a  UnfTewity  Popti]«  EiWi 
artihitect. 


The  Prizes  offered  by  the  Council  for  the  fonr  beet  specimens  of  Handwriting,  as  shown  in 
the  Papers  worked  in  any  suliject,  have  been  awarded  as  follows  i — 

Itt  PiiEe  of  £d  to  No.  T0i5— G^orgB  W.  SeOar,  18,  Birkbeck  Literary  and  Sdentific  Institution,  t 

2nd        „        3      „      770— Oharlw  Wright,  17,  Birk beck  Li teraiy  and  Scientific  Institxition.CSiflfl 
3rd         „        2      „      S44— Frederick  Finter,  16,  City  of  London  Oolleff<j,  Oiyil  Senico* 
4th         „        1      „      864— William  0.  Newton,  16,  City  of  London  Collego,  CiTil  Service* 


VIVA^VOOE  EXAMIKATION  IN  MODERN  LANGUAGES. 

The  viv4-voce  examination  in  Modern  Langnagea,  as  proposed  in  the  memorandnm  hwA 
Mr.  Hyde  Olarkei  Member  of  the  ConnciJ^has  been  held  this  year,  at  one  InatirutioR^tbel 
taken  being  French,  and  the  Local  Examiners  having  reported  the  following  u  ' 
fiatififactorily  pagged,  the  Oonncil  have  awarded  them  Certificates  of  "  Proficiency**:— 

No.  1066— Thomaa  W,  DaTiea,  21.  Manchester  Kochanica*  Institution,  clerk/ 
I,    1076— Henry  Hartloy,  27,  ManchcBter  Mechanics'  Institntion,  calmer* 


CERTIFICATES, 
The  following  n  an  Alphab(!itical  liat  of  the  Can- 
dida tea  i?ho  have  obtained  Certificates  v — 

Tho  number  following  the  nstme  gives  the  age  of  the 
Candidfite. 
(lit)  after  a  auhjeet  signifi^  a  First- clasa  Certificate. 
(2d  J  „  „         Soecind-chtss        ,, 

(3*1)  „  „        Third-clajs         ,, 

TbQ  ooeufbUotii  itatsd  a»  eltbtr  present  or  propned. 

12fl — Aaron,  Rose,  18,  Birmf ngham  and  Mid,  Tnai,  (no 

occupation) — French  (1st) 
461— Aaron,  William  B.,  23,  Halifax  W.M.  GolL,  wool- 

sorter- Bkpg,  /3d) 
806— Abbott,  Henry,  23,  City  of  London  Coll,,  cletk— 

Bkpg,  (lat) 
2G1— Adam,  John  A.,  23,   Qhjsffow  Anderaon't  TTniv. 

Pop,  ETg.  Classes,  hanlt  agent— Th.  of  Momo 

(tst) 
tSST'—Adama,  Hemy,  17,  Sheffield  Ch.  of  Eng,  InatM 

teacher^Aiith.  {2d) 


1141 — Adams,  Martha,  34,  FenjEanoei  icbdoh 

Eng*  Lang.  {3d) 
127— Adams,  Martha  A.,  16,  Birminghsro  ^ ' 

tnit,  (no  occupation}- — Fr^di  {9<t) 
64ft— Adcock,    Thomas.    27,    L«c«rter  WJt 


teacher— Arith,  {3d);  Fraioh (lit) 
uddison,  Joseph,  18,  Manehirter  H>fi 

Bkpg.  (3d) 


462— AiBloy,  Edwnrd,  19,  HaHJax  W.E.  OoIL, 

assistant — Bkpg,  (3d) 
128— Aldrioh,  AUce    E.,    19,  Bbniiuffain  H 

Inst,   (no  occupation) — Gtnsan  M* 

(2d) 
1033— Allan,  EVank,  21,Mandie«ter  MX.tkk- 

(3d) 
104a^Allan,  Thom^us,   19,  Mand^eitw  HU 

Bkpg.  {2d) 
137^— Allen,  Eliza  M.,  30,  QueWe  U^ 

Gorman  (3d)  _< 

1379— Allen.  Matilda  F*,  30.  Qn^hie  Ib*.|  If^'fE 

Oonuan  (lat) ;   Fronch  {!«*);  li«- w*^ 


H^Allen^  liVUlmiii  G.,  16,  Pembroke  Dock  MJ* ; 

shipwrif^hfi  apprentioe— Aritk.  {1st.) 
|)6--JUL-/f>,  Privc  r  J*,  20,  City  ol  Loadon  Coll,,  clerk 

Uiton*  Thcioiai,  17,  Mancheater  M.I.,  meebamG 
— Arith.  (M) 
,r  -^uthana,  Georgo  A.,  17,  City  of  London  Coll., 
derfe— Aritli,  (3d)  ]  French  (3d)  -,  Bkpg.  (U) 
ladenon,  Fred,  17.  Hull  Youog  Peopled  Chr* 
sjid  liL  lufit.,  derk— Arith.  (3d) 
»— AnilPTunn.  John,  17,  Aberdeen  H.I.,  clerk — Eng» 
I         Lwg,  (2d) 
b— Andereon,  Jolm  S.  K*,  16,  Aberdeen  M.I.,  dexk 

— Eng.  Lanff.  (2d) 
Jl-AndenoQ,  WiSiikm  d.,  18,  Aberdeen  M.I.,  derk 
— Frencb  {U) 
Andrew,  John,  21,  Glasgow  Anderfton^sUmT.  Pop. 
Evg.  Claaae^  aitioner — Th.  of  Mu«ie  (3d) 
le-Ajadreir,   Noah,   21,   Mandieater  M.I-^    clerk— 

Bkpg.  m) 
f—Antow,  Walter,  18,  l^'teetown  Working  Mens 


r 


Imt,  GloMop.  okrk— Bkpg,  (3J) 


rAjidr^ws,  Aiuiit>,  1 8,  Hull  Young  People's  Chr. 
uid  Lit.  Init.  (no  occupation)— Eng.  Lang,  (3d} 
^^    Angus,  WilliHm  8.,  25,  Glasgow  Anderson's  Univ, 
Pop*    Evg,    Cliisea,    warehouseman—Th.    of 
MoBic  (2d) 
lilr— Aabolm,  AugUBt  S,,  16,  Hull   younff   People's 
Chi.  and  Lit.  Inst.,  tettcher — ^Aritb.  (3d}  ;  Eng* 
Lung, (3d) 
Vonant  Jobii,  18,  Glasgow  Ath.j  derk— French 

(3d) ;  Bkpg.  C2d) 
Aanis»  William,  20,  Leicester  W.M,  ColL,  iron- 
mong*T — Eng.  Lang.  (3d) ;  French  (3d) 
rfen,  Hich^d  P.,  17,  Bolton  Ch.  Inst,  com 
merchant' s  assistant— Arith,  (2d) ;  Th.  of  Mnsic 
'■  (t);  Eng.  Lang.  (3dJ 

__  strong,  James,  20,  Uflrliale  M.I*  (no  occupa- 
tion)—Arith.  (1st) 

jmskong,  John  £.,16,  Cftrliale  M.I.  (no  oocnpa- 
tlon— Aritb.  C2d) 
■Ann*trong,  Thomiw,  17,  Garlblia  M.I.  (no  oecupa- 

ktion)— Arilh.  (Sd) 
mold,  Henry,  19,  Salford  W.M.  CoU.,  derk— 
Bkpg,  (2d) 
sher,  Alexander,  17,  Aberdeen  Mtl.,  stone  cutter 
li         -Axilh,  {*2d) 

||-Aibton,  Joaeph,  16,  8aUbrd  W.M.  Coll.,  ongraver 
i       — Anth.  (3d) 
H— Aihwaiih,   Jaznoe,   IS,    B«GTip    M.I.,    teacher— 

Arith,  (2d)  i  Eng.  Lang.  (3d} 
(>7^— Afiindalo,   Fraocesca  E.,    27,  Birkbock  Lit,  and 
Bci  Inat,,  teacher — Gtennan  (2d) 
itkintion,  Jamea^  21,  Salford  W,M. 
-Aiilh.  (3d) 

-IkUey,  I«aac,  2B,  Manchester  M  J.,  warohouae- 

man— French  (3d) 
-Ikiley,  William,   18,  Hnll  Young  People's  Ohr, 

and  Lit.  Inst.,  prijiter— Bkpg.  {2d). 
-Biki,  George  W.,  19,  Liverpool  Inst,  teaoher— 

Arith.  {M) 
i*ii-Baird,   Alexander,  18,    Dundee    Yonng    M«i'i 

Cbr.  Assoc.t  derk— French  (3d) 

r Biker,  William  M.,  16,  BLrmingham  and  Mid. 
L»t,  derk— German  (3d)  ;  French  (3d) 
-Btkhin»  WiUiam  F,,   17,  Hull  Young  People'a 
Chr.  and  Lit.  Indtt  gunmaker*s  apprentice — 
Bkpg.  (3d) 
'  iw,  Jamot,  11,  Bolton  M.I,,  derk— Arith. 

iTOd,  WUliam  F.,  18,  Ipswich  W*M*  Coll., 
•i-Bkpg.  (3d) 

ij,  Thomas  P.,  22,  Leipester  W.M.  Coll., 
Bwork-knitter—Eng,  Limg.  (2d) 
\  Jame%    18,  Bolton  Ch,  Inoft,,  teacher — 
(3d) 


.  Coll.,  joiner 


810 — Barnes^  Lawrence  L.,  IS,  City  of  London  Coll,, 
derk— Arith,     (3d) ;     EngMah    Lang.     (2d)  ; 
French  (3d) 
7S— Barnett,    wilHam  J.,  IS,  Aahford  M.L,  black- 

emitb— Arith.  (2d) 
35— BaiTOn,  Jtimeti,  20,  Aberdeen  HJ„  wardwuse- 
man— Arith.  (3d) ;  Eng.  Lang.  (2d) 
1003— Barry,  John,  19,  Manchester  5LL,  clerk— Frtndi 

1043— Barry,    Thomai,  22,   Manchester  M.L.  derk— 

Gtirman  (M) ;  French  (2d ;  Bkpg.  (2d) 
1371— Bartle,  Harry,  19,  Wakefitjld  M.I.,  derk— AriUu 

(3d) 
1057— Bateman,  Alfred  G.,  17,  Miincheater  M J,,  derk^ 

Arith.  {2d);  English  Lanj.^  {3d). 
130 — Bates,  George  W.,  20,  Birmingham  and  Mid.  Infflfc., 

organist — Th.  of  Music  (let) 
085- Bath,  Caroline    L.,  18.  King's  Lynn  Ath,    (no 

ooenpatlon  stated)— Bkpg.  (3d) 
Og+--Bath,  Emily  B.,  20,    King's    Lynn  Ath.    (no 

occupation) — Bkpg.  {3d) 
545 — BattarheOf  Eobert  H.,  16,  Hull  Young  People's 

Chr.  and  Lit.  Inst.,  assistant  in  shop— Bkpg. 

(3d) 
7S6— Batty,   Edward  J.,   17,  Birkbeck  Lit*  and  Soi. 

Inat.,  teacher— Arith.  f3d) 
1096— Baiter,   Fred,  I7i  Mosaltjy  MJ.,  taHoi^Bkpg. 

{2d) 
i — BaiLter,  James,  16,  Abefdoea  M.L,  dork — Eng, 

Ding,  (let) 
1053— Bedford.  WiUiam,  26,  Msndiester  H.I.,  black* 

smith's  foreman — Aritb.  (1st) 
811— Beer,  Heniy,  2i,  City  of  London  Coll.,  derk— 

Arith.  (let)  i  Bkpg.  (1st);  and  tbo  Prince  Con* 

sort's  Prize  of  Twenty -nve  Guineai 
77 — Bell,  George,  23,  Alderahot  and  Farnham  Diatnot 

Board,  soldier— Arith.  (3d) 
265'^B@0,  John,  21,  Glasgow  Anderson's  Univ.  F^pi 

Evg*  Classes,  clerk — Th.  of  Music  (1st} 
812— Bonn.  WiUiam  R.,  20,  City  of  London  OolL,  dork 

— German  (2d) 
813-^Bonnett,  Cecil  J.,  10,  City  of  London  Coll.,  derk 

— Commemal  GNtrman  (1st)  ;  Bkpg,  (3d) 
8H — Bennett.  Ernest,  18,  City  of  London  ColL,  dork — 

Bkpg.  (3d) 
615— Bennett,  Horatio  H.,  20,  City  of  London  Odl., 

clerk— Commercial  German  (Ist) ;  Bkpg.  {3d) 
690— Bonnett^  Eiohard  W,,  22,  Birkbeck  Lit.  and  6ci* 

Inst.,  clerk— Bkpg.  (3d) 
905 — Berridgei  Arthur,   19,  Kentiah-town  lit  Inst, 

dental  modellor— Tb.  of  Music  {1st) 
1004 — Berry,  John  J.,  10,  Mossley  M,L,  cotton  pieoar — 

Blqp^.  (3d) 
506— Best,  Jofteph  H.,  17,  Haddersfleld  MJ.,  dark— 


Bkm.  (3d) 
i^Beveridgej  Rob 


366— Beveridge,  Robert  C,  18,  Glasgow  Atb.,  dork- 
German  (3d) ;  French  (3d) 

612— Bcvins,  WUliara,  33,  Lekester  W.M*  Coll.,  modd 
maker — Bkpg.  {3d) 

131 — Beynon,  Frances  M,^  20,  Birmingham  and  Mid* 
Inst,,  teacher— French  {3d) 

816— Biden,  I^ewifl  M.,  18,  Ctty  of  London  Coll.,  olea-k 
—Aritb.  (2d) 

g$4--Biggs,  Emily  B.,  17,  Lichfldd  W,M.  Aasoc.  {no 
oooapatjon  stated)— Arith.(3d) ;  Eng.  Lang.  {3d) 

917 Biggs,  G^g©  H..  20,  City  of  London  Coll.,  assis- 
tant foreman- Arith,  (2dJ ;  Bkpg*  (3d) 
1222— BiHam,  Wilfrod,  16,  Sheffield  Ch.  of  Eng.  Inst., 
teachor—Arith.  (let) 

124— Bingham,  Edward,  29,  Belfast  Working  Men  a 

Inst.,  teacher— Arith.  (Ist) 
1084— Bond,  George,  20,  Mancheatcr  M.I.,  book*k€«p«? 

—French  (3d) 
1080— Booth,    Edwin,  31,  Manchester  MJ.,  cnstoma 
officer — Arith.  (2d) 

1235— Booth,  George,  23,  Sheffield  Oh*  of  Eng, 
file  imttb- Arith  (2d) ;  Th.  of  Mumo  (2d) 
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1065— Booth,  James,  21,  Manoheiter  M.I.,  book-ke^>er 

—Pol.  Bcon.  (2d) 
266 — Both  well,  Thomas,  20,  Glasgow  Anderson's  Univ. 

Pop.  Evg.  Classes,  twister— Th.  of  Music  (8d) 
704~Bothwell,  William  M.,  86,  Birkbeck  Lit.  and 

8oi.  Inst,  district-yisitor— Th.  of  Mosic  (dd) 
925— Bourne,  Frederick,  23,  Boyal  Polytechnic  Coll., 

clerk— Bkpg.  (3d) 
267 — Bowie,  James,  30,  Glasgow  Anderson.  Univ.  Pop. 

£vg.  daises,  derk— Th.  of  Mnsic  (2d) 
21— Bowie,  William,  26,  Aberdeen  M.I.,  clerk— Th. 

of  Music  (2d) 
466 — Bowler,  Joseph  P.,  18,  Freetown  Working  Men's 

Inst,  GlosK>p,  teacher— Arith.  (3d) 
381— Boyd,  Robert  A^  24,    Glasgow  Ath.,    clerk- 
French  (8d) 
125— Boyle,  Samuel,  25,  Belfisat  Working  Men's  Inst, 

clerk— Arith.  (1st} 
1135 — Bradbury,  John,  lo,  Penzance,  printer — Arith. 

(3d) 
1132 — Bradbury,  Samuel,  16,  Penzance,  teacher— Arith. 

(8d) 
1029—  Bradley,  John,  20,  Manchester  M.I.,  derk— Bkpg. 

(1st) 
460— Bramhall,  John,  18,  Freetown  Woridng  Men's 

Inst,  Glossop,  clerk — Arith.  (8d) 
819— Branch,  Harry,  26,  City  of  London  Coll.,  teacher 

—Th.  of  Music  (2d) 
409— Brand,  Darid,  20,  Glasgow  Ath.,  gilder— Eng. 

Lang.  (2d) 
250— Bransfield,  Biohaid  J.,  17,  Cork  Catholic  Yonnc 

Men's  Soc.,  accountant — ^Arith.  (2d) ;  Bkpg.  (3d; 
1167— Brassington,  Edward,   17,  SaUbrd  W.M.  ColL, 

clerk— Aiith.  (2d} 
58— Brebner,  George,  20,  Aberdeen  M.I.,  student- 
German  (2d) 
60— Brebuer,  Jane,  18,  Abo^&een  M.I.  (no  occupa- 
tion)-Freoeh  (2d) 
59— Brebner,  William,  19,  Aberdeen  M.I.,  architect's 

apprmtioe— French  (2d) 
1137— Brewer,  John  C,  19,  Penmnoe,  tin-plate  worker 

Arith.  (8d) 
1108— Brierley,  James  H.,  19,  Oldham  Lyoenm,  weaver 

—Th.  of  Music  (2d) 
90— Briggs,  John  T.,  18,  Bacup  M.I.  (no  occupation 

stated)— Arith.  (3d) 
820- Brighton,George,25,  City  of  London  Coll.,  in  Civil 

Service— French  (3d) 
957 — ^Briscoe,  Joseph  T.,  18,  Liverpool  Inst.,  archi- 
tect's aaststant— Arith.  (2d) ;  Eng.  Lang.  (9d) 
982— Bristow,  Charles,  24,  King's  .Lynn  Ath.,  derk— 

Bkpg.  (let) 
1240— Brittain,  George  S.,  22,  Shefiteld  Yoong  Men's 

Chr.  Amim^,  clerk— (Bkpg.  (8d) 
464— Broadbent,  John,  19,  Halifax  W.M.  Coll.,  warp- 

dxeasei^-Arith.  (2d) 
522— Brocklehurst,  Thomai,  2%  Hnll  Ch.  Inst.,  derk 

686— Brook,  Kederick  H.,  20,  Birkbeck  lit  and  Sd. 
Inst,  desk— ^Aiith.  (2d);    Oommenial  Hist. 
(1st) ;  PoL  ficoa.  (2d) ;  Bkpg.  (1st) 
1116— Brooks,  John  H.,  20,  Oldham  Lyceum,  derk— 

Arith.  (2d) 
1012— Broolra,    WilKam    J.,    17,    Manrhsitcr    M.I., 

dranghteman- Aritii.  <Sd) 
1166— Broom,  James  W-,  21,  SaUbid  W.M.  OoU.,  ware- 

houseman— Bkpg.  (2d) 
lew— Broomhall,  T.  H.,  17,  Manchester  M,L,  derk— 

Bkpg^2d) 
HeS-^row,  WiUioB,  23,  Glasgew  Andsnsa's  Univ. 

Pop.  Evg.  CkoMs,  derk— Th.  of  Made  (2d) 
lid— Btown,  Anne  L,  22,  Birmingham  and  Mid.  Ast, 

teacher— Eng.  Lang.  (2d) 
4««-^rown,  Geo^e  H,  18,  Hertford,  teaobar-Aritli. 

(2d) ;  Eng.  Lang.  (M) 
»0»-«rown,  Henry  J.,  18,  KeaHAAtoim  UL  lait, 
detfc— TlLofMiMic(ad)  ^^ 


988 — Brown,  James,  27,  King^s  Lynn  AIL, 

Bkpg.  (2d) 
1170— Brown,  James  B.,  18,  Salford  W.M.  OolL, 

—Arith.  (2d) 
271— Brown,  WUliam,  24,  Glssgow  Andsnoa  Umr. 

Pop.    Evg.    Classes,    wudioussnan— Hi  of 

Music  (1st) 
272— Brownlie,  John,  82,  Glasgow  Andsfsoa'i  Vm. 

Pop.  Evg.  Ckssea,  labonrer— Th.  of  Mmis  (Sd) 
583*-Bruoe,  George,  87,  Hull  Toung  PeepU's  Chr.  and 

lit  InSt,  clerk— Bkpg.  (8d) 
1220— Brunt,  Henry,  18,  Sheffield  Oh.  of  Bog,  lut, 

taacher- Arith.  (2d) 
273— Bryan,  Mary  E.,  25,  Glasgow  Andsnsa'iUmT. 

Pop.  Evg.  Classes  (no  ooenpalun)— fnsd 

188— Brynmg,  Bobert,  84,  Birmingham  and  Miilal, 

book*  keeper — French  (8d) 
15— Budian,  Helen  Me.  L.,  16,  Abesdeen  MX,  tncbo! 

—French  (Ist) 
274 — Buchanan,  James,  22,  Glasgow  Andsnoa'sUiir. 

Pop.  Evg.  Classes,  derk— Bkpg.  (2d) 
778— BuckWrow,  John  E.,  28,  BickbeGk  lA  Mi  6& 

Inst,  warehouseman— Arith.  (1st) ;  I^.  Lu^ 

(2d) ;  £ienoh  (8d) 
821— BiMld,  Charles  J.,  20,  Oily  of  London  OoU,  vire* 

houseman — Bkpg.  (3d) 
822— Budd,  William  0.,  24,   City  of  Loodoa  ObU, 

warehouseman- French  (8a) ;  Bkpg.  (Id) 
428— Bullock,  Archibald,  27,  Glasgow  M.I.,  iaCiiike4 

—Eng.  Lang.  (8d) 
1107— Bumstead,  Charles,  17,  OUlham  I^veaB,  itsM 

—Th.  of  Music  ^) 
986— Bunn,  Frederick  W.,  22,  lung's  I^raa  AtL,  «p- 

holstarer— Bkpg.  (3d) 
087— Bunn,  Bamud  H.,  21,  iin^B  Lynm  Ath.,m8ii» 

fitter— Bkpg.  (3d) 
75»-Bttrchatt,  Edward  0.,  21,  Birkbedi  U^oiU 

Inst,  derk— Arith.  (Isl) 
828— Burke,  Charles,  26,  City  of  Ixmdon  OdL,  cki^ 

Commerdal  German  ( Ist) ;  Freadi(8d) 
904*-Bamett,  David,  24,  Ci^  oi  London  OsiL, 

-Bkpg.  (Ist) 
824— Butler,  James,  20,  Oty  of  London  OdL, 

meter  maker's  assistant — Arith.  (2d) 
825— Bailer,  Joseph,  22,  City  o£  Lossdoa  GdUsM- 

Bkpg.  (3d) 
1050— Bntterworth,  JaaMS,  22,  Manffcintsr  M.L, 

—French  (2d) ;  Arith.  (2d) ;  Bkp«.  (3d) 

740— Cable,  James  MoC,  20,  Bvkbook  Lit  sod  Sd 

Inst,  draughtsman — Th.  of  Masic  (2d) 
730— Cable,  Bobert  MoC,  10,  Biikheck  Lit  sod  S^ 

Inst,  clsrk— Tk.  of  Mimc  (8d) 
39— Calder,  David,  21,  Aberdeen  MX,  dsik-OiaH 

mercial  French  (1st)  ' 

428— Csmpben,  AwekdbtM,  17,  Glasgow  MJL(»»4»oi- 

pation  stated)— Eng.  l4LBg.  (84) 
308— Oampbdl,  Psnl,  18,  Gksgov  Ath^  WMhoMMi 

— Sponidi  (8d) 
270— Ourmsehad,  Pete,  22,  Glasgow  AideaHaVl^ 

Pop.  Evg.  Classes,  teacher— Tk.  ti  Masic  (Sd} 
826— Carson,  John,  22,  City  of  London  OsU^oM- 

Aritb.  (2d);  S^.  (la^ 
aS8— Obrte,  Alfred,  23,  Bi^beck  lit  apd  ficL  Int. 

derk— Arith.  (1st);  Commsnial  fliit  W,- 

Pd.  Econ.  (1st),  wHh  the  First  PHsetfi^: 

Bkpg.  (let) 
465— Carter,  Hanson,  18,  Halifax  W.M.  Cdl..  tin-plato 

woiker— Bkpg  (8d) 
1077— Carter,  M.  A.,  18,  Manchester  MX,  ynaUa^* 

a«pientio»— ]tt|)g.  (2d) 
827-Ca88on,  William  A.,  21,  Oitf  of  Lsndoo  ColU 

deik-Aiith.  (Ist);    Cbnnserdd  idiit  M 

wilh  the  fiecond  Prise  of  £1. ;  Pd.  iMO.  (I<n ; 

Bkpg.  (fid);  and  the  Sooond  Wmtiiifr 

Writing  from  Diotation| 
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'Villiaia,  17»  jSkeffield  Uh,  of  Eag. 
:,..r— Arith.  (2d) 

iiw,  27,  Tumc  Sol-fnTeacheri' Asioe., 
.!  _     i:..  of  Maflie  (dd) 
iitrlaak  Benjuiam,  22,  Wakefleld  M.I.,  olerk— 

Hjii^worth,  JtLtnm,  24,  Leiceiter  W*M.  CoU., 

t«w:her^Ajith.  (3d) 
liwman,  Maijt  32,  Hall  Yonng  P&ople  i  Chr. 

^d  Lit  Init{fio  eccuptttion  aUtedj— ATith.(3d) 
bipcfaaae,  Thomaa  H.,  20,  City  of  tondon  UoU., 

iitircliitL    Jotepb.    2fi,  Tonic  8ol-fa    Te^chert" 
Amotfj  clork— Th.  of  Mosfo  (M) 
hrk,  Dairid  J..  22,  GlASgow  MJ.,  coraposttgr— 


Eaf .  Lang.  (3d) 
,rlr,  Waller  G, 


23,  Tonic  l^oUfa    Teathert' 


Aaaotf.,  fllwk— Th.  of  Music  (l«l) 
iad^  Alfred,  2a,  Leicealer  W.M.  Coil.,  dyer— 

lark*,  Thomw    R.,  23,  City  of  Lftndon  CoH., 
iJerk-Aiith.  (Ut):  Eng.  L&ng.  (1st) 
w-CUrkioo/Williftin,  IS,  HhemeldCk.  of  Efig.  Initt 
k       tflteher—Afitk.  (3d) 

^^-Hmt,  Thomas    H  ,  19r  BirlEb«ck  Lit.  and  boi* 

luat*  wodllen  draper— French  (3d) 

<  l«iB«iili,   Hngfe,  2fl,  Wrtlwotih  Lit  and  Sei, 

Inst.,    olOTk— Arith,    (lit);    Pol.    Econ.    (2d) 

Bkpf .  (3d) 

I  iow,  John,  IS,  Hall  Youtij^  Peoplti**  t^-  and 

LU,  Jnsi.,  ckrk— Bkpg,  (ad) 
'l«iiiloii,    Jolift,   3U    Aberdeen    M.L,   tuatoms 
^oe^ — French  (3d) 

<<jfcwlme»  Walter  H„  l&v  HbU  Gh.  Inat.,  dei^k 
-Bkpf.  (Ut) 

-»«ltfan.  Jotift,  33;  Glm^^^m  Andefscm «  Umv, 
I'op.  I:vp(,  CT|iifl«».  book  koep«r— Bkpg.  (2d) 
SJ'i-      li.  s,imii6l  C,  17,  Ipawieh  W.IL  OolL*  clerk 
^Bkpf.  (3d) 


136  -Oomiih,  Elisabeth  M.,  20,  Birminghftta  and  Uxd. 

Ittflti  goi?emeas— Eng,  hang.  t2d) 

1333— Corr,  J&mm,   li>,  Bondoe  Yoang    Mea'i    Ohr* 

Aaaot},,  calenderer— Arith,  (3d)  *  «  . 

701— Cottlter,  Gwr^e  G.,  20,  Birkbeck  Lit  and  Sci. 

JnnU  in  Civil  S<imts&— Eog.  ^^^$*  (^) 
1386— Comit,  George,  16,  8t.  8tophen*i  (Weitmmater) 
Evg.  OlaMMja,  teacher— Eog.  Lang.  (3d) ;  Aritb, 

8S2— Coiron,  Jobn,  3i»  City  of  London  Call.,  clerk— 

1239— Coward,  H^ry,  U,  Shefflold  CTh.  of  EngUnd  Init., 

schoolraftstor— Th.  of  SIusic  (lit) 
8»3— Oownley,  Fraocii  U,  22,  City  of  London  CoU.  (flo 

occupation  atated) — German  (2d) 
834— Oox,  John  W„  21,  City  of  Londou  Coll.,  olerk— 

Bkpg.  (ad) 
753— Crabtree,  Jejm,  29,  Birkbeck  Lit  and  Soi.  Inat-, 

goTeme«»— GurfflKti  (Ut)  i    t.    «  i 

960— Oiuiue,  George,  20,  LiYSfpool  It»t|  cl«fk— Fol, 

Ikson   (2d) 
466— Craven,  Enoch,  19,  Halifax  WM.  Gofl.,  wateb- 

maker— Bkpg.  (2d)       ^    ^     „  ^  . 

lOOl— Creer,  John  J.,  32,  Munchefttor  M.L,  wtrfthoUM- 

nmn — Blepg.  (Ut)  ^ 

606*-CMaaey,  ThomiK,  17,  Leeds  Young  Mens  Chr* 

Aiioe.,  pupil  teacher— Eng,  Lanif.  (3d) 
05— Cropper,  Abraham,  17,   Bacop    M.L,   weaver— 

Aikb.  (M) 
617— Cfoahv*    BTTieifc  B.,  IS,  Leice«tor  W,M*  ColL^ 


tr 


m-i>i«,  itmm,  1%  Bel&st  Workittg  Meni  Inat., 
ckffc— Aritb.  (2d)  ^ 

|i*-C4jff<^j\  Edward*  19,  Cork  Catholir  Young  Men  a 
^,,  Hf^conoteDt— Aritb,  (3d)  ;  Eng.  Ling.  (3d) 

|»^^Jk,  William  G*,  16,  Pembroke  Dock  M.L.  ahip- 
i^vri^btB  apprentice — Arith.  (lat) 
'  iUjsoq,  Maj7  8.,  27,  Birkbeck  Lit.  »ad  Sci.  Inet^j 
i«lM(r-Ef]g.  Lang.  {2d)       „      ,  ,    ^,  , 

podMA,  John,  21,  Hull  Yonu^  People  i  Ohr.  and 
Of.  lii«t,,  tea  merehont^ft  aaautant— Eag-.  Lang. 


5l0__CrosIfto4  Joe.  30,  Haddersfield  M,L^  aalefflBMi^ 

S^^eiieb  (3d)  ^^^  ^  „    ^    t 

4l5«-Oro«8ley,  Junte*  F.,  17,  HaUftix  W.M.  OoB*,  book- 

keeper'~~~Bk  PIT*  (^) 
ina— CroBsW,  Tbt»m»8,  18,  Salford  W.K.  CoO.,  clerk 

-Ailtb.  (2d) ;  Bkpg.  (2d) 
lOia— Crowe,  George,    Ifi,   Manobcrter  MJ.,   clerk— 

Bkpg.  (2d) 

836— Cfowson,  Bsirottel,  20,  City  of  London  OoU.,  clerk 

Aritb.  (2d) ;  Bkpg.  (2d)  ,,  ^  „      ,    , 

4e9-Crowtber;  lidgar,  10,  ajifaj  W.M.  Coll,,  derk 

—Arith.  (m  _     _. 

29— Crnickshank,  WiUiaffl,  21,  Aberdeen  M.L,  engl- 


llU) 
UDnollv, 


,  J*>hn,  20,  Mancbeiter  M.L,  decorator— 
Bkpg.  m) 
'Conolly,  WiUlaia,  17,  Mandie«fcet  M  J.,  decorator 
—Bkpg,  (3d) 
l-Q»[>ttT»  Willia»n  W.,  22,  Birkbeck  Lit  *iiid  Sn. 
luil.,  clCTk^Eag,  Lang,  (2d) ;  French  (2d) 
''takm,  Amy,  %h  Birkbeck  Lit.   and  Sci.  Inst., 
(no  ooeupation  atated)-' French  (24) 
•  ri-««dh«:m,  J,   D.,    17,  fialford  W.IL   CoH.    (no 
ooetnMrtion  stated)-^ Arith.  (3d) 
•r<K)mbi,  Eenry  Ri  1^*  St  Stephen's  (Westmm- 
»ter)  Ev^.  CLi«9ea,  teacher— Arith.  (3d) ;  Eng. 

>»flper,  Alice  M.,  lfi,Biflllingbam  and  Mid.  Inst, 
(no  eocapaUon)— Th.  of  Music  (1st) 
iMr^  Oharlee  W.,   17.  St.   Btephan's  (West- 
inSter)  Erg.  CTiusaea,  teacher— Arith.  (2d) 
^>opef,  Jobai  19,  Giaagow  Atb.,  ckrk— Fr^ch 
(3d) 

h  John  W.,  20,  York  Inst.,  Joinei*— Aritb. 
;  Bkpg.  (3d) 

r,  Tom    w.,    17,    Rugby,   toacber— Aritllt 
) ;  Eng.  Lang,  (3d) 
^wtma,  ftoh«n,  24,  HtiU  Youn^  People^B  Chr. 
«o4  lit,  loit.,  detk— Ownmercial  German  (lat) 


380— Cmm,  John,  2S,  GUigow  Ath.,  derk— G^miMi 

13S— Crump,  Haiah  E.,  24,  Birmiiigbam  and  MM. 

Inat.,  govoraeBs— Italian  (lat) 
5— Cnmming,   Jamea,   \%  Aberdeen  M.L,  defk— 

Eng.  Liuig.  (2d) 
U20— Cnnninghnrnt  Thomas,  27,  Faiaby  Artiaana  Intt, 

tailor— Th,  of  Mueic  (3d) 
379- CoMiinghrtm,  WUliam  R.  S-,  19,  Qlatgow  An- 

demon'a    Univ.    Pop,    Evg.    Claflsei,  derk— 

FrCTicb  (3d)  ^        ^  r      J       ^.  ,t       1  .u 

SSS-^Oiirtifl,  Htirry,  18,  City  of  London  ColL,  clofk— 

Spanifiib  (34)  .  ^  .*       j  o  •  t    * 

689-^urtia,  John  E.,  20,  Birkbook  Lit  and  Bci.  luat*, 

derk— Aritb.  (lat)  ^ 

897— Cntbbertiron,  Rohert  A.,  17,  City  of  London  CoU., 

clerk — French  t2d) 

44— Dak,Eli«^iS.,  l9,AbordeonM.L,  tt^deat— Freack 

i3^Di!?Lbert,  17,  Aberdeen  M.I„  itttdent-Fraaob 

Sm-Ddea;  Jebn,   22,  Hull   Cb.  Inrt.,  derk— Bkpg. 

1332— dAIw,  Jamw,  19,   Dundee  Young  Men^e  Chr. 

AsBOC*,  mechanic— Arith  f let) 

cSl^Bamant,  Themaa  S'.,  19,  Ipw^h  W,M.   UU., 

clerk— Bkpg.  (let)  ^     .     xr  t      i-i* 

1028--Danielfl,  Frederick  W.,  16,  Manoheat^r  M  J,,  oleife 

—Bkpg.  (2d)  *    .     .  . 

515-Dftmd^r  Bdwy  M,,  19,  HiOl  Ob.  Iiisi,  jouiiw- 

Bkpg.  (3d) 
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1147 — Davaine,  Evodie,  17»  Bugby  (no  occupation) — 

French  (2d) 
1056— Daviee,  Thomas  W.,  21,  Manchester  MX,  clerk— 
French(2d) 
139— Ddvies,  Walter  W.,  19,  Birmingham  and  Mid. 
Inst.,  clerk— Spanish  (2d) ;  Commercial  Ger- 
man (Ist);  Italian  (3d) ;  French  (2d) 
140 — ^Davies,  WilUam,  22,  Birmingham  and  Mid.  Inst, 

ironmonger — Arith.  (2d) 
684 — ^Dawe,  John,  25,  Birkbeck  Lit.  and  Sci.  Inst.,  clerk 

— Bkpg.  (Ist) 
1000— Dawson,  Charles,  23,  Manchester  M.I.,  dork- 
French  (3d) 
37c — ^Dawson,  James,  19,  Glasgow  Ath.,  derk — ^French 

(Ist),  with  the  SecondTrize  of  £3. 
281 — Dawson,  Kobert,  24,  Glasgow  Anderson's  Univ. 
Pop.  Evg.  Classes,  letterpress  printer — ^Th.  of 
Mosic  (2d) 
1337— Dawson,  William,  22,  Dundee  Young  Men's  Chr. 

Assoc.,  derk — Bkpg.  (3d) 
588— Day,  Walter,  18,  Ipswich  W.M.  Coll.,  derk— 

Bkpg.  (3d) 
838 — ^Deacon,  Lewis  A.,   18,  City  of  London   Coll., 

teacher— Arith.  (3d);  Eng.  Lang.  (2d) 
532— Dealtry,  Albert,  20,  Hall  Young^  People's  Chr. 


and  Lit.  Inst.,  clerk — Bl 
717 — Denton,  John,  30,  Birkbeck  lit.  and  Sd.  Insi, 

clerk— French  (3d) 
792— Descours,  Paol  J.,  18,  Birkbeck  lit.  and  Sci.  Inst., 

in  Civil  Service — Commercial  Hist.  (1st) ;  Pol. 

Eoon.  (2d) ;  Bkpg.  (3d) 
733 — ^Dickes,  Emma,  27,  Birkbeck  Lit.  and  Sci.  Inst,  (no 
occupationstated) — Eng.  Lang.  (2d);  French  (2d) 
769— Dickes,  Lonise,  30,  Birkbeck  Lit  and  SoL  Inst 

(no  occupation  stated) — Th.  of  Music  (1st), 

with  the  Prize  of  £2  for  Females. 
678 — Dickes,  Mary,  24,  Birkbeck  Lit.  and  Sd.  Inst. 

(no    occupation   stated) — ^Eng.    Lang.    (3d)  ; 

French  (3d) 
1175— Dobson,  Ealph  W.,  16,  Salford  W.M.  CoU.,  derk 

—Arith.  (3d) 
1025— Dobson,  Wuliam,  18,  Manchester  M.I.,  derk— 

•     Bkpg.  (Ist) 
839— Docksey,  Frederick,  21,  City  of  London  Coll., 

clerk — Spanish  (1st) 
19 — Donald,  Alexander,  17,  Aberdeen  M.I.,  stone- 
cutter— Eng.  Lang.  (3d) 
514— Dossor,  William  C,  28,  Hull  Ch.  Inst,  derk— 

Bkpg.  (1st) 
688— Dovey,  Henry  W.,  22,  Birkbeck  Lit  and  Sci. 

Inst.,  clerk— Th.  of  Music  (2d) 
527 — Downs,  James,  18,  Hull  Youxig  People's  Chr.  and 

Lit  Inst.,  clerk— Bkpg.  (1st) 
1142 — ^Dovle,  Annie,  22,  Penzance,  teacher — ^Eng.  Lang. 

(2d) 
655— Draycott,  William  F.,  16,  Ldcester  W.M.  Coll., 

teacher— Arith.  (2d) ;  Enig.  Lwag.  (2d) 
988 — Duffidd,  Lydia,  34,  King's  Lynn  Ath.  (no  occupa- 
tion stated) — Bkpg.  (3d) 
198 — ^Duncan,  Andrew  B.,  27,  6roughty  Ferry  Young 

Men's  Chr.  Assoc,  manufacturer — ^Th.  of  Music 

(3d) 
12 — Duncan,  James,  17,  Aberdeen  M.I.,  stone  cutter 

—Arith.  (3d) 
763 — Dyer,  Herbert,  19,  Birkbeck  Lit.  and  Sd.  Inst, 

derk— Arith.  (2d) 
942— Dyer,  William  A.,  17,  Tonic  Sol-&  Teachers' 

Assoc.,  clerk — ^Th.  of  Music  (1st) 

989— Ecdes,  James  L.,  22,  King's  Lynn  Ath.,  derk— 

Bkpg.  (3d) 
1281— Edgoose,  LuoiUa  F.,  19,  York  Inst,  ^teacher— 

Th.  of  Music  (1st) 
1130— Edmonds,  Andrew  T,  ;20,  Penzance,  teacher— 

Eng.  Lang.  (2d) 
1268— Edmonds,  James  H.,  16,  New  Swindon,  M.L, 

teacher— Arith.  (3d) 


1145— Edmunds,  Eliza,  17,  Rugby,  teacher— AriflL  (Sd) 
710— Edwards,  John  T.,  17,  Birkbeck  lit  and  Sd 

Inst,  derk— Arith.  (2d) 
654— Ellis,  Charles  J.,  18,  Ldcester  W.M.  CoU,  derk 

—Arith.  (3d) 
841— Elwood,  Elisha,  16,  City  of  London  Con.,cle^- 

Aritii.  (2d) 
1288— Emmerson,  James,  17,  York  Init,  ckiik— Bkpg. 

(8d) 
1213— Entwistie,  Benjamin,  20,  Stockport  Soni  Sch. 

Soc.,  warehouseman— Arith.  (8d) 
1066— Entwiile,  Peter,  18,  Manchester  MX,  waiehoase- 

man — French  (3d) 
283— Erskine,  John,  24,  Glasgow  Anderson's  Unir.  Pop. 

Evg.  Classes,  stationer— Th.  of  Music  (Ist) 
843— Esden,  Oeorge  A.,   16,  City  of  London  CoU, 


derk— Bkpg.  (3d) 
1148— Evans,  Annie  A.  M.,  18, 
(3d) 


Bugby,  teacher— Azi^ 


85— Evans,  Edward  C,  18,  Ashford  M.L,  teacha- 

Eng.  Lang,  (1st) 
700— Evans,  WilUam,  21,  Birkbeck  lit  and  8cL  Imt, 

in  Civil  Service— Arith.  (2d) ;  Bkpg.  (3d) 
82— Evans,  William  H.,  16,  Ashford  M.I.,  dak- 
Arith.  (2d) 
652— Ezton,  Henry,  20,  Ldcester  W.M.  CdL,  cIm^ 
—Eng.  Lang.  (3d) 

141— Fairley,  Thomas,  25,  Birmingham  andMid.lBit, 

commission  agent— French  (2d) 
76— Fenwick,  George  F.,  22,  Aldershot  and  Finhui 

District  Board,  soldier — ^Azith  (3d) 
284— Ferguson,  Duncan,  25,  Olasgow  Andemm's  Umr. 

Pop.  Evg.  Classes,  teacher— Arith.  (2d);  Bb;. 

Lang.  (Ist) 
897— Ferguson,  Hugh,    26,    Glaagow   Aih.,  dark- 

French  (3d) 
286— Finlayson,  Alexander,  31,  Glasgow  Andenn'f 

Univ.  Pop.  Evg.  Classes,  sted-polishei^TL  of 

Music  (2d) 
844— Finter,  Frederick,  16,  City  of  London  ColL,  Cmi 

Service— Arith.  (1st),  with  the  First  FriaBof  IS; 

Bkp^.  (1st),  and  the  Third  Prize  of  £2  ior  Hiad- 

writmg. 
782— Fish,  WflHam  D.,  22,  BirkbM^  Lit  and  Sd.  Imt, 

Civil  Service — ^Eng.  Lang.  (1st) 
511— Fisher,  WiUiam  H.,  18,  Hull  Ch.  Inst,  dffk- 

Bkpg.  (Ist) 
1390— Fitzp^erald,  Eleanor  A.,  17,  St  Stephen's  (Weit- 

minster)  Evg.  Classes,  toeicher — £hig.  I^iif*  (Sd) 
1389— Fitzp;erald,  Fanny  E.,  20,  St.  Stei^ien'slwe^ 

minster)  Evg.    Classes,    gold   embroidereM- 

French  (3d) 
142— Flavdl,  Amelia  J.,   17,  Birmingham  and  Mid. 

Inst,  teacher— Arith.  (2d) ;  ^g.  Lang  (lit); 

French  (3d) 
749— Fleirg,  Robert,  24,  Birkbeck  Lit  and  Sd  Imt 

cferk- Arith.  (2d) ;  Eng.  Lang.  (1st) 
400— Fleming,  William,   20,   Gla4gow  Ath.,  dak- 
French  (3d) 
287— Fleming,  William  M.,  17,  Glasgow  Aadsnoa'J 

Univ.  Pop.  Evg.  Classes,  law  apprentioe— Aiith. 

(3d) ;  Bkpg.  (3d) 
1036— Fletcher,  Henry,  16,  Manchester  M.I.,  derk- 

Bkpg.  (2d) 
990— Flint,  John,  32,  King's  Lvnn  Ath.,  Inland  fi»- 

venue  offioer — ^Bk^:.  (2a) 
1119— Foote,  Edward  C,  17,  Oldham  Lyceum,  surrvyv 

—Arith.  (1st) 
61— Forbes,  Alexander,  23,  Aberdeen  ML,  dttk- 

Eng.  Lang.  (2d) 
34 — Forbes,  James,  30,  Aberdeen  MJ.,  ooDpoflto- 

Th.  of  Masic  (Ist) 
713— Ford,  Joseph  J.,  20,  Birkbeck  Lit  and SdlM^ 

clerk— Bkpg.  (2d) 
471— Fossard,  Alfred,  39,  Halifiuc  W.M.  OoH* 

houseman — Bkpg.  (3d) 
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935— Fo66ey,   Mary,    27,    Rojral    Polytechnio    Coll., 

gOYeme88 — ^Th.  of  Musio  (Ist) 
d25-Foater,  Alfred,  21,  Hull  Young  People's  Ghr.  and 


Lit.  Inst,  clerk— Bkpg.  (3(n 
1241-Fo8ter,  Frederick  E.,  18,  Sheffii 


eld  Young  Men's 


Ohp.  Assoc.,  derk— Arith.  (3d) ;  Bkpg.  (3d) 
1242-Fo6ter,  J.  J.,  20,  Sheffield  Young  Men's  Chr. 

Assoc.,  derk— Bkpg.  (2d) 
606— Foster,  WiUiam,  26,  Leeds  Young  Men's  Chr. 

Assoc,  book-keeper — Bkpg.  (Ist) 
38— Fotheringham,  Thomas,  20,  Aberdeen  M.I.,d6rk 

-Bkpg.(lst) 
1364— Fowles,  Walter,   21,   Sunderland  Young  Men's 

Chr.  Assoc.,  engineer — ^Arith.  (3d) 
1110— Fox,  C^eorffe  H.,  23,  Oldham  Lyceum,  mechanic 

— Th.  of  Music  (3d) 
1265— Fox,  John,  30,  New  Swindon  M.I.,  shop  derk— 

Bkpg,  (3d) 
288— Fraser,  Peter  P.,  25,  Glasgow  Anderson's  Univ. 

Pop.  £yg.  Glasses,  derk— Th.  of  Musio  (3d) 
1261— Fraser,  William  T.,  17,  Sunderland  Young  Men's 

Ohr.  Association,  teacher — Arith.  (3d) 
910— Freeman,  John  G.,  28,  Royal  Polytechnic  Coll., 

warehouseman — French   (2d),  and   the  First 

Prize  of  £3  for  Writing  and  Manuscript  Print- 
ing 
908— Freeman,  C^rge  D.,  40,  Boval  Polytechnic  Coll., 

teacher— Th.  of  Music  (3d) 
1049-Frethey,  Henry  T.,  20,  Manchester  M.I.   (no 

occupation  stated) — Bkpg.  (2d) 
1310-Pry,  Alfred,  34,  Dublin,  soldier— Arith.  (3d) 
756— Fiy,  James,  25,  Birkbeck  Lit.  and  Sci.  Inst., 

writex^Bkpg.  (2d) 
86— Fiye,  John  J.,  24,  Ashford  M.I.,  reporter— Eng. 

Lsjog.  (1st),  with  the  Second  Prize  of  £3 
289— F^e,  Alexander,  22,  Glasgow  Anderson's  Univ. 

Pop.  £vg.  Classes,  shoe-cutter— Th.  of  Music 

(3d) 

638— Gamble,  John  G.,  20,   Leicester   W.M.  CoU., 

derk— Th.  of  Music  (3d) 
74a-Gandy,  John  B.  H.,  27  Birkbeck  lit.  and  Sci. 

Inst,  engineer— Th.  of  Musio  (2d) 
673— Gardiner,  Frederick,  19,  Birkbeck  Lit.  and  ScL 

Inst,  derk— Arith.  (Ist) 
1373— Gamsworthj,  Joseph,  21,  Quebec  Inst,  derk— 

Commercial  Hist  (3d) 
i87-Garrod,    Philander  N.,  19,  Ipswich  W.M.  CoU., 

derk— Bkpg.  (2d) 
1099-Qarstide,  WiUiam  A.,   17,  Mosdey  M.L,  nuU 

hand— Bkpg.  (3d) 
472— Ghmi^  Josei^i,  16,  Halifax  W.M.  CoU.,  student— 

Eng.  Lang.  (3d) 
739— Geddes,  George,  25,  Birkbeck  Lit.  and  Sci.  Inst., 

watchmakeSr— Th.  of  Music  (1st) 
40— Geddes,  James  L.,  24,  Aberdeen  M.I.,  derk— 

Eng.  Lang.  (3d) 
2d9~GeddeB-MoIntosh,  John,   20,   Edinburgh  Watt 

Inst,  clerk— French  (3d) 
698-George,  William  E.,  20,  Birkbeck  Lit.  and  Sci. 

Inst,  derk— Arith  (Ist) 
1041— Gibbon,  Robert,  20,  Manchester  M.I.,  salesman — 

938— Gibbs,  Alice,  22,  Royal  Polytechnic  CoU.  (no 

occupation) — ^Th.  of  Music  Tlst) 
2— Gibson,  WiUiam  M.,  20,  Aberdeen  M.I.,  engraver 

— Th.  of  Musio  (3d) 
144— Gilbert,  Emma  J.,  35,  Birmingham  and  Mid.  Inst., 

music  teacher — Th.  of  Music  (2d) 
14^— Gittins,  Mary  E.,  20,  Birmingham  and  Mid.  Inst 

(no  occupation)- Th.  of  Music  (1st) 
146— GlanvUl,  Samuel,  24,  Birmingham  and  Mid.  Inst, 

clerk— French  (3d) 
778— Qlenoroes,  Ebenezer,  25,  Birkbeck  Lit  and  Sou 

Inst,  derk— Arith.  (2d) ;  Com.  Hist  (Ist) 
52-Glenme,  Wmiam,   17,  Aberdeen  M.L,  derk— 

Bkpg.  (3d) 


147— Glydon,  Amy,  26,  Birmingham  and  Mid.  Inst, 

teacher— French  (3d) 
692— Godard,  John  G.,  23,  Birkbeck  Lit  and  Sd.  Inst, 

clerk— Arith.  73d) ;  Bkpg.  (3d) 
1267— Goldie,  Charles  G.,  16,  New  Swindon  M.L,  tamer 

—Arith.  (3d) 
1115— GomersaU,  William,  20,  Oldham  Lyceum,  black* 

smith — Arith.  (3d) 
1178— GomersaU,  WUliam,  17,  Salford  W.M.  ColL,  ware- 
house assistant — Bkpg.  (2d) 
148— Goods,  Charles  B.,  17,  Birmingham  and  Mid. 

Inst,  derk — French  (3d^ 
149 — Goodrick,  John,  17,  Birmingham  and  Mid.  Inst. 

derk— French  (3d) 
49— Gk>rdon,  Lewis,  38,  Aberdeen  M.I.,  poUoeman^ 

French(3d^ 
294— Gowans,  William,  22,  Glasgow  Anderson's  Univ. 

Pop.   Evg.    Classes,  doth    salesmen— Th.    of 

Music  (2d) 
221 — Graham,  George,  18,  Carlide  M.I.  (no  occupation 

stated)— Arith.  (2d) 
962 — Grant,    William,    18,  Liverpool  Inst.,  joiner — 

Arith.  (3d) 
200— Gray,  Baxter,  30,  Broughty  Ferry  Young  Men's 

Ch.  Assoc,  brewer— Th.  of  Music  (2d) 
846— Gray,  Harry,  17,  City  of  London  CoU.,  clerk- 
French  (3d) 
292— Gray,  WUliam,  35,  Glasgow  Anderson's  Univ. 

Pop.  Evg.  Classes,  power  loom  tenter— "Hi.  of 

Music  (3d) 
492— Green,  Charles  H.,  19,  Hanley  Potteries  Inst., 

correspondent — French  (3d) 
660»— Green,    Henry,    20,     Leicester    W.M.      CoU., 

engineer — Eng.  Lang.  (3d) 
992— Green,  Sophia  D.,  19,  Kixig's  Lynn  Ath.,  hosier's 

assistant — Bkpg.  (3dJ 
991— Green,  Thomas  C.,  20,  King's  Lynn  Ath.,  clothier's 

assistant — Bkpg.  (3d) 
1376 — Ghreenish,  EmUy  C.,  17,  Quebec  Inst,  governess 

— Eng.  Lang.  (3d) 
1177— Gregson,  WiUiam,  18,  Salford  W.M.  CoU.,  derk 

—Arith.  (3d) 
1258 — Greig,  David  J.,  18,  Sunderland  Toung  Men's 

Chr.  Assoc.,  teacher— Arith.  (Sd) ;  Eng.  Lang. 

(2d) 
150 — Grew,  Frederick  W.,  19,  Birmingham  and  Mid. 

Inst,    Uthographer — German    (2d);     Frendi 

(3d);  Bkpg.   2d) 
293 — Gngor,  Alexander,  22,  Glasgow  Anderson's  Univ. 

Pop.  Evg.  Classes,  stationer— Th.  of  Music  (3d) 
847 — Groom,  Charles,  19,  City  of  London  CoU.,  derk 

-Bkpg.  (3dy 
681 — Qrove,  James  £.,  30,  Birkbeck  Lit  and  ScL  Inst., 

goldsmith— Th.  of  Music  (1st) 
151 — Grundy,  Harriette,  28,  Birmingham  and  Mid. 

Inst,  teacher — French  (3d) 
1076— Gxulmette,  Robertson,  20,  Manchester  M.I.,  derk 

-Bkpg.  (2d) 
766 — Gurrin,  Thomas  H.,  26,  Birkbeck  Lit  and  Sd. 

Inst,  in  CivU  Service— Spanish  (1st) 

507— Haigh,  Arthur  H.,  17,  Huddersfield  M.I.,  derk 

—Arith.  (3d) ;  French  (3d) 
16— Hall,  James,  16,  Aberdeen  M.I.,  writer— Eng, 

Lang.  (3d) 
697— Hallam,  John,  24,  Birkbeck  Lit  and  Sd.  Inst, 

clerk— PoL  Econ.  (3d) 
1039— HaUiwell,  Francis  T.,  22,  Manchester  M.I.,  derk 

—Arith.  (3d) ;  Bkpg.  (1st) 
596— Halls,  Alexander,  16,  Ipswich  W.M.  CoU.,  derk 

—Bkpg.  (3d) 
2i4_Halstead,  Alfred,  22,  Burnley  M.I.,  schoolmaster 

— Pd.  Econ.  (2d) 
500— Halstead,  Charles  W.,  19,  Huddersfidd  M.I.  (no 

occupation)— Eng.  Lang.  (3d) 
517— Hammond,  Charles  ?.,  21,  UuU  Ch.  Inst.,  derk 

—Bkpg.  (1st) 


llSO^Hanoook,  Lilliiifi,  18,  Salford  W.M,  OoU.,  teacher 

— Arith.  (3d) 
IIST— Hmaoock,  William  Q.,  17,  Pembroke  Dock  MJ., 

teacher— Aritk  {l«tj  ;  Eii|e.  Lanir.  (lat) 
riA&^U&i^dy,  George,  16,  Sundcrkiid   Young  Mon*« 

Chr.  Assoc,  ukrb — A  nth-  (3ti);  Eog*  Long.  ( 3d) 
4I4^HjmIon,  John,  24j  Gkagow  Ath.,  aewipaper  re- 
porter— Fronoh  (1  %i) 
;  390— Hardie,  Fniacii  W.,  22,  BU«^w  Ath.»  derk— 

8pfttibh  (iftt);  Eng.  L«mg.  (2d) 
il6— Hardie,  H,  D,,  22,  Glaagow  Ath.,  clerk— Com- 
mercial GermaiL  |l(it) ;  Bkpg.  (3d) 
712— Harding,  Sftmud  W.,  i«,  Birlbeck  Lit.  and  8d. 

Inst,  clerk— Arith*  (8d) ;  Bkpg.  (3d) 
1293^Hftpdj,  AnthoDy,  24,  York  Inst.,  warehouaenuui 

Bkpg.  (3d) 
84fl — Har^refivet,  James  G.,  20,  Oity  of  London  Cdl^ 

in  Cidl  Son'ioe — Bkpg*  (1st) 
I0t3 — Hftrgroayesj  John  W.^  15,  Msntheftter  H.L,  office 

boy— Bkpg.  (Ist) 
202 — Hargreavea,  SamueU  20,  Baraley  MJ.,  weaver — 

Commeroiiil  Hist.  (3d) 
473— lltirper,  Thomna,  19,  Halifax  W.M.  CoU.,  clerk— 

Eiig,  Lting.  (3d) 
1326— Harrington »  Jackson,  17,  Sheffiold  Vh.  of  Eng* 

I  nut,,  teacher — Aiith.  (lat) 
12H(i— HajTiHOD,  Joseph,  18,  York  Inst.,  cleTk^Arith.(3d) 
l2l-^Horri»on,  Thomaa,  17,  Belfast  W.M>  Inst.,  teacher 

— Aritb.  (2d) 
S4t>— Harrold,  John,  19,  City  of  London  ColL,  clerk- 

French  (3d) 
1073 — Hartley,  Henry,  27,  Manchester  M.I*,  cashier — 

Aritb.  (3 J);  French  (3d);  Bkpj,r  (24) 
20fl — Hartocb,  Dayid,   19^^  Gljiagew  [Andenion's  Univ, 

Pop.  Evg.  Olwess  oommercial  traveller — Th, 

ofMueir  (let) 
Id9— Harvey,  Franois,  35,  Oity  of  London  Coll.,  clerk 

— Bkpjr.  (Ut) 
TAt— Harvey,  W.  Alfred,  21,   Birkbock  Lit.  and  8ci. 

inai,  clerk— Arith.  (2d) ;  Pol.  Econ.  (3d) 
M8— Udskins,  Hiiiniiel,  26,  Birkbeck  Lit*  andaci.  Inst^ 

clerk— French  (3d) 
t91-HaMalt,  William  W.,  2*i  Han]ef  Potteries  Inst., 

clerk— French  (3d) 
923— Hatflold,  Ada    H.,   18,  Hoy[il  Polytechnic  Cell. 

(no  ocaupation)— Ghrman  (Ist) 
Uai— Hatfteld,  Charles  A.,  23,  Dudley  M.I.,  derk— 

Bkpg.  (Iflt) 
Oga— Hiitfield,  Clara,  21,  KoyiU  Polyteebnic  Coll.   (no 

ocriipation)— Gerntaft  (1st),  with  the  Prize  of 

£2  for  Females. 
937— H(itfleld,  Rosa,  19,  Btoyal  Polyteohnio  CJoU.^  (no 

occapation) — Arith.  f3d) 
104— Ha  worth,  James,  16,  Bacnp  M.I.,  clerk — Aritb. 

(3d)  ■  Eng.  Lang.  (3d) 
924— Haywood,  Jiilia   A.  M.,  17,  Royal  Polytechnic 

CoU,,  teacher— Eng.  Lang.  (3d) 
1034 — Heatlxoote,  Arthur^  21,  Manchester  M.L,   ware- 

hoowraan— Arith,  (;id) ;  Bkpr.  (3d) 
741— He!!ier,  liewie,  30,  Biikbeek  Ltt.  and  8ci,  Inst-, 

clerk— Th.  of  Muaic  (2d) 
474- Helm,  Samaol  0.,  17,  Halifox]  W,M*  Coll.,  clerk 

— Bkpg   (1st} 
75ft— Hendereon,  Henry,  IS,  Birkbeck  Lit  mid  Set. 

InsL,  dark — German  (1st),  with  the  Fint  Prize 

of£d. 
295 — Henderson,  John,  33,  Glasgow  Anderson* a  Univ. 

Pop.  Evg.  Glasses,  brsas-flniBher — Th,  of  Blusio 

{2d) 
3S2 — Henderson,  John,   2^^    Gln^gow    Ath.,    clerk — 

German  (3d) 
1391— Hendr^,  Franob  H.,  24,  St,    Stephen's  (Weat- 

niinster),     Evg.     Oasacs,    derk— Commercial 

German  (1st}  ;  CJommerciul  French  (lit) 
297— Hend^3^  »John,  40,  GlaagoTJS' Anderson's  Um v.  Pop, 

Evg.  Clasises  (no  oceupatioa  stated)— Th*  of 
m  Mnsio  (3d) 


774— Heaneqato,  L^ni^  A.  H.,  27.  Blrkbd  yt«4 
Sci.  Inst,  teachei^-Eof .  I^sg .  [U] 

29S<- Henry,  Johin,  40,  Glasgow  AndenoA*!  X^bm,  f^ 

Evg.  CJft'^*--^  i,...t^^T— Th.  of  Maiic  («dj 
676—Herbert,  A  .  Birkbeck   Lit  vd  Sd 

Inst.,  m  y  :  — Th.  of  Moiir  {'H) 

1035— netherington,  U^orge  L,   20,  lUaehflitir  El^ 
cl€Jk^Bkng,  (3d) 
703-^Hewitl,  Joseph,  28,  Birkbeck  lil  tolM  Mi 

goldsmith — ^Tk.  of  Mnsie  (1st) 
d7S^Hewaon,  EUi*rby,  3A,  Hnll  Yonsf  fmf&i$  dl* 

Lit.  Inst.,  joiner — Bkpg.  (34) 
454— H^S,  Abel,  18,  Fr«otown  W.M.  IntU,  Gkaioml^ 
print  worka— Arith.  (Sd)  "" 

770 — Htiikman,  George,  25,    BijrkWk  lit  jod 
Inst.,  Inland  Hevenna  offioo^-Poi  IsoAt 
with  the  Second  Prise  of  £3 
1229— Hides,  Albert  V.,  18,  Sheffidd  Ch.  of  ft^. 

derk-Bkpg.  (3d) 
Hoi— mil,  Arthur,  21,  Oity  of  Londen  CdL,  h 

Service^ AriUi  (2d)  ;  Bkpg  (3d) 
1302— Hill,   Howard,    20,    Dondfie  loonf  Um's 

Aaaoc,  olerk' — Spanish    (2d) 
1270— HUl,  William  O.,  17,  New  Bwindon  ILL, 

^AHth.  (2d) ;  Th.  of  Masto  (31) 
dOO— KuLohUfrc,    John  W.,    19,    Hnddsnilil 

warehousatnon — Bkpr,  (3d) 
695^Htnd,   Charles^  48,  firrkbm^k  LH.  «Mli«i 

warebonaenuuEi — P^oL  Eoon.  ( 
106--Hindle>  AbrabsiDf  16i,  Baoitp  M* 
(2d) 
1252— Hinds,  Jamea,  1@,  Stoovbridfo 

ckrk— Arith.  (2d) 
1255— Hinds,  William  O.,  le,  Sto^btidfi 

tutei,  clerk — Arith.  (3d) 
539— Hobson,  George   B.,   22,   HaK  YoBBf 
Chr,  and  Lit.  Inst,   (no  cNxnipatlofi 
Bkpg.  (3d) 
G64— Hobson,  James,  26,  Lockwood   M.L, 

Eng.  Lang,  (3d) 
662 ^Hobflon,  Thomas  A.,  15,  Lockwood  MJ,,  ] 

weaver— Eng.  Lang.  {2d) 
726^H<idgoSi  M aria  li.,  1 S,  Birkbeck  Lit  aad  M I 

govemeas — Frendi  (Irt) 
1262— Hogarth,  Joseph,  20,  8andpriaiid  T^Of  I 
Chr.  Assoc .1  teadier — Azitk.  (*l);  lifil 
(2d) 
1221— Holden,  Frederick  W.,  18,  gheffield  Cfc* 

Inflt.,  clerk—Arith,  (3d} 
20fl— Holdeo,  George  H.,  18.  BaniJey  liLL,  ^ 

mnn^Arith.  (2d) 
1114 — Holdf^n,  Jamee,  20,  Oldham  LyeemD,  1 

—Aritb.  (2d) 
1067— Holms,  Edwin,  26,  Wakefield  MJ,,  i 

iU) ;  Bkpg.  (3d) 
1232— Holmahaw,   Henry,   18,   Sheiflleld  C^  i 

Inst*,  teacher— Arith.  (3d} 
70fl— Hoofce,  George  A.,    18,   Birkl^eeh  Lit  ( 
Inst.,  derk— Arith.  (lai) :  Bkpg.  (Ui 
1183— Holt,  James,  21,  Salfoxd  W.IL  Cq&>*  ' 

Arith.  (3d) 
1089^Hooper,  Henry  T.,  1^,  Handiertst  V .Li  • 

Bkpg.  (Ui)  ..^ 

1 109— Homl^,  Alexander,  20,  Oldhaci  Lywaa  ■■■' 

— Th.  of  M^ste  /2d)  ^ 

100— HorsfjidJ,  John,   18,   Bacnp  MJ.,  d«*-Ai«- 

(2d) 
101— HoTsfall,  Thomas  B.,  16,  Baenp  MX* 
man— Aritb.  (3d) ;  Eng,  Laor  P'? 
-Horsfidd,  John,  IS,  Hilifwe  W*  CWm 


476- 


weaver— Bkpg.  (3d) 


964^Hotighton,  John  W.,  18,  liwrpot  BlAr  ^^~ 

Arith.  (iBt^;  ;  Eng,  Lang.  (JWJ  >-, 

157— Honlikm,  William  E-,  18,  B&tOK^fliO  •*  ** 

Inft.,  fewellor— Th.  of  Mtislc  (W)^ 

109g*-Howazd,  John,  16,  MoaaUf  M.L» 

Bkpg,  (3d) 
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liurff,  RieWd.  U,  81iaffield  Voting  Mea*i  OkTt 
Ajftt>c.,  tlerk— Eng.  Lang.  (4d) 
pell,  WilliAUh  ^*7,  BirmmifhAiii  wid  Hid.  Itrnt^ 

rk*  Wilflan,  19,  Mosaley  MJ„  woretiouiem&Q 
— Bkpj?,  (3d) 

Itidaon,  MKttiiew,  28^  Burnl^jy  M»L   (no  occupa- 
tion »tatod)— Arith.  (ad) 
bdaoti,  WLUUm  C,  2l)j  tiiyorpool  laiti  c!«rk — 
Ukpg.  (2d) 

tndjoD,  wUliAta  ILi  13,  Birkbock  Lii  and  SoL 
lait,  derk— Gcrnifin  (;M) 
•Hiigh*i|  (i«oi^  C,  20,  Royal  rolytechnie  Odl, 
clerk — Eog.  Lang*  (3d) 
ia-llulmfl,  AViiliJim  R.,   17»  iSh^eld  Ch.  af  Eng. 

Itud,,  tmohoT — Arith.  (24) ;  Eng,  Lang.  (Ud) 
II— Hatiior*   Frtii«fiek  W.»   20,   New<jiiatle-oa*Tyn© 
Ch»  of  Eng*  Imt.,  oheroiit^i  apprentice— Arith 
{U} ;  Eng.  Liing.  (2d) 
-llonter,  Jumea,  16,  Gk^w  Ath,^  clerk— French 

(M) 
Hoatcr,  Jahn,  93,  Aberdeen  M*L,  clef k— Eng. 
Luig-  iM) 

[utoblng9|   Gftorffo  D,,    1ft,   Rojal  Polytechmc 
ColL,  clerk— Aritli.  (Ut)  ;  Eng.  L^ng.  (3d) 
ktcblnft.  Alfred*    n>    IieioeBter    W*M.    Coll., 
compositor — Eng.  Lang.  (3d) 
tutchinaon,    Waiiaia,    21»  Olasgow    Ath.    [no 
occapation  BUted)— French  (3d) 

(Hifek  John  W.,  17,  Leic-eater  W.M.  Coll.,  toiicliet 
—Eng,  Lang,  (lat)  i  French  (3d) 
rnghim,  Johii,  34,  Manchafttflr  41.1. »  clerk — 
Arith.  (2d}  ;  Bkpg.  (let),  with  the  Furat  Fxirn 
of  £5*  *ind  the  Second  Prince  ot  £2  for  Writing 
»nd  Mi^utcript  Printing 
Lliigham.  Thorn  IB,  22,  Bacup  M.L^  draper's 
MaUt*nt— Arith,  (3dl 

Ann,  IS,  Royal  Polytechnic  Coll.,  teacher 
Arith,  (U) ;  Eng,  Lang/(;y) 

if  Atlkwt,  19,  Leice«t©r  W.M.  Coll.,  teacher 
ng.  iMg*  (2d) 

Oeom  W»,    26,    St    HUphen^s    (We«t- 
tft«[r)   Erg.   C1mm«,   writer^Arilh.    (Iflt); 
Th.  of  kuiio  (lit) ;  Sng.  hfoig  {^*t) 

John,   1^  Mmchecter  11  J.,  m  a  ware- 
honte— Arith.  (3d) ;  Bkpg.  (3d) 


1,  John,  22,  Salford  W.M.  Coll.,  clerk— 
Bkpf .  m) 
>-J«ckftin,  ThomAi,  19,  8*llbrd  W.M.  CoU.,  clerk 
— Bkpg^lat) 

Iftokpon,  Wiliiim,  18,  MancheBter  M.L,  clerk- 
Arith.  (iBt) ;  Bkpg.  (lit),  with  the  Second  Prize 
of£a 
amea,  Job,  2i,  Dudley  MJ.,  ekrk— Bkpg.  (3d) 
iAtii,  William  Li  20,  Stotirbiidge  A*ioc.  In^- 
tnltf,  derk-'Arith.  {U} 
^iqiiat,  Eoh«ft  G.,   IB,  (.Bbkbeck   Lit.  md  Bd, 
ifttt,,  in  Civil  Service— German   (tat);   Eng. 
Ung.  (lit)  I  FoL  Econ.  (2d) 
bhnion,  Elizabeth  M.,  24,  BirkheLk  lit.  and  Sci. 
IxMUgoTsmeu— Eng.  Lang,  (21) :  Fi^onch  (:id) 
^chnaon,  Q«orge   F,,    18,  Hull  Youn^  People' a 


012— Judd,  Chiirlei  W.,  IS,    Royal  Polytedmio  Cdl,, 
■hop  aaiiBt4Qt— Bkpg.  (dd) 

853— KuTO,  James  B.,  21,  City  of  London  Coll,,  clerk— 

French  Ud) 
1022— Kiiyton,  Wilfiflm,  10,  Manchester  M.L,  clerk— 

Bkpg.  (3d) 
S86— Kedgley,  Robert  W,,  l&,  Ipiwich  W.M.  Coll., 

h&ker— Bkpg.  (3d) 
967— Keott  Charles  H.,  17,   Liverpool  Imt,,  derk— 

Arith.  (2d) 
854— Kendriek,  George  E.,  24,  City  of  London  Colli 

clerk— jirith.  (2d)  j  Bkpg.    1st) 
24&— Kennedy,    Patrick,    13,    Cork    Catholic  Yonng 
Ken's  ^oo,,  accouxitant-^Arith.   (2d);   Bkpg, 
(lid) 
S55— Kentbh,  Frederick  J.,  18,  Oitf  of  Londoa  Coll., 

clerk— Bkpg.  (3d) 
2io— Ker,   Hugh,   17,   Carliak    il.L   (no    oooupatiott 

stated)— Arith.  (2i) 
549_Kerman,  Willitim  P.,   l«,  Hull  Young  Peoplu'fi 

Chr.  and  Lit,  Inat,  clerk — German  (3d) 
1027  -Ker«haw,  Thomaft,  17,  Miiuche»t^r  M.L,  clerk— 

Bkpg.  (3d) 
1331— Kidd,  Thotnus,  20,  Dundee  Young  Men*a  Chr, 

Aaaoc,  mechanic— Arith.  (2d) 
1260^Kilt^,  Arthur  C,  17,  BandtrUnd  Young  Men*! 
Cbr,  Assoc,, clerk— French  (3d)  j  Eng, Lang.  (3d) 
3f  i_Kingt  Arthur  E.,  20,  King's  Lynn  Ath.,  clerk— 

Bkpg.  t3d) 
330— King,  Walter,  ll\  Hull  Young  Feoplo's  Chr.  and 

Lit.  Inst,  derk— Bkpg,  {2d) 
e7&— Ew,  Williaip,  IS,  Birkbeck  Lit  and  Bci  Iii«6t, 

dark— Arith.  (2d). 
43o^Rifineftr,  Angus  M.,  22^  Glasgow  M.L,  dcrk— 

Eng.  Lrmg,  (3d) 
611— Kinton,  George,  10,  Leiceater  W.M.  CJoU,,  olaetio 

braid  maker— Arith.  (3d) 
73a— Kirk,  G«orge,  21,  Birkbeck  Lit.  and  Sd<  Inst.) 

clerk — Eng,  Lang.  (3d) 
69^— Kirkby,  Alfred  H./ 16,  Leeds  Young  Hen's  Chr. 

Aaaoc.,  clerk^Arith.  (3J) 
608— KnauRs,  ItoVrt  L.,  15,  Hudderafield  M.L,  surg^aon 

—Arith.  (2d) ;  Eniic-  Lan^.  i2d) ;  Freiieh  (3d) 
1^57— KoUer,  Emil,  23,  HunderLiiid  Young  Man*a  Chr. 
Aaaoc.,  teacher— Arith.  (let) .  Eng.  Lung.  (2d) 
149— Kylea,  William,  16,  Glssgow  Young  Men's  Soc,, 
clerk— Arith.  (3d) 


Cht.  and  Lit.  Inat.,  clerk— Bkpg.  (3d) 
kfd  W.M 
BkpK,  {2d) 


Johnaion,  WiHiam  N 
Sarnc' 


17,  SallVrd  W.M.  ColL, 

qjg,  {2d) 
of  Loudon  Coll.,  in  Civil 
.(lat) 
,V.M,  CoU.,  ckfk— 


_  d) ;  Bkpg.  (lat) 
i6,  Sallord  V'*" 


Bkpg.  (lit) 
onus,  Wiliiam,  2S,  Liverpool  last,  joiner — Pol. 

Econ.  im 
JwAaUt  Alfiid,  17,  Uyll  Yotmij  Peopk"#  tlir,  and 

Lit,  Init,.  derk— Bkpg.  (Ut) 
JoidMi,  Bmof  G.,  17«  MMichi3et(dr  M>L«  oogioeir 

-Arith,  (2d) 


1131— Ladner,   William  C,   U,    Psnaaiwje,    loadiOT— 

Arith.  {3d) 
<J75— Ija«erwalU  Robeft,   24,  Birkbeok  Lit  and  SoL 

lust.,  clflrk— iSptaish  (lat) ;  German  (lat) 
494— Lake,  Jamea  C,    16,  Hartfo«l,    t^athor— Enir- 

Lang,  {3d) 
nB—JjBmb,  Edith  M.,  26,  Eoy&l  Folytethnic  Coll., 

teftoher— French  {3d) 
91 G— Lamb,  Emily  A.,  34,  Royal  Polytecihnic  (JoU., 

gttTeraiBaa — French  {2d) 
&9— Lancaster,   James    H.,    17,  Bacup    M.L,    mule 

Bpinner — Arith.  (3d) 
2lfi— Landleaa,  Rijchacd,  20,  Burnley  MJ.,  book-keeper 

—Arith.  (3d) 
371— I*ng,  John,  18,  Glasgow  Ath.,  derk— Spanish  {2d) 
789- LEislctt,  Willium  IL,  17,  Birkbeck  Lit.  and  tkl. 

Inst.,  d^rk— BkpK-  (2d) 
234-^4ittiQiQr,  Mary,  le,  Carlisle  M.L  jho  (Kscupation) 

—Arith.  (lat),  with  the  Priae  of  £2  for  FeuiaUfi  ; 

Eng.  LitQg.  (2d};  French  (2d) 
13*4— Jjaughttwj,  John,  20,  Dundee  Young  Men's  Chr, 

Ai»oc,,  olerk-^Garman  (Sd) 
892— Laurence,   John,  2$,   Glasgow  Ath.,  teaohei- 

German  {l»t) 
477-^Uwrenca.  Fri^k,  20,  Hiillhix  W.M.  Coll,,  as- 

fiistimt  teadit^f — Arith.  X-  (l&t) 

1097— Lawton,    Heibcrt,   18,    }-  A.l^  da^— 

German  {M) 


953— Leo,  Susan  A»  M.,  23,  Walworth  Lit  and  Sd. 

Inat,  governe««--Eiigi  Lang.  (3d) 
1106 — Lees,  George,  17»  Oldham  Lyceum^  clork— Th.  of 

Music  {2d) 
&68 — Lepygatt,  Herbert,  16,  Liverpool  InaL,  okrk — 

Bkpg.  (ad) 
85S— Le  MaUtre,  Alfred  J.,  23,  City  of  London  Coll,, 

derk—Freneh  (3d) 
OJJo— Lemmon,   Cbflrlca   H.,  2(1,   Kings's  Lyim   Ath*, 

derk— Bkpg.  (lat) 
o04^L<5ndrpm,    Robert    H.,    16,    Huddertfield   BI.I., 

engineer — Prench  (3d) 
ll&<>^Lenthall,  Alfred,  17,  Salford  W.M.  ColJ,,  ware- 

bousemfin — Arith.  (2d) 
&6&— UEitmng©,  Edward  F.,  le,  LtTerpool  Inst*  (ao 

occupation  elated)— Arith.  (2d) 
UOl— Lever,  ITiomaB  H.,  16,  Salford  W.M.  ColJ.,  wire- 

hottsetnan — Arith.  (3d) 
eas- Leritt,  Williain,  20,  Leeds  Young  Men'*  Chr. 

Assoc.,  warehouseman- Bkpg,  {3d) 
932— Lewii,  Clat«,  2&,  HojrI   Potj&echnio  Coll.  (no 

occupation)— German  (^d) 
706— Ley  Jen,  James,  32,  Birkbeck  Lit.  and  Bci.  lost., 

assurance  agent — Gi^rmaQ  (3d) 
1303— Lilly  white,  Frederick  E.*  16,  York  Inat,  derk- 

Bkpg.  (3d) 
519^Limback,  Louisa,  2u,  Hull  Ch.  Inst.,  teacher^ 

German  (lat) 
SOO — Lindsay,  Alexander,  22,  Glasgow  Andoraon'*  Umv, 

Pep,  Evg.  Claaacfl^  jeinor— Th*  of  Mujaio  (3d) 
133S — Lindiay,  Alexander,  l(j,   Dundee  Youug  Men'i 

Chr.  AjB^fj.,  elerk — Arith.  (3ci) 
236 — linn,  Peter  J.,  19,  Carliele  M.L,  cotton  ipinner 

—Arith,  (3d) 
1026— Linton,  William  H.,  10,  Manohester  M.I.,  derik 

-Bk£g.  (3d) 
lOeS— Liflter,  Robert  K.,  21,  Manchester  M. I,,  draughts- 

miin- Arith.  (3d} 
233— LitUe,  Thomaa,  16,  CarUda  H.I*  (no  oocupation) 

Arith.  (2d) 
1021— Little  wood,  Frederick,  18,  Mancbestor  M.L,  derk 

-Bkpg,  (l«t) 
675 — LidngBton,    Walter,    16,  Hull  Young  Fegple'i 

Chr,  and  Lit.  Inst.,  derk— Bkpg.  (3d) 
301 — LiviagBtone,    liobert,    26,    Glaagew  Andersoti^t 

Uoiv,  Pop.  Erg,  Cbasea,  war^houftuman— Th. 

of  MuBic  (lat) 
160— Llojd.  Thomaa  H„  23,   Binmngham  and   Mid, 

InEt.,  derk— gpaniah  (3d) 
228— Lloyd,  Thomaa  R,,  l9,Carlifllo  M.L  (no  o<5Cupation) 

—Arith.  (2d) 
8o7— Lloyd,  William  H.  S.,  21,  City  of  London  Cdl., 

clerk— French  (3d)  ;  Bkpg.  (3d) 
785— Loban,  Robert  A,  T.,  20,  Birkbeck  Lit.  and  Sd. 

Inat,,  derk— Pol.  Econ.  (3d) ;  Bkpg,  (2d) 
4*1 — Lockhead,  John,  17,  Oka  go  w  M.  L,  clork — Bkpg, 

(1st) 
^624— Locking,  iTiomas  E,,  21,  Hull  Young  People** 

Chr,       *  - '    '    ^      '    '      —         - « 


g,  1  nomas  t..,  21,  nuii   ioung  Jr'eople'a 
and  Lit,  Inst.,  clerk— Bkpg.  (3d) 
1280— Lockver,  Joseph.  18,  New  Swindon  M.I,,  derk— 
Anth.  (2d)  ;  Bkpg,  (2d) 
858— Ixily,  Gustave,  17,  City  of  Tjondon  ColL,  clerk- 
German  and  i^ommoruial  German  (lat),  with 
the  Second  Prize  of  £3  ;    Arith,  (2d) ;    Gom- 
mereial  French  (Ut) ;  Bkpg*  (lat) 
1246— Longbot torn,  Renban,  23,  Sbeffield  Young  Men's 
Chr.  Assoc,  (no  occupation  stsfcod)— Bkpg,  (2d) 
686— Lord,  Robert,   17,  Ipswich  W.M.   CoU.,  clerk- 

Bkpg.  (2d) 
aOa^Lorimer,  Henry,  23,  Gliiagow  Andereon'a  TJniv. 

Pop.  Evg.  Classefl,  dork— Th.  of  Music  (2d) 
787— Lovesy,  Join  J,,  21,  Birkbeck  Lit*  and  Sci.  Inat*, 
teacher— Arith,  (lat) 
1 — Lovie,  Jobs,  18,  Aberdeen  M.L,  shopkeeper — 
Eng.  Lang.  (3d) 
IttOS— Lowre,  Edward,  17,  Mossky  M.L,  piecor— Bkpg. 


1117--Lowry,  Robert  B.  MeA.,   17,  OUhim  hpxam, 

book-keeper — Arith.  (lit) 
161 — Lncas,  Chnatoph^,  17,  Birmiag^icin  md  IQi 

Inst.,  teacher — Arith-  (3d) 
182^LtJckett,    Hnny  F,,  IB,  BiimingfatB  «ii  lit 
Inst.,  clerk — German  (I art) 

303— McArtbuTt  James,  26,  Glaigow  AMimmtitVm, 

Pop.  ETg.  Clasaea,  hkcksmith— Th  of  Kai 

(lat) 
970^Mc  A  inland,  Humphrey,  16,  Lberpod  IstiLiA 

-Bkpg,  (2d) 
4n*-McCall,  Jamei   T.,  17,    Gli^gow  Atk, 

French  (3dJ 
e,  Jonn, 


306 — MeOanoe,  Jolw,  20,  Glaagow  Andfima  <i  Vmi 

Fop.  Eii'g.  ClaBies,  derk — Bkpg,  (Ut) 
306— McColloek,  John,  30,  GUjgY>w  Anderton'i  U; 

Pop,  Erg.  Clawes,  printer — Tb.  of  MaiH| 
40l~Macdonald,  James  D,,  26,  Glasgow  kihnU 

keepoi^Bkpg,  (2d)  ' 

447— McFarlane,   John,    17,  Glasgow  Yooflf  1 

Sqc,  engineer — Arith.  (3d) 
443- MoGhle,  Danid»  32,  Glasgow  M.L,  derk-H 

Mmk  (l8t),  with  the  Fust  Priaeof  £1;  1 

860— Machin,  Joseph,  10,  Cit^  of  Lcmdcn  GoU.,« 

French  (3d) 
437— Mcintosh,   Daniel,  18,    Gla^^W   M.I.,  ck 

Eng.  Lang,  (3d) 
380— Mclatyre,  John,  17,  Glaflgow  Atk,  derk— fti 

430— Mclver,   Roderick,   26,   Qhu^gow   ILU  ^ 

Arith.  (2d) ;  Bkpg,  (1st) 
444- McKechnie,  Noil,   16,  Glajgow  MX,«iW 
Arith.  (3d) 
Bd^Hackon^e,  Douglai  F.,  1S»  Abeideoi  ILI|  i 

^Bkpg.  (3d) 

308— McKillop.  Dogald,  26,  Gliug^w  Andjewfi'iC 

Pop,  Erg,  Olasses,  priater^- Th*  of  Hbh^ 

370— MeKinlaj,  Duncan  M„  18,  GU«gov  AO^] 

draughteman — Eng,  Liuig.  (M)  J 

300— MeKin  1 11  r ,  Tb  emas  M,,  1 8,  Glu^w  AH^  M 

Spankh  (lat),  with  the  Beoo&d  Ptiat«rtf 

427— Mackintoch,  Darid  McNab,  22,  Glasgow  I 

clerk— Eng.  Lang,  (2d) 

1069— McLachlan,  Joseph,  34,  Mandieitfit  M.L,<w 

Bkpg  (1st) 
1192— McLean,  John,  23,  SiOford  W,M,  OoH,  ek 

Arith.  {3d) 

300— Maclean,    Laehlan,     24,     Glaflgow  Ante 

Univ.  Pop^  Erg.  Qaasas^  divogblwtuia-'^ 

Mueie  (3d) 

1103--McLelkn,  Jaraea,  28,  Salfoffd  W.M.  CdL,  m 

houseman — French  (3dJ  ! 

416— McUod,  John  G.,  23,  Glasgow  Atk,  wsrato 

man — Bkpg,  (3d)  J 

311— Macleod,  William,  30,  Glasgow  Asderwm'iU 

Pop.  Evg.  Classes,  derk — Th.  of  Mooc  M 

lOOJ^-McmUan,  John,  21,  Manchoster  M.t,  boom 

-Arith,  (lat)  J 

37(K— Hcl^fillan,  Malcolm,  15,  Glasgow  Aih,i  M 

Bkpg.  (3d)  J 

3l2~MoNflir,   John,  34,  Glasgow  AndiSflWi'i  Q 

Pop.  Evg,  Classes  (no  occnpation  a^ttm^ 

of  Music  (2d)  u 

434— McNaugbton,  Charles   J„    31,   Olu^w  * 

derk— Spanish  (3d)  I 

1360— MoNicoU,  CbarloB,  17,  Dundee  Young  Meftil 

Assoc.,  dork — ^Gtormati  (3d)  J 

1342— MoPherson,  Alexnader,  33,  Bniid«a  Yoonf  W 

Chr.  Aaaoe,,  derk- Bkpg.  (2d)  ^ 

1330— MePherBon,  Stewart,  22,  Doiid**  Ywfflg  W 

Chr.  Assoc.,  mechajiio — Aritk  (2d) 

1071— Madders,  John  W.,  19,  Mud&ttter  UJ-*  ^ 

houseman — French  (2d)  .1 

37— Makinaon,  Daniel  D.,  22*  Aberdesi  MX,  «m1 

Eng,  Lang,  (3d)  I 
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1346— Haloolm,  William  8.,  20,  Dondee  Young  Men's 

Absoo.  (no  occupation  stated) — French  (3d^ 
914— Maloom,  John,  21,  Glasgow  Anderson's  Unir. 

Pop.  Evg.  Classes,  derk— Th.  of  Music  (3d) 
711— Malim,  Herbert,  17,  Birkbeok  lit  and  Sol.  Inst., 

derk— Arith.  (1st) ;  B^g.  (2d) 
164— MalHnson,   Josq>h,  19,  Birmingham  and  Mid. 

Inst.,  derk — German  (Ist) ;  Eng.  Lang.  (1st) ; 

French  (3d) 
1374— Mann,  Frederick  W.,  20,  Quebec  Inst.,  derk— 

Bkpg.  (3d) 
478-lfarshall«  James   T.,  19,   HaU&x  W.M.  Coll., 

orerlooker— Arith.  (3d) 
376— Martin,  Alexander,  18,  Glasgow  Ath.,  derk — 

French  (3d) 
642— Martin,  Joseph  J.,  19,  Hull  Young  People's  Chr. 

and  Lit.  Inst.,  compositor— Eng.  Lang.  (3d) 
801— Marrin,  Henry,  24,  Biikbeok  lit  and  Sd.  Inst., 

warehouseman — French  (3d) 
1313— Mathews,  Richard,  25,  Dublm,  soldier— Arith.  (2d) 
1366— Matthews,  Alexander,  19,  Dundee  Young  Men's 

Chr.  AoKKs.,  derk— Oerman  (3d) 
61S— Maunder,  Herbert  W.,  21,  Leicester  W.M.  Coll., 


derk— Bkpg.  (3d) 
-•     •    1,  19,  Bii 

860— Middletoxi,  llalpb  J.,  25,  City  of  London  Coll., 


768— May,  Charles,  id,  Birkbeck  Lit.  and  Sci.  Inst., 
Jerk— Bkpg.  (1st) 


clerk— Bkpg.  (2d) 
165— Milboum,  Mfury  L.,  17,  Birmingham  and  Mid. 

Inst,  ^o  occupation),  Arith.  (3d) 
816— Millar,  William,  21,  Glasgow  Anderson's  Uniy. 

Pop.  Evg.  Classes,  architect— Th.  of  Music 

jlst),  with  the  Second  Prize  of  £3,  and  the 

Third  Prize  of  £1  for  Writing  and  Manuscript 

Printing 
913— Millard,  Joseph  G.,  17,  Boyal  Polytechnic  Coll., 

derk— Arith.  (1st) ;  Eng.  Lang.  (3d) 
777— MUls,  Alfred  T.,  20,  Birkbeck  Lit  and  Sci.  Inst., 

warehouseman — Pol.  Eoon.  (3d) 
1343— Mills,  James  M.,  22,  Dundee  Young  Men's  Chr. 

Assoc.,    teadier— Arith.    (3d);    Eng.    Lang. 

(8d) 
479— Mills,  Moses  W.,  23,  Hali&x  W.M.  Coll.,  joiner 

-Bkpjr.  (Ist) 
32— Milne,  Alexander,  18,  Aberdeen  M.I.,  printer — 

Eng.  Lang.  (2d) 
317— Milne,  William,  22,  Glasgow  Anderson's  Unir. 

Pop.  Evg.  Classes  (no  occupation  stated) — ^Th. 

of  Music  (2d) 
1195— Mitcham,  George,  22,  Salford  W.M.  ColL,  book- 
finisher— Arith.  (3d) 
166— Mitchell,  Albert  G.,  22,  Birmingham  and  Mid. 

Inst,  organist— ill.  of  Music  (1st) 
682— Mitchell,  .Umes,  17,  Birkbeck  lit  and  Sd.  Inst, 

derk— Bkpg.  (3d) 
260— Mitchell,  Thomas  C.,  19,  Edinburgh  Watt  Inst, 

book-keeper— Arith.  (2d) ;  Bkpg.  (3d) 
223— Molineux,  James,  19,  Carlisle  M.X,  clerk— Arith. 

(2d) 
65— Mollison,  Hans  G.  L.,  19,  Aberdeen  M.I.,  derk— 

Eng.  Lang.  (2d) 
581— Moore,  Henry,  17,  Hull  Young  People's  Chr.  and 

lit  Inst.,  derk— Blrog.  (3df 
802— Moores,  Thomas,  20,  Leeds  Young  Men's  Chr. 

Assoc,  (no  occupation   stated)-^Arith.    (3d) ; 

Eng.  Lang.  (3d) 
1143— Moreton,   George,   23,  Rugby,  butcher— Arith. 

(1st) 
407— Morrison,  William,  16,  Glasgow  Ath.,  derk— 

Bkpg.  (3d) 
917— Morse,  Bosa  S.,  28,  Royal   Polytechnic  CoU., 

goyemess — G^erman  (2d) 
1151— Morton,   John,    30,   Rugby,   gas-fitter— Arith. 

1«34— Mort^  Samud,  17,  Dundee  Young  Men's  Chr. 
Assoc.,  lithographer— Arith.  (3d) ;  Eng.  Luig. 


480— Morton,  Sydney,  23,  Halifiuc  W.M.  Coll.,  ware- 
houseman— 'Th.  of  Music  (3d) 
440— Moses,  David,  19,  Glasgow  M.I.,  derk— Arith. 

(3d) ;  Bkpg.  (IstJ 
1061— Mott  Henry,  22,  M.anche6ter  M.I.,  clerk— French 

(3d) 
862— Mountford,  Allen  W.,  19,  City  of  London  Coll., 

clerk— Arith.  (Ist) ;  Commercial  French  (Ist) ; 

Bkpg.  (3d) 
1363— Mudie,  Charles  J.,  17,  Dundee  Young  Men's  Chr. 

Assoa,  teacher — German  (3d) 
1335— Mudie,  David,  18,  Dundee  Young  Men's  Chr. 

Assoc.,  engine  fitter— Arith.  (3d) 
1387— Muir,  George  J.,  18,  St  Stephen's  (Westminster) 

Evg.  Classes,  teacher— Anth.  (3d) ;  Eng.  Lang. 

(3d) 
387— Muir,  James,  19,Glasgow  Ath.,  derk— French  (3d) 
318— Muir,  Robert,  22,  Glasgow  Anderson's  Univ.  ^op. 

Evg.  Classes,  teacheiv-Arith.  (2d) ;  Commercial 

Hist  (2d) ;  PoL  Econ.  (3d) ;  Eng.  Lsmg.  (1st) 
123— MulhoUand,  Robert  W.,  28,  Be&st  Working 

Men's  Inst,  gardener— Gkurdening  (2d) 
69— Mullen,   Michael,  19,  Aldershot  and  Famham 

District  Board,  soldier — ^Arith.  (1st) 
788 — Mungeam,  Mary  S.,  32,  Birkbeok  Lit.  and  Sd. 

Inrt.  (no  occupation  stated)— Commercial  Hist 

(1st) ;  French  (2d) 
451— Munro,  George,  17,  Glasgow  Young  Men's  Soo., 

derk— Aritii.  (8d) 
17— Munro,  Malcolm,  29,  Aberdeen  M.I.,  jewdler— 

Th.  of  Music  (2d) 
724— Murison,  Frederick,  27,  Birkbeok  lit  and  Sci. 

Inst,  derk— French  (3d) 
266 — ^Murphy,  John,  18,  Cork  Catholic  Young  Men's 

Soc,  accountant— Arith.  (2d);  Eng.  laiig.  (Zd) 
192 — ^Murphy,  Peter,   21,   Bolton  M.I.,  stripper  and 

grader— Arith.  (2d) ;  Bkpg.  (3d) 
255— Murphy,  Timothy,  19,  Cork  Cathohc  Young  Men's 

Soc,  accountant — Arith.  (2d) 
368— Murray,  Charles  R.,  17,  Glasgow  Ath.,  derk— 

German  (2d) ;  French  (3d) 
1326— Murray,  James,  19,  Dundee  Young  Men's  Chr. 

Assoc.,  compositor— Eng.  Lang.  (3d) 
30— Murray,  Marion  M.,  18,  Aberdeen  M.I.  (no  occu- 
pation stated) — ^French  (Ist),  with   the  First 

Prize  of  £5,  and  the  Prize  of  £2  for  Females. 
863 — ^Mussenden,  Matthew  M.,  19,  City  of  London 

Coll.,  derk— Bkpg.  r3d) 
167— Myers,  Matilda  L.,  23,  Birmingham  and  Mid.  Inst. 

(no  occupation) — ^iSrench  (1st) 

238— Nanson,  John  S.,  17,  Carlide  M.I.,  architects' 
pupil— Arith.  (3d) 

168— Nason,  John  R.  W.  W.,  19,  Birmingham  and 
Mid.  Inst.,  merchanl^s  apprentice— Spanish 
(3d) 

606*-Naylor,  J.  H.,  17,  Leeds  Young  Men's  Chr.  As- 
soc, office  boy— Arith  (3d) 
1377— Neale,  Charles  M.,  19,  Quebec  Inst,  derk— Arith. 

(1st) ;  Bkpg.  {Ui 
1248— Neave,  William   fl.    M.,  19,  Sheffidd   Young 
Men's  Chr.  Assoc.,  derk— Eng.  Lang.  (3d) ; 
German  (1st) ;  Pol.  Econ.  (3d) 
1015— Needham,  Thomas,  16,  Manchester  M.I.,  derk— 
Bkpg.  (3d) 

744— Nevers,  Claudius,  39,  Birkbeck  Lit.  and  Sd.  Inst, 
gardener  —  Gardening  (3d);  German  (3d); 
French  (3d) 

915— Newton,  James,  19,  Royal  Polytechnic  Coll., 
derk— Bkpg.  (2d) 

456— Newton,  John  H.,  27,  Freetown  Working  Men's 
Inst.,  Glossop,  spinner— Bkpg.  (3d) 

864— Newton,  William  G.,  16,  City  of  London  Coll., 
Civil  Service— Arith.  (Ist)^  Bkpg.  (2d) ;  and 
the  First  Prize  of  £3  for  Writing  from  Dicta- 
tion; and  the  Fourth  Prize  of  £1  for  Hand- 
writing 
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Bkpg.(lit) 
196— Nightmgale,  Frfsderick,  17|  Bolton  H J.,  derk— 

Bkpg.  (Ut) 
1826— Ni¥on,  Albert,  16,  Dundeo  Toung  Moa'i  Oht, 

Assoc,  cltrk— Eng,  Lang,  (3c|) 
1121— Niven,  Hobert  C,  24,  Paiabv  AiiiiMii'    Initj 

clerk— Arith.  (3d) 
1020— NoliiD,  Michael  T.,  16,  Hanebeiter  M  J.^  carver 

jind  gilder— Commirdiil  Hist.  (3d) ;  BkM.  (3d) 

8— Norrie,Chas.,  1 7^  Aberdeeii  M  J.,  clerk— Ant1i.(3d) 

1017— Nuttall,   J«>tii»  le,   Wnndieater   JI.I.,  laddler— 

Bkpg,  a«t) 
318— NuttvT,  Obmlmt    26,  Burnley  MJ.,    loomer^ 

Arith.  (iBt) 
1212— Xutt<y,  John  H.,  10,  Stockport  Hand.  Sell.  Soc.» 

wr^rehoqflcmAQ— Arith.  (3d) 

1007— O'Bri^,  Cliajlefl,  21,  M^cheater  &tj,,  dmughtt- 

man — ^Frcnoh  (3d) 
1044 — Officer,  William ,  23,  Alanchester  M  J.,  woTQlionie- 

mftB-Arith  {Mr.  Ekpg,  (Ut) 
1093— Ogdon,  Alfred,   21,    Moaaley    M.L,   aelf^wstiug 

minder— Bkpg*  (2d) 
Ilia— Ugdco,   Frt)d,    16,  Oldhttm    Lfcaum,  dmiighta- 


mun-^Axith.  (In) 
213— O'Malley,  Patrick  6.,  38,  Burnky  MJ,,  hook^ 


S65— OUphact,  Charles 

oWk— Fmich  (3d) 


,  City  of  London  Coll., 


keeper — Bkpg.  (I it) 
1122 — QrchardBcn,  John,    19,   Palaley  Artoxans*  InHi* 

foreman' a  iiflaiflUGt— French  (3d) 
189^^0rmrod,  FmJeric    W,,    IG,    Bolton    Oh.   Inati 

temcW— Afith,  f  2d) :  Ensr.  Lime.  (2d) ;  French 

{3dJ 
322— Urr,  John^  22,  Gkagow  AndCTson'a  Univ.,  Fop, 

Evg,  Ukaaea,  cktk— Tb.  of  Music  (let) 
323 — Oirock,  Thomaa,  22,  Glasgow  Andoraon'a  Univ,, 

Pop.  Evg.  €lm9m,  clerk — Th.  of  Muiic  (I at) 
222— OstliJ,  Wilson,  20,  Carlialo  U*L  (no  occupation)- 

Arilh.  (2d) 
1305— OaUeF,    J*>hn,    21,     Wnkefield     M.l.,     grocer'i 

asaiatant— Arith.  (3d) :  Bkpg.  (3d) 
2^7— 0*SuIIivan,    Henry,    18,  Cork    Catholic    Yonng 

Mon*a  Soc,  (no  occnp*tion  atated)- Arith,  (2d)  ; 

Eng.  Lang.  (3d) 
fl34_Overton,  Ghurles  M.^  1 7,  Royal  Polytechnic  Coll.| 

dcrk— Aritb,  (3d) 
1063— Owen,   William  A.,   21,    Maoclieekr  M.I.    (no 

occupation  atat6d)^Ft^Dch  (3d);  Bkpg.  (2d) 

1261— Pkgett,  Wiater  W.,  1&,  Htourhridgo  Anoo.  Iiwti- 
tut^a,  dork-* Arilh.  (3d) 
G40— Piilmeri  Thoma*,  10,  Loicester  W.M.  Co|3,,  ehoe- 

metter— Tb.  of  Muaic  (od) 
727— Parker,  Alfnsd,  34,  Birkb^ck  Lit.  and  Sci.  InaL, 

clerk— Arith.  (lit);  French  (3d) 
482— Parker,  George,  Ul,  Halifax  W.M.  Coll.,  cont«ie- 

tor— Bkpg.  {U) 
S06— PiLTkiu,  BEary  T,,  23,  Citr^f  London  Coll.,  clerk 
— iJkpg,  (2d) 
lOlR' 'Parry,  Evan  H.»  21,  Maiicheator  M  J.,  dmughta- 

man — Arith.  (3d) 
1198— Partington,  Margaret  K,  21,  Ssilford  W,Jf.  ColL, 

RBHistaut  miHtresa— Arith.  (3d) 
438 — PatfiTi^  Jamea,  39,  Glasgow  MJ,,  book-keeper — 
Aritb.  (ad) 
7o — Paul,  Anorew,  27,  Alderehot  and  Famham  Dia- 
trict  Board,  aoldifir^-Aritb,  (2d) 
IHS — Pearson,  Loi^ieji  J.,  17,  Rugby,  teach er^^ Arilh* 

(3d) ;  Eog.  IjftDg.  (3d) 
900— Penfold,  Willinm,  17,  Kojal  Polytechmo  OoU., 
clerk— French  (3d) 
1366— Patera,  William  A.,  20,  Baudeo   Youog  Men's 

Chr.  Assoc,,  clerk— German  (ad) 
1328— Petriq,  William,  27,  Dundee  Young  Men's  CTir- 
Asaoc,  baeklonmker — Arith.  (2d) 


44  &— Pettf grew,  On  t  f n ,  30,  G  lipgoir  Toimf  Umig  an, 

clerk^  ■  '  , 

l@@_PhiUip8,  ' '  .  Bicsisghim  t&d  ICi  ImJ 

flerk— '"^piimflii  lod)  J 

94a-Phillit>s.  Willuyii  K,,  23,  Toaic  Bd.&  TbiM 

Ab^oc,  meaaenger-^Th.  of  Almic  M 
420- Philp,  William  f.,  19,  Glaigow  M^l/dlis^ 

loan — Arith,  ( lit) 
1190— Piokard,  John,  17,  Mfotd  WM,  CpL, 

Aritb.  (2d) 
Oia— Pickering,  Edward.  24,  Royal  FolTtttMeOhl 

book^keflper- Gertnan  (2d);  Bkpf.  (M) 
aOS— Pickup^   Henry,  22,  InreU  loit,    '    ' 

Arith.  (let) ;  Eng,  L«ng,  (Sd) 
029— Pike,    Thomas,     26,    Royal   Fol|iec)mi£  Qfl, 

ieweller- Bkpg.  (3d)  , 

780^Pm^,  AlJred  C,  24,  Birkbedc  Lit  BulSd.y 

joiuer— Arith.  (2d)  ^ 

41»S— Pills,  Tom,  18,  Hudden£dd  MJ^d«ik-B 

(3d) 
£97— Fl&ntlD>  Arthur  IL,    U,  Ipswich  W.E 

olork- Bkpg.  (3d) 
640— Plutta,  ChjirliHi,  23.  Leioertar  W.lt  Coll,  1 

bousoman— Th.  of  MitfLo  (Sd) 
§29— Plumm^r,  John  G.,  19,  HnB  Yooog  rMflit^fl 

and  Lit.  Inat,,  clerk^— Bkpg.  (3d) 
1201^PoiBon,  Joseph,  22,  SalJIi^id  W.H.  CoH,  i 

Arith.  (3d)  i  Bkpg.  (2dJ 
490— Pointon,  Thomaj,   19,    Mauley  Potinfl  i 

clerk- French  (3d) 
1202— Pollitt,  Robert,  17,  Sulford  W^M^OoO,* 

Arith.  (2d) 
033— Pool,  Caroline,  21,  BofMl  PolyteobnJC  CAj 

occupation)— Enf.  Lang,  (3a) 
412— Porteoui,  Chrialopher,  18,  Glaafow  Alh^l 

Eng.  Lang*  (3d) 
751— Porter,  Haniy,  20.  Birkbeck  Lit  and  SeLl 

upholaieTflr — Preneh  (3d) 
2ol— Portloy,  William,  17»  Cork  Catholic Twfflfl 

8oc.,  carpenter — Eng.  Lang^  \M) 
171 — Poftgate,  Xsalielk  J.,  18,  Binnin|fhAm  i 

Illit,  teacher— Eng.  Lang.  (2d) ;  Fkiadtl 
867--Potter,  Joieph  R.,  2  a,  City  of  London  f  " 

*^French  (3d) 
172— Powell,  Clara,  18,  Birmingham  iitd  Hiii 

(no  occupation) — Eng,  Lang.  (3d) 
8D— Prankerd,  Alfred  E,,  IG,  Aahford  U*lt* 

Aiitb.  (2d) 
686— Pratt,  William  J.,  26,  Birkheck   Lit. 

JuMt-t    in    Eatciae — Arith.    (lit); 

Hist,  (lat) ;  Eng,  Lang.  (3d) 
737- Price,  John  C,  26,  Qirkbeok  lit  and  fel 

acoountant — Freooh  (3d) 
1380— Pa11«zi,  Annie  S.,  24,  Quebec  IctU  |OTi 

German  (2d) ;  French  (3d);  Etif.  L^f 
1103 — ^Ponahon,  Jat&ea  B.,  30^  Nawvaalla-afi*^^ 

of  Eng.  Inat.,  teacher— Th,  of  Msm  \ 

French  (3d) 
006— Pye,  George  W.,  18,  Kentiih-town  Ul 

warehooaeiaan— Tb.  of  Music  {U} 

743— Qnilter,  Eliahn,  24,  Biikbeck  Lit.  aoJ  ^^-  ^^ 
clerk- Th.  of  Muaic  (lat) 

64— Ratp  WiRiftm  A*,  18,  Ab«ide«&  Mi.,  (MkH< 

Lang.  (3d)  ,^, 

668— Rainea,  John,  20,  City  of  Loodoa  0»II.«J«*; 

584-BamBcy,  George,  20,  HoH  t<niii|  1^  J^* 

and  Lit.  Inat,  warebonae  fewmafl— »f -  *^' 

(3d)  -, 

1361— Rattray,  Robert,  20,  Dundee  Tom*  II<b«  "«^ 

Aiioc,  clerk — Spanieb  CM)  -  « 

869— Earenacroft,  George  A,,  10,  t%of  tod*«*"' 
ckrk— Bkpg,  (33)  ^  . 

fi&7— Eawlinjon,  MatUieWp  80,  UmM^  »^' 
— French  (3d) 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  Jtoh  18,  1876. 


688 


7M— Read,  Emeit  J.,  18,  Birkbeok  Lit.  and  Sd.  LiBt., 

warehooBeman — French  (3d) 
llM^Baading^,  Jease  ▲.,  16,  Rugby,  teacher— Arith. 

(2d) ;  Eng.  Lang.  (3d) 
411-Readmaa,  George  W.,  18,  Qlaagow  M.L,  clerk- 
French  (3d) 
381— Beay,  George,  19,  Carlisle  M.L,  clerk— Arith. 

(2d) 
1062— Bedftim,  John  R.,  22,  Manoheeter  M.L,  clerk- 
Spanish  (let) 
6»6— ReeTS,  John  B.,  16,  Ipewioh  W.M.  CJolL,  clerk— 

Bkpg.  (3rd) 
1357— Reid,  George,  22,  Dundee  Tonng  Men's  Ohr. 

Amoc,    assistant   inspector   of    weights   and 

measures— German  (dd) 
1339— Reid,  James  W.,  19,  Dandee  Toung  Men's  Ohr. 

Assoc.,  clerk- Bkpg.  (8dy 
325— Reid,  William,  21,  Glasgow  Anderson's  Univ. 

Pop.    ETg.    Glasses,  warehoaseman- Spanish 

(Ist),  with  the  k  irst  Prize  of  £5 
32^— Rdd,  William  J.  D^  22,  Glasgow  Anderson's 

Uniy.  Pop.  £yg.  Glasses,  clerk- Th.  of  Mus. 

(1st) 
1078-Restall,  Ernest,  19,  Manchester   M.I.,  clerk— 

Arith.  (3d) ;  PoL  Eoon.  (3d) :  Eng.  Lang.  (Ist) 
870— Reynolds,  iHathanieL  16,  City  of  London  Coll., 

derk— Bkpg.  (3d) 
690— Rich,  Annette  L,  16,  Birkbeck  Lit.  and  Sci.  Inst. 

(no  oooapation) — Th.  of  Music  (2d) 
765— Rich,  Charlotte  I.,  83,  Birkbeck  Idt.  and  Sci. 

List,  music  teachei^— Th.  of  Music  (1st) 
ft59— Richardson,  Frederick,  26,  Leicester  W.M.  Coll., 

warehooteman- German  (3d) 
745~Richardaon,  Henry,  22,  Birkbeck  Lit  and  Sci. 

List,  derk— French  (3d) 
327— Riddoll,  John,  28,  Glasgow  Anderson's  TJniv.  Pop. 

Bvg.  Classes  (no  occupation  stated)— Th.  of 

Mnaic  (2d) 
174— Ridgway,  Arthur  H.,  24,  Birmingham  and  Mid. 

Inst,  dark  and  organist— Th.  of  Music  (let) 
173— Ridgway,  John  W.,  26,  Birmingham  and  Mid. 

Inst,  toboolmaster — ^Th.  of  Music  (2d) 
871— RiUy,  Edmond  J.,  16,  City  of  London  Cfoll.,  derk 

—Arith.  <lst) ;   Bkpg.  (1st) ;  and  the  Third 

Prise  of  £1  for  Writing  from  Dictation 
48»«-Riley,  Joseph  A.,  23,  HaUfax  M.L,  derk— Bkpg. 


220— Riley,  William,  17,  Burnley  M.I.,  bundler— Arith. 

(Sd) 
767— Biorden,  George  J.  J.,  24,  Birkbeck  Lit  and  Sd. 

Inst.,  engraver — Arith.  (Ist) 
1809-Rilohie,  Henry,  31,  Dublin,  soldier— Arith.  (2d) 
872— Robbins,  James  L.,   20,  City  of  London  Coll., 

derk— Pol.  Boon.  (3d) ;  Blrog.  (2d) 
328— Robb,  James,  24,  Glasgow  AndeTson's  Univ.  Pop. 

Ewg.  Classes,  clerk— Th.  of  Music  (3d) 
666— Roberts,  Robert  A.,  21,  Birkbeck  lAt  and  Sci. 

Inst,  derk— Bkwf.  (1st) 
732— Robinson,  Frederick  W.,  23,  Birkbeck  Lit  and 

Sd.  Inst,  clerk— Bkpg.  (2d) 
1230— Robinson,  Robert  H.,  24,  Sheffield  Ch.  of  Eng. 

Inst.,  manager— Bkpg.  (3d) 
1340— Rodger,  David,  21,  Dundee  Toung  Men's  Chr. 

Assoc.,  derk— Bkpg.  (let) 
1087— Roe,  John,  20,  Manchester  M.I.,  book-keeper— 

Arith.  (3d)  ;  Bkpff.  (1st) 
1051— Roscoe,  James,  18,  Manchester  M.I.,  derk— Arith. 

with  the  First 


(2d);   Commercial  Hist.  (Ist); 
Prize  of  £6 ;  Eng.  Lang.  (2d) 
U)se,  John  H.,  27,  City  of  Londoi 


873— Rose,  John  H.,  27,  City  of  London  Coll.,  clerk— 

Eng.  Lang.  (3d) 
56— Roes,  James  A.,  21,  Aberdeen  M.I.,  clerk— French 

(3d) 
S8-.B0SS,  Jdm  K.  M.,  18,  Aberdeen  M.L,  derk- 
French  (3d) 
l>18-*BQind,  Ja&e,  29^  Dudley  M.L,  teadier-Arfth. 
(3d) 


1817— Round,  Kate,  16,  Dudley  M.L    (no  occupation 

stated)— Arith.  {Zd) ;  'Th.  of  Music  (3d) 
226— Rudd,  Mary  E.,  19,  Carlisle  M.L  (no  occupation 
stated)— Th.  of  Music  (1st),  and  the  Council 
Prise  of  Ten  Guineas  for  Females. 
1104 — Rutherford,  George,  24,  Newcastle-on-Tyne  Ch. 
of  Eng.  Inst.,  derk— Bkpg.  (2d) 
22— Ruxton,  John  C,  19,  Aberdeen  M.I.,  pupil-teacher 

—Arith. (1st);  Eng.  Lang.  (2d) 
175— Rylatt,  Emily  J.,  22,  Birmingham  and  Mid.  Inst, 

(no  occupation)— Th.  of  Music  (1st) 
574— Rymer,  Frederick  J.,  16,  Hull  Young  People's 
Chr.  and  Lit  Inst.,  clerk— Bkpg.  (1st) 

658— Sage,  Joseph,  21,  Leicester  W.M.  Coll.,  ware- 

houseman — German  (3d) 
874— Salin,  James  F.  A.,  27,  City  of  London  Coll., 

clerk — Spanish    (3d) ;    German   (1st) ;    Com- 
mercial French  (1st) 
498 — Salmon,  Julia  E.,  17,  Hertford,  teacher— Arith. 

(3d) ;  Eng.  Lang.  (3d) 
1140— Sampson,  William  T.,  18,  Penzance,  plumber— 

Arith.  (3d) 
84— Samson,  William  B.,  22,  Ashford  M.L,  boiler 

maker— Arith.  (3dj 
864— Sandeman,  Frank,  18,  Glasgow  Ath.,  warehouse- 
man— Eng.  Lang.  (3d) 
1227— Sanderson,  Kewlove  E.,  16,  Sheffield  Ch.  of  Eng. 

Inst.,  tMicher — Arith.  (Ist) 
754— Sargeant,  William  H.,  20,  Birkbeck  Lit  and  Sd. 

Inst,  clerk — German  (2d) 
579— Scaum,  George,  17,  Hull  Young  People's  Chr. 

and  Lit.  Inst.,  derk — Bkpg.  (1st) 
1095— Schofield,  John,  22,  Mosdey  M.L,  clerk— Arith 

(3d) 
665— Schofield,  Joseph,  21,  Lockwood  M.L,  weaver— 

Eng.  Lang.  (3d) 
1098*-Schofleld,  Joseph,  19,Mossley  M.L,  derk— Arith. 

(3d) 
329 — Scobie,  James,  26,  Glasgow  Anderson's   Univ. 

Pop.    Evg.    Classes,    warehouseman — ^Hi.    of 

Music  (Sd) 
556— Scott,  Anthony   E.,   17,  Hull   Young  People's 

Chr.  and  Lit.  Inst.,  hosier- Eng.  Lang.  (3d) 
1253— Scott,  Charles  H.,  19,  Stourbridge  Assoc.  Insti- 
tutes, derk— Arith.  (2d) 
176 — Scott,  Edward  J.,  26,  Birmin^am  and  Mid.  Inst., 

gold  chain  manufacturer— Th.  of  Music  (Ist) 
83<y — Scott,  James,  22,  Glasgow  Anderson's  Univ.  Pop. 

Evff.  Classes,  teacher— Arith.  (2d) ;  Eng.  Lang. 

229 — Scott,  Joseph,  18,  Carlisle  M.I.  (no  occupation) 

—Arith.  (1st) 
331 — Scott,  William,  24,  Glasgow  Anderson's  Univ. 

Pop.  Evg.  Classes,  draper— Th.  of  Music  (2d) 
332— Scouler,  ^hn,  22,   Glasgow   Anderson's  Univ. 

Pop.  Evg.  Classes,  clerk— Bkpg.  (Sd). 
1125— Scurlock,  Thomas  H.,  17,  Pembroke  Dock  M.L, 

shipwright's  apjprentice— Arith.  (Ist) 
760— Seary,  Thomas   C.,  25,  Birkbeck  Lit.  and  Sci. 

Inst,  draughtsman — Th.  of  Music  (let) 
484— Seed,  John  W.,  18,  Halifax  W.M.  0611.,  book- 

keepei^Arith^2d) 
706— Sellar,  George  W,  18,  Birkbeck  Lit  and  Sci. 

- '"rench(3d);  Bkpg. 

£5  for  Handwrit- 


Inst.,  clerk— Arith.  (1st) ;  French  (3d) ;  Bkpg. 

{2d) ;  and  the  First  Prize  of  , 

mg. 


663— Semlev,  William,  21,  Lockwood  M.L,  blacksmith 
—Eng 
rgean 
(l?t) 


fng.  Lang.  (3d) 
1092— Sergeant,  Seth,  21,  Mosdey  M.L,  minder— Bkpg. 


615— Seville,  William  G.,  22,  Ldcester  W.M.  Coll., 

derk— Bkpg.  (3d) 
1106— Sewell,  Wilfiam,  20,  Newoastlo-on-Tyne  Ch.  of 

Eng.  Inst,  clerk— Bkpg.  (3d) 
433— Shanks,   John  B.,  20,   Glasgow  M.L,   deric— > 

Spanish  (3d) 
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670— Sharpe,  James,  19,  Birkbeok  lit.  and  ScL  Inst, 

in  Civil  Serrioe — /Uith.  (Ut) 
764— Sbarpe,  Phillip,  22,  Birkbeok  Lit.  and  Soi.  InBt., 

clerk — Arith.  (Ist),  with  the  Second  Prize  of  £3 
718— Shaw,  Arthur  H.,  18  Birkbeck  Lit  and  Sci.  Inat, 

clerk — Arith.  (lit) ;  (German  (3d) 
661 — Shaw,  John  W.,  26,  Lookwood  M.I.,  weaver — 

£ng.  Lang.  (3d) 
1207— Shaworosf,  James  J.,  18,  Salford  W.M.  Coll.,  clerk 

—Arith.  (3d) 
94 — Shepherd,  James,  18,  Bacnp  M.I.,  weaver — Arith. 

(3d). 
728— Sherlock,  Peter,  24,  Birkbeck  Lit.  and  Sci.  Inst., 

engineer — ^Fronch  (2d) 
333 — Shirlaw,  William,  29,  Glasgow  Anderson's  Univ. 

Pop.  Evg.  Classes,  fimcy  wood  worker — ^Th.  of 

Music  (2dO 
1045 — Shorrocks,  Thomas,  16,  Manchester  M.I.,  draper 

-Bkpg.  (1st) 
1265 — Short,  Francis  J.,  17,  Stourbridge  Assoc.  Insti- 
tutes, engineer's  pupil — Arith.  (2d) 
973— Shortall,  Nicholas,  17,  Liverpool  Inst.,  clerk — 

Arith.  (3d) 
1009— Sidebottom,  Alfred  W.,  17,  Manchester  M.I., 

apprentice — ^Arith.  (3d) 
83 — Silverwood,  Joseph,  18,  Ashford  M.I.,  ooaohmaker, 

—Arith.  (2d) 
1072— Simons,  Charles,  17,  Manchester  M.L,  clerk— 

Bkpg.  (l8t) 
205 — Simpson,  James,    16,    Burnley  M.I„  weaver — 

Bkpg.  (3d) 
209 — Simpson,  Jerae,  19,  Burnley  M.I.,  cloth-looker — 

Arith.  (2d) 
1031 — Simpson,  John  W.,   17,  Manchester  M.I.,  ap- 

prentice— Arith.  (3d) ;  Bng.  Lang.  (3d) 

421— Sinclair,  John,  18,  Glasgow  M.I.,  clerk— Arith.r2d) 

54^9ivewright,  David,  16,  Aberdeen  M.I.,  clerk — 

Eng.Lanff.  (3d) 
876— Skelt,  Joseph,  23,  City  of  London  ColL,  derk— 

Bkpg.  (Ist) 
554— Skinner,   William  H.,  17,  Hull  Toung  People's 

Chr.  and  Lit.  Inst,  derk — Eng.  Lang.  (3d) 
762— Slater,   Charles  F.,  19,  Birkbeck  Lit  and  Sci. 

Inst,  derk— Arith.  (Ist) 
237— Slater,  John,  16,  Carlisle  M.L,  student— Arith. 

(let) 
113— Slean,  Michad,  18,  Belfast  Working  Men's  Inst, 

derk— Arith.  (1st) 
1111— Sleightholm,  John  F.,  22.  Oldham  Lyceum,  roller 

turner— Th.  of  Music  (3d) 
696— Smith,  Alfred,  28,  Birkbeck  Lit.  and  Sci.  Inst, 

agent— Pol.  £con.  (2d) 
719— Smith,  Arthur  G.,  16,  Birkbeck  Lit  and  Sci.  Inst, 

derk — ^Eng.  Lang.  (3d) 
951— Smith,  Charles  £.,  21,  Tonic  Sol-fa  Teachers' 

Assoc.,  derk— Th.  of  Music  (2d) 
63— Smith,   David,    27,    Aberdeen   M.I.,    clothier's 

assistant— Th.  of  Music  (Ist) 
561— Smith,  Francis,  26,  Hull  Young  People's  Chr.  and 

Lit.  Inst,  compositor— Arith.  (3d; 
1358— Smith,  Harry,  19,  Dundee  Young  Men's  Chr. 

Assoc.,  derk— German  (3d) 
1314— Smith,  John,  26,   Dublin,  soldier— Arith.  (3d); 

Th.  of  Music  (3d) ;  French  (3d) 
715— Smith,  John  H.  A.,  24,  Birkbeok  Lit  and  Sci. 

Inst,  derk— French  (2d) ;  Bkpg.  (1st) 
878— Smith,  John  S.  19,  aty  of  London  Coll.,  derk— 

Bkpg.  fist) 
975 — Smith,  John  S.,  43,  Liverpool  Inst,  derk — ^Pol. 

Econ.  (2d) 
1208— Smith,  Mary  J.  19,  Salford  W.M.  Coll.,  assistant 

schoolmistress— Arith.  (3d) 
334 — Smith,  Thomas,  23,  Glasgow  Anderson's  Univ. 

Pop.  Evg.  Classes,  pawnbroker— Th.  of  Music 

(3d^ 
976'-Smith,  Thomas  J.,  28,  Liverpool  Inst,  clerk— PoL 

Econ.  (3d) 


374— Smith,  William,  27,  Glasgow  Ath.,  derk— 6] 

(1st) 
974 — Smith,    William,   17,   Liverpod 

Arith.  (2d) 
879— Smyth,  James,  31,  City  of  London  OdL, 

Arith.  (2d) ;  Bkpg.  (3d) 
927— Snudden,  Alice  M.,  26,  Royal  Pdytechme 

music  teacher — ^Th.  of  Music  (lit) 
230— Somerville,  Michael  B.,  16,  Carlisle  K.I.,  d 

Arith.  (2d) 
880— Soundy,  Arthur  T.,  17,  City  of  London  CoIL,  da 

-Bkpg.  (3d)  ^ 

881— Soundy,  Henry,  19,  City  of  London  OoH,  deik- 

Bkpg.  (3d) 
423— Souttar,  George,  23,  Glasgow  M.L, 

Arith.  (3d) 
203— Spencer,  Samud   H.,  19,  Bomley  Ml., 

looker— Arith.  (8d) 
81— Spencer,  Walter,  16,  Ashford  M.L,  dok-Aot 

(2d)  ^ 

882— Spooner,  (George,  21,  City  of  London  CoH, 

-Bkpg.  (3d) 
680— Stafford,  Frederick,  18,  Birkbeck  Idt  isd  Si 

Inst,  derk— Arith.  (2d) ;  PoL  Econ.  (2d) 
96— Standrmg,  Benjamin,  18,  Baci^  M.L, ' — 

Arith.  (3d) 
1156— Staniforth,  Harry,  16,  Salford  W.M.  Coll, 

—Arith.  (1st) 
1100— Stanners,  Thomas,  19,  Newcastle-on-Tyoe  CL 

Eng.  Inst,  clerk— Arith.  (Ist) 

497— Starr,  Henry  P.,  18,  Hertford,  printer— AiitlL(l 

1295 — Stead,  James  E.,  20,  York  Instyhodsr— Axitk.(3 

178— Steer,  Rebecca,  19,  Birmingham  and  Mii  In 

teacher— French  (3d) 
573— Steventon,  Wilbert,  22,  Hull  Young PeopbiQ 

and  Lit  Inst,  derk— G^erman  (2d) 
33— Stewart,  George,  16,  Aberdeen  M.L,  olerk-l 

Lang.  (3d^ 
387— Stewart,  Jonn,  29,  Glasgow  Andenoa'f  la 

Pop.  Evg.  Classes,  assistant  inspector  of  poor 

Th.  of  Music  (3d) 
338— Stewart,  John  K.  W.,  20,  Glai^w 

Univ.  Pop.  Evg.  Classes,  teacher— Ih.  of  Mi 

(l9t) 

340— Stobbs,  James  T.,  20,  Glasgow  Andoion'i  Us 

Pop.  Ev^.  Classes,  derk— Th.  of  Miuic  [U] 
341 — Stobo,  Gavin,  29,  Glasgow  Anderson's  UmT.Fi 

Evg.  Classes,  mason— Th.  of  Music  (lit) 
930— Stone,  Mary  A.,  29,  Royal  Poljjedmic  CdL 

occupation) — Gterman  (2d);  Eng,  Lang.  (3< 

French  (2d} 
1266— Stone,  Samuel,  30,  New  Swindon  M.L,  cM 

1269— StoneVSidney,  17,  New  Swindon  M.Im  taschd 

Arith.  (3d) 
842— Strang,  David  B.,  22,  Glasgow  Andeiton'f  Hi 

Pop.  Evg.  Classes,  derk— Spanish  (lit) 
771— Strong,  Hermann,  21,  Birkbeck  lit  ind  i 

Inst,  derk— Arith.  (2d) ;  French  (ad) 
68— Stribling,  Henry,  35,  Aldershot  and  Fuok 

District  Board,  soldier— Arith.  (2d) 
20 — Stuart,  Alexander,  23,  Aberdeoi  M.L, 

man— Th.  of  Music  (2d) 
687— SuffeU,  Arthur  J.,  21,  Birkbeck  Lit  sad  9 

Inst.,  derk— French  (3d) 
701— Sullivan,  Danid,  22,  Birkbeck  Lit  aadSd 

compositor— Arith.  (3d)  ^ 

485— Sutcliffe,  Novello,  19,  Hali&zWJLOAiV* 

sizer— Arith.  (2d) ;  Bk^f .  (Sd) 
53 — Sutherland,  David,  18, 

Bkpg.  (3d) 
459— Swann,  Jos^h,  20,  Fi  uiilowm 

weaver— Arith.  (2  " 
486— Sykes,  John  H.,  19, 

Arith.  (2d) 
406— Sym,  Williain,  18^ 
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^  Chot^  M.,  19,  Hugbj,  clerk— Aiitli.  (2d) 

f  GeorgE>,  2'),  Glasgaw  Anderflon^a  Uaiv> 
'  Pop*  Evg.  Cl«»»es,  trftveUer — Th,  of  Mn^c  flit) 
fc*W»  ChiirleB  D-,  23,  City  uf  London  CoH-t 
"—  -Bkpg,  (lit) 

Edward,  20^  GlAjgow  AiidflTBcni*i  Unir, 

Henry,  20,  Bacup  5IJ.,  ivettver — AriUi. 

iylor,  Henry  W.,  19,  Bow  and  Bromley  Inet., 

I  d«rk— Bkpg.  [3d) 

mjhr,  Hsffh,    17,   Bncup  MJ-,  teacher— Eng* 

_Liiig,(ad) 

'  flor,  Willkm  H.,  23,  Birmlngfaam  and  Mid. 
,,  derk^Eog,  Lang,  {Ist) 
\n^  ^ikmest  16 ■   Manch^^Btur    M.Li    islerk — 
f-  (3d) 

Qe,  Ea^pn©  V*^  10,  Holl  Ch,  Tnst,,  sub- 
Hbmrian — (A&rmtm  (3d) 
Tbmploton,  John,  2S,  Glaagow  Andenon'a  Vmr. 

Fop.  Ev|^.  Cla»sm,  clork— Th.  qf  Mtisit!  (3d) 
pitcher,  Jamea,  36,  Uity  of  London  Coll.,  wure* 
I  hjQUieman — Bkpg,  (dd) 

EfeiicheT,  Thomaa  W.,  17,  City  of  Loadon  CoO,, 
clerk— Bkpg.  (3d) 

mom,  Jamea,   24j  DiandeiS  Young  Men*a  Chr» 
Amoc.f  draper'a  Bfisistant — Bkpg,  (3d) 
^amafl,  Glt>prj^o,  19,  Liverpool  Inat-,  aecoiintant 
— Arith.  r-!d.i ;  En ^.  Lang.  (3d) 
[bomfti,  Thomaflt  35,  Carm*iftiien  Lit.  and  ScL 
f  lMt.,bookkeepeT^Arith.  (M)  ;  PoL  Econ.  (2d) 
^omaa^  Willititn  J,,   17.  Peu^anoe,   teacher — 
■  ntli.  (3d} 
apnn,  Edward  H.,  21,  Hull  Yonng  Poople*B 
iQir.  and  Lit.  Irurt,  printer — Kn^.  h^mg.  (3d) 
Dfoiu    Frederiefc   M.,    20,   GUagow   Alh,, 
k-^Arith,  (3d} 
BomnicnL,   Robert  A.,   IG,   Baw  and  BromW 
IJ^aiL,  clerk— Bkpg,  (3d) 
pompaon,  Thomiia  P.,  li>,  New  Swindon  M.L, 
[ckrk— Arith.  (2d} 

a,  Alexander,  20,  Aliardaen  il.L*  clerk — 

a,  DaTid  B.,  19,  City  of  London  CoO.* 
[derk— French  (3d) 

p»Duon,  Fnadn^ck  M,,  20,  Glasgow  Anderson's 
f  UtuT,  Pop.  Erg*  Claues,  clerk— Bki>g,  (Ist) 
Vumuon,  Jamei,  21,  Aherdeeti  M.L,  asAiatant 
rtewiher— Fr^ck  (2d) 

mmmtD,  James,   18^    Aberdeen  MX,  olerk— 
L^^Mdi  (M) 

^^     ol^  John  M'C,  21,  Belfast  Working  Men*s 
FltuC.,  teacher^Arith,  (2d) 
mom,  Arthur  Q.,  20,  Bitkbeck  Lit  mnd  Sd, 
[Init,  clerk— Blq»g,  (2d) 

nber,   Sharp,    17»  Burnley    M.L,  cabinet- 
'    '— Ahth,  (Iftt) ;  Eng,  Lang.  (2d) 

,  Charles  J.,  20,  Tonic  Sol-fa  Teachers* 
^,  Iwokbinder^Th.  of  If  uaic  (2d) 
r  Bobert,  17,  Sallord  WM.  CoB.,  clerk*- 
(Sd) 

Ham  M.,   IS,  Abdrdoen  MJ.,  pupQ- 
-french  (3d) 
firederiefc  J,,   17,  Hull   Yoang  People's 
^aad  Lit  Inst.,  wine  isercbaitt's  isaistant — 

{3d) 

obert,  27*  Glasgow  Andeaon^a  Univ.  Pop. 
i  Ckusei,,  twlor— Th.  of  Mtiaic  (3d} 
'  EHjeabeth  A,,  3S,  Glwigow  AnderBon's 
Pop.    Erg,    ClaiBcs,    teaciier— Th,   of 

i(Sd) 
-,  »Ury  J.  A.  M.JJ2,  Olangow  Andoraon'i 
J.^  Fe^p    Erg.    ChiMm^    touckcr— Th,   of 


239— Topping,  George^  18,  CarUat©  HI,,  Btudeat— 

Aritb.  (lat) 
731— ToKor,  Gi^orgo  T.,  19,  Blrkbeck  Lit,  and  ^d.  laft,, 

derk-^Arith.  (2d) ;  Bkpg,  (1st) 
887— Trathan,  Walter,  16,  Ci^  of  London  OolL,  CiTil 

Serriee— Arith,  (2d) 
181 — TrobrtdgSi  John^  21,  Birmingham  and  Mid*  Inrt*, 

ckrk— Arith.  (Ist)  ;  Eng,  Lang,  (2d) 
U23— Tnnibull,   George,  23,  Faialey  Ariisana'   Intti 

book-keeper^— BkpjT.  (2d) 
1218— Turner,  Willium  A.  W„  19,  Sheffield  Ch.  of  Eng. 

Inst.»  teatiher^Cotnmeroial  Hist*  (3d) ;  Arith. 

(3d} 
930 — Tyflon,  John,  19,  LiTorpool  Inat,  engineer's  ap^ 

prim  tic  e — Arith.  (2d) 

487— Uttley,  WiBiam  H.,  17,  Halifax  WM.  Coll., 
pupil- teacher — Arith,  (2d) ;  Eng,  Lang.  (2d)  ; 
Th.  of  Muaio  (3d) 

603*-yicker«,  John,  19,  Leeds  Toong   Mon^t  Chr. 

Assoc,,  teacher— £ng.  Long,  (2^ 
1284— Volans,  William  G,  B,,  3i,  York  Init.,  printer— 

Bkpg.  (Ut) 

B52 — WaddeH,    Alexander,  33,    Glasgow  Anderson's 

Univ.  Fop,  Erg.  Clasees,  clerk-'Ili,  of  Miuie 

(2d) 
fiag—Waddington,  John  W.,  27,  Hull  Young  People's 

Cbr.  and  Lit.  Inst.,  olerk — Eng.  Lang,  (3d) 
o43 -^Wagner,  Leopold,  16,  Hull  Young  People's  Ohr, 

and  Lit,  Ia»t,  gold[9mith  and  jewalkr — Bkpg, 

(3.J) 
1023 — WiLinwright,  George,  IB,  Manehester  ILL,  defk 

— Bkpg.(l6t) 

442-^WaIker,  Jam^a,  18,  Glasgow  M,I,,  warahense- 

man — Aritb,  (3d} 
1030— Walker,  Richard,  20,  Manchester  MJ.,  clerk— 

German  (2d} 
363— WaVkar,  William,  27,  Glasgow  Anderaon'e  Univ, 

Fop,  E^g,  Classes,  derk— Th.  of  Music  (3d} 
3G2— Walker,  William  W,,  18,  Glasgow  Ath.^  clerk— 

Arith.  (3d)  ■  Bfcpg.  fist) 
g5i^->W&Uaco«  John,    22,  Glitsgow  Anderson* s  trniVi 

Pop.  Evg,  Claaaes,  warehouseman— Th.  of  Muaio 

(1st) 
1388— Walters,  Henryetta,    17,   St  Stephen'i   (W«*- 

Eog.  L^ngf  (2d) 
1276^WaltBr3,  John  E.,  17,  New  Swindon  MX,  clerk 

—Arith.  (3d) 
7S4— Wans,  David,  30,  Birkbeck  Lit»  and  Scl.  Init,, 

derk— French  (3d) 
1283— Ward,  John  B.^    18,  York  Inst.,  bookkeeper — 

Arith,  (3d) ;  Eng,  Lang.  (3d) 
1231— Ward,  Jonathan  M.,  20,  Sheffield  Ch,  of  Eng, 
Inst,,  clerk— Arith,  (Ut) ;  French  (3d) 
182— Ward,  Wiliiam  G,,  17,  Bimungham  Mid.  Inst., 

clerk- Arith.  (2d) 
528 — ^Warden,  John,  IS,  Hull  Yonng  People's  Chr.and 

Lit,  Inst.,  clerk— Bkpg.  (3d) 
1042— Wnrdle,  John,  23,  Manchester    M.L,    bnyer— 

Italian  (3d) 
300- Warner,  Kobert,  18,  Glaigow  Ath,,  law  appron* 

tice — Eng.  Lang.  (3d) 
919^1^4iton,  Alfred,   21,  Royal  Polytechnic    Coll,, 

tkn-k — German  (2d) 
5a7_Watkliwon,  Walter  H.,  24,  Hiill  Young  Peonle's 
Chr*  and  Lit.  Inst,  whitesmith— Arith,  (2d) 
5 — ^Watson,  Jehn,  42^  Aberdeen  M.L,  dyer — Th.  of 


miDstcr)  E7g,  ClaAsafft  teacher— Fresch  (3d)  ^ 


g43_^\ 

8113- Vi 


A.,  211,  Tonic  Sol-fa  Teachen'  Aaioc. 
vUted)— Th,  of  Mnsic  (2d) 
17,  City  of  Ijondon  ColL,  ckrk 

. ,  C,  1 7.  IUrkK<»ck  Lit,  and  Sd, 


esG 
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fil3— Wabfter.  Georges  W.»  20,  null  Cli.  Inat.j  derk— 

Bkpg.  (2d) 
I0lg_^'«beter^  John  W.*  IS,  MwicheBtOT  MJ.,  dark— 


42d);  Bkpg.CUt) 
Ralph,    1%    MaMchmUt    MJ.,   oLsrk- 


2j  GlAAgow  Ath. » dafk— Bpaaiali 


AiiUi. 
1059— Wek-li, 

Bkpg.  (lit) 

(2d) 
79l_Weat,  Alice»  23,  Birkbeok  lit.  and  Scl.  Inst., 

mofiic-teacher — Th.  of  Hufiic  f  2d) 
127S— West,  William,  30,  New  Swindoa  M.In  clerk— 

Bkpg.  (2d2 
^Oa^Weth^rill,  CharleB  J*,  10,  Birkbeck  Lit*  aa4  Sd. 

In9t<,  clerk — Arithi  (Iftt) 
89i— Wlxeeler,  Edwiird  J.,  28,  City  of  London  Coll, 

derk— Arith,  (lat);  German  (Ist);  Bkpg.  (Ut) 
806— WWte,  John  H,,  19,  City  of  London  Coll.,  clerk 

— rroccti  (3d) ;  Bkpg.  (2d) 
IBS — White,  William,  1%  Birmtiigliftm  and  Mid.  Inat*, 

teacher— Aritb.  (2<i) ;  Eug,  L&na.  (Ut) 
1247— Whit&hewi,  Jame*  S.,  19,  SbeffioldTounf  Men's 

Chr,  Abboc,,  ioineci— Arith.  (3d) ;  Eng.  Lang^(2d) 
612— Whitehead,  Eobert  W.  E.,  22,  Hull  Oh*  liiflt, 

clerk— Bkpj?.  {3d) 
l333^Whitfltld,  William  F.,  16,  Sheffield  Ch.  of  Eng. 

Inst,  teacher— Antb.  (3d) ;  En^.  Lang.  (3d) 
46T*'Whitley,  Qfiorge,  19,  Halifiii  W.M,  Gtilh,  grocer 

^liog,  Lang,  (3d) 
l84^Wbittinffbam,   Sarah   R,  20,  Birmingbom  and 

Mid.  Inst,  teftchiEi^Aiitb.  (3d) ;   Eng.  Lang. 

(2d) 
ljJ77^WliitW,  Charles,  19,  New  Swindon  MJ„  derk 

— Aritb.  (3d) 
548— Whitton,  Maij',  19,  Hull  Yonng  People's  Chr, 

and  lit  Inet.  (no  occapation  statad) — German 

366— Whyte,  Dngald  M.,  21,  Qlaagow  Ath*,  detk- 

Bkpg.  (lat) 
54(^__Wigle9 worth,  John,  23,nnU  Young  People' a  Chr. 

and  Lit,  Inst,,  clerk— Eng,  Lang*  (3d) 
S19— Wilcock,  Frederick^  23,  Burnley  M,I.,  varpoi^ 

Bkpg,  (3d) 
7jj8__Wilkinson,  Jesmnetto  G.,  31,  Birkbeck  Lit,  and 

Sci,  In«t„  upboUtfeHS— Eng.  Lung,  (3d) 
10G7— Wilkinion,  John  H,,  29,  Manchester  M,I,,  derk 

—Bkpg*  (1st) 
[  804— Wilkinson,  Robert  B,,  22,  Bow  and  Bromley  Inat. 

cltrk— Bkpg,  (3d) 
647,_WilJoii^hby,  Alice,  2f>,  HuU  Young  Pcople'a  Chr. 

and  Lit.  Inst,,  govcmesa — German  (2d) 
MB — Willougbby,  Mmni*^,  18,  HuU  Toung  People's 

Chr.  and  Lit,  Inst,  ^oTflmea* — German  (2d) 
|j^7__Willoughby,  William  H-,  33,  City  of  London  C^, 

clerk— Italian  (2d) ;  French  (3d) 
405— Wilson,    Andrew,    17,    Glasgow   Ath.,   derk— 

Bkpg,  (2d) 
488_Wil«on,  Artbnr,  18,  Halifax  WM.  Coll.,  wool* 

stapler'e  appnentke — Bkpg.  (1st) 
404— Wilson,  Jamea,  20,  Gkigow  Ath.,  d^k— Bkpg, 

(lit) 
725— Wilson,  Mflta,  30,  Birkhijclc  Lit.  and  Sci.  Inst. 

(no  occupution)— Frtrncb  (3d) 
1102— Wilflon,  Thomas,  23^  Newcastle-on-Tyne  Ch.  of 

Eng.  Inst,  derk- Arith,  (2d) 
480— Wilflon,  Walter,  19,  Halifax  W,M*  CoU,,  wool 

atapler— Bkpg.  (3d) 
373 — Wilson,  William,  23,  Glasgow  Aih»,  warebouBe- 

m»n — Eng.  Lang,  (2d) 
101 1— Wood,  George  E.^  22»  Memcbeitor  M,L,  engraver 

— BkpR.  (3dl 
1271— Wood,  John  W.,  16,  Now  Swindon  H.f.,  teacher 

—Arith.  (2d) ;  Commercial   Hist,  (2d) ;  Eng. 

Lang,  (3d) 
1218— Wood,  waiiain,  16,  Sheffield   Church  of  Eng. 

lust,,  tea4:ber— Arith,  (3d) ;  Eng,  Lang,  {3d) 
610— Woodward,    Ernest,    24,  Leeds    Young    Men^a 

'^      "       u,  engineer— Bkpg,  (Sd) 


flne—Wootton,  Jobtt  J.,  ai,  City  ©f  Loaiko  CilL|, 

—Arith.  (Ist)  * 

244_Woo2le\%  David  A*,   28,  Cwtnailhtt  _ 

Hd.  Init.,  in  Inkzid  EoTonxk*— A^Ul 

Pd,  Econ,  (2d) 
71_Worstftll,  Willinm,  39,  Aldmhoi  lad  Tu^hm 

District  Board,  aoldier— Arith. jW) 
U60— Worthington,  Henry*  2^  Mhm   WJl 

warebouseman^ Arith,  (2d) ;  Blng.  rtdli^ 
900"WortleF,  George,  IS,  City  of  Lor-^"  ^-** 

—Bkpg.  (lat)  „,  , 

42S_Wotherapoon,  Jamet  H*,  tU  Qla^ow  ILLff 

— Eng  LiLiig.  (2a) 
;011— Wrathmidl,  John  H.,  20^  ITiniffliliNr  ILL*  I 

looker— Arith*  (3d) 
1 228— Wright,  Albeit  T..  20,  Sheffield  Ol  of  Eaf  J 

clerk— Bkpg.  (3d)  , 

770_'VVrrigbt  Charles,  17,  Birkbeck  Ltt  iiulSa.L 

CivU  Service— Arith,  (lit);  Mag.  UcofrJ 

and  the  Second  Pruse  of  £3  Iot  Omi^ilni 
l87_Wrigbt,  James,  20,  Binninghvn  asi  IGiJ 

clerk — Si>aniah  (2d) 
357^Wri^ht    liobert  H..  2o,    Glasgow 

Univ.  Pop,  Evg.  Claaa««,  tin-puitil 

ofMoaiciSd)  ,    , 

002— Wright,  William  H.,  20,  City  of  I-Wfm( 

derk— Eng.  Laag.  (l«t),  wilhfiwKJAl 

of^ 
903_WTiitt  Jamet  J,  C,  25,  City  of 

^lerk— Bkpg,  (2d) 
463_Wyme,  John  E.,  21,  Qkagow  Iismg ' 

derk— Bkpf  *  (3d) 

904— Yoatea,  John  B,,  18,  City  of  London  OoJL,J 

Flinch  (3d)  ,  . 

358_Y^ouden,  John,  24 »  Glasgow  AnifiimiJ 

Pop,  Evg,  Classes,  derk— Th.  of  Wmj 
411— Young,  David  W^*,   19,  Glwgow  **  * 

correspondent — Spanish  (Ist), 

EDg,  Lang.  (2d) ;  Fumeb  (3d) 
694— Young,  Gtorr,e   H„  29,  BiAbeck  Ift  < 

Inst.,  draughtatnan— Fd,  Eocw.  (U) 
378— Young*  Henry  C,  22,  Glasgow  m^ 

Spanish  (2d] 
43Q_YoTmg,  Robert,  18,  Glangow  MX,  j 

Lang,  (3rl)  - 

1362*-Yoang,  Walter,  20,  Dundee  Yo«i«i  «^ 

Assoc,,  derk— German  (3d) 

On  Tuesday,  June  29,  at  3  <(d^] 
Eahx,  Prof e-sacr  of  Hftrmony  in  F«m»  wfll  f 
the  Great  Eoom  of  the  Socifity,  a  practioil « 
stratioii  of  bis  method  of  Initmctiop  in  Ma*a*j 
on  the  sci^ice  of  harmony  azid  musical  ttwap 
Members  arsd  their  fiiendi  «e  in-rited  to  r 


KEETIHOB    FOB    TSl    ESWUJSQ    WlH^ 


.Victom  Institute  (•*  the  Hor^»  nr  Tui  ^^'T  ftj 

8  p.m.    Mi,  I»»*fi  Tmylor.  "  Tli*  Hi «■***■ 
Asiatic.  ^  Albp[iiad«-«tm!t,  W.,  S  p  l^^ 

Mr*  H*  G.  jMoi,  '^  BuHi^itim  fe^ffSl 

Mr.  Herbert  Bptfiwr,  **Tk*  OimKfr^ 
of  Mml"    4,  Mr.    John    Fofi*^  "Jbt-y^ 
OoLtnl  and  Weatem  AtmttaJia       »  i-«pw  " 
LuifBon*  "  JPftfmftii*  otHrw  Otuiwsi*  *  . 

,„Acraniiutii'il  gocicty   (*t  tbe  Bocrt  ct  TO  i 
Aet*),  ^^  ptni^  .„ 

Bfffti  Society  trf  U««a£iai«i  *.  it.  Mat%iFH»^ 

Eoyml  Sodoty  Hub*  WHlia^i  Jtoaa^a.  #•** 
si  tun.    AnnnAi  Mf4tintf»  _^    .  .rt  I 

SOCfeXT  OF  ABTS,  ^afriMi/rort  *t  »»»• 


Mow. 


TtJii, 


WlD* 


F»i,^ 


'Bat.. 


Qoekatt  Club*  UniTcraity  GoOtfi,  Z:^:'ZlmW^ 
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PROCEEDINGS    OF    THE    SOCIETT. 


'"'•~'*^.i2:;2i?22^^  1  ^'^'^  By«-i»^  =- 


7IHAVCIAL  BTATEXSHT. 

The  following  statement  is  published  in  this 
I  week's  Journal^  in  accordance  with  Sec.  42  of  the 


TRBASUKERS'    STATEMENT    OF    RECEIPTS,    PAYMENTS,    AND    EXPENDITURE, 
FOR    THE    YEAR    ENDING    MAY    3l8T,   1876. 


To  CMh  in  hMds  of  Measn.  Coottaand  Co., 

sm  May,  18U  ..„. „ 

Do.  do.  Seoretory 


£     t.  d.     i,     1.  d. 


390    3    8 
2    3    8 


TonbioriptioiureeeiTed  dnrlDg  the  year 
from  Members  and  InstitaUons  in 

,  Union ^ 6,337  U    1 

Life  Contrlbntions 394  16    0 


292    7    4 


To  dlTidendi  on  Stock  :— 

Consols,  £4,914  6«.  8d.'. 148    4    0 

Rjsdnoed  3  per  cento.,  £2,619  let.  Id...       77  18  10 
New 3  per  cento:— 

Dr.  Fothergiirt  Tmst,£388  It.  4d  .. 
Gnat  Indian  Peninsular  Onaranteed  4 

per  cent.  RaUway  Debenture  Stock. 

i2,l70 

£3,460  Bombay  and  Baroda  Guaranteed 

Hallway  Stock ^ 

£3,460    Oude   and    Bolillcnnd   Gna- 

rantoed  Railway  Stock 121  19    6 

3,S00dols.  United  States  Funded  Bonds 

1871,  cost  JM09U.  3d ^...,..        26    1    0 


6,732  10    1 


11  11    0 

88    1    6 
122    3    9 


To  lAtarest  on    Deposit   Account   with 
Mesvs.  Contts  and  Co.,  £800 

To  Sabeoriptiona  and  Donations  :— 

BodowmentFund ». ..     200    6    6 

Chemical  Section  (Thomas  Twining)  ..       25    0    0 

To  Examinations  :— 

The  Prince  Consort's  Prise 28    6    0 

Csndidatos*  Fees,  sale  of  papers,  Ac....       10  16    6 

To  Teohnological      Examinations,     for 

Prises,  Ac 3110    0 

Do.  do.       Bcholarshipt. 60    0    0 

To  Sales.*- 

Cantor  Lectnrea 19  11  5 

Sale  of  JcwnaU^  Advertisemente,  Ac.  1,788    9  4 

Sale  of  Papers,  Ac „ 6    0  3 


690  19 
16  15 


225    6    6 


37    0    6 


81  10    e 


To  Store  Competition ^ 13  0 

Railway  Lamp  Competition  .„ 16  0 

To  XiUready  Tnwt 109  12  9 

Hooseand  Office 14    6.  9 

8ir  Joseph  Whltworth'sPrize...^ 60    0  0 


1,79S    1    0 


2    8    0 


173  18    • 


308    8    1 


183    4    8 

78    8    6 


Cr. 

By  House  and  Premises  :— 

Rents,  Rates,  and  Taxes    

Insurance,    Gas,    Coal,   and    House 

Charges ....m. 

Repairs  and  Alterations 

By  Office  :— 

Salaries,  Wages,  and  Commlnlons   ...  1,845  18    2 

fitotionery  and  Printing 332    2    0 

Advertising 109    7  10 

Postage  Stamps  and  Parcels 167  18    1 

By  Journal,  Including  Printing,  Adrer- 
tlsemento.  Stamps,  and  Distribution 

to  Members  3,647    6    3 

Library,  Bookbinding,  Ac  : 128  16    6 

Conversazione 269    1    0 


i.  d.    £     s.  d. 


2,446    4    I 


>7 


Union    nf    Institutions,    inclndlng 
Examinations,     Prizes,      Postage, 

Printing,  Ac 494    0  11 

Prince  Consort's  Prize  28    6    0 

Technological  Examinations  166  18    3 

Do.                 do.          Scholarships  60    0    0 


•  4,033    3    8 


By  Society's  Albert  Medal  , 
Do       Medal    


21  13    0 
2    2    0 


By  Prises  :— 

Dr.  Swiney's    «.  100  10  8 

Sir  Joseph  Wliit worth's 60    0  0 

Stove  Competition ». 249    4  7 

Hall-marking  of  Jewelry  ...» 0    6  0 

By  Exhibitions:— 

Annual  International,  Reports  ........ 


400    0    1 


By  Committees:— 

General  Charges.^...  .........»......•.•»«  40  10 

Cab «...  4    0 

Drill - 0  11 

Musical  Education  (National  Training 

School) 238    6 


Indian  Section.. 
African    do.    .............. 

Chemical  do ».....< 

Museums .....m..^... 

Telegraphs  „....»... 

Rivers  Pollution , 

Railway  Lamps  

Revolution  Iiuiicators  ... 
Patent  Laws   .............. 

Memorial  Tableto  ........ 

Road  Traction 


90  10 
44    4 

75  16 
6  1 
6  7 
6    7 

11  9  10 
13  3  1 
0  8  0 
0  12  0 
5    0    6 


Conflagxmtions 17    0    6 


By  Endowment  Fund  » 

By  Purchase  of  £627  148. 6d.  Reduced  3  per 

Cent.  Stock 490 

Do.       do.        £106  18s.  7d.  Indian  4 
per  Cent.  Stock  (Mulready  Trust)...     109  12 

The  Blenheim  Institute    1    2 

Cantor  Lectures 271  10 

Juvenile  Lectures 29    2 


S    6 


669    6    3 
16  14    0 


901  11    0 


£9,944  17    0 


Cash  in  hands  of  Messn.  Coutta  and  Co., 

3lst  May,  1876    228  14    3 

,    In  the  Secretary's  hands 20  19   6 


9,696    3    3 


249  13    9 
£9,9a  17    0 
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To  Bvadrf  Creditor*  :— 

Prlnee  Couort's  Prix« 26    6 

Bzamlnatloa  PrlMt  (Soolety'i)  .„ 113  10 

Ezunlnnt*  F«M ^m..........  129    3 

Bent,  Bates,  and  TazM......» 31  13 

Tradewnen's  BUli  ..„..„ „  i^Tl  16 

Motical  SehoIanUp  ..^^^..^...„....  60    0 

TMhnologieal  BzamiDatlon  Feei  ... ...  84    0 

Do.  to  tha  Clothworkerft*  Company*! 

PriMf 106    0 

Seottoaa :  —  Indian,    ADrioaa,     and 

Chemloal  180    0 

Memorial  Tableto „ 10  10 

Bepaln .......  238  10 

By  ezoen  of  Anete  over  LlabUltlet 


£    s.   d.      £   s.    d. 


LlABILITIBS.  A88BT6. 

£  1.  d.     i  I.  d. 
By  Society's  moaay  invested  in— 

Bedaoed      3     per      Cent.      Stock, 
£3,147  10B.7d.,  Tis.,  £2.896  12s.  Sd.,   ' 
less  £677  12b.  6d.  reterrcd  tomeet 

trasta  stated  below .  2,318  19   9 

Consols  £146  19s.  6d.,  at  934  par  otaL     131  16  11 
Great  Indian  Peninsula  Ballway  4  per 

•enU  Debenture  Stock 200  0   0 

Onde  and   Bohlloond    and  Bombay 
and  Baroda  Guaranteed  Debenture 

BaUway  Stock. — 366   2   T 

Deposit  Account  with  Messrs.  Contte 
and  Co.  £600,  less  £421  13b.  9d.  re- 
serred  to  meet  trusts  stated  belaw...     178   6   3 
Subscriptions  of  the  year 

uncollected  ..£1,706    8    0 

Less  16  per  oent....^     260    8   0 


Do.  of  form«  yeaia  vax- 

paid ^ £2,467    O    0 

Less  60  per  cent.^.........    1,228  10    0 

Barry's  Pictures  and  other  property... 

Pflnce  Consort's  Prize ,^,„^. 

Mn.  Harry  Chester's  do 

JoMTnalf  by  Adrertisements*  m....  »«» 


1,468    0   6 


1,228  16  9 

2,000    0  0 

36    6  0 

4    0  6 

1,661    2  6 


Cash  in  hands  of  Messrs.  Coutta  and 

Co.,  31st  May  ......     .      828  14 

Do.  in  hands  of  Secretary,  petty  cash       SO  19 


9,011  I  * 


2I9U  I 


2MN_U  t 


£9,800  18    9       •  A  portion  Of  this  sum  is  stiU  subject  to  ctaarfCB  for  ptlBll«.tt 

P.  Lb  Nbyb  Foctbb,  5wnesry. 


Stock  aivd  Cash  Stanbino  ix  thb  Name  of  the  Societt. 


Consols  »...•... «.«..«...... 

New  3  per  Cents. « « .« «„• 

Beduoed  3  per  Cents « ...,.......a.....«. * 

Great  Indian  Peninsular  Bail  way  4  per  Cent.  Guaranteed  Debenture  Stock. 

Onde  and  Bohllcund  „  „  „ 

Bombay  and  Baroda  „  „  „ «.«.«...... 

Cash  in  hand  of  Messrs.  Coutts  and  Co.,  in  deposit  »..»» ».».......».. 

United  States  2,600  dols.  Five  per  Cent.  Funded  Bonds,  1871,  cost 

Indian  4  per  Cents. ...», „„ „ 


£4,614    6  6 

..........  386    1  4 

«.  3447  16  7 

.........  2,170    0  0 

2,460    0  0 

2,460    0  0 

600    0  • 

606    1  3 

..........  106  16  7 


Trust  Funds  ikcluded  ih  the  abote. 


Dr.  Swiney's  Bequest  ........ £4,600  0 

John  Stock's  Trust 100  0 

North  London  Exhibition  Trust...... 167  7 

FothergiU's  Trust 388  1 

J.  Murray,  Esq.,  in  aid  of  a  Building  Fund    ...       60  0 

Subscriptions  to  an  Endowment  Fund  » 437  12 

Dr.  Aldred's  Bequest 90  0 

Thomas  Howard's  Bequest 600  0 

Dr.  Cantor's  Bequest..... 6,049  9 

Mulresdy  Trust «. «. 109  12 

Amed  DavU's  Bequest  „ 1.800  0 

Memorial  Window  Fund  ... 346  0 

Sir  W.  C.  Trevelyan's  Prise  IOC  0 

Musical  Scholarships. ...       60  0 

Technical  Bzaminatioas,  Clothworkers'  Com- 
pany Prius,  Ac 106  0 


0  Consols,  chargeable  with  a  sum  of  £200  once  In  ftve  yean. 
0  „  „  H       the  Award  of  a  Medal. 

3  „  „  „       Award  of  the  Interest  aa  a  Money  PziM. 

4  New  8  per  Cents.,  chargeable  with  the  award  of  a  modaL 

^) 

6  V  Invested  in  Beduced  3  per  Cent.  Stock. 

oj 

0       „       „     United  SUtcs  5  per  Cent.  Funded  Bonds,  1871. 

7  „        „     Bombay  acd  Baroda  and  Code  and    Bohllcund  Qmtulm^ 
Kailway  Debenture  Stock. 

„     Indian  4  per  Cent.  Stock.  .  ^ 

„     Great  Indian  Peninsular  Guaranteed  Bailway  Debsatme  8(o(t 


9 
0 

oJ 


In  Deposit  with  Msssrs.  Coutts  and  Co. 


IT^  Receipts  of  the  Society  tet  forth  above  have  been  credtted  by  Mesera.  Coutte  and  Co, 
The  Payments  set  forth  above  have  been  made  by  authority  of  the  Council, 

The  Astetij  represented  by  Stock  at  the  Bank  of  England^  and  securities^  cash  on  deposit^  and  cash  balance  at  Mof^ 
Coutts,  as  above  set  forth,  have  been  duly  verified, 

I.    Gbrstexbebo  \  J^^mgfi. 
J.   O.  Chadwick/ 


Society's  House,  Adelphi,  14th  Jane,  1875. 


AVVXTAL  GEVESAL  MSBmrO. 

The  One  Hundred  and  Twenty-First  Annual 
General  Meeting,  for  the  purpose  of  receiving  the 
Council's  report  and  the  Treasurers'  statement  of 
receipts,  payments,  and  expenditure  during  the 
past  year,  and  also  for  the  election  of  officers,  will 
be  held,  in  accordance  with  the  Bye-laws,  on 
Wednesday  next,  the  30th  of  June,  at  4  o'clock  p.m. 

At  this  meeting,  in  conformity  with  the  pro- 


visions of  the  Act  of  Parliament,  3  WillMun  IV., 
c.  4,  intituled  * 'An  Act  for  Settling  andPreoerfing 
Sir  John  Soan^s  Museum,  Library,  and  Works  of 
Art  in  Lincoln's  Inn  Fields,  in  the  County  of 
Middlesex,  for  the  Benefit  of  the  Public,  and  for 
Establishing  a  sufficient  Endowment  for  the  doe 
maintenance  of  the  same,"  an  election  will  ^ 
place  of  the  Society's  Trustee  of  the  So«e 
Museum,  in  the  place  of  Mr.  Samuel  B«d^^» 
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ndestt  of  ihe  ScKdetjj  whose  terra  of  office 
^  Aet  lifts  expired,  Mr,  Eedgrave  h 
I  for  rs-eleetion. 


Ccnminl  Hweby  conTene  a  Spmal  General 
f  of  ilie  Members  of  the  Society  to  ballot 
membera,  suoh  meeting  to  tijJte  place  at  the 
i  ot  the  Aimunl  GeiierQl  Meeting, 
By  order, 

P.  Le  Kete  Fostek*  Se(3retar^, 
ft  Hootf,  Ad«liilil^  Jmt  33rd,  Uli. 


COHTEESAZIOll. 

Annual  Conversa^one  of  the  Society  will 
ikdd  this  evening  (IViday,  June  *2uth),  at  the 
L  Kensington  Museum. 


TBACTtOH  OH  B0AB8, 

I  following  is  the  Report  of  the  Committee 
^ted  to  coneider  this  subjeetj  and  consi^t- 


Q&pkm   Poiifflu   QalteD, 

aB.,  F.BLS, 
W,  Hswffl,  F.QS. 
M»  Ijawrenfi«. 
R.  B&wIiMOD,  C.B. 
Capt,  E.  Seott,  R.N, 

be  conditlonB  of  the  surface  formation,  {mv- 
I  and  ele  anting  of  the  streets  of  the  me  tro- 
ts influencing  the  deanliiiesfi  and  health 
be  papulation,  its  circulation  of  passengerE 
\  goodi,  and  the  extent  to  which  those  con<^ 
m  may  be  improved  by  the  application  of 
engineering    and    mechanical    science 
been  the   subject   of   careful   inquiry  by 
f  Committee. 

be  first  course  of  inquiry  was  to  ascertain 

[intrinsic  qualities  of  the  works  required  to 

De;  the  ueict  to  determine  the  character  of 

jencies  required  to  do  them. 

cfofe  entering  into  our  own  direct  and  recent 

oilies    on  the   subject,  we  consider  that  it 

fhe  not  less  important  to  state  what  has 

i  ihe  coune  of  pre vi one  inqTiiries,  and  w^hat 

pictical  conclusions  arrived  at  from  them 

Unich  no  sci  en  title  and  practical  action  has 

I  been  taken. 

TBI     SjlKITARf     SciEKoa     AVPhtfjAl&hE     TO 
BrnSliT    PAVtNO    AUB  CLBANilNO* 

sanitary  effects  of  street  pavement  and 

bting  were  examined  in  England,  In  part, 

the  sanitary  Inquiry  of  1842 ;  in  part  by 

^talth  nf  Towns  Commission  in   1844,  by 

ietro  poll  tan  Sanitary  Commission  in  1848, 

by  the  first  General  Board  of  Health  in 

It  was  also  examined  about  the  same 

by  hygienists  in  France-     But  the  effects 


of  different  conditions  of  street  and  roail 
surfaces  on  the  public  health*  as  a  branch  of 
sanitary  science/have  not  hitherto  been  oompro- 
hended  in  any  instructiona  to  sanitary  ofiicere^ 
and  have  yet  to  be  made  known  and  oppreciAted 
in  this  country. 

The  first  inquiries  related  to  the  conditions  of 
the  surface  dirt  of  the  streets*  This  appeared 
to  consist  chiefly  of  horse  dung,  combined  with 
1  braded  granite  and  abraded  iron  in  propordon 
to  the  traffic*  In  the  chief  thorough  fares  from  thre^ 
to  four  loads  of  horse  dung  per  mile  were  t«ken 
up  daily,  when  the  streets  were  well  swept.  From 
the  number  of  horses  kept  as  well  as  from  the 
quantities  of  dung  removed^  it  was  then  eiti- 
mated  that  the  total  quantity  of  dung  depOBited 
in  the  streets  could  not  be  then^  and  it  can 
scarcely  be  less  now,  than  1,0C)0  tons  daily  in 
the  mWopolia,  A  great  part  of  the  filth 
accumulated  on  the  skin  must  therefore  be  pul- 
verised horse  dung. 

The  domestic  fire  acts  aa  a  pump,  w*hioh  draws 
in  the  air  of  the  street,  and  with  it  the  filth  of  th^ 
street,  fur  deposit  on  the  pernon,  clothes,  and 
furniture,  A  lady  living  near  the  drive  in  Hyde- 
park,  stated  that  she  could  write  her  name 
twice  a  day  on  the  dust  on  her  piano,  that  is  to 
say  in  luramer  time,  when  there  are  com- 
paratively few  fires  and  little  eoot.  The  rate  of 
accumulution  on  the  akin  may  be  observed  by 
well-to-do  people,  who  have  to  wash  their  hands 
and  faces  two  or  three  times  a  day  to  maintain 
cleanliness ;  and  as  to  clothes,  by  an  increased  rato 
of  expense  of  washing.  The  estimated  washing 
hill  of  the  metropolis  is  tipwards  of  £5,CK)0,000 
per  annum*  As  to  the  special  sanitary  effect  of 
the  chief  ingredient  of  the  filth  of  the  streets, 
it  is  found  that  the  gaseous  products  of  putrid 
and  decomposed  horse-dung  partake  in  a  greater 
or  less  degree  of  the  pernicious  character 
of  those  from  the  human  fpeces.  In  urban 
die  trie  ts,  which  have  been  well  drained,  w^lth 
proper  self-clennsmg  sewers,  and  freed  from 
emanations  from  tliem,  fever,  nevertheleea» 
has  been  found  to  lurk  in  those  quartern 
where  the  surface  paving  and  the  surfao© 
cleansing  is  bad,  espeeially  amongst  the  ohildrea 
who  are  much  out  in  the  streets,  and  who,  from 
their  habit  of  playing  with  street  dirt,  and  their 
lower  fitoture,  are  more  w^ithin  the  influeneo 
of  low  surface  emanations  than  adults,  Un 
the  other  hand*  the  extension  of  impermeable 
paving  alone,  other  conditions  aw  to  drain age> 
<fee,,  remaining  the  samep  has  been  attended  with 
a  marked  reduction  of  malarious  disease,  Tho 
greater  part  of  the  dirt  deposited  on  the  skin, 
which  constitutes  the  visible  filth  aud  squalor  of 
the  lower  daas  of  the  population  in  towns,  is  con- 
Bidoredtohech  iefly  com  pose  d  o  f  stre  e  t  or  road  mud , 
or  of  pulverbed  dung.  The  effect  of  tlie  deposit  of 
dirt  on  the  skin  is  displayed  by  the  effect  of  its 
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effectual  removal  by  ragular  ablutionB  with  tepid 
water*  Thia  has  been  marked  ia  tbe  insUiLce 
ol  some  ragged  bcIiooIs^  where  the  assemblaga 
of  dirty  childrea  created  an  atmoiphere  ao  offon- 
sive,  and  attended  by  so  miieh  illaesa  to  the 
teachers  as  well  as  to  the  children ^  that  for  their 
protection,  as  well  as  for  the  protection  of  the 
teachers ,  it  was  found  necessary  to  have  re- 
conrae  to  ablntion  with  tepid  water  as  a  means 
of  preyention^  and  thne  the  condition  of  the  atmo- 
iphere was  considerably  freshened,  and  the 
health  of  the  children  and  of  the  teachers  con- 
siderably improved.  As  a  role  in  sanitary 
science,  the  death-rates  of  children  are  con- 
sidered the  most  important  tests  of  general  local 
sanitary  conditions,  as  children  are  the  least 
afiFected  by  occupation,  and  the  most  kept  within 
those  conditioEs^ 

The  eiTect  of  skin  cleanliness  on  health  has 
been  most  marked  on  nnmbeTs,  in  children's 
institutions,  where  sanitary  results  may  bo  the 
best  di Bcri minate d »  In  some  of  these  instit ntion s, 
in  old  buildings,  the  death-rate  had  beea  regnlarly 
for  years  about  12  per  1,000;  but  a  removal 
of  cesspools,  au  iraprovemeut  in  the  drainage, 
and  better  ventilation,  producing  what  may  be 
called  comparative  air  cleanliness!,  were  attended 
by  a  reduction  of  the  death-rate  to  8  per 
IjOOO,  The  next  step  in  sanitary  improve- 
ment was  to  effect  skin  cleanliness  by  the 
introduction  of  regular,  complete  head  to  foot 
ablution  with  tepid  water,  and  this  was  at- 
tended by  a  further  reduction  of  the  death-rate 
from  8  to  4  in  the  1,000.  Other  instances  gave 
as  high  a  value  as  oue- third  as  the  result  due 
to  the  sanitary  efficiency  of  complete  skin  clean - 
Imeas  as  a  preventive.  One  noted  exaiople  of 
the  combined  results  was  presented  in  the  in- 
stance of  a  childreii's  Institution  at  Limehouse, 
where  the  death-rate  amongst  the  children  was 
not  above  1  in  1,000,  or  about  one-third 
of  that  of  the  children  of  the  general  population 
of  the  same  neighbourhood.  During  the  preva- 
lence of  a  severe  epidemic  of  cholera,  which 
ravaged  the  population  of  the  neighbourhood, 
not  a  £j ingle  case  occurred  tn  that  Institution,  In 
that,  as  in  other  children's  lEstitutions,  the 
children  had,  too,  a  paved,  dry^  and  well -cleansed 
courtyard  to  play  iiu  If  they  had  been  let 
out  to  pass  their  play-time  on  the  adjacent  ill- 
cleansed  and  dirty  streets,  and  had  been  sub- 
jected to  the  same  amount  of  dirt  on  the  skin, 
and  also  on  the  clothes,  and  to  the  emanations 
from  excrement -sodden  surfaces,  and  had  been  as 
little  washed  as  the  other  children^  there  is 
no  doubt  they  would  have  participated  in  the 
common  excessive  sickness  and  death*ratea.  In 
those  institutions,  yariation^  in  management,  nt- 
tefuded  by  variations  in  cleanliness,  in  the  clean- 
liness of  the  clothes  as  well  as  of  the  skin,  are 
observed  to  be  attended  by  variations   in   the 


sickness  and  death-rates.  Coal  aoot  is,  imd^iiht^ 
edly,  contributory  to  the  skin  dirt  Btt  thi 
rural  cottages  in  the  northern  districtfi,  whsrfi 
coal  is  cheap  and  the  grates  bad^  do  not  a]>p«if 
to  possess  much  advantage,  if  any,  as  rasp 
the  amount  of  smoke  and  coal  dnat  over 
dwellings  of  the  wage  classes  in  Loadea ; 
as  they  have  an  immunity  from  street  dirt  i 
dust,  the  children  are  visibly  less  dlrt]f 
the  urban  children,  and  have  considerable adi) 
tages  in  reduced  sickness  and  death -rsTCs. 

In  summer  time  the  consumption  of  eoil  I 
the  production  of  soot  is  greatly  below  what] 
in  winter,  but  no  great  difference  is  ohservi' 
the  filth  and  sq^ualor  of  the  children  of  the  i 
classes  inhabiting  the  iU -paved  and  ill-^ 
urban  districts. 

In  the  urban  prisons,  where  the  priionetsi 
to  walk  upon  clean  and  dry  paved  y arils,  j 
subjected  to  enforced  personal  cleanlinta, : 
withstanding  their  comparatively  low  dieti,  I 
other  depressing  causes,  they  have  an  immi 
from  epidemic  visitations,  and  a  very  high  dq 
of  health,  far  exceeding  the  general  outi^f 
lation. 

In  Farm,  where  wood  chieiy  is  used  fori 
and  very  little  coal,  and  where  there  is  comj 
tively  little  soot — improvements  in  stret't  ] 
ments^  and  in  street  cleansing  by  the  use  qIi 
have,  according  to  the  reports  of  hygienifttjij 
attended  by  great  reduction  a  of  cases  of  ' 
and  improvement  in  the  general  healtb. 

People  who  are  nice  in  the  air  ■  • 
as  well  as  in  outward  personal  cl 
let  as  little  as  possible  of  street  air  ^nur  i 
houaes,  except  through  screens  of   the 
wire  gauze  as  window  bluids,  as  did  aut ! 
member,  Mr,  Appold,     He  stat^^d  tbat  in  I 
city  he  found  it  necessary  to  have  his  i 
washed    every    day,    to    prevent    their 
clogged  up,  and  that  on  foggy  day  a  they  1 
choked  up  in  tliree  hours,  Parhament,  foritid 
protection  againflt  the  common  street  air.  hi»j 
recourse  to  science  to  free  that  air, as  well  mi 
be  done,  from  its  grosser  impurities.    Thftl 
Dr.  Iteid,  to  whom  the  task  was  fit^t  ccmfi 
proposed   to  avoid   the  street  air,,  by  dmij 
do^^Ti  less  impure  air  from  the  superior  J 
the  top  of  the  two  towers,  the  Victoria l_ 
clock  tower;*- but  he  found  even  thentUatat ! 
Parliament  might  be  exposed  to  poUnk dean 
from  the  tall  cliimneys  of  mannfactoded  hi 
neighbourhood ;    one   a  boue*boiling 
tory,  another  a  muriatic  acid  manufaob 
driven  back  for  a  supply  to  the  st^ 
resorted  to  variotIS  contrivances  to  ^ 
at  times  to  wash  It    AppHances  for  tius— ;- 
of  fine  cambric  and  means  of  washing  thei 
now  applied  imder  the  direction  of  Dr,  PcKf* 
the  establishment  of  a  sngar  refinery  Jit  th^  < 
of   London  detrimental  reaults  were  *^ 
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and  tnperior  reenlis  were  obtained,  by  screens 
and  csrefol  manipulation  to  parify  the  street 
air  for  the  process. 

The  importation  of  granite  is  upwards  of  six 
hundred  tons  per  annxun,  to  supply  the  abrasion 
and  wear  of  the  streets,  besides  large  quantities 
of  flint  and  other  cheaper  stones  obtainable 
near  London. 

The  special  effects  of  insoluble  matter  as 
detritus  are  the  most  clearly  distinguishable  in 
continental  towns,  where  there  is  very  litde 
traffic,  and  little  dung  dust ;  but  where  there  is 
a  great  deal  of  sand  or  inorganic  dust,  the 
excess  of  this  condition  is  attended  by  an 
excess  of  disease  of  the  respiratory  organs.  The 
infloenees  of  particular  sorts  of  street  and 
road  dust  are  inetanoed  by  the  effect  of 
constant  exposure  to  them  in  highly  con- 
centrated states; — as  of  abraded  granite, 
by  the  diseases  <^  the  constant  workers  in 
g^nnite  in  Scotland;  of  abraded  iron  (which 
ii  fonnd  in  considerable  proportions  in  streets  of 
great  traffic)  by  the  diseases  of  the  Sheffield 
knife-grinders  and  metal  workers ; — of  powdered 
flints,  which  are  extensively  used  on  metropoli- 
tan suburban  roads,  by  the  special  effects  of  con- 
stant working  in  flint  dust  in  the  potteries,  where 
it  is  known  ^at  it  cuts  short  the  lives  of  robust 
persons  in  an  average  of  twelve  years.  Dr. 
James  Sutherland,  the  Army  Sanitary  Com- 
niisdoner,  thus  describes  the  production  of  flint 
^icnls,  which  are  peculiarly  irritating.  In 
certain  districts  of  the  metropolis  'Uhe  road- 
making  consists  of  emptying  and  spreading 
ordinary  flints,  one  of  ^e*  most  britde  of  aU 
materiidB.  The  first  heavy  cart  which  passes 
over  it  fractures  the  flint,  and  with  moderate 
traffic,  as  for  instance,  on  the  roads  leading  up 
to  the  Crystal  Palace,— the  pulverising  of  the 
fiint  is  so  rapid  that  a  layer  rarely  lasts  above 
three  weeks,  and  the  entire  mass  is  then  scraped 
off  and  used  by  builders  instead  of  sand.  The 
Bpicolar  flint  partides  are  wafted  about  by  the 
slightest  wind,  and  enter  all  the  houses,  and  are 
breathed  by  all  passengers.  The  cost  to  the 
^payers  must  be  very  great,  while  no  one 
olj^  of  a  really  scientific  and  healthy  road  is 
»ttamed."  The  dry  days  of  March,  when  winds 
utd  dost  predominate,  are,  as  medical  men 
>re  aware,  attended  by  numerous  affections  of 
the  mucous  membranes  of  the  throat  and  fre- 
qaently  of  the  eyes.  Foul  air  leads  to  the  dis- 
agreeable habit  of  expectoration. 

Professor  Fonssagrives  says: — "There  can 
he  no  doubt  of  its  tendency  to  produce  those 
<*b§thiate  and  now  very  prevalent  disorders, 
ophthalmia,  laryngitis,  and  granulous  pharyngitis. 
1  most  add,  the  serious  ixiflnence  of  dust  upon 
the  hair,  which  it  hardens,  and,  so  to  say  chokes, 
tin  it  faUe  off  by  the  repeated  brushing  which  is 
necessary  m  order  to  clean  the  head." 


fa  addition  to  the  marked  evils  noted  as 
arising  from  the  moveable  matter  on  street  sur- 
facea— dung,  dust,  and  abraded  stcmes — there  is 
great  sanitary  evil  arimng  from  the  emanations  of 
immoveable  absorbed  matter  between  the  stones 
of  the  pavement,  and  excrementitions  matter 
retained  beneath  them.  Excrement  -  sodden 
soils  are  distinguished  as  seats  of  epidemic 
disease  amongst  populations.  On  the  occasion 
of  the  visitation  of  the  cholera  epidemic  in  1848, 
the  General  Board  of  Health  gave  particular 
directions  to  their  Inspectors  that  tiie  street  sur- 
faces in  the  seats  of  the  epidemic  viaitiUions 
of  ordinary  fever  should  be  carefully  deansed;  but 
it  w^  found  extremely  difficult  to  get  at  such 
excrementitions  matter  in  some  boulder-paved  and 
cobble-paved  districts.  To  accomplish  the  object 
the  entire  surface  paving  must  be  taken  up,  and 
there  was  neither  time  nor  money  to  do  this. 
In  those  eases  where  the  matter  could  not  be 
got  at  or  removed,  the  Board  ordered  that  it 
should  be  covered  three  inches  deep  with  good 
firesh  earth  mould.  Where  this  was  done  &ere 
were  frequ^it  expressions  of  surprise  from  the 
people  at  the  result— that  they  £elt  themselvea 
living  in  a  new  atmosphere,  snoh  as  they  had 
never  experienced  there  before.  As  a  sanitary 
rule,  of  which  dedsive  illustrationB  may  be 
given,  perfect  impermeability  of  street  oovering 
is  of  primary  importance,  not  only  as  a 
shield  against  subs<Hl-damp,  but  as  ag«nst 
subsoil  malarious  emanations  of  every  descrip- 
tion. 

Where  there  are  various  contributing  causes 
of  preventible  disease  and  mortality  acting  upon 
such  mixed  masses  of  population  as  those  of  the 
metropolis,  it  is  not  at  present  possible  to  dis- 
criminate, with  an  approach  to  certainty,  the  sepa- 
rate results  of  each  cause ;  but  there  is  no  doubt 
amongst  sanitary  authorities  that  the  deaths 
due  to  the  conditions  in  which  the  streets  and 
the  subsoils  of  the  metropolis  are  at  present 
kept  are  far  more  numerous,  and  give  a  larger 
proportion  to  the  great  mass  of  preventable 
siclmess  and  mortality  than  has  hitherto  been  taken 
into  account  Such  facts  are  brought  forward  as. 
establishing  the  ocmdusicm  ^lat  die  responsibility 
for  the  amendment  and  care  of  the  cleansing  of 
the  public  tiioroughfares  should  be  charged  upon 
the  newly  appointed  functionaries,  the  Medical 
Officers  of  Health. 

The  children's  Institutions  adverted  to,  where 
the  greatest  sanitary  improvements  have  been 
effected,  were  under  the  supervision  of  selected 
Poor-law  guardians,  or  persons  of  the  class 
of  vestrymen — persons  of  respectalnlity,  but 
not  men  of  science,  who  did  not  appear  to 
^)preciate  particularly  the  resuks  of  the  sani- 
tary sdence  displayed  before  them,  or  to  be 
likely  to  apply  them  in  the  other  branches  of  local 
administration  in  which  they  might  be  engaged. 
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The  improvementB  were  initiated  by 
and  other  mepectisig  officers,  of  special  science, 
anil  would  in  all  pTobability  fall  through  if 
their  active  gupcrviBion  were  withdrawn.  It 
may  be  mentioned  that  the  Guardians  were 
mostly  opposed  to  the  expense  of  paving  the  open 
yardsor  playgrounds  of  the  children's  institulious, 
proposed  on  sanitary  grounds, — but  it  has  been 
found  that  eraooth  pavements  have  effected  eav- 
inga  of  shoe  leather  and  its  expense  to  the  extent 
of  one  halt  There  can  be  no  doubt  that  the 
good  cleauBing,  as  well  as  the  smooth  paving 
of  the  footpaths,  is  to  be  regarded  as  pro- 
ductive of  similar  economy  to  the  general 
population. 

The  coarsen  ess  and  want  of  refinement  in  the 
common  local  administrations  is  diaplayed  not 
alone  by  the  tilth  of  the  streets  under  their 
charge,  but  by  the  disregard  of  the  produc- 
tion of  pain  and  other  evils  by  the  noise 
of  traffic  over  different  sorts  of  paving  of 
the  carriage  ways*  The  Times  newspaper  has 
recently  aroused  attention  in  London  to  the 
importance  of  noise! ess  street  pavements.  The 
following  extract,  from  a  %vork  by  Mons,  Fons- 
eagrivea,  Professor  of  Hygiene  at  Bf ontpelicr,  is 
deserving  of  attention  as  showing  the  posi- 
tion of  the  topic  in  the  sanitary  science  of 
France : — 

**  I  liave  characteriaod  in  the  following  terms  the 
evil  effects  which  tho  noise  of  large  towns  uppmtr  to  me 
U>  exercise  on  the  health  t — Firitly,  there  ia  in  popu- 
lous towiLB  a  daily  and  nightly  din,  and  there  is  Bcarcoly 
ftny  degree*  of  silence  evan  during  two  or  three  bonrB  of 
the  nignt.  I  cannot  conmd^r  such  a  p^^rpctual  Yibration 
of  tho  ni^r^es  as  harmless  even  for  tho&o  who  ha^e  been 
born  iind  bziMl  in  tlia  midst  of  tha  noiac^  It  is  certain 
that  it  13  a  very  eenninfi  cause  of  "  erethiflme/*  and  to  it 
miiJit  b«  aacrioed  the  preTalence  of  nervous  tempera- 
ments iind  difloaacfl  in  the  large  towns,  A  cotintiyman 
iranspotted  suddenly  from  the  calm  of  tbe  streets  of 
Ymmei  during  the  night  to  the  uproar  of  tb@  PiLriHian 
atreeto  would  very  soon  ho  uLle  to  appreciiite  tbe  diS'er- 
mim*  There  are^  it  i«  true^  some  exceptional  natures 
whieh  nothing  can  disturb^  which  pass  unmoved  throxigb 
the  roar  of  a  crowded  strcfit ;  on  which  the  creoldiig  of 
carte  and  OflAseleBi  mmbic  of  carriages  have  no  effect, 
nnd  which  eiut  deap  anywhere  and  ovcrywher®,  in  town 
Ct  ccimtry,  under  good  or  hid  circumstuncea*  But, 
ne?ertbe!e,*9,  FariSi  tbeit  producer  of  n^rvoa,  will  very 
aoon  have  transformed  even  tbeee  placid  fiaturea.  And 
this  is  not  without  danger,  especially  to  women,  I  buTo 
known  a  young  girl,  of  seventeen  years  old,  suddenly 
Irflnsported  from  the  provinces  to  a  noisy  quarter  of 
Paris,  show  the  most  al&rming  symptoms  of  nervous  dis- 
order, which  did  not  subside  until  she  returned  to  a 
finieter  and  leas  e^E citing  atmosphere.  At  the  periods  of 
IV  woman's  Life  when  she  is  most  atibjcct  to  nervous  mala* 
dies,  this  danger  should  be  most  carefully  giiflrdod 
against.  And  what  shall  we  say  about  the  nerv^cs  of 
children  and  invalids  f  If  the  former  are  hard  to  rear 
in  cities  which  create  hysterics  at  eight  years  of  age, 
some  bkmo  must  certainly  be  laid  on  the  air  tbej 
lifeathe  and  the  mornl  conditions  in  which  they 
liaTe  been  educated ;  but  ^omo  part  of  the  evil  must 
l>«  attributed  to  tbe  iDfluenco  exercised  by  noise  on 
fh^e  little  beings,  in  whose  organisation  the  ccro* 
liral  predominance  is  the  moet  marked  feature.  As 
fot  in\aliaa,  qnit^t  is  of  tbo  first  importance,  and  tbe 


mecJir'^l  I  noise  in  the  streeti  ii  the  efiDslliit  rtmnhHop^  * '    ' 
the  way  of  recovery.    The  worls*  of  »]1  ftoAbLr 
of  observations  which  testify  to  the  podtidoDe  l„-.  ,,. 
of  noise  in  cases  of  Qlnoss*    The  commitfilatar  orf  Bo^ 
haave,  Van  3 wieten,  has  dted  ii  |p«at  oomlicT  «C  lidi 
to  prore  it«     (Apborismea  de  Cbtntfgieit)     A.  fid  mSA 
on  this  subject :— *  It  ii  of  importaoee  that  th4 
should  be  kept  iu  a  quiet  pimea,  ft  way  from  sU 
possihio,  fir  from  clocks,  mnleteeca*  eaitii  &cJ 
a  largo  town  e^ish  qniet  ia  a  rare  o<(^tirf<Mioti 
noiHcs  which   result  from  the  lifs  iu  &  *  '~ 
only  increaso  this  of  the  streets. 

'*  Besides  tbe  permanent  noiaes  of  a  town 
accidental  noises,  such  as  discharges  of  fttilMlETi 
may  prodnee  the  effects  observed  by  A.  Bwl 
*  Qiatean  d^a  H«dln,*  where  each  discharge  of 
seemed  to  act  like  the  blow  of  a  stick  on  the  hetd 
of  the  patients,  and  frequently  resulted  in 
dcliiium,  and  tfven  death  ..»,** 

*'  Aa  for  the  activity  of  the    traffic*  this  ii 
produces  the  noise  of  towns  (and  tbe  mors  wht 
ground  is  furrowed),  by  tbe  wheels  of  hiMiiry  ca" 
omnibusost  of  which  the  roll  makes  the  nerrei  snd 
window  panes  vibrato.     The  sedatiTe  qtmiitiss 
Venetian  atmosphere   is  due  to  the  absem^  of 
noise*    As  for  narrow  streets,  in  iwiflition  to  sfl 
arguments  I  have  brought  np  agminst  them,  I 
this  one,  that  they  are  the  cause  of  tbe  t«-«c 
sounds  of  which  we  have  a  good  example  whn 
paeacs  through  a  tunnel/^ 


Double -pan  ed  windows  exclude  mucli 
and  save  much   warmtli ;    but    tbe  aait 
caused  by  the  vibration  of  the  bnildingij 
tinues    where    the  roads   aro    rougk 
is   provided  for  the  wealthy  by  cevei 
roadways  before  their  bouses  with  stmfii 
the  great  majority  of  persons  And  the  |KWf  c 
afford  the  expense  of  such  relief.    It  is  < 
that  in  urban  districts  there  are  always  ftl> 
per  cent,  of  cases  of*  *  bed-lying  "  sicknetsi 
the  population.     In  a  mile  of  public  thoroa^ 
there  will   be  constantly  between  fifty 
hundred  ailing  persons  whose  snCferiags  i 
specially  aggravated  by  aach  conditions  rfl 
and  Tibration  as  those  describeiL 

Teu  OoNCLOSiosi  AS  TO    RoAD  CoK»r»o 
AUD   Pavement  Oetaikeo    by  Meceia 

ASB   ENGINEERING    BoiENCB   ASP   A*T« 

The  general  conclasion  arrived  at  is  *^*y 
rule,  all  loud  nojBe  from  vohlcnlar  transk  n 
streets— all  grinding  and  rutnbHng  of 
jolting  and  banging  of  carts  and  carfi*^ 
vibrations  of  the   houses  and  shaking  w  < 
and  windows  denote  *a  greater  Of  lew 
force^  and  alow  state  of  science  and  kiiowli 
the  part  of  those  who  arc  chtrged  with  1 
struction  and  maintenance  of  the  pnhlieton 
fares.    To  the  same  ignorance  may  bff  < 
the   greater  proportion  of   all  dti^t»  *^ 
mud  J  and  all  bad  smells  on  street  tm 
well   as   of    the  dirt  on    clothe*  and  o 
person   from  the  dirt  and  dust  of  thfl 
and    the   nerv^ous    agitatioii,   xmQif^ 
sleeplessness  at  nights  from  tbi  iww  <* 
and  carriages  in  the  ilre^Cft. 


hm  or    Traotits    Fobcg    bt    Bad    Boap 

iOaHBTRUOTIOH  A^D  BaD  ClEANIING. 
i  loss  of  traedon  force  even  from  small  ele- 
y,  fluch  M  those  occasioned  cMefiy  by  bad 
m$t  is  stated  in  Sir  Henry  Pamall's  work 
nis  m  the  r«etilta  of  experiments*  The 
ht  ia  stated  to  have  been  : — 

Oa  a  paved  road  ..,. ,  2 

Cb  *  well-brokon  stone  road  in  a  clean  state  » .  & 

On  th^  Kums  DOTeiad  with  duet  ....«*..,,,,«,  8 

On  ih^  iame  W6t  aiid  muddy  ..,,.,,.,.,,*,•■  10 

_0b  a  graire]  or  tlint  roadt  dtein  *»,,*,,,*,,.«.  19 

^|3w  aune  road,  wet  d^nd  muddy  « , 32 

1  eiect  of  small  elevations  of  surface  in  oc- 
ag  Inss  of  force,  may  be  observed  In  tlie 

■tion  of  the  heaviest  railway  trams  by 

'ng  gravel  on  tbe  railway. 

irad  shown  by  experiments  with  Sir  John 

Tfi  "  mad  indicator/'  that  by  a  granite 
y,  on  a  slope  of  1  in  36,  the  power  re^ 

1  to  draw  a  tOE  was  reduced  from  294lb8. 

Bbs. 
Otulford  Moles  worth,  in  his  text  book 

Hdffi  for  engineerg,  gives  as  the  resistance 

lids  per  ton  on  different  roads  (exclusive 
fTity),     Oa 

lltmmway   .,...,.,*,,,.,,»     20 lbs.  per  ton» 
^  • . » i  •  t  •  1 1 « » *  •  f  •  *  <     33    ,1        tf 
[n»ad8 ,,  44  to    67    t$       n 

.•  150    ,,        „ 

^  Biidyf  and  gravelly  stound  * ,  210    ,f        ^i 

may   be  stated  to  be   the  chief  results 
I  obtained  in  Engkad  as  to  the  traction 

results  of  trials  made  on  different  roads 
loe  by  General  Morin  and  M*  Dupuit  are 
^stated  by  Professor  Fonssagrivee : — 

d«ay  aiphalted. h,,.^,. 1 

4w^^  pAViydy  dry^  md  in  good  cou- 

tioo  ,,...* , , , ,  2"0  to  1'5 

Ivmj  paved  and  in  medtocre  eon- 

f^on  _ . , _ . . ,  26  „  2 

IvAf  p&Ted,  bat  covered  mth  a 

tUe  mnd  „*.*.,, ,  * . , ,  2*7  i»  2 

t^mn  In  good  condition  and  dry  * »  3-S  „  2*5 

"km,  wet... 3  3 

uhm  in  a  mediocre  condition ,.,«,,  4-5 

idam  coT^rod  wiUi  dirt  ....•«,««.  fi'd 

i^km  with  the  fltonea  loow « . , 8^2  „  d 

I  diriment  s  made  by  the  direction  of  the[ 

^i  Government  on  the  tramway  between 

■i  and  Versailles,  showed  that  a  horse  on  a 

tpimway  draws  three "and^a^half  times  the 

N  at  the  same  speed  and  with  the  same 

^Htnre  of  power ^  that  he  can   do   on  an 

n*  road.    Up  a  gradient  of  1  to  100,  ho 

i^ble  of  drawing  2*25  times  the  weight 

"^  io  up  the  same  gradient  on  an  ordinary 

lud  up  a  gradient  of  1  to  25,  he  can  draw 

fit;  load  he  can  do  under  &imilar  cir- 

on  the  ordinary  road* 

■tbe  varying   conditions  of  the   different 

Tof  of  the  same  road  at  different  times^ 


wet  or  dry,  as  also  the  varying  sizes  of  the 
vehicles,  with  their  wheels  and  their  weights, 
such  results  can  only  be  tiken  as  approximate, 
but  they  are  sufficient  to  indicate  the  enormous 
waste  of  force  and  expense  incurred  in  the  traffic* 
of  the  metropolis  and  of  other  districts  by  the 
wide  differences  of  conditions  visible  to  the 
eye,  the  results  of  unscientific  and  infericr 
management.  In  other  words,  they  indicate 
the  gains  derivable  from  appropriate  scientif  e 
treatment. 

The  losses  occasioned  by  differences  of  coc- 
ditions  of  the  surface  are  aggravated  by  frequent 
unnecessary  differences  of  inclines.  Assuming 
the  surface  pavement  of  the  streets  to  be 
smooth;  and  as  good  as  the  surfaces  of  iron 
railways,  the  loss  of  force  from  street  in  dines 
will  be  as  great  as  it  is  demonstrated  to  be 
on  railway  inclines.  The  late  Mr,  Butler 
Williams,  C.E,,  formerly  engaged  on  the  Ord- 
nance Survey  in  Ireland,  and  afterwards  Pro- 
fessor of  Geodesy  at  the  College  of  Civil 
Engineers  at  Putney,  gave  some  evidence  on 
this  subject  before  the  Health  of  Towns  Com- 
missioners in  1844*  He  displayed  a  study  of 
the  plan  of  Sir  Christopher  Wren  for  the  re- 
bnildmg  of  the  City  of  London  after  the  Great 
Fire,  He  presented  that  plan  as  displaying  the 
enormous  loss  by  ignorance  or  by  the  absence  of 
science  in  the  directing  minds  of  local  public 
works*  He  showed  the  gain  in  distance  by 
direct  lines,  as  well  as  the  gain  from  avoiding 
the  losses  of  force  by  bad  gradients*  To  illus- 
trate this  loss  he  got  a  survey  of  two  lines,  ona 
from  Hoi  born  to  Cheapside,  and  the  otlier  from 
Fleet'Street  to  Cheapside,  and  taking  the  then 
traffic  over  these  two  lines,  he  showed  that  the 
loss  of  time  and  power  entailed  by  the  defective 
gradients  and  increased  distances  could  not  be  lesa 
than  one  hundred  thousand  pounds  per  annum 
Such  losses  of  force  from  defective  gradients,  i 
will  be  perceived  from  a  view  of  any  contour 
map,  were  more  or  less  entailed  over  the  whole 
area,  from  setting  aside  Sir  Ohristopher  Wren's 
plan  of  rebuilding  the  city  as  nearly  as  pos- 
sible on  a  level  plane**  It  may  be  mentioned, 
in  the  way  of  illustration  of  adminiatrative  prin- 
ciple, that  Sir  Christopher  Wren  would  have  ex- 
cluded blind  alleys  and  the  inferior  dwellings  of 
the  wage  classes,  and  also  graveyards  and  noxious 
trades ;  and  yet  have  given  to  every  owner  the 
same  area,  though  perhaps  in  a  different,  and 
invariably  in  a  better  position,  with  frontages  in 
wider  streets,  with  better  sweeps  of  winds  and 
ventilation.  The  plan  was  approved  by  the 
King  and  the  most  instructed  minds  of  the  day ; 
hut  the  corporate,  or  what  may  be  called  the  vestral 
minds   of  the   day,  prevailed  in  retaining  the 

*  Thii  ptim  d(^iorrcf  «iicJ  r«qulri$«  &  Hitmte  m4  cmr«fU1  htailfi 
but «  U  It  lUtle  kflovs,  ftod  U;7ery  KUQe^  a  oaiy  li  glrisam  thi 
At>t>@iidlJC  V]T, 


BU 
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same  old  lineBj  the  old   graditiitBf  and  the  old 

Btriictnre&,  and,  in  doing  so,  it  is  estimated  bj 
aanitary  autliorities,  tbey  entailed  upon  the 
population,  besides  the  lose  upon  the  traffic*  a 
death-rate  gready  in  excess  of  what  there  would 
have  been  under  the  rudimentary  sanitai^  con* 
ditions  which  Sir  ChriBtopher  "V^^ren^s  plan  would 
have  achieved. 

The  professor  observed — *'  With  respect  to  old 
districts*  improvements  of  importance  might  be 
accomplished  without  interfering  with  the  con- 
venient access  to  hou«es,  and  at  veiy  moderate 
coBt,  by  taking  advantage  of  the  repavemeut  of 
Btreets,  to  level  or  reduce^  by  a  few  feet,  the 
mere  surface  irregularities^  eiich  as  may  bo 
noticed  in  many  of  the  thoronghfares  of  the  me- 
troptiUfl.  In  the  re  pavement  of  the  fitreets,  as 
generally  conducted  at  present,  the  old  curves 
following  the  existing  irregularities  of  the  sur- 
fa*^c  are  retained,  whereas,  not  unfrequently,  an 
excavation  of  even  as  little  as  one  or  two  feet  at 
one  point,  and  a  corresponding  filling  np  of 
one  or  two  feet  at  another  point,  would  remove 
irregularities  which,  as  far  as  they  go,  are  oh- 
jectionable.  Every  foot  reduced  in  the  rise  of  a 
thoroizghfare  open  to  great  traffic  produces  a 
correeponding  saving  of  power  by  no  means 
unimportant/*  In  ilhiatratiou  of  this  point, 
it  may  be  mentioned  that  Molesworth  states  that 
the  traction  due  to  the  inclination  of  the  road 
alone  is  always  the  load  multiplied  by  the  angle 
of  inclination,  say 

One  ton  X  -r^  (oae  foot  in  fifty). 

If  the  toial  friction  alon©  be  33  lbs.  to  the  ton,  or 
^  of  load,  then  the  total  traction  will  he 

I  J:-  4-  -^    or  j^th  of  load, 

r  &0    ^     63 

equivalent  to  78  lbs,  to  the  ton* 

After  adducing  various  examples  of  the  waste- 

fulneee  of  igntnrance,  Professor  Butler  "Williams 

observed,   '*  they  ahow    that^    for   amendment, 

Tuu  mn^i  have  meja  of  extended  viewsj  cajmble  of 

I  embraeiiiL;  all  the  elementij  that  combine  to  pro- 

■  dnce  the  re^ull^  tlmt  ought  to  he  obtained,  and 

■tbit  it  can  scarcely  be  expedient  in  most  caae^ 

Pfluit  mon  uf  limited  education  should  be  called 

tl|»oii  to  dddde  on  important  sanitary  matte ra." 

Economic   PiiiNCirLE   op   this   Distojot  Pko- 

VISION    FOR  WttKKL   TeACKB    AKD   FOE    HoRSE 

Tracks  is  BoAnwATs, 

The  first  conclusion  arrived  at  by  the  General 
Board  of  Health  for  the  improvement  of  the 
pavement  of  the  metrapoha  wa«  that  pro- 
vision must  be  made  of  Bmooth  tracks  for  the 
whieU,  distinct  from  the  provision  for  the  track 
and  the  foothold  ot  tbe  horses*  This  distinct 
pcfiviaion  had,  indeed,  long  been  made  and  sue- 
ceeefhlly  applied  in  the  cities  of  Northern 
Italy.      Lord  Palmerston    once  called   public 


attention  to  it,  and  expressed  a  hope  ihit  m 
luxurious  and  excellent  a  ijntem  ndght ' 
trodneed  into  this  connby.     Mn  A.  ~ 
C.E.,    ealle    attention    to    il     in    hie 
on  road  oonatniction.  in  the  En^ehpundia  i 
lannica.     Mr.  P<  Le  Keve  Foster,  jim,, 
of  our  respected  BeoretAry,  a  cifil 
practice  in  Italy,  has  been  so  good  ai  to  j 
us    sketches    and  a   report  descriptlvt 
method  in    which  tbe    principle    is 
Milan  and  other  cities,  together  with  tka  i 
in   detail*      The   Report,  with    the 
will   be    fonnd   in   the  appendix.      (Se« 
pendix  I.)     On  wide  thoroughfayes,  a»  *l  I' 
tbere  are  three  or  four  linea  of  whe 
this     description^       On     Bome,    ho« 
horse    track    is    paved    with    Duteli 
brick.      The  principle  of  the  Italian 
described   ha^,   indeed,  been  applied  by  J 
trams  as  wheel  tracke,  on  a  part  of  llil 
to  the  Oominercial  Docks^  at  the  Eft9lH 
London,  ia  several  narrow  stroet^  in 
of  London,  at  Holyhead,  and  In  other _ 
Home  experiments  made  by  Sir  John  f 
the  granite  tramways  at  Holyhead,  i 
the  granite  tramways  near  the  Commefi 
demonstrated  that  l^y  their  une  a  aav' 
than  half  the  horse- power,  as  oom{ 
common  roads,  was  effected.     It  WM  i 
whilst   the   horae  retained  hie   roogh 
considerable  gain   in  force  ia   obtained 
tramways  in   ascending   incllnoa.     On 
clinc  of  1  in  20,  the  power  reqnirtd  l»J 
a  ton  was  reduced  from  2'^o  lbs.  to  13 
An  incline  of  1  in  Bo  might  be  i 
good  rate  of  speedy  and  daacended  at  12 1 
bour  ^vithont  risk.    In  passing  over  thesti^ 
tramways  horses  will   have   two   feet 
roughened  footbold  ;  they  do  not  fall,  and! 
rally  tbere  is  no  more  shpping  on  them  thmj 
common  granite  roads  in  the  common  < 
as  to  cleansing.    When  they  were  fiistliiiJ 
in  England,  each  wheel  track  hud  kerbi; 
recent    constructions  they   ate  diapenfi^dj 
and  vehicles  may  freely  more  from  tm 
the  road  to  another. 

The  General  Board  of  Health  contemp 
general  adoption  of  the  principle  of  tbi  i 
tramways,    or   of   the    Itoliftn    finooth 
track,    as    in    great  part   a    i^v.'..  . 
for   the    entire    metropolis.      B\ 
one -half  the  tractive  force  roqair^  f^f 
by  enabling  a  single  hone  to  do  the  i^wtj 
a  reduction  would  he  toffee  ted  of  "^^ 
and  dust  of  the  streets.     By  the  si 
tracks  they  reduced  the  greater  part  of  tpf 
of  the  street  traffic,  and  gave  to  cariiiir*  ^' 
who  experienced  it  In  the  northem  It*^ 
what  they  called  luxurious  as  weQ  i 
pensive  transit.     Recent  observa 
tbe    instance  of    this    Committi«^ 
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•*"  f  the  wear  on  the  torse  track  ia  as  one, 
..    it!   wheel  tracks   it  is   fts   two,   which   is 
^^tt  tlie    proportion    of  the   weight   of    the 
^p&d  load    to    the   hone.      If  the   wheel 
IF  be  taken  on  the  Btnooth  track,  on  which 
It  wear  ii    incoRaiderable,    it  gives    a  pro- 
mts  reduction   of   the    general   wear   of 
oad.      In    a  Bill    for    additional   power 
■?  first  consolidated  Commisiiion  of  Sewers, 
'-^  wero  taken  to  connect  the  service  of  the 
tf  the  road  surface  with  the  care  of  the  road, 
11  AS  the  house  drains  and  sewers,  which 
il?  helong  to  any  civil  arrangement  pre- 
mmg  to  syBtem.     It  contemplated  bringing 
I  ilit^  metrapolitan  streets  and  roada,  anbur- 
-  wtjli  aa  urban,  nndcr  unity  of  competent 
fk  fldminigtration — the  suburban,  aa  well 
urban,  of  isecessity*  for  economy  as  well 
:  iency; — for  if  the  change  were  restricted 
•  rhan    district    the    gain    would   only 
^ij,  inasmuch  &&  a  large  proportion  of  the 
r  traffic  being  from  suburban  dJstricta,  !f 
.te   of   tractive   force  were  unaltered  for 
iljarban    distncts,   the   same    amount  of 
•  s    force     must     continue    through     the 
district.     It  w*as  therefore  contemplated 
fhe  principle  of  a  separate  proviaiou   for 
b?el  tracks  should   prevail   over  all   the 
'l^im  roftds.     The  developed  application  of 
"i^wa  was  prevented  by  legislative  exi- 
to  which  it  is  unnecessary  to  enter* 
'ir£*s  would,  it  is  considered,  have  fol- 
a  competent  examination  of  existing  con- 
of  ihe  niettopolis,  and  also  of  the  means 
Art  jmd  science  had  provided  for  dealing 

^B&TlOBr  OF  MeCEANICAL  AN1>  ENOtKBERlHO 

^ft  AJfn   SciEKO^  TO   TUB  Clean siNa    oy 

^K  pAVE]ltKKTe    IK    Till    METROPOLie. 

^■Vever  well  a  city  may  be  laid  out,  however 
^^Re  may  he  the  pa%^ng  of  the  streets^  a  great 
^■1  these  advantages  will  be  lost  if  they  be  not 
^^■riy  and  completely  cleansed.  Cleanlincsa 
^kuess,  complete  surface  aa  well  as  subsoil 
^■Qiehold  cleanliness  are  the  points  on  which 
^■liitary  improvement  of  an  urbau  popula- 
^■S«%  turns, 

^p  atteELtion  of  Mr,  (now  Sir)  Joseph  Whit- 
^Kwjui  giveji,  in  isio,  to  the  bad  cleansing 
^m  streets  of  Manchester  by  hand  labour, 
HSie  directed  his  great  scicntiBc  genius 
Hw  means  of  producing  superior  clean Hneas 
^■m  by  machinery*  He  invented  a  machine 
HL  while  going  at  the  rata  of  only  two 
^■iu  hour,  with  brooms  three  feet  w^ide. 
^B  clean  nearly  sixty  sujwrficial  yards  per 
^Hl.ftnd  lift  the  mud  into  a  cart  for  reniovah 
^HVirt  the  average  rate  of  work  done  by 
^Htkty  m<m.    He   eonetruoted  machines. 


and  presented  prolonged  demonstration  of  their 
power  in  London  and  also  in  Manchester.  He 
olfered  engagements,  in  Manchester  and  also  In 
London,  to  sweep  the  streets  thnce  as  often  as 
under  the  old  system,  for  the  same  money.  But 
these  demonstrations  and  offers  were  presented  to 
minds  which  proved  to  he  incapable  of  mas- 
tering them,  and  the  machine  was  rejected  on 
the  ostenaible  ground  that  it  would  interfere 
with  the  labour  of  poor  people,  or  of  paupers. 
His  particular  views  as  to  street  paving,  as  well 
as  street  cleansing,  will  be  noticed  subsequently* 

As  to  aurface  cleansing,  the  Comniiflsionera  of  1 
the  Board  of  Health,  having  examined  the  sub* 
ject  and  got  trials  made,  came  to  the  conclusion 
that  the  beat  cleansing  by  the  broom  alone  waa 
very  imperfect^ — inasmuch  as  the  broom  alono, 
whilst  it  removes  the  greater  proportion  of  solid 
or  semi-fluid  matter^  spreads  and  daubs  the  pave-' 
ment  with  that  which  is  sticky  and  adhesive. 

For  cleansing  street  pavements,  as  well  as  for 
the  cleansing  of  a  paved  court-yard  or  floor,  the 
broom  and  the  dry  mop  do  not  alone  suffice, 
but  need  the  aid  of  water  for  perfect  cleansing 
and  purification.  During  the  prevalence  of 
cholera,  and  periods  of  severe  epidemic  visi- 
tations, especially  in  hot  weather,  the 
General  Board  of  Ht^th,  whose  orders  werft 
at  that  time  law,  directed  that  filthy  conrta 
and  alley fi,  the  seats  of  fever,  should  be  cleansed 
by  strong  jets  of  water,  and  where  the  immediate 
water  service  was  insufficient,  fire-engines  were 
directed  to  be  used  to  eleause  the  walls  of  the  foul 
habi tation a;  tod issi pate  t h e cl ose  6 tagn an t  atm o • 
spheres,  jets  w*cre  thrown  up  as  spray.  By  these  < 
means  such  freshness  was  given  to  the  air  and « 
relief  to  the  lunga  as  is  experienced  after  heavy  ' 
thunder  showers.  The  inhabitants  of  the  op- 
pressed districts  expressed  their  pleasure  at  the 
relief  they  received,  and  their  hope  that  the 
practice  might  be  continued. 

The  reduction  of  the  time  occupied  in 
cleansing  thoroughfares  of  great  traffic  is  of 
economical  value,  but  speed  is  everywhere  of 
great  sanitary  importance  for  the  quick  re- 
moval of  dung  droppings  and  the  prevention 
of  the  vitiation  of  tlie  air  by  evaporation  and  by 
the  dispersion  of  pulverised  dung  and  other 
matters.  Speed  is  also  of  economical  importanca 
for  the  saving  of  manure,  as  "  fresh  *'  manure  is 
upwards  of  a  third  more  in  price  and  value  than 
old  or  dried  manure*  The  effectual  hand-scavcn- 
gering  done  at  Manchester  was  from  1,000 
to  1,500  square  yards  daily  by  each  man< 
When  Sir  Joseph  WhItwortVs  machine  wai 
in  operation >  going  at  the  rate  of  2i  miles  per 
hour,  it  swept  the  same  extent  of  surface  in  a 
quarter  of  an  hour.  But  the  average  extent  of 
surface  which  could  be  so  swept  depends  on  the 
distance  of  the  places  of  deposit  to  which  the 
matter  taken  up  must  be  removed. 
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TfilU^e   07    BtEEET    CLKANBlKa   BT    JeTB. 

Tb©   Sanitery  OommiBaioners  directed  triala 
fiiid   ft  report   ou  tliem    to  be  made   by    Mr. 
T,  Lovickj  G,E*,  of  the   comparative  tim^  and 
coat  of  Btreet  cleansing  by  waflMiig*    From  these 
triala,  will  eh  were   made   at  the  West-end  m 
several  Btreets^  it  appeared  tbat  complete  wnsb- 
jug  by  jet  waB  effected  in  a  third  of  the  time  in 
"which  it  was  aecompli^bed  by  the   Bcavenger. 
Bui  these  experimcBta  conld  then  be  made  only 
with  jets  of  20  feet  vertical  height     Other  trials 
at   Sheffield,   by   Mr,   Lee,   0,E.,   one   of   the 
engineering  inspectors  to  the  Board,  made  with 
a  jet  three  times  as  powerful,  or  60  feet,  gave 
reBults  with  a  third  of  the  time,  a  third  of  the  ex- 
penditnre  of  water,  a  third  of  the  labour,  a  third  I 
of  the  total  eipenBe,  and  at  abont  a  tenth  of 
the  time  of  the  hand-icavengering*    The  expenee 
ivith  the  more  powerful  jet,  taking  the  cost  of 
water  at  the  price  at  which  it  would  be  on  a  pub- 
lic footing  at  2d.  per  1,000  gallons  was  for  labour 
2d*  per  1,CK)0  yards,  and  water  \d.     With  the 
loTf?  &r  jet,  the  expense  of  labour  wm  8cl.,  and  of 
water  2d.     These  resulta  were  obtained  upon 
old  boulder,  or  rough  cobble  pavements.     With 
Bmcoth  pavements,  andivith  jets  skilfully  applied 
in  at  reets,  the  e0ect  w*ould  be  much  greater*  With 
some  unctuous  and  adhesive  mud  the  aid  of  the 
street-aweeping  machine  would  be  required  to 
eipedite  the  work.   The  total  additional  quantity 
of  wat3r  required  for  this  service  would  be  about 
one-thii  i   of  that  which  was   then  and  is  now 
wasted  h^*  the  in  term  it  tent  system  of  supply,  and 
this  on  the  conBtant  system  would  snffiee  for  the 
cleansing  at  the  whole  of  the  footways  as  well  as 
the  carriage-ways  of  the  metropoHs.     Viewing 
the  common  parochial  regulation  requiring  every 
householder,  by  himself  or  his  servant,  to  cleanse 
properly  the  footpath  before  his  house,  as  rude, 
wasteful  of  labour,  and  impracticable  in  its  apph- 
Cfttion  to  more  than  a  quarter  of  a  million  of 
househ ciders,  the    Commisaioners   directed   in- 
quiry to  be  made  as    to  the  extra  expenie  at 
which  it  might  be  more   satisfactorily  accom- 
pKshed  as  a  common  service  ;  when  it  appeared 
that  a  penny  per  week,  or  less,  would  cover  the 
expense  of  clcaneing  by  jet   {  Vid^Mr.  LovicVs 
Report,  Appendix  No.  2.)     The  total  cost  of 
cleansing  the  footway  a  as  well  as  the  carriage- 
ways in  the  Btrand  daily  was  estimated  at  four- 
ponce  farthing  per  house  weekly  ;  in  High -street 
in  the  Borough,  it  would  have  been  threepence 
&r thing  per  house    per  week    for   the    daily 
cleansing  of  the  footways  and  the  carriage-ways. 
In    ignorance    of    the     scientific    construc- 
tion of  drains  and  sewers ^  so  m  to  kee]}  them 
self- cleansing  and  free  from  depoeit,  it  was  ob- 
jected to  the  introduction  of  the  atreet-e weeping 
machine  in  Manchester,  that  it  would  occasion 
more  mud  to  be  aciit  into  the  sewers,  and  would 


clog  them*  Sir  Joseph  Whitworth  csipfed  tkai 

if  such  a  result  did  occur  he  would  undpTtakt 

to  defray  the  expense  of  cleansing  them.    ^^*  ■* 

never  did  occur,  from  the  extra  cleaniiri . 

by  his  machine,  and  indeed  it  was  adxnitu  i  mf 

the  sewers  required  less  expendilure  l<?r  ctnii  ^j 

ing   them  than   tliey  did  before-     Som* 

trials  of  cleansing  by  tlie  jet  were  made  W  Ife  ( 

Haywood,  the  City  engineer,  with  gen* 

vantageons  results,  though  with  cmri 

extra   expense  whicli  are   not  »>' 

general  applicjition  on  a  public  b\- 

supply  for  the  metropolis.  Bntwi^t 

discharge  of  the  liquified  mud  tbroir 

he  states  that  **  during  the  experiv 

I  washing  I  had  the  guUies  and  sew  en  ^-. 

City  carefully  examined  from  time  to  '', 

they  were  found  to  be  not  only  m  cfasn  v  i 

previously  were,  but  if  any  tiling  di 

indeed  I  think  that  if  the  snrfacefi  of  tit?  i 

pavements  were  cleansed   by  water  alaD€,1 

both  gullies  and  sewerf^  would  be  olsuur 

at  the  present  time,  for.  as  before  stiied»i 

dust  or  dirt   Is  now  swept  into  them  in 

condition  that  the  usual  current  does  not  \ 

move   it ;    whereas  if  the   etrcets  wer« 

washed   nothing  would    g^    into    the) 

exeeptiBg    that  which    found    its  way 

by   reason   of  iu  fluidity.     The  stf^t 

ingfi   would,  in   fact,   run   into  ibe 

as  great  a  state  of  dilution  as  tliey  do  i 

ing    the    heaviest    stofiDs    €il    rtlii; 

believe,  therefore,  that  no  injury  wonU 

thereby   to   the  sewers   under    the 

the    Oommbsion,   but,    on    the   contwiTp 

they  would  be  benefited"     And  jvi  th*  < 

sewers,  when  examined  by  the  Satiiuin' 

misaioners,  w^era  found  to  be  by  no  nictui 

first  class  for  such  a  service.     It  mirbi  ^^| 

pirjcism  wliich  at  present  commt^t^lv  nilfi 

such   workfi,  that  it  should   he 

matter  in  such  a  state  of  fluidity  iisr 

the  Jlai  surface  of  the  street,  and  djerpfbrr  i 

increased  friction,  must  with   less  friction  i 

discharged    and    eotfoentrated    mto    a 

chflunei  beneath — instead  of  receiving  an 

rated   flow^becotne  stagnant  and 

there.       It    is    desirable^    and    > 

principle,   that   the   *:untrary  reti  > 

known    and    applied ; — thai    as  mu*k  iu 

matter  as  possible  should  be  rtftnovcd  hfj 

quickest,  cheapest,  and  best  method  thai  * 

is  by  euBpension  in  water.     If  e^fiy  lo*«l ' 

to    be   taken   to   a  distant   deji&t  ap  *'^J 

the  semi-fluid  matter  could   be  coUi^rted, 

cartage    would    be    mcreastd^   perh«p».^^ 

or  ten  fold.     If  the  clean siuf  were  cirrw 

on  under  conditions  of  very  wet  w«it^*l 

MTCfO  Id  be  al  m  OS  t  i  ni }  *ract  ic4ible .     I  f  the  I 

the  City  were  a  mile  distant— nnd  it 

difficult  to  find  any  io  near — it  nigW 
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k^ircd  miles  of  cartage  daily  for  apeedy 
limK.  It  is  shown  th&t  the  eervtce  of  Htreet^ 
■putgi  to  be  efiectualy  must  be  cloaely  com- 
L  «nd  must  indeed  b«  as  one.  Heoct 
■rror  of  tbe  veatriea  and  local  admini-  j 
kni,  who — aa  if  it  were  to  multiply  con*^  i 
B  for  patronage — let  tli^  work  of  water- 
[the  a  treats  t^  one  contractor^  who  doea 
■work  at  liii  own  time  and  in  his  own 
I  md  ih^  work  of  aweepinij  the  atreeto  to 
lef  contractor,  who  does  the  work  at  his 
nime  and  in  his  own  way — both  operations 
■  i}am  apoiied.  The  sweeping  contractor 
Wj  tieljiys  hii  work  aa  long  as  he  can — lets 
■ud  remftin  a^  long  aa  he  can ;  ami  waita 
■41  min  to  enable  the  mud  to  bo  swept  to 
BdOt  and  late  at  night  to  get  as  much  of  it 
I  can  down  into  tb?  sewers  to  save  the  heavy 
kee  uf  cartage.  He  will  not^  if  he  can  help 
Miend  with  the  surface  unkai  when  he  may 
bs  work  wiih  the  least  disadvuntage  to  him- 
I  His  great  object  is  to  avoid  cartage.  Now, 
kt  which ^  with  the  aid  of  the  street  sweeps 
Isauchine,  dispenses  with  the  scavenger.*}, 
k^tbe  dealderatum  of  dispensing,  to  the 
^HB2:tantt  with  the  annoyance  and  labour 
Hl^.  Instead  of  waiting  fur  the  nncer- 
Eraiii,  th^  jet  is  at  instant  command  to  do, 
m  most  complete  manner,  the  work  of  the 
Ber'shower,  to  pftit  all  soluble  matter  int0|tLe 
kniy''  condition,  for  its  immediate  discharge 
Iproperly- adapted  sewers  for  its  instant  re- 
m  with  ail  other  eolttble  matter  from  thence. 
t  Haywood  has  stated  that  the  seweri  of  the 
nronldbe  benefited  by  the  practice,  ban i  tar j 
m  pronounces  that  the  health  of  the  popula* 
iiranld  be  benefited  by  it.  The  death- 
k  of  the  metropolis  reach  their  lowest  point 
pKmtinned,  nun  an  ally  heavy  rainfulla,  which 

I  twept  and  kept  down  the  stagnant  de posit 

II  :inditl*conat meted  sewers  and  their  putrid 
■at tons.  The  jet,  properly  applied  ^  would 
py  weather  regularly  do  the  work  of 
p  rainfalls  or  of  thunder  showers*  The 
Kined  surtace  and  subterranean  cleansing  in 
Hs  of  large  traf&c,  and  with  sewers  properly 
keJ  fur  (iuick  removal  in  water,  will  be  of 
i  Banitary  importance, 

t  Parisj  where  much  of  science  enters  Into 
^Hkiatration,  the  principles  set  forth  by  the 
P^Bftoardof  Health  have  been  adopted  with 
pjpplmncei  then  recommended,  but  with  a 
ktiotmt  of  water  power,  reqntrLng  a  greater 
knt  of  hand  "Sweeping  than  would  other- 
I  bo  necessary.  But  as  it  m,  much  of  the 
kce  mud,  the  liquified  manure,  is  removed 
Idy  in  Buipension  in  water,  fresh  and  un- 
hi|)oied^  and  to  the  greatest  extent  un^ 
kd,  by  means  of  which  a  superior  order  of 
■Ution  II  obtained  such  as  has  never  before 
^■ISL  umt  Paris, 


There,  aa  elsewhere,  as  a  better  knowledge  of 

hydraulics  ha^  begun  to  extend,  aa  the  force  of 
sweep  gained  by  concentrated  flows  in  smooth 
tubular  or  oval  sewers  has  become  better 
known,  catch -pits,  which  were  regularly  made 
cesapook,  to  detain  street  detritus,  are  being 
abandoned,  and  anrface  matters  are  swept  to 
what  is  a  great  general  catch -pit  at  the  outfall, 
where  tt  may  he  most  safely  and  economically 
dealt  with  in  bulk. 

To  abate  the  inconvenience  an<l  torment  of 
excessive  street  duat  in  sonimer  time,  or  ta  dry 
weather,  street  watering  is  used  to  keep  it 
down*  But  the  evil  of  such  amount  of  dust  is 
in  great  part  due  to  t^p^efeetlve  condition  of 
the  pavements  and  cleansing  of  the  road  gnr- 
faces  on  which  the  dust  is  produced,  and  tlic 
aauitary  evil  is  often  aggravated  by  the  means 
used  to  relieve  iU  Open  gravel  road-ways, 
M  aoadam  pa  vemen  t  —  mer  e  ly  mud  -  boun  d  — 
loose -join  ted  granite  or  wood  pavements  of 
the  common  construction  are  permeated  with 
the  aolntions  of  the  surface  dung  deposits,  and 
become  excrement  sodden.  The  dry  decompoal- 
tton  of  such  matter  is  less  injurious  than  the 
moist  emanations  produced  by  street  watering 
at  certain  timeSj  denoted  by  offensive  smells,  even 
in  first- class  thoroughfares  at  the  West-end  of 
the  metropolis.  To  repress  these  oflensive  and 
noxious  emanation d^  the  distribution  of  dis- 
infectants from  the  water-carts  is  frequently 
urged,  in  Uke  manner  as  the  use  of  disinfjc- 
tanta  is  urged  to  mitigate  the  emanations  ixom 
putrid  deposit  In  badly  constructed  sewtrs. 
The  expense  of  the  street  watering  would  often 
go  far  to  the  formation  and  proper  keeping  of 
impermeable  street  surfaceii,  Jrom  which  fsical 
matter  would  be  immediately  removed  before  it 
could  enter  into  decomposition,  and  on  which 
at  luiy  time  there  would  be  scarcely  anything  to 
be  removed. 

Proper  cleansing  by  jet  on  proper  paTenient, 
as  described,  leaves  little  or  no  mud  or  dust  to 
be  kept  down.  A  well-paved  court-yard,  kept 
dean  by  water  and  mop,  should  be  the  type  of 
the  general  condiuon  of  the  thoroughfares  of  the 
metropolis  under  a  proper  eom^jctent  scientific 
administration,  which  would  maintain  a  state  of 
cleanliness  and  freshness  heretofore  unknown. 

Fbihaby  Conclusions. 

On  the  whole*  it  wiU  be  found  that  there  have 
been  established,  as  standing  demonstrations 
long  made,  but  existing  fruitlessly,  during 
nearly  the  last  quarter  of  a  century,  for  the 
guidance  of  local  adminiatrations^  vis. : — 

First,  that  the  cleansing  of  the  surfaces,  and  the 
preservation  of  the  subsoils  immediately  beneath 
them,  from  putrid  animal  or  vegetable  matter  in 
suspension  or  tsolutioti  1^  an  important  branch 
of  sanitarv  ^:  „  ana  icience,  powerfully  alfeedng 
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the  heftltli  ^f  the  papulation,  which  ought, 
for  the  safety  of  the  health  and  the  lives  of  ihe 
papuktioii,  to  be  placed  UDder  the  reLponsible 
eiipervneion  of  aanitary  officers  and  ijiecial  en- 

Second,  as  regards  the  surface  pavement  of  the 
carriage  ways  of  atveets  inch  as  those  in  the 
inetTOpoHs^  by  the  right  application  of  en- 
gineering science  and  art  in  the  improved 
levelling  and  paving,  the  tractive  force  required 
for  peTsoBfi  and  goods  may  be  reduced  more 
than  one-half,  with  a  proportionate  reduction  of 
Btreet  dirt  and  dust. 

Third,  by  the  application  of  special  on- 
Iffineering  and  mechanical  art  in  hydraulic  and 
^drainage  arrangements,  the  time  and  expense  of 
tiie  sttrface  clean  sing  of  streets  may  be  reduced 
more  than  one*half,  and  injuries  to  goods  and 
lumiture,  and  clotheBj  as  well  as  excessive  dirt 
on  the  person,  and  sen  one  injuries  to  the 
healtbj  may  be  prevented. 

BlOENT  ArFLICATIOKS  OF  EkoINESRING  ScIENOE 

Aiit>   Art  to  the  Improved   Consthuction 
AKD  CtBAKitiiQ  OP  Striet  Burfaces, 

With  these  last  recited  lar^e  eonelnaione^ — 
sanitary,  mechanical,  engineering,  and  eco* 
nomieal — long  clearly  demon  at  rated  as  available 
for  the  public  relief,  the  conrae  of  in  qui  r)'  which 
folioweU  was,  **Wiiy  have  they  as  yet  fallen 
through  *?  What  additions  have  been  made  to 
them  ?  and  What  are  the  existing  conditions  for 
their  application  in  the  metropolis?" 

Amidet  the  conflict  of  large  interests  and 
Opinions  on  the  various  mate  rial  tj  and  methods  of 
pavingt  ^^  found  it  difficult  to  obtain  independent 
and  Bfltisfactory  scientific  or  other  tefttimony  in 
relation  to  them*  The  occupations  of  the  mem- 
bers of  the  Committee  prevented  them  giving 
the  time  required  for  particular  examinations. 
They  therefore  engaged  the  services  of  a  gentle* 
man,  known  to  some  members  of  the  Council  as 
competent,  and  of  a  poaition  to  make  direct 
inquirieB,  Mr.  Samuel  Bharp,  an  architect.  He 
'Was  instructed  to  make  direct  observations  and 
FexaminationB  of  the  different  sorts  of  pave- 
ments. 

We  also  obtained  the  important  services  of 
Mr.  Amofl,  who  haa  been  accustomed  to  test  the 
force  required  for  various  new  agricultural  steam 
ploughs  and  other  niflchinery,  to  get  ns  a 
dynamometer  to  test  the  tractive  force  required 
on  different  sorts  of  pavements.  He  has  pro- 
vided a  machine  with  important  improvements 
for  the  purpose. 

Through  Colonel  Henderson,  the  Commissioner 
of  the  metropolitan  poU^^.  we  sought  informa- 
tion from  the  pol!(7e  superintenut;*.;?  *ifl  to  the 
conditions  of  the  atreets  in  which  accidents  are 
the  most  frequent. 


We  also  considered  It  expedient  to  u*ti!l 
the  experience  of  occupiers  of  home* 
on  the  lines  of  street  paved  mih 
teriaJs,  We  framed  a  set  of  queries  t*a  til 
different  points,  not  including  the  sanitary  pdal^ 
on  which  it  api>eared  probable  they  miglit  ll 
able  to  give  answer  (  Vide  Appendix) 

We  also  consulted  experience  on  iouie  poiall 
in  Paria,  through  General  Morin  anti  Um 
Tresce,  of  our  sister  Institution,  the  Omm 
vatoire  des  Arts  et  Metiers. 

As  to  the  condition  of  the  surfaoei  for  tlw 
penditure  of  different  tractive  forces,  th« 
with  Mr.  Amos's  machine  extended  o^ 
days  over  diflerent  portions  of  pavemen 
m  suburban  districts,  and  some  in  the  C: 
other   parts   of   the    metropolis*      They 
made   at  varying  rates  of  apeed,  a^ 
miles    an    hour    for    cart   and    wa^: 
and   six  miles   an    hour  for  ordlnarj  ^ 
traffic.      Higher  force   is   required  for 
speeds,  and  for  companion  of  results  ihey 
be  got  for  each   description  of  aurfac* 
same  speeds,  which   with  the  first  t 
found  to  be  very  difficult* 

The  following  is  a  summary  of  theie 
mentfl  ; — 


B4i«d  MitertAl. 


SpQ«4ltfl 

mLl» 

P«H3QaT, 


Grarelly    Macadam 
in  H  Bide  street  . . 
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Gtanite 
*  -  freehl  J 


Asphslte  Pavement 


Wood  FaTcment  *. 


Macadam  rood,  vet-y  \ 
good  on  Victim  a  I 
Embanknieitt.^t.  J 


$U6 

3-45 
5*15 

2m 

4-239 
2775 

5-025 
3*56 

3'032 
8278 
5*827 


DTWtffht 


126-6 

114*322 
70'J>G3 
41&32 
4T-^ia 

262886 

242-726 

n&u 

69*755 

118 163 

102*412 
It)0*Ofl« 

109^ 


Trie- 

Hod  if 


4&$ 
1 


I 
eii 

I 


m 
I 

2l*» 
1 

] 
I 

ft$*3 

1 


1 


^3 
I 

I 


tTf 


JOUBNAL  OP  THE  800IBTT  OP  ARTS,  Juhb  25,  1875. 


699 


Weukt  of  omnibiis  22  owt  0  qr.  16  lbs 2,480  lbs. 

LoiMd  with  22  nckt  of  oats,  wei^iing  149  lbs. 

6ioh 8,278  lb0. 


TotalloAd 6,768  Ibai 

So  fiff  as  at  present  can  be  ascertained,  the 
first  mean  resnlts  appear  to  be  as  follows : — 

MaMitpMdper 
mile  p«r  boor. 

QfiDite  by  aide  of  tnunwayi. .  2*87 

Af^iaUe  roadway    3*66 

Wood  paToment 8*889    .. 

Good  giayelly  Tnacadam  road  8*46 

Qranite  macanam,  newly  laid  8*607     . . 


DrMght 
liilbt.per 
ton  of  load. 
44*762  i 
69*768  J 
106*880  I 
114*322  I 
269*800     I 

Tbongh  it  is  expected  that  the  resnlts  wonld 
be  yari^  by  repeated  trials  in  different  condi- 
tions, as  to  cleanliness  and  in  dose  nniformity  as 
to  speeds  on  the  same  lines,  it  is  not  expected 
that  the  valnes  of  the  several  materials  and 
methods  of  pavement  wonld  be  very  widely  altered. 
It  is  objected,  as  respects  the  asphalte,  that 
though  the  trials  place  them  in  an  advanced 
position,  it  is  not  in  so  good  a  position  a|  that 
ghren  by  general  previous  trials  in  Paris.  Mr. 
Sharp  reported,  on  examination,  that  the  laying 
of  the  concrete  foundation  in  London  had  been 
very  irregular,  and  that  the  asphalte  had  par- 
taken of  the  irregularity  of  the  foundations,  and 
hid,  as  is  visible,  compared  with  other  pave- 
ments, and  especially  wiUi  well-laid  asphalte  foot- 
pavements,  irregular  undnlations.  These  nndn- 
ladons  produce  the  effect  of  inclines,  as  is  felt  in 
riding,  and  augment  nndnly  the  tractive  force 
leqnued,  which  ought  not  ouerwise  to  be  greater 
than  on  the  granite  trams. 

Such  as  they  are,  however,  the  results  at  present 
obtained  are  corroborative  of  the  first-recited 
conclusions  as  to  the  enormous  loss  of  force  occa- 
sioned by  ignorance  and  inattention  to  the  direct 
interests  of  the  great  vehicular  traffic  of  the 
metropolis,  and  the  indirect  interests  of  the 
occupiers  of  the  particular  parishes  to  whom 
the  charge  of  the  streets  and  roads  is  confided. 
We  have  not  learned  of  any  the  remotest  local 
perceptions  of  these  large  results  consequent  on 
these  different  conditions,  varying  from  one  to 
five.  Even  the  manifest  barbarism  of  the  com- 
mon practice  of  the  parochial  authorities,  of 
subjecting  the  vehicular  traffic,  with  the  fourfold 
extra  labour  of  ploughing  through  loose  and 
sharp  granite  stones,  and  often  granite  flints  of 
the  newly -laid  macadam,  appears  in  the  present 
state  of  information  to  be  tolerated  as  a  neces- 
sity even  by  educated  carriage  riders  in  the  me- 
tropolis. On  some  roads  steam  rollers  have 
been  brought  into  use  to  reduce  the  labour  of 
compression,  but  their  use  has  been  attended  by 
the  evil  of  loosening  gas  and  water  pipes,  and 
hy  frequent  injuries  to  the  premises  along  the 
roads. 

Acompetent  authority  would  apply  proper  engi- 
Qdering  means  over  the  entire  area  to  ascertain  the 


loss  of  force  from  the  condition  of  the  surface  pave- 
ments, as  also  from  unnecessary  inclines,  for  their 
guidance  in  working  for  its  reduction,  as  a  pri- 
mary object  of  the  administration  of  a  metro*polis. 
One  point  remains  for  examination,  namely,  of 
instances  where  tractive  force  of  pavements  were 
nearly  the  same,  but  where  there  were  very  wide 
differences  in  what  may  be  called  the  percussive 
forces,  or  in  the  vibration  experienced  in  the 
carriages  passing  over  them. 

Thb  Dakqsrs  to  Lifb  and  Limb  from  the 
BxisTiMO    Conditions    of   the  Btrxbts   of 

THE   MXTBOPOLIS. 

The  dangers  to  life  and  limb,  and  the  painful 
sense  of  insecurity  prevalent  amongst  a  large  pro- 
portion of  London,  created  in  the  minds  of  the 
aged  and  infirm,  and  of  females,  from  the  con- 
stant casualties  arising  from  the  conditions  of 
the  street  and  of  the  traffic,  formed  a  special 
topic  of  examination. 

We  obtained  from  the  Registrar-General  the 
following  returns  of  the  numbers  annually  killed 
in  the  streets : — 


1869. 
1870. 
1871. 
1872, 
1873, 
1874. 


192 
198 
208 
213 
217 
211 


Totalin  six  yean  ......••..  1,239 

Average  206 

The  numbers  maimed  and  injured  in  the 
streets  are  at  least  ten  times  the  numbers 
of  those  killed.  Last  year  2,855  cases  were 
brought  under  the  cognizance  of  the  policCi  From 
the  frequency  of  fractured  limbs,  arising  from 
falls  in  the  street,  it  became  an  object  of  inquiry 
by  the  first  General  Board  of  Health*  to  provide 
appropriate  stretchers  or  carriages,  to  avoid  the 
additional  injuries  from  the  jolting  over  the  pave- 
ment of  the  common  carriages  in  which  it  is  the 
usual  practice  to  place  the  injured  for  removal 
to  their  homes  or  to  hospitals,  often  causing 
serious  additions  to  the  original  injury.  But  the 
regularity  of  the  numbers  annually  killed  denotes 
the  permanenceof  the  fatal  conditions ;  and  the 
regularity  of  their  recurrence,  that  they  are  in- 
surable. It  is,  moreover,  to  be  noted  that  the 
engineering  means  of  security  for  life  and  limb 
against  casualties  in  the  streets  is  at 
the  same  time  the  primary  security  needed  for 
the  protection  of  Ufe  and  limb  and  property 
against  the  spread  of  fire  in  houses,  as 
shown  by  the  report  on  that  subject,  namely, 
the  immediate  application  of  water  from  street 
hydrants.  It  may  be  calculated  that  if 
there  be  no  legislative  and  administrative  in- 
terference to  prevent  it,  and  the  conditions 
of  the  local  administration  are  allowed  as  at  pre- 
sent, more  than  one  thousand  persons  are  doomed 
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to  be  killed,  and  ten  tzmee  Aat  niunW  to  be 
manned  and  injiii^  in  the  etreeta  during  the  next 
fire  yean.  And  ea  from  year  to  year.  Added 
to  whidi  win  be  two  ont  of  erery  three  perBOoa 
who  are  bnmed  aliye  or  injured  by  fire,  and  two 
ent  of  every  three  serions  fires  that  now  ooenr. 
(  Vide  Appendix  Vlli.,  on  the  demonstration  sof 
etatietieal  soienoe  on  the  conditions  in  question.) 

The  answers  to  onr  inquiries  by  the  superin- 
tendents of  the  metrop^tan  police  as  to  the 
causes  of  accidents  in  the  streets,  assign  the 
*^ greasy"  condition  as  the  one  in  which  the 
greatest  proportion  of  accidents  occur,  whatso- 
ever and  howsoever  good  may  be  the  condition 
of  the  pavements. 

The  superintendent  of  tiie  G  division  ansvrers : 
•**'  I  beg  to  report  that  the  condition  of  the 
surfaces  of  the  oaxriage  roads  in  which  the 
grei^test  number  of  acddeiits  occur  to  foot 
passengeiB  in  the  dtvinon  is  good — when  dry—* 
bemg  granite  paving  or  macadam ; — ^but  in  damp 
weather  it  becomes  vevy  greasy  and  sHppery, 
and  is  the  cause  of  many  aocidents  through 
persons  slipping  down  at  crossings."  The  aoo- 
dents  to  horses  he  describes  as  governed  by  the 
like  conditions  of  damp  or  dry  weather. 

The  Inspector,  in  transmitting  the  answers 
from  the  Superintendents  of  the  A,  B,  and  0 
divisions,  states  that  ''  die  paving  with  granite 
appears  to  me  to  become  so  very  slippery  at 
times  that  I  am  quite  afraid  to  ride  in  those 
streets  so  paved.  Oharing-cross,  being  on  a 
8k)pe,  is  the  wont  place  in  my  district,  and  very 
often  it  is  absolutely  necessary  to  put  grav^ 
down  so  that  hones  may  be  able  to  travel  with 
any  degreei  of  safety.  The  objection  to  macadam 
at  this  and  other  places  is,  I  imi^ne,  the  diffi- 
culty of  keeping  it  in  repair.  The  foot  pave- 
ments, when  dry  and  dean,  are  as  good,  in  my 
(pinion,  as  <me  could  wish;  but  in  wet  and 
dirty  weather  they  become  greasy  and  unsafe 
for  old  and  infirm  peopfe  to  walk  upon^  and 
a  disgrace  to  a  capital  like  London.  I  would 
strongly  utge,  tiierefore,  that  aesie  means  may 
be  adopted  for  the  proper  cleansing  of  all  foot 
pavements,  which  would  be  an  immense  boon  to 
the  pnUic." 

These  answers,  it  is  to  be  noted,  refer  to  the 
old  granite  pavements  over  the  great  extent  of 
the  streets  within  the  district  of  the  metro- 
politan polfoe.  But  a  more  particular  inquiry 
was  made  as  to  how  this  common  condition  was 
varied  by  the  new  forms  of  pavement  introduced 
in  the  largest  proportion  within  the  jurisdiction 
of  the  City  Corporation. 

On  a  comparison  as  to  the  slipperiness  made 
between  granite,  asphalts,  and  wood  pavements, 
on  the  observed  number  of  falls  during  equal 
periods  of  time,  taken  by  direction  of  Mr. 
Haywood,  the  City  engineer,  at  the  instance 
of  the  City  Commission  of  Sewers,  it  appeared 


granite  was  rather  more  sUppoy  than  sspkalts, 
and  that  the  wood  was,  on  t^e  whole»  the  least 
i^^pery  of  the  three.  Then  is  no  doubt,  how* 
ever,  wat  in  certain  conditions  the  smoother 
pavement  is  the  most  slippery  of  any^thit  is 
to  say  when,  by  neigtect,  it  is  made  dij^psij  bj 
being  made  greasy. 

The  testimony  of  omnibus  and  carriage  driTen 
and  shopkeepen,  and  of  the  wdtnesses  vhoae 
testimony  was  collected  by  Mr.  Sharp^was  oon- 
current  and  oondusive,  that  on  ''dry**  days  and  on 
''very  wet"  days  the  asphalts  is  not  sHppeiy,  a&d 
that  then  there  is  no  special  complaint  against  it; 
but  that,  on  what  are  caUed  '*  greasy  dqn^"  and 
at  particular  times  and  conditions  it  is,  as  migb 
be  eaqpeoted,  the  most  slippery  of  any  for  psrt  d 
the  time,  but  not  for  tiie  whole  of  the  day.  Tk 
eondttiotts  are  the  spread  of  unctuous  dug, 
adhesive  mud,  which  tiie  broom  does  nst  it- 
■love,  danbed  over  the  surfiMse  of  the  pavemeot, 
and  ^en  left  to  dry.  On  tk  slight  shower,  erop 
a  de|K>8it  of  mois^mre  from  a  fog,  this  aad  is 
made  semi-iuid,  oleaginous,  or  ^  greasy,**  nd 
the  surfoce  is  made  slippeiy,  nnd  it  is  Him  ^ 
tiie  aocidents  occur  in  the  greatest  nuiaber  (b 
the  smoothest  pavement  All  d«ng  left  opai 
the  surfaee  of  the  pavement^  espeeiaUy  ipii  ^ 
smooth  pavement,  of  the  eanii^e  way,  sndUt 
dry,  ia  a  visible  and  culpable  p^parnun 
for  sMppmg,  when  it  is  naoiatened,  as  macl) 
so  in  its  wi^  as  orange-peel  Isft  od 
the  fbot-pavement  A  fnM  f^  of  rain,  ^Mi 
dissolves  the  lumpy  sutiaoe  matter,  cob* 
pletely  restores  safety.  As  already  (Msi 
a  thund^  shower  at  night  pots  the  pavemeit 
in  a  eondition  of  security  for  the  monisg 
traffic.  A  jet  of  water  properiy  applisd  at  uy 
time  does  the  work  of  a  thuAder  Miawsr;  «iul 
with  a  due  and  moderate  appHaace  of  nater  to 
prevent  tiie  conditions  of  greaeiness,  tiie  more 
competent  administration  of  Paris  has  aebie^ 
for  eighteen  years  an  mcveased  security  of  tlte 
traffic  over  smooth  asphalte  road-wajs^  wkidi 
the  local  authoritiea  of  London  appear  to  «na» 
to  be  impvaotioablow  (Y ills  eommarv  of  answiiSr 
Appendix  IV.,  as  to  the  comparative  adrantag* 
of  asphalle  md  granite  pavements.) 

Sir  Joseph  Whitwor^,  in  his  evideaes  beto 
the  Health  of  Towns  Oommissionefs,  spsaboi 
the  impracticaUlrty  of  removing  this  gmsj  <^' 
dition  by  the  broom  alone.  *^  No  kind  of  stnet 
or  road  mud  can,"  he  says,  "be  properly  elsttsrf 
(meaning  by  the  broom)  whra  tiie  dirt  ii  i^ 
that  sticky  or  clammy  state  which  is  pfodooid 
by  the  presence  of  a  certain  proportien  of  aiotf* 
ture.  The  continuanee  of  that  muaaBsgeabld 
condition,"  ».«.,  with  the  beet  of  brooms^-**** 
unfavourable  to  traffic,  depends  on  a  gre*t 
variety  of  circumstances,  the  state  of  the  s«b»- 
sphere  pure,  and  direction  of  the  wiad,  lb»  in* 
fluence  of  the  sun,  the  nature  of  the  maieriJi « 


thtf  To&d  ift  com  pose  J,  their  mode  of  con- 
ioD,  and  more  particularly  the  actual  state 
fturfacef  as  Tegards  repair  and  cleanKneefl. 
Se  full  of  holcB  and  coveted  with  dirt,  the 
laixce  of  that  particular  condition  of 
icUI  niatter  abova  referred  to  will  be  in- 
ly prolonged,  during  which  period  all 
I  111  cleansing  will  be  inipractieftble/' 
13  to  be  repeated  and  oafcmsad  that  water 
Hot  be  systematically  nsed  to  meet  the  difficulty. 
ji^iuiniig  the  etreeta  t^^  be  properly  cleansed  by 
arnr  early  in  the  morning,  before  the  com- 
ifeiicememt  of  ibo  traffic ;  after  iia  oomtaence- 
B|  m  the  crowded  thoroughfares,  where 
^Sropping^  are  stated  to  amount  to  three 
'  Tir  loads  daily  per  mile,  the  effective  meana 

f^ntion,  oceording  to  Sir  Joseph,  would 
.ve  a  water-cart  kept  moving  in  the  line 
raflfic,  to  liquify  the  dung  as  it  falls,  and 
a  light  sweeping  machine  to  follow  it 
ov©  It, 

.--Adminibtrattvb  OoNniTioNS  Pbouuctivk 
oy  Fu9i^ia  iMsgonmiTY  ikd  WAtTK. 

'^'       .ri3s  of  direct  evils,  annoj^neeB,  and  m- 

^ces  fall,  not  upon   the  two  or  three 

ictd  owners  of  Bhops  on  the  line  of  Oheap- 

Imt    apon    the    owners    of    the    twelve 

'   vetidoB  passing  daily  along  it.     They 

ipon  tbe  shopkeepers,  but  upon  the  pas- 

.'iyftt  who  are  estimated  at  three-quarters  of 

ilHon^  a  ten  times  greater  number  passing 

igh  the  City  daily  than  the  total  immher  of 

^  ^i^bahitants. 

In  answer  to  inquiries  as  to  the  erperience 

to  this  line^  one  of  the  shopkeepers  in  Oheap- 

Plt  itnted    that    he    believed    that   aspbalte 

n  less   slipper)'^  than  tlie  granite   pavement* 

nhm  the  pavement  was  of  granite,  the  falls 

Worses   before   that  shop   were  about  three 

'*}%  wbereas  since   tho   asphalte  there  hsid 

1  about  two  in  a  day,  that  is  to  say, 

^rne  fifty  accidents  daily  along  that  Hne* 

na  to  that  three  or  that  two  regular  falls 

■y;  had  he  made  ao  representation  to  the  local 

»Tiihri:iih>g^  or  to  those  who  had  obarge  of  the 

No,  he  had  not.     The  horses  were  not 

tid  io  neither  he  nor  other  shopkeeperg 

trod  to  hav«  been  moved  by  the  scenes  of 

mimal  suflTerrng  to  make  any  effort  for 

W*ventioo,    Very  recently  it  appears  that 

clipping  along    that    line   on    account    of 

**gs^my  '^  condition,   occasioned  an   outcry 

Detter    deaneing,   when    this    outcry   was 

h  a  manner  whic^,  if  it  were  culpably 

"3[r  might  be  malice,  for  the  street  was  so 

with  water  as  to  make  the  entire  road* 

'  a  dop.'*    The  security  to  the  horses  was, 

*cr,  at  once  complete ;  but  there  was  an  in- 

Qiflnce  to  the  shopkeepers  from  that  **  elop," 

lo©  a  petition  from  ihem  it  was  discontinued, 


that  is,  the  safety  of  the  jjasHeugers  and  the  horecs 
were  sacrificed,  and  continued  exeeaaive  cmelt)  to 
horses  was  maintained,  and  a  most  valuable 
material^  discredited,  on  account  really,  as  it 
would  appear,  of  a  mei^  ignorance  of  admin istra« 
tton  and  inaptitude  in  eleaneing. 

The  greater  vehicular  interest,  and  the  far 
greater  interest  of  foot-paaeengers  whose  lives  and 
property  are  exposed,  and  who  ara  subjected  to 
continued  terrors  and  annoyances,  are  evidently 
unrepreaented,  and  left  without  effective  pro- 
tection* 

The  case  will  he  found  to  he  clear  for  a  wide? 
and  more  skilled  representation  on  the  part 
of  the  public,  and  for  a  competent  and  more 
general  responsibility  than  is  practicable  by  non- 
acientific  bodies  like  the  overseers  or  vestry- 
men* Some  of  the  surveyors  and  other  officers 
appear  to  be  in  advance  of  Ihetr  work,  but 
when  amendments  have  been  siggisted  to  them 
they  have  declared  that  it  was  of  no  use  to  pro- 
pose them,  as  it  was  beyond  tho  capacity  of 
their  boards  to  entertain  them.  But  the  ad* 
miuistrative  areas  are  in  conditions  of  mere  bar- 
barism and  ignorance  as  to  road  foTniatinn, 
cleansmg,  and  maintenance,  and  in  such  small  and 
fragmentarypatches  as  to  preclude  economical  ap- 
plieaMons  of  science  and  art  requisite  for  the  pur- 
pose. Not  in  elean-streeted  Paris,  as  it  has  lately 
been  desiguated,  nor  in  any  capital  in  Europe  is 
theresnch  an  example  otthemorctUmnent  andy ru»» 
frah'on  of  efficient  means  of  amendment,  aa  there 
is  in  London  under  the  independent  lurisdictiona 
of  Veitrus  and  other  local  authorities*  These 
conditions  can  only  bo  maintained  by  reason  of 
ex  treme  apathy  and  ignorance,  if  not  under  iinister 
influences.  Effective  action  for  the  savmg  of 
tractive  force,  in  the  manner  deflcribed  by  Pro- 
fessor Butler  Williams  for  example,  with  respect 
to  the  reduction  of  inclines,  must  for  eomplete  work 
be  carried  on  over  the  entire  area  of  the  tfafl5c. 
If  complete  work  of  that  kind  were  attempteil  in 
parishes  or  in  fragments,  the  restdt  would  be  a 
series  of  misfittijig  Bections*  Independently  of  the 
inclines^  it  is  desirable  that  uniformity  should 
be  maintained  in  the  surface  pavement  of  the 
chief  thoroughfares,  at  the  least  The  Super- 
intendent of  the  Q  Division  of  the  Metropolitan 
police,  where  the  differences  of  pavement  are 
chiefly  of  granite  and  macadam,  observes  that 
"If  the  same  sort  of  surface  existed  —  uni- 
formity in  all  thoroughfares — it  would  be  bene- 
ficial to  horses,  inasmuch  as  horses  are  very 
nervous  on  going  from  one  pavement  to  another, 
and  accidents  frequently  happen  in  consequence,'* 
The  humane  feeling  displaj'^d  in  this  view  of  ^e 
police  Superintendent  admits  of  much  stronger 
expression,  and  it  is  a  matter  of  surprise  that, 
with  the  kindly  feeling  there  is  in  this  country 
towards  horses,  there  are  such  constant  scenes 
of  crar%lty  inflicted  on  them  ia  tbe  streets,  not 
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only  by  the  use  of  the  whip  to  get  them  up 
iticunes  and  oyer  difficoltiee  tliat  are  removable, 
but  by  theyiolentaadoraeliiseof  thereintOBtop 
ike  momentum  of  hesvv  carriages  on  smooth  pave- 
ments, for  which  the  break  or  "skid"  might  be 
osed.  Sir  Joseph  WhitworthshowB,astothe  work 
of  street  cleansing,  that  the  removal  of  such  solid 
matter  as  cannot  be  discharged  by  way  of  the 
sewers  and  places  of  convenient  deposit,  cannot, 
except  at  excessive  disproportionate  expense,  be 
provided  for  numerons  small  independent  sec- 
tions, and  that  for  efficiency  in  that  respect,  unity 
of  administration  over  the  entire  metropolitan 
area  is  necessary.  But  the  g^eat  thoroughfares 
are  so  cut  up  into  petty  and  independent  jurisdic- 
tions as  to  frustrate  any  systematic  and  econo- 
mical action.  The  chief  tnoroughfare  from  east 
to  west,  from  Old  Pord  to  Hammersmith, 
about  ten  miles,  is  under  ten  independent 
authorities.  The  thorough&re  from  Hanmier- 
^mith  to  the  East  India  Docks,  about  eleven  and 
a-half  miles,  is  under  thirteen  independent 
Boards,  of  which  the  Oity  and  Oorporation  of 
London,  which  is  supposed  by  foreigners  to 
represent  the  entire  metropolis,  is  only  one. 

The  incoherent  and  obstructive  conation  of  the 
local  administrative  arrangements  of  the  metro- 
polis will  appear  on  consideration  of  the  tabular 
view,  presented  us  below  by  Mr.  Sharp,  showing 
the  division  of  the  main  thoroughfares  amongst 
independent  Vestries  or  other  local  authorities. 

Thobouohpabis  feom  Ws8t  to  East. 
Jh^m  Somm$r»mith  to  Bow. 

1.  Hammenmith* 

2.  'Eensiiigton. 
8.  Ffeddinffton. 
4.  Marylebone. 
6.  8t  (Hes* 


8t 


6.  St.    Geoip's,jQ5j^, 


7.  Holbom. 

8.  Oity  of  London. 

9.  Whiteohapol. 

10.  Mile-end  Old  Town. 

11.  Old  Ford. 


Wesfc- 


Bloomsbory  _ 
TioB  roate  is  about  10  miles,  and  passes  through  10 
local  anthorities. 

Brom  Sawmarmith  to  ths  Ent  IndU  Dookt. 

1.  HAinmeramitb* 

2.  Kensington. 
8.  St  Margaret's, 

minster. 
4.  St  Gorge's,  Hanovar- 

sqnare. 
6.  St     Martin's- in- the- 

Pieldfl. 

6.  St  James. 

7.  StMary^le- 
Strand. 


Strand. 


8.  St  Clement  \  a*— ^ 

Danes.       /  ^**^^ 

9.  The  Rolls. 

10.  Tkie  Oity  of  London. 

11.  The  Tower  District 

12.  St    George's -in -the 

East 

13.  Limehonse. 

14.  Poplar. 


This  route  is  about  11}  miles,  and  passes  through  13 
local  authorities.  

Thorouohfabsb  from  North  to  South. 
I^^m  Stamford' hill  to  Tbotinp  Orovmey 


1.  Hackney.    ) 

2.  NewTown.  [  Hackney. 

3.  Eingsland.  ) 

4.  Hoxton.  \  Shore- 
6.  Shoreditch.      /  ditch. 

6.  Norton  Folgate. 

7.  City  of  London. 
London-bridffe. 


8.  St.  Sayionr.   \  Sonth- 

9.  St  Qeorge.    ]   wark. 

10.  Newingtmi. 

11.  Kenninffton 

12.  Lambel£. 

13.  Qapham. 

14.  Streatham. 
Tooting  Graveney. 


Lam- 
beth. 


JHm  SighgaU  to  Ibttimf  Grmntf 

1.  Kentish  Town.  \  Flsa- 

2.  Oamden  Town.  /  eras. 

3.  St  Giles-in-the-Fields. 

4.  St  Martin's -in- the- 

Field. 


5.  St  Margintft,  Wot- 
mmstcT. 
Westekustor-biyge. 

Waods- 


Strea^am, 
worth. 


This  roots  is  abont  11  miles,  and 
local  anthorities. 


filI0B|^6 


^^uw^u-wxAUKv.  xootmg  i^iHYeney. 

This  route  is  about  10  miles,  and  passes  through  9 
local  autkorittee. 


jnrmn  EigKfut$  to  Norwood, 

'6.  ChriBtChiiich.\8t8a. 

7.  St  George.      J  ite. 

8.  OamberwelL 

9.  Lambeth. 

10.  Wandsworth. 

11.  Streatham. 
Norwood. 

This  ronte  is  about  10  miles,  and  passes  throng  S 
local  anthorities. 

From  Uppor  Clapton  to  Hoohtmptoi^oU, 

1.  Up.  Clapton.  )  n^.      11.  St  Margarefi,  ¥«** 

2.  Low.  Oliipton. }  Tllr*  minster. 


3.  ClerkeiiweU. 

4.  Liber^  of  Saffimi-hiU. 
6.  Gty  of  London. 

Blaokfriars-bridge. 


ney. 


13. 
14. 


12.  St  George's^  Buam'' 
square. 

Chelsea. 

Fulham. 

Putney-bridge. 
16.  Patney. 

16.  Boehampton,   Wiadi' 
worth. 

Boehampton-nte. 

Biohmond-pan. 

TtoB  route  is  about  13  miles,  and  passes  throogjk  U 
local  authorities. 


3.  Hackney. 

4.  Betimal-i 
6.  Sh< 

6.  St  Luke. 

7.  ClerkenweU. 

8.  atyof  London. 

9.  Strand. 

10.  St  Martin's -in- the 
Fields. 


From  Oriekkwood  to  Futnoy-hottom. 


1.  Hampstead. 

2.  Muylebone,   or    Fad- 

dington. 

8.  St  George's,  Hanover- 
square. 

4.  Chelsea. 


6.  Folham. 
Putney-bridge. 

7.  Putney. 

8.  Wandsworth. 
Putney. 


'DuM  route  is  about  12  miles,  and  passes  throoj^  I 
local  authorities.  ^ 

SuMMAmT. 

From  Hammersmith  to  Bow  is  about  10  milfli,  ui 

is  under  10  authorities. 
From  Hanmiersmith  to  East  India  Docks  is  about  11) 

miles,  and  is  under  13  authorities. 
From  Stamford-hill  to  Tooting  Grayeney  is  about  Id 

miles,  and  is  under  9  authorities. 
From  Hif^hgate  to  Tooting  Ghayeney  is  about  11  nOei 

and  IS  under  6  authorities. 
From  Hiffhgate  to  Norwood  is  about  10  miki^  aa^ 

is  under  9  authorities. 
From  Upper  Clapton  to  Boehampton-gate,  Biehnund* 

park,  is  about  13  miles,  and  is  under  14  aothoritiei. 
From  Crioklewood  to  Putney-bottom  is  about  12  mika 

and  is  under  7  authorities. 

That  is  to  say,  77  miles  of  thoroaghfitfo  tie 
under  the  charge  of  68  Vestries  or  inde- 
pendent local  antiiorities. 

Some  of  these  parochial  or  vestry  jarisdictioDi 
divide  the  streets  longitadinally,  and  one  bslf 
of  a  street  is  paved  at  one  time,  and  the 
other  at  another  time,  and  sometimes  by  t 
different  method;  one  half  is  swept  at  one 
time  and  the  other  half  at  another  time,  to  the 
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datiineBt  pf  botk  operatiooB^  Sir  JoBepb  Wlut- 
wotOk  found  ikU  he  woaM  have  no  lesa  than 
four  district  au^ioritieB  to  deal  with  to  effect  the 
deisfing  of  Ihe  Strand  by  hia  machine.  Having 
other  tluDgs  to  attend  to  he  was  compelled^  by 
tbe  fragraentttry  conditioa  of  th^  admhustration 
HI  the  Biedi}poli8>  to  aiuuidoa  the  attempt 
to  deal  wi&  it.  The  Metropolitan  Road 
OommiBfliDny  of  whioh  Lord  Lonsdale  was 
chftimaa,  comprised  between  one  and  two 
hundred  miles  of  snbiuban  road  previoasly  under 
email  parochial  jurisdictions,  some  of  them  not 
mere  than  a  mile  each,  and  by  that  Oommisaion 
were  retrieved  from  a  barbaroua  condition  to 
one  of  the  beat  of  the  time  under  the  direction 
of  Bk  James  Maoadam»  as  engineer*  It  hae 
been  stated  that  persons  in  earriagen  mif  bt  in  the 
dsrk  tell  by  the  jcddng  when  they  had  left  the 
roads  of  the  Oommiflsion  and  had  passed  en  to  any 
i&terior  line  under  the  care  of  the  parish 
aathoriliea. 

To^et  rid  -of  toUs  foam  which  ibe  linproved 
loads  wove  maintained,  the  OommisBion  was 
abolidied,  and  the  roads  were  thrown  again  in 
psrcek  upon  the  parishes.  The  measure  is  one 
exaiaple  of  an  increasing  number  displaying 
the  eKpedienoy  of  having  the  elementary 
prinoiples  of  poUdaBl  eeonom^,  involving  ad- 
miustimtive  ecaaamy^  taught  in  superior  as  well 
as  ia  secondary  schods,  to  stay  the  wmtefulness 
of  ignoranee.  Li  this  instanoey  waste  from 
defect  in  principle  would  have  be^m  seen  to  be 
inevitable.  If  the  roads  were  to  be  kent  up  to 
their  previous  good  and  eeonomio  condition,  it 
mist  he  at  heavy  disproportionate  expense 
to  the  separate  parudiea,  for  each  ior  its  mile  of 
road  most  obtain  the  serviees  of  a  distinguished 
eogiaeer  of  skill  equal  to  that  of  the  s|)aoial 
engineer  of  the  Coaunissioni  and  ako  an  equiva- 
lent staff  and  engine  power.  If  the  roads  were 
left  to  relapse  into  their  previona  condition,  they 
most  lapse  into  a  condition  of  waste  of  tractive 
foroe  greatly  more  cos^y  than  the  tolls  saved. 
The  proprietors  of  stage  ooaohes  stated  to  a 
Pstliunentary  Committee  that  upon  gravel  roada 
in  the  neighbourhood  of  London,  %o  beemtifol 
in  B^^earanee  and  -so  pleasant  to  the  traveUer, 
hones  of  superior  stmngth  were  rendered 
neeleea  in  the  short  space  of  three  years.  As 
^igiiiBt  audi  waste,  the  parishes  have  the  least, 
to  them«  appreciable  interest  It  has  not 
been  within  oar  means  or  province  to  cause  an 
ftTirainatign  to  be  made  of  the  present  condition 
of  the  roads  formerly  under  the  Metropc^tan 
tnut)  for  which  examination  there  would  have 
been  needed  a  more  extended  apptioation  of  the 
dyaimometery  prcmerly  to  test  the  present  ex- 
penditare  of  tractive  focae  on  the  roads,  Chan 
^M  at  the  diaposid  of  the  Committee;  and 
^  an  investigation  of  the  financial  results 
^^  multiplied    inferior    establishments,   chiefly 


under  the  direodon  of  officers  in  private  prac« 
tic0y  with  divided  and  inferior  attendanoe.  But 
we  have  had  before  us  a  cwreful  examination,  by  a 
competent  surveyor,  of  a  length  of  a  fair  specimen 
of  eight  miles  of  tolerably  well-kept  suburban 
road,  chiefly  Macadam,  at  Mortlake,  and  of  the 
cost  of  its  improvement  on  principle,  from  which 
it  appears  that  die  expense  of  a  smooth  asphalted 
wh^  track,  which  would  save  half  the  tractive 
force  now  commonly  used,  and  of  a  concrete 
impermeable,  macadam  horse  tracks  saving  dust 
and  reducing  noise^  would  be  £50  per  mile 
per  annum  less  thim  the  oost  of  the  existing 
road  to  the  parish. 

The  immense  traffic  of  the  uroan  districts 
is  sul^eot  to  long  interruptions,  with  which  the 
present  fragmentary  authorities  are  utterly  in* 
competent  to  deal>  with  efficiency  and  economy^ 
Falls  of  Miow^  for  ^uunple,  occur  yearly^ 
and  block  up  the  main  thoroqghfares  for  a 
greater  or  less  extant  of  time.  Then  arise 
public  ontcries  and  articles  in  the  newspapers, 
blaming  the  local  authorities  for  the  miseries 
and  loMcs  sAduredi,  as  a  consaquence  of  their 
mal-administration.  To  gei  the  main  thorough** 
fares  into  a  passable  condition,  it  will  be  seen 
from  the  tabular  view  how  many  independent 
Bta£&,  utterly  unaccustomed  to  any  common 
control,  must  be  bronght  to  act  in  concert 
The  consequence  is  prolonged  obstruction  to 
traffic  and  disorder  terminated  only  by  a  thaw* 
A  case  is  stated,  where  in  consequence  of  the 
complaints  of  the  state  of  a  city  thorough&re  a 
contractor  for  the  cleansing  of  the  streets  was 
summoned  before  the  Lord  Mayor  for  not  cleans- 
ing the  streets  properly.  The  answer  of  the  con- 
tractor was,  that  his  contract  was  for  the 
removid  of  mud  alone  k  its  ordinary  condition, 
unmixed  with  snow,  atid  that  if  his  lordship 
would  have  the  goodness  to  direct  the  snow  to 
ha  separated  from  the  nmd,  and  the  mud  to  be 
placed  in  its  ordinary  condition,  he,  the  con- 
tractor, would  then  be  enaUed  to  fulfil  his  con- 
treat  Mid  remove  it.  But  he  had  not  sufficient 
ferae,  and  could  not  he  put  to  the  extraordinary 
eiQ>enae  of  nemoving  vast  quantities  of  snow. 
As  nanal,  there  was  no  help  for  it  but  to  leave 
Qm  public  to  endure  their  miseries  until  they 
were  abated,  and  the  difficulties  were  resolved 
by  a  thaw. 

Unity  of  administration,  under  a  specially 
qaalified  auiAority,  would  necessitate  some  pre- 
vision and  preparation  for  the  oacorence  of  such 
conditions,  and  give  the  means  of  a  rapid 
concentration  of  fcHPce,  with  proper  alliances  of 
snow  ploughs,  to  be  wcMiLcd  from  end  to  end  of 
lines,  «ad  to  effect  clearances  of  footpaths  as 
well  as  of  the  carriage  ways,  and  give  relief,  in  a 
small  time,  and  at  greatly  less  expense  than  must 
be  incurred  by  any  possible  or  practically  impos- 
sible concert  of  the  present  multipliedlocal  authori- 
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tiafi^  Unity  of  administration  wonld  also  reduce 
the  prolonged  great  inconvenience  aiid  expense 
of  irregnlar  opening  of  the  streets  for  gaa  and 
neater  pipes. 

It  may  be  mentioned  here  that  as  re- 
spects the  horses*  shoeSi  attention  has  long 
he  en  called  to  its  defccte  by  Sir  Frances  Head 
and  othere,  but  Sir  Joseph  Whitworth  now 
points  out  the  achievement  of  a  decided 
and  important  improvement,  which  wiH  have 
a  large  cfiect  in  road  conservancy,  as 
well  as  the  reduction  of  noise*  The  im- 
provement consists  in  the  fastening  of  a 
rim  of  hardemed  eteel,  of  aboat  half-an-iuch 
square,  to  the  horses'  feet,  and  letting  the  frog 
grow  to  its  natural  size^  One  eSect  is  to 
reduce  by  five-six ths  the  weight  of  the 
old  eboe,  or  in  other  words  to  reduce  by 
five-elxthfl  the  weight  of  the  rim  hammers  con- 
stituted by  the  common  horses*  shoes,  pound- 
ing the  road  surface,  and  creating  road  dust  and 
dirt,  and  distributing  it  abouti  The  saving  iu 
thia  respect,  as  well  as  the  reduction  of  noise  by 
the  reduction  of  the  weight  of  rim,  and  also 
the  saving  of  road  wear,  would  warrant  the 
imposition  of  the  stimulus  of  a  tax,  or  a  toll 
upon  heavy  horses*  shoes  to  hasten  this  removaL 

We  now  call  attention  to  the  information  col- 
lected, specially  in  respect  to  the  new  materials 
and  to  the  chief  new  methods  of  pavement 
lately  Introduced  and  tried  ia  London, 

It  is  to  he  borne  in  mind  thai  the  essential 
qualities  for  our  urban  pavement  are  perfect 
impermeability,  clean  si  hility,  smoothness,  and 
tenacity  for  wheel  traction ;— granulated, 
roughness  for  horse  traction,  and  EoiselesBuesSp 

Sakitaet  Objeo^ions  to  Wood  as  a  Material 
FOE  Pavbubnts. 

The  General  Boar<i  of  Health  set  aside  wood 
as  an  ineligible  material,  for  this  amongst  other 
reasons  that  street  surtaces  ought  to  be  imper- 
meable, and  for  roads  of  light  traffic  and 
cheap  construction  they  looted  to  modifica- 
tions of  macadam,  with  bituminous  hinders  of 
mineral  tar.  Since  then  wood  has  been  re- 
produced for  the  purpose,  and  strongly 
pressed  in  improved  forma  for  trial.  It  cer- 
tainly oi£ferB  the  advantage  of  a  great  gain 
in  noiselessuess  over  granite,  more  especially 
from  the  horses'  feet ;  though  with  some  dis- 
advantage from  a  dead  rumble  and  vibration; 
and  further,  it  has  the  advantage  of  being  more 
available  than  smooth  pavements  for  inclines. 
But  hyglenists  object  to  its  use  on  grounds 
which,  in  the  absence  of  sanitary  science^  are  over- 
lookedj  but  which  It  is  important  to  particularise, 
raa  showing  the  dangerous  state  of  ignorance  and 
acompetency  of  the  authorities,  by  whom  they 
are  not  entertained  or  are  disregarded. 

It  is  found   that   "  hospital  gangrene  ''fre- 


quently follows  the  washing  of  plain  wood! 
with  water ;  and  "  dry  rubbing  **  h  frmsiM' 
to  avoid  the  evil.    Careful  wasdng  of  the  i 
to  diminish  its  absorbeney^  Is  ako  pmor" 
a  preventive* 

On  shipboard  new  timber^  or  mobt 
between  decks  is  fotmd  to  be  Teiy  ^etriiDofiti 
the  health  of  sailors,  and  "  dry  nibbing  "  ii  i 
Bcribed  for  their  protecdon.     Whei*  the  ( 
on  shipboard  is  saturated  with  bilge^n 
putrescent  matter ^  it  is  foiuid  to  be  tht  i 
cf  fatal  epidemics.* 

Impregnation  of  the  wood  with  minerd  ( 
ters,  to  preserve  it  from  decay,  may 
these    evils,   but    nothing  as    yet  tried 
vents    the    fibres    being    separated^   uul 
absorption    of    dung    and    putrescent 
by    tlie    wood    being    coutmued.     Tht 
dition  of  absorbing  mere  moisture  b  of  I 
had,  hut  when  the  surface  absorbs  and  i 
putrescent    matter,    sneh    as    horae'pdit 
urine,  it  is  highly  noxioufl.   The  bloelcs  < 
ment    with    this    material    are    sepi^H 
concussion,  and  are  thus  rendered  penne 
the   surface  moisture.      Mr.   Sharp,  who  < 
amined  some  blocks  taken  np  for  repif 
states  that  he   found   them   *'  perfeeliy  i 
and  saturated  mth  wet  and  urine  at  tlt«  I 
portions,   while  the  upper  portions  wetv  i 
Mr.    Elliott,    a    member      of     the 
and    for    many     years     a     deputy    of  * 
Common    Council     of     the     Otjy    of 
don,  has  carefully  observed  the  tnak  of  i 
modes  of  paving  there,  objects   to  the 
that  it  is  continuously  wet  or  damp.    **  Wal 
porous  ;  it  is  composed  of  bundles  of  fife 
absorbs  and  retains  wet,  foul  wet  especially. 
fibres  of  the  wood  are  placed  verticiily,  the  i 
ends  whereof  fray  out,  are  abraded «  and 
like  painters*  brush  stumps,  and  are  ih 
permanently  dirty,  or  they  break  like  the  I 
of  a  chisel  which  has  been  etmck  with  to  i 
hammer  or  wooden  maUet.     This  fact  II 
all  questiou.    Wood  is  wet  or  damp,  i 
less,  except  during  continued  very  d^  ^ 
Its  structure  is  admirably  adapted  t;»T 
hold,  and  then  give  off  in  evaporatxen  ?ei; 
matters,  which  taint  the  atmosphere  tod 
injure  health/' 

Sir  Joseph  Whitworth,  in  his  evidence  I 
the  Health  of  Towns  Oommissioner«,  stttet 
'*  the  wood  most  generally  used  for  parag  ] 
poses,  being  very  porous  and  the  nPTi  ^ 
or  nearly  so,  the  manure,  when  pulveriied  1 
action  of  the  wheels,  becomes  soimMdidf 
fibre,  and  adheres  with  such  tenacity,  Ihtt  1 
impossible  to  remove  it  except  whm  eithar  f 
wet  or  dry.    The  power  requii^  for «' 
it  is  also  much  greater  than  for  ston^  i 
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)Qid|U€atly  find  that  a  borae  oamiot  cleimge 

il  atimber  of  yarda  per  day  on  wood  pave- 

A  mucli  greater  quantity  of  rain  is  re* 

to  deAQge  it  well,  and  it  is  much  longer 

fmg,  hence  the  lime  aSbrded  for  efficient 

is  af  much  ahorter  duration/'     But  the 

cleansing  of  thia  material  ia  visibly 

of  partial  extent     The  advantage  of  tbo 

in  giving   a  better  foothold   and   more 

fer  the  horsea  than  very  smooth  pave- 

m  steep  inclineSr  is   obtained  by  cham- 

tbe    wood    blocks   and   creating   inter* 

for  the   depoeit  of  offensive   dung   and 

which    the    broom    does    not    remove. 

rhidi  could  only  be  cleansed  with  great 

liy.    These  intersticeSf  usually  thuB  filled, 

jte  about  one'Sixth  of  the  whole  surface* 

anthontiee  regard  the  existence  of  such 

i^oonditions  aa  denoting  a  low  aenae  of 

incy  and  propriety,  which  is  not  of- 

by  the  sight   of  foul    surfacea,   and  is 

ions  for    their   removal,   nor  gratified 

aight    of    cleanlineas,    nor    anxious 

exemplary   maintenance.      They    have 

'it  that   wood  pavement  ranat  supply 

it  contribution  to  the  lE-health  of 

They  are  cextaia  that  if  any  well-paved, 

lainiedi  and  dry  playground  were  taken  np, 

iwood  pavement  were  aubetitnted  for  it,  that 

i^clA  experienced  in  hoepitala  and  on  Bhip- 

-'•ni  the  simple  damp  of  the  wood,  would 

A  amongst  the  children  ;  but  if  that 

^ ju  lliat  pavement  were  dattbed  with  dung 

u|,  and  put  in  the  common  coiLdition  of 

w  wood  pavement  in  the  fitreeta,  they  have  no 

||k  that  it  woald  soon  become,  aa  it  were,  the 

of  a  fever  neat.     Foreign  aanitary  autho- 

agree   with  thoee  here  on  the  question « 

Mona,    Fonaaagrivea,  the    Profeaaor    of 

it  in  France,  already  quoted,  givea  the 

account  of  it : — 

*  ^>-  vQod  pavement  baa  been  frequently  tried.    The 

s  fleem  to  bare  baoiL  tha  flitt  to  do  ao,  and  btive 

■cka  of  wood  with  aix  aidsi  tot  the  paving  of 

ittBfiti  m  St.  Fetoraburg.    The  Engliah  nave 

ii^d  thia  tjatem,  and  we  may  aee  sp^cimena  m 

f   J  ilngtt  in  Paria,  notably  in  the  Hues  Crolr^d^- 

<&i^CSaiaip0  ij^  Bich^QU^   whioh  hare   been  pat- 

%  pftfed  with  blocks  of  wood,  laid  on  a  b«d  of  satid 

d  me£ ;  and  only  lael  year  a  anmll  paitioii  of  the 

licietud  S^int  llicliel  waji  pared  in  thia  manner.  Thin 

Nsieiit  ia  certainl]^  very  even,  and  by  reaaon  of  ltd 

^^tf  it  yields  to  the  pree^nre  of  the  horeae  feet,  and 

ii  tfotdi  a  foothold ;  but  it  hm  the  doabla  drawb&ck 

as  It  «fian  off  in  ^brea,  and  that  it  deadena  tha  noiae 

|i^«fi«o  wMoh  18  dangerona  for  the  foot  {mflaengera, 

Pi^w,  the  fwelllnf  of  the  flbrea  when  wet  dislocatad 

PfaTMomtii  And  the  axpanaion  of  the  wood  by  the 

'^  of  heat^  pfoduoea  a  preaaura  which  diaplacei  the 

Mt^Ttoieat, 

*t|«  hygieniflt  cannot,  moraoveri  look  favourably 
^  a  itnat  ccnrering  conatsting  of  a  poroua  suba^nce 
[l"^^fil  absocUtif  (ffganie  matter,  and  by  ita  own 
P^QBiodtloiL  pving  riic  to  noxiooa  miJiaina,  whichj 
r^«dk^  from  10  large  a  aiirfa^,  cannot  be  regarded 
i^caat     I  am  eonvinoed  that  a  dty  with  a 


damp  climate,  paved  entirely  with  wood,  would  beoome 
a  city  of  matah  fevem.  Happily,  all  the  attempta  have 
ikiled,  and  the  method  baa  b«en  apparently  finally  con- 
demned. Wood  ia  therefore  reaerved  for  thoae  rough 
pavemente,  which.,  aa  in  Hussici  and  in  WidlaobJa,  con> 
siat  in  covering  marahy  roada  with  hewn  tmnka  of 
tTsea,  over  wbida  the  carriagos  paaa  ;  bnt  thii  cannot  be 
oomparod  with  a  rognlar  covering  of  all  the  atfeeta  with 
wood-pavement"  — **  Hygiene  et  AaiuiiniBBement  dea 
Villea/'  by  J,  B.  Fonssagfivefl.  Paris,  1S74. 

The  account  given  of  it  by  the  Oonunisaioneis 
of  Public  Works  in  Kew  York  is  iinfavourablo 
to  it  on  economical  grounds  ;  as  to  the  great  ex* 
pense  of  repairs,  they  state  that  **  since  decay  hae 
taken  place  in  the  wooden  pavements  many 
complaints  have  been  made  of  the  offensive  and 
unhealthy  effluvia  emitted  from  it  Thia  de- 
partment has  used  ita  best  endeavoure^  and  all  the 
means  at  its  command,  to  remedy  the  evils ;  bnt  it 
had  on!y  been  able  to  do  so  to  a  limited  extent" 

The  sanitary  e%ndence  on  the  subject  will  be 
found  to  be  dear,  consistent,  and  decidedly 
against  It 

Positive  aejd  Relativs  AnvaiiTAaiES  of  Ai- 

PHALTE    AS    A    MaTSEIAL   FOK    PaVEMBHT* 

The  summary  of  sanitary  experience  in 
France^  as  to  the  material  most  preferahle^ 
are  thne  stated  by  Professor  Fonssagrives  :^ 
"  L'abaence  du  pousaifere,  ramoindrissement  da 
bniit,  le  defaut  de  joints  permittant  tme  imper- 
m6abilit6  complete,  et  provenant  ainei  I'infectioa 
putride  dn  sol,  sont  dea  avantages  pr^cieux  que 
realisent  lea  chausa^es  asphaltes*" 

All  the  answers  obtained  aa  to  the  experiencft 
of  the  chief  new  forms  of  pavement  display  a 
new  sense  and  a  high  appreciation  of  the  gain 
obtained  from  noise lessneaa  from  the  wood  as 
well  as  from  the  asphalte  pavements.  The 
shopkeepers  state  that  they  can  now  hear  and 
speak  to  their  customers,  and  their  customers 
can  hear  and  apeak  to  them,  without  raising 
their  voices-  It  la  now  no  longer  necessary  to 
keep  their  doors  or  their  windows  shut  to  get 
rid  of  the  noise. 

Preference  was  given  to  the  asphalte  first 
(if  it  were  kept  clean),  for  the  wood  next,  and 
for  granite,  of  whatsoever  form,  the  last.^  ^  Sum* 
mariea  of  the  answers,  verbally  and  in  writing,  by 
ocenpiera  in  London,  on  the  experience  of  as- 
phalte pavements,  as  compared  with  granite,  are 
given  in  the  appendices,  imd  also  summaries  of 
the  experience  of  wood  and  asphalte  in  Pans. 

The  answers  obtained  to  onr  questions  from 
the  occupiers  of  the  cMef  lines  of  the  most  im- 
portant trials  of  the  new  pavements  in  the  City 
were,  however,  so  few  as  to  excite  surprise  at  the 
apparent  want  of  interest  in  the  subject.  But 
on  inquiry  it  appeared  that  the  civic  condition 
has  of  late  been  largely  changed,  and  that  there 
are  really  very  few  resident  citizemi  remaining 
there,  living  and  sleeping  there  with  their 
families.     They  had  all  removed  to  the  purer 
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air  Biid  quiet  of  utibntban  residenct.     A  quarter 
of    n  century  ngo   the   resident  and  aleeping 

,  population   of    tiie   City  was    127^000.       Last 

1^  y««r  tfae  nnmber  of  residents  estimated  as 
slc^oping  in  the  City  was  76,722,  Only  n  imall 
pro|if>rtioii  of  tlie  reduction  of  the  population 
has  beeu  occasioned  by  ei:pQ]ftioD8  for  tbo  for- 
mation of  new  lines  of  railway  or  of  #ireet«* 
Th<a  great  iua«a,  or  full  50JbO(.\  including  all  ihe 
aldermeD  (not  one  of  whom  in  known  to  liavt 
more  than  an  office  m  the  City),  the  Lord 
Mayors  and  l^eir  famlliee,  and  tuany  even  of 
the  hotel -keepers,  have  gone  for  Ioih  impure  air 
and  greater  quiet  and  reat  in  the  Buburbs. 
These  influential  peraoziB  eare  the  lesfi  about  tht 
oanditjons  of  the  fttreeta  <m  aooonnt  of  tho 
shorter  thne  they  are  there.  The  like  change 
which  haa  extended  to  other  districts  of  the  me* 

[  tropolie  reqniree  to  be  takes  iato  aooouut  in  any 
new  adniiniatratiTft  arrangement  in  reaped  to 
them, 

Mr,  Sharp   ^ij served  carefully  the  wear  of  the 

I  agf^alte  nm  erial  at  the  pobta  of  tha  beavieat 
traffic.  At  tbeae  points  he  examined  the  wear 
of  piecee,  after  the  pavement  had  been  laid 
down  for  more  than  three  yearSj  and  found 
that  on  an  arerage  they  h»i  been  reduced 
from  two  incheii  and  a  qnarfcer,  to  not  more 
than  one  inch  and  three  qiiartaf^.  But  it 
ofip^red  that  tl^ii  reduction  in  hulk  had  lieen 
chiefly  by  compre&akmi  and  not  by  abr^ion, 
inasimuch  as  they  did  not  appear,  ao  far  ae 
Oould  he  aeoertained,  to  liave  lo&t   in    weight. 

I  Soma  Bpecimene  of  the  Val  <le  T raver i,  taken 
up  after  four  year  a'  wear  in  a  street  of  the 
grcatcat  trafBcj  were  found  to  be  red  need  about 
one^ninth  in  bulk,  but  to  have  been  increa«ed  in 
about  the  same  proportion  in  epecific  gravity, 
'  ^lat  the  reduction  in  bulk  waa  due  to 
not  to  wear,  home  of  tht  eame 
materials  taken  up  after  fifteen  y ears'  wear  in  the 
Rue  de  BergcrCj  a  vtreet  of  much  traffic  in  Pari«, 
was  found  to  have  been  reduced  from  two  inches 
to  two  ifichea   and  three-quarters  in  thieknesi^ 

I  Vttt  had   lost  only   five  per  cent   in   weight. 

^  Ab  an  iUuatrative  cotnpancon,  it  may  be  men- 
tioned that  Mr.  Hedman,  the  engineer  for 
twenty  year&  of  the  Eaat  and  West  India  Dock 
Trust,  stated  at  a  diacusflion  of  the  Society  (vide 
Journal  for  April,  1870,  page  467).  with 
reference  to  the  granite  tramway  in  Commercial- 

rlOid,   that   the   annual    import   and   export   of 

^1^  tonnage  connected  with  the  dock^  parsing 

^over  thia  tramway,  w*as  about  300,000  ton  a, 
and  in  addition  to  that  tli«re  wae  a  geikeral 
Tehicular  traffic  amounting  to  about  300,0CKJ 
vehicles  a  year.  He  stated,  that  at  that  lime 
the  diflbrent  qualitiefl  of  BtoJi€  were  not  so  w^U 
known  as  at  present »  and  the  result  was  yery 
remarkable.  The  larger  portion  was  formed  of 
i^.herde«n  granite,  and  the  remainder  of  granite 


from  Guemaey.  or  from  Henn,  a&other  d  i 
Cbfmuel  Island*^.  The  Aberdeen  ikuif,  wU 
wa«  originally  twelve  inchei  thickt  *o*'  *^^  ^^^ 
only  eight  inehee^  having  loet  four  tiii ' 
ye^B;  Uerm  granite  h«d  loatfrom  ia.^  ^-^^ 
inehce  :  and  the  Gti«rtiaey  graiilta  hadld^fl 
more  than  otm  in^  in  tbo  same  pericML  '  ^M 

Taking  into  account  that  the  tn A:  H 
which  theee  itQfli«  trsKM  were  aol^cctl^l 
apparently  Um  thspt  on&4l^  of  that  la  wlH 
new  material  underwent  in  Oheaytaida,  the^B 
ordinary  result  is  presented  that  the  ttapliahfl 
is  greater  than  tlie  liardeet  grazdte.  if  tbiM 
tion  in  bulk  were  due  idely  to  atirafkn^l 
IB  doubtful,  and  if  it  were  to  go  ob  io  4fM 
proportions,  the  **  life  '*  of  tliia  ASfihille  p^fiM 
would  be  Mteen  years,  Itisstataddml  |fl 
it  has  lastad  seventeen  y€ara.  Mr.  B^H 
the  Corporation  engineer,  stated  at  tli#  ^M 
tion  of  Civil  EugmeeTE^  that  the  grantt«|i«^| 
in  thia  same  iir«it,  which  was  laid  m  l?f^H 
cubee  of  granite  three  inchae  thick,  iMd^H 
ooeaiiiinal  repairs,  until  1856,  Vkm  c^H 
way  in  the  same  line — ^the  VonlxTV^wi^^^M 
been  down  siK  years,  was  taken  up  i&  Ldi^| 
''  life  **  of  other  granito  fiaVfiBMta  im  «^| 
liner  of  heavy  traffic  mppMn  to  h^m  ^^| 
about  aeven  yoanL  I'k*  ItTfigtft  aasflH 
one  on  London -bridge,  whidi  liatai  illfl^| 

The  abwHce  of  any  retunii  of  tbe^J 
the  Hues  paved  with  the  Lmtiiir  «b4H 
a^phaltet,  preventn  the  Utco  cocifMriwMM 
made  in  resped  to  them,  but  thoy  •Mb  |fl 
examples  of  dttiifcUity  greatly  m  sdwmo^M 
gramte.  At  th«  iftfiio  r«t«  of  iWiir^J 
granites,  bo  far  ae  they  oouM  bo  ^^^H 
the  chief  e^aoknemi  «rif  €ke  &KfimJtim  m0tiMm 
disappoaved.  The  lelonisyRB  iiiilhftt  <Nil 
of  the  chief  of  these  matorkb  is  mtmumit 
by  a  relative  reductkm  of  iho  MMHinI  ofiH 
dust  such  as  is  groumi  off  llio  Sm^H 
especially  from  the  macadam  Poodo  tt^l 
minster- bridge,  to  the  osLleat  of  «|ionfiiftfl 
inches  atinuaDy^  produoing  that  ^ti  wH^| 
peculiarly  irritating  and  injurious  to  t!ke  fM 
tory  organs.  Thlii  tenacity  of  the  malfl 
aceompaiiied  by  a  feeling  wimo^  of  olaa^l 
the  tread  of  the  foot,  and  yet  a  gtvat  ^^| 
duetibillty  of  vibraifon  or  of  aoimd«  TJH 
leta  of  *'  iK>&only  '*  than  in  tho  gtaaift^H 
ways  ;  the  noiae  of  the  wbeck  '»  miiigowiB 
only  a  clack  of  the  horsea*  ahoei  i«  mtrd.  ^ 

A  member  of  our  Cooojnitteo,  wbo  hu  ^ 
much  attention  to  tho  ooiftfiotkift  €f  lOifl 
their  ^amtary  a^  weii  m  m  timt  ccHBaa^ 
aspect,  has  been  led  to  propose  0  ai  ^ 
road,  to  obviate  the  di^coJtiea  *^  ^ 
inclmes,  and  effect  eonaidgraMo  aoOMajb 
road  conatruction  and  woar  wuA  tiv,  i*dHJ 
of  dirt,  and  facility  of  clemitog.  He 
to  del  elop  it  in  He  boadagi  on  t£o  ] 


JOUBNAL  OF  THE  SOCIETY  OF  ARTS,  Joki  2B,  IS7B. 


7DT 


^ifid  prefers  th&t  it  slioold  be  reserved  fotr 

ndenti  vxd  probably  less  p&rtiAl,  ex^mi- 

i  ibaQ  might  bo  given  to  it  in  connection 

ke  preaeTit  inquiry.     It  may,  however,  be 

de  to  etnte   that  it  ia  bated  npou   the 

,  prindplee  of  the  gmooth  wheel  tracks, 

nting  hard  and  smooth  aBpbalte  for  the 

^•tone  or  gruiite  d&bB,  with  the  adv^n- 

It  Ihe  Esphalte  la  without  joints  or  jolts, 

lid  he  even  less  uoiay^  greatly  leas  ex- 

than  slabs  of  granite  or  other  fltone ; 

the  whole  road,  the  horae  track  and  the 

track  woiUd  be  impermeable  and  wash- 

^imllesi  expenaivc  even  than  the  ordinary 

mjicAdam  road  *  and  that  two  miles  of 

Lifpbalte  track  of  the  proposed  contitniction 

'be  laid  down  at   the   espenge   of  one  of 

and  three  miles  at  the  niual   expense 

mil©    of    the    iron    trnmways.    ( Vide 

1  sketches.  Appendix  No,  II,) 

OF  FnHTHlR   lM?fiOVEl>   AFPLIOATtOKa 

^Stsam  Powbr  Foa  Road  Tractioj^^ 

^prematnre  decease  of  the  late  Mr*  John 
C.E.,    a    member  of   the    Hociety, 
the  progecntion  of  an  invention  ha  had 
I  of  a  steam -propelled  omnibus  carriage, 
orked  on  the  ordinary  street  tramways 
tibse  asphalte  wheel -tracks,  at  half  the 
of  horse-power,   and   diapenBing   with 
ower  altogether,  thns  reducing  the  dung 
i  ud  the  cleansing  and  wear  of  the  roads. 
i invention  the  Societv  of  Arts  has  just 
liuQo!d  Medal. 

member,  Mr.  Bridges  Adams,  con- 

thd  principle  of  the  hot-air  engine, 

I  ill  nee  in  America  for  the  application  of 

I  one  to  six  horses,  would  be  the  most 

^  force  for  smooth  road  traffic. 

Lion  is  also  being  directed  in  America 

pipplication  of  small  powers  to  dispense 

es  for  carriage  traffic.     A  "fireksa"* 

re  has  been  employed  by  Mr,  Lumm 

few  Orleans  tramway  since  the  spring  of 

ill  eODSiBta  of  an  ordinary  steam-engine 

1  m  flit  tram-ca?  or  on  a  separate  truck, 

[l^oiler  having  no  furnace,  and  therefore 

I  and  less  liable  to  explode.     This  loco- 

ti  supplied  with  water    from    certain 

hoOers  along  the  route  heated  to  a 

are  eorreaponding  to  twelve  or  more 

erea  of  steam  pressure*    As  this  water 

ef  st<&m  to  the  engine^  its  temperature 

the  corresponding   pressure  of  the  steam 

&!ially  diminiBh,  until    a    new   station    is 

',  and  a  fresh  supply  of  steam  is  taken  in, 

lis  done  in  little  more   than  a  minute. 

I  wiU  last  for  about  an  hour^  and  for  a 

between  eight  and   nine  miles.     It  ia 

'  tii  with  fifteen  engines  an  economy  was 

[if  50  per  cent*  over  the  use  of  horses* 


On  an  entire  line  of  well-aaphalted  road  the  fire- 
less  engines  would  work  as  well  as  on  iron 
trams. 

If  one  complete  line  of  thoroughfare  could 
have  been  laid  down  with  smooth  wheel-tracks^ 
and  main  tamed  in  a  proper  state  of  cleanliness 
and  kept  safe,  instead  of  being  made  slippery 
and  dangerous  by  neglect  and  filth,  Mr* 
Grantham's  and  other  important  efforts  for  a 
much^needed  improvement  might  have  bad  fair 
trial.  But  if  the  City  Corporation  (or  any  one 
of  the  vestries)  were  disposed  to  the  eoa- 
sideration  of  scientific  improvement  and  anxious 
for  its  promotion,  it  could  of  itself  do  little  for  it, 
with  authority  over  only  some  tenth  part  of  a 
main  thoroughfare,  perhaps  not  above  a  tenth 
of  the  entire  thoroughfare  required  for  a  proper 
trial  of  improvement,  and  most  of  the  rest 
being  in  reality  entrenchments  of  strong  interests 
against  it.  The  trials  made  in  the  City,  much 
to  the  credit  of  the  Corporation,  defective  though 
they  were  in  respect  to  cleansing — were  quita 
sufficient  when  properly  attended  to,  and,  studied 
with  the  obvious  tne4ms  of  supplying  defects, 
ought  to  have  led  to  extensive  adoptions  of  the 
improvements  by  common  consent  over  entire 
lines  of  great  thoroughfares.  But  they  have 
met  with  no  imitation  except  in  mere  small 
and  iusulBcient  patches* 

The  frogmentary  administrative  areas  of  ir- 
responeible  local  bodies  to  which  the  metro^ 
polis  is  subjected  will  therefore  continue  to 
be,  aa  they  have  been  found  to  be,  insuper- 
able barriers  to  any  considerable  advances  of 
science  and  art  for  the  security  of  tho 
health  and  lives,  and  the  safety  and  com- 
fort of  the  population.  The  first  step  to  any 
effective  amendment  in  this  respect  must,  there- 
fore, bo  to  withdraw  those  fragmentary  inade* 
quate  powers  for  efficiency  and  economy ^ 
and  place  them  under  unity  of  administration 
of  a  few  persons  specially  qualified  by  engineer- 
ing science  and  position  to  undertake  the  respon* 
sibility  of  the  work,  and  to  give  it  undivided 
attention,  8ach  an  authority,  having  the  whole 
field  of  the  service  under  their  view,  having  large 
means  at  their  disposal,  and  being  responsible 
for  their  application,  could  not  safely  act  obstruc- 
tively. Such  an  authority  would  be  expected 
to  promote  progress  by  scientific  examinations, 
such  as  we  have  desired,  but  with  the  inade- 
quate means  at  our  disposal  have  not  succeeded 
in  obtainingi  as  well  as  by  liberal  trial  works  of 
different  materiala  and  different  methods  of  fair 
promise.  After  all  the  compUinta  of  inventors^ 
some  of  them  rivals  in  position  and  of  opposing 
interests,  and  some  of  those  complaints  well- 
founded,  it  IB  nevertheless  the  fact  that  no  such 
advances  In  science  and  art  by  experiment  and 
trial  work  have  been  made  as  in  the  public  de- 
par  tment£  under  scientific  controL 


AFPi'icuTiaiiB  OT  Special  Bgikhcs  and  Akt 
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Epficekoy* 

Ob  a  retrospective  survey  of  tbte  fieM  for  the 
application  of  engiiieering  and  sanitary  att  and 
sdenoe  to  street  aud  road  fonnatioTi,  and  main- 
tenaisee  and  deaniing  of  the  metropolis,  aa  well 
as  of  oOier  cities,  it  appears  that  that  eerrice  baa 
three  periods  of  pTogreBR — 1 ,  Of  entire  ignorance 
and  apathy.  2,  Of  empineiem,  from  which  it 
has  to  he  retrieved,  3.  The  period  of  science 
brought  under  Tiew  for  coropet^nt  treats 
ment. 

The  conclusions  of  the  Metropolitan  Sanitary 
Cotnmisaion  as  to  the  dramage  works  of  the 
metropolis,  appear  to  be  applicable  to  its  street 
and  road  worfoi : — **  The  more  the  inveBtigatian 
advances,  the  more  is  it  apparent  that  the  pro- 
greseive  improvement  and  pw^per  eicecntion  of 
this  class  of  pnblic  works,  together  with  the  ap- 
pit  an  ce  a  of  hydraulic  en^neering^  csnnot  be 
reaaonably  escpeeted  to  be  dealt  with  inciden- 
tally or  collate rall)^  to  ordinary  occnpatiOTi, 
or  even  to  connected  professional  pursnite, 
but  require  a  degree  of  epecial  rtndy, 
which  not  only  places  them  beyond  the  ftphere 
of  the  discuBsion  of  popular  admin iBtra tire 
bodies,  hut  beyond  that  of  ordinary  professional 
engineering  and  architectural  practice.  In 
justification  of  this  conclusion,  and  to  show  the 
evil  of  the  perverted  application  of  names  of 
high  general  professional  authority,  w©  might 
adduce  examples  of  the  most  defective  works 
which  have  received  their  sanotion.  All  the 
improvemonta  wbich  the  public  have  yet 
obtained  in  this  branch  of  public  works  have 
been  the  result  of  tbe  special  an*!  undivided 
practical  attention  of  well  qualified  paid  officers: 
and  it  appears  to  us  that  further  improvement 
must  be  sought  by  the  same  means,  and  that 
one  of  the  chief  objects  of  future  administrative 
arrangements  mnst  be  to  secure,  protect,  and 
encourage  the  zealous  undivided  attention  and 
efficient  labour  of  such  officers/' 

Strong  allegations  are  rife  as  to  the  predomi- 
nance of  tbe  sinister  interests  of  contractors  at  local 
boards,  making  them  intrench ments  against  im- 
provements. It  may  he  so,  and  in  the  absence 
of  effective  securities  for  a  correct  expenditure 
of  the  puhlic  rates ^  it  is  very  h'kely  to  be  so  ;  bnt 
we  have  not  the  means,  nor  have  we  deemed  it 
our  province,  to  inquire  as  to  the  foundation  for 
ffuch  allegations,  Sloreover,  we  have  the  con- 
victioTij  thflrt  however  pnre  may  be  the  eitpendi- 
ture  in  intent,  an  efficient  and  economical  ad- 
mi  niatration  ifl  impracticable  in  such  narrow 
areas  as  those  to  which  it  is  left  unaided  and 
unguarded  by  any  fitting  experience  * 

bir  Joseph  Whitworth  and  all  disinterested 
scientific  and  competent  witnesses  concur  in  this 
conclusion*     The  observation  is  indeed,  forced 


narf^aw, 


upoE  US   that   tbe  iateUige&t 
members  of  the  local  b<Mud<  who  ' 
their  views  beyond  thoir 
and   incoherent  parochial   jn 
general  want*  of  the  metnipolii,  «nd^ 
consider  the  cratuped   and  utlaily 
coTiditious  in  which   tb^y  afe  ^iac«d 
them,  would  tbem^lv^s  auggtat  tht  i 
of  their  fanctlDua,  for  tbe  asCaUlihllMat  I 
of  managejnent  under  one  competaat  I 
with  adequate  power,  as  eaeen^  toj 
well  as  efficiency.    But  we  regret  |' 
the  scenes  in  the   streets,  a^nd  iha  ] 
plaints  appear   to  have   excitad 
in  the  recent  examples  of  impt"— 
feet  as  ibey  may  be-^placed  bi 
City   Corporation,    or    those    tLu.it    \uv 
esisted    of    improved    wheel    traction.] 
immediate   and   present  examples  havtj 
little  eflfect  m  inducing  improveinent  ai  f 
demonstrations  of  science.     Only  small  j 
here  end  there  have  been  yielded 
reluctance  to  pressures  of  influentJi)  5ft 
for  relief  from  the  noiae  of  the  ■ 
pavements.    The  suhstatnce  of  a  mo 
of  the  vestries  in  Parliament  by  tkt  \ 
of  the  Metro|>olilan  Board  of  Works  ai  I 
was  bow  much  money  they  had  fpfstl 
upending,  and  with  the  implied  coBclaJ 
won  Id  go  on  spending  in  their     ^"^ 
tions,  without  the  slightest  mani 
sciousneas  that  there  was  anything f^ 
in  them*     Their  expenditure  appean 
the  rate  of  one  million  per  ajmnm  (vti 
polls,  being  at  the  rate  of  £2  58.  ptri 
bonse  for  "  making,  maintaining 
and  footpaths^  and  for  ecavcngiiig  and  \ 
the  same,*' — snch  as  they  are — and  il  f 
beyond  the  widest  approximate  ettifl 
get  of  the  ei^euae  of  an  improved  foi 
man  icemen  t,  and  it  caQs  for  mv 


GSNEEAL    OoKOLUilOSa. 

On  41  review  of  the  informaticra 
the  Committee  on  the  common 
ing,  paving,  mainuining,  and 
faces  of  streeta  and  roads  in  tbe 
respect  to  tbe  Boienee  and  ait  eo&da 
before  stated ^  namely,  tbttt  tbijT] 
the  health  of  the  popnktioa  to  i 
fore  unknown  and  disregarded,  and 
brought  within  the  oogniF^atiee  of  i 
that  the  street  and  road  f<»nnaUli)  ^ 
far   improved   on   a  long-tiM 
rednoe  tlie  tractive  force  -medat^ 
more  than  one -half,  and  tbat  <^  "^ ' 
of  street  cleanlineae  waa  obtaiik 
machinery,  without  aajr  ai3^gintBi»ii'^*| 
usual  rate  of  expense  for  T 
find  that  from  want  of  sd«aoe  a»i»rt| 
tion,  from  ignonmee  and  apathy,  i 
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^■i  bive  been  o£  littte  or  no  svatl,  and  tbat 
^■md  oo&dition  of  tU@  strseti,.  in  excessive 
^Bj  nofwi,  md  disorder^  are  tke  reflex  of 
^■inJ  ututdition  of  aa  oupangire  local  ad- 
^■itloo;^ — that  tbe^^ommori  defdctlva  condi- 
Uf  thd  greater  [^roportiatis  uf  tba  surface, 
^pni,  pavirnqf,  a&d  ckanaing  of  the  Bireets, 
^k  mcraasmg  tra^u  of  the  increaemg  popti- 
m  of  the  metropoiiif  occasions  much  fikh, 
■ting  chiudy  of  palvcnsed  horse  dung  and 
Bk  (Itigt,  to  be  deposited  qh  the  peraoa, 
■v,  fumitstre,  imd  houses  of  the  population  ; 
lAi  ^Ltii  m  deposited  is  highly  iujiinoua  to 
■I,  eipecially  to  an  extent  hitherto  nnre- 
Bui  of  the  cQildren  of  the  wage  claaaea  of 
jiepalatiou,  ai  well  m  the  adults  of  those 
pi^  who  have  little  means  of  frequently 
iih'^  tUeniBelvea  to  remove  it ; — that  such 
mriillous  of  the  conditions  of  personal  filth 
liqaidorj  beaides  being  detrimental  to  healthy 
■  I  pernidoua  effect  in  lowering  the  aelf- 
■^  and.  the  moral  status  of  the  wage 
^B  of  the  popuUlion  ;  that  the  exces- 
^■be  occaaionud  by  vehicular  trafiic  over 
^■Bmon  pavements  is  a  eau^e  of  sulfering 
^■iidd,  ocoiaiotia  duors  atid  wiadowa  to  be 
H  beeji  it  ont,  and  veutUatiou  to  be  ob- 
^■L  We  findf  moreover, 
^ft  on  an  average  upwards  of  two 
HB  personB  are  auoually  killed,  and, 
jl^i  of  ten  times  that  number  maimed  or 
^d  in  the  streets  of  the  metropoliiii  the 
l^ejt  proportion  of  which  injuries  occur  on 
m  are  called  ^*  greasy  daya,''  or  days  of 
■nrv  elifipefjlidati  oocasion&d  by  defective 

^B  ffoch  eonditlotis  of  bad  cleansing  and  da* 
Hbl&«thodaand  bad  piving  are  the  occaalou 
^biive  cruelty,  aceidente,  and  injuriea  to 
H[  and  &ac tares  to  vehicleB  ; 
^pE  the  best  meatis  of  preventing  such  aec!- 
Khy  better  applications  of  supplies  of  water 
^puicttkg  the  Btreets,  are  the  same  that  are 
HI  for  the  better  protection  of  life  and  pro- 
V&otn  tiro  in  houses ; 

Hi  the  ecouomtcal  and  efficient  application 
^■and  scientific  means  of  relief  is  frustrated 
^Bl  coudltious  of  the  fragmentary  areas  ot 
^■Ddeat,  obscure,  and  virtually  irresponsible 
Bidininiat rations,  under  which  the  metro- 
fci*  pisMzed,  which  give^  tor  example,  one  main 
Huhfare  from  east  to  west  to  fourteen 
|Ki  or  independent  authorities,  of  which 
fCofporatiou  is  only  one,  and  another  line 
KJoreh  tu  south  to  thirteen  parishes,  eatjh 
^V  charged  with  only  one  mile  of  the  line, 
^B  divide  some  streets  longitudinally 
^na  (li^rerent  pan^hea,  one  cleansing  or 
^H  ^  street  at  one  time,  and  one  at  another, 
^Buuiner  detrimeutal  to  both  ;  and 
^^t  tilt  firat  and  essential  step  to  any  effec- 


tive anil  economieal  improvement  Is  to  get  rid  of 

these  disorderly  and  discreditable  administrative 
conditions — which  exist  at  the  expense  of  life  and 
limb,  and  health,  and  comfort  of  tike  population, 
and  the  freedom  of  traffie  of  the  metropolis — and 
to  place  the  whole  area  under  nnity  of  admini- 
stration by  a  specially  competttut  and  r eaponeible 
authority; 

That  the  attention  of  her  Majesty's  Govern- 
ment be  solicited  to  theae  conclusions  and  to 
direct  a  more  full  examination  of  tho  facts  on 
which  they  are  based. 

Unity  of  administration  la  the  deolAred  object 
of  the  agitation  for  a  metropolitan  municipal ity, 
which  it  may  be  assumed  would  include  the 
administration  of  the  roads-  Without  entering 
into  that  question,  there  can  be  little  doubt  that 
several  years — four  at  the  least— must  elapse 
before  that  object  oould  be  obtained,  and  so 
large  a  body  be  got  into  working  order,  Huch 
delay,  it  appears  to  us,  would  he  unnecessary 
and  injurious,  and  that  a  special  provincial 
commission,  or  general  metropolitan  road  trust, 
properly  constituted,  and  giving  its  individual 
attention  aa  it  ought  to  tho  service,  might  get 
the  streets  iu  a  Sitting  conditioQ  without  the  sacri- 
fice of  health)  waste  of  life  and  property,  and 
perpetual  fatigue  and  annoyance.  Any  such 
general  organisation  as  that  contemplated  could 
be  reasonably  expected  to  be  constituted  long 
before  that  time, 

(By  order) 

P,  Lb  NfiVE  Foists  a,  Secreiar^^ 


APPENDICES. 


HEFORT  OK  STONE  TRAMWAYS  IN  ITALY, 

27  F.  Le  Hevo  Foiter,  Xon.,  CM, 

Tramwaya  consietiog  of  bl*>eks  of  itone  laid  lotigita* 
dinally  are  in  gcmeral  xlsq  in  Northern  Il^If,  not  amy  in 
tha  sf^seta  ef  the  prindpat  oitiesT  sach  as  Turin,  Itiiuip 
Yorona,  &c.,  hnt  even  in  the  smaller  towns,  aA  ChlroiaD, 

Tho&e  tram  ^^y  a  arc  not  intended  to  suit  one  par- 
tioolAT  claat  of  traffic,  uaia*  apedally  coDstraoled  car- 
riftgea,  as  ie  thfl  case  in  LaaSon,  Paiis,  Vienna,  and  many 
other  towns  en  the  Continent  hat  are  intended  to  m 
aaed  by  every  kind  of  vehielet  and  for  this  reason  uati&t 
be  regt^Fdod  an  a  syttem  of  strvet  paiing  ratheir  than 
thnt  of  street  railway,  aa  wiyiild  be  undervtood  in 
England. 

Thifl  being  the  case,  the  ooftt  of  laying  down  theae 
liaejij  and  their  maintenftiice,  naturiilly  belong  to  the 
manic ipality,  and  is  paid  for  out  of  the  town  revoniie 
obtaiaed  from  octroi  duties  and  other  local  taxe& 

A  street  ndlwuy  if  as  opened  for  ttaJSc  a  few  mofitha 
Orgo  at  ToriBt  bj  a  companv  who  have  a  oaneeatjion  from 
the  miinicipulity  enabling  them  to  !ay  iron  tmh  in  the 
iitr«(3t  for  the  exduaive  tiao  of  tramway  cara  with  flxuf  ed  . 
rniLi.  There  are  ae^eral  other  street  railwayi  in  Italy, 
but  theiae  muat  be  considered  aa  qoita  diituiDt  from  the 
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stone  tramwayB,  or  ^thar  the  Byatem  of  pavixig  which  ii 
adopted  in  almost  ererj  street  in  Turin  and  Milan. 

The  stone  trams  being  used  hj  eyery  class  of  rehicle 
met  with  in  towns,  it  is  qnite  impossible  to  obtain  any 
reliable  data  as  to  the  saperiority  over  other  systems  of 
tramways,  or  of  paving,  as  r^axds  amount  of  tractiTe 
power,  wear  and  tear  to  wheel  tyres.  &o.,  but  it  is  very 
evident  that  on  a  smooth,  even  sur&ce,  which  presents 
no  impediment  to  the  passage  of  the  wheels,  the  tractive 
force  reqmred  to  haul  a  given  load  a  certain  distance  in 
a  given  space  of  time  would  be  less  than  that  reqmred 
over  an  ordinary  ^ved  road,  and  the  wear  and  tear  to 
wheel  tyres  considerably  reduced,  as  the  ends  of  the 
eranite  blocks  being  accurately  fitted  together,  and 
fonning  one  continuous  plane,  present  but  little 
resistance  to  traction. 

This  is  impossible  to  obtain  in  ordinary  paving,  and 
in  consequence  the  joints  between  the  stones  present 
irregulanties  and  impediments  to  the  passage  of  vehicles. 


There  is  no  doubt  that  vehicles  on  a 
run  more  freely  than  over  the  stones  in  LoodoD,  u 
is  verified  from  the  sound  whilst  riding,  irhich  ii  (»> 
siderably  less  in  a  Turin  or  Milan  eittiiim  ttum  i&i 
London  cab,  but  greater  than  in  a  Fsns  jUen  otvb 
asphalte  surface,  which  reduces  the  vuntioa  toi 

mmimiim. 

The  stone  tramways  have  an  adviotige  orv  th 
ordinary  iron  street  tramways,  as  they  csn  be  uadlf 
every  description  of  carriage,  and  csn  acooamiodilBt 
far  greater  amount  of  tnmc,  by  ffiving  freedm  I 
vehicles  to  leave  the  tram  when  needed;  and  ^mni 
not  helpless  when  off  the  track,  as  is  the  oiae  wi&fl 
tramway  car. 

The  stone  tramways  in  Italy  consist  of  Uocb  i 
granite,  laid  parallel  to  each  otker,  at  a  distance  of  H 
(28  inches)  apart,  as  shown  Fig.  1.  These  Uocfa  « 
usually  0*60  (24  inches)  in  breadth,  and  0-20  (8mcil 
in  depth,  and  are  bedded  in  a  layer  of  ssad.   TheifS 


Fio.  1. — Cross  SBerioir  op  Boadwat,  showiho  details  of  Gkaiiitb  Tbaxs  axd  Favuto. 
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between  the  blocks  and  remainder  of  roadway  is  paved 
with  rounded  river- washed  stones  {eiottoli)  from  the  Po, 
Tidno,  or  other  torrents. 

The  roadway  is  usually  formed  with  a  slight  inclina- 
tion towards  the  centre,  and  the  space  between  the 
trams  serves  as  a  channel  to  receive  the  surface  water, 
and  is  provided  at  suitable  intervals  with  stone  gratings 
to  allow  the  free  flow  into  the  sewers,  as  shown  Fig.  2. 

The  granite  blocks  are  not  laid  perfectly  horizontal, 
but  should  be  set  0*01  (|  inch)  lower  on  the  inner  side 
thaa  at  the  outer.  The  intermediate  channel  should  be 
slightly  concave,  forming  an  arc  of  circle,  with  chord  of 
0*07  (2|  inches)  and  versed  line  of  0037  (1}  inches). 

The  foundation  of  the  roadway  consists  of  a  laver  of 
screened  gravel,  not  less  than  0*15  (5}  inches)  in  depth, 
which  should  be  well  rammed  and  watered  to  obtam  a 
compact  mass.  A  layer  of  sand  0*05  ^2  inches)  in  depth, 
is  spread  over  the  gravel  to  form  the  bed  for  ue  granite 
blocks.  The  surfetce  of  this  layer  should  be  carefully 
smoothed  down  to  the  exact  slope  which  it  is  intended 
should  be  given  to  the  roadway. 
^  The  granite  used  at  Milan  is  brought  from  the  quar- 
ries of  6t  Fedelino,  near  Ghiavenna,  on  the  Lake  of 
Oomo,  and  is  specially  adapted  for  the  purpose  frx>m  its 
hardness  and  durability.  The  granite  of  the  Lake 
Maggiore  and  Mont  Orfano  is  occasionally  used,  but  is 
not  so  suitable  for  the  purpose,  being  somewhat  softer. 
As  it  is  more  readily  worked  it  is  cheaper,  and  also 
the  cost  of  carriage  to  Milan  is  less.  The  granite  is 
brought  by  water,  and  the  cost  of  transport  from  the 
Lake  Maggiore  is  5  .francs  (48.)  per  ton,  and  from  the 
quarries  on  the  Lake  of  Como  6  francs  (4s.  lOd.)  per 
ton. 

The  specific  gravity  of  the  granite  of  St  Fedelino  is 
2624,  and  that  of  the  Lake  Magp^iore  2660. 

The  blocks  of  granite,  as  specified  by  the  municipality 


of  Milan,  should  be  0*695  (nearly  24  inches)  in  M 
and  0*20  (8  inches)  in  depth,  and  in  length  of  vdk 
than  1*50  (nearly  5  feet),  excepting  on  carrei  oii 
junctions  and  crossings,  where  blocks  of  spedsl  looi 
reouired,  as  shown  by  Figs.  8,  4,  and  6. 

The  upper  surface  of  the  blocks  should  be 
perfectly  even,  and  the  ends  accurately  squared, »  w 
form  a  perfect  joint  with  the  next  stone. 

The  stone  gratings  for  the  gnlHes,  as  shown  m  ^ 
2,  are  also  of  granite,  and  are  0*80  (82  inches)  in  kefl 
their  upper  surface  should  be  concave  to  coneepood^ 
the  channel  between  the  trams.  They  are  pefoed  « 
two  holes  or  slots,  0*30  (12  inches)  in  length  and  ^ 
(1}  inches)  in  width,  and  0*242  (9  inches)  spszi 

After  the  granite  trams  are  placed,  the  tm  ^^ 
part  of  the  roadway,  with  the  exception  of  the  fiw**JJ 
paved  with  river  stones  [eiottoli)  firom  the  Tidno  orij* 
These  stones  should  be  eg^-shapcd,  from  nine  (^  rim 
to  twelve  centimetres  (4J  mches)  in  diametsn  at  ooetf 
and  from  six  to  nine  centimtres  (2}  to  8}  inches)  atai 
other,  and  from  twelve  (4J  inches)  to  fifteen  centiiD*J 
(5}  inches)  in  length.  Care  shoiUd  be  taken  in  tm 
them  in  re^^ular  courses.  ^^ 

•  After  bemg  well  rammed  into  place  with  a  ^wg 
rammer,  the  surface  should  be  watered  andcoTaed  «P 
a  blinding  of  sand  about  two  centimetres  in  depUit  ^  l 
to  fill  the  joints  by  degrees.  ^. 

When  the  blocks  become  worn,  their  smftoe  ibooJd  n 
redressed  by  the  stonemason,  and  if  any  settkBe»'" 
taken  place  they  should  be  rebedded.  ^ 

On  steep  gradients  it  is  often  necessary  *» JJ^ 
series  of  diagonal  grooves  across  the  trana,  ^  F^j^ 
the  slippmg  of  horses  and  the  whseb  of  »^ 
vehicles.  ,^-. 

The  followins;  shows  the  prices  paid  m  mm^ 
according   to   the  town   schedule  of  pnoea^ 
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laitM  Docki  from  quftnies  of  St  Fedelioo 
#  irifie^  0^20  in  dopth,  ja  length  not  lesB 
kin  1'50«  Inaiudicg  laboor  for  settings,  p^r 

Mn  rim  ..,«*,/ ^ ^  ,,*...,, , 

lyij^rBnite  &om  Mont 

^K    <.>•.*•.*.«<«*     per  metre  rtm 

^wttb  river  itoa»,  *  per  square  metre 

Kcd .  ^ .««.....   per  cubic  metre 

Ir  tfnd  fiom  Ticlno  or 


Hood  pit  p^ygI  .-.♦.. 

ht  from  Adda  *».,.,*> 
V  ftcdi^  (Wc^rtofj']  for 
Ifiog,   from    Adda    or 


0  £niiti  TIdno  *  * „        ft 

b    ^01     Lauabfti    or 

site  aettmlmg  to  mm  of  blocks  ^m  GO  to 

It  gnlafig*  for  gtilll@8   ,  *  *^ob 

l<r«,— Stonemuaon.  *per  d&y  from  2*S0  to 
LAbourer.,.,  i,        »    1*10  to 


tromwaji 
Fkt. 

13  "50 

11-00 
9-40 
1-30 

IJO 
4-80 


9*40 
7-00 

8-00 

125i>0 

17-40 

200 
2-00 


Labour  dmauif  endi  of  gmmte  blocks  to 
form  p^aot  joint,  per  iqu&re  moCza  tem 
3*00to    *w,..,,.,.... &M 

jf  Dress  mg  sides  of  blocks,  per  sqimfo 
metre  ...*.........>.,.<»,»*.>,,,..«,,        1-50 

„  ,f  upp«r  suifaoe  of  blocks,  per 
square  me^, « « *t  ******        3'60 

ftEFllHfi. 

BeraoToI  and  reb«ddiDg  of  stonoa  ittcluding 
dressing  upper  aurfaoe  ftnd  endst^  per 
meter  run  »*»*..,,*.♦♦♦♦♦**,.»...»,,.,        1*5(> 

Ditto  without  redre«siiLg>  per  square 
metre  „ .*.,,,. \. I.IU 

Oattiug  parallel  diagoimL  grooves  0-10  apart 
and  O'Oi  deep  on  triuue  to  preirent  sUppizig 
of  homes  on  steep  gradienlSf  per  square 
metre  ,,.,.•,,*,.•.«,,.«*..,...,,,,,*«        1*00 

From  the  aboTe  pricee  it  will  be  seen  that  the  cost  of 
ft  kilometre  of  a  single  Hue  of  tramway,  including  paving 
of  space  between  blocks  but  not  of  remaining  part  of 
roadway^  would  be  27,780  fi-ancsj  equul  to  £1,788  per 
i<^n^iiHh  mile, 

P,  Le  Netz  Fosteb,  Junior, 


Hoftsn,  9SCb  Mftrcli^  ISta. 


Civil  Engine 


Fio»  2* — Plan  of  Tramwa^y,  skowdto  Stokb  Gulley, 


Bc»1e— One  C«DtiEB«tre  lain«iriif 


FlO-   3, — PjJUf  OP  JVNCTIOH   OF  CUEVl  WITH  8tIUU0ST  Lcta* 


8eai^-43ti«  etDtiiDttrs  to  initio 
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Pio.  4.— PtAw  8H0WIX0  JuKcnoN  OP  Two  CuKTW  WITH  Stbaioht  Lim. 


Bcale^One  ceatinietre  to  metre. 


Fio.  5.— Inibbsbcixoii  or  Tbaxwats  at  Eight  Angles. 


Scale— One  oentUoetre  to  metre« 
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STREET  CLEANSING. 

£xtraet  Jrom  the  examination  of  Mr.  T.  Lovick  (now 
engineer  to  the  Metropolitan  Board  of  Works),  before  the 
General  Board  of  Health,  I860;—  , 

Ton  were  directed  to  make  ezperimenta  in  cleansing  by 
water  by  means  of  the  hose  and  jet ;  will  you  state  at 
what  place  you  firstcarried  them  on  ?— Yes ;  the  experi- 
ments  were  first  carried  on  in  Charles-street,  Old  and 
New  Compton-streets,  Church-passage,  Dean-street,  and 


Ghreek-street,  Soho ;  subsequently  in  Church-iiae^  nj 
four  oourta  in  St,  Giles's. 

Were  you  not  aUe  not  only  to  cleanse  the  ptTsoMiti  b] 
this  means,  but  also  to  deanae  the  walls  from  ubs  Haja 
and  other  filth  P—Yes. 

You  were  directed  to  prepare  a  sketch  to  show  boi 
the  Hune  plan  can  be  earned  out  in  ooozts  and  lUeji 
Give  it  in  P— -The  sketches  which  I  now  hand  in  mn 
the  jet  in  operation.  No.  1,  is  an  iUastzation  of  th 
mode  of  surface-deansin^ ;  No.  2,  of  the  method  d 
using  the  jet  as  a  shower  in  dose  couits  and  aUeyi. 

State  the  quantity  of  water  used  each  time,  aodth( 
expense  P — ^The  quantity  of  water  used  was  nearly  (n 
gulon  per  square  yard ;  the  cost  was  at  the  late  of  M 
per  1,000  yards,  taking  the  coat  of  water  on  Mr.  Wkfc 
steed's  estimate. 

Then  it  is  clear  from  your  reports  that,  in  rested  ti 
economy  of  time  and  of  money,  it  is  superior  and  unoi 
efficacious  in  removing  surfaoe-evaporaling  matter  a 
filth  than  any  other  method  P— In  a  report  to  the  Cqd^ 
miasioners  of  Sewers  I  have  estimated  that  theooft^l 
the  ordinary  scavengering  would  be  nearly  doaUe  tU 
cost  of  deansing  by  the  j^  and  the  jet  has  been  ibot^ 
to  be  £ar  moreemoadous  in  removing  evaporatiDgDtttt 
and  filth. 

You  were  directed  to  prepare  an  estimate  of  stml 
deansing  by  these  modes,  as  applicable  to  tiro  liqj 
thoroughfara  P— Yes ;  I  prepared  estimates  of  thecal 
of  deansing  by  the  jet  in  the  Strand  and  High<itn^ 
Borouffh.  1 

Wi&in  what  time  and  at  what  expense  did  yoa  el& 
mate  this  could  be  performed,  apart  from  the  cost  of  til 
water  us^d  P—The  estimates  were  framed  on  the  lap 
sition  that  the  work  should  be  performed  in  one  Imk 
In  the  Strand  the  dailv  cleansing  of  the  camaga-nf 
would  have  cost  3d.  per  house  per  week ;  in  die  Bocoii^ 
2^.  per  house  per  week.  But  this  rate  is  for  wideitzMB 
with  a  large  amount  of  traffic,  on  data  frt)m  experioailf 
with  very  low  pressures,  and  is  greatly  in  excem  of  U 
ordinary  description  of  works,  and  would  bynono^ 
therefore  be  a  criterion  of  the  average  expense.- 

What  is  the  quantibr  of  water  required  per  ifwj 
vard  of  pavement  P  The  quantity  of  water  reqvnd  I 
have  found  to  be  rather  less  than  one  gallon  per  iqius 
yard  of  carriage-way ;  but  this  was  with  extimAj)/^ 
pressures. 

Were  not  the  experiments  often  made  under  vbsl 
were  considered  otiier  disadvantages  besides  those  of  k^ 
pressures  P — They  were  f  the  pressures  being  mj  k^ 
and  the  water  having  to  pass  through  a  great  length  i 
hose,  decreasing  the  already  limited  power. 

With  a  higher  pressure  mav  we  not  saibly  eetiatti 
that  they  might  be  performed  with  a  less  arn^nnt  of  vit£ 
and  in  a  shorter  time  P — ^Yes ;  I  had  occasion  to  oonpi? 
some  experiments  in  deanaiuff  by  the  jet  onde  hf  M^ 
Lee  of  Sneffidd,  with  very  high  pressures,  with  my  ovi 
experiments  with  low  pressures,  and  I  ifoimd  that  h 
could  perform  the  work  in  less  than  one-third  the  cott 
and  with  less  than  one-third  the  expenditure  of  vata 
From  this  it  would  appear  that  the  eoonoBiy  of  faig" 
pressures  must  be  very  great. 

What  is  the  quantity  tliat  would  have  been  imA  m 
the  Strand  for  each  complete  deansing  P— By  the  kte^ 
experiments  18^  thousand  gallons. 

in  a  day  of  partial  rain,  when  the  streets  sie  iwPFJ 
and  muddy,  would  not  the  deansing  by  jet  be  the  b<^ 
eligible  mode  of  cleansing  P— The  cleansmg  hy  jd^ 
those  days  I  consider  would  be  by  Ur  the  mort  eli^'^' 
mode. 

What  was  the  effect  in  hot  weather  and  ■t^w°g 
periods  of  this  new  mode  of  deansing  as  compared  witti 
the  mode  of  cleansing  by  scavengering  f  Whit  wm 
your  general  oondusion  from  those  experimeota  u  to 
thi)  effect  of  this  mode  of  deansing  P— The  deaonog  ^ 
water  produced  a  most  perfect  sfiite  of  deanJinew  J'T 
the  removal  of  all  decomposing  refuse,  and  the  Mj°* 
directed  upward  in  the  form  of  spray,  appeared  v 
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IB  th6  flffsot  of  a  ihowBr,  the  air  being  made  nmoh 
tfviBiflraiur  byit  The  OKdinaiy  mode  of  okan* 
%  hf  aoarengerinr  would  have  floied  in  removing 
irii  ef  Ihe  retoe,  a&  of  which  the  jet  zemoved,  and  of 
■eaaold  not  la  anyolbvway  have  improved  the 
MfyaetbeateBaapheie.  in  hot  weather  freaeefiMi 
nnon  oaxhed,  thelet  porfomiiag,  but  In  a  ter  meee 
idMtmflHier,the  oftoe  of  flie  wafeariag-OMt  The 
liiaiTaKdact  in  ii  wgei iiig,  withoot  pownamnff  any 
Iba  admft^e■  of  the  M  P«^»A  tiiew«rk  in  a 
■k  mfmSodk  manner.    The  ijitem  of  oleanaiag  by 


water  emhiaatly  '^'^^^^'^^  camplfltoniwi  iMfiifAcMacj 
of  aotion*  ,      . 

Even  where  it  might  be  derirable  to  use  a  rtreet 
deanmng  machine  to  prevent  aoonmnlations  of  solid 
dunTimd  the  like,  woolditnotbe  of  importance  to  nee 
the  jet  alio  P— In  a  report  npon  thii  subject  I  have 
stated  the  general  oondxttons  whecein  the  combmafaona 
of  the  two  would  be  of  «dvanta«^te  Ihia  pw]?«e,  b^ 
that  tba  machine  Aoald  be  auxlfiaiy  to  lAo  }^J^ 
oonveraely  aa  implied,  in  the  following  paaaage:—**  150 
freqneacy  of  applioation  of  thia  lyrtem  (deuunni;  W 
jetVto the oleanflkgof  the atreeta would  be detenmneA 
Vtiwfr  ■P«afi«  reqaireaMBta,  aome,  ••  ti»«,™^ 
thoroaghfiffeaTreqiiiS^  daily  deaoiing,  otiiafa  deaaa- 
Ing  at  longer  intervale.  Thoroug^Area  having  a  lag^e 
SountoTtraflao  would  require  oleanaing  at  an  earher 
part  of  the  day ;  from  thiB  period  to  ttie  deaniigf  on  the 
following  day  the  acdmnuatioos  will  have  been  gomg 
on,  and  tiie  exhalationfl  from  them  gcfeg  intow  J^J" 
phere.  It  may  be  neoeaBary  to  em^oy  meaaurea  tor  the 
prevention  of  this  condition  in  conjunction  with  ttie 
BVBtematic  operationa  of  deanamg  by  water,  lo  enect 
tLia  there  aie  two  metiioda,  Ij  aweeping.  wHh  Iwnd 
Ubour  and  cartage  of  the  refose ;  by  the  ^"^^ 
machine;  hand  labour,  when  compared  wtth  tto 
deanaing  machine,  would  aK««  Jf  }^^^JST 
econoiDMBl  in  the  Moportion,  aa  stated  >*J?^- ^^21 
worth's  evidence,  of  about  three  to  one.  ^'5|«  "wetoe 
therefore  would  appear  to  be  tiie  best  a^){*^f«™ 
poipoae,  and  Wiethe  least  interfecenoe  wA  th^  traffic 
of  the  street."  «»« !.«.-*«« 

What  is  the  total  Quantity  of  water,  acoording  U>jro«r 
estimate,  that  wiould  be  required  for  the  V'Hl^^^J^^ 
washing  by  means  of  the  jetf-Aasoming  ttitithere  we 
30M00  houses  in  the  metropolis,*  wittian  wreraffe  to 
each  houseof  paved  oaniage-way  28  'V^J^^l 
paved  footway  16  square  yards  (on  data  afforded  ^^ 
average  distnct,  in  the  absence  of  certain  olaier  data;, 
the  wea  of  the  carriage-way  woi^  be,  ^  romd 
nam bam,  8i  mfliiBos,  of  foot^iay  4|millicm  sqiMa^^^ 
Wlth^  «dkm  <rf  watsr  for  eai  aqnare  y  aid  of  €^ 

riage.way>iwportionaomawha^  ««^*5!!f  L^SS 
found  in  practiee  with  low  paMsawa,  and  ftr  itway 
than  I  befieve  would  be  the  caaa  with  hiA  pwasui^ 


Fig.  2. 


andhalfagdlonfor  eadi  afare  yaidot  footwayt  the 


Loon  Oovenmeiit  Jnriiilotkm  It  b  thwe  aoy  417,000  boflKB^Md 
within  the  dtatrlot  of  aw  oompaaleaiiatwaippljr  th«pr««<nB»»w 
oftaooNtiino^OOa. 
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qouitity  of  wRter  required  for  the  daily  cleansing  of 
Uifse  are&fi  would  be  neafly  II  million  galloiu,  of  65^ 
nulHon.  golloiia  per  week,  or  a  rate  per  house  of  218 
gallons  weekly,  or  36J  gaUona  daily*  With  a  populii- 
tion  of  7  to  eaeh  houae  the  rate  would  bo  nearly  5J 
gallons  per  diem  for  each  inhahitaiit.  Taking  the 
cleansing  of  the  eti^oota  in  a  ratio  approximating  to  their 
BpeciBc  requiremonta,  about  one-third  dmi}\  one-half 
twice,  and  the  remainder  thr^^s  times  per  week,  the 
quantity  of  water  per  cliem  would  be  6  2  million  g^ODS, 
Ot  20  gallons  per  bouse,  or  nearly  3  gallons  per  diem  for 
each  mhabitiuit.  The  following  tables  show  the  parti- 
culars more  in  dotail : — 


1, — Of  tiio  Carriage- way. 


i 

3 
1 


ill 
111 


yudc 


4,T«l,eD0 


ft,«oa,DDO 


flqu&re 


i,J0O,0«) 


Wftter  raqiLlnd,  In  c»]loit»« 


Per  vQ&k, 


For 
qonuUUet 

ClOlDlftd. 


l»,SO0,4 


3»OO0tea«|21I,00O,(KM) 


Ml 


Per  diem. 


P«r 


Per 


Ho*  2.— Of  the  Footway, 


111 


Ho. 

i 

3 
3 


111 


eqvaro 

yards* 


3,898,000 


Squirt 

l,T3Bf<IOO 
5,316,000 


16,3^000 


WkCer  nquirad,  In  galtoot* 
Per  we«k^       r~*    far  dletn. 


qnjuiiltlei 


Pm  I  Per  I      Per 
bcniic^  taoase.  ladlv'Edual, 


^601,000 
as4,ooo 


8,100,iD0    71*3 


4-ft3         O^S 


No.  3. — Of  the  Carnage  and  Footways. 


ill 


3 


1^70,000 

j,i3tt,aoo 


t°  S  S  * 

1^  ^  *  *- 


Bqaani 
yandi. 

4J3H.0QO 
t4,BT6,lH» 


IMM^ODO  lfi,3^,0QO 


Wster  required,  la  ^illoiu* 


Per  woelL* 


For 
cleuudd. 


^1.103,000 

a,fle4,oDo 

12,18^,000 


3f  ,160,000 


P«r 
booee 


t3|'f 


P«r  dleuLp 


Per  I      Per 
PLlndlvldaiil. 


2*M 
(ftiwJy) 


It  is  stated  that  the  qusjitit^  of  water  pumped  into 
ttie  metropolis  is  60  million  galione  per  diem,  or  at  tho 
rate  of  200  gallons  per  house  ?-^lt  has  been  wo  stuted. 

Have  you  s«©n  the  estimate  made  by  Mr,  Mylne  of  the 
actual  quantity  of  water  conaumed  per  houso,  taking 
the  average  of  hotisefi  of  different  classes,  and  does  that 
estimate  correspond  with  tho  results  of  your  own  obser- 
Tifttions  F— I  have*  My  personal  observations  would 
Mor  to  olasees  of  houses  (supplied  by  tho  West  Mid- 
dleeei  Company)  on  an  average  aotnowhat  higher  tiban 


tho  medium  between  what  Mr,  Mylne  ciili  ho^iei  af  ^ 
tbo  middle  cla^  and  boua<^  of  th^  posa.  h^t^ 
ceptaclea  for  water*  These  obienrationj  gt^  ea  in 
censumptton  of  6  7  gallona  per  ladtviduil  p9  lim. ' 
mean  or  tho  two  ctaflsOB  of  honiei  in  Mi*  Eflfii^i 
mate  is  5'53  gallons  per  indiTldiitl  perdki&t^ 
an  accordanco  Dotweon  them. 

What  is  the  quantity  according  to  hu  retttEoi^ 
wenld  be  used  per  houso  in  the  £arl-rtreet  diitiae 
Taking  the  consumption  as  the  main  of  liia  mmi 
third  daia  houses  in  Mr,  M^hie'a  «etimAl».  liis  ^tti 
used  in  tho  Earl-street  distnct  would  he  wa^ 
^lloni  per  hooio  per  diem* 

Bnpposing  that  60  milBon  gallons  of  water  it»  IJ 
piiMent  time  supplied  to  the  metiO'polLS,  wooM  I 
appear  from  tho  trial-works  and  oba^attom  thst  I 
is  an  amount  of  waato  of  mors  than  oae-half  cif  Mhi 
sent  system  of  intermittent  wat^  disttibati/idi  h 
actual  wastOf  &om  my  obssrvationa,  is  tht^e^ifl 
tbo  whole  quantity  supplied.  On  the  supponJisi 
the  waste  was  in  this  proportiom  over  the  whoba 
mE^tropolis  {and  it  womd  appear  bo],  20  milliail  II 
would  be  tho  quantity  used,  and  30  million 
quantity  wasted,  of  the  50  millions  stated  to  be 

Than  irom  ^e»e  trial* worfea   and   ohtartftoi 
appears  that  more  iM  wasted  tha^  would  suffioe  fo 
most  profuse  system  of   claansiiig  ? — Tha  nits 
^oansing  must  indeed  be  profoBe  that  wi»j[ 
anything  like  the  Quantity  wailad;  trot  fht  9fM 
of  the  wasto  to  surmce'^cleiuiaiDg  wHl  belt  HhiMl 
point    The  dsily  waste,  or  waste  on  tho  urilv  i 
the  Earl-street  district  is  187,000  gallooi.   Uli 
cleanse  the  whole  of  the  carriago-way  on  His  m 
and  a- half  times,  or  the  one  day's  wafltfi  voilidfl 
nearly  every  day  for  s^  days  m  the  week,  or  it  1 
once  cleause  a  street  30  feet  m  width  by  l^  ■! 
length*    The  weekly  waste  would  oleanst  d^tf 
carriage-way  of  three  such  localities.    Taking  tk 
proportion  of  waste  as  applicable    to   tho  wM 
the  metropoli%  the  daily  waste  on  the  qoan^^^ 
he  supplied  would  he  30  "I'll^i™  R&Iloiia* 
this  waste  would  suffice  for  tho  omfy  t^ 
whole  of  the  caniaffe  and  footwaj  pavfilgt  ^ 
before  gireOf  aod  a&out  one-fiftli  whim  tiis 
cleaning  are  proportioned  to  the  speoifie  r« 
of  iocalitiai ;  Cut  the  frequency  of  cban^  _ 
aiderably  decrease  thee    proportionate  «xp< 
water,  and  would  reduce  those  proporlionSi 
founded  upon  the  experimental  ^st  clfaniittg  of  I 

Snppodng  you  provided  for  a  general  suprfy  tff 
inclndmg  general  stroet-cloansin^  by  me  of  tho 
sommer,  and  presuming  a  gsuflnilniMtitutbis  of  li 
pan  apparatus  for  oesAKiols,  do  ytm  think  it  pi 
that  tJie  entire  domano  would  be  for  more  tlisi 
thirds  the  quantity  of  water  now  staled  to  be  fB|} 
the  metropolis  ? — ^The  quantity  of  walsr  stotn 
supplied  IS  50  miUiona  gallans  por  di0t,  J 
rate  of  200  gallons  per  house :  this  woold  iov 
supply  to  250/JOO  houses.  Taking  the  number  ^' 
in  ti^e  metropolis  at  300,000,  or  50,000  h^^ 
number  which  appears  to  bo  supplied,  and  a  n 
76  gallons  per  diem  to  each,  as  this  ap|M«ii  t^  1 
rate  of  consmnption  in  the  hi^er-dass  mNiss^  «*l 
rate  per  diem  of  22,800,000  gaUons.  Far  rtrMM 
ing  we  have  364:  gallons  per  house  par  disR»  m 
rate  per  diem  of  10,900,000  ^Uons,  or  lor  l^oi 
supply  and  for  street-cleansing  33|  miDisBi  i 
Thus,  with  an  avernge  supply  of  T6  gsUoni  p^ 
per  diem,  the  300^000  houses  would  eoaiusts  M 
one-half  the  the  present  stated  supply  to  3£fl,WWs 
and  with  the  addition  of  the  qtiantily  requind  f^ 
cleansing,  about  two  thirds ;  but  the  snii^y  ^  I 
factories,  which  I  presume  ii  iadiidid  *^*^| 
quRntity,  would  require  to  be  keowBi  la  SMJTJ 
what  is  absolutely  duo  to  the  boasi  (w  wj 
supply,  and  so  to  estimate  its  infloeaace  on  IbiS  M 
tiona.  I 
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■  17. 

Bt  of  all  the  TNQTjnciES    AS  TO 

^Ete  in  compaeison  with  granite, 

^Kinoif  A%r^  Commerce,  JtTh%  1B73. 
l&ET   PATIKG    AND    CLEAHP;1KG. 
mUk  Mfnl  io  thfi  HouAghaldiTM  in  Str^^ts  paved  wilh 
nfHtnt  »ort»  pf  Anpfmlm  and  Wood  /^«  ^-ih^th  fi* 
i  DjBJtttO  cif  tiie  Society  of  Arts  hA^a  directed  an 
IT  to  b9  taad©  hn  to  the  opertitiou  of  the  diffemnt 
I  of  purmff  and  deAning  roiidwftjs  and  foot  way  b, 
imM  be  obli^e<l  by  Any  Btatement  of  your  experience 
LtJbJa  new  form  of  paToment   before  your  house. 
if«u  be  so  gbli^ag  aa  to  aUBwrer  tbe  f olio  win  |f 

pt  It  your  experience  compared  with  ^ranilo  or 

W? 

Hb  d«iinllnoefl. 

^Bltli9  w6l  mud  greater  or  less  than  before  ? — 

^V^Hnch  leaa. 

^Bd6I  tbo  mud  dry  qdcker  that  before  ?--Huch 

^H  quicker* 

^■ThM  ia  the  eompamtive  Uma  of  surfac^e  ey»para- 

^B  a&Dt  &9  near  as   you    can   ^esa  f — Much 

^H  qiilekar  than  g:ruute.      But  ijote   mu^t  bo 

^B  t«kea  here  that  tho  gi&nita  pavement  la  much 

^H  m&rt  frtqu^ntly  tcatered  than  ike  uspfmffe, 

^Hl  th^re   moto  or  leaa  of  dry  duat  from  tho 

^Ksnr&ocv  and  ia  it  mora  or  leas  injuriociii  than 

^H  MbroP^More,  vad  of  a  moreinjurloua  kiEd  ; 

^H  Iho  tpphalba  fonning  an  impervious  surfaco, 

^H  lU   tlio  hoise    dung,  &o.,  not  taken  awa,y 

^H  lidliitgOQ  it  it  ground  to  fi^ne  powder,  and  by 

^H  thd  conatAut   croaain^  of  the  traffic  whirl 

^H  ilKrai  aa  high  &a  tho  first  floor — Emd  aome- 

^H  ^am  higher— to  ths  aimoyanco  of  tha  in* 

^B  ]|Ahil4ntd  ;  thia  fUl  ariaca  from  want  of  uat^ritt^ 

^^^^H*  meam  of  cleaning  greater  or  leea  than 
^BHS^  tt9%^  ^^  thosQ  ma&na  properly  applied, 
^V  or  io  woU  applied  aa  thay  might  ha  f ^ 
^BtHuit  do  you  find  to  be  tha  elfect  and  cxpenae 
^m  of  Rtrctit  mud  and  duat  npon  clothing  and 
^B  upon  your  atoct  ?— Very  injuriousi  to  ap^cial 
^B  atookfij  and  varniahitig  on  pidnt^  kc* 
^^bife  yon  had  any  ^md  what  exporicnca  of 
^BiCfwt  waahln^  by  jot  f — A  system  of  hy  drantpj 
^H  u  rcGommenaed  hy  aaTeral  tradesmen,  woiild 
^m  he  the  more  effectin*  mode  of  thnrmt^hl^ 
^M  fiHinitfPj  the  atreeta,  etpedally  if  paved  with 
^H  ^phidte,  and  well  iVBpt  with  iudia^ruhber 
^H  mmpcra.— A  system  of  high  water  carta  with 
^B  tils  dolkery  pip^  a»  low  aa  pot^ible  bo  aa 
^H  to  get  aamnch  presanro  oa  poaaible  on  the 
^H  }^  him  been  suggeatod  where  tho  hydranta 
^H    eoold  not  ho  obtained. 

^Mo  Maud. 

^BWIuat  U  your  exporietico  as  to  the  difference  of 

^B    sdae  at  night  aa  well  aa  la  the  tlay  ? — Tho 

^H    iioiae  is  infinitely  leas,  and  therefore  the  com  - 

^H    tofti  of  hnatneaa  aa  well  oi  reatdenca  inBnitely 

^H    iiicz«Med. 

^Hftitt  yon  obliged  to  keep  doors  and  wlndowa 

^K    ihut  mons  or  kaa  to  keep  out  noiac  F— All  €an 

^B     »ow  b*  thrown  open  without  inconvomeneo 

^B     fcnm  noiac^  the  dry  duat  being  agreatnuiaance 


eaniing  in  soma  casea  the  doors  and  windows 
to  be  BtiU  kept  shut  betiiiuse  the  streetAaxe  so 

(tf).  Are  customers  more  or  less  cionreniently  heurd  J* 
— Heard  with  gnat  mmfort. 

(i).  Are   the  alck   leas   dlstorbeli^-Aie    great  7 
relieved* 
3.  As  to  vibrationBt 

What  ia  your  observation  of  Uie  differenco  of 
vibration,  and  how  does  it  affect  your  gooda^ 
your  liquidSf  wine  or  beer,  in  ceUan  ?— The 
vibration  haa  caused ',.  before  on  granite  it  wa3 
vary  great,  and  little  better  on  the  old  wood 
paving. 

4*  As  to  the  carriage  trafflo. 

(ft).  What  is  tha  difference  experienced  ?-^Qr«tor 
comfort  and  easo  lo  both  riding  and  walking 
peoplai  a  groat  saving  in  wear  and  tear  td 
Etonea  and  vebiclea,  one  horse  equal  to  two 
or  three  formerly* 

(*),  Are  there  more  or  leas  accidents  to  horses  P-^ 
Leaa  than  before  bU  the  year  round,  hnt 
many  more  aimultaneously  at  apacial  time** 

(c)*  Are  the  aooidents  more  or  leas  aorioua  P — Lsat 
injorloua  in  broken  kneea  and.  Iirmsafli  but 
more  serious^  to  shoulders  and  lega  and 
internal  injuriefl. 

(J).  Under  whut  conditions  do  accidents  occur  more 
or  less  frequently  ?— When  alightly  wet  and 
when  drying  after  a  ahower,  from  careleaa 
driving  and  over  loadingt  ^^^  the  great 
dilhcnlty  thehorsea  huve  in  getting  up,  having 
no  foot  hold ;  would  not  occur  if  thorouf^hly 
eltancd. 
What  form  of  pavomontdo  you » on  yonr  obsarvn- 
tion  and  experienco,  prefer  F—Asphallei  "Val 


*m  IhU  hf^Ai]  *^<J  equally  ^iiiryitl,  ioiin>  «aying  thit 
tarn  4o»t  li  IcH  tlifti>  pmnJt^  estne  taytfi*  tbii  h  it 


da  Trsvors,* '  if  kept  thotffuffh  ly  ^iean. 
In  respect  to  any  of  the  forma  uspd,  what  im- 
provements in  confltructiou  or  in  nao,  as  by 
jnothoda  of  cleaning  and  keeping,  do  yon 
«uggest  aa  dcairablo  f^Jfifdrantu  with  hose, 
or Ingh^r  water  carts,  so  that  the  streets  may 
be  thoroughly  washed  and  cleaned  by  beiog 
well  aWL'pt  with  india-rublwrr  aciApera, 

Atignit,  IST3. 


SUMMARY   OF  ALL  THK   JNQTTIRIBS   AB  TO 
WOOD  PAVEMEJ^T* 

What  ia  your  ciperienci^— 
L  Asio  cleanliness. 

(fl).  la  the  wet  mud  greater  or  leas  thun  before  ? — 
There  ia  greater  cleanliness,  and  therafora 
leaa  mud* 

(A),  Docs  thu  mud  dry  much  quicker  than,  before F— 
M  uch  quicker, 

(^3),  What  is  tho  comparative  time  of  surface 
evaporation^  as  near  as  you  can  guess  P— 

{<!).  Is  there  more  or  le^s  of  dry  dnat  from  the 
■urfacet  and  is  it  more  or  lesa  injorioua  than 
before  ? — Less  dry  duat^  because  it  is  muoh 
better  cared  for. 

[*).  Axe  the  means  of  cleaning  greater  or  lesa  than 
before,  are  those  means  properly  applied^  or 
io  well  applied  as  they  might  be?— -Vety 
much  greater,  indeed  at  present  exueasive. 

ff).  What  do  you  find  to  be  the  effect  and  expense 
of  street  mud  sind  dust  upon  clothing  and 
upon  yonr  stock  ?— Vety  injurioaa. 
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(^)*  HsTe  you  liail  any  and  what  cacpemnce  of 
street  wntbiug  bv  jot  P  — Only  in  Fans  and 
a  few  courts;,  but  iiig^bly  approved. 

2,  Ai  to  sotmd. 
(a).  What  ifl  jmr  eiperionoe  as  to  the  dl0'er«oce  of 

noiH©  at  nigbt  ns  irell  ni  in  the  day  J^ — A  oem- 
sld€orablo  reduction  of  noige,  the  noi&e  now 
being  a  constant  ruMhle  instead  of  a  mttie 
and  din  almost  Intolerable. 

(b.)  Are  you  obUgod  to  keep  doom  aad  windows 
sbnt  mora  ot  lew  to  k«cp  out  noise  ?— The 
doora  and  windowa  ar^  not  obliged  to  be  kept 
ibut  now  for  the  noie^* 

f^.)  Ato  customers  more  orleis  con renienUy  heard  ? 

— ^Much  more  conveniently  heard, 
{d,)  Are  the  sick  leas  duttirbed  f — Mudi  ksa. 

3i  Aj  to  TibtntionB. 

What  is  your  obierratton  of  the  difierenco  of 
vibration^  and  bow  doe«  it  alTect  your  goode, 
your  llqutde,  wiu^  or  beer^  in  cellare  ?—  The 
vibration  is  certainly  lew,  although  not  don© 
away  with,  and  liquids  are  lass  diatttrbed  than 
With  gjanite  paving. 


4.  As  to  the  cayriage  tmflie. 

(a.)  What  is  tha  differanoe  a^^eriencod  F — There  Is 
a  gi'eat  mii^ng  of  wear  and  ie&r  to  tbe  hoT««a 
attd  velikSea,  especially  to  the  horses'  fi^t  and 
le^B,  bat  the  peonliai  sensation  to  riders  is 
■till  disagreeahle. 

(5.)  A^  there  more  or  less  accidents  to  horses  F^ 
The  aocidentfl  to  horses  are  greatly  reduced 
■md  leas  serious. 

(^)  Ave  the  aoctdents  more  or  lefis  serlotiB  F— Much 
1e«s  soriou«. 

(if.)  TJndCT  what  conditions  do  acoidents  ocout  more 
or  less  frequently  P — ^When  the  pavement  is 
slightly  wet 

What  form  of  pavMcent  do  youi  on  your 
obdervatien  and  eiperienoe,  prefer  P — Wood 
pavempnt  as  laid  down  in  the  Strand  and 
King  William -street  near  to  Ijondon-bridge, 

In  tefpect  to  any  of  the  forms  usedj  what  im» 
pnivement,  in  construction  or  in  nse*  as  by 
methods  of  cleaning  and  keeping-i,  do  you 
siiggest  AS  desirable  ?— By  jot  and  the  india- 
rubber  scrapera^one  prefers  the  water  cart  to 
the  jf^i. 


¥1, 

B0CiI:TE   PO¥tl   L*ExCOlTTL4aBMENT  BEH   ArTP,   MJlSVIAC* 
TUREft    Et    CoMMBltCE,    JuiN,    18T3> 

PAVAGE  et  nettoyage  des  CHATJSSEES. 

OAntirfrtrv  d  invof/er  fiu  propriitmm  dt  Maisam  dSsfU  Ih  rm* 

Le  Oonsetl  de  la  Bod^  des  Aits  a  ordonn^  une 
enqu^te  k  fair©  sur  les  diff^rentes  mani^res  de  paver  et 
d'entretenlr  les  chauieSes  et  trottoiri.  II  vena  serait 
obligi'  de  vouloir  bicn  lui  donnw  votre  avis  aur  le 
nouveau  systeme  de  pavuire*  actnelieTOent  en  usage 
devant  votre  maison,  et  voua  prie  d'etre  assea  obUgeant 
pour  j«pondre  aux  questions  auirantf^ ; — 

Quel  est  votre  avi*— 

L  Quant  k  ]a  propret^. 

(a).  Y-a.t-0  plot  mi  moins  de  bono  qu'arant  ? 


(h),  Ia  bone  sech&-t-eUe  ^us  rite  qa'ctist? 

(^).  Le  temps  nlcessMfe  k  r^rapontioii,  «itil] 
oa  moins  Itmg  qtt*cvaiil  f 

(il).  Y-a-t-U  plus  ou  moms  de  possB^  d  ^  < 
plus  o^  moina  miHibl«  qu'tftnl? 

(r).  Lee  moyens  de  nettoyvfv  not  Hi  p3»  < 

6feendu6  qu'araBtp  el  tont  Hi  oonvai 
appliqn^s,  ou  auwl  hieu qn*€i^pevtl 
{/).  Quel  effet  trourex  vous  qas  k  boos  it  | 
si^re  produisent  sm  voa  effili  «t  i 

chandiies  f 

yy.  Quel  est  votre  avie  stir  Vtsaongt  4m  t 

la  lance? 


2.  Quant  i^  la  sonority. 

(««)  Quel  eit  votre  avis  qtianl  I  k  dlil 
bndt^  aussi  bian  le  jour  qiia  k  r^ 

(h)*  Etes  YOus  oblige  de  gardisr  tos  poftsi  i 
fermeea  pour  ^vjter  d'eateode*  k  I 

(r).  Entendes  vons  pint  &ti  mmoM  cont^ 

ce  que  diaent  voe  clients  P 

(<^,  Lee  makdas,  sant^ik  moina  dlm&siif  I 

3*  Quant  anx  vibntioni* 

Quelle  eit  voire  appr^datiom  ma  k  i 
de  vibnitiofi,  et  a  quel  poist  aiDCt» 
marehindiKii^  voa  Oqnides,  vin  on  I 
les  caves  ? 

4.  Quant  a  la  drcnkti^ni  des  vnit^iiea. 


Quelk  diff^^enoe  tronvec-Tona? 

A]Tive*t-il    plus   <m   moiss    d^a 
chevaux  f 

Ces  accidents  sont*ila  pins  on  moins  i 

Dans  qneUea  conditiona  lea  acdd 
sentent  ik  plus  en  moins  fei^ti 

Qnel  syst^me  de  parage  d'apr^  ^ 
votre  exp^riem^  pj^ferui  voiasf 

En  oe  qui  oonoeme  les  difi'dtoati  i 
qa&lles   am^orations  dans  let^ 
emploif  aussi  bien  que  dans  k  luttoyage  el  fi. 
pensez  vous  devoir  sugg^fsr  oontaie  dfiflnUBF 

On  passera  retirer  k  pv^WDte  dxm^Mm  c 
plaira  de  nous  transmelCre  tcmlai  ki 
vous  pouveg  nous  donner  itirc 


SERVICI   MUNICIPAL  DBS  raA?A« 
P0BL1QUES. 

DmEcno^rs  nss  Poins  ar  ni 

Jtepcitiit  au^  Qtttttmnmmint. 

CifAr«s£Es  fatIsi  sr  B^a* 

1.  Quaint  ^k  propret^^ 

la),  U  eist  con  triable  que  la  booe  solti 
(b  et  *?)*  L«e  pavages  en  hois  ckut 

fiL'chi'ut  motns  vite  que  let  aatft*  < 

Aujeurd'bni  le  |NiTaff«  en  gr^de  . 

Dragon  est  see*  tan&  ^tie  |e  pniS«l 

est  fort  humlde. 

{d).  Pen  do  diffi^^reace  avee  ks 

(e),  Les  pavagGS  es  b«di  iit 

enmoea  plna  mdm  tmt  ki Mf^fftfo 
en  ke  neltoi*  pur  ks  tt&Biftf 
bone  y  ptu-ait  $:ra  pkii 

(/)  Pet  de  j6pon«e* 

{p).  On  eTxte  d'arroser  3ee  F***!**  *■  ^**^ 
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iU  est  tr^^  foible.  Les  roues  dm  voitiires 

M^can  bniit ;  le  pietinemetit  des 

ftux  0'etiitead  moim  quo  6ur  lea  cliaitastjos 


I 


[  d),  E^pon^ea  onologtiGi  h  cellet  qoi  out  etc 
Ijdtc  pour  les  ohauda^aB  en  aaphalte* 

I  :\  k  cbcuJAtion  des  voltof  e«. 
i  lalm  lat  TOiturefl  cmiuleiit  TolouUeis  bui  \m 
l^Avngm  en  botfl. 

><^  u*ATOtiB  jftmaui  Ta  d^kccidente;  Ton  no 
nous  en  a  jamak  did, 

^^>i*  OMrsh. — Lea  paTagea  en  boiii  ont  et^ 
'  I  4e  qtnLrante  mis  a  Paris ;  mais  ils 
11  iorsqu'ils  ont  t't©  aoumis  ii  uuo 
_- ™,,  n  a'eu  oiiiBto  aujourd'hui  li  notro 
Bqti*i  la  rue  du  Dragon,  il  la  place  de  rLcole 
9,  et  Au  booIcraTd  St.  Mkh^I^  pres  de  la  fon- 
plds  grave  mcouv^Qietit  du  yyati^me  est  qu^il 
|;4i  ii  tm  entretLen  n^gulier-  Quand  la  chaus«ea 
J^d^fomi^e^  il  faut  k  d^cpolir  de  fond  en  combla 
I  iiL  mntcriaux  neufs.  Aiiiai  I'eBsai  teute 
i  la  me  du  Dragon  a  du  etre  c^ompl^teDient 
Etai  apr^  La  chausaSe,  amsi  t€{^nstruil«, 
^  wiihlr  i>rQchaiuemout  lo  m§me  sort  bi^n  que 
'ion  de  rencadrer  entre deux larges 
a'ccouleut  lea  eoMx  du  rulsaaau. 
lie  AU  boulevard  St,  Michel  en  employant  dos 
poeffl  ear  un  plaudiopwgo  ct  voygei 
Cela  tient  surtout  a  Iti  quo  Taetii- 
,  MuBonpeutdfTed'uue  manmre 
dins  Im  voiea  de  largear  erdinair©  les 
I  boll  Sfint  trop  sou  vent  humides  et  aou  verts 
I  grusp,  qulls  oat  une  Hur^e  inegalo  ct  nQ 
.  coniequence  facil^s  a  netloycr,  eufin  que 
I  est  k  pea  prds  impodaible. 
I  en  bou  oonstruitA  dauB  Paris  I'ont  toujc^tirB 
it  Le  priz  do  re\ient  t^at  difficile  a  con- 
I  eutrepcenaurs  a@  iont  toujour  imp0fi6  dcQ 
^Jnt^pagGT  lenr  sjstt^mc. 

C&AtrS^lS  A^PHALlilS* 
t  i  la  ptopreti^. 
I  Woe  a  dimmuie  sensiblementt 

i  Elk  iodie  pins  Tite  quo  fur  les  paragt^  ii  cause 
d«  imperra6abilit6  de  la  m&tieret  de  rabaencio 
fk  jointfl  et  de  Timi  de  la  surface* 

Mlmo  repoojo. 

L4  chausi^e  ne  prtMlait  par  ello-m^mo  ni  boue 
nl  pouui^ro^  L'on  n'y  raoifii^  que  les  crot- 
Hda  des  cboTaux  et  le  d^tritua  proreAut 
dcs  diauBBce^  TOisines.  La  quimiilt^  de  poua* 
ttilre  est  moindre  que  aurles  pavagcii  atteudu 
que  1b8  ehausefei  aspbaltees  sont  fr^quem- 
raent  lav^es  et  qu'eUea  penvent   c!tre  radl- 

_  csleoneat  nettoym  coixuns  il  Bcra  dlt  ci- 

I  uphiltet  sont  laves  a  grande  eau  ct  met- 
I  toy^  ensnite  aveo  deabalais  k  lame  de  caout^ 
ehone.    Oetto  double  operatiou  enlfeve  kius 
I  ki  ddtritua  ot  laiiio  la  ebauas^e  aue^  propro 
[  quft  le  parqiiet  d'nn  appartement* 

tTooA  ne  pouvons  r^pondre. 

t»'tROiisg«  ^  U  ianco  n*est  pratieible  que  dans 
U»  voifis  largea*  On.  a  easayi  de  Tappliquer 
<iiM  dea  ruea  ^troites,  telies  que  k  mubourg 
Bt  Honorc  ti  Ton  &  da  j  icnonder*    Ce 


gjBt^me  a  Tavantage  de  diBtribnor  Tean  an 
tuoment  utile  ot  dans  la  proportion  la  plus 
conv^uable.^  Avec  de  bona  ouvnerfl  I'on 
p0ut  cviter  toute  production  de  boue  ou  de 
poussit^re,  reaultat  quo  Ton  n'obtient Jamais 
completoment  avec  loti  tonnftaux.  UarrO" 
■ajre  d  la  lance  eat  ^couotnique  en  ce  sons 
qirO  permot  d^utilieer,  pendaut  la  Aoober^aflQ^ 
la  travail  dee  cantonniers  qm,  Bails  cola,  ae 
saraient  pas  aasez  occup§i* 

2.  Qtmnt  k  la  aonorit^* 

(rt).  La  Bonorit^  eet  moiodfo  ;  I0  aoul  bruit  qae  Van 
«atende  «at  celui  que  pruduiaent  lee  pieds 
doi  olievaux*  On  e«t  imanime  pour  demandar 
dea  ohanaa^es  in  aspbalte  au  long  dei  ^gliaeff^ 
des  ^oles,  eio. 

(b).  Dana  la  putio  du  "bureau  de  M.  ring^nietir 
Allard  qni  douoe  but  la  me  de  GreneHe,  ?ui^ 
qui  doone  passage  a  uue  ligne  d'omnibus  et  h. 
touted  \g&  voltures  qui  vieunont  aux  Ministeret 
de  riutdrieur^et  de  riuatruction  PubUque, 
au  Conseil  d^Etat,  di  la  piairie  du  7me  arron- 
disaomsut  et  attx  telegraph  ea^  Ton  tient  les 
crois^ea  ouTortes  pendant  I'at^,  L*on  peut 
fadlement  causer  et  rejoindre  aux  visittitJTs. 
L*on  ne  ferme  les  fen^tres  que  poor  fiiire  dea 
eollationnementa  entro  des  employ^i  travail- 
lauta  h  des  tables  uloignfea  rune  do  I'iuttet 

(0).  Memo  r^ponae^ 

(rf).  L^aflfeaativo  n'eat  paj  douteuse. 

Z.  Quant  a  la  cu-calatioa  dea  voitureB* 

(a).  Li  preaqoe  totality  des  Toitures  continnont  de 
cirouler  aur  les  chaue^ei  aaphalteea.  Cepen- 
dant  quelquea  propri6tairea  d*att*?lagea  pr«- 
cieux  tjvitentde  psaier  dana  les  ruea  ou  cette 
mode  de  cihauBs^  a  6i6  ^tabli. 

Bur 

,  devienneut 

beauooup  plus  raree  at  so  portent  maintoaant 
BUT  lea  cliansBi^eB  et  pav£a  de  pc3(rphyTe  ou 
quartzite* 


Les  plaictcs  ^taient  autTofou  nombreuaoa 
le  danger  do  Tasphalte ;    ellea    devienn 


(h).  Or&co  aU3£  pr^cautionB  qui  aont  priseB,  les  acci- 
dents sont  rares  dopuiB  quolquea  ann^,  et  no 
aembleut  pas  Itrejplua  nombroui  que  but  lea 
pavagea* 

{e\  Lea  clievaax  on  tombant  sur  Faepbalte  ao 
blesaent  plutt^t  moins  quo  aur  les  pfivages  ; 
luais  ils  out  de  la  peine  k  so  relevor ;  on  est 
oblig^  de  lijpfuidro  sous  leutB  piods  do  jpandea 
quontitOs  de  sablo  ou  d'^lendre  des  toilea, 

(d),  Les  cbausfldes  en  aspbalto  ne  aont  ^Ue^anteB  ci 
par  la  a^bei^aso  ni  par  la  pluie ;  eUea  lo 
deviennent  par  les  brouiUflrds  et  lea  temps 
bruuittux.  A  ces  momenta  los  cantonniers 
dolveut  les  arroaer  I  graado  eau  ou  lei 
aabler. 

ObJiermtima  GvneriJlf, —Vem^yoi  do  rasphalto  dan* je 
cbauMCea  conatituo  un  grand  progr^  au  point  do  vtw  d* 
la  propret^",  de  TabscDce  do  broit,  ot  do  TagrL^ment  de  la 
cirtjulatiou.  Le  plus  grand  iuconvdnient  du  systeme 
outre  le  gUaaement  eat  la  dJificnlt^  d&  reparations  pendant 
la  mauvaiRO  aaison.  En  liiver»  quaud  dee  troua  so  pro- 
duiiient  dans  lea  cbauaMiea  aapbalt<^©a,  V  entrepreneur  est 
autorla^  k  les  bouchot  provisoLrement  avec  du  bitume 
CO  ulw  ou  de  r  em  pierre  ment  A  u  pri  nte  mpa,  il  enlc  vo  loa 
matijnaux  ainsi  places  et  y  subatitue  de  r  aspbalto  oom- 
primC 
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OF  BEDUCTIONS  OF   STATISTrCAL 
BCONOMICAL    SCIENCE,    AS    TO    THE 
FBOM  IGNORANCE  OR  EMPIRICISM  IN 
fOTERNMENT  Of  THE  METKOPOLIS. 

teal  science  foreteb  what  will  bapp«n^ 
irable  certainty  and  regularity  horn 
rew,  under  the  same  continued  condi- 
le  numbera  killed  in  the  streets^  chiefly 
couditions  sa  deiicribed  by  the  police, 
i«,  wbich  street- Wftahiiig  would  pre- 
t,  according  to  the  Eegifitrar -General, 

ITTT  .irg  * — 

»69,. .,„.,.,,,, ,  192 

,. , ..,•,,,*  19» 

I.*., p. 2oa 

»,••.»,.•.,  213 

,..•,•, »•  217 

,,. 211 

ToUl  m 9UE  y«af9  .*......  l.'n^ 

laumble  mean  iiiny  be  put  down  aa  200, 
liter  proportion  of  whom  will  regularly  be 
\t*i    very  year  during  the  exiUing  conditiiins. 
aseertained  that  the  numbers  maimed 
■ed,  and  brought  under  the  care  of  the 
eliictly  in  tbese  conditions,  has  been  be- 
and  two  thousand  annually.     La^t 
mtliQyers  maimed  and  injured   in  the 
^hm  the  jarisdjction   of  the   metro- 
police,  waa  2,381,  and  within  the  care 
ftt  rity  police,  424,  makiug  a  total  of  2,805. 
tJie  means  required  tr?  remove  the  chief 
^'  the  deatructioa  of  life  and  limb,  and  to 
ijjaralive   eiafety  to  the  public,  namely, 
the  complete  cleanliness  of  the  streets, 
the  chief  means  for  the  protection  of  life 
>erty   from  l5re,  namely^  the   constant 
of  water  for  cleansing  the  streets.     On 
[ch  of  admuiiHtration,  already  exauiiacd 
conjinittee  of  inquiry  as  to  the  means  of 
iting  fires,  it  appe;ir^  that  vvliilit  the  evilti, 
t)li  existing  conditions,  bappeu  with  in- 
certaiiiiy  in  amount  from  year  to  year,  wc 
I  examples  of  altered  conditions  of  im  prove - 
(re  aTailable  red  lie  tions  occur  wi  th  the  like 
t  regularity  from  year  to  year.    In  Lon- 
ler  the  existing  conditiona  of  the  inter- 
'     '  vrat^r  BupplieB  of  tlie  trading  companies, 
dN|  liiyed  in  the  report,  water  la  only  brought 
',  and  can  only  be  brought  to  bear  for  the 
m  of  ^fe%  m  24  minutes.     Under  the 
of  iystem  proposed  by  that  committee, 
'  be  bTonght  to  bear  in  Httle  more  than 
of  that  lime*     In  Mancheater,  Liverpool, 
I  mhor  pkces,  under  tho  constant  system  of 
but  where  the  system  of  street  cleansing 
yti  beea  sufficiently  advanced,  hydrants 
^oTe  closely  placed,  and  water  is  brought 
on  the  constant  system,  in  about  one- 
time  that  it  is   on  the  intermittent 
London,   with   the   regularly  ascer- 


tained result  of  two-thirda  less  of  Ioms  of  lilc  and 
injuries  to  person  and  loss  of  property*  The 
loss  of  life  and  injury  to  persons  from  occaaional 
fire^  IS  conaiderably  less  than  the  loss  and  injury 
occasioned  in  thronged  traffic  from  the  coudl^ 
tioui  of  the  streets ;  but,  nevertheless,  the 
occurrence  of  what  may  be  called  a  *'fluttee,"  a 
burning  of  persons  alive,  every  other  week  under 
the  existing  administration  of  the  metropolis, 
creates  greater  teiror  and  more  painful  impres- 
sious  amongst  the  population,  and  it  reaUy  makei 
a  large  addition  to  the  sum  of  evil  due  to  un<^ 
tjci entire  and  ignorant  administration.  The 
fiiUowing  numbers  of  persons  yearly  injured  by 
fires,  are  taken  from  the  report  of  Captain  Shaw, 
of  the  London  Fire  Brigade.  As  against  them 
are  placed  the  insurable  yearly  numbers  of  losses 
that  would  occur  on  the  system  of  constant  sup- 
ply of  water,  as  carried  out  at  Manchester,  and 
the  numbers  of  personal  injuries  that  are  certainly 
due  to  the  existing  conditions  of  administration 
in  the  metropolifl  : — 
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To  those  conversant  with  atatiatical  science 
the  general  results  above  stated  are  beyond 
cavib  The  elements  in  relation  to  the  com- 
parative proportions  of  serious  fires  iu  the 
metropolis  are  BOt  so  certain,  or  require  test- 
ing* At  Manchester,  all  the  fires  where  a 
sixth  in  value  of  the  property  is  destroyed  are 
classed  as  serious,  Mr.  Tozer^  the  Superin- 
tendent of  the  Fire  Brigade  there,  who  had 
considerable  experience  in  the  fire  service  iu 
the  metropolifl,  statea,  that  if  tho  B«me  cl»i&ifi- 
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^H          cation  of  a  sixth  of  the  value  were   adopted 
^B         there,  the   numbers   returned  must  be   in  far 
^^^^     larger    proportions,   and   any  real   decrease   is 
^^^B    questionable,  whilst  the  total  numbers  increase 
^^^m    as  they  do.    Mr.  Tozer  observes  that  in  a  letter 
^H         addressed  to  the  committeo  of  the  London  Fire 
^H         Establishment,  dated  31st  December,  1865,  Oap- 
^M         tain  Shaw  stated   that— "The  total  number  of 
^H         calb  received   during  the   S3   years  has   been' 
^1          S5,105.      Of   these   B,649  were   false  alarms; 
^H          3|30f  proved  to  be  only  chimney  blazee,  and 
^^^     29,06^  were  for  firea  of  which  9,635  resulted  in 
^^^L    serious  damage,  and  19,435  in  slight  damage," 
^^^y    **  Kow  this,"  observes  Mr.  Tozer,  *'  gives  about 
^^f         one-third  of  all  tbe  firea  attended  during  the  ex- 
^H          iitence  of  tbe  old  brigade  as  serious  ;  and  this  is 
^H          no  doubt  correct,  for  Mr  Braid  wood  was  very 
^H          particukr  in  having  bis  8t,itements  as  correct  aa 
^H          pOBsible/*     *'  I  am  of  opinion,  that  at  least  one- 
^H          si^th  of  all  tbe  bona-fide  fires  that  are  attended 
^1          by   the   Metropolitan   Fire    Brigade   result  in 
^H          serioua  damage ;  that  ia  to  say,  that  one-sixth 
^H          of  the  property  actually  at  risk  is  destroyed.*' 
^H          However,   taking   the  returns  of  serioua    fires 
^H          ia   the   metropolis  as  given  in  Captain  Shaw's 
^H         returns,  tbe  contrast  of  insurable  results  under  a 
^H          different  system  is  as  follows : — 

the  insurable  cost  of  delay  of  remedy  on 
head  for  the  last  fieasion«  aod  it  will  be  tbe  c 
delay  for  every  aeasion  foUomiig.       Add 
this,  there  is  foredoomed  to  be  kiDed  tb©  gn 
proportion   of   two    hundred    pemona^   an 
be  maimed  and  injured  in   tbe  etraets  6 
metropolis  the  greatest  proportioo   uf  bet 
two  and  three  thouaand  perBona  duriag  tJtu 
year.    Of  tbe  persons  alive  and  ia  atrcngtb 
these  numbers    are   fortdoom^d    to    be 
and  to  be  maimed  and  injured  in  tKe  atna 
year  after  that  and  the  year  following,  mh 
tbe  existing  preventible  oondition&  are  ooat 
Added  to  these  U  a  proved  waste  of  water  of 
forty  millions  of  gaUona  daily ; — oad  m  m 
multiplied  useless  establishment  cbar^gei  f 
to  amount  to  upwards  of  one  hundtwd  tbtf 
pounds  per  annum.     Such  is  the  W]iate|i 
and  property  (apart  from  injuriea  to  b^H 
supplies  made  impure  by  methods  of  dtai^H 
that  has  gone  on  from  year  to  ydftTf^H 
demonstrations  made  by  science  and  ^I^H 
years  ago*    And  in  addition  Co  aU  tbi^H 
ascribed  a  waste  of  upwards  of  lbre«^| 
incurred  for  separate  works  tbat  wooldb^^ 
unnecessary  bad  the  supplies  been  ptit  <i^H 
footing  as  recommended*  and  as  \^as  Ai^H 
Manchester  and  other  towns,                    ^M 
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irOTICES.              H 

SlTBBCMFTIOirS,                ^H 

The   Midsummer  subflcriptioDfl    •?«  ^^^H 
should    be  forwarded   by  cheque   or  B^H 
order,  eroaaed   **  Coutts  and  Co.,"  ajid  v^| 
able  to  Mr.  Samnd  Thomas  DaveBport,  ^H 

officer.                                                            ^^1 
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80 
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TH£OBY    OF    mVUQ,         ^M 

On    Tuesday,   June    2f>.    at    3   o*do4^| 
Rahn,  Professor  of  Hamiony  in  Paris,  '*^^H 
the  Great  Boom  of  the  Society,  a  panetio^^H 
stration  ol  hia  method  of  Instruction  m  Mo^H 
on  the  science  of  harmony  and  luiuied  COl^^| 
Members  and  their  fricndfl  are  invited  to  ^H 

H                 Mean.,,. 

226-3 

71-lfi 

U8-a 

^M             Ae  to  the  numbers  of  persons  killed  and  in- 
^H         jured  ia  the  streets,  there  are   not   the    eame 
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mEETUfGS     FOB    TRK     EirSITIHS    l^H 

Mosf .  ...Bflral  United  S«xvk»  lartrtatkm.  WliidliJIj^H 

**Tmi]TM«r  *erDa9  the  We^em  liktaniv  «f^^H 
2.  Dr.  W,  S.  CwTCQUsr,  **fieaffit  OImtv^^H 
Chattfn^<*r  tmd  TWcttr^ra,  and  t&fiir  Bil^^H 

Tuis.  ...aoCIErr  of  arts*  Jabn-itorWt,  Ad;i9^jf^H 

of  IiiAtruuUan  in  Muik,  bandcmtatftlf^^B 

W.,4p.m,                                                       ^J 

JODBNAL  OP  THE  SOOIBTr  OP  ABTO,  Jolt  2,  1875. 


728- 


JOtlRNAL  OF  THE  SOCIETY  OF  ARTS. 


No.  1,180.     Vou  XXIII. 


FRIDAY,  JULY  %  1876. 


J^hm-Urtet^AddpM,  London,  W,C, 


FBOCEEDIirOS    OF    THE    SOCIETT. 


XRAIHIHe  SCHOOL  FOB  MITSIC. 

On  Friday  last,  the  25tli  inst.,  a  committee 
loeeting  was  held  at  the  Mansion  House,  the  Lobd 
Mayob  in  the  chair,  to  consider  the  propziety  of  co- 
operatmg  with  the  Prinoe  of  Wales,  as  President  of 
the  Society  of  Arts,  and  the  Corporation  of  llondon, 
with  a  yiew  of  assisting  the  establishment  of  the 
Kational  Training  School  for  music.  The  Lord 
Mayor  said  the  present  meeiang  was  a  preliminary 
one,  for  the  purpose  of  electing  the  executive  com- 
mittee to  carry  out  the  suggestions  made  at  Marl- 
horongh  House,  and  that  a  public  meeting  would 
be  called  to  further  consider  the  subject  then 
brought  forward.  Sir  F.  W.  Truscott  said  he  could 
not  see,  although  a  building  had  been  provided  for 
them,  that  there  was  any  fund  to  furnish  so  large 
a  house.  Sir  Henry  Cole  said  it  would  be  necessary, 
either  by  means  of  a  guarantee  or  otherwise,  to 
raise  a  fund  for  this  purpose*  in  addition  to  pro- 
viding the  necessary  scholarships.  He  calculated 
&at  £1,000  or  £1,500  might  be  necessary  for  this 
purpose  to  start  the  school,  and  that  an  income  of 
£12,000  a  year  in  free  scholarships  would  afford 
education  for  300  scholars.  After  some  further 
^iscDssion  the  election  of  a  committee  was  carried. 


ASWVAL  OEVEBAL  MESTDIO. 

The  Aannal  Gteneral  Meeting,  for  receiving  the 
report  from  the  Council  and  the  Treasurers'  State- 
loent  of  Beceipts,  Payment,  and  Expenditure 
dnring  the  past  year,  and  also  for  the  Election  of 
Officers,  waa  held,  in  aoeordance  with  the  Bye- 
UwB,  on  Wednesday  last,  the  30th  of  June,  at  four 
p.m.,  Major-General  P.  Bardlet- Wilmot,  B.A., 
^•B.S.,  Chairman  of  the  Council,  in  the  Chair. 

The  Seorotary  having  read  the  notice  convening 
the  meeting,  the  minutes  of  the  last  Annual  General 
Meeting,  and  of  the  subsequent  Special  General 
^loeting,  were  read  and  ngned. 

Tho  Chairmaii  then  nominated  Mr.  William 
Botly  and  Mr.  Perdval  as  scrutineers,  and  declared 
the  ballot  open. 


Tbe  Seeretary  then  read  the  following 

BEPOET. 

In  accordance  with  bye-laws  of  the  Society, 
the  Council  now  lay  before  the  members  the  report 
of  the  proceedings  for  the  year,  toother  with  the 
usual  nnanoial  statement  of  receipts,  payments, 
and  expenditure  for  the  same  period. 

Pollution  of  Bivebs. 

The  Society  has  ever  taken  a  deep  interest  in  this 
subject,  affecting,  as  it  does,  not  only  the  health  of 
the  people,  but  the  welfare  and  progress  of  the 
Arts  and  Manufactures  of  the  Idngdom.  The 
water  supply  of  our  population  has  constantly 
been  before  the  membm  for  many  years  past,  and 
the  treatment  of  sewage  has  formed  the  staple  of 
many  papers  and  discussions  at  the  meetings. 
Many  ana  varied  have  been  the  plans  for  dealing 
with  the  sewage  of  our  towns,  some  professing, 
not  merely  to  render  it  innocuous,  and  tnus  render 
it  harmless  so  far  as  the  purity  of  our  rivers  is 
concerned,  but  at  the  same  time,  more  or  less,  to 
diminish  l^e  cost  of  the  undertaking,  and  even,  in 
some  instances,  to  ensure  a  profit  on  the  operation. 
It  is  not  for  the  Society  to  point  to  any  one  of 
these  plans  as  above  all  others  to  be  adopted  in 
all  situations  and  under  all  oiroumstances ;  the 
conditions  of  every  localitv  are  so  varied  and  so 
different  that  it  must  be  len  to  eadi  to  secure  that 
best  adapted  for  its  purpose.  With  a  view  of 
gathering  together  the  opinions  of  those  interested 
in  the  question,  and  of  affording  useful  informa- 
tion to  the  public,  the  Council  called  together  a 
Conference  upcm  the  subject  in  December  last, 
which  was  presided  over  by  the  Bight  Hon.  Ljron 
Playfair,  M.P.  Numerous  plans  for  dealing  with 
sewage  were  laid  before  the  meeting ;  and  further 
than  this,  in  a  paper  by  Mr.  Thom,  himself  a 
practical.manufacturer,  it  was  shown  that  the  foul 
waste  waters  of  factories  could  be  dealt  with 
effectually,  so  as  to  render  them  no  longer  destruc- 
tive of  the  purity  of  our  streams.  After  a  length- 
ened discussion,  in  which  visitors  from  numerous 
localities  expressed  iheir  views  to  the  meeting,  a 
unanimous  feeling  was  displayed  and  embodied  in 
a  resolution  that  the  time  had  arrived  when  legis- 
lative measures  might  be  taken  to  prohibit  the 
fouling  of  the  rivers,  whether  by  sewage  or  by 
manufacturing  refuse,  and  the  Council  were  re- 
quested to  point  out  to  the  Gk)vemm0nt  the 
urgent  necesoty  for  prompt  legislation,  and  t^at 
legi^ation  was  practicable,  for  considerably  im- 
proving the  concution  of  our  rivers,  though  not  for 
ridding  them  of  all  impurity  even  of  most  objection- 
able character.  The  Council  placed  the  result  of 
this  Conference  before  the  (Government,  and  they 
have  reason  to  hope  that  iheax  views,  backed  as 
they  were  by  a  meeting  so  influentially  attended, 
will  take  the  form  ox  law  before  the  present 
Session  of  Parliament  comes  an  to  end. 

National  Tbainino  School  for  Muaio. 

The  members  are  aware  that  for  some  years 
past  the  Council  have  been,  promoting  the 
establishment  of  an  institution  of  this  character, 
and  the  action  taken  by  them  in  furtherance  of 
this  object  has  been  referred  to  in  successive 
annual  reports*    The  Council  are  hi^py  to  inform 
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the  mt^nibera  that  this  project  is  now  in  a  fair  way 
of  realisation,  and  by  tho  commencement  of  the 
coming  year  it  is  confidently  expected  that  tho 
Sichool  will  ho  opened*  It  may  bo  intereatbig  to 
remind  the  members,  that  so  long  eince  aa  1864,  a 
Committee  of  Uns  Society  was  foimod  to  consider 
and  report  on  miisi&al  education  at  home  and 
abroad*  Tliis  Committee  collected  a  large  amount 
of  information,  obtained  from  enunent  musical 
authorities  and  weU-tnown  amatcnra  in  this 
country^  and  by  correspondenco  from  abroadj 
aided  by  the  influence  of  the  Becretary  of 
Stftte  for  Foreign  Affairs^  a-  report,  with 
this  information,  was  published  by  the  Society, 
and  the  Committee  in  their  report  dwelt 
on  the  importoince  of  establishing  in  this 
country  a  national  institution  j  where  the 
natural  musical  talent  of  the  country  might 
receive  its  practical  development^  in  like  manner 
as  ii  afforded  in  Frauc^,  Austria,  Germany ,  B^Igitiiii» 
mid  other  Continental  countries* 

It  wa«  at  one  time  thought  that  the  existing 
Boyal  Academy  of  Music  might  have  formed 
the  basis  on  which  e^uch  an  institution  as 
above  recommended  could  have  been  formed, 
but  after  prolonged  negotiation  with  that  body 
it  was  found  that  the  principlt^s  on  which  the 
Committee  recommended  the  formation  of  a 
national  training  school  were  not  acceptable  to 
the  Eoyal  Academy,  or  compatible  with  the  prin- 
ciples on  wMch  it  was  established.  The  principles 
advocated  by  the  Committ^i'e  were  that  a  free  edu» 
cation  in  music  should  be  giv en  to  those  who  might, 
after  competition,  be  selected  from  various  pai-ts  of 
the  country,  as  showiiig  groat  natural  aptitude, 
whether  in  voice  or  otherwise,  for  musical  study.  It 
became,  therefore,  a  necessity  to  establisli  the  school 
on  an  independent  footing,  and  to  seek  aid  from 
the  public  to  en  do  w  it  wit  h  free  scholarships  ♦  A  ssist- 
ance  as  to  site  was  freely  ollered  by  her  Majesty's 
Commissioners  for  the  Exhibition  of  18^1,  the 
Council  of  the  Eoyal  Albert  Hall  offered  the  use  of 
the  large  hall  and  of  one  of  the  smaller  theatres, 
and  Mr.  C.J.  Freake,  a  vice-president  of  the  Society 
of  Art^^  undertook  to  erect  the  necessary  build- 
ing for  the  school  at  his  own  risk,  and  place  it  at  the 
disposal  of  the  Managing  Committee  of  tho  school 
for  five  years  rent  free*  Tho  building  was  com- 
menced in  Decemherj  1873,  the  first  stone  being 
laid  by  H.E.H.  the  Duke  of  Edinburgh,  and  is 
now  complete,  and  Mr*  Freake,  no  longer  con- 
fining himself  to  the  Limited  promise  of  a  five 
yea^s  use,  has,  with  a  noble  generosity,  pre- 
sented it  as  a  free  gift  to  the  nation,  Much  sup- 
port from  the  public  has  already  l>eon  promised, 
m  the  shape  of  free  scholarships;  BLnniiigham, 
Manchester,  Liverpool,  Leeds,  and  other  towns 
have  come  forward  with  o^ers  of  support,  and,  at 
the  recxucsfc  of  a  numerous  and  influential  meeting, 
convened  by  bis  Royal  Highness  the  Prince  of 
Wales,  at  Marlborough  House,  and  attended  by 
H.E.H,  the  Duke  of  Edinburgh,  tho  Lord  Mayor 
has  undertaken  to  form  a  Committee  in  the  City  of 
London  for  promoting  tho  establishment  of  free 
scholiirships  in  connection  ivith  tho  metropolitan 
district.  It  is  expected  that  the  school  will  be  in 
a  position  to  commence  its  work  by  the  beginning 
of  next  year*  The  members  may  bo  oongratulatud 
on  this  great  work  of  the  Society  being  brought 
sD  near  to  completion-    The  m^iag^ment  of  the 


school  will  be  in  the  hands  of  &  Cammitt*>f ,  r^mf 
of  three  representatiTes  from  the  S 
two  representatiTes  of  th©  Boyal  Al 
two  representative©  of  the  Comiiiiisioii^is 
E;3diibition  o  f  1 8  ij  I ,  and  like wiserepr^MOii^ 
localities  founding  a  certain  number  of  free 
ships.  The  Committee  of  Mfiuagement  Have 
secured  the  services  of  Sir  Michael  Costii,  Si 
Benedict,  Sir  George  Elvey,  Mr,  Charles 
fessor  SUla,  and  Mr.  John  Hullah  as ' 
examiners  of  the  schooL    With  tlioao 
assist  and  advise  the  Comniittee  of  _        ^ 

in  their  organisation  of  the  tohool,  the  cotiidisrt 
of  the  pubBc  cannot  faO  to  he  eeonjcd* 

Drill  en  Sghooi^^ 
The  importance  of  drill  as  one  of  the  braadiei 
education  forth©  young  has,  as  themetub*ffi 
been  for  many  years  past  promifi^tr^y 
the  Council,  and  endeavours  keiVft  h$^h 
promote  its  introductioa  into  aehoolA   - 
It  is  unnecessary  here  to  repoat  what 
more  than  once  urged  in  the  report i?  -^  * 
as  to  its  value  not  only  in  regard  t^ 
to  the  habits  of  attention,  order,  an^  ^■ 
well  oa  suppleness  of  limb^  adding  ma' 
efficiency  of  the  man  in  after  life^     Tlie 
have,  as  tho  members  are  aware,  on  thine 
sions  endeavoured   to   show    what   may  Of 
in  this  direction  by  holding  reviews  of  the 
poUtan  and  district  schools,  the  first  under 
spection  of  H.S.H.  Prince  Teck,  the  secoiid 
that  of    H.E.H.  Prince  Ardiur,    and   the 
under  that  of  H-E*H.  the  Prince  of  Walea 
occasion  the  efficiency  of    thd   lads   was 
approved  on  all  hands,  and  the  Sooiot^  ^^ 
to  those  schools  which  acquitt^  thai»J»i«l 
on  these   occasions.      It  was,  howeflrer,  fwt 
having  shown  what  could  be  done,  the  fcimt 
arrived  when   the    movement    should  becoB*^ 
Kational  one,  that  it  should  be  taken  np  ht^^ 
the  Military  and  Educational  Bepartmentt  rf ' 
Government.    Tho  Council  have  felt  it  th«ir 
to  press  the  matter  on  both  these  de;^ 
and  a  deputation  waited  upon  H.E.B.  tht 
of  Cambridfl^e,  the  Commander-in-Chief,  si 
his  aid  on  behalf  of  this  object.    It  was  pdatfld 
to  his  Eoyal  Highness,  that  school  init^iustlr 
military  drill  could  be  materially  aasist^  «iid 
moted  if  the  authorities  would  eanction  iho 
ployment  of  non-coninussioned  o£Bcen>»  sn 
several  localities  in  various  parts  of  thfl  1 
as  teachers  in  the  schools  in  their  seivend 
bourhoods.     His  Eoyal  Highness  cmteiied 
into  the  matter  J  and  eipressed  bis  hearty  sj 
with  the  object  in  view.     The  Council  also 
upon  the  London  School  Board,  not,  iadeaij, 
them  to  mtroduce  the  teaching  of  drill  ^' 
schools  under  their  charge,  for,  hjippily  tbe 
at  a  very  e^irly  stage  saw  its  import 
already   secured   it   as  part   of   tlv 
instruction,  but  to  eMress  their  e^n 
in  the  good  work  already  accf^tuT 
express  their  hope  that  the  r>  - 
further   extended.      The  Coin 
School  Eoard  will  give  a  furt^ 
system,  and  familiarise  the  ptv 
t liming  those  reviews  of  foliv 
Society  has  inangui^ted*    Th* 
means    the   pubnc?  both  in   t:^. 
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pr<*rmeiftl  towni,  will  be  brought  to  recognise 
Tiiltt^  and  importance  of  this  training  for  tbe 
g..  The  Conncil  have  offered  to  tb  e  B  oard,  on  tbo 
til©  Society >  to  provide  a  Lands ome  set  of 
to  be  ©omp^bed  for  each  year^  and  held  for 
"  ig  year  by  tbo  school  pronounced  by 
autbority  to  be  the  best  of  the  year,  and 
to  such,  school  a  auni  of  £2(\  to  be  divided 
'  the  boys  afi  a  prize.  The  School  Board  have 
*  |lie  mfttter  to  the  coDBideration  of  a  com- 


r-PATISa    AND    CUSAKSOTQ. 

itteOi  which  has  been  continuing  its 

during  the  sesaion,  hag»  after  collecting 

^mfonnalion  both  from  those  at  home  as  well 

abroiid,  made  a  report^  in  which  the  re- 

of     their     investigations     are     embodied, 

WBB  published  in  last  week's  Journal ^  and 

be   seen  from  thia  report  that  the  eon- 

[of  our  streets,  whether  as  regards  healtli, 

fupply,     accidents,     fire,     or    locomotion, 

^the  urgent  consideration  of  all,  and  that 

'  'ation  15  required  for  placing  our  streets 

fiictory  condition.     The    importance    of 

Oved  and  consolidated  system  of  constant 

f  iupply  at  high  pressure,  with  hydrants  at 

at  intervals ,  under  the  charge  of  a  public 

^ty,  is  strongly  insisted  upon  as  absolutely 

for  safety  from  fire  and  cleanlinesB  in 

ets.    Sdexice  and  art,  applied  to  thig  branch 

'strati on,  it  has  been  shown,  would   in 

[>poli»  cleanse  the  street  surfaces  well  at 

existing  eirpense  of  cleansing  them  ill ; 

i  reduce  filth  and  foul  air  and  li.mg  diseases 

Qtiderably ;  and  would  lessen  the  present 

Jitmre  of  tractive  force  by  fully  one-half. 

r  great  conclusions  are  applicable  to   other 

I  well  as  the  metropolis,  as  well  as  to  the 

ation  of  the  ruads  generally  throughout 

ftoimtry.     The  use  of  the  dynamom<?ter  will  be 

dvely  required  to  make  knoivn  the  waste  of 

force   incurred  by  ignorant  empiricism. 

ueetions    raised    would    justify    a    special 

ntbn    for    their     prosecution*       It    may 

obered  that  this   Committee   undertook 

nenta    on    the    traction    of    vehicles    over 

bt  descriptions  of  pavements  or  road  way , 

Bt  a  recording  dynamometer  fortius  pur- 

"  been  speciaUy  oonstmeted  by  Mri  Amos 

use   of   the  Committee.     The  results  of 

aents  are  given   in  the  report i  and 

t  ratptrimenta  are  intended  to  be  made. 

PREVENTION,   AKB  WATen   SUPPLY, 

at  labour  boitowed  on  this  subject  was 

ben  upon   asflurancfis  from    the  Premier* 

|l as  by  the  President  of  the  Local  Government 

of  liigislative  attention  to  it,     The  labour 

ua  the  Ixjcal  GoTemment  Boards  pre- 

snd  overworked  as  it  is  known  to  be, 

lnot  bave  undertaken.     In  fidlncas,  in  the 

}  ol  the  official  testimony  of  tho  Government 

«,  imd  others,  including  tho  chief  water 

r  of  the  metropolis,  and  the  chief  sDiwitific 

!  M^iehciiter,  Liverpool,  and  other  cities, 

oa  fire  prevention  was  acknowledged 

advance  of  the  last  report  of  the  Eoyal 

•ton  on  the  supply  of  water  to  the  metro - 

dcrd  over  by  the  Duke  of  Eiehniond. 


The  conclusions  of  thiB  report  were  embodied  in  ^ 
Bill  brought  into  the  House  of  Commons  by  ^ 
member  of  the  committee,  CoK  Beresford,  member 
for  South wark,  supported  by  Sir  C.  Russell,  tho 
meuiber  for  Westminster  j  Mr.  Forsyth,  the  member 
for  Marylebono;  and  Mr*  Eitchie,  the  member 
for  tho  Tower  Hamlets.  It  was  thrown  out  on 
standing  orders  by  the  une3;pected  opposition  of 
tho  directors  of  the  water  companies.  It  has 
been  renewed  thia  Sesaion  by  Colonel  Beresford, 
under  the  original  official  promises  of  support^ 
but  has  been  yet  delayed  by  the  pressure  of  other 
measures  of  legislation.  The  cost  of  this  delay  is 
shown,  by  a  statistical  return  appended  to  the 
report  on  street  cleansing,  to  >jo— three-fourtha  of 
the  regularly  recurring  losses  of  life  and  property 
from  preventible  fires;  the  injury  to  the  public 
health  from  the  impurity  of  the  water  supphes, 
arising  from  the  intermittent  system  of  distribu- 
tion; the  filthy  condition  of  the  streets  from 
defective  cleansing ;  a  waste  of  water  amounting  to 
neiirly  one- half »  or  tho  greater  part  of  that  takt^i 
from  the  Thames ;  and  lastly^  a  waste  of  multiplied 
establishment  charges,  sufficient,  if  economised i  to 
accomplish  the  chief  ijuprovements  needed. 

Postal  Telioeaph  Commuitioatio^- 
The  subject  of  cbeaponiiig  and  extending  ocean 
postal  telegraphy  by  the  practicul  application  of 
economical  and  administrative  science  has  been 
tho  subject  of  continued  attention  by  a  special 
committee,  Mr.  Heed,  M.P.^  a  member  of  the 
Council,  has  undertaken  to  bring  the  concln- 
sions  of  that  committee  before  tho  House  of 
Commons,  by  a  motion  for  the  appointment 
of  a  Belect  Committee  to  examine  them.  When 
examined,  it  will  be  found  that  great  losses 
have  been  incurred  by  legislative  delay  in  the 
adoption  of  the  conclusions  elaborated  on  thia 
subject  by  the  Society *s  Committee,  It  is  well 
known  what  difficulties  bad  to  bo  overcome  by  the 
Government  in  taking  over  the  inland  telegraphs, 
and  the  cost,  in  many  instances  excessive,  at 
which  this  great  public  benefit  was  obtained. 
When  the  systems  of  the  competing  private 
telegraph  companies  were  taken  over,  the  numl>er 
of  telegroph  messages  averaged  about  six  miUitmB, 
on  which  the  companies  declared  that  no  advance 
could  be  made;  now  they  are j  with  uniform  shilling 
messages,  twenty  miUionf,  md  are  still  advancing. 
With  the  oflicial  propreas  in  economical  sciencej  and 
the  adoption  of  sixpenny  messages,  it  is  con- 
fidently felt  that  the  results  to  commerce  will 
be  yet  greater. 

Patent  Laws. 

Tlxe  interest  which  the  Society  has  always  taken 
in  this  subject  has  not  abated.  A  paper  by  Mr. 
Bromwell,  dealing  most  exhaustively  with  it,  waa 
read  before  the  Society,  nnd  the  discussion  wh 
followed,  occupying  four  sucoes^ve  erenings^' 
showed  the  importance  which  the  members 
attached  to  it^  The  Bill  which  has  been  brought 
into  Parliament  for  the  Amendment  of  the  Patent 
Laws  has  met  with  much  adverse  criticism,  and 
this  Society  has  presentod  two  petitions,  ono  to 
the  House  of  Lords,  and  the  other  to  the 
Commons,  pointing  out  such  portions  of  the  Bill 
as  it  U  conceived  require  amendment.  It  is, 
however,  considered  by  many  that  legislation  at 


iho  present  mommxi  is  not  needed  at  all;  tliat 
under  the  Patent  Law  Act  of  1852  there  are  powers 
I  *which  have  not  been  exerciA&d,  and  which  ii  exer- 
cised by  the  appointment  of  one  or  more  paid  com- 
missioners, respon.'^ible  for  the  charge  of  and  con- 
trol of  the  work  of  the  Patent-office ^  all  or  nearly 
fill  that  is  needed  by  way  of  reform  may  be  aooom- 
plished.  At  all  events  a  trial  might  be  tuadef  and 
if  at  the  end  of  a  few  years  it  waa  found  that  legis- 
lation was  needed,  the  aid  of  Ptvrliatwetit  might 
then  be  invoked* 

Under  this  head,  the  Council  have  not  failed  to 

rnrge  upon  the  Government  and  Legislature,  wlien- 

'  €vei"  a  favourable  opportunity  has  presented  itself, 

the  importance  of  placing  all  museuma  aided  by 

public  money  under  one  responsible  head,  instead 

of  their  being  aa  at  present  under  overy  variety 

of  management.     The  Council  have  mcniorialified 

the  Govenujient  in  this  seme  with  reference  to  tho 

"KaSit  India  Museum  ^  urging  at  the  same  time  that 

it  IB  not  India  alone  which  is  interested  in  its 

*  maintenance,  but  that  tho  commerce  of  the  Empire 

at  large  13  deeply  indebted  to  its  teachings^  and  it 

therefore  would  be  right  that  it  should  be  as&i^tcd 

by  Imperial  fundi!  so  as  to  place  it  on  a  footing 

worthy  of  the  nation, 

IkdiaK  SecTioi^. 

The  action  in  this  iiirection  ha*  been  continued 
with  much  auccess.  Sir  George  Campbell  gave  an 
able  address  at  the  opening  of  the  Section,  pointing 
out  at  considerable  length  the  great  variety  of 
topics  whieh  might  witli  advantage  come 
l>efore  its  consideration.  **Tho  PoMihility  of 
Adapting  the  Rom  an  Alphabet  for  the  Languages 
of  India"  was  ably  brought  before  the  Hection  by 
Mr.  Frederick  Drew ;  a  highly  interesting  dia- 
cussion  followed,  in  which  Sir  Charles  Trevelyan, 
who  presided,  took  part,  pointing  out  the  import- 
ance of  the  subject,  both  politically  and  socially, 
"  Measures  and  Huggestions  for  tho  Advancoment 
of  tho  Wet  and  Dry  Cultivation  of  India/'  were 
discnsaed  in  a  paper  by  Mr,  Eohcrt  H,  Elliott,  in 
which  the  subject  was  taken  up  from  a  practical 
point  of  view.  *' The  Prpparation  and  Uei  9  of 
Rhea  Fibre,"  were  exhaustively  treated  by  Dr, 
J.  Forbes  Watson.  '*  The^  Growth  of  the 
Factory  System  in  India,  with  especial  refer- 
«ioe  to  the  Production  of  Textile  Fabrics  and  the 
(^^elative  Advantages  of  tho  British  and  Indian 
Manufacturer,"  was  fully  and  elaboratLly  treated 
in  an  important  paper  by  Mr.  Elijah  Helm*  *'  The 
BusabLn  Advance  in  Central  Asia,  in  its  Commercial, 
literary,  and  Social  Aspects  towards  India  and 
the  East,"  was  treated  in  a  very  carefully- prepared 
paper  by  the  Bcv.  James  Long,  who,  in  addition 
to  his  oivn  personal  knowledge  of  the  s^^bject, 
was  able  to  supply  information  from  sources 
hitherto  not  available  to  the  public.  Looking  at 
tho  great  mass  of  subjects  which  may  come  under 
dii«iU£sion,  there  is  no  fear  that  tlio  interest  of  the 
Boction  is  likely  soon  to  be  exhausted. 

Afbicjus"  Section* 

In  the  various  meetings  of  the  African  Section 
during  this  session,  soveral  practical  matters  came 
nnder  eonsid^'mtion  and  discussion.  The  present 
atate  of  the  Gold  Coaetj  the  oil  rivers,  and   the 


ti-ading   stations   of   the   Bight  of  Beoin,  mii 
described  by  Mr,  W*  Babingtort,  Mr,  A  BwKtiy.ttl 
Mr,   ex- Consul  Hutchinson,     A  r^ry  rn\*fT^*^^ 
account  of  the  capabilities  of  the  ti'i  • 
Coast  was  given  by  the  Eov.  IMr. 
Bafile  Mis^on^  who  hassp^nt  maviy 
amongst  them,  and  who  illuatrat 
personal  experience  the   civili^iii^f  i* j^vi:  <]«^ 
d  us  trial    education,   and    the    curiotis  M^| 
artisans'     work    and     trade     are    mnd  ^M 
readily  undertaken  than  agriicultnfal  oocup^H 
Mr.  Horace   WaUer  gave  a  very  ia^troeth^l 
exhanstivo  sketch  of  the  infloHnce  of  th^*  I^B 
of  the  late  Dr,  lAvingstone,  and  fircTM^i  ^^^| 
the  importance  of  the  rivea  Zai  ^M 

as  a  gate  of  admission  for  ctviii  iH 

side  of  the  continent,  and  of  the  ix^ii|M4J^I 
Lake  Nyassa  by  steam  navigatioiip  A  il)^| 
contribution  was  made  by  Mr,  Ttiee^1zi]B^| 
stone^  the  veteran  B^^retary  for  KatiTe  Aifl^| 
the  colony  of  Natal,  on  the  early  Idflctr^^H 
Zulu  Kafir  race,  which  waa  qnlargqd  npm  hfM 
Mann,  in  Ulustration  of  the  existing  iMtmM 
relations  of  the  European  oolondsts  i^  Uir^^H 
tribes  of  the  eastern  sea-board  of  tb^  f^*!^! 
tinent,  and  in  esplanation  of  the  diffieol^^B 
had  recently  arisen  in  Nat^  1^*  ^^| 
especi/tlly  urged  the  importance  of  bitiildsi^H 
the  system  of  tribal  authority  siao^S^I 
natives,  and  of  introducing  in  its  plAC(Mi|iti^H 
ganisation  which  sh^onld  be  based  upon  ifil^| 
responsibilities  and  rights,  Mr.  Anxttt-Bf^B 
de^ribed  the  surveys  that  he  had  iu»t  eou]^| 
for  a  tnmk  line  of  railway  thmugh  the  cd|H 
Natal,  and  explained  the  retmlts  upcMiOfl^H 
and  trade*  ^| 

Chemical  B^crioy*  fl 

This  Section  has  maintained  its  oilcrt^H 
excellent  xjapers.  bearing  on  t^  praetol  *i^| 
tion  of  chemistry  to  the  arts,  have  lwi\ii  b«M 
discussed.  Captain  Bhaw,  Chii^f  Officri  ijj| 
Metropolitan  Fire  Brigade^  tr*xat^  ''«^F|jH 
for  Enabling  Persons  to  Breathe  iu  l^^'fjjj^l 
or  Poisonous  Vapours ;''  whilst  '*  Air  and  ^^9m 
tion  formed  the  aubjoct  of  a  paper  bj  H&^l 
Hartley,  **  Elver  Pollution,  with  SpcciilB«li4 
to  the  Work  of  the  late  Commiiwon,"  faf  I 
W,  Thorp,  B.8^^,  Lond.,  RC,a,aIi4atfldi»ttdbj 
cusslon,  ^^  Kt.H::ent  AdvanoM«  in  PhMoCiV 
Science  '^  were  brought  before  the  SecttgoV^ 
J,  8piller»  Vice-president  of  the  Photei^JB 
Society,  *^  Alnm  8halo  and  its  Apphc«4kn  M 
treated  by  Mr.  Sydney  Rich.  An  el*h<jnt»ji 
complete  paper  on  *^  Modern  Blasting  AgMilj 
Mr*  A.  NobeK  the  father  of  Ui£  aj^*||MH 
industry,  brought  the  work  of  the  Sedj^H 

HjLAaairATia3r&  H 

The  general  examinations  of  tiie  ^^^'^'^'^^1 
tinue  to  show  an  increased  number  <^  cvim^H 
the  particulars  have  been  already  laid  ^^H 
menibera  of  the  Society  in  theTippr>H  of  t^|^^H 
tion al  Officer,  rt>ad  to  tb 4  '  !^t^| 

tions  in  XTnion  held  on  1  ^^'^^^^B 

logical  Examinations^  v  '  "^^B 

for  the  second  time,  havs;  "^M 

they  are  becoming  moi  H 

there  has  been  an  incfeji  ^^| 

The  number  is  still.  howi-Pii.   1^...^,  — -         ^^M 
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Ut  %f  the  examinationa  become  more  known  tlie 
i:r  of  eandidat^^  will  increai©^ 

CJUq^TOR  LEOTtmEa* 

Cftntot  Leoturea  for  the  preaent  year  liave 
:t  ►  ti-1  Jargc  numbera  to  the  Society's  Eoomg. 
h  KiLhirUon  gave  a  courae  of  iix  leetorea  on 
J  f]ol :  the  Rev.  A,  Hig^  a  course  of  ais:,  on  Tools 
«r !  in  Handicraft;  and  Mr.  P.  J.  Bramwell  a 
>ur*<:-  of  fmtr,  on  the  Modem  Forms  of  the  Steam 
tiizinc,  I>r*  Siehardfon's  lectures  have  already 
n  1!  pHtited  in  the  Jf/uma! ;  the  two  othor  courses 
ill  1m  iifiiitod  during  the  vacation. 

Cuimcil,  haTin^  regard  to  the  Technological 

ifma,  have  thought  it  would  be  fitting 

rCantorLectxires  for  the  coming  year  should 

le^  to  some  of  the  subjects  comprised  in 

lixamlnatioiiaj  and  they  have  arranged  that 

for  neixt  year  shall  bo    '*0n  Paper 

?/'  by  Mr.  W.  C.  Amot ;     *^  On  Steel 

5/*    by  Mr,   Mattieu  Williams;    and 

Dyeing/'  hy  Mr.  George  Jarmain, 

'  ititoiidrHl  that  these  lecturos  ahall  be  printed 

to  form  haiitli>ooks  for  the  use  of   those 

those  subjects, 

TJlTKEALTHY  TRADES. 

( randerirtood  at  one  time  that  it  waa  con- 

by  the  Oovemment  to  isaiic  a  Commis- 

*  iliquiry  into  the  condition  of  unhealthy 

I  but  it  does  not  axjpcdr  that  such  h  likely 

^  be  the  case.     The  subject,  bowever^  ia  one 

)  ttnportanc4?«  and  worthy  the  con§ider»tioii 

iBodety.     The  Council  have^  fcherefoPOi  de- 

1  to  oommoDoo  an  inquiry  into  this  Bubject, 

that    view    they    have    requoBted    Dr. 

a,  F,R«B.»  to  institute  an  inquiry  of  this 

:  in  ooEiKifiGtloa   with  aome    of   the   trades 

t  on  in  I  or   in   th©  neighbourhood  of,   the 

0li8«  and   to    ta,y   1>eforo   the    Society   the 

lof  these  inqnirit*B  in  the  form  of  a  course 

,  to  bo  ddivftied  diumg  the  next  session. 

on   hfw  undertnken  tile  duty*    The 

lllft?e  to  thank  Mr,  Benj,  Shaw,  one  of  the 

lor  a  donntion  of   £^t>  in  aid  of  this 

Stove  Competition* 

creat  regret  that  the  Council  have 

Eifl^vos   unable  to   award  any   of  the 

under    this    head.     A  gentleman, 

mI  that  his  name  might  not  be  men- 

liberally  placed  at  their  disposal  a  sum 

*(^in  the  hope  that  inventive  genius  would 

"ated  to  produce  something  which  should 

Itotl  to  be  economiised  both  for  heating  and 

J,  in  a  manner  superior  to  that  offered  by 

*  rivance  already  in  use*    The  membera  are 

lUmti  under  the  direction  of  a  highly  com- 

l^^oinmitteOj  the  viirioua  contrivaneca  sent  in 

"  Uy  tested  in  rooma  specially  erected  for 

This   committeo  having  reported 

ll«  of  the  contrivances  shown  were  superior 

Already  in  the  loarket,  the  Council  had 

ir&  but  to  withhold  the  prizes* 

i^«ir?T!jv  h<p<m  brought  into  Parliament  with 

i  <>c t ,  it  was  deemed  right  to 

t^  consider  its  provisions, 

■L    n    needed,  such    amendments   aa 


might  be  thought  right,  and  generally  to  watch 
the  progress  of  the  Bill  through  Parliament.  Thi» 
Committee,  presided  over  by  Captain  Sir  J,  Heri>n 
Maxwell,  Bart.,  E,^*,  and  composed  of  mem- 
bers intimately  connected  with  the  subject— mer- 
chants^ ahipowners,  builders,  and  others^^had 
several  meetingSj  and  embodiefl  their  views  in  a 
report,  which  has  been  forwarded  to  the  Board  of 
Trade. 

EAILWAY  IiAiCPS. 

The  oompetition  for  the  prixe  oftered  b^  the^ 
Society  for  an  improved  lamp  for  railway  carriages 
h£us  included  lamps  of  various  kinds,  some  for  burn^ 
ing  vegetable  oil,  some  for  mineral  oil,  and  some 
for  gas.  Unavoidable  delay  has  occurred  in  bring- 
ing this  competition  to  a  eonclusion.  The  mere 
t-esting  of  the  light  given  by  these  lamps  in  the 
Society*  s  Rooms  has  not  been  considered  aufficiont 
to  enable  an  award  to  be  made*  and  arrange  menta 
are  now  in  progress  for  making  an  actual  trial  of 
such  as  are  deemed  worthy  of  it  in  a  railway  car- 
liage  on  a  journey.  It  is  expected  that  this  will 
take  place  in  the  course  of  next  week,  and  the 
Committee  will  then  be  iu  a  condition  to  report. 

Eev^olutiox  Indicatoes* 

The  competition  for  this  prize  included  84  conf- 
pc+titors  in  ^,  and  the  Committee,  after  very  caio- 
ful  consideration,  selected  nine  for  actual  trial  on 
board  ship,  and  made  a  request  to  the  Admiralty 
for  the  use  of  a  vessel  on  which  to  tit  up  tlie  in- 
stmraents  of  the  selected  competitors,  in  order  to 
make   an  actual  trial.     H.M.S.    gunboat  Arrow 
was  Idndly  lent  by  the  Admiralty  to  the  Society,  and 
notice  having  been  given    to    the   selected  can- 
didates   to    place   their    instruments    on    board  ^ 
five  only  fitted  up  their  instruments,  and  these- 
have  been  tried  in  the  presence  of  the  inventors^ 
but  on  iiiscussing  the  resnits  it  was  found  necea*^ 
sary  that  a  further  trial  nhould  be  made*     This  has 
caused  some  delay,  but  it  is  expected  that  the  Com** 
mittee  will  be  able  agrun  to  have  the  use  of  the  g'ln- i 
boat  in  the  courae  of  a  few  weeks,  when  a  iln^l 
trial  will  be  made,  and  the  Committee  will  be  in  wM 
condition  to  make  their  report.  M 

Albkrt  Medal, 

This  medal,  founded  in  1H63»  to  be  awai^ded 
**  Per  distinguished  merit  in  promoting  Arts> 
Manufactures,  and  Commerce/'  has  this  year  be4?n 
awarded  to  Mona.  Michel  Chevalier,  the  dis- 
tinguished French  statesmeo ,  *  *  who  by  his  writings 
and  penis  tent  exertions  exteoiding  over  many 
years,  has  rendered  ©Mentiftl  service  in  promoting 
Arts,  Manufactures,  asnd  Commerce*'*  ' 

HowAED  Medal.  I 

Under  this  head,  the  Society  has  offered  a  OolM 
Medal  or  £25^  "  For  the  production  of  a  traotlemfl 
engine    of    moderate    power,   capable    of    beingjl 
employed  as  a  anbsHtute  for  horse  power  on  traiu^  1 
ways  and  in  the  streets  of  cities  and  towns.     The 
engine  to  form  one  structure  in  combination  T^ith 
the    tramway    carriage.      The     power    may    Iw? 
generated  by  any  means,   provided    that  noise, 
noxious  fumes,  or  the  discharge  of  refuse  into  the 
air  or  on  to  the  road  anrfaees  are  avoided,- * 

The  late  Mr*  John  Grantham,  shortly  before  ho 
died*  built  an  engine  which  he  intended  specially 
to  compete  for  this  priz^e^  and  aft^  his  death  his 


im 
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widow  »mi  m  a  cUum  for  it  to  1>e  iskmi  into 
oODfliderstioii.  Accordingl^r  an  actual  trial  of  the 
engine  was  mewie  in  the  pt^flenco  of  the  Council^ 
and  reports  on  ita  efficiency  were  received  from 
Mr*  F*  J*  BramweD*  and  Mr»  Woods  of  a  highly 
fovonrable  eharacter.  The  Council  have  therefore 
awarded  thij  pri^se  to  Mrs,  Jolm  Grantham,  in 
rapeet  of  the   engine   and   tramway  car  above 

VBIQfiP^d  to* 

Medals. 

For  the  Papers  read  during  the  Session  the 
Cowndl  have  awarded  the  Society's  Medal  to  each 
-^f  the  following  gentlemen : — 

Ordinary  Mkbtikob* 
To  F.  J.  BaAwwxLL,  Esq,,  RR-S.*  for  bia  Paper  on 

'*  The  Expediency  of  Protection  for  Inventious,*' 
To  GEOfiiiB  Fi^EMiwOp  Esq.,  Yeterfnary  Surgeoiit  Royal 

^DgiAeera,  for  his  Paper  on  '^Horse-Bhoes  nnd  Horse' 

fihotJing/* 
To  Climents  E.  Mark  ham,  Esq.,  C.B.,  for  h\&  Paper  on 

**The  Agricoltural  Statiatica  of  India*" 

IxniAK  Hbctton. 
To  FjiEiiEiticic   Drew*  Eaq.,   for  his  Paper  on  *' The 

Poaaibilit^r  of  Adapting  the  Roman  Alphabet  for  the 

I^ngiiag^  of  Indtn.'^ 
To  the  Rev.  Ja¥Zs  Long,  for  his  Paper  on  "The  Ruetian 

Advitnce  ia  Central  Aaia  in  ita  Commerciul,  Literary, 

and  BoDial  asp&ota  towards  India  and  the  East.'* 

African  Section* 
To  the  Hon.  T.  SMEr^roNB,  for  bis  Paper  on  *•  Early 
Hiirtory  of  the  Zulu   Kafir  Race  ef  South- Eaff tern 
AfHea.*' 

Chwhoai*  Swjtiow. 
To  A,  KonxL,  Esq*|  for  hi*  Paper  on  *'  Hodtjra  Blasting 
Agents." 

Memorial  Vl'umovr  m  St,  Paul*8, 

The  Council  much  regret  that  it  U  not  in  their 
power  to  announoo  any  ftirther  progress  with  this 
wintlow*  TheBTihseription,  as  the  members  are  aware, 
was  commenced  shortly  nfter  the  public  thanka- 
giving  for  the  recovery  of  the  Prince  of  "Wales, 
m  March,  1873,  and  subscriptionH  to  the  amount 
of  £345  have  been  received  by  the  Society.  The 
north  transept  window  was  allotted  to  the  Society, 
and  a  suitable  design  was  prepared  by  Mr.  Moody ; 
and  tJjo  same  having  been  suhmittod  to  her  Majesty 
tiho  Queen  and  his  Boyal  Highness  the  Prince  of 
WalcF,  had  met  with  their  approval.  Owing,  how- 
ever, to  the  unfortunate  delay  which  has  occurred, 
ariaing  fi'Oni  the  protracted  mflerencea  which  have 
tolten  place  among  those  who  have  charge  of  the 
general  decoration  of  the  Cathedral,  resulting  at 
presf  nt  in  an  entire  auspeniion  of  the  work,  the 
subscription  has  been  stopped  in  its  progress,  and 
the  Comicil  arc  unable,  for  the  present  at  least*  to 
take  any  steps  in  this  matter.  The  Dean  of  Sti 
Panics,  in  bis  last  commiimcation  to  the  Council, 
imder  date  of  23rd  of  April  last,  says  :— ''  Every- 
tHng  connected  with  the  decoration  of  the  Catlie- 
dral  is  for  the  present  suspended*  I  hope  in  due 
time  that  the  consideration  of  it  may  be  resumed . 
But  the  north  transept  window  is  so  imporNint  a 
feftture  that  the  Comraittee  would  not,  I  think, 
»j3Ction  any  treatment  of  it  without  reference  to  a 
Ipeneral  plan  t*f  docoration.     I  am  extremely  sorry 


•  ioft  ] attar  fti^ptndcd  to  th«  repQlt^ 


that  you  should  be  kept  waiting ;  we  m^  ill, « 
fortunately,  in  the  same  condition*"  J 

The  mibscriptions  received  are  standioit  ttfl 
posit  with  Messrs*  Coutts  and  Co*,  and  dined 
have  been  given  for  their  investment  in  Tltntifl 
a  Half  per  Cent.  Metropolitan  Stock.  J 

Memohiai.  Tablets.  1 

In  addition  to  those  already  affixed,  th«  C<h 
havia  obtained  leave  for  placing  tahleti  m  I 
hoiises  wherein  the  foUowing  notabilitiei  htid 
some  period  of  their  career  lived,  rii,,  lofl 
Bentham,  John  Milton,  Dr.  Bamud  I(Ah 
Edmund  Burke,  George  Canning,  IGfl 
Faraday,  Bavid  Oarrick,  IjotA  Nelsotu  ibtfl 
of  Wellington,  and  Mrs.  Siddons*  Tbeift  lH 
affixed  as  soon  aa  they  are  received  from  the  ■■ 
facturcrs*  I 

The  Late  Wh^liam  MuLSRADir,  E.Afl 

The  Connoil,  at  the  truest  of  the  C imnilf  J 

raising  a  memorial  to  the  late  Wilti&m  Hiililfl 
have  ac^^epted  the  simi  of  £1011  12a,  M.,  whiell 
been  handed  over  to  them  in  trust,  t^  km  | 
repair  the  tomb  of  this  iUustriom  pnintnj 
Kensftl-gTeen,  and  from  time  to  time,  afttbea^ 
unappropriated  for  this  purpose  may  §q^^H 
to  a  sufficinnt  sum,  to  expend  the  ^n^^H 
medal  to  be  awarded  to  that  student  in  I^^H 
of  Art  in  the  United  Kingdom  who  i^^H 
best  drawing  from  the  nude  figure,  44^| 
black  and  red  chalk,  in  tho  manner  io  foefll^l 
practised  by  Mulreody*  The  money  hllfl 
ijivested  in  India  Pour  per  Cent,  Stock,        ■ 

FmA5f0E8,  ■ 

In  submitting  the  annual  statement  td  nfl 
and  expenditure  already  publiahcd  '  *  '  ^ 
the  Council  congi'atulate  the  mei:  I 

continued  advance  which  the  Soci'  i\  ljj  tm 
during  the  past  year,  and  the  consequmt  Iqh 
in  the  amount  of  annual  subeoriptiouipjaH 
larger  than  at  any  prevtotu  period  |^^| 
Society^  s  incorporation.  The  Council  htfHiH 
the  life  snbscriptionsand  donations  to  the  &  Si 
ment  Fund  received  during  the  Sesdoa* 

It  may  be  well  to  explain  that  thoQgb  Im 
accounts  it  would  appear  that  the  ooil  4M 
Journal  has  increased,  the  inoreaee  is  apptylj 
and  not  so  in  reality,  the  Society  havmg  dl^ 
advertisements  into  its  own  handSt  wSich,  fj 
causitig  an  increased  outlay,  has  producer  Hifl 
other  side  of  the  account  increased  mje^H 
addition  to  which  it  will  be  seen  that  the  •■ 
under  this  head  are  also  largely  increased*  Bm^ 
this,  a  portion  of  the  charge  for  salaries  Im  W 
transferred  to  the  cost  of  the  Jdutv^*  - 

The  ass€*ta  of  the  Society  are  upw  g 

in  excess  of  the  assets  of  last  year,  s  ^ 

property   of    the   Society  ha-^,   ae  1 

accounts  already  published,  been  ai  J 

purchase  of  £527  148,  6d.  Eedaceii  '^  i*^i  C« 
Stock.  

The  following  h  %lu  Bramweirs  cjiiui^  «• 
Icrred  to  in  the  Council's  B«»|>ort : — 


3T,  Crtftl  Oe^rft'ftn*:,  ir««i 


.« 


Deae  Sm,— Aayou  art  awn*©,  I  have  ^i^^^ 
years  past  {in  fact,  mnca  my  l^oyhooll  tiloE  (rrw" 
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tereat  in  the  qnestion  of  ste^m  locomotion  on  oommon 
loada,  I  therefore  listened  with  much  attention  to  the 
itatement  yon  made  more  than  a  year  since  before  the 
Jnrtftotion  of  Oivil  Engineer!,  on  your  then  projected 
stetm  car  for  tramways ;  and  now  that  this  project  has 
derekrod  into  a  completed  steam  car,  I  have  gladly 
availea  myself  of  opiwrtonities  of  seeing  it  in  work  on 
the  prirate  line  of  rails  at  West  Brompton.  I  have  also 
CTMTiinftd  carefully  the  detailed  working  drawings  of 
the  still  farther  unproved  steam  car,  mdch  you  are 
patting  to  work  in  Vienna,  and  I  have  had  the  benefit 
of  ex{uanationa  from  you  upon  those  points  (and  they 
were  very  few)  upon  which,  after  an  examination  of  the 
drawings,  I  needed  any  explanation. 

I  wiU  now,  as  I  promised,  give  you  my  opinion  as  to 
whether  yoor  steam  car  may  be  safely  worked  on  the 
ordinary  tram  roads.  The  qnestion  of  the  safe  working 
of  steam  carnages  on  common  roads  resolves  its^  into 
two  distinct  branches — the  one,  **  Is  there  anything  in 
the  proposed  machine  which  is  in  itself  really  a  source 
of  daogerP"  The  other,  «<Is  the  machine  likely  to 
frighten  horses,  and  in  this  way  (although  in  itself  per- 
fectly innocent)  be  the  cause  of  danger?"  I  believe 
TOUT  steam  car  would  be  praoticAlly  safe  with  respect  to 
both  these  branches.  Most  certainly  it  would  be,  as  re- 
gtrds  the  first ;  and  as  to  the  second,  it  would  be  safe, 
except  in  those  oases  where  it  might  meet  with  very 
timid  horses,  such  as  are  at  present  startled  by  the  sight 
of  apuddle,  or  of  a  wheelbarrow,  or  even  of  thdr  own 
ihadows. 

I  will  now  give  the  grounds  on  which  I  base  the  fore- 
gd^  opinions: — 

Fust,  as  regards  the  machine  being  safe  in  itself— the 
intrinsic  safety,  so  to  speak. 

It  is  scarcely  necessary  in  the  present  day  for  me  to 
ny  that  any  apprehension  from  danger  from  explosion 
is,  with  a  properly-oonstructed  steam-engine  boiler,  a 
perfecUy  idle  one,  so  long  as  that  boiler  has  common 
attention  paid  to  it  Your  boiler  is  small,  is  of  the 
ample  (^rlindrical  form,  the  strongest  form  we 
have  in  use,  and  the  means  of  knowing  and  re- 
golating  the  pressure  of  the  steam,  and  the  state 
of  the  feed  have  been  very  folly  provided  by  you. 
It  is  quite  certain  that  if  on  the  one  side  be  put  the 
dangers  arising  from  the  horses  now  employed  to  draw 
tramway  cars,  and  on  the  other  those  arising  from  ex- 
plosion, the  balance  of  safety  is  very  largdy  in  your 
laTour. 

The  steam  car  is  imder  the  most  perfect  control  as 
regards  starting  and  stopping.  I  have  carefully  experi- 
mented on  this,  and  nothmg  can  be  more  entirely  satisfeo* 
tory.  The  wai^  steam  blast  is  properly  tempered,  so  that 
the^  is  no  fear  of  throwing  mre  nom  the  chimne  v,  and 
wiUi  a  dosed  fire-door  and  ash-pan  there  is  no  n^  of 
drM)pixijg^  cinders  on  the  road. 

Looking  at  the  foregoing  facts,  I  have  no  hesitation 
m  nronouncing  your  steam  car  in  itself  perfecUy  safe. 

Next  with  respect  to  the  question  of  frightening 
horses. 

You  must  let  me,  on  this  branch  of  the  question,  be  a 
httle  discursive.  As  I  have  already  said,  I  have  for  years 
put  paid  great  attention  to  the  subject  of  steam  loco- 
motion on  common  roads.  Nearly  40  years  aRO,  when 
I  was  an  apprentice,  I  became  very  intimate  with  Walter 
Hancock,  and  was  in  the  habit  of  riding  with  him  in  his 
common  road  steam  coaches  or  omnibuses  that  used  to 
be  driven  from  the  factory  at  Stratford  through  White- 
chapel,  Leadenhall-street,  Oomhill,  and  Princes-street 
(Uie  Bank),  and  thence  used  to  start  on  their  journey 
heckwarda  and  forwards  to  Paddington,  plying  for  hire 
like  any  other  carriage,  and  in  the  afternoon  (if  tiiey  did 
jot  put  up  at  the  yard  in  the  City-road)  returned  by  the 
before-mentioned  route  to  Stratford.  These  carnages 
had  to  contend  with  all  the  difficulties  arising  from  gomg 
over  the  ordinary  surface  of  the  road,  whether  that 
wrfwe  wore  granite  pitching,  as  in  the  City,  gravel  as 
mthsMiie-enl-road,  or  macadam  aa  in  the  Oity-road; 


and  the  ooaohes  had  to  pass  over  the  gravel  or  mac- 
adam roads,  even  when  they  had  been  newly  metalled, 
and  were  in  such  a  state  that  in  these  more  humane 
days  a  horse  would  not  be  put  to  work  upon  them,  but 
they  would  be  submitted  to  the  action  of  the  steam* 
roUer.  Yet  all  these  difficulties  were  overoome  by 
Hanoock.  and  moreover  the  coaches,  unguided  by  trams, 
were  gmded  in  and  out  among  the  traffic  with  more 
facility  and  with  much  more  certainty  than  a  horse 
vehicle  is  manoeuvred  bv  its  driver. 

These  steam  coaches  did  not  send  forth  either  smoke 
or  visible  steam,  they  did  not  exhibit  any  fire,  nor  any 
moving  parts  of  the  machinery  (except  the  wheels;, 
there  was  no  noise  of  the  puff  of  a  waste  steam  draft, 
nor  was  there  any  sound  of  machinery.  The  utmost 
noise  was  an  occasional  slight  hissing  from  any  imper- 
fect joint  or  tap,  a  matter  far  less  likely  to  occur  now, 
looking  at  the  great  improvement  in  workmanship, 
especially  in  the  workmanship  applicable  to  high  pres- 
sure steam,  which  has  been  made  since  those  days. 
Moreover,  the  coaches  were  shaped  like  ooaohes  or  omni- 
buses, or  open  chMt-d-bancs  (tor  all  these  forms  were 
used),  and  there  was  nothing  frightfiil  or  even  ungainly 
in  their  appearance.  The  result  was  that  horses,  unless 
very  high  spirited,  paid  but  little  attention  to  these 
coaches,  even  on  a  first  acquaintance,  and  those^  horses 
which  worked  regularly  on  the  same  roads  with  the 
steam  coaches  disregarded  them  altogether. 

If  steam  on  common  roads  had  been  pursued  in  the 
careful  spirit  that  Hancock  exhibited,  the  use  of  such 
carriages  would  never  have  incurred  the  opposition  that 
has  t^n  made  against  it;  but  the  fact  is,  that  after 
Hanoock  gave  up  his  efforts  to  thus  employ  steam,  the 
subject  was  practically  in  abeyance  for  many  years,  and 
when  it  was  at  length  resumed,  it  was  taken  up,  not  for 
passenger  traffic,  but  for  heavy  haulage,  in  the  shape 
of  traction  engines,  and  of  self-moving  ploughing 
engines. 

These  machines  were  made  by  very  ingenious  me- 
chanics, and  as  mere  machines  for  purposes  of  locomo- 
tion or  for  hauling  heavy  loads,  they  possessed  great 
merit,  but  as  machines  competent  to  travel  on  public 
roads  without  frightening  horses  the^  were  about  as  ill- 
designed  as  it  IS  possiUe  to  imagme.  They  emitted 
smoke  and  visible  steam;  they  euiibited  in  full  view 
crank  shafts,  connecting  rods,  and  piston  rods  in  all  their 
motions ;  they  not  unfrequenUy  had  a  fiy-wheel  whizz- 
ing round ;  they  had  tiie  strong  puff  of  the  exhaust 
steam ;  they  occasionally  threw  fire  out  of  the  funnel ; 
and  their  general  shape  was  such  that  insteiul  of  offer- 
ing to  a  horse  the  appearance  of  some  variety  of  an 
OToinary  carriage,  they  must  have  presented  to  the 
equine  mind  the  impr^aion  of  some  terrible  monster,  a 
sort  of  mechanical  **  bo^ey."  It  is  not  surprising  that 
sudi  engines  as  tiiese  frightened  horses. 

I  have  frequentiy  had,  in  my  position  as  one  of  the 
engineering  judges  of  the  Royal  Agricultural  Society,  to 
attend  the  trial  of  such  machines  as  I  have  described, 
and  I  have  witnessed  many  instances  of  fear  on  the  part 
of  the  horses  we  have  met ;  but,  as  I  have  previously 
said,  these  causes  of  fright  are  not  necessary  accom- 
paniments of  common  road  locomotion ;  they  did  not 
exist  forty  years  ago,  they  need  not  exist  now,  and  I  am 
glad  to  find  that  in  vour  tramway  steam  car  vou  have 
carefully  attended  to  me  doing  away  with  the  oDjectiona  - 
to  the  modem  road  locomotives,  as  seen  in  a  traction 
engine.  You  do  not  muke  smoke  nor  emit  visible 
steam,  you  do  not  make  a  noise,  eitiher  with  the  exhaust 
steam  or  witii  the  machinery,  and  you  conceal  all  the 
working  parts ;  moreover,  your  carriage  is  in  appearance 
so  like)  an  ordinary  tramway  car  that  it  requires  notice, 
either  of  the  litUe  brass  funnel,  or  of  the  screen  hang- 
ing down  by  the  wheels,  to  enable  one  to  say  that  the 
carriage  is  not  an  ordinary  tramway  car,  to  which  the 
pole  is  about  to  be  attached. 

If  Uie  horses  were  taken  out  of  such  a  tramway  car, 
and  it  were  put  upon  a  gentle  hill  of  just  enou^l^ 
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glono  tor  the  cur  to  keep  in  motion  at  ita  uanal  pace, 
and  U  honm  mijeUng  tJiQ  ear  wero  not  fiightened 
at  it,  then  thfjy  would  not  be  frighten^  at  your 
stp^m  c^,  for  the  only  sifigxilaritj  in  ita  appearance 
will  bo  thit  it  is  s^lf-mo^ng,  aa  a  common 
car  would  be  if  suffered  to  go  ita  uauEnl  pace  down 
bin  wiUiont  horiflos,  I  ctmnot  pretond  to  eay  what 
«om©  horeea  of  very  nerrous  tamperammt  may  do^ 
but  I  presume  they  would  hardly  take  fright  at 
the  appeaiancG  of  the  bajok  of  a  tramway  car 
which  waa  (whether  driven  by  horso  or  by  strain  ^ 
mo^  ing  ftwaj^  from  Uiem^  aad  if  not  I  do  not  aae  why 
they  Eihould  ifitw  a  pfedi(4f  lunihiT  object  when  coming 
towiuiid  ih^im  I  but  if  thoj  would  not,  tben  they  would 
not  fear  citbor  the  ordinary  car  running  at  ita  usual  pace 
(but  without  horses)  down  hill  towimla  them»  neither 
would  they  fear  tho  ootuiterpart  of  this  appearance,  vus., 
your  aelf-moTing  stoatn  tramway  car,— Yours  truly, 

F.  J.  Beamwsll. 
Joltti  Grmtltun,  Eiq,. 


mpftt^l 


tagiMl 


On  the  ooncluaion  of  reading  tiie  report^ 

Mr.  Botly  proceeded  to  mcTe  ita  adaption,  commenting 
ia  en  doing  on  the  wide  scope  ineltidod  by  the  labours  of 
the  ^ix'ioty^  and  tho  importance  of  the  pciveral  points  to 
which  attention  had  been  devoted  during  the  paat 
seadon.  Among  the  more  important  be  draw  ep^dal 
notice  Ui  tho  octioa  of  the  Society  in  regard  to  the  pol- 
lution of  rivdra,  a  Euhjoct  of  tbe  very  deepest  interoat, 
not  only  to  the  mannoeturert  who  might  ho  tiflbc^li'd  by 
legi^ation,  but  to  the  whole  people  of  the  eountry^  for 
wEora  pure  water  and  efficient  drainage  were  of  tbe 
highest  interest  Again,  it  muat  be  a  matter  of  con- 
gmtulaiion  to  aO,  wao>  like  himself^  had  watched  the 
endeavouri  of  the  Society  through  so  many  3'eari  to 
foater  musical  educatiout  to  ma  tbeno  endoavour^  crowned 
with  iuceeaa  in  the  eatabliahment  of  the  Kutionid 
Ttaining  School*  The  valuable  Report  on  istroet 
Cle^nsmg,  and  the  efTorta  to  introduce  a  By  stem  of  Drill 
into  Schools,  aluo  deserved  remark.  As  to  the  internal 
work  of  tbe  Raciety^  it  was  indeed  gialifying  that  the 
speolat  Kections— Indian,  African,  and  Chcuiical — were 
prospering  as  they  were.  This  effort  to  meet  the  indi- 
Tidmd  tastefi  of  the  memb^^  was  moat  praise  worthy, 
and  speaking  of  the  one  of  which  hia  atndies  had  best 
quiliied  him  to  judge,  the  Chemical  flection,  he  had 
much  pleasure  in  expressing  his  high  opinion  of  the 
papers  he  had  listened  to.  The  C^ntiir  Lectures^  too, 
were  of  even  unusual  eicellenco,  and  of  tbe  series 
doliverffli  hy  Dr.  Richardson,  he  might  tafely  say  that 
rarely,  if  ever,  had  he  listened  with  more  pleasure,  or 
derived  greater  inBtnictioni  from  any  course  of  lectures 
he  had  attended.  In  conduaionj  ha  congratulated  the 
in  Ambers  on  the  fiuancittl  position  of  tbe  Society,  and  on 
lite  marked  progress  it  had  made  Ai  regarded  num- 
bers and  fuDds. 

Mt.  Seymour  Tenlon  seconded  tha  motion,  which  was 
put  nnd  carried  u&MJiimoaaly. 

Mr,  Halt  wished  to  address  a  few  remarks  to  the 
mooting,  not  so  much  m  the  way  of  criticiBm  of  the 
past,  p  for  guidance  in  the  fnfenre,  He  thun  proceeded 
'■O  notice  aevtral  paints  which,  in  hia  opinion,  required 
^©form.  The  hour  at  which  tbe  annual  meeting  was 
held  \4  pvm,)  was,  he  conaidered,  very  inconvenient,  and 
he  would  urge  on  the  Coancil  the  necessity  for  an  altera - 
tton.  Another  matter  he  had  pressed  on  the  Cauneil 
was  the  want  of  a  printed  cutaloguu  of  tbe  Society's 
library.  He  considered  that  it  would  be  much  more 
convenient  for  mombors  to  have  a  ^^atelogne  they 
could  tak*^  homo  and  consult  at  thdr  Jeiaure,  than  tbit 
they  should  be  compelled  to  como  down  to  the  libi-arj^ 
and  consult  tbe  catalogoe  on  the  spot.  Next  be  would 
ndvocate  the  eatahliBhment  of  a  larger  rcadiDg-room 
than  the  eadMmg  one,  and  the  addition  of  a  separate  one 


th^QSfcti 


for  ladlei,  both  to  b«  scEppiled  with  Ihi  diSy  tal 
papom,    A  commodious  kintoty  wis  ski  «n  m^ 
requisite.     As  to  the  Albert  medals  he  com  ' 
notice  waa  taken  of  bis  proposal  that  Mr,  Q1  _ 

ha ve  it.    11  e tbo ught  that  that  ststenDisit  kai inm^ 
enough  for  commerce  to  merit  ench  an  award,  wti 
that  he  was  out  of  office  there  was  a  good 
giving  him  the  medal.    With  regard  to 
had  lieon  read,  he  hid  always  fonnd  it  a  ^__    .__ 
that  ho  (Hr.  Hale)  was  so  mrely  allowed  U  spliAiA 
moetingB,  though  ho  was  ^eqnentiy  anxioa  te  It 
while  other  gentlemen,  who  were  not  evai 
tb^  Society,  had  on  b^ti^aI  oooaoiooi  htm      „ 
not  only  to  make  rira  tiocv  speeckes^  Int  sriB  li 
what  he  woald  term  supplementary  papeim.    Bi 
ask  whethor  hu  might  be  allowed  to  wrltri 
paper  on  aom  e  occasion,  and  read  it  at  tbe  >cs 

The  Chairman  intimated  that  such  a  pEOCttdttg 
not  bo  permitted. 

Mr,  Hale  continued  by  nying  that  he  dM  att 
members  ought  to  b«  omshed  out.     Ma  thun 
to  discuss  the  i|uesttoa  of  Bolari€«.      lie 
aalaries  paid  to  lh«  oiBlceiv  wc^r^  ea 
besides  he  had  iiu|pGctttd  the  books,  1 
salaries  actnally  paid  w«,nQ  Tery  muidi  in 
aum  put  down  for  that  item  in  th«  trsasuttn* 
ststement.      In  conclusion  he   wished  lo  say 
above  crilkisma  were   oiferod  ia  a  friary  tpiti^ 
his  &tti  were  inaccurate,   be   be^g^  to  i    ^ 
advanoe,. 

Mr.  Beymonr  Tenlon  hastened  to  oier  in 
tradiction  to  tlie  obaervationa  of  the  la^apeste, 
mg  thut,  so  far  from  the  Benrices  of  the  effieaa 
overpaid,  be  thought  the  Society  was  foitenat«iii 
tbD  work  done  at  the  ntte  tln^y  did.    Tbtfi*  % 
officers  of  uny  other  institutioo  ho  know,  wb^  wen 
pelled  after  their  ordtnEiry  day's  work,  to  contiaii 
labauTS  at  meetings  which  bsti^d  1il!  Ivtc  nf  mgtft 
numerouifl  moetingt  and  leotur- 
ancG  of  the  officers  during  m  ■  ii* 

He  then  proceeded  to  speak  i ' 
oMcera,  concluding  by  saying  ( 
members  of  tbe  Council,  wflre  th , :  _ 
way  in  which  every  department  *y 
was  conducted.  As  to  the  question  oi  . 
there  already  existed  a  very  compiete  and  cicdleOl 
catalogue,  which  any  visitor  to  the  Ubfiri'  ooidi 
and  as  for  having  one  printer^     *  -   '  r     -    ' — ^ 
sanction  such  a  waste  of  th.: 

unnecessary  for  bim  to  say  thul   : 

olwava  be  glad  to  consider  any  suggevtuos 
members,  whatever  they  might  he.  Htle  000 
mo\'ingj  "  That    the    beat   thanks  of  the  fl 
given  to  Mr.  Le  Neve  Foster  (sectetwy),  Mr*  — 
(flnancial  officer),  and  to  tho  other  ofBccas  of  tlif 
for  their   successful  exerlioQB  during  the  past 
coupling  with  tbe  resolution  an  txpression  of  U 
cooiideneo  in  that  energy  and  ability  to  which  \ht 
high  position  of  the  Society  wu  miinly  doev 

Mr.E,Chadwick,aB  ,asone  whohadhadl 
of  public  administration,  gave  a  decided  cepmmt 
would  be  hardly  poisihla  to  conduct  the  iHmaidJ 
Hociety  more  eoonomioally  than  It  was  now  aas 
As  an  instanos,  he  would  refer  to  the  admtaUt  1 
on  street  oleanaing.  This  alone  would  hare  t*^  i 
country  £1,000  or  £5,uao  if  it  had  been  ptt^psr^J  ^ 
Government  ComndBsion,  and  he  wsa  eertatn  tlkstV" 
was  far  more  complete  than  th»  nipoel  of  mt  mk 
Commission  would  have  been.  Yet  tkii  mm  w^f  JJf 
out  of  the  m«ny  undertakings  of  1^  &icid^»i0i  i  ^ 
been  nraparod  by  their  Bacretsty  as  ntsri^  i  y**_" 
bis  ordinary  work.  Turning  to  another  poiiii  tapoM 
Channel  communication ,  memhots  would  i«0MBiun^ 
the  instanoe  of  Sir  Oenry  Cole  and  othei^  tht  tM4f  ^ 
a  eommittcti  to  e^aouno  what  m%hl  be  dm  It  i 
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the  inoooreniences,  and  indeed  the  horrors,  of  the  Channel 
pasnge  from  sea-sicknen.  He  himaelf  had  obseryed  the 
amitarj  oTila  of  the  transit  of  paasengers,  and  was  led 
(o  take  part  as  a  director  in  the  sdieme  of  the  steam-yessel 
propoaed  by  their  distinfl^hed  member  Mr.  Heed — who 
began  his  career  in  nayalconstraction  by  a  paper  he  read 
as  a  member  in  this  Society,  twenty  years  ajgo— and  who 
connected  with  his  propoeed  ship  uxe  swinjging  saloon 
planned  by  Mr.  Bessemer.  WhatBoever  might  be  the 
outcome  of  other  schemes,  the  reealt  of  one  of  Mr. 
Bsed's  Tessels  was  certain,  for  he  had  recently 
ascertained  it  statistically.  There  are  people  of  SQch 
susceptibility  that  they  are  made  sick  at  the  sight  of 
the  sea,  they  are  side  whilst  a  vessel  is  aground,  on  rail- 
ways, and  in  hotel  hoists.  In  order  to  get  some  accorate 
statistical  results,  he  asked  Captain  Pittook,  who  has 
been  the  chief  commander  of  the  channel  packet-boats 
for  twenty-four  years  from  Doyer  to  Calais,  what  were 
the  namber  of  basins  usually  put  in  requisition  for 
the  relief  of  the  passengers  m  crossing  P  He  stated 
that  the  regular  provision  of  basins  required  was  for 
two-thirds  of  the  passengers  embarked.  Thus  the 
chances  of  the  passengers  are  as  two  to  one  of  the 
horrors  of  a  sea-sickness  on  the  average.  He  had  com- 
manded Mr.  Reed*s  ship  in  her  late  trials  in  various 
weathers,  most  of  it  moderate,  some  of  it  rough  weather. 
He  (Mr.  Chad  wick)  asked  him  how  it  would  have  been  in 
the  ordinary  packet-boats  in  the  like  moderate  weather ; 
what  number  of  basins  would  have  been  required  in  that 
same  weather  ?  From  one-third  to  about  one-half  the 
number  of  passengers  would  have  required  the  use  of 
btsins,  he  answend.  What  namber  of  basins  were 
actoally  demanded  on  board  Mr.  Seed's  ship  in  that 
same  weather  P  Not  one,  Captain  Pittock  answered  ; 
not  one  was  asked  for.  Did  he  anticipate  that  that 
would  be  the  general  result  P  Yes,  he  was  confident  of 
that  from  her  great  steadiness,  which  other  nautical 
men  bad  carefully  observed  with  him.  Her  oscillation 
WIS  about  one  and  a-half  degrees,  or  under  two  degrees. 
On  the  oommon  passage  trials  the  oscillation  was 
betnrcen  five  and  six  degrees  in  the  like  moderate 
weather.  How  was  it  in  the  new  ship  in  rough  weathor  P 
It  was  about  ten  degrees ;  but  she  had  no  pitching. 
How  was  it  in  rough  weather  with  common  packet- 
boats  P  With  them,  he  said,  it  was  about  thirty 
degrees,  and  there  was  much  pitching.  Sea- 
aickness  was  due  not  only  to  the  extent  of  motion, 
but  to  the  sort  of  motion,  whether  quick  and  violent,  or 
alow  and  genUe.  In  the  Chann^  the  sea  was  short  and 
etrong.  Now  the  motion  on  board  was  slow  and  gentle. 
As  a  rule,  it  might  be  said  that  the  motion  was  less  than 
one-third  that  of  the  common  i>aoket-boats  he  had 
commanded,  and  was  slow  and  gentle,  and  there  was  no 
pitching.  For  these  reasons  he  believed  that  there  would 
now  be  no  sea-sickness  in  that  vessel  in  moderate 
weather,  ow  in  more  than  two-thirds  of  the  passages,  and 
very  litUe  In  rough  weather.  Now  this  result  must  be 
held  to  be  a.  most  satisfactory  and  important  achieve- 
ment as  regavds  the  ship  alone,  apart  from  anything  else, 
^e  power  of  crosang  in  ordinary  weather  without  sea- 
sickness will  be  a  subject  of  extreme  congratulation,  espe- 
<^y  to  ottv  neighbours  of  the  other  side  of  the  Channel. 
Of  the  saloon  he  was  unable  to  give  a  satisfactory  account. 
A  great  excess  of  expenditure  beyond  the  estimate  on 
which  the  enterprise  was  based  had  been  incurred  by 
Hr.  Bessemer  without  definite  results  up  to  this  time ; 
^  it  is  hoped  and  believed  that  he  will,  as  he  de- 
clared he  would,  stick  to  the  work  to  the  last,  and 
ndeem  his  promise  to  the  shareholders,  and  achieve  re- 
*^  equivalent  to  the  expenditure.  In  that  case  we 
idI^  expect  to  have  the  passage  entirely  cleared  of  sea- 
•ckuess  in  rough  weather.  In  respect  to  the  speed 
obtained  by  the  ship,  it  had  now  achieved  seventeen 
ttiles  an  hour ;  but  its  draught  had  been  increased  by 
2f -weights,  which  it  is  declared  may  be  reduced,  in 
^hich  case  a  confident  belief  is  entertained  that  her  pro- 
°^M  speed  of  twenty  miles  an  hour  will  certainly  be 


attained.  The  abolition  of  sea-sickness  during  ordinarr 
weather,  its  reduction  to  a  minimum  during  rough 
weather,  and  a  reduction  by  one-third  of  the  time  of  the 
endurance  of  any  unpleasantness,  with  an  increase  of  one- 
third  in  speed  above  the  ordinary  passages,  is  certainly 
an  advance  in  the  science  of  naval  construction  specially 
promoted  within  these  walls,  on  which  congratulations  are 
due  to  our  distinguished  member.  In  conclusion  he  wished 
to  second  most  heartily  the  vote  of  thanks  to  the  officers. 

Xr.  A.  Cassels  proposed  a  vote  of  thanks  to  the 
Chairman,  who  was  now  about  to  retire  from  the  office 
he  had  held  during  three  years,  that  of  Chairman  of  the 
CounciL  Only  those  who  had  given  special  attention  to 
the  management  of  tiie  affairs  of  the  Society,  know  how 
earnestly  and  unremittingly  G^ieral  Wilmot  had  devoted 
hifnself  to  the  duties  of  the  office  he  had  so  ably  filled. 
He  did  but  express  the  feelings  of  aU  the  members  of 
Council,  when  he  offered  Mm  their  thanks  for  the  time 
he  had  devoted,  and  Uie  thoughtful  care  he  had  given  to 
the  work  of  the  Society. 

Xr.  Chadwick  seconded  the  motion,  adding  that  the 
great  scientific  knowledge  of  the  Chairman,  and  his  long 
practical  experience  of  eng^eering  matters,  had  been  of 
the  gpreatest  servioe  to  the  Council,  and  had  always  been 
most  freely  given. 

The  motion  was  put  by  Xr.  Cassels,  and  carried 
unanimously. 

The  Chairman  returned  thanks,  alluding  to  the  grati- 
fication he  had  felt  in  having  been  nominated  for  a  third 
term  of  office  after  the  expiration  of  his  first  two  years. 

The  Chairman  theniproceeded  to  set  right  some  of  Mr. 
Hales's  misapprehensions.  Of  course,  if  any  such 
feeling  were  expressed  on  the  part  of  the  membuv 
generally,  the  fiye-laws  of  the  Society  fixing  the 
hour  of  meeting  could  readily  be  changed,  but 
there  was  no  reason  to  believe  members  wished  for 
such  an  alteration.  As  to  the  conduct  of  the  ordinary 
evening  meetingfs,  that  rested  with  the  chairman  on 
each  occasion,  who  must  use  his  own  judgment  as  to  the 
class  of  speakers  likely  to  interest  the  meeting.  Besides, 
each  meeting  had  it  in  its  own  hands  as  to  whom  it 
would  hear ;  there  was  no  means  of  forcing  an  audience 
to  attend  to  speakers  they  did  not  like.  For  the  Albert 
medal,  the  Council  were  always  glad  to  have  names 
suggested  to  them,  and  besides  Uiey  were  at  considerable 
pams  to  search  out  names  of  suitable  persons.  As  the 
duty  of  making  the  award  rested  with  the  Council, 
they  must  be  allowed  to  discharge  that  duty  to  tiie  best 
of  their  powers. 

A  vote  of  thanks  to  the  scrutineers,  proposed  by  the 
Chairman,  and  seconded  by  Xr.  Teulon,  was  then  put, 
and  carri^  unanimously. 

The  vote  of  thanks  to  the  officers  vas  then  put,  and 
carried  in  the  same  manner. 

Xr.  T.  B.  Tvfiisll,  who,  as  a  former  treasurer,  had  of 
necessihr  obtained  an  intimate  knowledge  of  the 
Society^  accounts,  wished  authoritatively  to  tell  Mr. 
Hade  that  he  was  entirely  under  a  misconception  as  to 
the  ^amounts  of  the  salaries  paid.  He  was  utterly  and 
hopelessly  incorrect  in  his  whole  statement. 

Ths  Chairmaii  then  intimated  that  it  was  necessary 
to  elect  a  trustee  for  the  Soane  Museum,  in  the  place  of 
Mr  Uedgrave,  whose  five  years  of  office  had  expired. 
This  had  already  been  announced  in  the  notice  con- 
vening the  meeting.  He  begged  to  propose  Mr.  Samuel 
Bedgrave  for  re-diction. 

Tice-Admiral  Erasmus  Ommaansy,  C.B.,  7.B.8., 
seconded  the  motion,  which  was  carried  unanimously. 

Xr.  Le  Bewe  Foster,  on  behalf  of  himself  and  his  col- 
leagues, briefiy  acknowledged  the  vote  of  thanks,  and  the 
proeedings  terminated.    

The  ballot  having  remained  open  one  hour,  and 
the  scratineen  haying  reported,  tiie  CSiairman 
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declared  that  the  following  had  been  elected 
to  fill  the  seyeral  offices.  The  names  in  Ital%c9 
are  those  of  members  who  hare  not,  during  the 
past  year,  filled  the  offices  to  which  they  have 
been  elected :~ 

COUNCIL. 

FBXSIDSHT. 

H.B.H.  the  Prince  of  Wales,  KG. 

TIGB-PSB8IDBNT8. 


H.B.H.  the  Duke  of  Edin- 
burgh, K.G. 

F.  A.  Abel,  F.R.S. 

Sir  George  CfampbeU^  K,  C,8,L 

Andrew  Cassels. 

Edwin  Chadwick,  C.B. 

Lord  Alfred  ChurchiU. 

Byde  Clarke, 

Sir  Henry  Cole,  K.C.B. 

Bight  Hon.  W.  F.  Cowper- 
Temple,  M.P. 

Major  Domielly,  B.E. 

Major-General  P.  Eardley- 
Wilmot,  B.A.,  F.B.S. 


C.  J.  Freake. 

Captain   Douglas    Galton, 

O.B.,  F.B.8. 
Might  Hon,  Lord  Hampton, 

F.It.8. 
Wm.  Hawes,  F.G.S. 
Yice- Admiral  Erasmus  Om- 

manney,  C.B.,  F.R.S. 
Admiral  the   Bight  Hon. 

Lord     Clarence    Paget, 

KC.B. 
Bev.  W.  Bogers. 
Seymour  Teulon. 
E.  Carleton  TufiieU. 


OUniKABY  laXBBSSOF  COITNCrL. 


G.  C.  T.  Bartley. 

J".  /.  Bramwell,  F.S.S, 

Mqfor '  General    Fred,     C, 

Cotton,  E,E, 
Colonel  A.  Angus  Croll. 
The  Hon,  Dudley  Forteecue, 

Feter  Graham, 


James  Heywood,  F.B.S. 
Edwin  Lawrence. 
Bobert  BawlinsoD,  C.B. 
E.  J.  Beed,  C.B.,  M.P. 
Lieut.- CoL     A.     Stranxce, 

F.B.8. 
T.  B.  Tufiiell. 


Edward  Brooke. 


TBBASUBBBS. 

I     John  Murray. 

AUDITOBS. 

J.  Oldfield  Chadwick.  |     B,  F,  Cob^ 

SSCRBTABT. 

P.  Le  Neve  Foster. 

FINANCIAL  OPPICBR. 

Samuel  Thomas  Davenport. 


At  the  conclusion  of  the  G^eral  Meeting  a 
Special  Meeting  was  held,  when  the  following 
candidates  were  balloted  for  and  duly  elected 
members  of  tiie  Society : — 

Acland,  Dr.,  F.B.S.,  D.O.L.,  Oxford. 

Adams,  Bead,  St.  Ives,  Hunts. 

Anderson,  Sabastian,  24,  Crutched-friars,  E.C. 

Bejar,  Luis  M.  de,  C.E.,  Biohmond-house,  Lillie-road, 
West  BromptoD,  S.W. 

Bennett,  Hanr,  24,  Crutched-friars,  E.C. 

Boyd,  AJezander  Charles,  7,  Fumival's-inn,  E.C. 

Bumes,  Mrs.,  40,  Ladbroke-square,  W. 

Calver,  George,  20,  TufiaeU-park-road,  HoUoway,  N. 

Calvo,  Jos^  M.  V.  y,  31,  Sussex-square,  Brighton. 

Child,  Dr.  Gilbert  W.,  11,  Kortham-gpdens,  Oxford. 

Clemence,  Samuel  Quick,  Boyal  Aquarium,  Westminster, 
S.W. 

Cobb,  F.  Stewart,  Savings  Bank  Department,  27,  St. 
Paul's-cburchyard,  E.G. 

Cox,  Colonel,  84,  Onslow-square,  S.W. 

Elliott,  Bobert  Henry,  38,  Park-lane,  W.,  and  Clifton- 
park,  Kelso,  K.B. 

Horn,  Thomas  W.,  C.E.,  Stoke-on-Trent. 

Hughes,  Thomas,  108,  Harley-street,  W. 

Kurtz,  A.  G.,  Liverpool,  and  St.  Helens,  Lancashire. 

Maidove,  Joseph  Ernest,  Holy  Moor  Mills,  near  Chester- 
field. 


Marshal],   Alfred,    C.E.,   Perseverancft   lion  Woiki, 

Heneage-street,  Whitechapel,  E. 
Newry,  Viscount,  6,  Waterloo-place,  8.W. 
OrmistoD,  Frederick  Aldridge,  C.E.,  3,  CaJfton-Tillai, 

Gipsy-road,  Lower  Norwood,  S.E. 
Park,  John  Carter,  Blenheim-house,  Bow-road,  E. 
Petoh,  Bichard,  16,  Westboume-park,  W.,  and  S,  John- 
street,  Bedford-row,  W.C. 
Ponsonby,  Edward,  B.K.,  Hamilton-house,  Adington- 

street,  S.W. 
Prescott,  Sir  G^rge,  Bart,  iBenhorsty  Mayfleld,  Sanei, 

and  Clioges-street,  W. 
Soherzer,  Chevalier  Charles  de,  29,  St  Swithin's-lnie, 

E.C. 
Seward,  Thomas,  Petworth. 

Thomas,  William  Henry,  C.E.,  15,  Parliament-it,  8.W. 
Thompson,  Alfred  Boyle,  M.D.,  18,  Serjeanta'-inn,  E.a 
Tooke,  William  Arthur,  2,  Kew-squaie,  linooln's-iim, 

W.C.,  and  Pinner-hill,  Watford. 
Tootb,  Frederick,  The  Briars,  Beigate. 
Walker,  Charles  Bitchie,  C.E.,  9,  Holden-terxaoe,  Gxoi- 

venor-gardens,  S.W. 
Youl,  J.  A.,  Waratah-house,  Clapham-oonmion,  8.W. 
Touzig,  Bobert  M.,  17,  King's  Ai-ms-yajfd,  EO. 


AHBUAL  COHFXBEHCE. 


The  Twenty-fourth  Annual  Conference  between 
the  Council  of  the  Society  and  the  representatiTei 
of  Listitutions  in  Union,  took  place  at  the  Sodety'i 
House  on  Friday,  the  25th  of  June.  Hajo> 
G^eneral  F.  Eaedley  -  Wilmot,  B.A.,  F.E.&, 
Chairman  of  the  Council,  presided. 

The  following  is  a  list  of  the  Institutions  and 
Local  Educational  Boards  represented  at  tbe 
Conference,  with  the  names  of  the  representstms 
nominated  by  them : — 

Aldershott  and  Famham  Dis-  \  ^  ^  Poppleton. 

tnot     ......•••••  j  '^'^ 

Bolton  Church  Institute  ....    Bev.  J.  W.  Condey. 
T>                  T  -A'i-.x  f  Mr.  A.  F.  Godson. 

Bromsgrove  Lwtitnte |  Mr.  T.  B.  Walker,lLP. 

Carlisle  Mechanics'  Institute    Major  Ferguson,  ILF. 
Crewe  Mechanics'  Institute. .    Mr.  B.  C.  Straley.  , 

Faversham  Institute •  •    Mr.  J.  A.  Andenoo.' 

The  Hon.  Baron  Pini- 


Hertford  Local  Board 


Eeighley  Mechanics*  Insti- 
tute  

London,  Birkbeck  Literary 
and  Scientific  In- 
stitute ••.••••..• 


City  of  London  College 


Kentish-town  Literary  ^ 

Institute \  Mr.  B.  Wilson. 

_  Mr.  P.  Christie, 

Quebec  Institute 


Tonic  Sol-fa  Teachers* 
Association 


dale. 
Mc  O.  H.  Wagnsr. 

Mr.  B.  S.  Brigg. 

Mr.  Thomas  Ljle. 
Mr.  G.  M.  Koiris. 
Mr.  a.  A.  Smith. 
Mr.  G.  D.  Hooper. 
Mr.  J.  Husband. 
Mr.  J.  H.  Levy. 
Bev.  C.  Mackoisle. 
Bev.  B.  Whittingtoo. 
Mr.  S.  P.  Moore, 


Mr.  F.  Pope. 
Dr.  Stocker. 
Mr.  W.  E.  Bonrke. 
Mr.  G.  F.  Chappie. 
Mr.  £.  G.  Hammand. 
(Mr.J.aNoldwritt. 


„    Walworth  Literary  &  . 

Scientific  Institute . .  •)  Mr.  F.  Wood. 
Macclesfield   Useful   Know-  \  ^^  ^  Bullock. 

ledge  Sode^ j 

Yorkslure    Union    of    Me-|^p^^Cn,^ 
chamcs'  Institutes    .,..../ 
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The  following  Ezaminen  were  present : — Dr.  John 
Anderson,  Mr.G.  K.  Hooper,  FrofiBSSOr  Tanner,  Bev. 
Alexander  Wilson,  and  Dr.  Yeats. 

Hr.  George  Howell,  of  the  Parliamentary  Committee 
of  the  Trades  Union  Congress,  also  attended. 

The  Educational  Officer  read  his  report  to  the 
Council  as  follows : — 

To  the  Council  of  the  Society  for  the  Encouragement 
ofArt$y  Manufactures^  and  Commerce, 

GXNTLEMZir,— I  have  now  the  honour,  for  the 
sixth  time,  to  submit  to  the  Council,  for  the  infor- 
mation of  the  Conference,  a  report  of  pur  educa- 
tional proceedings  during  the  p^ast  year. 

With  reference  to  tilie  Goaeral  Examination,  it  is 
satisfactory  to  be  able  to  announce  a  decided 
advance  in  the  number  of  candidates.  Touwill 
remember  that,  three  years  ago,  an  impression 
arose  in  the  minds  of  me  Council  that  so  many 
other  public  bodies,  following  the  example  set  by 
the  Society,  had  undertaken  the  work  of  examina- 
tion, as  to  render  the  Society's  examinations  almost 
superfluous,  and  a  resolution  was  passed  for  their 
discontinuance.  This  having  been  rescinded, 
howerer,  in  deference  to  the  strongly  expressed 
wish  of  several  leading  institutions,  the  examina- 
tions were  continued,  and  although  the  number 
o!  subjects  was,  some  years  since,  considerably 
curtailed,  those  that  remain  have  attracted,  in 
many  instances,  a  larger  number  of  candidates  than 
ever,  showing,  as  I  have  observed  in  former 
rejports,  that  these  examinations  supplv  a  want 
which  no  other  public  body  has,  as  yet,  been  able 
to  satisfy. 

The  tables  show  that,  in  1874,  the  number  of 
candidates  examined  was  1,073,  of  whom  908 
obtained  certificates;  while  this  year  there  were 
1,236  examined,  of  whom  1,016  were  successful — 
an  increase  of  163.  The  number  of  papers  worked 
was  1,558,  as  against  1,452  last  year;  the  certifi- 
cates obtained  naving  been  1,244  and  1,195  respec- 
tively. It  will  be  seen  that  the  per-centage  of 
successful  candidates  has  not  been  so  high  this 
year«  being  something  over  82  percent.,  as  against 
nearly  85  per  cent,  in  1874. 

The  most  popular  subjects  are  still  Arithmetic 
and  Book-keeping,  and  next  to  them  comes  the 
French  language,  in  which  there  have  been  250 
candidates.  The  number  of  failures  in  this  subject 
is  too  great,  and  the  examiner,  in  his  report,  draws 
spedaT  attention  to  the  fact  that  **  the  good  and 
the  bad  papers  run  very  much  in  groups,''  showing 
bow  much  the  quality  of  the  teaching  varies  in 
different  institutions. 

One  of  the  changes  made  in  this  year'spro- 
gramme  was  the  union  of  the  two  subjects.  Flori- 
culture and  'Fndt  and  Vegetable  culture,  under  the 
general  head  of  Gardening.  This  arrangement 
does  not  appear  to  have  been  successful,  for  the 
number  of  candidates  in  these  subjects, 'which  was 
always  small,  has  on  this  occasion  dwindled  to 
two,  and  it  will  probably  be  a  matter  for  the  con- 
sideration of  the  Council  whether  the  subject 
should  not  be  discontinued  idtogether.  The  new 
wibject  introduced  into  the  pronamme  for  the 
first  time  at  the  suggestion  of  Dr.  John  Teats, 
nnder  the  title  of  Commercial  History  and 
Geography  has  attracted  no  less  than  twenty-three 
canmdates,-  a  large  number  for  a  first  occasion, 


and  one  amply  justifying  the  addition  of  it  to> 
our  list. 

In  German  and  Spanish  there  has  again  been  an 
advance ;  in  the  latter  there  were  onty  six  candi- 
dates three  vears  ago,  while  this  year  there  are  no 
less  than  thirty — a  proof  that  the  class  of  persons 
who  avail  themselves  of  our  examinations  are 
gradually  beginning  to  realise  the  commercial  im- 
portance of  this  language,  so  largely  spoken  on 
the  South  American  continent.  On  tne  other 
hand,  notwithstanding  the  remarkable  advance 
that  the  kingdom  of  Italy  has  made,  and  is  still 
making,  in  ite  political  and  commerdal  x>08ition, 
the  Italian  language  seems  to  be  comparatively 
neglected,  only  seven  candidates  having  appeared  in 
it.  This,  however,  is  an  advance  on  former  years. 
The  Prince  Consort's  Prize  of  twenty-five 
guineas,  gracioudy  placed  by  Her  Majesty  at  the 
Council's  disposal  each  year,  has  been  awarded  to 
Henry  Beer,  of  the  Ci^  of  London  College,  who 
obtained  in  the  last  four  years  six  first-class 
certificates.  This  number  may  appear  small,  aa 
compared  with  some  former  years,  out  it  should  in 
fairness  be  borne  in  mind  that  the  number  of 
subjects  in  the  progranmie  is  now  so  limited,  that 
candidates  have  not  the  opportunity  they  formerly 
had  of  obtaining  numerous  certificates  and  prizes 
in  the  specified  period. 

I  am  happy  to  announce  that  this  year  the 
Council  has  again  felt  justified  in  awarding  the 
Council  Prize  for  Female  Candidates,  which,  until 
last  year,  had  not  been  taken  for  some  years.  It 
has  been  gained  by  Mary  Elizabeth  Budd,  of  the 
Carlisle  Mechanics'  Institution,  who  obtained  two 
first-class  certificates  within  the  specified  period* 
In  addition  to  these,  she  obtained  in  a  former  year 
the  f  emede  prize  in  Arithmetic.  The  special  prizes 
offered  to  females  have  been  taken  in  Arithmetic, 
French,  Overman,  and  Music. 

I  cannot  but  again  express  my  regret  that  the 
viva-voce  examination  in  modem  languages,  as 
proposed  in  a  memorandum  furnished  by  Mr. 
Hyde  Clarke,  is  not  more  widely  taken  up  oy  the 
institutions.  This  year  it  was  held  at  only  one, 
the  Muichester  Mechanics'  Institution,  where  two 
candidates  obtained  certificates  of  proficiency  in 
French  conversation.  The  large  number  of  can- 
didates that  I  have  already  referred  to  as  having 
worked  Hie  paper  set  by  our  French  examiner, 
shows  how  extensively  this  language  is  cultivated, 
and  this  makes  it  all  the  more  remarkable  that 
more  are  not  anxious  to  show  that  they  can  not 
merely  write  but  speak  it. 

The  prizes  for  writing  from  Dictation,  for 
Writing  and  Manuscript  luting,  and  for  the  best 
specimens  of  Handwriting,  as  shown  in  the 
pax)ers  generally,  have  all  been  awarded,  and  the 
report  or  the  examiner  speaks  of  **a  marked  im- 
provement this  year  in  the  general  character  of 
the  handwriting.  The  specimens  of  printing  are 
not  so  good  as  those  sent  up  last  year." 

I  now  pass  to  another  branch  of  our  educa- 
tional scheme,  the  Technological  Examinations, 
proposed  by  Major  Donnelly,  B.E.,  a  member  of 
the  Council,  and  inaugurated  at  a  Conference  held 
in  1872,  presided  over  by  H.B.H.  Prince  Arthur. 
In  the  first  year's  programme  there  were  five 
subjects — Cotton  Manufacture,  Silk  Manufacture, 
Paper  Manufacture,  Steel  Manufacture,  and  Car- 
riage-building, but  in  only  three  of  them  did  can- 
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didatea  n.ppeiir*  Last  year  the  Rve  «ubjocU  aWre- 
mentioned  were  retamed,  witfa.  the  addition  of  fouT 
ijiere,  Clolh  Mannlsoturei  GlMS-tnAldii^,  Fottory 
and  Porcelaiii,  and  tte  Manwfttctwra  of  Oafi ;  and 
thij  year  five  more  have  boen  added,  as  followB: — 
AgricElture,  Silk  Dyeing,  Wool  Dyeing,  Calico 
Bl^hing.  Dydng;  and  Printing,  and  Alkali 
Manufjfictixpe, 

The  following  table  Fihows  the  number  of  candi- 
dates that  Imre  appeared  in  each  of  the  three  yeara, 
in  the  Yariona  mibjdcts: — 


I8M. 

I8t4, 

tits. 

1 

■ « 
2 

1  • 

•• 
u 

3 

7 

2 

« • 
*  1 
I « 

i  « 
*  * 

13 

ift 

Cmiu^btuldijig , 

MiiMiSgfciiTe  of  fotleiy  and  F<>rceiam 
ihi  inuLiilkGtur!)    « ,  *  *  *  i « « , » .  • « . , , « . 

€bth          „         ,,*, , ,, 

*  • 

2 

Silk-4yeiag  *  * , , , 

Wool-dfetft  ^  *,..»,,, ,*!,-. 

1 

Calioo-tleaching,  dyeing.  And  prmtiag' 
AUtftli  manofucture    , , 

1 1 

•  • 

1 1 

f  4 

6 

S6 

4S 

It  wOl  tliiis  be  seen  that  in  the  first  year,  with 
five  subjects,  throe  of  them  were  taken  up,  the 
number  of  candidates  baiiig  only  six.  In  the 
second  yean  with  nine  subjects,  only  Rve  of  tlieni 
were  t^iken  up,  but  the  total  mimbcr  of  candi- 
dates incroaaod  to  thirty- six ;  while  in  the  tliird 
yejxr,  with  fourteen  aubjeets,  eight  of  them  were 
taken  up,  and  the  number  of  candidates  advanced 
to  forty-six* 

r  cannot  but  exprcis  WMne  disappointment  that 
the  iuerease  in  numbers  has  not  been  greater.  The 
advance  from  six  candidates  the  first  year  to  six 
times  that  number  in  the  second  year,  encotiraged 
the  hope  that  on  the  present  occasion  I  should 
have  been  able  t-o  annoimce  a  far  larger  increase. 
At  the  same  time  there  ia  no  cause  for  discourage- 
ment.  The  scheme  is  a  new  one,  and  we  have  yet 
to  make  it  more  widely  known,  and  to  induce  em- 
ployejig  of  lahqur  to  give  it  their  warm  support 
smd  eneouragomeJit*  This  can  only  he  done  by 
©onvindug  them  of  the  real  j^ractieal  benefit  that 
accrues  to  their  workmen  from  being  examined* 

It  is  iatereating  to  look  at  the  above  table, 
and  notice  what  subjects  have  and  what  have  not 
attracted  candidates  in  anything  like  numbers,  At 
the  head  of  the  list,  as  might  have  beeo  anticip&tedi 
standi  *Steel  Manufacture,  in  which  it  is  evident 
that  workmen  of  great  teebnical  knowledge  and 
aldll  are  required,  and  where  the  standard  of  know* 
ledge  is  necessarily  high.  The  sixteen  candidates 
in  this  stthject  are  furnished  almost  entirely  from 
our  great  centrcH  of  industry  in  the  north,  I^eeds, 
Oldham,  and  Manchester,  with  a  few  from  Crewe 
and  Wolverhampton,  where  roOing  stock  for  rail- 
ways  ia  so  liM-gely  manufactured*  It  is  a  matter 
for  surprise  that  this  year  there  are  none  from 
any  of  our  great  engineering  workshops  in  the 
east  of  London,  nor  from  the  leading  Scotch 
works. 

The  next  subjeet  in  the  scale  of  popularity  is 


Cotton  Manulacture,  in  whidti  tkurteesi  i 
appeared  thiA  year ;  and  hen>,  fk^dn,  tlit  i 
manufacturing  towns,  im&mSljiMktmti 
the  larger  proportion.    C&t  ItemftctnBt  1 
seven  eanmdstes   Issrt   year,  and  lai  Ilii : 
and    there    axe    a    few    in 
and  Cloih  Manufacturer   ^^^  it  i^ 
able   fact,   and  one  showing   the 
slight  influence  exerciied  by  the  dkt  of  1 
and  brilliant  prizes,  that  in  the  Utter  i 
which  the    Clothworkei^*   Ccmipflny  havi, 
great   liheraUty,    oflered    a   schol^hip  of  • 
hundred  guineas,  the  number  oi  eandidikt^  ii| 
quite  insigniiicautt  As  I  observed  in  my  b«t  j 
report,  what  we  re«Ily  want  in  that  one  of  f 
quiistioiiii  asked  by  an  employer  %}i  a  war 
plying  for  a  situation  ahodd  be,  *'  Hsvei 
B^ety  of  Art«  certificate  in  the  teeldiol 
your  craft  P '     When  tlms  state  of  things  u  1 
about,  we  shall  find  the  number  of  ourc 
largely  increase ;  but  until  thr*  n^ai.-.,.. 
warm  encouragfmeut  of  the  =  'f ' 

we  must  be  contented  with   „. „..:iibiii| 

moderate  results. 

Although  reports  have  been  reeei¥*?d 
of  the  exauiinerg  in  the  Tt^ohnologiL'^l  lul^ 
am  unable  at  preeent  to  statei  wh^it  ccr  " 
be    a-warded,    as    the    returns    of    tbs 
examinations  of  the  DepartmeBit  ol 
Art  have  not  yet  been  received.     I  thiok  ill 
therefore,  to  say  nothmg  about  the 
reports,  beyond  stating  that,  on  tbo  vUflli^^ 
may  lie  regarded  »m  favourable. 

With    the  view  of    aiding    the  Twh 
Examinations  by  every  mdanB  in  their  i^ 
Council  have  resolved  that  arrang^mentii 
mudii  that  some   of  the  Cantor  ketone  ( 
delivered  here  next  sestdon,  should  besr  ' 
upon  the  subjects  to  which  these  examiu 
Courses  of  lectures  will  therefore  he  ddifi 
follows :— On  "  St^el  Manufaottire"  hy  Mr,  1 
Williams  J    on    '*  Wool -dyeing,"   by  Mr. 
Januuin  [  and  on  "Paper  ManufjUisturGt*'  W^ 
W,  C*  Amot,  F.C.S.     Mr.  Williams  hat  tim^ 
pressed  his  willingness  to  devote  some  i 
ings  to  direct  teaching  in  the  subjeot  ol  his  1 

In  concluding  this  portion  of  my 
cannot  help  expressing  my  obli^tums 
George  HowelU  Secretary  to  the  Tisdrf  ' 
Congress  Parliamentary  Comndtti^^  viii 
kind  enough  last  year,  at  my  request,  to 
take  the  circulation  of  our  progranunts  u 
the  various  organifiationB  of  artisans  moil  J 
to  avail  themselves  of  the  ei 
matter  in  which  his  special  knowMgd 
the  greatest  value.  He  also  inserted 
some  of  the  journals  particulM-ly  read  hf^ 
men,  a  mode  of  publicity  that  seemed  tA  r' 
best  that  could  be  devised.  An  impoHant  I 
of  Mr,  Howell's  efforts  is  shown  in  th«  M| 
the  Council  of  the  Amalgamated 
Carpenters  and  Joiners  have  laid  bilofij 
members  a  proposal  that  the 
devote  a  portion  of  its  fumls  to  the  i 
of  an  ^'iLunual  scholarship  of  100 
connection  with  these  esaminations,  1 
ships  to  be  awarded  to  the  membar  of  : 
mo^t  proficient  in  architectural  drawin 
Gonstruotion,  and  the  wactieai 
scientific  prindpli^  to  vie  trsds  of  a  i 
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and  joiner."  The  Amalgamsted  Society  of  Mmers 
have  also  bad  an  interview  with  our  Secretary, 
with  the  view  of  adopting  some  similar  measure. 

Should  these  societies,  or  any  others  of  a  similar 
kind,  finally  decide  to  offer  scnolarships  for  work- 
men in  particular  trades,  the  Council  will,  I  have 
reMon  to  belieye,  consent  to  add  these  subjects 
to  the  programme  for  next  year.  In  any  case 
I  faavo  no  doubt  that  all  the  present  subjects 
will  be  retained,  but  on  this  or  any  other  point 
the  Council  will,  I  am  rare,  be  glad  to  re- 
ceire  snggesMons  frcMn  any  of  the  representatives 
{tresent.  An  examiner  will  not  be  asked  to 
set  a  paper  in  a  subject  unless  oandidfites  ap- 
pear in  it.  This  has  in  most  cases  been  done 
hitherto,  in  order  that  the  papers  when  pub- 
lished might  give  those  intending  to  become 
candidates  an  idea  of  the  Bort  of  questions  they 
would  have  to  answer,  and  specimen  papers  in 
most  of  the  subjects  are  now  in  existence.  I 
cumot  but  hope  that  the  repres^xtatives  pre- 
sent will  each,  in  his  own  locality,  do  their 
utmost  to  make  these  Technological  Examinations 
known,  and  to  x>oint  out  the  advantages  they  offar 
to  skilled  workmen. 

Those  who  have  interested  themselves  in  the 
progress  of  music  in  this  country  for  the  last 
qflaiter  of  a  century,  cannot  fail  to  have  been 
struok  with  the  immense  advance  that  has  been 
made  in  musical  taste  during  that  period.  Five 
and  twenty  years  ago  it  may  be  said  that  music  of 
a  high  order  was  little  cultivated  in  England,  and 
that  the  appreciation  of  the  works  of  the  great 
masters  was  confined  to  a  few. 

A  gradual  and  salutary  change  has,  however, 
taken  place  in  this  respect,  and  now  the  concerts 
commonly  known  as  **  popular**  are  amongst  the 
hestand  most  classical  given  in  London.  Not- 
withstanding this  improvement  in  public  taste, 
and  with  a  population  as  capable  of  entering  into 
music  of  a  high  order  as  any  people  in  the  world, 
we  are  still  far  behind  many  other  countries  in 
facilities  for  musical  instruction.  While  much  has 
been  done  by  the  State  for  the  encouragement  of 
the  arts  of  painting  and  sculpture,  that  of  music, 
whose  influence  upon  the  masses  of  the  people  is 
very  generally  acknowledged  to  be  far  greater 
than  ^t  of  the  sister  arts,  has  been  left  virtually 
nnaided. 

The  question  of  extended  musical  education  has 
now  been  before  the  Society  for  several  years,  and 
the  establishment  of  a  National  Traininfip  School 
for  Music  has  been  one  of  the  objects  to  which  the 
efforts  of  the  Council  have  been  earnestly  directed. 
I  will  not  now  trouble  you  with  the  details  of  this 
movement,  which  was  actually  commenced  so  far 
back  as  1854,  but  I  will  merely  say  that,  in  1865, 
the  Society  of  Arts  appointed  a  Committee  to  re- 
port on  the  state  of  musical  education  in  this  coun- 
^,  of  which  our  Boyal  President,  the  Prince  of 
Wales  consented  to  act  as  chairman.  Various  ne- 
gotiations were  entered  into,  with  the  obiect  of  ex- 
tendiog  the  existing  Royal  Academy  of  Music,  and 
iDalmig  it  a  national  institution,  but  without  suc- 
cess. In  1872  his  Boyal  Highness  the  Duke  of 
Edinburgh  joined  the  committee,  and  negotia- 
l^ions  were  re-opened  with  the  Boyal  Academy. 
'I^bfiw  were  again  unsuccessful,  and  ultimately  it 
^  decided  to  establish  a  new  institution,  to 
which  free  scholarships,  so  valuable  an  aid  to  poor 


students,  should  be  attached.  At  the  recent  meet* 
ing  at  Marlboroueh-house  the  Prince  of  Wales 
announced  that  Mi*  C  J.  Freake,  who  had  pre- 
viously most  liberally  undertaken  to  erect  a  build- 
ing for  the  sohodU  and  to  allow  the  free  use  of  it 
lor  fiye  years>  had  now  presented  it  as  a  "  free  gift, 
for  the  cultivation  and  development  of  the  art  of 
music,  in  which  both  the  Prince  of  Wales  and  the 
Duke  of  Edinburgh  were  known  to  feel  so  much 
interest,  as  had  i3so  been  the  case  with  the  late 
Prmoe  Consort,  whose  name  would  always  be  re- 
membered with  gratitude  for  the  powerful  in- 
floenoe  he  had  exercised  on  the  intellectual 
advancement  of  the  country,  and  to  whose  eflEbrts 
might  be  traced  in  great  measure  the  important 
place  which  music  now  held  in  the  estimation  of 
all  classes.**  He  also  presented  a  scholarship  to 
the  school,  in  the  name  of  Mrs.  Freake. 

The  school  will  have  accommodation  for  300 
students,  and  steps  have  already  been  taken  to 
interest  the  great  towns  in  the  movement,  with 
the  view  to  the  establishment  of  scholarships; 
the  meeting  at  Marlborough  House  was  oon- 
vened  by  we  Prince  of  Wales  to  enlist  the  co- 
operation of  the  City  of  London  and  metropolis 
generally.  Thus  this  really  great  scheme  may  be 
said  to  be  fairly  started,  and  there  now  seems 
reason  to  hope  that  before  long  we  shall  have 
a  musi(»l  school  in  England,  not  unworthy  to 
be  compared  with  the  great  institutions  q|  the 
Continent,  and  that  those  having  real  musical 
aptitude,  however  poor,  may  have  their  talents 
cultivated  and  their  powers  developed.  I  venture 
to  hope  that  some  Xof  the  larger  institutions 
represented  here  to-day  may  be  able  to  devote 
a  certain  portion  of  their  funds  to  the  establish- 
ment of  one  of  these  musical  scholarships. 

Although  it  is  a  subject  bearing  indirectly  upon 
our  own  educational  proceedings,  I  must  not  omit 
to  draw  the  attention  of  the  Conference  to  a  report 
recently  issued  by  the  Syndicate  of  Cambridge 
University,  appointed  **to  organise  and  superin- 
tend courses  of  lectures  and  classes  in  populous 
places.**  IVom  this  it  appears  that  during  the  past 
winter  courses  of  lectures  and  classes  have  been 
held  under  their  superintendence  in  Nottingham, 
Derby,  Leicester,  Lincoln,  Chesterfield,  Sheffield, 
Leeds,  Halifax,  Bradford,  Keighley,  Liverpool, 
Birkenhead,  Stoke-on-Trent,  Newcastle-under- 
Lyne,  Hanley,  and  Burslem,  in  the  following  sub- 
jects : — ^Political  Econon^,  TiiTipliah  Constitutional 
History,  Social  History,  Engli^  Literature,  Logic, 
Astronomy,  Light  and  Spectrum  Analysis,  Geology, 
and  Physical  &ography.  These  courses  have  ex- 
tended in  some  cases  over  six  months,  and  in 
others  over  three  months. 

An  examination  has  been  held  in  connection 
with  each  course  of  lectures  and  classes  at  the  ter- 
mination of  the  course,  open  to  any  of  the  pupils 
who  attended  the  course,  and  the  numbers  present- 
ing themselves  were,  in  Political  Economy,  361 ; 
Physical  Geography  and  Geology,  221 ;  Ihiglish 
Literature,  196;  English  Constitutional  History, 
142;  light  and  Spectrum  Anaylsis,  29;  Astronomy, 
18;  Social  History  of  England,  9;  Logic,  8; 
making  a  total  of  984. 

As  indicating  the  classes  of  society  who  avail 
themselves  of  the  teaching  provided,  it  may  be 
mentioned  that,  out  of  58  persons  who  presented 
themselves  for  examination  in  Political  Economy 


fLTid  Literature  in  Nottingham,  31  were  men  and  27 
women;  of  the  men  foiu-  were  students^  five 
artisana,  four  wai'^hoiisemcn,  nine  clerks  and  diop- 
ieepera,    eix    large    manufa<;tufers,    one   achool- 

I  jnaS^r^  two  nnknowB ;  of  the  women,  seTen  were 
danghtera  of    manufacturers,   two    of    ministerSj 

I  twem  of  tuftdesmon,  and  six  were  of  the  mUlineir 

Cambridge  Syndicate  conMder  the  educa- 
resultfi  ot  the  experiment,  so  far  aa  it  has 
ffone,  to  be  very  encouraging,  and  the  Sodetr  of 
Arts  caimot  but  feel  a  warm  iympathy  with  a 
movement  wliicb  to  so  large  and  valuable  an  extent 
ieconds  its  own  efforts  for  the  promotion  of  educa- 
tion, I  am  sure  that  the  representativea  present 
will  do  all  in  their  power  to  aid  thia  admirable 
scheme. 

In  concluding  my  report,  I  cannot  but  refer,  for 
ft  moment,  to  the  sorrow  we  muat  aU  feel  at  no 
longer  seeing  amongst  us  one  who  for  aeveral  years 
took  a  warm  interest  in  our  proceedings,  and  whose 
loss  we  all  deplore,  Mi'.  Thomas  Lawton,  the  agent 
oi  ike  Lancashire  and  Cheshire  Union.  Hia  efforts 
I  eertainly  largely  eontributed  to  the  succeas  of  the 
8odetv'a  Examinations  in  that  district,  and  at  our 
annoju  conferencea  here,  he  had  generally  some 
useful  suggestion  to  make,  or  some  judicious  pro- 
posal to  bring  forward.  We  all  miss  him  much, 
and  I  feel  that  I  should  have  failed  in  my  duty  if  I 
had  omitted  to  i>ay  this  brief  tribute  of  respect  to 
his  memoiy. 

I  have  the  honour  to  be,  Gentlemen, 
Your  obedient  Servant, 
Cn^uixJSQ  CBrrcHETT, 

Edueatiofmi  OJkir* 

Apfsitdjx, 

EXAMINEHS*  EEMABES, 

The  Examiner  in  Arithmetic  HAys : — "  As  a  whole  the 
average  merit  of  the  papers  \'Gty  tniich  exceeds  that  <?f 
any  which  I  have  examined  for  aome  years/' 

The  Examiner  in  EnglUh  Lanfftitt^e  and  in  iHii^ion 
aAys:— '*  I  do  not  think  the  average  morit  of  the  papers 
di&eti  much  from  tbiit  of  laat  year.  A  rodtiontible  pro- 
portioti  of  the  cAndida^tea  at^nd  high  m  tbo  flrat  vhms, 
but  a  rather  undue  propoi^tton  cf  them  h&VQ  fuiled 
altogether.  I  Bhould  fain  hcive  marked  a  lar^t  r  sesond 
okas.  I  have  had,  a  a  usual,  no  alight  dif&etilty  in 
amnging  the  best  six  Dbt^ilion  papers.  I  would  veotore 
to  iU|(gwt  that  the  Dictation  ehouid,  in  future  yean, 
be  written  on  paper  not  ruled." 

The  Examiner  in  Camtmrcial  Risfoty  md  Ge^rapk^ 
sayis — *^  Though  mo&t  of  the  pa  pern  were  ^ood,  and 
several  excellent,  there  wero  certain  queaticina  that 
aeemed  to  be  anawered  imperfectly  by  aU  the  caadidatee  : 
yet  thoae  questions  or  simihir  ones  aro  necosaarjs  and 
aure  to  recur,  m  teifta  of  general  knowledge,  (L)  As  to 
the  importance  of  ana^^umntance  with  the  roada,  rivera, 
canala^  and  railwaya  that  cotiatituto  the  high  way  a  of 
teiACi  Studenta  will  Jo  well  to  retkct  that  such 
fn^tiiGi  for  intercommunication  arc  indispetiaa'ble  ;  and 
to  rememhcr  that  while  there  is  a  growiDg  tendency 
towards  equaliaation  in  the  coats  of  production  in 
diftorent  countriei,  the  coata  of  diatributbn  prior  to  eon- 
gumption  must  vary  very  conaiderably  according' 
to  distance,  mMn«  of  locomotion,  &c.,  The  navlgatiDn 
of  the  Buez  C'Linal  haa  effected  many  changiea  in  ahip- 
hailding ;  it  has  alao  occasioned  new  depdtfi,  and  it  mn^t 
open  up  n^w  mark  eta  with  new  roada  to  them,  bringing 
Glder  ones  into  diauBO,  imd  towns  into  decline*  {2J) 
Though  the  IdestrugUon  of  Antwerp  by  the  Spaniards 


and  the  capinre  of  Conitantiiiopla  bv  tha  tiab  mi|^ 
at  fif«t  aight  appear  to  be  poMlual  ntha  thaai  oaB»< 
meroial  erenta,  yet  their  eotueiinazioei  Id  isdiuti^cual 
be  overloeked  or  nndjecrestunatel.  HiA  iiapovonAfifll 
of  tho  Flemi^  mfixchonts,  and  the  diap^moiL  of  III 
skilled  artkana  ef  the  coontry,  effected  tk  im  I 
Flanders  for  agoa,  and  fostered  the  riiiiig  ^owwafm^ 
eommnnitiea  in  noUand  and  in  England*  TtaA  tabrii 
of  an  Aaiatic  raee  into  the  former  capital  g£  tbeliMl 
Empire  was  Msented  throughout  Chnittt^;  mii 
aeries  of  efforta  to  regain  poase^on  of  th«  diiMt  M 
with  India  waa  commenced  immediately,  tolsMq 
in  tho  disooTery  of  a  new  route  rouod  the  Qa^  q(  Qm 
Hope  and  Uio  ultimate  tranafer  of  commprokl  ni^  " 
from  Con£tantanople,  Venice^  and  (Hilda,  to 
Antwerp,  and  Amaterdam.  (3* )  In  the  m*tt«f  d 
and  the  rate  of  exchanget  Commanial  VBpn^ 
hardly  be  nnderatood  without  cenatant  rofiarMi  to 
currency  of  countnea  mentioned,  and  without  dw* 
aidemtion  of  our  own  fired  atandards  of  Taioe,  r^ 
may  be  the  atandarda  elaewhere,  (i*)  M«e 
importa  and  exporta  are  easily  ohtainedjM 
atndent  aconatoma  himself  to  the  inapeotioa  cl 
^  order  of  their  national  imparlance  aad  d 
pecuniary  valney  they  will  be  of  little  tertioa  ivi' 
mformation.  8o  alio  in  naming  variatie*  of  pfedi* 
oa  rice,  augar,  wheat,  or  wool»  it  is  very  good  t» 
the  technical  knowled^  of  sorts  and  ilt^pm 
broker  may  impart,  but  it  is  ne^erthelew  ts^^  ' 
to  Bhow  the  skill  of  a  technologist,  by  ( 
botanical  p€culiaritiea  and  propertieat  chemMli 
and  nomenclature— latent  worth,  in  ahoft,  that 
ordinary  obaerration.  Lastly,  let  m*  IW 
studonta  to  set  about  the  inveatigatioii  of  a 
pretty  much  aa  they  wotild  that  of  a  (arm,  by 
into  ita  eapabilitiea  of  yields  and  into  the 
the  men  who  have  laboured  upon  it  and  " 
nati  on  ia  only  a  large  iamily  and  ooe  of  ^^  ^ 
of  appearance  on  the  stage  of  history*  the  daBwi 
had  to  encounter,  the  density'  and  the  qn^i^^ 
population,  deserve  more  mmute  alienUt^ii  8*1. 
commonly  given  to  such  pointa.  The  linpMW 
of  1871  is  now  aYoilable  and  especially  v^wM 
atudy  of  the  civil  eondiUen  of  the  iahftbiliatl^ 
moat  distant  parts  of  the  Britieh  Empire." 

The  Examiner  in  French  wiya ;— **  I  "^^J** 
I  have  not  been  very  favomahly  imprfl^adby  W 
papers.    Jlediociity  ia  the  prevailing  feiMiMk"" 
the  best  papers  are  not  remBrkablo  for  a 
cannot  help  notidug  again  this  yaar  tha  ai| 
that  the  good  and  the  bad  papers  nio  t*T 
groups.    N<iw,  thia  cannot  be  a  mere  matter  w 
nor  can   it  be  the  result  of  a  decided 
aptitude  or  inteUeot  among  the  condiSatai 
town  or  centre^  oa  ocHmpaxed   with  th«e 
aomo  other  locality*    The  quality  of  the 
alone  ojcpkin  the  great  difference  in  the  reauJtiol 

The    K^minor    in  0^m4m  saya:— "I 
pleaanre  in  notiamg  that  there  has  agaisbepi* 
m  tho  number  of  candidates  over  that  of  the  ^ 
year.    Not  less  than  »evettty-seven  candiJatj 
time  taken  np  the  subject  of  Qeimaa,  ^ajb 
five  times  the  number  of  thoae  wheprfiiaOtwl^ 
for  tlio  examination  in  thia  subject  some  ytui 
fact  that  the  proportion  of  failorei  wai  tJui  J^r 
lh;iii  on  fornior  occasions  is  likewise  varyswf 
is  true  that  several  candidates  who  paww,  ' 
receive  the  exact  certifioatea  to  w^i»  '■9 
novcsrtheless,  the  result  of  the  exaiQiiu^  » 
may  be  considered  vcrj-  aaUaiwAori'*    f^^rrj'i  ^ 
dates  aeem  to  have  paid  aiioatioTi  J^>  t}io  "^  *^ 
in  tny  former  reports,  vis.,  *thii'  .  am      . 

themselvoe  thoroQghly  at^qaAi^  ' 

German  grammar,  Unit  tf 
"  ooey  and  practical  mv Ihu 
and  finallyj  that  they  thoaiti  havv  cu  i^^*  - 


^^^^JOUBNAL  OF  THE  SOCIETY  OF  ARTS, 

July  2,  1875, 

■ 

7ST      ^^B 

^K                                                                       TABLE  I* 

^V                        EESULTS  OF  TH^S  GENERAL  EXASTINATIONS  OF  IS75* 

^B            ]f  AlfB  or  LOCAL  BQABD. 

3 

It 

II 

II 

* 

^1      , 

i  1 

^ 

d 

g 

a 

tf 

^ 

i 

<$ 

pi; 

ft 

s: 

K 

fc 

K 

e 

B1 

es 

a 

32 

33 

% 

s 

^^E*nd  Fftinhftm  DliM&t" 

B 

9 

1 

S 

1 

a 

S 

a 

I 

"i 

^^^tL^,                                            ^„                             ^„ 

IB 

24 

... 

13 

*5 

^■tefWDg  lia^*a  Initltmt 

ta 

IT 

3 

*.. 

» 

^^^^ps             .**               **,              >.i                                *>» 

63 

12 

19 

18 

36 

■*<# 

i 

HC^vr^  Instl'i^tt? 

4 

a 

I 

a 

*«. 

1 

»7lteet»iat^^  liutituUon  ..* 

* 

i 

1 

9 

».* 

1 

■wrFBfry 

3 

3 

1 

«.» 

I 

^^^■,«*              ...               *—               «»» 

u 

34 

"a 

f 

t 

^^^V*f 

19 

3t 

f 

11 

3 

"a 

1 

^^^HiB                .»                 ««                 .». 

3^ 

4 

I 

1 

<■■. 

■•* 

^^^H  «»■              ff«                                                  •»■              «>4 

e 

IS 

«.• 

T 

..* 

1 

^^^H     »>                               *»>                                 *«•                                                                       .It^                                W^r 

4 

a 

«. 

4 

„_  1 

«*• 

I^^^K  *»<                ..>                                     ■>* 

fl 

m 

I 

4 

*.• 

4 

^^^■^M                           .*.                            .»■                           «*■                            i*« 

38 

41 

3 

33 

■1* 

H 

3 

3 

►*, 

a 

*.. 

^^KAbdermfi'a  UnivoftltT  Pamltr  £:?«ulRg  CliisBi 

*0 

9S 

^ 

30 

30 

3 

^H 

^m    Athmmtim 

iS 

BT 

IL 

30 

a 

^H 

^9 

30 

a 

14 

1 

^H 

^g   Tonne  Mcq'9  S^idot^... 

B 

a 

li.. 

4 

Mi 

^^^1 

^^■ti?iM{«int  WdrMn;;  Mm'i  iDimnllon 

T 

1 

t**. 

a 

... 

*       ^1 

^Kltouuiicn'  tnstltittloD 

3 

3 

... 

PM 

■          1 

^V  Wgrfctoff  Mn'i  CoUo^fi 

S» 

33 

3 

ia 

H« 

i                1 

^RVot'tftH  U«QhiiiiciMittt]tiito     .„ 

3 

3 

... 

3 

4f«                                       1 

^^HI*H                             «>«                               >*t                                                                  **#                             **b 

9 

10 

*». 

fi 

i»* 

1                                       1 

la 

10 

... 

9 

*                                       1 

^KmSa  tmtttute 

la 

13 

a 

4 

«»• 

.^H 

^^^  F«crpl«-i  immato ... 

«2 

6T 

a 

31 

4«4 

^H 

la 

13 

1 

'J 

*W 

^1 

^^^^    Wi                                  ^.,                                     ».-                                   ,..                                    **•                                   If 

1 

3 

1 

I 

'                 ... 

*t*          ^^^H 

^■^  lt«ti'f  ChrlstUti  AJS(»lmttoii 

13 

13 

1 

f 

..« 

^H 

49 

OS 

a 

90 

*4> 

^H 

^^^^Hi*l*                                                                       CM                                ,.,                                 r*>                                •** 

I 

3 

'»•.    1 

«•. 

3 

.»* 

^^^H 

^^^Htil'*«                               »»»                                                                                                                *■»                                *»- 

30 

34 

1 

11 

a 

.^ 

^H 

^^^BSi 

s 

& 

..- 

4 

..* 

'.V                       ^^^^1 

HMmtkif  k  LiteniT  Md'^elenttfUs'laiUtatloii'              *Z 

131 

l(te 

ITO 

93 

S3 

44 

T 

^H 

K      !!<>•  *nd  DronUty  ImtUate 

S 

3    1 

... 

3 

*»• 

^^^H 

^fc     CUf  «(r  LdRdofi  CotJ^go 

8P 

m 

9a 

33 

49 

10 

^H 

Hg^Bllitt^tqwti  Llt«riiry  In^tittitd  ,. 

3 

a 

1 

... 

*** 

«**          ^^^H 

^^^^^^Hm 

9 

IS 

3 

6 

... 

^^1 

^^■nPHvtsHfibnic  CoUeffO 

33 

a«i 

T 

ir 

1 

^H 

^^==>'           4,  W«»toiiMtflr 

la 

30 

a 

9 

.** 

^H 

f 

B 

a 

3 

**■ 

^^^H 

^^                  utemrr  Ii»»mwte       «. 

fi 

0 

I 

3 

^^^1 

^■gl^«^         ..*             ^ 

13 

13 

9 

i 

^^^^1 

8t 

114 

ST 

39 

43 

*'i 

^H 

^^K^            ...             ...                                           «• 

11 

la 

t 

& 

4«* 

6 

» 

I 

3 

*.« 

i..     ^^^1 

^^^V  •■«                  ».k                   »«,                   i..                  *#»                   i.«i 

13 

13 

3 

3 

**. 

^H 

^^^HL    t*»                                                                             *44                                   #1*                                                                               •>. 

4 

4 

<.. 

3 

... 

^^^H 

^BillOQlc        ... 

4 

0 

0 

*** 

^^^H 

13 

13 

*«< 

"i 

... 

^H 

^^|r  ♦»♦                                                   ■*.* 

12 

31 

I 

8 

.■» 

^1 

^^Hi                   .  ,£                                »..              .It              vi- 

IB 

oa 

3 

19 

... 

^H 

^m^                   tau^ 

30 

3t 

1 

14 

..p  1 

^1 

^m^                    1 1  AMOCslttUoii 

la 

IT 

I 

8 

«i 

^H 

^■fc*-»c.ju,i«>  i^chCK^I  Sodaty 

3 

S 

*.. 

... 

3 

i«< 

^1 

^^■Mgft            ^«,             ,,^ 

G 

« 

... 

S 

*** 

^^^H 

^^^^Hld              ,,,               .,.               ,,.              «.,                            T 

13 

1 

T 

1.* 

^^^H 

^^^^R««*                                                                  .*. 

14 

19 

1 

a 

.». 

»               ^ 

^^^^^V                ,,.               t..               i..                                ««. 

i 

9 

1 

.*♦ 

a 

..V 

SI                       1 

1. 

S3 

9 

a 

... 

1 

^V       ToS&lt  ... 

1,338 

1,015 

liTa 

3(>9 

coo 

S4 

^H                                                         KrUBES  OF  LoCAJi  Bo4BD%  63. 

1 

^■.B.-^Fifty -three  Candidates  came  forwaTd  in  Writing  from  DicUtton^ 

ami  Eightcoa  in  Writ 
not  included  in  tho  al 

mgand 

Ih^mti-       ^1 

^■Fmt  nj;-.    Ab  Certiflcatea  qjo  not  given  for  those  stibjpct?,  tier  are  i 

jove  Tri 

ble,  bi.t        H 

^^RiBcv  .»> 'vrded  in  tboM  subjeiita^  ftl»o  Ihe  Frbea  a  varied  for  Haalw 

riling  geMiallf ,  w©  i 

Bjclnded 

intiie             1 

738 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  July  2,  1876. 


TABLE  n.— NcMBBB  OP  Papers  Wobjlmd  in  bach  Subject  in  the  Pbbseict  aicd  Thbbb  Pak  Tziki, 

WITH  the  Besults  pob  THE  Teab  1875. 


SUBJECTS. 


1872. 


1873. 


1874. 


1875. 


II 


?1 


m 


Arithmetic  ••         •• 

*  Metrical  S^tem 

Book-keejpig      ..        ..        •• 

*  llensuration       ..         ..         •• 

*  Floriculture 

*  Fruit  and  Vegetable  Culture    .. 

Qardening  

Commercial  ffiatory  and   Geo-] 

graphy J 

*  Domeetio  Economy        •• 
Political  Economy 

*  Geography  ..         •• 

*  Engush  mstory  .  •         .  •         •  • 
English  Language 

*  Log[ic        

*  Latin 

French 

German 

Italian 

Spanish 

^eory  of  Music 

«  Elementary  Musical  Composition 


481 

56 

254 

48 


13 
23 
91 

103 

174 
30 
16 

213 

60 

3 

6 

109 
46 


430 

265 

*9 
10 


28 

93 

183 

21 

177 

41 

2 

9 

93 


404 

290 

*6 
7 


34 

111 

162 

8 

227 
61 

4 

26 
112 


459 
31 


2 
23 


212 


250 

77 

7 

30 

154 


70 
80 


8 

*  • 
2 

•  • 

18 


14 
22 

1 
10 
45 


128 
68 

•  • 

1 
2 

14 

•  • 

55 


29 

18 

1 

7 

45 


Totals 


1,689        1,359         1,452        1,558 


270 


868 


161 
150 

i 

4 

ii 

97 


105 

25 

2 

9 

41 


606 


100 


103 

n 

3 

4 
23 


314 


•  EzuDdBAtions  in  these  tabjeote  bare  been  dlacontinoed. 


possible  in  translating  from  F«ng1ish  into  G^nnan.' 
addition  to  this  advioe  I  would  especially  remind  intc 


In 

^  [intend* 

ing  candidates  for  first-class  certiftoates,'that  a  colloquial 
and  practical  knowledge  alone  will  not  suffice  for  the 
attainment  of  their  object,  and  that  before  presenthig 
themselres  for  the  examination  they  should  go  again 
through  the  theory  of  Ghrman  grammar  in  a  systematic 
manner.  On  the  last  oooasion  seyeral  oandidates  who 
had  produoedj  on  the  ^ole,  satisfiictory  translations 
from  £Snglish  into  G^erman,  would  hare  obtained  a  much 
higher  number  of  marks  if  they  had  not  neglected  or 
partly  forgotten  the  grammatical  theory  of  the  G^erman 
language.  Of  those  candidates  who  took  up  G^erman 
Commercial  Correspondence,  two  only  were  unsuocessfhL 
I  should  adrise  intending  candidates  for  this  branch  to 
master  in  the  first  instance  the  Gkrman  oommeroial 
vocabulary,  and  to  have  ooosiderable  praotice  in  reading 
genuine  commercial  letters  in  the  German  handwriting. 
To  those  candidates  who  hare  been  soccessfnl  enough  te 
obtain  certificates  in  oorrespondenoe  I  cannot  help 
addressing  the  warning,  that  if  they  do  not  keep  up  the 
practice  of  writing  and  reading  German  oommeroial 
letters,  they  will  in  a  short  time  almost  entirely  lose  the 
qualifioation  of  serring  as  G^erman  oorrespondents." 

The  Examiner  in  Handwriting  and  in  Writing  and 
Manmeript  PrifUing  says : — "  There  is  a  marked  improye- 
ment  this  year  in  the  general  character  of  the  hand- 
writing. A  considerably  larger  number  of  the  pspers 
are  written  well  and  not  a  few  excellently,  llie  ex- 
aminer would  again  press  upon  the  candidates  the  im- 
portance of  absolute  legibihty.  No  handwriting,  how- 
erer  elegant  in  oharacter,  is  commendable,  unless  it  can 
be  read  with  perfect  ease.  The  letters  should  not  only 
be  well  formed,  but  the  spacing  between  lines,  words, 


and  letters  Aould  be  good,  and  the  whole  appeamm  of 
the  writing  clear,  open,  and  firm.  The  spedmens  of 
printing  were  not  so  good  as  those  sent  up  iMt  yetr." 

DISCUSSION. 
The  Chairman  said  it  was  proposed  to  take  as  the  fiat 
subject  for  discussion  the  quMtion  :— 

**  Wbat  ttepe  can  be  taken  to  ftartber  the  sjilemorTtetaoIorinl 
ExunlDfttioDf,  and  wbether  any  Impromnents  in  it  eai  kt  v^ 
getti  d." 

Mr.  O.  v.  Hooper  (Examiner  in  Coach-bnildiB^]  nii 
he  was  invited  to  attend  the  Conferenoe  in  adooUecapi* 
cit^,  first,  as  an  examiner  in  ihB  technology  of  camige 
building,  and  also  as  the  Master  of  one  of  the  dtj  oompt- 
nies.  It  had  been  a  great  pleasure  to  him  for  mm 
years  past  to  be  able  to  adyocate  the  prindpLet  tk 
Sodetjr  had  at  heart  as  regarded  the  improreiaeot  d 
manufactures,  andthecultiyatioaof  thetakntofwoch^ 
men.  The  Coachmakers'  Company  some  ten  yssn  H^ 
adopted  the  system  of  holding  an  exhibition  dTpzoda)- 
tions  of  workmen  in  connection  with  their  owa  cnfi» 
and  during  some  years  they  offered  two  jutfei  for 
drawing,  one  in  connection  with  oaniaffe  bauding«  vti 
another  for  freehand  drawing.  For  medisnical  drtwy 
prises  were  awarded  from  time  to  time  by  the  Oodvi^ 
itself,  but  those  offered  for  freehand  drawing,  vhidi 
were  to  be  awarded  by  the  Science  and  Art  Dfpti^^t 
were  very  rarely  claimed,  and  a  difficulty  aroM  betveoi 
the  Company  and  the  Departeient  in  this  wiy :  the 
Company  insisted  that  the  drawings  dionld  hare  lomd 
application  to  the  construction  of  carriagei,  but  the 
^ence  and  Art  Department  said  their  teachen  h«d  so 
special   knowledge  of  that  particular  form  of  mssQ- 


Feqm]^ 


hxMf,  and  oottid  not  tench  what  the  Companj  teemed 
todeiiii?.  In  cQDseqaence  of  that  difficulty  the  Com- 
pusTtook  the  Bul^jfjct  ont  of  the  hoDds  of  the  Science  mud 
^'  Depaftment^  and  appointed  judgpea  themfl€lv(?s  to 
t/nti  m  prurea  for  freehand  sb  well  as  mochfLnif^al 
lH»isi|.  und  this  j^ar  pdzea  had  heen  awaided  in  both 
Midi,  imd  some  excellent  ipecimexifl  had  hem.  eent 
Br  Oieit  pfogK^B  had  of  lato  hemi  obaerrahlei  mot  60 
sorh  m  the  number  of  tiie  candidatoa  as  in  the  quality 
*  the  work  performed.  Since  the  techtJologic»l 
'»tions  wet-p  estiiblished  hy  tho  Society  of  Arts, 
tiMti  thoiif;;'ht  cleBirrible  thiit  the  Vily  companicB 
aid  the  Society  iifl  far  ajg  th^it  funds  nOowed  in 
vay,  and  it  ^eotned  to  him  tbr^t,  as  there  wtta  often  a 
kg  pn  the  part  of  workmen  that  they  did  not  know 
\  ai  ipquired  of  them  (tU though  that  waot  waa  met, 
rtflin  extent,  by  the  former  questiona  being  pub' 
voir  nftLT  year)  J  atiUit  nppeared  t<:>  him  that  egmo 
r  5tep4  rni^lit  be  taken,  and  thia  year  he 
offtifed  :*  jifizQ  of  twenty  guineaa  Yor  the 
tfefttiae  on  the  roftnufacture  of  carriag© 
It  WQB  to  bo  given,  eup  piemen  ted  by  the 
ly^B  ailvef  medflli  for  tho  beat  eaaay  cr 
oil  tho  subject  ho  mentioned ,  without  restriction 
employment  of  tho  writer.  It  might  be  a  transla- 
an  udaptadan  from  a  foreign  work,  and  hi  a  principal 
iroa  to  fiicilibato  the  tralniD^  of  candic!utos  for  the 
examination  in  carnage  bnildtng,  held  yearly 
iSodety  of  Arta.  The  priae  eiiay  was,  therefore, 
[fbe  proprty  of  the  company ^  xmlms  the  writer 
^  i  it  within  12  months,  Kine  or  ten  e^iys  were 
ind  th<3  jodg^ji.  who  were  all  pructicftl  men, 
thftt  four  of  them  were  ao  excellent,  and  ao 
1^  that  they  had  some  diflScnlty  in  awarding 
t'ltiinsitelyT  howeveri  they  came  to  a  anani- 
^on  that  one  waa  the  beat,  and  they  recom- 
certificatea  of  merit  to  be  given  to  tho  other 
He  thought  if  a  aeriea  of  ccaaya  of  tbii  sort, 
tariotia  aubjeda  in  which  tho  Soeioty  examined, 
Itlen  and  publiahed,  they  would  form  text- books 
^  ffcnt  trades,  which  would  mneb  facilitate  tho 
of  that  knowh>dgG  whiiih  the  workman  re- 
i  o«enrrc*d  to  him  that  if  tho  prindpal  companies 
^r  prizee  of  this  aort,  th*j  Society  of  Arts  would 
who  wouTd  prepare  these  treatises,  and  ao  in 
a  of  tcxt'tiooki  would  bi*  obtained,  which  if 
dttulckted  at  a  cheap  rnte,  would  lay  the 
ion  for  that  information  which  at  tho  prcaent 
not  to  be  hivd  in  any  oollectiye  formi 

'  INmnelly,  B.X,,  said  the  exaouDors  had  pre* 

rery  fall  ayllabuaea  of  the  fubjecta,    which  no 

Rare  the  cnndidatea  a  good  idea  of  the  f  copa  of 

>  Tuination^^  and  the  examination  papera  had  hoen 

Minbcd  with  the  iiniA  view,  bat  really  good  iext> 

!,mo«t  &U   the  lubjectt  were  still   wanting. 

several  examiners  present^  and  ho  could 

'  m  to  coniim  him  that  there  were  no  stich 

Kn^land  as  text^books  on    these  technical 

•  opt  in  a  few  caaei.    There  bad  been  an  idea, 

n  Mr.  Critchjetfi  report  that  the  g@ntldmen 

jiiaented  to  ffive  lectures  during  the  next 

\hma    ipecial    sabjecta    might    afterwards 

r  lectures,  and  that  these  wotild  form  text- 

Vtbe  aame  time  Mr.  Hooper's  auggestioa  of 

t  wii  a  Terj  valuabla  one,  and  might  lead  to 

«iy  bocaiise  the  easays  would  be  written 

L  mm  the  point^of  view  of  men  who  knew 

Lof  wotk  they  had  to  epociaUy  got  up  for  the 

"ruiiiQni, 

TftU  (Examiner  in  Commercial   History  and 

'*^}  remarked  that  many  text-hooka  on  techno - 

■^ectfli  excellent  in  their  way,  existed  both  in 

and  rienijAn  languages.     Hoferenco  had  been 

Ihlt  aubjeot  bj  Mr*  Thomaa  Twining,  in  hia 

tochaoloipcal  nutroction,  where  he  pointed  out 

**  the  books  that  could  be  rtquirM  in  an  ex^. 


tended  oou^e  of  stndy  of  Mi  kind.  One  work  he  migh  t 
fpecially  refer  to,  '*  Der  gchulmassigo  K«ufroann/' 
which  was  in  use  nearly  aJl  over  the  Continent,  and 
dealt  with  each  raw  product  not  only  from  a  techno* 
logical  point  of  view,  or  that  of  the  aoiecce  of  observation, 
hut  also  from  the  point  of  view  of  the  science  of  experi- 
ment or  investigation,  and  that  of  transformation  or 
application.  In  these  books  you  had  first  of  ^11  tho 
treatment  of  the  raw  product^  and  then  what  tho 
&ezinana  callod  the  **  oDnobling**  of  tho  product,  or  its 
utilisation  for  social  and  economical  ptirposes.  fiome 
brief  sketches  from  those  worka  were  publiahed  by  him- 
self some  years  ago,  and  were  now  in  the  Hbrary  of  the 
Bctdef^'. 

Profeaior  Tanner  (Examiner  in  Agricnlturu)  said  it 
must  be  rather  discouii^j^ini^  to  those  who  were  anxious 
to  promo  to  these  technological  fx&minations  to  aee  that 
they  wero  not  attendod  by  the  aucceaa  thoy  certainly 
deserved,  and  which  they  might  reasonably  nave  calcu- 
lated upon  ;  but,  as  a  matter  of  fact,  there  was  one  di^- 
culty  attending  all  technical  examinations,  namely, 
estAbliBhing  ih^  connecting  ]ink  between  aciencB  and 
practice.  Persona  qualified  them  selves  by  the  examina- 
tions of  the  Sdence  und  Ajt  Department,  and  showed 
satis  factory  knowledge  of  the  pure  sdencea  which  ho£0 
on  the  Industrie  on  which  they  were  occupied ;  bn£,  oa 
the  other  hand,  to  utilise  th^t  knowledge,  they  required 
practioal  experience,  and  where  help  was  really  reouired 
was  In  connecting  these  two  together:  and,  in  order  to 
attain  this,  the  pcraona  conocmod  required  to  be  educated 
up  to  that  point  at  which  they  womd  see  tho  intLmat<» 
connection  that  exiited  between  Kuccessful  practice^  on 
the  one  hand,  and  Uiat  knowledge  of  science  which 
m!ght  bo  obtamed  in  the  schools,  on  the  other.  In  tho 
depaitaent  with  which  he  was  particularly  connected ^ 
that  of  rural  economy,  this  was  particularly  remarkable. 
A  vast  number  of  schools  of  acienee  weri)  established 
throughout  the  country,  in  which  all  the  foundation 
work  was  laid,  and  theae  were  available  to  those  oon- 
nected  with  tho  agricultural  indnstiT.  But  one  great 
reason  why  farmers*  aons  and  others  did  not  take  adviin- 
tage  of  them  was  that,  on  the  one  hand,  they  had 
got  pure  science,  and  on  the  other  they  had  the  practice 
of  their  farms  to  attend  to.  It  would  bo  a  great  asitist- 
ance,  therefore,  to  theao  technological  examinations  if 
any  arrangement  could  be  made  under  the  Science  and 
Art  Department  for  blending  theae  two  sources  of  in- 
struction, and  what  applied  to  Ms  own  department  he 
felt  was  equally  apphcable  to  other  branches,  and  ho 
trusted  something  might  be  dono  in  that  ditection.  The 
arrangements  that  had  boon  made  for  scholarsLips  no 
doubt  tended  to  promote  the  attendance  on  these  tech- 
nical examinations,  and  he  hoped  more  might  be  dono  in 
that  way.  The  Society  of  Arts  had  kindly  Lnte:restcd 
themselves  in  the  matter,  but  other  subjocts  were  s^ 
prominently  before  the  egricultmal  mind  at  prev^ent  that 
they  absorbed  all  their  interest  and  extra  energies.  He 
hoped  before  another  year  had  paased  over,  however^ 
that  in  that  aection  some  scholarshipa  would  bo  founded 
by  the  different  offricultural  aociotifli,  And  ai  the  people 
became  acquainted  with  the  advantngea  of  eduoatioii  tbef 
would  gradually  respond  to  the  appeal  made  by  thii 
Society. 

Mr,  Frank  Curson  (Yorkahrrc  Union)  said  the  r€«ulti 
of  theso  technicjil  examinations  seemed  rather  inadequate^ 
and  some  persons  might  be  astonished  that  there  had  not 
beon  a  gi^iater  number  of  candidiites*  He  thought 
however,  if  tiio  Society  would  repeat  the  experiment 
made  in  1857,  and  como  down  to  the  proTinoes,  they 
would  meet  with  much  greater  aucceaa,  and  would 
stimulate  much  more  competition  amongst  the  varioui 
institutions.  In  that  year  examinations  wero  held  for  a 
week,  Ha dders field  being  the  centre,  and  if  the  same 
thing  were  repeated,  going  one  year  to  one  centre,  and 
another  to  another,  he  thought  that  very  good  results 
would  be  produced.    They  had  now  at  Lecdt  an  eihibi- 


740 


JOURNAL  OP  THE  SOCIETY  OP  ARTS,  July  2,  1875. 


tion  oontribated  to  by  the  authorities  at  South  Eenaing- 
ton  which  was  doin^  a  great  amount  of  good,  and  the 
paitioular  matter  which  nad  just  been  urged,  that  of 
connecting  practice  with  science,  was  being  accomplished, 
explanations  being  giyen  to  parties  of  80  or  40  workmen 
ofthe  various  indusmal  processes  and  machines.  In  some 
matters  he  thought  they  would  do  much  betterif  thev  tried 
to  do  rather  less.  For  instance  in  the  woollen  manumoture 
there  was  only  one  candidate,  and  he  (Mr.  Curzon) 
took  the  trouble  to  submit  the  questions  to  a  number  of 
the  most  intelligent  masters,  wben  he  found  as  he  ex- 
pected that  thc^  weroAtterly  igpnorant  of  the  science  of 
the  trade,  and  if  that  were  so  with  the  masters,  it  must 
be  so  with  the  men.  When  he  asked  them  what  was  the 
best  mode  of  dealing  with  this  difficulty,  they  said  at 
once  that  if  the  parties  were  not  quite  so  dever  at  head- 
quarters, and  if  they  tried  to  coyer  less  ground  it  would 
be  coyered  more  completely.  They  had  some  yer^r  fine 
specimens  of  wall  decoration  from  some  of  the  pupils  in 
the  Yorkshire  Union,  and  he  thought  if  freehand  draw- 
ing were  encouraged  yery  ^ood  results  would  follow. 
Another  class  of  industry  which  was  not  at  all  dealt  with 
was  lace ;  it  was  a  yery  yalnable  and  important  industry, 
but  the  designs  at  the  present  moment  were  perhaps 
worse  than  at  any  other  time,  notwithstanding  the  mag- 
nificent specimens  in  the  yarious  exhibitions.  The 
great  difficulty  in  connection  with  these  examinations 
was  the  want  of  preliminary  culture,  for  it  constantly 
happened  that  there  miffht  be  a  yery  competent  and 
skilful  dyer  or  designer  who  was  scarcely]  able  to  write 
his  own  name.  Me  concluded  by  again  urging  the 
desirability  of  the  Society  holding  the  examinations 
in  the  proyinoes. 

Mr.  Critehett  remarked  that  it  might  not  be  gene- 
rally known  that  before  the  present  system  was  adopted, 
the  sending  out  papers  to  any  centre  where  a  local  board 
was  formed,  the  plan  was  to  hold  examinations  in 
London  only  the  first  year,  induding  a  certain  amount 
of  rtra  voce  examination.  As  a  sort  of  experiment  in 
the  Second  year  of  the  examinations,  anottier  centre  was 
added,  namdj,  Huddersfield,  but  it  was  afterwards 
thought  that  it  would  be  more  advanta^us  to  the  can- 
didates to  whom  the  expense  of  travellmg  was  of  great 
importance,  that  they  should  introduce  the  examination 
paper  system,  and  ih&t  any  one  who  wished  to  be  ex- 
amined in  any  of  the  institutions  wherever  a  local  board 
could  be  formed  ^and  they  had  been  formed  all  over  the 
country),  should  oe  able  to  attend  on  certain  evenings  to 
be  examined  in  any  subject  he  chose.  That  was  why 
they  did  not  now  hold  local  examinations. 

Xr.  Oeorge  Howell  said  that  Mr.  Curzon  had  touched 
on  a  subject  which  lay  at  the  root  of  this  question, 
the  imperfect  education  of  workmen.  It  was,  perhaps, 
natural  that  the  Society  should  feel  discouraged  at 
the  apparently  small  amount  of  success  which  had 
hitherto  attended  their  efforts,  but  one  thing  to  be  borne 
in  mind  was  the  timidity  of  the  workmen  in  pladng 
themselves  in  a  position  to  be  tested  by  the  examination 
papers,  for  this  feeling  was  well-known  to  exist  at  any 
rate  to  those  who  had  associated  with  workmen.  They 
had  a  vague  apprehension  of  something  like  a  critical 
scholarship  examination  in  the  science  of  the  raw 
materials  with  which  they  were  connected,  and  did  not 
like  to  subject  themselves  to  such  a  thing.  There  was  a 
large  amount  of  practical  skill  and  technological  know- 
ledge of  all  the  processes  of  manufacture,  in  the  hands 
ana  minds  of  the  workmen,  as  was  pretty  well  known, 
but  the  men  were  somewhat  timid  with  re^rd  to  facing 
these  examination  papers.  When  that  difficul^^  could 
once  be  got  over,  and  when  the  men  saw  it  really  was 
a  practical  application  of  their  own  skill,  aided  by  that 
which  they  could  only  obtain  from  reading  or  attending 
classes,  then  there  would  be  a  very  much  larger  number 
of  candidates,  but  that  must  be  a  werk  of  time.  Educa- 
fion  in  this  country  was  still  in  its  infancy,  especially 
Amongst  working  men,  for  many  of  the  most  skilled 


were  brought  up  at  a  time  when  ednoatioii  vis  ittj 
limited,  and  even  when  those  who  had  in  oppoitimitj 
of  attending  a  school  only  reoeived  a  vsry  ekneDtuT 
instruction.  In  the  eehool  which  he  itteoded  hisu^ 
there  wasavery  absurd  rule  which  prevented  the  lohool- 
master  taking  the  boys  beyond  the  first  four  rolei  of 
arithmetio,  however  desirous  or  capable  they  might  be 
of  learning  more ;  and  as  for  geography  they  nsTer 
heard  of  such  a  thinff .  Still,  he  was  not  so  old  is  mta; 
skilled  artisans.  Tatdng  these  things  into  oonndentioQ 
it  would  be  seen  that  for  some  time  they  malt  go  am 
quietly,  and  await  the  period  when  artisans  woudbe 
more  inclined  to  come  and  submit  themselTM  to  tiiM 
examinations.  He  did  not  quite  agree  with  Mr.  CtnoB 
witii  regard  to  limiting  the  nun^ier  of  snbjecta. 

Mr.  Cunon  did  not  mean  to  limit  the  subjeeti,  tat  to 
simplify  the  examinations. 

Mr.  Howell  thought  the  sdbjects  should  be  ntlur 
extended,  so  as  to  embrace  a  greater  vansty.  Ud 
autumn  he  was  asked  by  Mr.  Oritchett  to  ooomomati 
with  the  workmen  with  r^^ard  to  this  questioo,  aai  to 
place  it  before  them  in  a  simple  and  practical  liriit,  lad 
the  result  of  his  so  doing  had  already  been  attondsdwiU 
greater  success  than  mifht  have  been  antidpatel  Tto 
building  trades  were  altogether  left  out  of  the  list  o( 
subject  but  the  secretary  of  the  Amalgamafaid  Co* 
pentOTS  and  Joiners  wrote  to  him  and  asked  ifhetbocgk 
there  would  be  any  objection  to  induding  caipeohyial 
joinery.  He  replied  he  thought  not,  and  subseqvatlf 
an  interview  was  arranged  with  Mr.  Le  Neve  f  ort«i 
when  the  subject  was  talked  over,  and  this  amalgauitai 
society  now  proposed  to  give  an  annual  soholttilupof 
£100  to  the  candidate  who  should  pass  the  bestenm- 
nation  in  the  subject,  if  it  should  be  agreed  to  hf 
the  Council.  There  was  one  condition  which  bf 
hoped  the  Sodety  would  agree  to,  namelj',  tiai 
the  candidates  should  be  limited  to  the  meDbef 
of  that  sode^.  That  might  appear  an  wajvA  lis^ 
tation  in  one  sense;  but  it  was  difficult  to  gtt 
workmen  to  vote  funds  for  special  purposes  ootnie  tto 
own  organisations,  and  he  thought^  as  it  was,  it  wut 
great  step  in  advance.  Mining,  again,  was  not  inchidBl 
in  the  lisc  of  subjects,  though  a  great  deal  of  EogUmTi 
greatness,  both  at  home  and  abroad,  depended  on  Itf 
mining  operations.  He  had  bronght  the  matter  be&R 
the  trade,  and  he  had  no  doubt  that  the  National  Sodetf 
of  Miners  would  take  a  similar  step  to  the  caxpeotea, 
and  offer  a  scholarship  of  £100  for  the  best  candidtto  is 
that  subject  if  it  were  added  to  the  list  Now  when  yoi 
find  assodations  taking  steps  of  this  kind  it  showed  the; 
were  already  making  great  progress.  He  might  R^ 
having  as  great  a  knowledge  of  the  working  men  o( 
England  as  almost  any  man  could  possess,  that  they  wtm 
progressing  very  fast — fcister  than  many  peisone  ▼«« 
aware  of,  for  it  was  impossible  that  this  progresi  ehooU 
be  seen  in  all  particultfs.  It  was  bdng  made,  howere, 
and  it  appeared  to  him  it  was  the  peculiar  hatiosm 
of  the  Sodety  of  Arts  to  combine  that  pncticu 
skill,  which  he  bdieved  Englishmen  possessed  OTertU 
other  nations  in  the  worid  (though  he  might  be  wwo?. 
for  his  experience  with  regard  to  other  oountritf  *« 
limited),  with  that  scientific  knowledge  whicsh  scitttitt 
men  had  accumulated  for  their  use.  With  "fif"*  J? 
text-books  tor  workmen  generally,  he  ™iK^* J'^J™' 
question  by  his  own  particular  trade.  Th«e  had  bees* 
great  number  on  buuding,  of  various  desoi^««;  ™ 
regard  to  joinery  he  was  not  in  a  position  to  »y  ^^ 
far  some  of  these  elaborate  treatises  did  c<»^.  ^ 
amount  of  sdentific  and  practical  knowledge  which  ww 
necessary,  but  with  regard  to  bricklaying  he  n«Tcr  on 
with  one  which  contained  anything  like  the  PJP^'^Ki 
cation  of  scientific  skill  to  bricklaying  untfl  ws  Wjw 
were  published  by  the  Sodety  of  Arts  after  tiwBxu^ 
bition  at  Paris.  He  thought  the  siigg«*»^.^ 
by  Mr.  Hooper,  if  carried  out,  would  be  vfty  tilniw 
and  if  some  competent  men  were  appointed  to  go  ^^'^ 
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taptpen,  andameodthem,  with  regard  to  phraseology  or 
fhnioaKtiee,  an  amount  of  information  would  be  ool- 
oted,  which,  he  belieyed,  was  not  poeeesBed  at  the  pro- 
mt time. 

The  Chairman  said  what  had  been  advanced  would  be 
eighed  by  the  Council,  and  he  had  no  doubt  that  some 
^  would  be  taken  on  the  subject.  It  hod  been  their 
ject  lately  to  obtain  lectures  of  such  a  character  as 
>ald  on  publication  become  text-books  on  the  various 
bjacti  treated  of. 

lajor  Donnelly  remarked  that  he  believed  the  Council 
1  not  in  any  way  consider  the  present  list  of  subjects 
be  exhaustive,  but  others  were  added  from  year  to 
IT  as  it  was  believed  they  would  be  taken  up.  He  did 
i  know  whether  any  members  of  the  Council  were 
Appointed  at  the  result,  but  for  himself  he  had 
luch  feeling,  and  three  years  ago  if  he  had  been 
M  he  should  not  have  expected  to  see  half  so  many 
ndidates.  Any  such  work  as  this  must  take  a  long 
M,  not  only  in  getting  the  examinations  known,  but 
getting  the  subjects  studied.  This  examination  was 
t  limply  in  teohnology,  but  included  a  certain  amount 
pore  sdenoe,  and  in  order  to  pass  in  this,  the  Can- 
ute must  attend  night  classes  for  saytwo  or  three 
sif ,  before  he  was  properly  qualified.  Therefore,  con- 
leriog  that  several  of  these  subjects  had  only  been 
ded  in  the  last  year,  he  was  really  surprised  to  see  so 
ukj  candidates.  The  subject  of  mining  had  been 
Sgoited,  and  no  doubt  it  would  be  a  good  subject,  but 
oocorred  to  him  that  the  Science  and  Art  Department 
rtadyheld  examinations  upon  it  The  great  point 
nch  had  come  out  firom  Mr.  Howell's  speech,  was  that  i 
e  workmen  themselves  were  taking  an  interest  in  the 
itter,  and  that  must  reall  v  be  the  backbone  of  the  whole 
ing,  for  unless  they  took  an  interest  in  it,  and  felt 
wu  for  their  benefit,  it  would  not  prosper,  and  woiUd 
i  be  worth  going  on  with.  Employers  might  do 
post  deal  by  giving  encouragement  to  the  movement^ 
lome  no  doubt  did,  and  he  hoped  more  would.  But 
By  must  not  look  at  the  matter  from  an  employer's 
«nt  of  view.  They  need  not  blink  the  fact  that  in 
iything  of  this  kind  there  must  naturally  be  a  certain 
Boont  of  jealousy  on  the  part  of  employers  of  labour 
tnerally,  though  fortunately  there  were  many  who  had 
k  loch  feeling.  Still  they  could  not  expect  employers 
nerally  to  push  it  to  any  great  extent,  and  the  great 
)pe  of  any  such  scheme  prospering  must  be  the  work- 
en  themselves  taking  it  up  and  feeling  it  was  for  their 
m  advantage  to  further  it  to  the  utonost  of  their 
)wer.  In  that  point  of  view  the  remarks  which  Mr. 
owell  had  made  were  the  most  cheering  he  had  heard 
ralong  time. 

Xr.  Ouson  next  brought  forward  a  suggestion  of  the 
ockabire  Union  made  at  a  district  oonrorenoe  in  the 
^•West  Biding,  attended  by  delegates  from  150 
ititotions,  that  the  elementary  examinations  should  be 
ud  in  February  instead  of  March.  The  first  suggestion 
id  been  that  they  should  be  held  in  December,  but  they 
|d  labBM^uenUy  decided  upon  Februarv,  and  the  object 
f  changing  the  date  was  that  there  might  be  a  longer 
it^rvAl  between  the  date  of  the  various  examinations, 
)  aa  to  make  it  easier  for  the  committees  to  properly 
^d  to  them.  There  was  now  the  elementary 
*muation  in  March,  the  Whitehall  examination  in 
^>  and  the  South  Kensington  in  May,  and  it  was 
xceedbgly  difficult  for  small  institutions  to  give  the 
«<l««ite  attention. 

Jb;  Critchett  said  this  would  not  affect  the  Society  of 
^n8  in  any  way.  These  examinations  might  be  held  at 
»y  period  most  convenient. 

^.lorris  (Birkbeck  Institution)  thought  it  would  be 
!?y  adrisable  to  change  the  date  of  the  Society's  General 
-xammationa  if  j>os8ible.  Of  course  they  only  made  the 
"*?«jtion.  believing  it  might  be  possible  for  the  Society 
0  make  a  change ;  if  not,  of  course  they  would  withdraw 


it  In  the  first  place,  the  session  oommenoed  the  begins 
ning  of  October,  and  at  the  commencement  of  Uie  follow- 
ing March  the  elementary  examinations  were  held,  and 
about  six  weeks  afterwards  the  p^neral.  There  was, 
therefore,  a  very  short  space  of  time  between  Octob^ 
and  April  for  the  students  to  prepare  themselves  in  as 
thorough  a  manner  as  could  be  desired.  They  were 
mostly  engaged  during  the  day,  and  had  but  a  short 
time  to  ^ve  to  study,  and  if  the  examinations  were  de- 
ferred till  the  beginning  of  June  they  would  gain  six 
weeks,  which  would  be  of  great  importance  to  them;  Uie 
teachers  would  be  able  to  prepare  them  better,  and  tho 
students  would  have  more  chcince  of  success.  Another 
reason  was  that  examinations,  as  a  rule,  should  be  rele- 
gated to  the  end  of  the  course  of  study ;  and  inasmudi  as 
the  courses  of  the  different  institutions  went  on  till  June, 
the  examinations  should  take  place  about  the  time  the 
courses  finished.  A  further  argument  was  that  the 
attendance  on  the  examination  caused  an  absence  of 
students  from  classes  by  which  they  often  lost  valuable 
instruction.  The  last  argument  was  that  the  arrange- 
ments of  the  institutions  were  very  much  interfered  with 
by  the  examination  coming  so  early.  He  was  satisfied 
that  if  they  could  be  held  later  better  results  would  ensue^ 
the  students  would  be  more  successful,  and  the  examiners 
would  be  better  pleased  by  having  far  better  papers 
handed  to  them.  He  would  therefore  propose  tmi  the 
Council  of  the  Society  of  Arts  be  respectfully  requested 
to  change  the  date  of  the  general  examinations  to  the 
first  week  of  June. 

Mr.  J.  H.  Levy  (City  of  London  College)  seconded 
the  proposition.  As  one  who  had  worked  for  a  great 
number  of  years  in  two  of  the  largest  institutions  con- 
nected witn  the  Society  of  Arts,  he  had  felt  the  great 
difficulty  that  resulted  from  the  present  practice  of  hold- 
ing the  examinations  so  early.  In  his  own  case  it  had 
resulted  in  this,  that  he  had  been  obUged  to  curtail  the 
course,  so  as  to  crowd  it  between  October  and  April 
insteadof  between  October  and  June,  because  if  he  arran^^ 
it  to  extend  from  October  to  June,  as  the  examination 
was  to  be  held  in  April,  one  of  two  things  must  have 
happened,  cither  the  pupils  would  have  gone  over  only 
part  of  the  subject,  and  therefore  would  have  been  un- 
able to  answer  the  questions  in  that  part  of  the  course 
which  was  to  oome,  or  if  they  had  gone  over  the  whole  of 
it,  he  would  have  to  give  recapitulatory  lessons,  or  would 
have  no  class  at  all.  The  effect  of  holding  the  examina- 
tions before  the  session  was  over  was  to  take  all  the  life 
out  of  the  remaining  part  of  the  session.  The  matter  was 
one  of  some  importance,  but  of  course,  if  the  arrange- 
ments of  the  Society  of  Arts  were  such  that  it  could  not 
make  the  desired  change  no  more  was  to  be  said. 

Mr.  Cnrson  said  the  two  questions  were  quite  dis- 
tinct, namdy,  the  changing  of  the  time  for  the  elemen- 
tary and  for  the  generaiexaminations.  He  did  not  see 
why  the  dates  October  to  June  should  be  so  often 
mentioned,  for  in  their  largest  institutions  the  classes 
were  open  all  the  year  round,  and  75  or  80  per  cent  of 
the  students  attended  throughout  the  entire  summer. 

Mr.  Vorris  said  that  was  a  happy  experience  which 
could  not  be  expected  in  London. 

Mr.  Voldwritt*!  experience  led  him  to  oppose  the  pro- 
position of  Mr.  Korris.'  He  spoke  of  the  practice  and  habits 
of  students  in  the  central  parts  of  London,  but  with  refer- 
ence to  tiiose  in  the  suburbs  he  thought  any  change 
in  the  time  of  the  examinations  so  fa,T  from  benefiting 
the  institutions  would  have  the  contrary  effect.  The 
fact  was  that  as  soon  as  the  evenings  began  to  be  long 
they  would  not  attend  the  classes,  and  he  very  much 
doubted  whether  they  could  get  half  of  them  to  continue 
their  studies  up  to  so  late  a  period  as  Mr.  Korris  spoke  of. 

Mr.  Stapley  (Crewe)  thought  it  would  be  most  detri- 
mental to  the  students  generally  to  alter  the  time.  In 
their  institution  the  same  class  of  students  went  in  for 
the  general  examination  of  the  Society  of  Arts  as  went 
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in  for  tho  axami]i:!4.tioii  of  ih&  Science  and  Art  Dapart^ 
meot^  It  toolc  them  all  their  time  to  prepare  for  those 
exAtumationSr  and  hs  wm  a^id  that  li  tho  ttma  wore 
mltored^  »s  viis  propoa&d,  to  the  end  of  May,  or  th^@  &nt 
w«^k  o!  Janai  theii  studies  would  be  serioufllf  mt^' 
f^ntd  vfith.  At  prea«iit  they  got  OTer  the  Societjr  of 
Aria  examination  before  prepamig  for  the  othetr. 

Mr.  Popplet(»n  (Aldershott)  aaid  a  poi^Oiiflfli€fit  of 
tlje  date  would  probably  do  away  altogethei*  wi^  the 
«3tBniinfition  of  the  troops  who  were  now  about  starting 
,fi>r  the  autumn  manoeuvTes,  and  were  therofOTO  obliged 
to  g^t  lill  the  work  of  the  examination  over  as  aoon  as 
possible  in  order  that  the  results  might  be  made  known 
fiefore  they  were  dispersed  all  oyer  the  countrj-, 

Mr,  0.  A.  Smitli  (Birkheck  Institution)  said  it  was  only 
proposed  to  hold  the  examination  the  firat  week  tn  June, 
and  he  thought  it  might  bu  got  over  in  time  to  m^et  the 
cbjeotion  of  the  l^at  speaker,  Witt  rogard  to  the 
general  arguments  his  oscperience  was  sicnilar  bo  that  of 
Mr,  LftTy.  The  students  had  to  go  up  for  examination 
before  the  coorae  wiis  much  more  than  naif  complete . 

l>f.  Teats  said  some  attention  would  have  to  be  paid 
to  the  cpnvpnisnc^  of  the  eiaminers^  who  might  at  a 
later  period  bo  no  overwhelmed  with  work  as  to  be  unable 
to  attend  to  ttese  duties, 

TAt  thia  point  Mnjor^Gbnetal  Etvrdley-WOmot  was 
obliged  to  leav^,  and  tho  ctuir  was  taken  by  Mnjor 
Donnt;lly.] 

Mr.  Norrifl's  rosolutioa  waj  then  put,  and  was  earned 
hy  a  majonty  of  one, 

Mr-  amith  (Birkbeek  Imtitiition)  then  moved  that 
liOgic  bfl  I'e^sred  to  the  list  of  subjects.  Ho  anid  this 
->Topo«itioa  roqttired  very  little  to  be  sard  upon  it, 
lecansa  ibe  subject  stood  npon  its  own  merits.  He 
thought  it  rery  impdriant  that  those  higher  subjects 
okould  bo  eniM^itraged  by  csiiificates  and  priises  bcin^ 
awarded  for  them, 

Mr,  Worrit  sficonded  the  proposition,  saying  that  if 
the  Society  udviacd  thi?  teaching  of  Logic  it  was  oidy  a 
niitural  conacinK^nce  that  they  should  exam  me  in  it.  He 
4 id  not  stippost^  the  expense  of  the  ejiauiination  would 
bo  very  grrjat,  and  he  believed  there  would  be  a  sufficient 
number  of  caodiJalos  to  make  it  worth  while. 

The  Chairman  said  the  anbjeot  seemed  in  rather  a 
longuifthing  eUte  when  it  wai  taken  off  the  list,  the 
n^iiabMof  cindidatea  in  1872  being  30:  in  1873,  21 1 
and  m  1874  only  S.  ^  ' 

Mr.  Wotris  said  if  it  were  continued  the  number  might 
again  be  30  or  more.  Mr,  Smith  had  six  pupils  toady 
to  go  up  in  his  own  class. 

Mr,  Levy  thought  he  could  throw  a  little  Hgbt  on 
this  subject  with  regard  to  the  faEing  ofT  in  the 
nurnhers.  His  own  expcrienoe  waa  that  the  Examiner 
tn  Lfjgic  waa  bj  n  great  extent  responsible  for  that 
result,  because  some  of  the  examination  papers  appeared 
to  be  iet  with  a  viow  to  finding  out  whether  the  pupil 
agreed  with  the  exam mer  on  some  contr ovarted  questions 
in  philosophy  rather  than  with  a  view  to  find  ont 
whether  he  waa  a  logician  or  not.  This  was  objected 
to  by  some  of  tho  candidatea,  and  bad  cortainly  con. 
Iributed  to  the  falling  off  in  the  number  of  candidates. 

The  resolution  was  then  put  and  carried  unanimously. 

Dr.  T«atfl  proposed  the  addition  of  Shorthand  to  the 
list  of  subjects.  ^  Tho  uso  of  ahortband  was  very  much 
on  the  ioareaao  in  largo  counting  houses  and  mercantile 
establishments,  iind  now- a- days,  a  confidential  clerk  or 
oorrefipondent  was  required  almost  of  necessity  to  bo  a 
shorthand  writer, 

Mr,  J.  H,  levy  seconded  the  proposition.  It  appeared 
jiMst  one  of  thosQ  subjects  which  ought  to  ba  oxamined 
^^k-^^.u^''^*^  '^^  hardly  any  branch  of  knowledge  in 
wnich  there  waa  more  quaokery ,    Books  were  adv erttfed. 


which  professed  to  teach  Um  moirt  p«{f«t  mmm 
the  smoHeet  posiiblo  space  of  time,  ^  ssiof  f 
aftor  f^atktislastieidly  wast;ing  a  doal  of  taBM  ol  | 
over  such  bookg,  gave  np  the  subject  in  Ha^ 
of  th^  functions  of  the  Society  wu  to  peili^tflH 
diroction  sound  knowledge  couM  he  oli|J9| 
thought  they  might  do  a  great  deal  of  goad^S 
He  fdt  anre  that  there  would  be  no  lack  fvt  cad 
for  the  Birkbet^k  Inatitntkm  and  the  COfol  j 
College  adone  would  scoid  np  a  considembU  noat 

Mr.  Rorris,  in  supportiag  fhi 
not  see  any  ^oat  difficulty  in 
tions.    The  isodoty  of  Art*  n^*.  x, 
sage*  which  should  bo  printed  and  iciit^™ 
ordinary  way,   in  the  aame  manner  as  tkflt 
writing  from  dictation ;  they  might  Ve  of  djiIt«iiM 
of  diJ£ fruity,  and  might  be  read  at  diSkrent  i 
speed,  say  SO,  100,  ana  120  wards  p«r  minute,    i 

Mr.  Cnnen  said  they  bad  had  a  larfs  op«4 
shorthand  in  the  Yorkahtre  UoIchIi  H  th^  cm 
nect  with  the  ezaminaltofi  In  »b<irlhaiid  iti  i|fl 
to  practical  pnrposQs,  it  wonld  be  vtry  nisfaL    a 

Mr.  Noldwritt  thought  tlie  addition  «»f  Ma 
would  be  very  popnlar*  but  he  did  not  see  bfiV  fli 
connect  shorthand  with  its  application  to  puiM 
poses ;  that  mu^t  rest  with  the  studenti  theoH 

Mr.  Levy  said  there  waa  no  anbject  b  ^pIII 
Apaolal  knowledge  was  required,  becstiie  thi  ll 
ticmi  whkih,  were  applicable  in  aome  oaUiB^  ■ 
tuidleii  in  o^ers,  J^fl 

Br  Yeats  thought  there  was  one  itnfi4^^| 
in  shorthand  which  should  not  bo  lo«t  flH 
i&crecy.  He  had  teamed  shorthands  Hann^n 
ei?ea  before  ho  learned  longhand  wriUflgi  ^^^'^ 
by  hu  father,  and  by  a  slight  inti^rcbang^  of  tbll 
could  be  made  either  to  he  le^fible  to  another  |i 
not  as  might  be  desired.  J 

The  Ghainnan  said  the  one  ipoat  adTsotttiJ 
hand  was  that  yon  could  diotatfi  tn  a  qmII 
minntos  a  letter  which  it  would  take  •  kmra 
write.  The  gr<eat  point  ia  aborUiaiul  w  V 
writer  should  bo  able  to  read  his  own  notau  M 
foro,  whether  in  the  examinayon  tbr  frngiB^ 
hund  was  s^nt  up  for  ojcaminftiion  *■< 

imporUnt  that  it  should  be  txansU^  ^''i 

Boemed  pretty  orident,  howorer,  ibui  n  wvi**iil 
dti^irable  to  add  this  to  the  list  of  tnbjtAU*  ( 

Mr.  Vorria  thonght  many  dMcoltlot  irO«U  I 
come  if  the  Sode^  adopted  one  systanip  mf  M 
system,  and  required  all  candidatee  to  be  tarn 
that.  By  that  means,  and  by  insisdng  ^«  •  ttm 
of  the  shorthand  being  sent  up  as  will  as  111 
themselTei^  be  tbonght  all  difficnltiea  vooll  li 
come.  He  did  not  att&cli  nny  importane*  lo  fl4 
shorthand.  i 

Mr,  T.  E.  Wriglit  (shorthand  wnter)  Mil  tkn^ 
doubt  it  was  becoming  nsifonulh*  nscdt  not  «•!■ 
reporting,  but  in  merosntilc  and  k'^d  oflk« 
would  doubtless  thorefofe  bo  of  great  ateHJ 
thoroughly  practical  eiEamination  oould  l^^H 
especially  as  it  often  C4me  und^r  Tm  notifllB^ 
men  after  studying  it,  fancied  thoy  wer«  tdln^ 
ficientf  and  could  write  a  certain  numtMr  ol  M 
minute,  when  in  truth,  on  putting  thdr  abfiltt«i  I 
test  they  could  not  ae^^ompltsh  more  Ibaa  haif  M  1 
and  bad  great  dillicnlt^  In  readinip  vhit  ttfl 
written.  Altbougb  he  used  FitiMiL*a  iymfeata  ^lam 
must  protest,  howevcXf  in  tho  gcoend  xntciiidA 
that  or  any  other  being  innstea  upon  in  ths  f^ 
tions,  bf^cause  a  person  who  mod  ijaol^^n^^d 
be  quite  a«  competent^  nnr  dM  lu  ise  t^^ 
anything  necessarily  to  do  with  mjibm  '■  ^* 
The  two  requisites  wetr«to  wiilewitiit 


np^ini^" 


^ccttrsu^y,  and  any  t*andidatQ  who  cotiM  fulfil 
*     I  tm^t  te  be  untitled  to  a  certificate* 

li&m,  un  bein^  put  to  the  Tote^  wa^  corned 

m  (AlderitMitt}  broTight  forward  a  propo- 

hi  liBil  seTOTwi  Um««  fftt^^e«ted,  tliat  Biir* 

isTeUing  should  be  iiicluded  in  th»  examina- 

jDnndpS  objoct  id  doing  so  was  t<)  afTord  an 

tlm  Eoyal  Euginoers  to  give  aomo  proof 

to  do  thair  work,    ^lany  of  the  men  wcro 

itt  tind  as  gre&t  sattjf^tioa  had  oriBcn 

Irom  the  offioors  encouraging  thuir  attend- 

8oct«l^*8  examiDAtioiM,  he  wished  to  mtike 

anaful  lu  jKmibla  to  the  men.   Hq  h!v<l  proniii^d, 

~i  to  htmg  this  Auhje^t  forward,  aad  tha  feeling 

^  men  was  unanimoaaly  in  iU  forvonri     He 

\  ilflo,  that  he  regrstted  the  Society  had  dia- 

examini^tioni  in  those   iubjoct^  which  were 

tf  the  Science  and  Art  Dopartmont,  the  latter 

as  being  in  eom^  re>pe<rtfl  aot  b^  suitable  to 

\Xfiit  who  wished  to  pro«eat  themselTea.    For 

waa  a  great  dtal  of  nm^e  «b<}ttt  aome  of 

■zid  he  bad  known   mwy  imtancoB 

.  who  had  been  rejAot^d  fbr  aotne  i%ht 

mntti(!«t  of  Ibrm,  had  been  no  diflnppolntod  as 

to  again  prfidunt  themaelvefl. 

■rtflan  thought  it  would  be  almost  a  work  c^f 

'i^ntbrthe  Bodoty  to  introduce  this  subject 

;  >y&I  Engine<7rs,  inasmuch  as  they 

1  for  by  tho  rules  of  the  lerdce. 

B'^v  i^usrv vying  School  at  Chatham,  where  the 
noi   only    tanght    but    examined ;    from 
were  pa«aed  on  to  tho  Gtmaral  Ordnance 
>jttthflinpton.    ThDy  ware  continnfdly  em- 
Tvrvin^.^jid  wetio  promoted  and  paid  accord- 
Hfl  survey OTf.    Ue  did  not  want  to 
tSie  men  having  any  opportunities 
vice  to  them,  but  he  did  not  really 
19  of  tho  Society  would  be  of  any 


lition  wtia  withdrawn  \vithout  a  dirision. 


said  there  wj^h  anothor  t^ntter  on  which 

itrongly,  vb,,  cimdidates  la  the  olementary 

tiTi  rii-mi  wore  Allowed  to  paaa  if  they  obtained  25 

■>f  the  total  Tiumbcr  of  marks,  a  proportion 

1  that  fi4Jopted  in  any  othm*  <53M,minatton  he 

witlu    They  bad  adopU?d  at  Aldc^rshott 

:  trkinif  iiaod  by  tho  Soicince  and  Art  Do- 

I!!  1  Liid  ti>tal  number  of  murks  being  120,  if  a 

fiUined  yo  hk  pfiper  wa«  marked  "EVcoUent," 

uui¥«d  a  prLcti ;  if  ho  got  GO  it  was  marked 

4nd  ii  he  got  30  it  was  n  mere  pass  ;  but  he 

.  tho  latt^  number  too  low,  and  suggested 

lioimam  8ho^d  be  raiaod. 

if  10  a  aaiil  Aldershott  might  bo  ahead  of  the  rast 

jttMry,  but  it  oeitainly  would  not  do  in  Yorkahiro 

1^  itandard  at  predE^nt.    The  national  system  of 

t  fpus  aa  yet  of  so  meagre  a  oharacter  that  ho 

'*^  they  were  much  indebted  to  the  Society  of 

'"'t  goniirouB  troatm'iint  of  the  candidates. 

B«  a  Yorkshiroman^  cotild  not  allow 

t  b9  pan  without  question,    Hia  obj&ct  waa 

Hficalc*  granted  under  tho  sanction  of  tho 

oii  be  look«d  upon  with  rospoct,  and  he 

I  wQfJd  not  he  the  c^aso  tinleaa  some  change 

dtic«d  in  the  direction  be  had  mentioned. 

fffiid  if  the  proposed  change  had  any  efiect 

lid  be  to  shut  out  Bomo  of  the  candidates 

t  wont  in  for  the  gonortd  examination,  and 

ip«rticulat  case  prodent  to  his  mind,  where 

^vadd  have  been  t«  o3£jclude  from  the  general 

I  a  (landidate  who  obtained  a  first  prise.    He 

n  it  very  unwlso  on  ibooount  of  the  com- 

I  aoglaoltd  stite  of  elementary  education  in 


England  to  t  iko  any  action  which  would  shut  omt 
persons  from  the  higher  calCoro  because  their  education 
was  somewhat  deficient  Such  a  course  aa  was  propoaed 
would  be  beneficial  some  years  hence,  but  at  present  ho 
considered  it  premature, 

Tbs  Bev.  J.  W.  Cundey  f Bolton)  said  if  it  were 
dosir^d  to  raise  the  standard  so  that  the  certificatei 
might  not  compara  unfavourably  with  others,  it  mip^ht 
be  don«  by  iuoretwiing  tho  percentage  of  marl^  required 
for  a  pass,  at  the  same  time  if  necessary  making  the 
whole  paper  easier* 

Mr*  Cunon  did  not  see  how  that  would  sdter  tho  case* 
He  was  anxioufl  to  emoonrage  a  large  number  of  candi- 
dates to  prraant  thomaelTBSi  and*  thereibre,  hoped  no 
change  would  be  made. 

Tho  BoT,  J.  W.  Gundey  said  it  wai  a  well  known 
fact  that  at  Oxford  the  hiitdest  papers  wero  not  set  in 
those  colleges  where  the  blue  ribbon  was  most  di&icuit 
to  obtain-  Far  easier  papers  weraa«t  at  Balliol  College, 
whoie  ficholar^hips  were  v^iry  difBcnlt  of  attainmentf  than 
tbote  s«t  at  some  of  the  balls. 

Xr.  Popple  ten  said  ho  had  had  experience  of  a  great 
many  difcjront  cxaminationfl,  and  be  thought  if  40 
marks  wero  adopted  a^  the  minimumf  the  standard 
would  more  nearly  approach  that  of  aimilar  oacamina' 
tlons  elsewhere. 

The  Chairman  aavd  the  Society  only  suggested  a 
mioiinumT  but  unfortunately  there  waa  always  atendeney 
in  such  coses  for  the  minimum  to  becomo  a  maximum* 

Mr.  LsTy  asked  if  tho  number  of  candidates  attending 
these  cxaminationi  wns  so  fur  increasing  as  to  warrant 
a  railing  of  the  standard. 

Mr.  Critohett  replied  that  they  had  no  complete  re- 
turns thU  yoEir,  these  elementary  examinations  being 
entirely  outaido  the  Society.  Tbe^  simply  issued  tho 
examination  papers  for  the  cont^enienoe  of  tho  institn- 
tlona,  and  did  not  dictate  how  they  should  be  used, 
merely  suggesting  in  a  note  th^t  th^y  thought  30  wai 
the  lowest  number  of  marki  which  could  justify  a  p«M, 
ThofO  wajs  not  the  slightest  feaaon  why  at  Aldcrshott,  or 
anywhere  else,  th**  minimum  should  not  he  fixed  at  40, 
or  qven  higher, 

ICr,  Foppleton  remarked  that  with  such  a  snggestion 
before  them  the  examiners  did  not  like  to  refuse  any 
candidate  who  obtained  ^D  markfc  Ho  would  move, 
therefoto,  that  the  suggett&d  minimum  should  be  40 
instead  of  30, 
The  propoittion  wns  lost  on  being  put  to  the  meeting* 
The  Chairman  next  invited  discussion  on  tho  ques- 
tion— 

"HowfAraniUift  liiitltaUoo»  oa-optrnto  with  fli©  Unt^wltroT 
gaoiiMlilge  in  tlie  aow  Beheine  for^wtton-Uns  Univeniiy  wlacatlaii  »t 

[lOisUl^:^  ai  OrtJPtTM !  "*  

•  IR  oontieiotiiia  wltHtUl*  iiibj(j<3t  a  eSnjaliiF  hu  been  hiued  iiy  f>r 
Parkhnrsl,  Hon.  tea,  of  th*  Leinoullln  «ild  CbMblra  LThIod,  kj  th« 
tiiitltaUijns.  from  whteli  tJia  mUowlag  li  «i  SitrtotJ— The  Couiipil 
deiireto  call  your  alienltoa  tothe*d™&t*g«ofl""aTwltoiBiJbliittitafcei 
as  y oar»  nndef  the  Cvinbrklffa  Unlrenlti'  Ixtemlon  9<]tiftm&.  For  thfl 
ium  of  abtJLit  iAO,  elLtie?t  pold  ia  wIvanoQ  or  ^iimraateetl  by  k  Iwal 
0«raiiBlt*ee,  tlw  UnlTOTSlfry  wlU  $ap\\\y  a  lecturer  Who  will  dullfar  a 
«Qur»e  of  wvtkls  toctajf*!.  In  nwwiaElou  witli  wMlily  cImm,  fora 
termor  12  »eefci,  on  mek  Utorary  of  »£lenUflfi «y «t m  *"*?;« 
wteetl  BtKjn  bcEwooti  the  lf>c.il  coiumlttflo  aoil  the  Uoivetiity.  Thq 
siiin  pilJ  tt>  Ihu  Uulvemlty  Cuvora  tlifi  ouil  Is  wapeot  of  tka  lactarar 
and  Cff  tho  niamlriatiaii  »ud  ourtkilcate*.  All  other  flipensM,  so  eh 
as  Tctii  of  womi,  prtotltiff,  ad^trtliliig:,  Aw.^  uro  bomu  bf  Uo  ocal 
eointulttio.  The  imouot  oh&rfed  ii4  fflM  to  tho  putHl*  by  Iha  IoojI 
c.>mmnta«  Itaa  virtodat  dUTflTvat  [ilacM  fpom  3i.  to  3U.  for  a  coafso 
of  li^rurw  and  ctasioa.  A*  tho  abllHy  of  th*  UolveTstly  truupply 
tuftcher*  lit  tho  rate  incnttooed  dcpeudi  la  waie  defiw  oppi*  "• 
teachers  time  bcltig  fully  einplayed,  \t  U  ifcry  dflilnible  tiiat  two  nr 
nioro  otlylibouring  lci*illiitfl»  should  iffroo  to  eaiiJloy  the  vnmv 
Ujiielur  in  th«  aamp  subf ect*  <>a  (Idfatiiot  lUyi  of  tlio  *cok.  In  laoh 
B  cam  tho  triTolMtiif  e.Tpenstft  of  itie  teacher  to  anil  tfom  theiu  Instil 
tutei  wottl4  be  defnyetl  by  lhv>  local  c.'rrnniltHJ<»i.  Whore  oqj  ccia- 
ouTfwit  lyitenL  can  be  adii|^to.l  mth  other  Imiltatlooi,  It  miy  bo 
«<Milbl«  to  liirtJtut»4  ooun..^  of  Uaehtiiif  pJdreaod  to  *  tpeoliil  «!»«, 
in  iirmn^iiieat  whlcU  iroald  be  found  wpedilly  spplMble  to  Udl«- 
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Mr.  Gxuioii  ftud  the  YorkaMre  UoioQ  had  deddod  on 
ofedug  twelyi^  nominaUons  to  twelir«  oa^Qdidateflp  recom- 
mecdtd  l)y  the  TiinoiiB  eommitteea  &xi»tmK  In  the  cen- 
ls«t,  where  the  lecturos  were  to  be  delivered.  They  w«r© 
flniesTOHiing^  in  eonnection  with  the  tinioaa,  to  mtOiM 
©Tify  organkation  which  could  bo  broiight  to  bear  on 
the  work  of  edocAtion,  commencing  with  Ihe  elem£*ntary 
eicaimiiation  of  the  Society  of  Arta,  itad  eondndLcg  with 
the  College  of  Seienee  at  Leeds,  He  had  been  informed 
that  the  Bfune  idea  of  giving  free  tickets  for  the  Univer* 
lity  lecture  was  beiug  swiopted  at  Exeter,  and  if  this 
were  camod  out  elsewhere,  it  would  doubtless  give 
Vigour  to  tha  mo  cement.  He  should  ako  recommend 
Sime  central  couree  of  action.  In  the  Nerth  of  Eugland 
the  work  had  beesn  almost  entirely  done  by  ladies,  and 
he  reeommended  their  co-oporation  being  inTited  in 
this  branch  of  Ihe  work,  for  they  knew  more  about  it 
don  anybody  else, 

Mr.  St&pley  said  the  greatest  difficulty  was  to  raiAe 
the  guarantee  fund  required  by  the  Univeisity*  The 
Crswe  Mechani^a*  InHtitution  was  one  of  the  first  to 
mamonalise  the  University  with  respect  to  thii  icheme, 
and  he  was  disappoiuttHi  that  the  UniToraity  had  not 
beea  more  liberal,  lu  such  a  place  as  Crowe,  where 
there  were  no  ^oat  cap! tali ats,  there  would  he  a  great 
difficulty  in  raising  a  guarantee  fund  for  £150  for  three 
suhjecli,  £60  for  each»  and  if  the  Society  could  devise 
auy  scheme  for  getting  over  this  difficulty  they  would 
be  conferring  a  great  boon, 

Hr.  J.  H.  LsTy  thought  the  queetioa  in  its  pr^ent 
shape  was  almost  a  sarcastic  one  ]  it  should  rather  be — 
"  Mow  far  ooiild  tho  University  of  Cambridge  co-operate 
with  the  Institutions  in  the  new  schema  for  extending 
Univeisity  education  at  populous  centres."  So  far  as 
London  was  coneerned,  at  any  rate,  what  they  pitJposed 
seemed  very  like  a  joke.  They  said^  *'  If  you  will 
guarantee  ufl  the  money  we  wQl  send  you  teachers;"  but 
he  had  not  tho  leoat  hesitation  in  saying  that  the  same 
offer  might  be  retort€;d  on  tho  Unirersity,  There  was  no 
difficulty  in  London  iu  finding  teachers ;  the  difficulty 
was  the  moTiey.  In  provincial  townsp  no  doubt,  things 
might  be  different,  and  there  might  be  a  great  demand 
for  intelJeotual  culture  witho  ut  proper  teachers.  To  such 
places  the  Univerfiity  might  very  well  estteod  its  opera- 
tigna  without  intarfertug  with  existing  organisations,  but 
it  was  altogether  different  in  I^ndon.  He  had  always 
nrgad  upon  tho  Society  of  Arts  not  to  diminish  tho 
ivnmber  of  their  aubj^tts,  and  he  believed  if  they  would 
only  try  to  hold  the  aocietiea  togethijr,  and  to  send  ke- 
turera  amongst  them,  they  had  still  a  great  work  to  per* 
form, 

Mr.  Korris  did  not  think  they  were  in  a  position  to 
take  any  action  with  reference  to  tho  proposed  University 
ichemo  until  the  Mansion-hoaao  committee,  formed  on 
the  10th  Juae,  had  put  forward  some  proposaU,  In  the 
provinces  he  thought  the  tniititutions  could  cooperate  by 
requesting  that  tbe  iL^cturte  should  be  deliTwelia  thei 
own  buildiuga,  by  which  they  would  save  oxpeoie  and 
bo  able  to  offer  advantages  to  their  members, 

Mr,  Koldwritt  lamented  the  falling  off  in  the  interest 
which  the  vaiious  institutions  seemed  to  t^ko  in  each 
other's  welfare,  as  shown  by  the  manner  in  which  they 
responded  to  requests  to  forward  their  reports.  When 
tho  Urrion  of  Institutions  was  first  formed,  he  sent  out  a 
sylliibua  to  every  one,  re  questing  an  exchange,  and 
received  a  reply  from  nearly  all,  but  the  number 
gcadiuiUy  fell  off  year  by  year,  until  now  ho  did  not  get 
rephea  from  more  than  25  per  ccut. 

^  Mr.  Cnraoii  aaid  there  bad  been  a  general  decay  in 
the  orgaaiaation  of  institutions  in  the  prownces,  Beveral 
^f  ?,^t^"'^^  *?  ^^  Midland  Countioa,  and  the  Hants 
and  H  Jits,  having  been  dissolved,  and  if  they  were  dis- 
orgiiniaed  amungftt  themietve^  they  could  not  axpe^t 
union  with  the  centre.     He  thought,  however,  that  the 


Society  might  do  a  littlojiaofe  tht&il  badtot 
especially  by  insfertiiig  mofo  frt^neoMy  in  tb  i 
reports  of  the  dlffiorent  institataoiui.     If  ths  bo 
the  Conferenoe  were  owt  hb  Should  have  inufk 
in  propoaing  a  hewty  vote  of  IhatJa  U  JUj<ff  L_ 
as  well  as  to  Hajor-Geoonl  Ettdiey-Wiim^yt,  Jgr 
eonduct  in  the  chair, 

Mr,  Horrit  seconded  the  motioiit  whidi  yh  i 

unanimously^ 

The  Chairmia  In  acknowledging  the  t^_^__ 
he  had  no  doubt  the  oMoers  of  th«  Soei^w 
anythiidg  they  could  to  promote  the  drc'ujitir 
reports  which  had  been  rc-f erred  to*  bi^  thest  • 
general  idea  that  such  docunmnti  wem  mH  i 
perhaps  that  had  something  to  do  vlththai 
aUudoi  to. 


The  annual  conversazione  of  the  8o 
h^d,  m  usudp  by  the  kind  permiaaioii  of  i 
mittee  of  Coundl  on  Education^  at  thaSr 
dngton  Museum,  on  Friday,  June  25ih- 
^  The    Art  library,  the  Eaphael  On 
Sheepahanka  and  the  Nutioiml   * 
Oallerie^  wero  open,  and  the  vis; 
make  the  tour  of  the  Art- Schools  butl;  uu  ^ 
and  second  floors.     The  courts  and  eorridoo  c 
ground  floor  were  aUo  open,  inclv.  ' 
tectural  Courts  at  the  soutii  em  I 
Tbe  reception  was  held   in  the 
Major-GeneralF.  EaEDLEY-Wil/ 
Chairman,  assisted  by  the  ioUowlix^  ^.-. 
and  Members  of   Council: — Mr,  E,  Bn 
Andrew  OasHels,  Mr,  Edwm  Chadwick, 
J*  O.  Chadwick,  Mr,  Hyde  Clarke,  QoU 
CroU,  Mr,  G.  J,  Freake,  Mr.  I,  G^rstenb 
Admiral  Erasmus  OmmanB^,  C*B*,  P  B.^ 
Robert  Eawlinson,  C.B.,  Mr.B,  J.  Bemi,C.B.*ll 
lieut. -Colonel  A,   Strange,  F.R,a.  Mr,  T 
Tculon,  and  Mr.  E.  Carleton  TufneE 

A  Promenade  Concert  was  given  by  th«  1 
the  Grenadier  Guards  in  tho  North  Coot 
Voeal  Concert ^  consisting  of  glees,  hr  tkt  \ 
Glee  and  Madrigal  Union,  directed  %  " 
in  the  Lecture  Theatre, 

AH  the  othar  arrangemont^  were  as  (iso&L  ! 
were  in  ttU  3,341  persons  pregenl 


AFKICAU  COMHITTSZ. 


A  meeting  of  this  Oommiti^  w 
Juno  21 .  Present : — Sir  T,  PowxtX  B  i 
(in  the  chair),  J.  C,  Blaine,  A.  Ca^s^lt,  l^ii : 
Churehilt,  Hyde  Clarke,  Colonel  Harbj,  tJ 
Hutchinson,  J.  Jackson,  J,  J,  Pratt,  Q^wilCj 
Kigby,  T,  A.  Eochnsscm,  with  Dr,  Hmtj/^ 
tary  of  tho  African  Section.  The  Conn  *^ 
cided  on  the  terms  of  an  addreii  to 
Beyyid  Barghafih,  Bultau  of  Zsumhaf. 


MEETUfGS     FOB    THl    SnSHSti 

Most*  .,.Entomolciffical,  li,  Bedford-row,  IT  "  * 
T[Tia,.,.Sculptoir*  of  Eoflfliid,  f,  Oower-itf^ 
WitD,  *,.ObatetTic*l.  51,  Bmas^r4i^n*^  Oi^twu-*/^ 

Btiji^l  HurtJLiiltwiU,  Sooth  H«Mlli|tai  &W^lf 

FRr ,aitek{tt  Qub,  Vtdvi^^  O^m*  W^lfl^ 

Bat.  *., .  ..Bo  jf  id  B<»tiiiLlEi|  June*  Circk,  Be^^t'H***  ^*^'*  ^ 
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FRIDAY,  JULY  %  187d, 


mCEEBlBQB    OF    THE    SOCIETY. 


ttday  laAtj  at  their  first  meeting  after  &e 
electioii,  the  Oomncil  chose  Lord  illrdd 
L  &8  Ch.ainnaii  for  the  ensuing  year.  The 
axiitmg   Conimittees.'Wera  thim    re-ap- 


ri&nOHAL  TBAOri5@  SCHOOL  FOB  MUSIC. 

^g  wiU  be  held  this  d&y  (Friday,  July  d), 
b*  at  the  Hsnsion-liotise,  by  permibsion  of 
Mayor,  to  which  the  mjembers  of  the 
r  of  Arts  ftncl  their  friends  are  invited.     The 
is  for   ihe  parpoae  of   eatafalishing^  irm 
Scholsj-shipfl  for  the  City  of  Lcmdon  and 
I  Metropolis,  in  conneetion  with  the  Kational 
:  School  for  Mufiic. 


EAILWAT    LAMPS. 

Committee  met  on  Tuesday  lait»  the  6th 
the  Baker-street  Station  of  the  Metro- 
and  St*  John' 8 -wood  EiiOway,  for  the 
trial  of  certain  selocted  lamps.  By  the 
of  the  Directors  of  the  Metropolitan 
Iway,  a  carriage  had  been  placed  at  the  dis- 
^l  of  the  Committee^  and  this  carriage,  in  which 
^  lamps  were  fitted^  wag  attached  to  a  train 
between  *'  Swiss  Cottage  '■  and  Baker- 
The  trials  contizmed  from  2  p.m.  to4 .  30  p.m. , 
Inded  comx^arative  tests  of  the  lamps  while 
was  standing  in  the  tunnel,  and  running 
rlrain  with  the  ordinary  trafiiCi 


MISCELLAiriOUB. 


U  now  lying  in  the  Millwall  Docks, 
ffniain  tb^re  for  aautheT  iwo  monthii  at  Jcaat^ 
^  6«rturn  logo  into  Smith,  Pe^tidefi  and  Co.'i  grmvtng 
in  DT^vr  to  reptir  the  dnma^e  dono  to  fiomo  of  her  oat- 
>Utt;i  in  her  colUiioa  with  C&1&1»  pier.  It  ia  probible 
«»>  thi?  wiii  fallow  her  dval^  tte  Ca^tniia,  who  U  alio 
•nitm^  lie  J  turn  in  the  drj  dock. 

^W  lieTnur  system  of  town  sewage,  which  was 
■^M  b  «  ntsmt  ptper  before  (h«  Sodety ,  is  now  beicf 
Jt>M  tn  St.  P*l^rtbnrp*     In  the  flfit  insUnc*  ono  district 

fE  lV)m  ta  l&pOOO  inhmbitanta,  in  Umg  treftted,  md 
sacocwftii  the  wbtde  city  will  be  drained  m  the 


HOTES   ON    MEDALS    AND    SOdETlBS 
GRANTING  MEDALS, 

By  Ft  L,  Simmoadi. 

In  the  fifth  annual  report  of  the  deputy-master  of  tE^ 
Mint  i-^^ntly  iBSti«d,  there  are  aomo  brief  but  intoreBt- 
iiig  details  furtii^hod  aj3  to  tho  bifltory  and  progress  of 
medaJji,  which  will  ftamifih  as  It  were  the  keyitone  for 
Bome  ohaervationB  on  the  subject  of  the  v»rioij<  medAls 
now  issued  by  different  sooieties,  &c.  The  eD^rarin^  of 
dies  is  oa  important  branoh  of  art,  dnd  one  that  reqmrea 
great  eare  and  ikill  in  ita  perfection. 

"  Thfl  nwdjili  fumiful  to  It*  ctiiif^  fjr  rftmJ!^ 

Tb|t>ii£b  t^lliuevikud;  b^o*  bcsui  ooch  forn  and  Dame/* 

The  number  and  y&riety  of  meditk  priviLtQ  itnd 
official  iasiied  in  this  cotinlry  la  more  extendTu  than 
ia  generally  auj>posed.  The  LondoQ  CorporotioTi*  TariouB- 
ooflegea^  Bocieti&s,  and  scboola  distribute  medaia  occa- 
nonuly  or  annually «  some  few  of  gold,  a  large  pro- 
portfon  of  Slider,  and  a  limited  number  in  bronze.  Li 
addition  to  the  medals  awarded  erery  year  by  the  War- 
office  and  Admiriilty  for  good  conduct,  &c,,  and  those 
required  by  the  India-office  aa  war  medals  for  good 
serrioe,  &c.,  and  for  achokra  in  Indian  echeola,  the 
Beyal  Mint  haa  for  aome  time  past  been,  and  fitill  is, 
engaged  in  the  iaatie  of  thf»  war  medals,  Hkely  to  be 
about  10,000  in  number,  whiuh  are  ordered  for  dit- 
tribution  to  tbo  troopH  engaged  in  the  A^bautee  war. 
These  medals  are  somewhat  more  elaborate  in  df  sign 
than  haa  ufiunUy  been  the  caae  wit^  war  medals,  and 
capi^cial  care  has  been  taken  both  in  striking  them  iind 
preparing  them  for  issue.  In  order  to  trace  bri^Hy  the 
phasea  throogh  which  medallic  art  has  passed  in  thia 
and  other  countries  since  the  Middle  Ages,  a  few  typical 
medals  illustrative  of  this  branch  of  art  at  different 
pGri<H?&  are  given  in  the  Mint  report.  And  in  order 
that  the  more  ancit^nt  examples  may  not  be  alio^ 
getlier  unrepre seated,  there  is  placed  at  the  head  of 
the  plate  a  Syracngan  coin  representing  Philislis,  wife 
of  Hieio  the  Second.  According  to  Finkerton 
{**'  Essay  on  Medals,"  London,  1 7 SO),  no  medata 
appear  in  any  country  in  Europe  till  the  l&th 
c«utur}^  with  the  exception  of  the  gold  medals  of 
David  IL  issued  in  Scotknd  between  1930  and  IZW ; 
hut  as  early  an  li30  mention  is  made  of  a  gold  laodtd  of 
the  Coaneil  of  Florence,  and  from  that  time  the  art 
continued  to  flourish  in  Italy, 

The  medals  of  this  period  were  modelled  in  wai  first, 
in  line  sand^  and  were  after waid%  in  aome  CAa4:^a,  liniahed- 
with  the  graving  tooL  A  couple  of  these*  one  by 
Albt^cht  Dnrer,  are  excellent  examples  of  early  Itoliroi 
and  German  art,  but  the  most  beautiful  aeriea  are  the 
Papal  medals,  commencing  in  the  pontificate  of  Faul  II. 
(1104),  many  of  which  were  designed  by  Eafifaele^  Giulio 
Komano,  Francia,  Cellini,  and  other  great  artists.  From 
the  close  of  the  loth  century,  medals  were  struck,  instead 
of  cast,  and  greater  finish  of  workmanship  was,  no 
doubt,  thereby  attained.  Ne^t  to  Italy,  Franca  wa» 
the  country  moal  remarkable  for  meaals,  but  the 
French  medala  were  neither  fine  nor  nnmcrous  until  the 
reign  of  Louis  XIV.,  which  produced  many  works  of 
good  design  and  execution. 

The  oldest  known  English  medal  beaiB  date  14S0 
{"  Bledallic  Iliatory  of  Engknd/'  London,  1700,  page  7), 
and  is  the  work  of  an  Italian  artist ;  but  in  the  reign  of 
Henry  VI I L  medala  were  still  uncommon  in  this  country* 
Several  examples,  however,  are  extant  of  medals  stmck 
in  the  reign  of  Queen  Mary,  and  of  Uiese^  oae  of  the 
beet  is  that  by  Trezzo  of  the  qu^n  herself.  In  the  reign 
of  Elizabeth  many  medals  were  struck,  but  none  which 
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deserve  Bpecial  mention,  except  one  to  commemorate  the 
defeat  of  the  Spaniali  Axmada,  boofinff  the  deyice  of  a 
fleet  scattered  by  the  winds,  and  the  legend,  ^'Afflayit 
Dens  et  disHipati  sunt."  This,  however,  is  not  extant. 
Medals  became  nnmerons  in  the  reign  of  Charles  I., 
whose  artistic  tastes  are  weU  known.  In  this  reign,  and 
snbieqneaK^  vidtt  the  OMuaonwealth,  tin  works  of 
Thomas  Simon,  Urn  gBe«tesl  of  Engliak  medallists,  form 
an  important  era  in  the  histovv  of  medals.  A  fine 
example  is  that  representing  the  head  of  Thomas 
Wfiotheslegr,  Bail  of  Senthamptoii.  After  these,  no 
remarkabla  medals  oocnr  till  the  migB  of  Q«ee«  AnDe, 
in  which  a  sasies  appeared  commemorating  the  Yiotones 
of  Marlboroiu^.  In  the  medals  of  8Qeeee£ng  ^eim  the 
style  gEadoally  tended  towards  a  verival  of  Soman 
typea,  and  this  style  has  suryived,  with  few  exo^ytions, 
until  within  a  oompacatively  recent  period.  As  an 
instance  may  be  menticHied  the  OrinieaB  war  madal,  the 
reverse  of  which  represents  Victory  crowning  a  warrior 
equipped  in  Boman  armour.  The  Ni^leonio  medals 
are  psendoHJassio  in  design,  but  are  generally  creditable 
to  French  art.  The  small  head  of  Qoeen  Cardine, 
beantif  oUy  modelled  by  Fistmoci,  chief  medallist  of  the 
Hint  from  1827  to  1851,  is  a  snooessfal  imitation  of 
Greek  art  It  is  hardly  necessary  to  refor  to  the  work 
of  Wniiam  Wyon,  EA.,  late  engraver  of  the  Miat, 
whose  nnmaroiif  medals,  some  of  great  meri^  ave  well 
known,  and  whose  coins  are  still  in  drcolation. 

The  medal  for  **  dulangaished  oonduet  in  the  field, 
long  sarvicoi  and  good  conduct,"  designed  by  Pis- 
tcucoi,  well  represents  the  degraded  state  of  art  which 
for  a  time  prevailed,  and  which  was  followed,  as  in  the 
ease  of  the  medals  for  the  New  Zealand  and  Abysinniaa 
wars,  by  designs  of  decorative  and  geometrical  orna- 
ment. In  the  medal  annually  given  since  1870  to  the 
"  best  shot "  in  the  Army,  and  ue  Ashantee  medal,  an 
attempt  has  been  made,  and  successfully,  to  give  good 
examples  of  contemporaneous  English  art  With  this 
view  the  desiffna  lor  the  reverse  of  both  medals  were 
entrusted  to  Mn  B.  J.  Pointer,  A.BwA,  the  obverse, 
bearing  the  Mgj  of  her  Majesty,  being  in  each  case  the 
work  of  Mr.  Leonard  Wyon,  engraver  to  tiie  MiBt»  by 
whom  also  the  dies  for  bcih  medals  were  engraved. 

Addison  in  his  ''Dialogues  upon  the  I^elulness  of 
Ancient  Medals,"  published  in  1726,  observes—''  We 
ought  to  look  on  medals  as  so  many  monuments  con- 
signed over  to  eternity,  that  may  possibly  last  when  all 
other  memorials  of  the  same  age  are  worn  out  or  lost," 
and  pleads  that  medals  shall  represent  as  accurately  as 
may  be  the  dress  and  customs  of  the  time  of  their  issue. 
Evelyn  contends  also,  in  his  "Discourse of  Medals,"  for 
accuracy  in  portraiture  and  types  of  race,  as  of  great 
importfmce  from  an  ethnological  point  of  view,  and 
urges  that  medals  should  be  truthnd  in  these  rti|»ects. 
In  the  design  lor  the  "  best  shot "  medal  it  wm  impos- 
sible, owing  to  difEerences  of  uniform,  to  adopt  a  dress 
common  to  the  whole  armv,  and  it  was* necessary  there- 
fore to  treat  the  subject  allegorioally ;  but  in  the  case  of 
the  Ashigatee  medal  care  has  been  taken  to  represent  the 
actoal  garb  of  the  combatants  on  eaeh  side. 

Inespeotive  of  a  number  of  provindal  a^cultaral 
aocieties,  private  colleges,  schools,  &c.,  which  award 
medals,  the  number  of  important  and  influential  societies 
which  issue  medals  is  very  large ;  and  as  I  am  not  aware 
that  they  have  ever  been  collectively  brought  together 
with  this  special  otjeot,  I  shall  furnish  a  list  for  reference, 
not  only  of  the  sooeties,  and  of  the  special  medals 
issued,  but  also  add  a  few  descriptive  notes  dusifying 
Uiem  under  the  several  heads  in  which  they  may  in 
a  manner  be  g;rouped« 

EnvcATiOK,  ScncrcfB,  Manttpactubss,  and  Commiolgi. 

By  the  Department  of  the  Committee  of  Couneil  on 
Education,  the  Queen's  medals  are  offered  for  compe- 
tition through  the  United  Kingdom  at  the  general 
axaminatiim  of  Scienee  schools  and  dasaee,  held  eaoh 
year  inMay;  they  consist  of  one  gold,one  silver,  and 


two  bronze  medals  for  each  sabject  Anybody  nty 
compete,  hot  the  medala  cannot  be  tsken  by  nadfl»- 
dass  fliadents  wtio  are  more  than  17  yesn  of  age^nw)^ 
persons  who  are  not  students  of  scieiioe  dasMS,  nor  1^ 
those  who  have  taken  the  sum  med^  before.  Stiti 
persons  receive  an  honorary  oertificate  instead  of  the 
medal  itself. 

To  attempt  to  give  a  list  of  Che  varioos  medals  gim 
at  schools  would  be  too  wide  an  undertakiDg,  tU 
besides,  as  the  oompetitiQn  ia  in  all  oases  confined  to  a 
comparatively  small  number,  the  same  public  intend 
does  not  attMh,  as  in  ^e  cases  where  a  wider  mge  it 
inaluded.  After,  tiioeiore^  manly  aUadlng  te  ^  te 
that  at  most  of  the  large  pnblie  aaools  prizes  are  pm 
lor  proficiency  in  various  stndiee  which  take  ttte  Ion  of 
medals,  it  may  be  permitted  to  pass  over  this  part  of  tbe 
Bulijeet  without  f otmsr  notioe.  Among  the  list  of  medil- 
gran^^  bodies,  it  would  hardly  be  proper  to  omit  tk 
Universities,  though  the  rewards  they  offer  are  not  ops 
to  the  general  public,  the  competition  bein^  confined  ti 
their  own  membeiss.  Also  it  naagr  be  noticed  that  & 
prizes  in  their  gift  (including,  of  course,  those  of  fbi 
separate  ooUeges)  genendly  tsSbe  the  form  ef  iBBotnlia 
or  grants  of  money,  the  latter,  in  some  cssei,  to  m 
expended  in  books.  The  following  are  the  medals  offoiA 
at  Cambridge  to  graduates  and  undergraduates  of  tk 
University: — 

The  Chttncelhr'a  Quid  MeMt,  value  15  gmneaineh^ 
to  the  best  classical  scholars  of  each  year  ^he  htn 
taken  the  deApree  of  Senior  Optima  at  Isaai  is  tibi 
Mathematical  Tripos.  Theee  were  estabEshed  in  175^ 
by  the  then  Duke  of  Newcastle,  and  have  been  eealM 
yearly  by  succeeding  chanceUors.  Till  the  establiibBcn 
of  the  (^aasioal  Tripos  in  1824,  they  were  the  pibeiyd 
dassioal  honours  in  the  Univetsifty,  and  down  tofte|n> 
sent  date  they  have  always  been  esteemed  a  vny  4^ 
distinction* 

In  1776,  Sir  Wmimn  Browne  founded  three  goHj 
medala,  value  five  guineaa  each,  to  be  given  V^^\ 
an  exercise  in  (1)  Greek  verse,  (2)  Latin  vena,  (S}ui«kl 
and  Latin  epigrams,  by  resident  undergradnates. 

The  PowU  Medal  was   originally  founded  }ism 

Marquis  Camden,  in  1841,  and  called  the  (kmiee  Mti^\ 

since  1866  it  has  bonie  its  present  tiHe.    It  is  for  1^1 

hexameters,  and  is  open  to  second  year  undergiadnitM- 

The  Chmeelhr'e  Medal  Jor  legfol  StmHet  wis  foattU 

in  1865  by  the  kite  Prinee  ConMot.    It  is  omb  t^ 

Bachelors  of  Arts  or  Law  under  the  standing  of  Ul-j 

The  Norrieian  Prize  for  a  Prose  Essay  on  a  Setw 

subject  includes  a  medal,  value  £7  4€.    It  is  opes  1^ 

graduates  of  not  more  than  13  years'  standiB&  and  w 

first  given  in  1781,  under  the  will  of  John  Nonia.      ' 

The  CAaneeHor'e  Englieh  Medal  is  given  amnuJlT  AJ 

English  verse.    It  is  open  to  undergraduaAea,  and  n 

been  given  yearly  (with  a  few  oraisaoos)  eiaoa  UQ 

Among  the  winners  are  the  names  of  Whewell,  Ifseaoki 

Freed,  Bulwer,  and  Tennyson.  I 

Curiously  enough  the  only  medal  given  m  the  Mi 

University  Prises  in  the  Oxford  Calendar  is  iSmi*^ 

Quid  Medal,  founded  in  1862  for  an  essa^  on  anai^ 

noratcal  or  meteorological  subject    Tikis  is  open  to  ttt 

whole  University.  . 

At  the  Universit^r  of  London  the  following  medM 

are  gn^^nted  in  exammations  for  honoun.  ^^ 

Preliminary  SeienUfic  JExaminatien.—nx^  uadmcs^ 

candidates  for  honours  and  experimental  phyiici,  w 

Kiel  Amott  bronze  medaL  j. 

Piret  M,£,  BxamtHotum,  —  Fimt  and  aeosad  casA* 

dates,  gold  medal  of  (lie  value  of  fivepeundi. 

Second  M,Jk  J^MmtiMAum.— The  samew 

Bachelor  ofSitrgery, — ^The  same.  ^ 

Maeter  in  8urgery,-^Th»  candidate  who  *"*•** 

distinguish  himself,  a  gold  medal  of  tiie  valaa  of  iM. 

Doctor  of  Medicine, — ^The  same.  ^^^ 

At  Einsf  s  CoUege  the  JelT  and  om  or  t«o  oOtr 

bronse  medals  are  awarded  annuafiy.  ^^ 

The    Royal    Society    awards    four  nedafc  »« 
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one  bi^&ially.  The  Copby  »i«daU 
augiioul  Bnrap^,  wila  founded  iii  n&6  by 
Sr  Godl^y  Copley*  Bait  Thotigh 
jtSTflly  ttuH  ifttiinsio  value  (£-5),  it  ia 
^Tntji4«^«d  tllA  OJghest  distiiii^tion  wbicjh  it 
wvr  of  llM  ■Ewkty  to  Goni^.  It  is  not  limited 
p*fti<!tilftr  ariwire  or  BcienccB,  or  to  indidduiOi 
piBiJcuIftr  eeuntry,  bttt  he&is  m  iU  legend 
ipticjii  *' Di^niHfiimoJ'  On  hi  a  death,  Sir 
Ujplty  left  XlOO,  tho  interest  to  be  ftp- 
I  medaJ,  Th©  mi:^dftl  wdgbH  i  oz.  2dwU.  of 
■ltd  htmn  on  on@  side  the  name  of  the  giTer 
ig!tr«i,  und  fjn  the  rcverae  the  arms  of  the 
Soeioty;  There  ii  hardly  a  namo  eminent  in 
tkftt  doei  net  appear  a»  the  ret;ipi«>nt  of  thi» 
**-*"-'^^^TBi«lof  appTOcUted  merit  during  the 
Tlia  two  other  imnuU  meddd  are 
belof  (pren  hy  the  SoTereigti  on 
of  the  Aoeie^,  for  tbn  ftnooraimwrment  of 
h  the  Britfab  doeunkne.  These  medklj  are  of 
of  Ihe  lalne  of  $0  gumeR«  eath.  Thof  were 
•warded  t^  the  Ooiiiioil  lor  the  moat  impottmit 
-  fl*  isriiBe  of  itivofftiftttionfl  completed  and 
to  the  Koyal  Society  in  the  year  precAding 
eir  ftwftrd.  They  Af«  open  to  learned  and 
mof  &11  countries,  and  were  founded  in  18tio, 
bear  tm  one  vide  the  head  of  th6  Sovereign, 
the  eelebrattd  atatne  of  Sir  Isaac 
___  „  plMceA in  the t^hapel  of  Trinity  C^ll^get 
vHb  tnfik  emblem  attcai  device  m  indieale 
«ni  Yvmrnwdtm  of  that  great  philooophor. 
SAW  twttrdcd  on  the  anuiveiwuy  meeti^K 
year^  for  ^c  mo^t  important  diieoTerie§ 
III  mvi»tigatiotiB  on  any  one  principal 
*4  kiiowl«d^  whieh  «hftil  hare  been 
L^lMd  Of  otherwise  completed  to  the 
iwii  uf  Lho  Conncil,  with  in  five  yeare  prw^dlng 
of  Buch  ttWArd.  The*e  inedaU  are  tertned  binaty 
,  Like  the  Kemfurd  medal,  eecb  cjonsiite 
_  a  gold  medal,  stmck  in  the  name  die,  an 
wMch  euttblea  the  recipient  to  oonTert  tbo 
saisctal  into  money,  while  he  preeerTos  the 
cotnvienioT&tlon  of  hie  iUC^oeaB.  In  the 
two  nifrdfda,  bat  in  neither  of  tho  others^ 
thy   Society  roquires  the  aanctton  of  the 

J  mtdal,  entitled  the  Eumford  medal,  of 

of  £G0,  wna  founded  in   iTUb  by  Benjamin 

,,  L\innt  Ituinford.  and  is  limited  to  diecoirorioB 

azid  hfljo,   but  unlimited    in    reepe<it  to    the 

to  which  Ibi^  individnal  to  whom  the  award  ie 

The  recipient  of  the  prize  reoeivee  two  medala, 

'    tjf  the  Talne  of  £60,  the  other  silrer,  of 

'J4,  HTid  the  balanoe  in  money,  amountiog 

IT  £90.    The  medal  is  of  a  Urge  BiKe,  and 

X.  the  eWetve  it  a  tripod  altar  with  a  flame 

.  :i  kin  inaoription  round  it  of  part  of  the  773rd 

•Fifth  Bode  of  LuCTetius  {''  Be  Kerum  Ns^ 

H%  il^ms  vii  et  cAtuHi/*    On  the  reTenu]  is — 

Optimo  migrant!  ex   in^tituto  Bonj.  A  Bum* 

Qomitiil  iidjudiciitiim  u.  Urf^  Sul  l^ond/* 

;y-  (jf  A .  t .    M  .  T,  r vi . ,  1 , 1  r*'g,  nnd  Cammerce  of 

duriDg    :  '•'t\  has   diefcribnted  & 

iber  of   :        r  _  id  and  ftllrer  inedala, 

p«'i^utnaty  Hvnad^ 

w»r*  Ur.-it  given  Lin  the  motion  of  Mr.  Bake*, 

liM.      Tb«  firet  sold  me*la],  which  wai  de- 

fiiMntffd  to  ihifl  Society  hy  Flexnian,  wa* 

174^,   to  Ibe   m>hle  president,   Visoount 

101    Ibr   *'  eminefit    eer^ices/*    and    the 

«Ut«i?  medal  wu  preaented  in  176Ti  to 

.  QfeDviUa,  "  for  a  drawing.' 

tfaiM  vera  aenreral  separate  medala  granted 

ely.    Th««  w^fe  the  Ceree  for  atricultnre, 

(or  meeki&iot,  the  Metrunry  and  Minerra  for 

!jd  nmnnikoturefl  ;  th«  lais,  a  smaller  medal, 

«i1i|eetiL    The  Bocioty  also  awarded  medal* 


Uona  of  eilv^r  and  gold,  combined  for  arcbiteotni^.    Th»  1 
awards  for  arts  wer«  in  the  foim  of  gold,  silver,  an& 
bronze  palettes.    At  proient  the  Sodetj  awards  the  fol- 
lowing medida : — ^Tbe  Albo-t  med^,  founded  in  memory 
of  the  Prince  Canaort,  for  distinguished  merit  inlpro-    ] 
moting   Arte,  Manufactures^  and  Oommorco;   and  tbd    ' 
Society's  medals  of  gold  and  ■ilTccr,  for  original  oom* 
mumcations  on  subjects  connected  with  the   Society's 
work,  papers  read  at  the  meetingf ,  and  generally  for  pro^ 
mo  ting  Arte,  Manufiuiturcs,  and  Commerce  in  any  way. 

Geological  Society  of  London,— The  Wi^lltiston  medal 
of  this  Soeiety  wua  founded  by  William  Hyde  Wol- 
IbstOQ,  M.D„  F.K^S.,  F,  G.S.,  &c.,  for  reBoaithes  con* 
oerning  the  mineral  otmcture  of  the  c^trth,  8iiicO  ill 
oalablifthment,  in  1S40,  about  4Q  medali  havo  b«en  4 
granted,  of  which  12  have  gone  to  fort^Lgn  memben. 

lloyal  Institution  of  Great  Bnboin  for  the  Fromotioiiv 
DifFostonf  and  Ejctemlon  of  Science  and  Useful  Know* 
ledge.^lii  the  laet  20  years  shout  a  doaen  memhera, 
British  or  foreign,  have  been  rewarded  with  Mr,  Fuller** 
gold  medal  for  chemical  discoveries^ 

At  the  Hoyal  Kchool  of  MineR^  Jermyn-itreet,  Lon- 
don, there  are  nine  Royal  Ejthibitions  of  the  value  of 
Mi)  per  annnm,   held    for  thri?e  years.     H.R.H.    the 
Prince  of  Wales,  as    Duke  of   Ck^rnwoll,  grante  two^ 
ficholarehips  of  £W  each,   held    fbr  two  yoart;    oii#J 
bwomes    vacant    every    year.    Two    scholarBhipe   of 
£16    and    one  of    £3d    ar«  avajlable    to    those    who 
have  gainod  tho  hlgbait   nnmbei-  of    marks  in    the 
past  two  yean'    examinutiooH.    The    medsls   granted 
ore  ol  bfonse,  and  ant  Fivvn  with  prizes  of  books.  They  i 
ra^  the  BdwatdForber  mtdiil  for  Natural  History,  the  I 
Do  la  Beche  medal  for  Mining,   imd  the  Mnrcbisoa-J 
medal  for  (ksology. 

The  Royal  Oeographical  Sooiety  of  London^  beudee 
its  Royal  or  p^^tron's  m<^dal«  gives  idlver  aafil  bronj^ 
medalu  yearly  for  proliciency  in  various  hnmehes  of  poli- 
tical a!:^d  phy ileal  geography. 

The  Zoologioid  Society  of  London  awards  oocoaional 
silver  iind  bmio  wedali. 

The  Royal  Sod«ty  of  Edinburgh.— The  late  Dr. 
Patiit^k  Noill,  of  Cinonmills,  the  eminent  botanist., 
placed  in  the  hands  of  this  Society  a  sum  to  be  awarded 
tor  a  gold  medal  and  prixe  for  diitinctlon  in  Hatur^l 
titetory.  The  medal  bears  on  one  side  the  profile  of  itSi>  ] 
foundi^r.  ThiB  eociety  al&o  awards  a  MocDougal- 
Bdibaoc  medal  and  prjz«. 

Tbe  StatiAlical  Hotiety  of  London  has  recently  in- 
atituted  a  *'  tJowiLTd  mctkl  '*  in  bronze,  to  be  given  In  j 
every  year  to  tbe  euthcr  of  the  best  essay  on  some  sub* 
jcct  in  Social  Httiiati&St  a  prafbrenoe  Mnp  givt^n  to 
thoDG  topice  which  Howard  hlniielf  iatoitigatE^d  and 
illuiUAtod  by  kia  labours  and  writing 

Tho   Boynl   OomwaJl   l^olyteciuiic  .Society  foi  tho 
Encoufiigemaiit  of  Sdoneo  and  the  Fine  and  Indastrial 
Arts,  instituted  in  Iftllli,  is  nuder  the  potronage  of  her 
Majesty  tbe  Queen  and  the  Prince  of  Wales,    Jt  awards 
two  cliia«^a  of  silver  medals  and  two  of  bronze.    l>uring 
tbe  forty- two  yoara  Tprhich  the  society  has  b^po  estab-  J 
lisbed,  it  haa  granted  more  than  1^000  silver  a&d  brOQiaJ 
medals,  with  money  to  the  jimomat  of  £4^CK>0  II  prim*  1 
Hcveaul  who  won  them  »re  now  arttsts  of  siElllltDOei  OC  J 
are  prominent  in  their  several  walks  of  life,  and  haring  ] 
received  9ome  light  from  the  ^odetjs  now  rotlect  luitm  ' 
on  it.  . 

Tho  Royal  Artillery  Institotion,  Woolwich,  and  tho 
Royal  IJoited  Serrict?  Institution,  Woolwich,  award 
gold  medals  for  the  b^st  essays  on  professional  gabjecti.    j 

Tbe  Institute  of  Civil  Engioeeri  grantfl  two  desorip- 
tions  of  bronze  medals,  n  Watt  modal,  and  a  Telfoid 
medal  yearly  for  the  best  papers. 

The  Iron  and  Stoe!  loatitate  awards  their  Bessemer 
giold  medal  rmnoally. 

The  Concbnuikei?'   Company  of  Jjondoa  distributes 
annually  SiUvcr  and  bronze  medals  and  prizes  for  txoob-  | 
lemoe  in  drawings,  and  other  works  m  oonneotiott  witl&  1 
the  trade  of  coachmaking.  ] 


Tb«  F^mters'  Oompfttiy  of  London  granta  fiil>r«rr  &nd 
"htonz^  jx^dahf  acoompamcd  with  iho  fieodom.  of  Uie 
Company, 

The  Ttinusra'  CompaiLy  of  London  alio  oSeri  silver 
medmld  &nd  Uie  freedom  ef  the  Companj  for  the  beet 
woi-kmonijlLip  in  Tarioiui  m&terialB. 

Tlio  Cotton  Supply  AABOci&tLon  of  Mancheater  has 
since  ita  evtabliahmsnt  dlitributesd  about  20  gold  medals, 
50  edlTOr,  aod  GO  brotuse*  to  various  flrma  and  indi- 
Tidnalfl,  home  and  foreign^  iiicludiEig  the  Sultan  of 
Tatkey. 

The  Corporation  of  liondon  haa  had  attack  from  time 
to  tiffle  aevfifal  handaome  medaLa  for  apedal  occoaiona. 
In  1571  all  th«  mombera  of  tbe  corporaUon  reGeired  a 
gold  medal  from  tho  City  of  Paria. 

A&1-. 

In  ii0  dtepartmeiit  of  art«  the  Royal  Aoademy  olTera 
^eTtrral  gold  and  silver  medals  annually  for  oomp«tltioiL 
among  lut  studeute,  wMoh  aro  dbtributed  in  Bdoembefi 
smong  others  the  Totner  gold  medal*  A  ioholariHp 
of  £2$,  tenable  for  one  or  two  yGcirs,  ia  of^fffid  ill  addi- 
tion to  the  gold  medal  (worth  £2C)  in  htttotici^  painting, 
•culpttire,  and  [architecture,  and  a  traTeUing  otttidentBhip 
for  on©  yeoTj  with  an  allowance  of  £100  if  the  composi- 
tiona  are  of  aufBdont  merit.  The  ailrer  medal  haa  the 
bii£t  of  the  Queen. 

The  Royal  Irish  Academy  ofiera  the  Canningham 
gold  medal,  and  the  Boyal  Hibernian  Acadomy  of  Art 
bronze  medals. 

Thg  Royal  DubHn  Society  grants  gold,  ailTor,  and 
brtm^e  medals.  Medala  have  been  granted  for  fine  art 
competitions  aince  1741^  al^o  ammally  from  a  very  early 
date  for  improvement  in  agriculture  and  plantings  rocla- 
matfon  of  waste  land^  kc^^  and  for  manuCac tared  artlclea 
«inOe  thti  year  1835» 

The  Royal  Institute  of  British  Arrhitecta,  London,  grants 
the  following  medala.  Tbe  Rayal  medal  in  gold  ifl  con^ 
fenced  on  such  distinguished  architect  or  man  of  acience 
of  any  ootintry,  as  may  have  designed  or  executed  any 
buUdiitg  of  high  merit  or  produced  work  tending 
to  promote  or  i^^tate  the  knowledge  of  Ardbitecttu-e  or 
the  Yotioua  btmnches  of  acience  connected  Uierewitb. 
The  Boane  medallion  ia  for  drawing,  the  stiver  medal  of 
the  Institute  fordnwinga  oresaaya]  and  a  medal  of  Merit 
ia  also  granted  for  eaaaya. 

The  Royal  Scottith  Society  of  Aitfi^  EiJinbnrghr  haa  at 
ita  diapoaal  for  award  the  special  Keith  gold  medal, 
value  £130|  the  Ilepl^um  medal  of  tbe  value  of  £7»  the 
MaeDoii gal- Brisbane  medal,  olher  silver  medals  and 
||]ftteSr  and  an  honorary  silver  medal* 

Thf:  Society  for  the  En^anr^gement  of  the  Fiae  Artfli 
London,  oSera  silver  medals  for  open  oompetiModi  to 
school  a  and  acbools  of  art,  Thr^o  are  to  he  awarded 
this  year,  one  to  King's  College,  one  to  the  City  of 
London  Sehool*  and  one  tO  India  for  the  moet  original 
work  of  art.  The  works  that  compete  for  the  medals 
are  to  be  sent  to  tbe  society  for  inspection. 

In  the  national  compeUtions  of  schools  of  art,  various 
gold  m^ala  are  offered  anna&Uy  by  the  Department  of 
m«noe  and  Art. 

The  Crystal  Palace  directors  offer  annually  to  artista 
for  the  best  picturea  and  draw  in  gs,  several  large  gold 
medak  of  the  value  of  25  gumeaa,  many  large  silver 
medala,  value  six  guineas^  and  bronze  value  three 
gnineas  each. 

The  Fhotogmpbic  Society  of  London  formerly 
granted  silver  medals,  hut  haa  not  dona  ao  for  many 
ycRTj  now. 

It  waa  well  observed  by  the  Art  Jourtml  In  Marob, 
1872,  **  Although  bonoura  are  very  rarely  conferred 
upon  artiste  imd  men  of  lottera  in  Bngland,  they  do 
occaaionally  come  to  them  from  foreign  potentates/" 

MBI>ICt3r«  KSir   P^tAttMACY. 

Firstly,  we  have  in  tbe  two  profeosLons  medals 
awiided.    For  the  Eoyal  Navy  the  Blane  medal.    The 


adjadication  of  thia  gold  medal  ia  m^a  fctcsnitllj  hji6m 
President  of  tbo  Royal  College  (rf  Fhytlrniu^  iJb 
President  of  the  Royal  OoUegs  of  Sutgim^  u4  tbi, 
Director*Gencral  of  the  Medical  Departmiml  of  tki 
Navy  (in  accordance  with  the  bequest  of  the  h^sa^^ 
the  late  JSir  Gilbert  Blane,  Bart^  formerly  phpiirim  tl 
the  Fleet],  to  naval  medical  o^c«n  who  hnw  ihovalki 
most  diatinguiahed  proof  of  seal  and  abOily  ia  ti» 
0 jhcial  returns  rend^ed  annually  to  the  Medical  Tk^am 
ment  of  the  Nary, 

In   the   Army    Medical    Depsrtaiaat,   onl  o£ 
Ak^nder  Memorial  Fund,   a  gold  oudil,  rthm  J 
and  a  pri^e  of  £50,  are  giv^n  mnoilly  to 
medical  officcra  of  the  array  oa  full  pay  fof  1 
GS9^y  on  a  pregcriled  subject. 

The  Bhtiah  Medical  Asaociation,  U^  Kewh^-I 
Birmingham^   offers  annnally  the  Hjuetanga  vMi 
for  the  best  eaaaya  aent  in  In  compctitiQn,  Dot  i 
[^uently   happens  that  none    are   consid«rE«l 
enough  to  merit  tho  reward. 

Tbe  Medical  Society  of  Londow^   32,  G« 
Hanover-aquajev  instituted  in  1773,  award*  tima 
the  promotion  of  medical  advice,  the  FothexnUtlj 
modal  and  two  silver  medals,  J 

The  Cf roBvenor-place  School  of  Medicine  grtml 
and  bronxe  medals. 

The  Royal  Veterinary  College,  London^  i 
for  the  Coleman  piix^. 

At  University  Collt^ge,  in  most  of  the 
and  ailver  medals  are  given  for  excellence  in  tk»  I 
nation  at  tbe   oloea  of  the  comaai.    The 
medal  for  clinic^  sorgery,  and  Dr.  FeUowea'  i 
clinical  medicine — two  gold  and  two  aflvTBr. 

At  King's  College  Iloapttal  the  follovi&g  \ 
awarded  :-^The  Todd  medical  clinical  pn2«, 
modal  and  four  guineas  in  bouks,  annually  td  I 
deserving  of  the  third  and  faurth  year  itud 
Wameford  prize,  a  silver  medal,  Ttdue  £10. 

At   St.   Bartholomew's    Hoipital    and    CoH 
Kirke'^  gold  medal  is  awarded  amtnaUjr  fof  : 
in  clinical  medioine. 

At  the  London  Hospital  gold  told  sUirev  i 

At  Guy 'a  Hospital  two  gold  medaJa  aiiiiuQf  1 
Treasurer,  one  for  proficiency  in  medidni^  m  I 
surgery. 

At  St.  Thomas's  Qoapital  Medical  Seh^l  Ut.  < 
Vaughan  Chealeden'a  medal  end  the  TEtAioni^i  | 
medal  are  given. 

At  Charing- cross  Hospital  alver  and  brtnws  i 
are  granted  for  practical  chemist^,  iialholi^,  to 

The  Pharmaceutical  Society  of  ihrr^*  J^^'^^-A^  * 
ailver  and  bronse  medals  annually  for 
Also  at  their  seaaional  examinations  i 
medal ;  also  the  Peretra  prisa  medal,  \ 
in  memory  of  Jonathan  Fereiia,  MJJ  . 
bom  1804,  died  1852,    The  Council  mjedal  A  UM  i 
haa  the  two  fi^tire  supporters,  with  tbe  mottOi  •*r 
ratio  valetndmis/'     On  the  obvena, 
Society  of  Great  Britain^  inoorporatad  a*D.  l«ll,* 
confirmed  1&  ard  16  Vic,  cap.  66,  19^2.'' 

The  South  London  School  of  Pharrosrv  grants  I 
and  bronze  medals  to  tbt>se  who  oblato  hi>nou£i  i 
pasa  e3i;aminations. 

The  Society  of  ApothEcaries  haa  Knee  the  3 
annually  offered  two  prizee  for  proid/Bi^lii 
ledge  of  the  Materia  MedtCA  and   of  ~^ — ' 
chemistry,  to  be    competed  for  by  iia 
attending  the  third  winter  aeoson  of  their  m«dieal  I 
The  prizes  consist  of  a  gold  medal  award«t  ta  li 
didate  who  diatinguiahea  himself  the  s&oftiiilkai 
nations;  and  of  a  ailver  medal,  and  a  booki  or  ^ 
the  candidate  who  does  so  in  the  next  ( 

The  University  of  Durham  College  of  J 
silver  mcdsls  for  bebany^  surgery,  «o. 

Tbe  Quocn*s  College^  BirminghifB,  mi  i 

Eoyal  Infirmary  School  of  Medkuio,  v^^L 

^  Schools  of  Medicine  of  ManohosbariiiEd  filMnil 
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BEnCAL  LIST  OP  SPECIAL  MEDAUS.  AlfD  BY  WHAT  SOCIETIES  OE  DESTITUTIONS. 

&e.,  GEAKTED. 


Hams. 


CnUUiOSK  Of  ICilXUL 


Bt  wwm  Guvfcb. 


viacfto]... 

_     •! !"     "!     "I 

llVvtof  ElQgluid  Sool«tjf 


tWm^m,  iiudils(S) 
1  fliHool,  Dublin 
W » 


ll7blf«nllf  .,. 


Socbitf ,.. 


im :.. 


I  Agrrteultiaf&l  Society  .., 


c«Qd  Hamanfl  ftookst^ 


9i»l  4f  M«li0lii«,  DubUh.. 

rieboai«rifwikt[w 


I  Mnliaa  Sehoiil,  DaislS^i^ 


Guia  ul4  bfoaz«  .^ 

GoIdI  , 

Gold  , 

.-^ilTW  «id  biPOtize 
Brcnig       ,„         «,,« 

Gold  atul  £A0 

Gold 

sJllTcr        ,. , 

Gokl 

Gfjld 

G^>kl 

Qoki  .„        ... 

Gold 

QqU  , 

Gold  Z        .„        , 

StiiF«r  uul  broDie  . 

GfjlJ 

Gald^ailvirfUKl  branxft^ 

iJold 

Gold 


Ootd 

Gold  uid  tf  Lrcr 
Gold 

fkOfLU 

GoJd 


Gold  and  diver 


ftovd  of  Trule. 

dopciety  ofAria. 

^CieQ-  uf  Arte* 

Th»  Ajx}ll]«o&rlc3*  Ocimptiij, 

UDlrenl^  of  Londo** 

Afujr  Usdjioai,  l)ftp«Frriiai>t, 
Koyml  College  <(  Plij^siLi^ns. 
Royy  Hort^oLiluamJ  itxiot^ 


CUy  of  Lo^doD  iohooL 
TMiLitf  QDlle^o,  DubUfi. 
Im9Hd§t<el  Iiutltats. 

Cliy«raiaiid«nr  ^     " 


iMli^  of  Art4, 

St.  TlttHM't  MotptUl. 

Royjil  V*t«irliiJiry  CoElef*  of  Lrocijlon. 

file  O^Mlimikerm'  Gomjiiuiy. 

ClCf  of  Loodaij  SahooL 

Royal  docrkiy  of  LoodoD, 

fbQ9«l  triih  A{3«dfl«ir. 
R{>7al  eefewl  of  Mlop^i. 
Loii^M  Galrenlty  OaII«et. 


Cbmiltiil  8tiet*tf  of  liOffidoa, 


Ootd 
Gold 


Gold 

Gold 

Gold 

GaEd 

Gold  ud  broiue  , 

G9ld 

Gold  "I 

Gold 

Gold  and  iUv«r  , 

8raa!!,ci       *«,        «, 

§ll««r 


I  rilter  ... 


Silver 

Gold  HUl  Ml^tr  ,„ 

Gold 

0<vld  ind  illtBT    .♦, 

SUimr        _        „, 

Qeild  afva  ilimr  ip.^ 

Sliver 

(M<d       **     ..i 

Gold         1* 
y  Hirer 

aold  I  Ad  illTer    «.. 
aiiver 
iBi'oaM  .., 

M>cild  Mid  HIVW     >.. 

Gold 

SlJ'VBt  Mid  bron» 

[Snld         ,,.       .., 

Gold 


Oold,  jUvtr,  and  bruKta., 
Gold  .„        .^       « 

Gold  .,       ,^       ,. 


jnyaE  Bobjoo: 


ilof" 


BuyaE 

liedloal  BouLi^ty  af  Londoiu 
Eayal  JntUtoUon  of  Oremt  Brtlala, 
S«*  Wolla£U>a  liedai. 


City  oC  Xioadoii  Bfti/9or, 
Brltlih  Midleal  Avoeiatlon. 
lofkl  l«attlifa  SMivtT  cC  Arii. 

Mttiftldi]  Soolitf  ^  LMid«ii* 
Baa  SiiVL«  and  IfotlL 
d»  Taiantd  asd  Watt. 
a««  Uaimar. 
!Sool*tyof  ArU, 

floral  ttooUltb  Soflfoty  of  Arta. 
ai,  BartholomBW  <  Uovplt^* 

Rny^  llar|loaltii»l  Bodttfi. 


«OTallQittMite«fBrftt«h  hxmU/m. 
Boyal  BooMlfc  iMialj  of  Arta. 
Ctirlwt'i  Bcwpllal,  Lotitlon. 


Sfflfchftot  Tayhr**  3(>booL 
Rxryal  Sfibool  of  Mlitli. 

Royal  SocltLy  f»f  Bdiabuiili. 

Kof at  0«cifn)tht<«l  9o«tet/  (^  L«Ad«il> 
iPttannBonititwl  iodatsr  of  hoti&fm, 

B«:F>t  OoUflgv,  AddiMoi8b«* 

JdliMft  «sd  Art  Dafartieaet. 
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SPECIAL  MEDALS.— Ctfflfiii*i#^. 


Km. 


lUatMrdi  medAl  ^ 

Itojm]  A<Mtmf  M, 

Bo7»l  medftl       „.         .«       ... 

ttoyil  modn)       «*.       **»       .*.       <><       *** 

Rojiil  or  I^troQ't  medml        .*,       „« 

lloy»l  AcartBfEy  orMnalO        „ « 

B^aI  AgrtciaJtunl  Society^  tO  iii«dalf       „^ 
Key  it  Aryilery  Ii\illtutioo     ... 

Boyfcl  BotAoJc     ...       ., 

Rof mi  Coilv^  of  8ani*(mi,  Ekltn  hnrgh      „ . 

RAf&l  Dublin  SwJetr  *„ 

K4(yft1  0<xigfAphltaJ 

lt<ifa]  lnflnn*ry  ^boal  of  HiklloLDef  Lircrpiwl 

Wtoymi  Unlbed  Senrlca  Inimutluii      

Haymt  VeteTloftiy  Collt^e 

Boyal  Hltwmlun  Acudvmyt  Dublla  .„ 
KojTfti  HtitnJitifi  SotiliAy.-  .^  -.^ 
Hoyal  toiUtatton  of  Gr»t  Bdtslii    .» 

fiojAl  Ici^h  Acad&my .., 

Bfly»l  NfttkJntl  L<f«-toat  InBtitufeo  .« 

Bj9Jril  fi^^ool  of  Mloei ...       ...       M. 

Boy*!  is^m^  i<!^«ty  of  Art* 

fioyal  Bwloty  fbrtha  ProtvctloD  of  Liffl  from  fin 

Kfiy&l  f%(iel<tf  of  Edinburgh  .„        ,«, 

Jtiiyal  Sodltty  of  Loodoa        *.>        *..        *.-, 

Royal  Btwtoty  of  Vifttorl*       „. 

Buntford  MedAl   .,. 

SoliDolorArt,  Bouth  KetiJringtott 

Smttlih  ArboricwltuJ*!  Bocioty        ...       .,, 

Show's  mediil        ...  ,..         ...        *„ 

©wlthRflct  Club  Cattle  Show 

Shlpwrocfced  Fhhtim^en  ami  Hftrtaon'  Bodety 

Boano  uicdAllloD   .- 

Brxrlfty  tnr  the  EnoounkgcmoiLt  of  the  FLoe  Arti 

SoolBtyof  Art* *. 

Blmpson  m«d&I   .»       ,..       .„ 

StM.iihO|!«  medsl ..«       ...       ...       ...       .,. 

Stitistlc»l  Soctflty         «. 

BQQth  IXkDdAD  Suhoffl  of  FliimiMy  .„ 

-et*  Thomu^  Ho^pLtiJ  .~.         ..        

Boirtti  KcDiliiftoD:  Bobooli  of  Art      „.        «., 
Bt.  ButhokiDiCT  UnplUl  (^Irk'i)  ... 

TclfiiTKi  modal      ..  ., ., 

TbumriaiODi  medAl  ,..        .„       

Tpcld  medal  ».*        ..* 

Treuurer'i  oiodiJ  ...       ..* 

„  ,1  "*       -»■ 

Tinner  modtl     ...       >«».*». 

Tiim^ri"  Comokny        ,.,       .., 

ITolT«n)ty  Coilepv         ...        ...        „,        *„ 

DnlTcnlty  of  Dtirham  ...       ..^       *..       ,*» 

Univetalty  of  iioiuloti    ...        ...        ».* 

ViJtorlft  Cro<i     ...       ...       ...       „.       *« 

Vietotte  medftl    ... 

WftTnefopd  medal  ...        .^ 

WnttmedBl 

WDUiatoa  medil,.. 

;&oologtoat  Society         ...       ...       ***       « 


OpU         .. 

Gold  wd  tilTW  *« 
@0ld  ...       ...       « 

Gola  

Gold  ,.       ...       .. 

8LlT«!riJidbrD|iie  «, 

Gold 

Gold  X 

911  rer  and  bntnio 

Gold,  siIvor»  mil  brOOW. 

Gold  and  bronsfl  .., 

mftit 

Gokl 

Gold,  i1lT8r,uid  bronzfl. 

Brociu 

Goldf  lUreTt  imd  bfonse. 


CMAMiCTMr  ar  Mami.. 


&H  TDTMr. 


Cbrlst'A  HoapltaL 

Roy&l  Academy  of  LondoD. 

Bofml  Society  of  L'Otid^ii, 

aay«l  IintlUite  of  Ddtlsli  Arcbttccls. 

Boyal  Gooff»vlilc»l  fiodity 


B««  CoI^mAQ  mcdft! 
Bee  BAohopo* 


Gold  And  anir«t   ^ 
BliTer 

Braia^       

Gold  ud  illTer 

Blttur 
Gold 

Gold  Mid  Mlvar 

Gold 

Gold 

Golfl.tHrer.ftnd  brooie.. 

Qoldf  »lWei-,  And  brouvt.. 

ailTer        Zl       

Gold  Afid  fiUTer   ... 

Silver        

BllTer 

Giild  And  lilrer   ... 

Goy  ... 

GoW  ...       ...       .. 

Broiun 

Bllwrfttid  bltrnte 

Gold  

Gold,  silver,  lod  broaxft  . 
Gold  

Gold 
BroDSta 
Gold 
Gold 

Gold  

au»«r        .„       

Gold  and  Silver  ... 

Gold,  iliTcr,.  mud  brouzeM 
Imn.*. 

Gold         ... 
Gold  «i.        *t. 

Gold  Z\ 

Mirer  ind  bronpe 


Br  wwm  Omurrro. 


Bee  D«  U  Beeb&,  Forbu,  »tid  tfunTblft^e. 

Sm  Relth,  IJepbum,  imd  M^  Dnii^l-BiiKtaa*^ 

Bm  Kein  ruedpl. 

Bee  employ,  Bmmfufd,  Ae. 

Dty  of  LoDdoa  Sohoot. 

Eoysl  iiulttAtA  of  BHtltb  AitsMtHls. 

Unlnnfty  of  Edlobargb. 
Roy&l  HnmKnc  Society. 

Bee  Cbetled«i, 


Inxtltate  of  CM  I  EiiglTM«n. 

Christ' J  Hoiplt«L 

ICi  hit's  OillDg«  lloapiUE. 

Guy's  Hoitiltal. 

at.  Tbomie'i  KotptUL 


Royml  G*atnpbl«i  Bootfl^,  t^ondoiL 
King's  CknUfse. 
iDAlcate  of  CMl  ElutiiaeA. 
Geokiftdiil  Bodety  of  Loadoa. 


mnedali,  stlrer  modiUs  for  stir|ery,  &c.  The  Oristol  and 
Manche«ter  B^jliools  of  lleaicine,  gold  tnodalfi.  The 
Boyal  Ckjllege  of  Surj^onB,  Edinbtirgh,  awards  gold 
medali.  In  Ireland,  the  Dublin  School  of  Medic  1110, 
the  Pathological  Society,  tb©  Catholic  luid  Qu&en'g  Uni- 
Tersitios,  the  Addaid©  Hoipital,  th©  Cecilia  Medical 
Behoolj  tho  Lndwig  School  of  Medicine,  the  Peter-street 
Sdiool,  and  others,  gi^nt  silver  and  gold  medal  a  for 
Btirgery,  anatomy,  and  practice  of  medicine, 

AoiticuLTrxE,  HoaTicuLTuaa^  anb  Foeestet. 

The  Highland  and  Agricoitural  Society  of  Scotland 
•dififJibutefl  al  il$  annual  meetiogs  a  good  many  sEvet 
iiQedalfi  of  three  grades,  tntiinrj  luinor,  and  m&dinm. 

The  Royal  Agiicnltiirai  Society  of  England  places  at 
the  diflpoBal  of  itfi  jndgei  annui&lly  im  flilver  medalfl  to 
he  difitiibuted  at  the  ooumtry  show. 

The  Bath  and  West  of  England  Society,  and  a  Dumber 
of  other  proTincial  socle  ties,  the  Smilhfield  t'lub,  th© 
IiUflgton  AgricoltnnLl  Hall^  and  others,  also  award  mediils. 
Beaidea  those,  w©  have  the  Royal  Borticnltnrfll  and  Boyal 


Botanic  Sodotiea«  which  difltrihut«  a  good 
and  bronze  medals  at  thoir  ehowt. 

The  Scottish  ArboTicnltnral  Sodie^, 
February,  1354,  gives  gold,  silver,  ajod 


annually   ibr  the 
fiubjocta- 


best  reporte   on 


Dsxns  OF  Yaloitk  Ain>  Biavikt,  Aim  Sktmti  1 

B66idea  the  two  offi<^iai  honotiis  gtaiiMi  j^  ^ 
CroBii  aad  the  Albert  Medal,  ae^sil  — ^'**** 
medals  for  valour  and  bravf  ry. 

The  Victoria  Cross  decoration  wi 
Majesty  in  I3da ;  this,  in  the  words  of  tb^  ' 
her  Majesty  desired  '^ahonld  be  haghlf  ftif 
eagerly  eought  after,  by  the  offioen  indinaiof  0 
and  military  services."  It  eomistl  oi  i  M*l^ 
of  bronze,  with  the  Royal  atmtin  the  e«iiJEf^ii 
noath,  in  a  bctoU,  "  For  Yalotir;*  The  eroii  »  • 
froDo  the  right  breast  by  ablao  riband  lof  HtX 
by  a  red  riband  for  the  Army. 

The  following  is  the  offidal  amyjifito'W"^ 
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espectinff  medala  granted  for  acts  of  braTflvy  in  saying 
Ib:— '*Tlie  Pleld'Marshal  Oommanding-in-CThiff  having 
motioned  medala  granted  for  acta  of  bravery  in  saving 
ifB,  being  worn  in  unifonn,  whenever  a  Society  may 
onridar  any  officer,  non-commiBsioned  officer,  or  soldier 
niitled  to  receive  a  medal,  the  decoration,  together  with 

ititement  of  the  act  of  bravery  performed,  should  be 
snl  to  the  Adjatant-Q^neral  to  the  Forces,  in  order  that 
he  recipient's  name  may  be  registered  and  the  necessary 
othori^  iasned  for  the  distinction  to  be  worn.  These 
ledtls  will  be  worn  on  the  right  breast" 

In  the  Boval  Navy,  any  British  subject  is  at  liberty 
i  accept  and  wear  a  Foreignmedal  (not  being  the  decora- 
ion  of  a  foreign  order)  bestowed  by  competent  anthority 
ir  acts  of  bravery  in  saving  human  life.  An  officer, 
ddier,  marine,  or  sailor  must,  however,  first  obtain  per- 
tinion  from  the  Commander-in-Chief  or  the  Lords  of 
be  Admiralty,  as  the  case  may  be.  No  permission  is 
ioeesary  for  accepting  a  foreign  medal  if  such  medal  is 
tot  to  be  worn.    . 

The  Boyal  National  Life-boat  Institution  awards  gold 
ad  silver  medals  for  aid  rendered  in  the  preservation  of 
ife  from  shipwreck.  The  obverse  of  the  medal  is  a  bust 
i  her  HflJesty,  the  patroness,  in  high  relief,  by  J.  C. 
^yon.  The  reverse,  three  sailors  in  a  life-boat,  one  of 
rhom  (a  portrait  of  the  artist,  the  late  Mr.  Wyon,  B.A., 
•f  the  Mint),  is  in  the  act  of  rescuing  an  exhausted 
Banner  from  the  waves  on  a  fragment  of  the  wreck, 
sflcription  **  Let  not  ttie  deep  swallow  me  up." 
iinoe  the  formation  of  the  society  in  1824,  it  has 
'oted  90  gold  and  814  silver  medals  for  saving  Ufe. 
^Tcn  pecuniary  rewards  to  the  amount  of  £32,300,  and 
Kponded  on  lira-boat  establishments  and  other  means  of 
aviog  life  from  shipwreck  £240,000. 

The  Liverpool  Shipwreck  and  Humane  Society  was 
Mtituted  in  1839,  after  the  disastrous  hurricane  which 
■ecorred  in  January  of  that  year.  The  objects  of  the 
ociety  are  to  save  human  Ufe,  particularly  in  oases  of 
ihipwreck  in  the  neighbourhood  of  liverpooL  To 
«wiid  persons  instrumental  in  rescuing  human  Ufe  from 
wger,  and  to  relieve  the  widows  and  famiUes  of  those 
vno  may  perish  in  the  attempt  to  save  others.  The 
voriding  reUef  for  the  immediate  necessities  of  the 
^ortonate  sufferers  wrecked  on  the  shores  contiguous  to 
oi  port  of  Liverpool.  It  has  granted  about  20  jgold  and 
N|0  sQver  medals,  and  other  honourable  marks  of  distinc- 
wo^  besides  pecuniary  rewards  to  those  who  have 
mngnished  tnemselves  in  saving  Ufe. 

The  Shipwrecked  Fishermen  and  Mariners'  Boval 
Beoevolent  Society,  London,  grants  gold  and  sUver  medals 
w  deeds  of  bravery,  and  has  awarded  since  1861, 36  gold 
^d260  sQver  med^  for  assisting  at  the  saving  of  6,880 
iQions. 

The  Boyal  Humane  Society  awards  annnaUy  a  Stan- 

"'  gold  medal  in  honour  of  the  late  Captain  Stanhope, 
I  and  many  silver  and  bronze  medals. 

The  Forth  Humane  Society,  Edinburgh,  also  grants 
mnt  medals,  and  the  Bo}ral  Society  for  the  Protection 
« life  from  Fire  awards  silver  medaUions. 


H.  Lostal,  railway  oontraotor,  of  Ferminy,  has 
Jt^onnicated  to  the  Society  of  Mineral  Industry,  at  St 
S^^  Franoe,  the  results  of  his  observations  on  the  efEeot 
^J^^in  preserving  wood,  and  his  method  of  applying  it  fie 
flUti  the  planks  in  a  tank,  and  puts  over  aU  a  layer  of  quick- 
^  which  is  graduaUv  alaked  with  water.  The  wood  is 
{*«  to  acquire  remarkable  ooosistenoe  and  hardness,  and  to 
2 <!«(•  safe  from  deoay.  Wood  has  been  prepared  in  this 
■^^  for  several  mines. 

^»e  necessity  of  utilising  the  large  rivers  for 
■JJljne  navigation,  says  Nature,  is  becoming  one  of  the 
3*»Jwns  of  the  day  in  France.  The  Municipal  Councils  of 
z^  *od  Marseilles  are  considering  the  means  of  oon- 
*^  Marseilles  with  the  Bhono  by  a  canal  praotioable  for 
™Ppmg,  whfle  the  Municipal  Conndl  of  Paris  have  ap- 
P^l^  a  Commission  to  derise  means  to  render  the  Seine 
•▼Wis  from  Bouen  to  Paris. 


THE    PATENT    LAWS.         * 

A  meeting  of  the  Institution  of  Mechanical  Engineer! 
was  held  on  Monday,  the  28th  ult.  (Mr.  F.  J.  Braicwbll, 
F.B.S.,  in  the  chair),  to  discuss  the  Patent  BiU  now  before 
the  House  of  Commons.  The  foUowing  resolutions  were 
proposed  and  carried : — 

1.  **  That  this  meeting  is  decidedly  of  opinion  that  the 
Patents  for  Inventions  BUI,  1876,  proposed  by  the  Lord 
Chancellor,  would  be  much  worse  in  its  operation  than 
the  Act  of  1862,  for  the  foUowing  reasons  amongst 
others: — It  would  give  unUmited  power  to  the  Lord 
ChanceUor  to  stop  aU  patents,  as  weU  as  control  the 
length  of  patents,  and  the  terms  on  which  they  should 
be  used,  to  a  large  extent  It  would  not  appoint  paid 
Commissioners  to  manage  the  office;  it  would  abolish 
the  provisional  specification ;  and  it  would  appoint  irre- 
sponsible examiners,  who  would  have  the  power  of 
reporting  against  the  appUcations  for  patents  on  grounds 
of  which  they  frequently  could  not  possibly  judge." 

2.  *'  That  any  preUminary  examination  of  appUcations 
for  letters  patent  that  may  be  hereafter  instituted  should 
not  extend  beyond  the  question  whether  the  specifica- 
tions are  dear,  and  whether  Uie  invention  is  open  to 
objection  on  the  ground  of  want  of  novelty,  reg^ard  oeing 
hflid  to  prior  publications  in  the  Patent-office.  That  an 
adverse  report  should  not  disentitle  an  appUcant  to  a 
patent.  That  in  lieu  of  the  proposed  pubUcation  of  re* 
ports  (which  would  in  many  instances  operate  unjustly), 
the  appUcant  should  merely  be  required  to  insert  in  his 
specification  an  acknowled^ent  of  the  existence  of  the 
prior  matter  found  and  pomted  out  by  the  Patent-office 
officials,  with  a  clear  statement  of  what  he  claims  notwith- 
standing."   ' 

3.  '^  That  inasmuch  as  the  changes  in  the  law  proposed 
by  the  BiU  now  before  Parliament  differ  materiaUy  from 
the  recommendations  of  the  Boyal  Commission,  1866, 
and  of  the  Select  Committee  of  1872,  it  is  expedient  that 
no  legislation  on  the  basis  of  the  BiU  now  before  Parlia- 
ment should  now  take  place  without  special  reference  to 
a  Select  Committee." 

4.  ^  That  a  petition  be  presented  to  Parliament  asainst 
the  Bill,  embodying  the  views  of  the  meeting,  and  that 
the  president  be  authorised  to  sign  the  petition  on  behalf 
of  the  Institution  of  Mechanical  Engineers." 


BEGISTBATION  OF  TBADE  MABE8. 

The  Trade  Marks  Beffistration  BQl,  which  was  intro- 
duced into  the  House  of  Lords  by  the  Lord  Chanoelhw 
on  the  22nd  ult,  and  read  a  second  time  on  Monday,  the 
6th  inst,  consists  of  eleven  clauses  only.  It  provideis  Ibr 
the  establishment  of  a  register  of  trade  marks  under  the 
superintendence  of  the  Commissioners  of  Patents.  ^  A 
"  trade  mark  "  is  defined  as  meaning  *'  some  mark,  sign, 
or  device,  either  with  or  without  the  addition,  as  ]>art  of 
such  trade  mark,  of  letters,  words,  or  combination  of 
letters  and  words."  The  Act  wiU  come  into  operatioii 
on  the  1st  of  January,  1877,  after  which  date  no  person 
wiU  be  able  to  commence  legal  proceedings  in  respect  of 
infringement  of  any  trade  mark,  unless  it  be  registered* 
A  mark  must  belong  to  particular  goods,  or  cinssos  of 
goods,  and  can  only  be  assigned  or  transoiitted  in  con- 
nexion with  the  goodwiU  of  the  business,  and  it  is  de- 
terminable with  such  goodwiU.  The  registration  of  a 
trade  mark  shaU  be  primA  faei$  evidence  of  proprietor- 
ship, and  after  the  lapse  of  five  years  such  registration 
shidl  be  conclusive  evidence  of  the  exclusive  right  of 
the  person  registering  to  the  sole  use  of  the  mark. 
In  case  of  the  subsequent  registration  of  the  same 
mark  by  another  person,  his  title  shaU  be  subject  to  the 
adverse  claims  of  any  person  claiming  under  or  through 
the  first  proprietor.  In  case  of  any  registration  of  a 
trade  mark  by  any  person  who  is  not  entitled  to  the  use 
thereof,  or  in  case  of  the  refusal  of  the  registrar  to  re- 
ceive any  mark  for  registration,  or  if  a  mark  which  is 
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not  a  *'  tmde  mark"  within  the  meaning  of  the  Aot»  be 
xegittered,  **  anj  penea  acgrioTed  "  wmf  apply  to  the 
raperior  oeorti  to  have  ti^e  lagifter  fecufied.  When 
aefieral  difEoient  pertene  o2aim  to  be  regieterad  at  pro- 
prfeUim  of  the  tame  trade  mark,  the  regiiferar  le  em- 
powered to  lefose  to  make  waj  entiy  uxM  the  riiGil 
olaime  have  been  ietded  bj  the  eaperior  ooarte.  The 
oonii  has  power  lo  direot  an  ifsue  to  be  tried  foir  the 
deeiaioQ  of  any  qneetbn  of  £iot  whioh  may  require  to  be 
decided  for  the  porpoee  of  the  aj^peaL  Szoepi  with  the 
epaold  leave  of  &e  ooiirt»  tlM  legiatrar  ihaS  not ''register 
in  rfli|ect  of  the  iame  goodi,  er  daaeee  ef  goode,  a  trade 
mark  identioal  with  one  which  is  already  registered  with 
retpeot  to  laoh  goode,  or  oltitemi  of  goods,  or  so  nearly 
roeembling  the  same  ee  to  be  calculated  to  deceive."  it 
shall  not  be  lawful  to  register  as  part  o^  or  in  combina- 
tion with  a  trade  mark,  any  woras  which,  by  reason  of 
tfaflir  being  calnnlated  to  deodye  or  otherwise,  would  not 
be  entitled  to  poteotion  in  a  ooart  of  equity.  No 
^  scandalous  designs  **  will  be  received,  and  the  registrar 
is  empowered  lo  refuse  at  his  own  discretion  any  trade- 
marks which  may  in  his  judgment  be  armorial  bearings. 
The  Lord  Chancellor,  with  the  consent  of  the  Treasury, 
is  en^wwered  to  appoint  offioera  and  to  make  seneral 
rules  as  to  the  fees  to  be  paid,  the  elsssifioatien  of  goods, 
the  reoseval  from  the  register  of  any  ftsade  maA.  for 
which  an  annual  fee,  if  required,  is  not  paid,  the  mode  of 
prooeding  undor  the  Aot,  and  as  to  the  persons  entitled 
to  inspect  the  register.  Any  rules  so  made  are  to  be 
submitted  to  Parlmaient  as  soon  as  pnaotioable,  and  are 
to  have  the  same  foroe  as  if  they  fbrmed  a  portion  of  the 
Act  

TOUGHENED  GLASS. 

Mr.  H.  Pocklinglon  writes  as  follows  to  NiaUire  on 
this  subject :— 

Btthape  tte  following  short  and  prdimiiTy  aooount 
of  soau  ebssrvatioos  on  the  optical  and  meohanioal 
propeities  of  De  k  Bm^b's  toughened,  or,  as  I  think 
more  correctly,  hardened  glass,  may  intsteet  yoyr 
ooBnapeoisBit  Ifeu  James  H.  Logan  (vol  zii.  p.  87). 

TiBfnsdiatBJy  after  the  publiealien  of  M.  Be  laB«rtie's 
speeiioBtion  I  prepared  speoimeBS  of  the  glass.  leub- 
mitted  them  to  eaiml  optical  ftwrniinarten  \ff  polarised 
light    Perhaps  the  best  exyriments  are  those  made  by 


means  of  short  cyCnders  and  sniaQ  cubes  and  parallelo' 
pipeds  csrefoUy  ''hardsned."  A  smaU  eubewitk  half- 
mch  sides  thus  prepared  has  its  sides  ground  plane  and 
pdlsbed.  The  ODenUaon  of  pdishing  may  be  dSq>ensed 
wtth  if  a  smafil  nncrsacapiaBl  thin  cover  be  cemented  on 
the  ground  eorfkoe  with  Oanada  balsam.  Hie  eube  is 
then  mounted  between  strtes  of  Uaekened  eetk,  and  en- 
sBsined  in  the  usual  way  By  means  of  Mioefs  prisms^ 
glass  platss  or  otiier  appropiiaite  pdaiteope.  The 
beaaMd  chromatic  pboiomena  thik  brought  out  at 
once  indicate  that  amongst  the  causes  wkicb  operate  to 
produce  the  hardness  of  the  glass,  powerftd  oomppossion 
<^  the  interkff  by  the  oentiaoting  exterior  must  be  one. 
ne  phenomena  are,  in  foot,  essentially  thoee  of  oom- 
pressed  glass,  and  the  curves  of  colour,  or  bbc^  and 
yrilow,  seen  when  the  gfoss  is  eocamaned  by  white  <xr 


monochromatic  light  indicate  suoossnii  oDmi  ^ 
tension  and  balance  or  no-tsoiaa.  la  a  OBshDjw 
prepared  g^aas  rod  ofhalf-faich  length  thMseorvnaa 
rioga  traversed  by  a  well-marked  black  crosL  Inaaovi) 
the  ringa  assume  the  charactsr  of  those  sasa  mlaniit 
crystals.  When  plates  are  examined,  tbe  hg^  Witt; 
transmitted  foom  back  to  ftont  they  appetr  to  m 


and 


ismitted  foom  back  to  ftont  they  anpetr  to  m 
intially  as  bi-refiraoting  jhiett  but  with  the  ««Mf 
bands  somewhat  xrregu&rly  distributed,  and  op^h 
of  being  referred  to  the  an^es  of  tiie  plstaa  or  t»  OHtni 
of  unequal  heating. 

My  experiments  on  the  meshanfesl  popoteolfti 
glass  have  chiefly  been  ocmfined  to  tsstmg  ito  InidDM 
and  the  possibility  of  grinding  it  So  ikr  as  I  hafenu 
at  preaent  I  make  it  to  be  nearly  twice  as  bin  m 
ordmaiy  glass,  which  it  scratches  wnh.  eaae.  It  cia  b 
cut  with  agood  file  well  moistened  with  turpsntiae,  mi 
can  be  ground  on  a  stone  with  sand,  without  6aotiraa 
if  great  care  be  taken  and  the  gliM  be  well  prepd 
One  piece,  which  manifested  when  under  ^  pttmnfi 
evidences  of  ill-balanced  tenaiony  the  nentml  fine  Ijiif 
near  one  sur&oe,  submitted  to  transvwse  groofinc,ki 
disintegrated  on  being  ground  ononesnrraoaasmna 
the  outer  snrfooe  had  been  ground  away  to  Mv  tb 
neutral  line.  There  appears  to  be  an  essi^  twcM 
limit  bevond  which  the  surfoces  must  not  be  vatgo^ 
removed,  but  as  my  friend  Hr.  Thomas  Ikoley,  fZJ&X, 
baa  been  good  enough  to  show  me^  there  is  pnctiBilr 
no  limit  beyond  wYdSn.  both  surfooes  may  not  be  ia* 
taneously  removed.  This  result  foretold  by  ■#  M 
pdarisoopioal  analyais^  Mr.  Faiiley  haa  kindly  ■hownj 
disaolvkig  the  opnosing  surfooee  away  bv  hjdndn 
acid.  The  least  hard  portions  dnscuved  mack  aat 
readily  than  the  thonmghhr  hardened,  and  ^  itey 
surfoces  show  wavy  lines  closely  foUowha^  tha  taan 
lines  shown  by  the  polaiiaoope.  There  la  fortetti 
v^narkable  foatnre,  that  the  inner  portion  of  thi  |bi 
proves  to  be  essentially  common  glass,  whidb  ftaetat. 
m  the  ordinary  way.  Further  eapefimenfii  are  metfi^ 
for  the  complete  elucidation  of  the  subject  sod  ac  a 
progressi  but  the  nracedxng  mi^  be  usefol  to  ftili^ 
wonEers  on  the  subject 


BnoeoonlMiivea  b«  Mr.  OealifBOvib 
1  Sandfoa<  the  ense^vedboia 
iasion,  tha«diifaAtiai  ii  Khi^tokas 
L    The  hnildinna  M«  aa  Bostti  a 


IKTBBNATIONAL  JEXBJBmOS  %»- 
PHILADELPBIA. 

According  to  the 
C.B.,  andOolonel 
tbe  British  OomaMSSioas 
a  brilliant  sooeess.    The  hniUinga 
advance  aa  eoaipaiod  w^  thoee  of  x 
Every  block   of  marble  and  gramte  for  tha  — 
GallMy,  which  will  be  permaiiaat  aaen  tie  |Fe«i« 
it  ia  risuBig  as  lafidly  as  tha  ttfafesary  strartsMS. 

The  American  demanda  for  nace  ase  eaaraiaaa  W 
the  Szecutive,  in  aeoci^nltieaof  ^  foiandly  oft- 
of  tiie  Government  of  this  ooontry,  nd  to 
large  demands  whaoh  ha/ve  been  made  by  InM  a^ 
biters,  have   re-axxaoged  the  space  in  the  iDdartria  | 
Hall,  80  as  to  give  to  England  a  commanding  oeoid 
position  corresponding  to  l&air  own. 


MAIN  BXHIBITION   BUILDING. 
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.inirrir-^ 


nUHTTCrLTfllAL    BUH.IJJ.NG, 


.^ht  diiplAT©d  tn  every  partioular,  how- 
hm  excited  ilie  BdmirHlioa  of  the  ezpe^ 
I  who  i-epreaent  this  country^    They  itaU 


that  the  Arrangemefit*  are  moot  lenrihle,  and  that  thera 
will  be  no  petty  i^hargea  to  tha  exhibitors. 
Exhibitors  will  be  dlowad  to  attach  to  their  ^odA  thd 


Wmm 


UMHOUXAh  HAUL. 


Wiieh  th^caa  be  pWMluced  in  England,  and  at  [  at  reduced  rntes,  a  rast  number  of  Ameticani  will  bt 
provision  la  b«inff  made  to  enable  Tisitora  from    cnFiljlpd  to  roaliAB  the  effbct  which  tbeir  tariff  has  in 
"  L-ol  America  and  England  to  reach  Philadelphia  |  Cinhnncing  the  price  of  Ewropeaii  pTodueU, 


-s^sSSfe^^  ^"liV^jatF 

J 

.-•■5 

..  ;.t 

^■-11-       V    '     ■'            -f^             ^         B 
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JOORNAIi  OP  THE  BOOIETY  OP  ABTS,  July  9,  1876. 


The  following  from  an  American  j^per  ^vea  a  iketch 
of  the  pr^ent  OMditioA  of  tito  eshibition  bvaldmgiiTiewi 
of  which  are  giren  hcTOwith* : — 

The  United  Slalet  OenleaBial  Ckymmiaiion,  the  organi- 
sation which  Ooiigiiw  htm  created  for  the  management 
of  the  Fhiladel^ia  Intematioiial  Exhihition,  haTiBg 
held  its  annual  session  has  adjonmed,  to  ro  assemble 
about  the  time  of  the  opening  of  the  exhihilisa  Mot  ye«r. 
Its  chief  business  was  the  isesplisa  of  isyosts  esk  the 
finances  and  pogress  of  Hk^  week,  whidk  dstailed  the 
information  about  the  buiHiags»  slock,  subscriptions 
and  donations,  and  the  busHMsa  psespeeis  of  tiM  enler- 
prise.    The  Commission  mads  a*  deeisioBS  npoa  any 

auestion  of  detail  fm  nkamm  ta  the  eshttution,  ersvy- 
litng  being  refenad  ta  this  eoMMllsa.  Thay  had  a 
debate  in  refer  a— e  to  the  priaa  mi  adssissinMi  and  the 
feeling  appealed  to  be  in  fkrovrofa  foaaf  Ms.  (2b.)  for 
each  smgle  adi»isskm»  there  being  bo  saaaoa  ttdnts,  and 
this  will  probably  be  adopted.  Aflsr  ^m  ekaa  of  the 
session  the  sgecwtiTe  ooBmiHeeemwised,  aad  haabegmt 
of  the  buildings  at  Fair- 


earnest  woik.    The  _ 

mount-park  isTsrriaps^  the  fine  weather  greatly  aiding 
the  mechaaaosi  There  are  five  exhibition  buildings— 
the  "Memorial,''  ••MaehiBesT/'  "Agrionltaral,"  ««Hor- 
ticultural/'  ami  ^'Main  EzhlUtka"  haDs.  The  ma- 
dunery  hall  is  so  far  advanced  that  the  roof  is 
nearly  finished  and  the  sashes  are  being  glased.  The 
various  offices  adjoining  it— ticket-office,  post-office, 
and  custom-house — are  now  plastered.  Upon  the 
memorial  hall,  which  is  to  be  a  permanent  building, 
the  chief  labour  is  being  expended,  and  it  wul 
be  finished  next  autumn,  in  aavance  of  the  time 
expected.  The  interior  walls  are  all  up,  and  the 
roof  is  being  o(mstructed.  The  fronts  are  of  granite, 
and  they  are  in  some  portioos  almost  oompleted.  The 
massive  frasMwork  of  the  sormountiBg  towers  can 
be  seen  for  miles  around.  This  building  occupies  a  com- 
manding i>osition  on  the  Schuylkill,  and  from  Uie  tower 
there  is  a  fine  view  up  and  down  the  valley  of  that  river, 
Philadelphia  being  qnread  out  in  the  foreground  across 
and  down  the  stream.  South  and  west  of  the  hall  ata 
the  exhibition  grounds,  mapped  out  before  the  observer, 
with  the  thousands  of  labourers  at  work.  The  inl 
finish  and  decoration  of  this  haH  are  about 
The  main  exhibition  building  ia  also  Tiingifissiiia 
rapidity.  Several  seetMBf  are  np,  mm  the  tooalatiops 
of  a  large  portion  are  ready  for  the  sopsrstnselnre.  A 
statue  of  '*  Ameriea,"  9S  foel  h^  whith  ia  to  sufmount 
the  tower  of  the  flsemorial  hall,  is  ready  to  be  placed  in 
position.  The  other  two  bufiktinga  are  not  in  a  very 
forward  state  a«  yel^  but  the  fovndatioas  are  being  pre- 
pared, and  a  large  qnantity  of  the  materials  is  on  the 
ground.  Railway  Unas  aie  kid  in  all  direetioa*,  con- 
necting with  thaPeonsylvukia  Railway,  and  thay  bt^ 
the  materials  just  where  they  are  wanted.  The  interest 
in  the  Oentenoial  throughout  the  country  is  constantly 
growing,  and  the  contributions  are  quite  liberal.  The 
Finance  Board  do  not  now  seem  to  have  any  doubt  of 
their  ability  to  raise  all  the  money  required. 


CONCENTBATED  BKKR. 


Oottcentnifcsd  or 
and  used  to  a  large  extent  in  this  coimtiy,aif  iadnd, 


The  sugar  season  in  Austria,  in  1874-5,  has 
been  one  of  the  worst  known.  From  the  month  of  August, 
1874,  to  the  cni  of  February,  1875, only  928,458  tons  of  beet- 
root  were  cultivated ;  while  in  1872-3  the  quantity  was 
1,668,000  toop.  The  reason  of  this  great  difference  is  that 
the  cultivation  of  the  beet-root  had  extended  during  the  last 
year  or  two  ro  as  to  be  very  favourable  to  the  farmers,  but 
very  unfavourable  to  sugar  manufacturers. 

The  jury  of  the  Exhibition  of  the  French 
Central  Society  of  Horticulture  has  awarded  a  large  gold 
medal  to  M.  De  U  Basde  for  his  diseovery  off  hardened 

flaf>^  on  aooount  of  tiie  sarvioss  it  ia  likely  to  render  to 
orticnltnre. 

•  A  view  of  the  ••  Art  Gallery,*'  or  "  Memorial  Hall,"  appeared  ia 
{WMirija/  for  Nov.  «,  ISTI,  toat  it  has  teemtd  ketter  to  repeat  it 
h^tH  in«^^?  ofoapletsasas.  The  -  Afrfealtanl  Hall  •'  It  h 
fro^PhlUdeuSu.     '"  '•''^  'i»te,as  soon  as  a  woodcut  Is  received 


ago  ta  Mr.  P.  E.  Loekwood,  who  has  besn  i^^i^ 
mik  both  the  English  and  Swiss  CondsoMd  Ifilk  Goo- 
pswisii  and  wiih  the  assistsnow  of  a  leading  saalytkal 
chMMSt  wbo  has  lor  a  long  time  given  attsntion  to  tfa» 
ihamistM  ai  bis wisif,  ha  naa  parftcted  the  ptocea  mi 
psataotsd  it  bj  a  pailsBt  in  this  nd  seven!  otht 
eeimtriasL.  The  proeasi  k  caafamimlT  a  siaple  one. 
though  tharssu  ia  oaa  of  eeasidsraUe  intMvtnd 
likely  to  eibct  amnt  ■lifiiiHii  of  the  snort  b« 
trade.  Beer  or  wont  to  itktrn  al  any  stags  off  fcnatt- 
tioc»  thongh  the  prooesa  ia  beltsr  appKed  whsnititfe 
lor  driskiBg,  and  avspoaaisd  In  a  vmcvnm  psa,  oadt 
large  part  af  the  wnter  aad  aleohol  ia  disliled  a»ty.  lol 
the  beer  or  stout  is  redooed  to  a  thick  vissoas  floid  d 
about  Uie  eonsistencnr  of  trsaeie  or  coadsnasd  ailk.  Ta 
alcohol  and  water  of  course  pass  off  m  vsmbv  ^^^i> 
its  tam  is  coodeaaed  ina  raoeiver  attaehadto  the  TicQos 
pan^and  the  alookol  ia  oblsiMd  by  la-distilliag  Oeliqti^ 
taken  from  the  receiver,  or  a  rectifying  sul  maj  bi 
attached  to  the  vacuum  pan,  and  the  whole  proem  mj 
be  performed  at  one  operation.  This  alcohol  poij  l» 
remixed  with  the  condensed  beer  either  befers  it  if  » 
cloeed  in  tins  or  other  receptacles,  or  at  any  tine  ifltf- 
wards.  By  this  process  of  condennition  tiie  beer  or  itod 
is  reduced  to  one-eighth  or  one- twelfth  of  its  originallMk. 
according  to  its  original  atteogth,  and  as  the  iiera<«- 
tation  ia  snspended  by  the  heat  employed,  ^  condeoiei 
mixture  may  be  depo^led  upon  to  keep  good  for  of 
length  of  time  in  any  cUaaate.  The  process  of  re-maka; 
ths  beer,  t.«.,  the  re-converaion  off  the  miztore  into  beft 
to  also  a  simple  one,  consisting  in  merely  adding  the  l«it 
of  water  originally  abstracted,  and  aiitfiiig  up  tsnus- 
tation  again  by  the  use  of  a  small  qnaati^  off  yeista 
aoasaoth^  ferment  Within  about  48  boms  the  bar 
ma^  be  drawn  from  the  tap  for  uae  or  bottled  in  t^ 
ordmary  wav,  or  without  using  any  ferment  the  W 
may  be  bottled  and  charged  with  carbonic  add  gu  Vj 
means  of  any  aerating  machine,  aa  ie  done  with  aeraU 
waters.  It  abonld  here  be  asentioaed  that  Mr.  Log- 
wood's piooeas  to  aa  entizely  diAarsmt  one  from  those  s- 
ployed  sbr  amklBg  beer  from  solid  wort  or  condcD»i 
wort,  and  nrotacted  by  several  pateata.  Wosiia  any  ^ 
to  sacrely  the  eztraet  off  saalt  and  hops  belore  they  br* 
basa  eoaverted  into  beer  by  fermentation,  whensi  Ur 
aoadeaaed  beer  to  the  beer  italf  as  niadoesd  by  f arisen- 
tatioB  at  the  brewery.  Ia  makiag  bear  fr«ci  solid  vtol 
a  fsnaeatatiQa  haa  to  be  eogendered,  a  kag  period  4 
required  in  order  to  obtain  the  proper  flavour  and  asKKsa 
of  spirit,  and  in  hot  climates  the  whole  procesi  is  ^^ 
to  break  down  and  the  liquid  to  turn  bad;  and  era 
when  the  process  is  completed  successfully  the  beer  ii 
but  a  new  beer ;  whereas,  in  the  new  process^  onlj  <^ 
hours  are  required  to  re-make  what  to  actually  old  W. 
and  there  to  but  little  danger  of  any  mishap  oocanis^ 
under  any  climaten'a  influences. 

But  aiNurt  from  the  interest  attsffbing  to  this  v 
process  in  a  chemical  point  of  view,  and  as  a  dotcj 
method  of  dealing  with  a  valuable  article  of  food,  tfo 
subject  to  of  considerable  importance  in  reference  to  the 
export  trade  in  beer.  The  annual  value  of  beer  exported 
to  about  two  and  a-half  millions  sterling,  and  the  co^  of 
bottling,  casks,  and  freightage,  must  be  sofDeihiir 
enormous,  the  barrel  casks  alone  oostiag  2^  each*  uwl 
being  almost  worthless  in  ladtoaad  elhsr  comitnM  ^ 
to  which  beer  to  exported.  The  coadaaisi  beer  rtft^ 
sentiag  the  prodnot  off  a  barrel  will  be  redaesd  br  sM 
nino-tenths  of  its  original  bulk,  and  Ihe  tin  to  whioh  tto 
odxtara  wiU  ba  axp(»ted  will  coat  at  tha  m«t  e«ht«efr- 
pence,  so  that  at  least  three-fourths  of  the  frtigkts^J^ 
be  saved.     The  expenses  of  oondensation  aad  r^siw 


Qbti  mcrt  trifle  oo(mp«red  (o  the  rnvrng  in  tli«  m&ttot^ 

I  mentioned,  and  thtas,  so  hr  httm  Mr.  I^dekirood'a 

ma   inievhrm^    with  Hie   brewing    trade,  it  will 

MAj  giTB  a  freali  impetus  to  it.     B  fit  the  chief  raJ  oe 

io  procsav  oooBiits  in  itfi  adaptAtbn  to  any  kind  of 

IT.  tnd  coniequentlf  A  lighter  imd  che&per  beer  will 

rif»b1e<  of   citportation  in    the  condeBMd  form  to 

^J  (Hid  Bub- tropical  coimtiieii  and  rd^m^Jdngf  there, 

l^iuUtf  of  thc!  added  water  making  hut  little  dif- 

m»  u  iotig  m  the  beer  wag  oH^^ly  brewed  with 

lir  aniu^le  for  thct  purpose.    At  prractnt  only  etrong 

tihi>lic  and  conflequontly  escpeniivai  beerp  mn  bear 

^''^ttion  to  hot  climates,  but  a  lighter  mad  chetper 

TQAdi  abroad,  nttd  sold  ''  on  Ufi^"  woold  be    a 

'^^n  ^tb  to  otir  own  countcymen  and  otb«ft.    lu 

thartj  really  B«imM  hardly  any  limit  to  the 

:h  might  ho  export*d  after  being  aubjectcd 

■  mwtming  procesa.  As  torij-miiltiflgftnd  bottling 

beer  in  India,  the  naw  proceas  would    ieem 

mj  wbe  very  exUnsiyolj  adopted,  &a  there  are  already 

IMk  enou^  mitpty  beer  bottlei  to  bnild  the  pyramida 

Hft^t  twtca  orer*  and  tliiy  at«  eT«n  cheapen  tbaa 

'loi  ia  Eng-land. — Standard* 


The  tivot  do  not  form  pure  foreetSr  but  are  eoatt^red  o»e 
here  and  one  the£«,  the  best  lbr«e|e  oontaMng  bard|gr 
twenty  tpee«  to  a  aquare  mile.  They  arc  out  all  ovar 
with  kmve«,  both  on  the  item  and  on  the  lonj^  ninniag 
roots ;  tio  caro  ii  taken  to  preyent  injuring  the  m^ 
wood.  The  c^uta  are  elliptical  in  shape ;  the  milk  ui 
received  in  holei  in  the  ground,  or  in  learei  doubled  up 
to  form  a  fuoneL  A  tre^  tapped  In  Au^et  will  yield 
oO  onnDea  of  miUc,  giving  lA^  oimcos  of  pure  caoutobonc; 
The  milk  ia  scanty  during  the  cool  MaaoQ,  October  to 
March.  The  india-rubber  is  aouietlmea  preppired  by 
stimng  tho  milk  in  boiling  water«  when  the  CLU>utDhouG 
coft^ulatea.  It  is  shipped  in  baskets  made  of  eplit 
rattan,  weighing  about  3  cwt.  each.  It  is  aa  a  rula 
badly  pre  pared /and  mixed  with  atioks  and  dirt.  Mr. 
CoUins,  in  bis  report  upon  this  arlicle,  girea  the  import 
of  East  Indinn  caoutchoui?  into  London  si  1,347  tons 
^m  June  1871  to  June  1S72.  It  la  ohviotis  that  there 
is  vaat  room  ^r  improvc^m^^t  in  the  collection  of  the 
juice,  and  the  treatment  of  the  trees^  as  wt>ll  as  in  the 
manufacture  of  the  material,  and  in  orguntsing  the 
method  of  production. 


in  rMODUCTION  OF  IKDIA^RUBBEK. 

nuest  caontcbouo  of  commerce  is  not  the  prod  nee 

'l<edee  ijidigenous  to  IndioL,  but  ts  produced  by  the 

ff  ■  iJfflri/imiir*.     Attempts  are  being  made  to  procure 

I  mtrodnce  this  spodas.    The  caoutchouc  of  India  is 

|ho«d  from  the  Ficta  timtica,  which  grows  naturally 

PDitli*Eaitem  Bengal*  in  CbittafOng,  and  in  Oschir* 

k  which  di^Hct  a  good  deal  is  sedd  to  come.    It  may 

pro  in  p!^rls  nf  8ikkim,  where  in  the  moiit  but  rocky 

IfTiJterj  of  the  torrents  that  feed  the  Teutaand  the 

'ii,  th«  hu^o  stems  stretch  down  strNight  to  the 

I,  or  twine  in  funlastic  groupings  of  contorted 

r'Vhme  have  originally  started  trom  a  young  plant, 
•p  produced  frym  seed  deposited  in 'the  iopmoat 
^  ^f  gome  tall  fftmrHstiia^  or  toon-treCj  which  has  in 
.  r IB  of  y liars  been  smothered  by  tha  giant  growth, 
ir^,  the    Fiats  tlRstita  ia  alwuy a  found  towering 
^  njes,  from  the  circumstance  of  its  epiphytic 
n  fmce  it  has  got    lU   firm  hold,  it  fiends 
!h    that    become    sterna,   and    thus    u 
Ljnn   a  grove    covering  half-an-acje 
■^iif    habitat    for    rubber    is    in 
loreeta  of   Anam,  anl  in    tbe 
(4  beyond  British  territory.    It 
t^nown   ihnt  the  mnMl  of  Burma  steadily  di- 
■*  triwmcd^  the  norths  till  at  lost  it  censea  aboat 
'f    Pafhan  in  the  Irmwuddy;  but  thence 
toed  by  the  mountain  m^saes  to  the  north, 
M^aseii    it  ts  ia  the  moidt  forest    of    tbw 
ly  eooe  that  the  Ftctti  ^imtiem  occnrs.  It  hna 
M   reported  that  a  climbing  species  of   Jf'ih 
Ming  caoetchoiic^  hsa  btjcn  found  in  British 
.[7Q%.    In  Assam^  the  Ftcitt  iliutfic^  is  found 
foreata  of  the  Ilimalayaa  and  In  the  low 
Naga  Hills. 

uubouc  has  bithBrto  been  collected  hy 

na  right  nut  only  to  collect  it,  but 

nopoiise  the  purchiue  of  that  brought 

iUry,  and  thte  has  given  rise  to  many 

■FeaW   number  of   tre«a  are  in  the 

>Eii&  lodejiendcot  hiU  tribes,  who  bring  the 

in  and  wO  il.    At  pf^seot  tbe  collection  in 

.™u  wTtifeoty  hM  boen  itopped,  partly  owibk"  to 

(•p5i««iTO«  irtifif  0«t  of  tb«  monopoly,  but  ptirtly 

Itoeof  tha  attowrtow  waste  nod  the  injury  intlicted 

f  ofcr*|appbg  thu  trees  and  working  thero  at  the 

*^  %Bmm,     It  ifl  to  bo  hoped  that  this  fine  source  of 

Wmi3»i  Will  W*t  long  remain  in  aboyaoee,  but  that  the 

rim  whole  work  may  be  entrusted  lo  thd 
t.  Tbe  yield  in  A  nam  amounted  in 
isrands,  and  is  t^ikkim  to  700  maundB. 


€OEE£8F0HD£]fC£. 


EDUCATIONAL  CONFERENCE, 

8nL,— The  report  of  the  Educational  Officer  of  tlm 
Sooietry,  Mr.  Critchett,  and  the  prooeediiiga  of  fh& 
Educational  Conference  are  of  moh  inteMt  ftnd  import^ 
ance  that  they  an?  sure  to  atbucit  atcentioQ. 

What  fltribcs  mo  is,  that  the  examinations  are  now 
producing  reaults  strictly  in  harmony  with  the  objects 
of  the  Society  for  the  EncouragemCTtt  of  Art*,  Manu- 
factures, and  Commerce,  und  particularly  with  r^gfod 
to  the  eomfflcit.'iiil  and  technological  departments.  ^  Wi 
must  particularly  concur  with  Mr.  Critchett  in  satiafK- 
tion  that  arithmetic^  book-keeping,  and  French  wm 
ftmong^  thc  cbirf  subjects.  The  incnsase  of  students  in 
German  and  Spanish  is  also  matter  of  grett  ^tihcation. 
At  the  iame  time,  Mr.  Critchott's  report  is  just  that  the 
viH  m^  e^caminAtions  in  modem  langUttgea  are  making 
no  progress.  Commi2«?ial  oorreapondence,  as  our  German. 
examiner  points  out,  ia  of  particular  valne^  but  foreign 
correspondence  is  of  most  value  to  the  commercial  clerk 
nt  home.  What  we  particularly  want  ia,  tfl  train  our 
commercial  ag«nts  and  workmen,  so  that  they  may  take 
a  more  active  part  in  maintuiniug  our  trade  abc^ovdr  m^ 
this  must  be  done  by  con  venation. 

As  to  Italian  it  ia  Oisefnl,  but  wo  9«od  n^  nfTtft  ik 
low  place  80  far  as  our  intereats  it«  eoaoeiBedt  <»  ^tt 
neglect  of  Russian  and  the  Eastern  UngoafOi.  Qo  lU 
grounds  the  etndy  of  Rassian  is  of  valnv,  aad  I  ihiH  bfl< 
happy  if  some  efforts  I  am  now  making  may  fnTOBiolV' 
the  fUtabUshment  of  a  pffofefsiorshtp  of  If aMSafit 

Mr.  George  Potter  will  render  anothur  uMfhl  •SfTloei 
if  he  will  call  tbe  attention  of  the  working- cUaaaa  to 
the  «tndy  of  modern  languages.  This  is  a  subjt^ct  quite 
within  their  compass.  I  hare  found  many  eiigin^era 
ia  th^  Arsenal  at  Ooufttanttiiople  spcukini^  Ttirkidi 
better  than  onr  merchants,  and  many  a  working  man 
licom  South  America  speaking  Spanish  readily.  To  my 
mind  Spsnish  is  more  nsefiil  to  a  working  man  than 
French  or  German,  and  its  knowledge  would  be  a  good 
rtaourrse  in  a  timie  of  Black  work.  In  the  aame^  wsw, 
R  nasi  tin,  At^bic,  and  Portuguese,  are  specially  avwUbft* 
The  demaid  f>r  working  meo  in  Turkey,  is^  howevert  [ 
falling  off.  Many  a  man  has  been  taken  in  aa  a  partner 
or  set  up  in  a  factory  on  account  of  bis  knowledge  of 
the  langeage  of  a  country.  It  ia  a  resource  which 
enhances  liie  value  of  his  handicraft  and  protectl  bim 
against  competition. — ^I  am.  &c., 
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JOtTRHAL  OP  THE  SOOrETT  OP  ABTS»  July  9.  18 


Sir,— Will  yom  iillow  me  to  ooowt  an  eirgr  that 
ooomred  in  Lt^  week's  impr^gioii  F  On  line  2^  rigki* 
band  coIuihd,  |^e  730,  for  "  Der  sdndmaaaige  Kauf- 
man/* read  **Bie  Schnle  des  EaiiffiDannfl»"  Otta 
Wigand,  Leipeie,  The  work  by  Thomai  Twining, 
Eiq*,  a!«o  referred  to,  k  "Technical  Ti^inbg/*  Mac- 
Biillan  and  Co.  It  may  be  found  in  the  lihrojy  of  the 
Bodetj  of  Arta,— I  am,  4cc,, 

JiiJjr  «ih,  liTfi. 


THE  PATENTS  FOR   INVElfTIOKS  BILL,  laZS. 

Sm,— On  behalf  of  the  AytiBani  and  InYentore*  Patent 
Bill  Amendment  Commltte^f  meetii)^  at  the  undo-  men- 
tioned iiddr«M,  formid  for  the  pnrpoae  of  aocnring 
amendments  in  the  Patents  for  luTentions  Bill,  1876, 
1  b^  to  send  yon  the  Bubstanco  of  the  resolution 
which  the  committee  baye  adopted^  ahowLng  the  objec- 
tions they  take  to  the  Bill  in  its  present  shapo. 

The  committee  consista  of  Inventors,  anil  p^sons  pro- 
fessionally and  commerciaUy  engaged  in  devising  and 
practically  applying^  new  inventjons;  and,  therefore, 
directly  interested  in  the  commercial  ptosperity  of  the 
United  Kingdom. 

The  Bill  bears  evidence  of  an  attempt  to  do  justice  to 
the  in te rests  of  the  inventor  and  the  public,  yet  it  mn- 
tains  many  proviatoni  which,  while  they  mast  prove 
Ikighl^^  injunous  to  artisans  and  mvenlcrs  of  small 
|>floanlary  means,  aii  tending^  to  debar  them  from  obtain- 
ing^ any  material  benefit  from  the  efiortn  of  their 
ingenuity,  will  be  most  detrimental  to  the  public  welfare, 
aa  Bueh  provisions  will  in  various  w^ys  diiiGourage  th*j 
improvement  of  our  n»efi*l  arte  and  manafactnres. 

The  objectionable  provifiiona  in  the  Bill  are  the  foUow- 
ing:— 

(a,)  The  requirements  of  the  deposit  of  the  full 
niGoi£oation  as  the  very  first  atop  in  obtfiining  protection 
fcr  on  invention,  the  effect  of  which  will  be,  that  an  til 
an  invention  is  compl^cte  in  all  its  details,  no  protection 
will  be  obtainable,  nor  advice  or  asatfitanee  to  be  had  in 
regard  thereto,  without  jeopardy^  which  requiremmit 
will  alio  entiiil  on  the  inventor  the  payment  at  the  very 
outset  (subject  to  the  chance  of  loss  if  the  application  be 
rejected)  of  a  conBidarable  sum  of  money  for  costa  of 
apecification ;  matters  of  very  gitsat  importance  not 
usually  effected  without  the  employment  of  profoBsional 
Wttistance,  unobtainable  except  at  some  conaiderafale 
GEpense. 

(k)  An  cxamiuatioa  before  the  grant  of  letters  patent, 
which  wHl  be  highly  objectionable^  inaflmucb  as  it  will 
form  the  groundwork  for  rejecting  an  application  for  a 
patent  "  by  reason  of  the  frivolous  character  of  the  in- 
vention rendering  it  not  worthy  of  a  patent,"  a  matter 
no  man,  nor  an^  set  of  men,  can  with  any  certainty  be 
capable  of  deciding  ;  as  what  may  appear  to  bo  frivolous 
to  one  person  will  seem  of  importance  to  anoth^  ;  and, 
moreover,  as  ibU  proposed  eiami nation  is  to  take  place 
before  the  invention  has  been  practically  tested  in  the 
workshop,  or  in  actual  industrial  n^e,  the  dt^ision  must 
necessarily  be  arrived  at  upon  very  iosufficiant  data. 

it  is  desirable  that  there  should  be  an  inquiry  into 
novelty  pre vin us  to  the  issue  of  letters  patent  based  upon 
tile  examination  of  pnor  spetifications  of  pfttente,  public 
documenta,  and  publirationa,  or  upon  sufficient  evidence 
offered  by  legitimate  opponents.  But  the  extension  as 
proposed  of  such  inquiry  beyond  novelty  cannot  prove 
othirwise  than  alsolutely  mischievous,  as  discouraging 
inventors,  and  therefore  injuring  "the  public. 

{c)  The  provimona  of  tho  Bill  for  shorten bg  some 
patenta  to  seven  years'  duration ;  in  the  vast  majority 
of  casea  fourteen  years  being,  as  experience  testifies,  noT 
too  long.  It  ia,  however,  submitted  that  if  it  be  con- ' 
sidered  desirable,  to  meet  the  case  of  minor  invention* 
(such  as  some  of  those  now  registered  nnd«a-  ^e  Utility 


Designs  ActJ^  to  allow  short  pfeteuti  fat  m 
to  he  taken  (with  the  chance  of  iwievtl  ^  I 
authority  allows  the  eame]  ;  this  micbl  bt  i 
o^ering  the  option  of  lueing  out  siudb  Aon  | 
one- half  the  stamp  dutiea   at  aajch  aad 
beginning    with  the  application,  which 
very  many  inventort  to  apply  for  iha  ihorle- 1 
potenu  J 

{d.)  The  proviaicma  as  to  forfeiture  clpa&mti 
workmg  of  tha  invention  within  two  years  f 
and  as  to  compulsory  iioencea«  are  very  mist 
no  possible  excuse  exists  for  snch  enactme^tU « 
perhaps,  applicable  to  cases  whiire  a  patents  if  { 
to  he  abusing  and  miausing  hia  patent  ry^  I 
privilegeB,  and  anch  Cases  are  so  raiu  Ihal  An 
practiCBily  no  evil.  J 

Further^  the  Bill  requires  amendment  in  tli|rail| 
generally,  and  especially  aa  regiuda  the  powm  ^hdi 


the   Commissioners  to  make    rules  **  pi «Ktibmc  I 
regulatiog  finitr  alia  J  itie  depoeit  ef  modd»  m  4 
cases  as  they  think  fiU"  aa  thia  would  vnaMa  tbt  ( 
missioners  to  call  for  models  whenever  tMfff  piti 
ihn&  entail  a  heavy  burden  cm  inv«0itltfi.  afiCislffil 
not  un frequently  entailing  tbd  OOSt  of  £10^  « 
larger  sum  s  of  m  on  ey .    Toerofbre  Ihe  depoitt  if  ■ 
should  not  be  compulsoty  in  any  case. 

The  committee  regret  to  £nd  the  BUI  doss  94 
tically  reduce  the  Government  cfaaive  for  a  piteili 
ii  greaUy  needed  by  aztiean*  and  invenUm  «; 


pecuniary  meana.  who  constitnte  the  gr«al  m^ 
the  inventon  of  this  country,  and  who  hat*  m] 
past  been  complaining  of  the  high  vodv  of  itaat  I 


imposed  on  patenti  in  the  United  Kingdom  ,  uul  i 
BtU  now  hefore  Parliament  ia  not  so  Jterc4  m  tsj 
proviiiional  protection  on  deposit  of  a  proviiii 
cation  for  a  sum  of  money  not  greater  than  £1^ 
be  preferable,  the  ^rst  step  to  protection  of  la. 
should  at  all  events  be  very  cheap. 

In  regard  to  the  Government  diis«€u 
there  is  no  vultd  reason  whatever  why  tha 
ing  the  right  to  obtain  remuneration  for 
developing  on  invention  should  amount  to 
j  whilst  the  right  to  remoneration    for 
under  the   Copyright  Acts  does  not  amount 
j  fihilHn^.      Copyright,  moreovor,   onl^e 
I  not  being  limited  to  fourteen  years,  bnt 
forty-two  yeara  certain,  and  even  e:xcet!ding 
in  caae  the  author  lives  longer.    Aa  artiAmi  and 
on  behalf  of  industrial  progreas^  the  conmiitlae 
an  injustice  is  done  them  by  heavily  muh  * 
because  tbeir  brain -work  reh^es  lo  our  ind 
greSB,  which  would  not  be  the  case  if  it  rdatoi 
artistic  progress  Or  literary  work,  and  tha  Bill 
be  amended,  m>  that  all  stamp  dutiea  W  much  1 
amoiint  especially  the  stamp  duty  payable  at 
stage. — Yours,  &c., 

Thoius  pATTSWKisr,      Ct 
GmAHjut  Vamttmm,      t/< 

TliU8.    MOTTEBaUKiDi  (St 

U^  CIimeDt't-taii,  Btrand,  W.C., 
tJime,  iS7ft. 


PRESERVATION  OF  PLASTER 

SiA, — The  thorough  saturation  of  piaster  bkl 
paraMn  will,  I  have  reason  to  bdieve^  nrsSifwl 
the  weather  in  thia  country.  An  exampW  #e  tim 
me  lay  for  some  yeara  on  a  msrble  block  ^  ^T)f 
here^  m  the  open  air,  and  remained  usiojcind*  i 
occasion,  &  good  many  years  aince^  of  $.haej^i 
the  benefit  of  tha  Female  School  of  Arl»«« 
South  Kenaington,  I  contributed  severil  ( ^ 
small  art  works  thus  treated^  Thia  applijiftiJM 
paraHin  to  plaster  works  of  ift  wad  aubli^Mtb^f^ 
tried  on  a  larger  scale  al  Soiitk  EsDl£a  " 
bowever  any  consultatloii  with  ma>  boli 
of  proper  treaUnoat  it  i«itilt6d  in  UDm%  ^  < 


^  uid  un  roadj  to  thow,  are  apt  to  get  rather  too 
m  ItkiQ  yftOow  ivory,  tut  my  M^ad  Mr*  O.  F,  Wil- 
%EM^,  who  obtained  the  paraffin  for  me  in  tbe  firet 
b^  tolls  me  he  thinks  thut  if  it  weftj  quite  pure  it 
|ftUia  iti  ooloiir^ 

I  mode  ol  aKliuvtioii  i&  i^o  secret,  mA  it  ii  umilftr  to 
mplojod  in  tht  satnmtiotL  of  pksttir  tmtta  in 
I  am  I  &c., 

rtmo  12,  I«T6, 

'•r''^®  paraffin  hardeua  thcs  pketer  lo  much  thut 

Wil  will  aarcely  scratch  it.     It  lacreaBet  iti  weight 

■fifably,  and  givee  H  an  appearance  appxoaching 

r^cj,  like  iFory^  and  preiervea  it  in  repeated 


RUSSIAN  TRADE  IK  CHINA. 

£,— As  a  suhject  which  ooucemi  the  Sociehr  for  th<& 
&c^iiij|gumont  of  Arts,  ComroeTce,  4i5.,  I  wouM  heg  to 
»■"  tiiCi  attentii>n  of  the  Council  to  a  report  in  the 
^u'  Gmeft^*  of  a  meeting  of  Russian  inerchaut% 
I  tor  the  purpose  of  diacusaiiig  the  subject  of  a 
aonindum  on  tho  Ru&siin  trade  in  China  kid  before 
►»et4iug  hy  Mr.  Skatchkof,  Russian  Cousul-Genetal 

been  advised  by  my  fnands  at  St.  Petersburg, 

.  Skatchkof,  bearing  on  introduction  to  mo,  1& 

visit  London,  and  as  he  probably  intends,  while 

md,  to  inquire  into  the  condition  of  o(ir  Cliina 

may  be  an  well  for  our  mercantile  and  tnanu* 

J  firms  to  be    made    acquainted,  through  the 

N  with  the  statements  which  be  has  made  at  Hoa- 

^  with  the  decision  arrived  at  in  the  matter  of 

^^^«n  trade  in  China  by  the  body  of  liufisian  mer- 

^and  manufacturem. 

jtgatchkof  pointed  out  that  RuaaJan  clotbn,  peltry, 

»**"  goods^  found  a  very  bwd  market  in  China, 

mp&  which    he   attributed  to  the  far  too 

^lity  of  the  goods  and  to  their  high  price, 

_  Jed  to  eiplain  that  ciyil  and  foreign  wars 

.  impoTetiflhed   the   people,  they  could  not  now 

Urn  luxtiriefl   of    former  timee,  and   the  costly 

M  manutuctures  weri  therefore  t>eyond  the  reach 

I  millc  of  the  population, 

!_  other  drcumfltancpa  militating  against  Russian 
la  China  are  the  very  limited  importatJoos  of 
ta  goods,  and  the  English  competition,  which  not 
itttdies  the  last^e  and  the  means  of  the  nativoe, 
^^'ch  also  roiorts  to  a  device  as  injurious  to  the 
™  trade  iLS  it  is  in  my  mind  discreditable,  if  true, 
f  fiir  namo  and  reputation  of  EogUab  commerce, 
■^ai  bf»en  more  than  once  asserted  in  print  by 
Ji,  und  it  is  repeated  by  Mr.  Bkatchkof,  that 
a  merchants  affix  Russian  marks  to  their  goods, 
ag  of  them  by  that  means  mote  freely  owing  to 
■ — te  pradilectton  for  goods  (cottona  and  cloths) 
^.^  manufacttu-e. 
^hat^  moreover,  been  stated  that  under  forged  Rus- 
ittarki  British  merchanta  palm  off  upon  their  Chinese 
Kwacfs  Britiflh  stofls  of  aueh  bad  texture  and  with 
iUi  |f«at  (concealed)  defects,  that  the  Chinese  ure 
**™^"''  aware  of  the  impoaturej  and  regret  the  scarcity 
— ft  in  the  iijHrket  of  Ruasian  ^ods  of  the  eame 
■•  tod  the  absolute  necessity  which  they  are  under 
ring  ^lu^j  jg  forced  npon  them  by  the  English. 
U*Ti^^  ^^^^  statements  «>tiLradicted,  and  the 
reversed  against  the  Ruafiians,  but,  as  an 
-  *^  I  can  ao  longer  keep  silence  on  a  subject 
io  frequently  com  a  a  under  my  notice,  and  en  a 
j7— J^t  so  authoritatively  made  by  the  Russian  Consul- 
^^inl  in  Ohtna. 


^'ringing  it  to  the  notice  of  the  Society,  I  would 


seek  for  an  eqnaUy  authc^ritative  detdal  of  the  aUega- 
tions* 

It  has  been  determined  by  the  Russo-Chineae  mer- 
chants and  manufacturers  to  try  conclusions  with 
British  merchants  in  China,  by  sending  out,  es  a  ven- 
tufe»  to  Hankow  and  Tiuntain  (whether  overland  ma 
Klakhta,  or  by  bcu  via  Suez,  I  am  unable  to  say),  an 
assortment  of  cotton  good  a  (printed)  to  the  value  of  from 
£2,000  to  £3,000,  manufactured  after  certain  Chinese 
pattams,  and  of  an  inferior  quality  to  suit  Chinese 
^taa  and  means,  and  it  is  confidently  eirpected  that  they 
will  meet  with  a  more  formidable  demand  than  tha  pro* 
ductions  of  Engliah  manufactories,  while  at  the  sam9 
time  it  is  calculated  (by  tho  merchant  manufactuiw,  Mr, 
Morozof,  of  Moscow)  that  the  Russian  mwiulacturera 
can  earn  a  profit  of  16  J  per  c«nt»  on  auch  piece  good* 
above  that  made  by  English  manufacturers, 

FuriJiennorc,  the  Russian  merchants  believe  that 
they  could  auccessfully  compete  with  England  by  de- 
veloping direct  relatioua  with  America  in  the  matter  of 
their  cotton  supply. 

The  contents  of  my  letter  may  interest  many  of  out 
ehambers  of  commerce,  and  if  ultimatoly  found  worthy 
of  any  apediil  notice  by  them,  this  eommunicatjon  to 
the  chambers,  through  the  Society,  will  be  a  matter  of 
great  gratilicMition*^ — I  am,  &c.j 

RoiieaT  Mtcheli^  RS.H,,  F.E,G.a,  F.S.S.^ 
and  Fellow  of  th©  Imperial  Russian 

Geographical  Society, 
Jantiii^mfi. 


t 


*liO  **  Joonuit  d«  at.  P8l«rtb0iirs,"  I,l3tii  Jaaa,  Mo.  HL 


INDIAN  AGRICULTURE. 

SiRj— Most  of  the  statements  made  in  a  paper  on 
Indian  aericulture,  recently  read  before  your  Society  by 
a  Mr.  Elliot,  formerly  a  planter  in  Mysoro,  are  so  in- 
copect  and  misleading,  that  I  request  the  favour  of 
being  allowed  to  prepare  a  p^pcr  on  Indian  agriculture, 
to  be  read  before  your  Society,  with  the  view  of  afford- 
ing the  Engliah  public  an  opportunity  of  judging  how 
far  Mr.  Elliot's  opinions  can  be  trusted. 

1  may  mention  thstt  I  am  now  at  the  head  of  the 
Agricultural  Department  of  this  Presidency,  and  that  I 
haTo  resided  nearly  aeTen  years  in  the  plains  of  Southen* 
India,  directing  agricultural  e^Kperiments.  I  was  for 
some  time  the  editor  of  the  A^jrktt^furul  Oa^tte  of 
India.  I  hold  the  diploma  of  the  Royal  Agricultural 
College,  Cirencester,  and  had  a  very  considerable  ex- 
jwriance  in  agriculture  before  I  came  to  India,  At  the 
time  I  left  Engknd  1  was  a  member  of  the  Royal  Agri- 
cultural Society  of  England,  the  London  Farmers*  Ciub^ 
the  Central  Chamber  of  Agriculture,  the  North- Eflflt 
Agricultural  Socipty  of  Ireland,  the  Chemioo-Aglloill-- 
tnral  Society  of  Ulster,  the  Newcastle  Fannerii'  Clnh, 
&c.  I  have  rend  papers  before  the  Maidatona 
Farmers'  Club,  the  Newcastle  Farmers'  Club^  and 
frequently  before  the  members  of  the  Chemico* Agricul- 
tural Society  of  Ulster.  I  have  alao  acted  as  a  farm 
judge  for  the  North*East  Agricultural  Society  of  Irelwid. 
For  some  time  I  was  agent  on  tho  Iriah  eatate  of  the 
Right  Honourable  the  Earl  of  Duffer  in,  and  was  em- 
ployed by  Lord  Dufferin  for  some  time  in  pieparin^ 
eridence,  gathered  on  the  spot,  regarding  the  stato  of 
agriculture  in  the  South- West  of  Ireland,  in  view  to  thd 
preparation  of  the  Irish  Tenant- ri^ht  Act. 

I  would  refftr  you  to  the  Pnndpal  of  tho  Royal 
Agricultural  College,  Cirencester,  to  Profeaaor  Wright* 
aon,  to  Professor  of  Agriculture  at  the  Royal  Agricul- 
tural College,  to  J,  Coleman,  Eaq.,  late  Agricultural 
Professor  at  the  same  college>  now  agrioujtural  editor 
of  the  Fidd,  and  agent  to  Lord  Wentlock ;  to  Dr* 
Voelckar,  consulting  chemist  to  the  Royal  Agricultural 
Society-  of  England;  to  Alderman  Mechi ;  to  J.  0*., 
Morton,  Eiq.,  editor  Agri^Hural  G&utfs  \  to  Dr.  I 
Hodge,  Professor  of  Agriculture,  Queen*  s  OoUwe, 
Balfast,  and   to   many    others    if  requiiito.    In    S^e 
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mdantime  T  send  hj  toolc-poat  a  few  of  my  ?eporta, 
which  I  beg  may  tQcoive  your  eameat  Jittantion, 

W©  are  certainly  not  domg  jmythLog  like  wlmt  w© 

PllhouM  do,  but  this  is  from  tho  email  means  At  mj  difi- 

^potftl,  only  About  £3*000  per  annum  for  the  whole  Prt- 

ttdency*  fiie  Ghovemment  l^nd  rent  of  which  k  about 

five  and  a  half  niilliQQ  poundi  per  annum  \  certalDly  a 

wratcbed  retlun  agatnat  inoh  a  rentftl.    To  d^  with 

[the  agjicultttre  of  a  cotintrji  with  a  populiitioti  of  about 

tiufty  mUions,  Dearly  all  agricuItunU,  we  are  allowed 

three  thousand  pounds  p«r  annum!   while  in  EDgland 

Uie  Eew-^ordena  iktone  g«t,  I  bolieTe,  a  HU^te  grunt  of 

JSO,O0O  par  annum. 

What  wo  really  want  in  this  country  ii,  iyitematic 
intftfUGtion  in  agHcultnre  Bucb  as  \a  giTen  in  Germany, 
Fimoe,  America,  and  in  lreland>  W<j  mast  begin  with 
the  floiuof  our  cultivators;  the  present  race  of  ciiUiratcirs 
«re  too  Aupcratitioufl  and  j^orunt  to  faUow  any  euuapl«i 
lelft  bd  DTsr  so  good. 

Ton  win,  I  think,  understand  that  I  have  written  thui 
fkr  in  my  private  capa«;ltyf  and  not  &a  a  QoTermnent 
dB&cifti— I  am,  &©., 

Will.  E,  Bobbbtson, 

nth  iUy,  UU, 


A^uariuni  fn  I^fsdoiL— The  buildinfi  br  ' 
Aquiuiam  in  li¥«iiiaifi>l«r  are  fapidlj 

dimsaflionft  (.\f  the  Aquarmm  will  m  mn 
240  feet  m  di^ptli  at  the  widaet  out.      Tb« 
in  the  clftaaical  i^lyle,  ciinatruetea  ot  ii4  hile 
■toQa,  with  an  at^ed  roof  of  §r1aia«  il  will  I*  l««  i 
hsjght,  and  will  mntain  Is  Ibe  bwnfnt  a  otntnll 
6*1 1  and  freih  wator«  holdmg  000,000  gall.^ni ,  (Hil 
kept  in  cooitH&t  motion  und  mLiide  to  paM  omituittiBy  f 
a  Hiriets  of  tmaller  tanks,  by  the  aadsB  of  a  r^^ 
destined  to  work  both  day  fmd  night     It  la  i 
tbe  iDceesont  action  of  loadiiBcry,  the  hII  w>ti 
the  first  inatanoQ  vjU  have  to  bv  caniid  it^  W« 
samll  tAnki  by  railway  and  by  barge — will  be  kfll 
t^a  yean,  even  If  not  renewed  by  addidmiat  r  ^" 
time  to  timet.     It  in  atal^ed  as  h  matter  cif  fast  I 
that  the  «a]t  w^t^r  in  the  tanks  of   the  Aqaxiiiiaii 
burg  U  fonnd  to  he  qnite  pure  at  the  end  uf  U  isr  I 
On  Ibe  grotmd  door    at  the   «aBtem  eo^  wiJl 
veatibule  or  aBte-ohaiabffl-,  to  ba  caUad  "  IIm  fn 
kadiag  to  the  ceaitral  hall  or  pronwnade^    Itville 
w^riei  of  table  t»tik*  to  bold  the  HnaDjer  fldb,  Iht  i 
AaA-^aucimrmajs  «Sfe,    in  the  promenada^  which  «Qt  I 
iongf  will  ha  caaged  a«ata  foe  TiaitOT^  ffiP*  <j  < 
aad  two  latitt  ffnamttiiia.    Onth*  nnrthi" 
ba  I 


6BHE&AL  HOTES. 


Initniotion  In  Mailo. — On  the  2[>th  ult.,  by  permb- 
•Soil  of  the  Couacil,  M*  Riihn^  Profeiiftot  of  Hamiucy,  g»ve 
a  lefiaon  illuitriitive  of  hii  method  of  leaching  the  theorj^  of 
tnuflie,  in  the  Greet  Eoom  ul  the  Seciety.  M.  Rahn's  obJKit 
ia  to  put  the  drmi^ntd^rj  faata  of  barmony  in  sudi  a  form  u 
to  render  them  intt'ilig:ib1o  to  the  yoongetl  leaitwfa,  and 
thereby  faonitate  the  aequiaiticjn  at  aecurtte  mualeal  know- 
ladga  aa  well  as  raechanical  faeiltty.  Tbe  ftuccees  which  hue 
attHDded  his  end0avour«  in  PaHe  baa  induced  M.  Rahn  to 
viait  thie  oouatry  for  the  purpoea  of  miiking  bi«  method 
known  bere^  and  he  propoeei  to  publbh  a  tranalaiba  of  hb 
work,  explanatory  of  the  iiietbi>d  wbiiih  ho  adoptaf  aocnom- 
panied  with  a  key  for  the  uee  of  Enj^iinb  teMchera.  Id.  Kahn 
commi'&oed  by  «a}  ing  that  tJie  uauaI  w«y  of  teaching  mqaio 
i«  to  guide  a  pupil  in  tha  manipuln.tiuri  of  the  tey-hoatd. 
Thisj  bowoverj  ie  often  duU,  unio  teres  ting  work,  and  it  in 
poaajhle  to  make  the  aoqniisitioD  of  music  much  mure  internet* 
ing  bj  an  explanation  ef  prindpkft.  Tbe*e  principlee  an? 
really  eaay  tc  laarD,  and  exeroiae  in  them  forms  qaite  a  gaiite 
for  obiLdren.  There  ia  a  certain  mi^tfifc  of  notea  wbkh 
plaaaoa  the  ear,  whi^h  w«  ciill  a  <M>nBecanoe  or  ooaooidi  and 
there  ia  a  mixture  which  we  oaU  a  dioeonanoe  or  difiysMi.  We 
perhapt  eatmot  fully  explain  why  tJiia  la,  but  there  ara  the 
laela ;  tome  note?  fioundad  togatliar  giva  pleaaupa,  oUiartglva 
pain.  It  ia  very  eaay  to  nduoa  to  a  i^atism  what  tbaee  mix* 
turei  ahould  be  to  pitdttoe  plsaBUiv  to  the  ear,  imd  it  ia  a 
flimp!e  matter  for  a  perwm  who  haa  no  idea  of  muaie  to  any 
way  to  improvise  a  melody  that  shatl  be  pleaemir^  by  follow- 
ing a  system  oo  arrange.  Many  people  tiod  out  t^mpiricatly 
what  i«qupnce9  of  notei  and  whut  chc^rda  are  plea^iiag.  They 
^low  tb^ir  fiet^fJi  to  wander  over  the  key -board  of  a  pionu, 
aad  if  the  memory  is  gtKxl  tbey  i^wn  le«Ta  what  ii  pleasing:, 
Eaginning  wilh  eiich  a  aim  pie  thing  un  following  C,  E,  Of  or 
P,jFi  a,  all  up  the  key-board,  or  etrikin)*'  eltber  Bet  toftcher 
«a  *  chord,  it  ia  notioed  a  i^leaBaol  e^sct  ia  prodnoed.  Eflf  er- 
anofl  waa  then  made  lo  a  diagram^  showing  the  notea  in  sac- 
cogflion  marked  on  the  flva  lme«.  He  abowed  thai  in  a  chord 
there  are  ooma  netea  which  m^iat  be  ooonted  in  thirda^  a 
dhmd  of  oonaananoe  being  ofatained  from  a  series  of  tbiidi 
on«  above  another.  The  notei  betweea  the  tblrdi  if  strnok 
rwith  any  of  thcra  ffimjed  a  diRstmance.    In  ctui> 


i^aaf  Hfl 


I  aa  OTgaa  aad  a  laiga  «tiih«i«ra,  80  iMt  4m^* 
mtamkiff  a  thonaand  petformara.  At  Iha  W^Mi 
1  a  amaller  ooncart-biul,  auitabla  for  mnaieal  mmM 


of  a  mora  select  kind.    It  may  be  added  thai  fba  I 
wfU  be  of  glaas,  arobfld  like  that  of  the  Cryttal  Ps 
A  ptaa  quile  differ^est  fit>m  f  hi  *  i 


fnrrow"  ayttam  of  Sir  Joseph  Pastoo, 
Rition  baUig  vcd  to  cement  it,    Be 


eompoaitio  ^ 

made  tbat  tha  new  **  lougbrned  glaas**  t 

this  pnrpone,  but  tbere   is  no  |Kiacibllity  ^jf  the  1 

quantity  being  mode.    In  eeanajLiae  with  tbt  tnd^^^ 

there  will  be  rooma  for  privaAe  tfmcmU  and  lix  i~ 

of  popular  lectum  on  natien  nlaliiigto  mmm  t 

to  other  anlvjecta  ol  general  mtsreat  Tbaearemcarj  I 

the  flret  stone  ia  Id  take  pUr-e  altXHiat  uuinal<*v)r, ' 

bulldiiifg  ia  expected  to  bo  finiahsd  by  the  efid  -^  ^ ; 


NOTICES. 


■iilielfaig  m  melody  four  fuH-iinie  notes  shouJd  be  uted, 
DMragh  ahot^tltae  notes  would  answer  if  inmediately  followed 
by  OftO  of  the  thJrdn.  M.  Rabn  tUnetrated  hie  eyatem  by 
alerting  a  note^  and  then  asking  one  of  the  audienoe  to  name 
a  tbird  B^nd  a  note  between.  By  this  meana  a  melody  was 
eompoBod  entirely  by  the  audleni^,  and  Ibe  leiiturtT  sai  down 
and  played  it  on  the  piano.  At  the  ooneluaion  of  M.  Rafan  ■ 
addraas,  a  vote  of  thanka  woa  moved  in  complimeintary  taimi 
by  Dr,  etaioer. 


iTTBflCBIPTIOni 

The    Midaumiuer  subseiiptiaiiA    iftt 
flbouH    be   forwarded   by   cheqiiQ  tr 
onior,  croised  '*  Coutt*  and  Co.,*'  ftt>4  \ 
able  to  Mr.  Baniiiel  Thoouis  l>»T«Dpart, 

officer. 

TBS  LIBRA&T. 

The  following  work®  have  be«i 

Librfuy : — 

Ure'a  Dictionary  of  Arto»  — — ^ 
a  Vok.     By  Eobert  Hnat,  r.!LS*,  ^ 
Riadlar,  F.G.S,     Pi^ented  by  Um  Ptth^ihie^ 
LiOngmans. 

Oataloguo  of  the  I.^oiid0Q  Libfttzy.    ly 
riaoiL.    Preeenled  by  the  Lahfvy. 

B«ale  Inet^uto  Lomhtido  di  Ummm* 
dieonii.    Sedee  2.    Vol.  6.    Fi 

Tho  following  have  been  pres€fi|M  ^^  * 

A.  de  la  Mabrco  :-* 

Moyene    d'aaaurer    ct    ds     d#r«3opfer  ■•_ 
d'^pargne  d'apr&a  rexp^iic&e*  de  I'A^I  ^ 

Befeque,  de  V  Autricho  et  da  Ii  ftaaw^^    _j 
L'  Orgnniafttion  Administrative  doi  O"^"*', 

mx  AngiolcrTa^  en  Baigique,  en  Amtiif^  •*  •  * 
Lefi  Caiaeee  d'  ^porgne  en  Angleteoe  m  • 

aprfia  la  guerre.  ^^ 

Lei  CmMm  d'^jjargne  acolflirea  et  I*  ««? 
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«AL  OF  THE  SOCIETY  OF  ARTS. 

Np.  1,182.    Vol.  JiXUl. 

» 

FRIDAY,  JULY  16,  1876. 


mM/9r  Iht  Society  thoulii  te  dddfiuiid  to  ihs  Ster^kiry 


BXEBIHOS    OF    THE    SOCIETY. 


SCHOLABSmPS    OF    THE    SOaEXY 
A&TS, 


OT 


DpoMed  to  fonn  a  fund,  to  be  liubscribed 

Itiie  members  of  the  Society  of  Arta,  for  the 

of    establishing    scholarahips    open    for 

amo^g  qnaMed  peraons   nomincited 

iSooiaty  for  examination  in  such  compcti- 

obers  willing  to  mAke  donatioiia  or  givo 

tbni  in  aid^  ane  requetted  to  communicate 

Siecretary. 


^J^UriTIOir  TO  TEE  BEYYID  OF  ZAtiZlZA^. 

\tUiif  be  observed,  that  in  consequence  of  the 

I  of  Sir  Bartle  Frere  in  obtaining  the 

mem  of   the  alave   trade  in    Zanzibar,    it 

L  dfairalilG  to  promote  legitimate  commerce, 

to  supply  the  void.     This  was  one  of  the 

L  drcmaftaaeea  wMeh  led  to  the  formation 

A^an  Section  of  the  Society,  and   Sir 

|l^Qre  opened  the  Session,  Mrijor  E.  Smith, 

tiiig  Consul- General  in  Zanzibar,  haritig 

to   read   the  first   paper*      Although 

rtctiT**  prooeedinga  of  the  Section  have  as  yet 

cMofly  direeteci  to  West  Africa  and  South 

,  the  East  has  never  been  lost  sight  of,  and 

\  of  developing  its  commerce  haTe  been 

I  in  the  meetings  of  the  Committee*     On 

Miival  of   the   Seyyid   of    Zanzibar   in    this 

it  appeared  to  the  Committee,  and  the 

udation  was  supported  by  the   CouncO, 

I  addresi  should  be  presented  to  his  Highness 

important  matter  of  the  commerce  of  his 

In  aeeordfince   with   this   resolution, 

ay  lait   a  dejmtation  from  the  Society 

I  on  the  Seyyid,  in  order  to  present  him  with 

Thedeputotioii  consisted  of  the  folio  w- 

Igwitiemen :— Lord  Alfred  Churchill  (Chairman 

|Ccmucil  of  the  Society),  Mr,  Andrew  Caasels, 

iyde    Clarke,    Major-General   F,  Eardley- 

» HX, F.E.B.,  Mr.  W.Hawes,  F.G.S.,  Vice- 


Admiral  Erasmns  Ommanney,  03.,  F.R.S.^  Mr. 
Seymour  Teulon,  CoL  A.  A.  CroU,  Mr.  P*  Graham, 
Mr.  J.  Heywood,  F.R.S.,  Mr.  E.  Lawrence,  Lieut- 
Col.  A,  Strange,  F.E.S.,  Mr,  E.  Brooke,  Mr,  W. 
FitiwiUiam,  Colonel  Harley,  C.B.,  CoL  F.  Gawler, 
Mr*  T,  A.  Eoqhussen,  Consul  J.  Petherick,  Mr,  F. 
Hendriks,  Gen,  0.  P.  Bigby,  Mr*  T.  BriggB,  Mr. 
T,  C.  Chown,  Mr,  W,  Miiitland,  Dr*  Manila  Colonel 
Hardy,  Mr.  Le  Neve  Fost^,  and  Mr*  H*  T*  Wood, 
Lord  Alfred  Cuurchill  read  the  following 
address  ;^ 

T&  hi*  Miffhn$it  tk$  S^^d  Bdr^haih  bin  Ba*td,  JSuii^ft  of 

We,  the  Society  for  the  Enooumgemeut  of  Arti, 
Manufactures,  and  Comraf^rce,  avail  ourftatvet  of  jow£ 
llighne&a^fi  pannitaaloD  to  Imy  bo  fore  you  our  cordi*!  coji- 
^mtulatioui  on  the  aospicious  event  of  your  Highuew's 
vi«it  to  our  ahorei. 

We  deriw  rsfpectfully  to  draw  the  Attention  of  your 
Highness  to  the  fact  that  this  Society  w  formed  of  4,000 
memheni,  who  are  asAOciated  together  for  the  purpose  of 
promoting  Arta^  Manufautur^B,  and  Coramerce  through- 
out the  world,  and  that  thijre  ia  one  branch  of  the  Society 
which  h  especially  charged  with  carrying  out  this  ohjecl 
on  the  Continent  of  Africa. 

It  is  with  deep  gratification  that  this  large  and  ancient 
Society  has  ieen  the  enlightened  efforts  your  Highness 
hai  madei  and  is  stili  making,  to  promote  oominerLOj 
trade,  end  dviliaation  in  your  HiEhne8S*9  dominiouft  and 
it  thoroughly  apprecifttea  the  difficulties  which  your 
Hiffhnfcss  haa  had  to  overcome  in  thin  great  work ;  and 
it  earnestly  hopes  that  your  Highneis's  visit  to  our  land*  i 
and  personally  viewing  the  effects  which  have  been  pro*  > 
dueed  in  it  by  the  cultivatibo  of  intelligence^  induitry* 
and  trade,  may  Btrengtbeii  your  Highness  in  the  further 
pursuit  among  vour  own  people  la  Zanxihar  of  the  same 
elevating  and  civil  isi  Qg  i nfl  ueaeei  * 

In  the  desire  that  your  Highness  may  he  permitted  to 
spend  many  happy  years  in  the  prosecution  of  this  tX' 
coUent  work,  and  that  yon  may  be  able  to  look  back 
through  a  IfiHgthened  space  of  Hfe  with  unhonndBd 
gratification  to  your  Highness' a  riait  to^  this  laud,  the 
Society  of  Arts  now  lays  hefore  you  this  address*  and 
hopes  that  yon  will  accept  it  as  an  exprea$ion  of  its 
respect  and  esteem  for  the  person  of  your  Highness^  and 
aa  au  assurance  of  its  Interest  in  the  advaocoment  iind 
wol£ftre  of  your  Highneaa'a  kiagdem  and  people. 

Sealed  with  the  Society's  seal  this  Fifth  day  of 

July,  1875,  in  the  presence  of 
AtFatl>  CiK'KCUTLLj  ChmfriMn  q/ OsHHfiL 
P*  Lx  Hbv«  Foster,  Stfreiarj/. 


■'•■  0 


The  following  translation  of  iho  Btdtan^s  reply 
was  then  read  by  Da.  B ADOBE  :-- 

r<?   the  It^murahh    Memb<ra   of    (Ae    So^et^  f&r     (hi 
M^6mragein^nt  of  ArU,  Mmtmfastufit^  aftd  Chmtfimrci. 

We  thank  you  heartily  for  your  kind  congratulations, 
and  for  the  honour  which  you  have  conferred  upon  i 
thereby* 

We  have  been  informed  of  the  useM  e^eols  of  ywir^ 
Society — objects  which  conduce  to  the  happiness  of  tnan- 
kind*  You  have  a  wide  though  still  uncultiTated  field 
for  the  exercise  of  your  piaiso worthy  neal  in  the  conti- 
nent of  AiiicaT  and  we  sincerely  trust  that  you  will  not 
overlook  that  port  of  it  comprised  within  our  dominions, 
and  we  promisei  you  our  cordial  ce>opefation* 

We  need  hardly  say  that  we  have  seen  some  of  the 
wonderful  triumpiisof  Arts,  Manufactures,  and  Conunerce 


m  llib  great  cwmtry,  and  we  aliftU  do  &11  iir«  can  to 
ptomote  th^m  among  our  own  poof^k. 

Yo\iT  kindly  %vieh<^B  fcir  out  piofpcfity  and  kappmesB 

,  ii«  extremely  gTatifjing  to  ua,  haiI  we  beiiHlr  rocipro- 

Oftte  them,  biddUn^  Qod-ipeed  to  ftll  the  membpr^  of  the 

86ciet7f  and  to  ite  maritonoOB  efibit»  to  ft4d  to  tb« 

welfare  of  the  world  at  large* 

TVrrtten  in  the  protected  city  ct  IjOndon  tlie  9th  ol 


JatosiduM-Althin  A.h.  1292  (lath  July,  a.i>.  IS" 5). 


lAUt. 


HATIOITAL  TBMNIHO  SCHOOL  FOE  MUSIC. 
A  meeting  was  held  on  Friday  last,  July  tJth» 
»t  the  Mansion-hoiiae»  under  the  prt'sidency  of 
the  Lord  Moyor,  for  tb<j  parpoao  of  t^stabliahinjar 
free  scholarships  for  the  City  of  London  *uid 
the  MetropoHi,  in  oonnectioii  with  the  National 
Training  School  for  Music,  Amongst  those  pre- 
sent were  the  Lady  Mayoress,  Lord  Alfred  Cliur* 
whiUi  Mr.  and  Mrs.  Freake,  Mr,  Samuel  Mc>rley, 
IC.P,,  Sir  John  Bennett,  Mr.  CharliM  Bivny,  Mr, 
Joieph  Causton^  Master  of  the  Skinners*  Com- 
pany* Sir  TiiOTOaii  Dakin^  8ir  II«nr>^  Cole»  E.C.B.. 
Mr,  Monkland  Barnard,  Master  of  the  Mercers' 
CornxjftTiy,  Mr,  J,  Coysfcr»mo  Sim,  Master  of  the 
Merchant  Taylors'  Company,  Mr,  John  Howt-11, 
Mr.  Frank  Mormon,  Mr,  Sheriff  ShaWf  Mr. 
Deputy  Fry,  the  JIgy.  G.  C  Bell,  Mr.  Warr^  de  la 
Buo,  Mr.  Le  Kevo  Foiter,  Mr.  Im  Booscm,  Mr*  C* 
Morley,  &c. 

Tlia  Lord  Mayor,  in  c>i>miiieiidng  the  proceedings, 
ollnded  to  tho  efforts  which  hmi  htioa  mttde  for  many 
yciLra  by  the  Sofiety  of  Arta  tocstubliah  k  trmning  school 
for  music,  to  the  recent  meeting  at  Marlborough-liouse, 
un-ler  the  preaidency  ef  hia  VUyyml  Highness  the  Prince 
of  Wales,  tbe  Fresidtmt  of  the  tswiety,  And  to  the  munijl- 
oent  donntioci  by  Mr.  F^eake  of  the  huilding,  which  he 
had  preTifiusIy  offered  rent  free  for  five  yeits  to  the 
schooL  About  70  frcm  achoUrships  had  already  been 
prornifitMi^  and  it  liid  not  Accm  verj"  much  to  ask  the  City 
of  London  and  the  mctropolia  to  previd«  'dQ  or  iO  raore^ 
tbu  school  would  then  he  Rblo  to  commence  operations 
wilh  a  fair  probubility  of  aiico^s.  The  oommittee  ap« 
pointed  after  the  mealiag^  mi  M^Ihorough-hoose  had 
held  several  nwaHiiga,  and  drawn  np  a  brief  report^ 
which  ho  would  call  upon  the  honorary  eecretary  to  reiid. 

Mr.  Lionel  Senion  then  aceordingly  read  tho  following 
report  :— 

**  \.  A  National  Training  School  for  Muaic  has  been 
founded  in  proximity  to  the  Royal  Alh«tt  Hall.  The 
building,  which  has  been  moat  generously  proaentcit  by 
Mr.  C.  J.  Freake,  member  of  the  Council  of  the  Society 
of  Arts,  is  nearly  finiahed.  It  will  B^y>em(iiodat«  at 
l€fa*t  300  shidenlHj  who  will  receive  fnie  educatlen  in 
fnneie  at  a  tOflt  of  £40  a- year  for  eaeh  student*  About 
forty-ftve  free  scholarshipa  for  fivo  years  have  been 
already  promised^  through  th©  ejtertions  of  the  Society 
Of  Art», 

*^  2,  The  school  will  open  when  IW)  free  acholarships 
have  been  obtsiined. 

*'  3,  TKeap<?cia)  object  of  the  m&e^g  at  the  Maniion- 
hamMG  on  Friday,  the  9th  July^  187a,  at  two  oVlocik^  is  to 

rmote  the  eatablishinc'nt  of  free  mnaici^  schoUri^pe 
the  City  of  London  and  the  metropolis^  ef  the  Talue 
of  £4t>  n^year  for  each  student,  and  to  obtain  funds,  as  a 
«aplt»l  fcfT  iterting  the  National  Training  ^School  at  &s 
early  a  period  as  possibla, 

**4.  JW  ailajaiity  the  Queen  hassitfiiified  her  gracious 
fc^i+TTotltm  of  foundmg  &  scholarship;  his  l^yal  Hj^hoeM 


the  Prince  of  Wa1ei«  KG, ;  hi«  Eoyil 

Duke  of  Edinburgh,   ^  '-      ^  -    ?'— ' 

tlighness  the  Duehei^ 

Mr».  Preake;  the  M'  in  3 

Fiftbmongera*  Company  ui  1 

Mr.O,  M.  Campbfl&,MJ*... 

Frank  Morrison,  for  Inrijjsii^, .   ^u 

for  Suascx;  Mr-  S.  MoiWy.  M.^.,  foi 

Bristol ;  3Lr.  Charles  ^Lxrir-     ^'  -   ^-^ 

acholarshipa) ;  Mr.  Benson  ': 

Jumea  L.  Bowea,  for  Li  vet; 

Uiruiingham  ;  Sir  Willuim  ftnd   Lml 

Nortbumberlaud ;  Mr.  and  Mrs.  Andr 

berland  ;  Major  Carpenter^  and  others,  iix^**  aii 

their  intention  of  faundinj^  a^hoiarsht^ia.     K< 

Itkndf  Manchester,  Bimiinghjun^  Hmdibtdt 

pool*  Ashford,  Halifax*  Sec,  have   appQinttd 

mittoes*  and  ^m  these  places  aboul  thirty  i 

have  been  already  promited.    ITie  school  f(» 

£10  a-ycar,  without  maintenance* 

*■  5.  It  is  rcquiaite  to  form  a  eapital  fuiul  ftif 
furniture  and  fittings  for  about  thirty  twn 
school,  and  ie^trnmentB,  for  wMdi  fmrpevt  item 
wanteti.     tt  is  estimated  thai  about  £<'t,(»Oi)  irttl  b 
quired. 

'*  6.  The  Ijerd  UmGf  fm  the  time  lieinf  to  he 
of  the  Comjnittee  of  MAsm^esffiot,  uid  li  it 
that  for  every  ben  ichelai«hipfl  «iihooribed  for 
in  tho  City  and  metropolis  m  jmpnmr^KMtt  i 
elected  on  the  Oommittae  of  *"^ 
scribers, 

*'  7.  The  acholarahipfi  feimded  by  the  Hf^ry 
mny  bear  the  names  of  the  respeetiYe  eORSpia 
found  them,  be  it  so  deaired." 

Mr.   J,   C^ysgame    Sim   (Master    of   tho 
Taylors'  Company)  moved  the  first  residutioii 
the  livery  compan IPS  and  the  Corponit' 
shown  every  disposition  to  intr<»ducc' 
all   Bchook  under  th<?ir  cbirge,  in  aU.......  . 

and   grammatical  education^  which  had  al 
provided  for^  and  he  did  not  know  of  any 
modOTxi  instmotion  more  likely  to  be  vaML  " 
Hi&  own  love   for  mudc  had  grown 
dam  and  tliough  he  had  for  a  Long- 
obliged  to  fore^  the  ptmetioa  of  it,  lie  ttill 
intercourse  which  in  foirmir  dayt  he  had  • 
theeIdixiafitcimQfthej|ieiatCQhooliofmtisi&    ^ 
them  thoso  old  English  ma«te»  who  1^^!  l&ft 
works  behind  thomp  had  bcen^oty  ^ 
The  ladies  whom  he  iaw  yftMinl  wmr> 
with   th.*i  great  works  of  the  Oerttta;! 
posei^,  and  he  waa  bound  to  say  thai  : 
were,  educationally  Co nBidered,  far  f^j 
in  England,    but   thia   deficiency  wtL^ 
supplied.     He  thought  music  must  ; 
one  of  those  educational    reqniremcnta    oi 
day,  when  there  were  so  many  of  the  ffaii^ 
amongst    tha    adnosied    nlsiiwi    wlUe    «r 
an  honearahle  meoam  of  ETelihomL    Ockt; 
this    movement    had    ie    sopT^'^     "^ 
family,    and    ^at  the   school 
existing  for  the  pofpoie  were  «. 
mwing  want^  of  tha  ooffiDUiT 
the  project  wc)uld  meet  with  a 
City  of  Loudon,  and  that  they  wroijd  til 
aa  widely  as  possible  amongst  tluar  IsT 
was  proposed  that  th^  name  of  any  of  ^ 
paniea  which  established  schohu^hip  dK^  ht 
to  them,  hut  of  coarse  them  woold  ha  no  p9>s~ 
£6s-e  with  the  Kg;tdatiaBi  of  the  toboot  <r  fb» 
any  candidate  who  ^ould  not  be  able  Ut  mlb4f 
ductora  of  his  ability  to  profit  by  tbe  in  '^ 
He  begg«d  to  more:— "Thi*  tii^ 
^..M.„.^^  the  Tssolutfeti  Bored  by  hii 

■f  Edinburgh,  ieeonded 
'  ry,  and  pamd  tmantmcmi  _^       ^ 

bottse,oQ  the  l^h  of  imm  to  iha  Hm  m* 


by  h*%*5"J 
i^  ty  AtMU 
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HbtbJpa  in  tho  City  of  London  and  tito  mfitzopolift."' 
«r  S&i&oel  Jlorley,  M>P.,  socooded  the  rotolution. 
■  :i  BCr  Lioubt  that  the  arrangemeiitB  of  the  school 
J  bu  Jtoch  SA  to  faoilltate  in  the  j^eatest  possible 
sjkA'  Una  aecjQiaitiDii  by  thoso  who  showed  a  ^te  for 
iu»iv  th**  meana  of  cultivatmg  that  taata.  Ho  had  no 
llkf  in  imj  M^ttcmpt  to  enforce  oa  poQple  a  tajita  which 
i  not  exist*  but  be  bnd  seen  iomeUim^  himsf^If  in 
taoMnj  of  the  re«U  domestic  happliLeaa  creatod  by  th^ 
mn  of  part-dnffiug  m  the  cottages  of  the  poor,  and  he 
iould  much  rejoico  to  sue  an  impetus  given  m  that 
bction  in  England-  There  were  in  London  numberfl 
r  Hinndng  saloons  imd  other  deteriooiting  inJioanosa  to 
young  poople  of  both  toum  were  atixacted 
,y,  and  ho  ahouU  he  very  glad  to  see  somothing 
m&  through  tho  agency  of  music  to  provide  higher 
xiip^tkti  and  »04u-c^  of  gratification.  He  ahould  Uka 
I  iBu  A  piiLiiu  in  eTeiy  house  of  husin«f3^  though  per- 
Ipi  the  H^ggeition  might  catisa  a  emile.  In  his  own 
POM  oi  boaincifls  they  had  &  {^on&ider&hle  musical  cImm, 
ftd  ho  should  be  ^lad  to  see  some  of  its  mei^ben 
ttnctBd  to  tha  teaching  of  this  school  of  mush\  so  thftt 
lef  might  mam  largaly  henatit  from  that  which  was 
Ifoadj  a  gnfii  lonrcti  of  gratitication.  Ho  understood 
Mt  these  iiehukrahipo  were  to  he  founded  in  tba  first 
liUoce  Ibr  fi¥e  ^e^%  ^nd  that  thoia  who  mboeribed 
|0  per  anutUQ  for  that  p^Hod  would  have  tha 
Mtiudtj  of  aaiuling  np  an  individuslp  who  on 
pog  proof  of  a  suBlciant  tiamunt  of  ubility  to  jnstify 
porkir  bdioff  admitted  lo  the  cUjis  acbool,  might  per- 
^  Ihat  which  wtis  htigunt  ami  thus  ghtiun  what  in 
I  caftijfi  vk-uuld  b«&  an  honoiirahle  means  of  support, 


con  n«Gtian  bet wc  sn  muEiio  and  oommcfco*  ft  wns  a  well^ 
known  &ct  LhiiL  nowhof«  in  KngUnd  wati  parUaf n^ng 
mcffo  iBigfely  deir«loped  than  in  IjanoMhiro,  nnd  even  at 
the  timo  Of  the  ocuUon  fiunine^  whoa  the  paoule  were 


in  ^Lch  cose,  who  would  selool  the  pupils, 
i  to  tbo  appro Ya]  of  the  London  committoo.  He 
Uf  believed  that  this  institntion  might  bo  made 
iMna  of  natianal  progr^s  in  the  highest  sense  of 
I  kmji  and  hv  was  anxious  that  mu^ic  clnases  should 
^  flutaihlUh^  in  every  school,  even  tho  lowest.  After 
TfrttulAtiog  his  &iend  Mr.  IVeake  on  his  generous 
I  of  the  mhool  building,  ho  expressed  in  conclusion 
[  t9«Baf  that  this  was  an  undertaking  in  which  City 
^  md  City  companies  might  very  prt^perly  afi^odate 

lb;  X«ha  Eowell^  at  ttn  old  citizen,  haTing  been  in 

leafm  in  tlie  t'ity  for  fifty  yeonif  desired  to  support 

ifoioJutaon.     The>  happiest. hours  of  hie  life  had  been 

*-  which  he  had  devoted  to  the  study  of  mumc,  an  art 

h*d  been  lomewhat  underratyd  in  this  country, 

L!  devdopment  was  perhaps  mthcr  dithciilt  in  so 

-J^  Add  complicated  a  social  community^  but  it  might 

»•  «ce<nnpliahed,  if  piihlic  attention  could  be  proper Ij' 

iMi'  I  u,   iii  importance.    Opportunities  for  practice 

»*ri    i       very  great,  And    it  waa   therefore  of   great 

kMjc   thai    patienta    should    see   their   children 

music  at  an    earlier  age  than  usual ;    it  was 

i  tefly  lii'e  that  the  great  difficultlee  of  manipula- 

''il  he  ccmquered*  ttna  he  believed  it  would  be  much 

tAstead  of  girls  being  always  taught  the  piano- 

f   W«re    more    froq neatly  instructed    in  the 

Id  euntionul   inAtrumont     par   cj:^dhn^,    and 

ilpeui&lJy  Buited  to  wumen.     The  pianofort^t 

ibir  tiand.  was   the  intfcrpreter   of   the   most 

—gfiuidlty  of  music.      If  liie  public  looked  at 

with  a  liirger  mind,  and  promoted  the  culti- 

mty  i^itgland  might  hope  to  take  rank  with  Ger  > 

'  ly,  not,  perfaApfli  in  mumcal  genius,  hut  in 

and  refinemeut  consajtient  on   its  de- 

^Hjiiring  been  a  Iovpf  of  music  for  the  last  5D 

it  to  it  even'  morning  beforia   breakfast, 

tl  ao  much  that  ho  was  ani^ious  for  hi9 

to  participate  in  the  same  biessings^ 
Shaw  said  he  believed  there  was  a  close 


At  the  present  momoKt  there  wai  a  largo  fxtention'of 
muaic  in  the  ObTeland  iron  diatricti  with  the  very  b6st 
refliilN ;  it  was  found  to  be  a  i^*^  atilidote  to  intern^ 
porance,  and  a  moral  and  intefieeiattl  benefit  ia  every 
point  of  view. 

The  Eei?.  O.  G.  Sell  (Head  Master  of  Cliriiit'ii  Hospital) 
luld  thatmmuc,  both  vocal  sjid  instromentalt  was  cultivated 
to  a  cooeideiabla  extent  in  that  egfcablishnaent.  und  their 
experience  waa  that  it  had  a  great  effect  in  refining  and 
civilising  the  boys,  whilst  it  aid  not  in  the  least  interfere 
with  the  other  branches  of  edttcatlon ;  on  the  contrary « 
some  of  their  scholars  who  had  aftorwofdi  taken  high 
hononra  at  the  Unireraitiei,  had  been  the  moet  valued 
mesiben  of  the  ehoir  and  the  bimd.  It  waa  oonstontly  a 
■ouroeof  re^t  to  see  thoae  who  had  ihown  considerable 
tnustc&l  aptitude  passing  off  into  eoaunercial  life,  imd 
perhaps  hanging  up  their  harpa  for  ever,  for  want  of 
opportunitiea  of  practice  \  he  therefore  hailed  with  great 
satiflfaction  the  establishment  of  an  institution  which 
ahould  give  a  general  stimulua  to  the  ^Axim  of  musical 
education,  and  also  provide  a  congenial  and  usL^ful  career 
for  a  certain  number  of  thoae  to  whom  God  had  given 
especial  mnsloal  talents.  He  was  glad  to  s^iy  that  the 
govemon»  of  Christ's  Hoipital  were  propoaing  to  enlarge 
the  scope  of  th&ir  operationa  by  inereasuig  the  girls' 
school,  end  ho  hoped  hereafter  that  many  of  their  puptlst 
both  boys  and  girla,  would  be  able  to  take  adyanta|^  of 
the  scholarships  about  to  be  founded  by  the  liberaUty  of 
the  citizti^n?  and  companies  of  London* 

The  resolutidn  was  ihea  put  and  nninlmously  oar* 
ried. 

Mr.  MoBkland  Barnard  (Master  of  the  Mercere'  Com- 
pany) said  he  wa.^  glad  that  his  company  hadagrfed  to 
found  one  scholarship,  and  he  thought  T«ry  likely,  if  the 
applicntien  had  been  made  now,  instead  of  two  and  a 
half  years  ago  when  the  matter  was  scarcely  started^  tht^y 
would  have  been  more  liberal.  At  any  rate  he  hoped 
the  other  City  companies  would  follow  their  tiampltj  or 
exceed  it.  It  had  bc^cn  said  that  England  was  not  it ' 
musioal  nation,  but  bitht  rto  she  had  hardly  hiid  a  fai^i 
chance.  He  was  glad  to  see  thstt  the  Govemmc^nt  bad  ' 
decided  to  encourage  the  cultivation  of  mu§ic,  bt^cause  It 
appcaroid  that  a  small  propoition  of  the  Government  grant 
was  withheld  unless  the  children  could  nng  a  certain  num- 
ber of  sosgs.  He  begged  to  move  the  second  resolution 
OS  follows  :— "That  the  Eight  Bon.  the  Lord  Mayor  and 
the  Governors  of  the  Bank  of  England,  ex  tf^ck^  b^  re- 
quested to  act  as  treaaurcrs  of  the  City  ami  Metropolitan 
F\md,  aa  well  as  far  i?ndowing  free  muHjCLil  acholArshipe 
and  placing  the  N oti on fd  Training  School  for  Muaii  on 
a  Mtisfaetory  basis  for  five  years.'* 

Mr.  Charles  BaiTy  (late  Master  of  the  ^kinnefs*  Com^  ^ 
pimy )  accondfjd  the  itiioluLion  with  great  pleasure, as  it  wai| 
imp'o&aiblu  to  dnsire  better  treasurers  of  the  fund  than  IhM 
GovernorB  of  the  Eank  of  England  and  the  Lord  Mayoral 
The  kttar  part  of  the  resolution  rofoned  to  placing  thof 
National  Training  School  for  Musb  OH  a  mUaiaitiOff 
basis  for  tt vc  yean;,  for  those  who  had  tlkin  gTMl  illlvi0l 
in  thi8  matter,  believing  in  the  French  proverb,  e*  j/^sl  ^m 
k  prtmifr  p^s  qui  toiitc,  were  of  opinion  that  if  a  school 
of  this  kind  could  be  fairly  cslabliflhed  it  would  earn  so 
much  popular  favour  ajs  to  b<^  able  after wordi  to  support 
itself,      Ue  ventured  to  hope,  therefore^  that  so  smiul  a 
boon  m  waa  now  aaked  would  be  at  once  generonsly  con-  ^ 
ceded;  ind^,  aeeing  that  70  otit  of  the  100  scholarahi| 
were  already  tubscfibed,  he  hoped  that  before  long  tn 
whole  {iOO,  for  which  the  in«tituUon  was  calculated,  would  ] 
be  provided  for*      Une  gentleman  had  said  that  ma  ^ 


hjt^  not  beea  properly  attended  U>  in  Eagluid,  bat  bp 
could  hardly  concar  in  that  Tiew  when  he  remembered 
thut  within  the  memory  of  the  pr^flent  generation  Eog- 
knd  hid  been  the  home  for  the  highest  (iIoab  of  muBic, 
tmd  thftt  mufllcal  profeflsara  of  the  highoat  et^^dirif^  looked 
to  England  almoAt  u  th^  height  of  their  ambition,  aitd 
coming  hero  they  were  welcomod  in  the  moit  ^ppteeia* 
tive  na  weH  ajs  in  tht.«  moiit  Bubstantial  manner.  The  object 
of  the  promoters  of  thiji  ndheme  waa  io  make  native  and  in* 
dlgenouH  that  which  was  so  highly  appreciated  in  the  case 
of  foreignei^^  Mr.  Sh^iirShaw  had  ahown  from  hia  ex- 
periestoe  in  Xi^caahire  how  eaay  it  would  he  to  do  this 
with  a  little  encouragement,  and  comparing  the  atate  of 
mnaicfil  estebliahmenta  and  performanoea  now  with  what 
they  weero  adme  25  yeara  ago^  it  appeared  tb^t  notlnng 
more  wan  wantmg  than  the  opportunity  to  take  ndv^tiit- 
age  of  the  refinomefite  of  muaic.  Education  was  with* 
out  doubt  th&  htiming  question  of  the  day,  but  it  would 
b«  Tery  unfortunate  if  in  attending  to  the  more  eolid  part 
of  f»dacation  the  pathetic  part  of  itji  character  were  left  out 
of  conaidemtion  and  the  cultivation  of  the  fln<j  arts  tieg- 
ItiCted.  One  of  these  fine  artu^  and  the  ono  most  easily 
applied  popularly,  waa  mude,  and,  therefore,  he  hoped 
that  the  lead  of  the  Mercers'  Conipany  would  be  well 
followed. 

The  resolution  having  been  carried. 

Mi.  Joaeph  Causton  (Blaater  of  the  Skinners'  Com- 
pany) moved  the  next  reaolntioUj  tiz.^  "That  ladies  be 
invited  to  join  the  General  Committee  appointed  at 
Marlborough- bQuae  on  the  1.7th  June,  1675/'  Ladies 
W«W  known  to  take  great  interest  in  all  matters  con- 
meoled  with  musie^  and  he  trusted  their  aid  would  prove 
very  useful.  He  had  only  to  add  that  be  should  have 
much  pleasoro  in  bringing  the  queation  before  the 
Skinnera'  Company,  and  he  had  no  doubt  hia  fellow 
membora  would  go  with  him  in  the  mattor. 

Atderman  Sir  themaa  Dakin,  in  seconding  the  resolu- 
tion^ said  he  had  much  pleasure  in  announcing  that  the 
Lady  Mayoress  had  promised  to  join  the  committee. 
He  took  thb  as  the  beat  s^cunty  they  could  have  that 
the  invitation  now  given  to  ludies  to  join  the  commitbi^d 
would  be  oheerfidly  reapond^d  to. 

The  reaolntion  was  put  and  carried. 

Mr.  Thomaa  Boev©  (MiutoT  of  the  Tallow  Chandler*' 
Company)  had  much  pleaaure  in  Bupporting  thia  move- 
meat,  being  convinced  that  it  would  ton d  to  produce  an 
elevating  influence.  The  resolution  which  ho  had  been 
aaked  to  move,  and  which  he  did  with  the  greatest 
pleasure,  waa,  **  That  an  Executive  Committee  be 
appointed,  oonaiating  of  the  following  j^entlemen  :— The 
Kight  Hon.  tho  Lord  Mayor,  Mr,  S-  Morley,  M.P.,  ifr. 
J.  0.  Sim,  Alderman  Kir  Thomfts  Dakin,  the  Rev.  G.  C. 
Boll  (Head  Master  of  Christ^s  Hospital),  Mr.  Deputy 
Fry,  Mr.  Alderman  Cotton,  M.P ,  Sir,  M.  Barnard,  Mr. 
Alderman  and  ^sheriff"  Ellis,  Mr.  ^5heriff  Shaw,  Mr.  John 
Bath,  Mr.  Joseph  Causton,  Alderman  Sir  R  Troscott, 
Lord  .Uired  Churchill,  Llr.  Charles  Barry  *  Mr.  W.  B. 
Knob  el,  Sir  John  Bennett*  and  Mr,  John  HowoB^  with 
power  to  add  to  thotr  number/* 

Mr.  Sheriff  Shaw  seconded  the  reeolution,  wMch  waa 
carried  unanimously. 

At  thia  point  of  the  proceedings  it  wag  intimatodt  atnid 

cheen,  that  the  Lady  Mayoroas  intended  to  ostahlish  a 

bicholarship,  following,  in  that  respect,  the  example  of 

n^  Boyal  Highness  the  Duchesa  of  Edinburgh  and  Mrs. 

HPreake.     It  was  also  unnounctid  that  the  Ilaberdashera* 

■Company  wouM  give  two  schoUrshipa.  that  Mr.  J.  C. 

^Sim,  Mr.  Charlea  Morley  and  JIaior  Carpenter  would 

mmi^  flive  a  achokrahip,  that  Mr.  barren  De  la   Rue 

Kwroald  give  ilOO  towards  the  eipenses,  that  Mr.  G.  N, 

■hooper  ofTerud  n   subscriptina   of   20    gnineaa  to  the 

f -MpitQl  fund  for  providing  furniture,  flttinga,  &fl.,  and 

that  Mr,  X  Howell  would  aub^cribe  10  guineas  A  year 

for  tive  ^  eas. 


Lord  Alfred  ChnrehiU  proposed  a  vote  oi  tl^aki  te 
the  Lord  Mayor  for  calling  the  presant  nuMtini  uA 
presiding  over  it.  For  ten  yean  part  the  Soaety  cl 
Arta  had  given  their  attention  to  thu  subject,  hat  ii«« 
not  until  the  last  three  or  foor  yean  they  hid  bM&i" 
to  do  anything  praclaDal  in  it,  when  Mr,  Froakec 
forward,  and  generouelf  ofiTered  to  oonitract  a  bo: 
for  the  purpose,  and  to  give  the  nie  of  it  hm  ft 
years,  an  off6f  which  they  all  knew  he  had  w>*  d 
supplemented  by  nmking  a  free  g^  of  the  hmi*''^ 
the  nation.  Tbor«  waa  no  dcmbi  thit  the  caltlti 
muaic  waa  one  of  th«  moit  driliiiiif  influeiicai  j 
eapotuaBy  amongst  the  lower  ot&n,  whom  U  ' 
tend  to  make  more  soher^  and  1m  ludlniad  fay 
themaelvea  to  frivoloua  politiGa!  *  ' 
would  oocupy  their  tiiEe  and  keep  1 
punuits. 

flir  Henry  Cole,  in  aoconding  th6  mokio^i,  iiid^ 
grout  deal  of  the  euoceBa  already  attaiiud  «tl  i 
the  Lord  Mayor.     He  could  not  bo  tiermiBd  t* 
who  weathered  the  storm,  hocause  Oiei«  had  ' 
storm  to  wieather,  but  ho  had  done  a  good  ddil  t 
flteering  the  yemelt  and  he  had  no  donbt  wmMi 
bring  it  safely  into   port-      The  executive  ean^ 
just  namod  would  be  aided  by  the  beat  Ukfll  \ 
country,  and  would  no  doubt  do  credit  to  th«r-^'' 
the  selection  of  aut table  pupils  for  thooohool*  _  < 
representing  ali  ahadee  of  opiidoii  im  miuio 
had  agreed  to  be  the  oxamineta  adriatng  Ibe  i 
of  management,  aa,  for  inatanee,  Sir  Miehsi^)  i 
Julius  Benedicti  Sir  George  Elvey,  Profe^or  1 
Halt^f  who  was  qolto  a  leader  in  musical  si 
Lancashire,  and  Mr.  HuUah,  whose  naino  waa  i 
known  in  conuE^ction  with  moBic,     He  waa  gild  I 
that  the  Lady  Mayoress  had  promised  to  fonsdal' 
Bhip,  and  had  no  doubt  that  ma&y  other  *-^^- 
follow  her  example. 

The  motion  having  been  carriod  unanimoualy, 

fhe  Lord  Mayor  acknowledged  it,  and  Uue  ] 
terminated. 


mSCELLASEOTTS. 


DRILL   IN  SCHOOLS. 

The  following  letter,  from  a  oompelent  aulfaaiiyi 
India,  has  been  forwarded  by  Mr,  E.  Chadwkk,  at  < 
emplifying  in  a  military  point  of  view,  thi  in 
of  thia  subject,  which  the  Society  haa  fakfH  np  £i  I 
intoreat  of  the  civil  population  i— 

Mr  oRAn  Mr.  Ckadwick, — I  waa  glad  tad^  I 
in  the  Brmd  Arro^oi  the  Ist  of  May,  that  thij<i< 
of  Kchool  DHll  had   met  with  ao  favourable  a  i 
at  the  hande  of  H.R.E.  the  Duke  of  Casibridg«^« 
oooaaion  of  the  deputation  of  tbo  Society  of  Am* 

At  a  time  like  tho  present  when  our  cocmtiya 
beginning  to  awake  to  the  realisation  of  th*  ittl^i 
for  op€^rationB  of  war  on  a  largo  ecsal*^   uf  tl^tf 
cherisbod  H^elom  of  ariny  organiaatioct. 
be   permitted  to  a  aotdier  to  offer  vug  . 
one  great  difficulty  at  least  in  iaisin|  a 
aa  a  rule  in  tbo  purauit  of  oommefmal  ^ 
efieotiT©  rMiatsnee  in  caae  of  tudden  aim*  »,  i»-Fi 
bably  he  amoothod  «way. 

ft  can  hurdlybe  denied  that  history  proto  ttl<  1 
ftU  groat  atmgglei  for  indepcmdcmt  natJOCil  <»    ,,  . 
have  primarily  anaeii  from  the  deitf*  lot  «liiiWlP>J 
or  from  the  Jealmi^  which  bfoola  n»  M  1™^  *  | 
cammeite» 
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lufdlf  h9  d«DJed  thni  naMon  nfber  nntion  Ilaa 
M  in  the  {MMitth^  Tiah  ttuit  aimptn-it}-  of  Uf^  and 
i|nnyiag  enditraiioe,  toother  i^ith  the  apirit  of 
igimqi  sdrtrntonb  ipitrred  h^ro  by  eocne  <!hiiiied- 
iigbi  iOfC(Ms«  Ibaro  Iry  oome  great  and  generally  felt 
lliilj,  dtTTolop  4n  enipire,    the  dtiratioii  of  which 

Kdfl  not  10  touch  on  si^e  nnd€fMux  of  time,  as  on  the 
m,  mndei'  ProTidence,  of  rtil«rt  in  checking  more 
'hm  isfbotosUy  the  tendency  to  diK:ar  of  the  mArtid 
mt  thton^h  hixnry  and  ita  concotnitantft'-^ffi^^niiruicy 
►  rration, 

-4Q  hardlj  he   denti^d  that  the  ever  inct^fl^ng 

Kum^rciol  niceenei  of  Great  Britain  and  h?T-  numerouB 

bpcmgfl  &re  ^j^wed  with  aoythinq'  but  pleasane;  feel- 

father  nations  leas  fttvoured  in  the  race  for  wealth. 

also    hfirdly  be   d<?Qie(l    that    some   at    leaat 

i^^i-ioua  li^hoLderi  of  our  weiilth  and  incr^asing^ 

twever  p«ac«fiil  at  present  oither  in  truth 

paa!ip«  unmiiitftkt^ribly   both   the  mzias    of 

'  aa  the  el^m^nte  of  success  which  haro 

.  itnprns  orer  the  ruin  of  othora. 

iTijilogy  from  the  reauZts  of  trim 
wi>iiid  appear  that  nothing^  could 
,,.„..  X  ...  Liiiitiiinto  our  youth,  and  thert^by 
rosti*r  in  the  nation  thi:*  martial  ipirit  which 
niro  and  through  that  our  wealth,  than  th© 
the  reg filar  course  of  aehoel  and  colloge 
iti^hout  the  kiuf^onif  of  m  progr^^ive  but 
tfftti  of  military^  drill  and  ex«atiise. 
i-hraiqiio,  health »  courageoos  «pirit  of  entor- 
.^libility  to  diacipltDts  good  feUowghip  and 
ip  between  claiwa  through  mutual  contact,  imd 
t]m^  of  working  together  in  the  strougly 
aabie  nuon  of  boyhood,  the  germ  of  future 
to wazdi  a  common  and/and  finaUy  patriotism 
ility  wonld  all  h^  gaineia  by  each  a  lyatem 
finiT^mOj  MtftblLahed  by  law.  Wc  have 
)wed  the  camel  of  compulsory  education  nlroady, 
^Itraiu  at  a  gnat  in  the  way  of  an  extra  subject 

may  poaribly  object  to  the  inclusion  of  morality 

nbove  list  of  beneficial  resttlte  to  be  expected* 

oljjee^ofv  ft  tony   be  replied  that   constant 

~luiflM|  baiiiinf  I  and  exeroi«e,  combined  with 

entire,   are  well-known    to    the  medicat 

tt  the  cnre  fer  moral  ill -health,  as  well  aa  the 

JMfti^tiirds  and  oondueiv^a  to  moral  cleanlinoae 

^"'   jurt  ma  much  aa  In^niions  livings  doth,  and 


I  tboDt  tho  following  appears  to 
y  Cftksulated  to  be  mc£»t  succe^taful  aa  well  ns 
r  to  the  national  Qxcheqtif^r^  Large  n umbers 
ommlftiioned  officers  and  soldieri  take  their  dis- 
I^FOin  her  Majesty's  army^  and  are  at  proeentTery 
lUy  loat  to  the  nation*  Amongst  these  there  can 
Monbt  Ihefe  are  many  who  would  mncli  prefer  to 
nBe  to  exeiviae  a  bnmcn  of  their  profession  at  hornet 
W  it  biit  paid  them,  to  sinking  into  bar-ko^pera  in 


■mall  tobacconiatfl,  or  pprbapB  indifferent^ 

■*y  long  nnatJGttstomedt  workers  at  other  traded, 

fiAi  bean  atated  by  high  authority  that  good  drilU 

"4  iion-commtfiaioned  officers  (tis  instructors)  are 

H  to  fibtaia  even  for  the  wante  of  her  Majesty's 

^'  ■■'^\  good  pay,  or  good  protpecti,  are  well- 

1  ptxifesaiona  and  trades  as  prodttCtiTe  of  the 

t.K  far  which  they  ore  held  out.     Increaae  of 

Mb  tilft  army  mmj  perhapfl  be  considered  as  too  good 

^*r  hii  non-commisMoned  officers  and  soldiers ;  so 

look  to  enhanced  value  of  proap&cta  as  an 

^  td  men  to  qualify  as  instructora  in  drilL 

kCtt  would  gio  to  show  that  nnmbera  of  intelli- 

F  who  would  never  think  of  joining  the  army 

Mtnsa^t  cjjnditionft  of  pay  in  the  lower  grades, 

~igly  do  80  if  assured  of  a  futnre  remuneTati^e 

J  gained  thereby  at  home,  to  which  the  solo 

rim  Oie  army  ittelr    Indeed,  the  nation  would 

«w  in  more  ways  than  one,  by  enhancing  con 


siderably  the  pay  of  a  certain  fixed  number  or  pBt*- 
c^ntage  of  non-commissioned  office ra^  as  well  as  priTattti, 
who  should  fully  qualify  aa  drill  instruetors,  and  that 
with  the  express  view  of  discharge  after  a  fixed,  but 
comparatiTely  short  term  (at  their  own  nM^aest),  in 
order  to  fill  the  posts  of  drill  instructom  of  diatricti  of 
flchools  at  home.  To  men  thus  discharged  i%  would  \m 
money  well  kid  out  by  Govemment  to  pay  £25  per 
annum  as  a  pensionary  allowance,  subject  to  regolar 
efficient  attendance  at  their  work  at  the  schoolfl  of  tin* 
district  to  which  appointed,  and  to  general  drill  effi- 
ciency, steodinesii,  sobriety,  and  good  character,  certified 
by  duly  recognised  military  officers.  'Hiia  allowance  by 
Ctovemment  merely  to  be  considered  as  a  retaining  fee, 
giving  a  Hon  to  Government  on  thdr  serdccs  in  casee  of  j 
great  emergency,  should  be  supplemented > by  montMy 
psyments  friim  all  schoola  nnd  tc^lleges  attended*  Thes# 
fees  from  schools  to  be  paid  through  Government  officers, 
and  not  direct,  Thw  jtaymenta  from  schoola  would  be 
fairest  if  according  to  agrsiduated  scale,  re^gulatod  by  the 
fees  charged  to  parents  for  their  ohildi«ti'a  educatlcm, 
free  or  endowed  schools  beiug  charged  a  p^JT-contago  on 
their  grants  or  incomes. 

In  order  to  ntitise  the  services  of  these  drill  instrncton  , 
as  much  as  possible,    without   unnecessary    fftttguc, 
number  of  closely  adjoining  schools  might  be  brought 
togethRT  for  instruction. 

A  distinctive  uniform  should  be  worUf  both  by  in- 
structors and  instructed ;  by  the  former  aa  a  check  on 
conduct^  and  by  both  as  strongly  conducive  to  smailness, 
martial  spirit,  and  self  respect- 

Periodical  iospection  of  schools  at  drill  might  easily 
be  arranged  for  by  officers  commandiixg  military  dis- 
tricta  and  brigade  centres,  b^  deputy  if  not  in  person. 

At  moat  schools  monitors  m  some  shape  exist ;  but  In 
all  a  certain  number  of  the  smartest  boys  might  be  ap- 
pointed by  the  bead  maateii  m  officers  and  non-com- 
missioned officers  of  companjea,  and  inatrueted  in  their 
duties  aa  such  by  the  instructor. 

The  schools  of  a  district  might  eawly  b«  brought  to- 
gethcT  onoo  or  twice  a  month,  at  least,  for  brigade 
eiercise,  or  might  ocoa^ionally,  where  poeaibK  bo  bri- 
gaded with  volunteer  or  rt^gular  corps  with  vmj  great 
advantage.  Boys,  fifom  my  own  experiencio  at  school^ 
1  am  certain  would  look  upon  such  days  very  much  in 
the  Hgbt  of  a  well-spent  holiday,  and  m  to  the  gen<»fnl 
beneOt  to  tb em  thcro  can  be  no  question.  0&  these  oeca- 
eionf ,  no  doubt,  it  could  be  easy  to  obtain  o£lcera  willing 
to  take  command  as  mounted  officers. 

A  few  rifles  for  target  praijtice  where  poeaiblej  and 
wooden  muskets  for  purposes  of  driD,  would  be  all  the 
paraphernalia  actually  necesfittry. 

Wi  th  gymnastice,  s wi mmin  g,  and  th  oroug  ti  instru  ction 
in  drill,  the  boyi  of  one  generation  might  well  become 
the  soldiers  of  the  next  if  necessary,  Silling  into  their 
placej*  and  duties  smartly  and  efficiently  in  overwhelm- 
ing numbers  against  a  possibk  invader,  and  thus  perhaps 
avoid  the  drmdedneoessity  of  universal  conscription  or 
compulanry  iernct* 

AlthoufCL  with  my  personal  knowledge  as  a  soldier,  I 
can  hardly  fed  so  sanguine  as  to  expect  that  high  degree 
of  diseipUne  so  noceasary  to  a  powerful  army  in  one  got 
together  suddenly,  «Teii  from  a  nat^ooi  thus  educated, 
still  there  can  be  no  doubt,  with  our  present  voluntary' 
army,  enhanced  in  vsluo  as  it  would  become  by  tho  entry 
into  its  ranka  of  numbers  of  tho  intelligent  class  of  yontbj 
ready  trained,  and  imbued  with  military  spirit  and  tho 
gcrma  of  true  discipline  at  echoolt  Uie  nation  wmild  form 
an  easily  orgaufsable  reserve  <Kf  serious  import  to  the  dia- 
turbere  of  the  pence  of  the  world. 

The  question  bdng  one  of  training  a  whole  nation  to 
arms  in  boyhood^  it  mult  be  well  understood  that  no 
rbima  of  parenla  or  heada  of  educational  establishzQeiita 
must  stand  in  tho  way  of  a  great  national  purpose,  the 
fulfilment  of  the  motto*  SdutMH^liea  Supf$ma  2ii, 

Jijjfirs  iKDicm* 
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REPORT  ON  THE  COOKERY  SCHOOL  OP  ST. 
MARY'S,  SOHO. 

By  J.  C.  BnokniMter. 

According  to  my  instractionB,  I  visited  the  cookery 
school  on  Saturday,  June  19th.  This  sdiool  is  held  in 
St.  Mary's  Clergy-house,  Crown-street,  Soho,  and 
originated  with  the  Vicar,  the  Rev.  Robert  Gwynne, 
and  Mr.  Thomas  Blackwell,  the  churchwarden,  and  has 
for  its  object  '^the  teaching  of  cookery  for  the  poor  and 
invalids.'  The  school  commenced  on  Saturday,  ttie  23rd 
of  January,  1875,  and  has  continued  every  succeeding 
Saturday,  working  from  10  till  4.  On  the  evening  of  the 
day  of  my  visit,  prizes,  consisting  of  cookexy  books  and 
utensils,  were  given  to  the  successful  pupils.  The  refresh- 
ments provided  on  the  occasion  consisted  of  six  varieties  of 
cakes,  sausage  rolls,  jellies,  blancmanges,  and  pressed 
meat,  which  were  made  by  the  girls  in  the  school.  The 
instruction  has  been  given  bv  one  of  the  teachers  from 
the  National  Training  School  for  Cookery.  It  begins 
with  marketing ;  some  of  the  girls,  accompanied  by  the 
teacher,  purchase  in  Newport  Market,  or  more  fre- 
quently from  the  oostermongers,  what  is  required  for 
tiie  day's  cooking,  except  suon  things  as  must  be  pur- 
chased at  shops.  There  is  the  usual  bargaining  and 
criticism,  so  important  in  the  choice  and  purchase  of 
food,  and  the  cost  of  everything  is  entered  in  a  book.  I 
regard  this  as  a  most  valuable  part  of  the  school  work. 
The  following  are  copied  from  the  book : — 

<'  Went  to  market  at  30  past  9,  February  20th,  1875.— 
Two  lbs.  of  tripe  at  8d.,  Is.  4d. ;  dripping,  4d. ;  two 
sheep's  hearts,  lOd. ;  giblets  for  pie,  6a. ;  onions,  4d. ; 
pork  for  soup,  Sd. ;  flour,  2d. ;  currants.  Id. ;  potatoes, 
8d. ;  carrots,  sage,  and  leeks,  3d. ;  total  cost,  4s.  6d." 
On  this  date  fr^Sm  these  purchases  eighteen  persons 
dined. 

"Went  to  market  at  45  past  9,  Feb.  13th,  1875.— A 
rabbit,  Is.  6d. ;  sheep's  head,  lOd. ;  sheep's  heart,  5d. ; 
liver,  9d. ;  half  a  pig's  head.  Is. ;  bacon,  10}d. ;  odd 
pieces  of  meat,  4id. ;  vegetables,  8d. ;  rice,  IfL ;  cur- 
rants, lid. ;  suig;ar,  3^. ;  spice,  0^. ;  haricot  beans  (a 
quart),  fd. ;  pototoes,  6d. ;  bread,  6d. ;  milk,  2}d. ;  total 
cost,  8s.  11^."    On  this  date  twenty  persons  dined. 

"  Went  to  market  at  10  o'clock,  Saturday,  March  27, 
1875.— 6  lbs.  of  Australian  meat,  3s. ;  i  lb.  of  butter,  8d. ; 
eggs,  Is. ;  milk,  4d. ;  potatoes,  6d. ;  piu»ley.  Id. ;  onions, 
3d.  ;  sugar,  2d. ;  currants  and  spice,  3d. ;  plums,  2d. ; 
mustard,  0^. ;  salt,  2id. ;  flour,  2|d. ;  bread,  2id. ;  total 
•  cost,  7s.  6d."    On  this  date  twenty-one  persons  dined. 

On  the  return  of  the  girls  from  marketing,  the  pro- 
posed methods  of  cooldng  are  briefly  explained,  and  each 
pil  works  from  a  written  recipe.  The  teacher  super- 
intends the  work,  pointing  out  any  defects  or  errors  of 
manipulation,  and  speaking  when  opportunity  offers  on 
the  importance  of  forethought,  cleaminess,  and  orderly 
management. 

By  one  or  two  o'clock,  according  to  the  length  of  time 
occupied  in  cooking,  the  girls,  with  their  teacher,  the 
visiton,  and  the  vicar  and  curates,  sit  down  to  dinner  in 
the  kitchen.  On  the  occasion  of  my  visit  the  dinner 
consisted  of  a  soup  prepared  with  potatoes,  leeks,  sago, 
milk,  and  two  quarts  of  water,  stuffed  mackerel,  liver 
and  baoon,  Irish  stew,  macaroni  puddinjp^,  and  goose- 
herrv  pudding.  In  many  families  one  of  these  dishes 
-would  nave  constituted  a  meal.  After  dinner  four  girls 
In  turn  are  appointed  under  the  direction  of  the  teacher, 
or  one  of  the  elder  girls,  to  wash  up  and  put  everything 
in  its  place.  In  looking  over  the  register  of  things 
cooked  since  the  opening  of  the  school,  I  find  among 
othwB  the  following :  sheep's  head  soup,  suet  dumplings 
and  puddings,  vegetable  and  meat  soups,  milk  soups, 
stews  of  unall  pieces  of  meat,  haricot  beans,  lentfls, 
macaroni,  rice,  bullock's  head,  bullock's  heart,  bullock's 
kidney,  giblet  pie,  cow-heel,  ^pping  puddings,  making 
bread^  and  five  methods  for  cooiong  tripe.  The  sick  or 
invalid  cookery  included  the  preparation  of  arrowroot. 


tapioca,  mutton  broth,  beef  tea,  xioe  water,  apple  wtfar, 
blancmanges,  and  jellies. 

The  s<£ool  consists  on  an  average  of  fiftesn  giik, 
which  is  rather  more  than  can  be  conveniently  aoooa- 
modated  in  two  kitchens  having  a  total  area  of  only 
365  square  feet,  and  not  speciallv  ada]^  for  the 
purpose.  The  girls  must  belong  either  to  bt  Haiy'i  or 
St.  Ann's  Schools,  Soho;  some  of  them  ars  pnpfl* 
teachers,  but  the  majority  are  elder  girls  of  ths  tvo 
elementary  schools.  The  average  age  is  twelve  jmn 
and  eight  months,  and  Hiey  pay  3d.  per  lesaon,  whid 
includes  their  dinner.  This  payment,  which  onlj 
amounts  to  3s.  2d.  weekly,  is  obviously  insnfficisnt  fat 
the  maintenance  of  such  a  school,  and  yet  it  waa  foimii 
that  a  higher  payment  at  the  beginning  wonld  have  been  • 
exclusive.  The  average  weekly  cost  of  the  adiool  it  i 
19s.  6d.,  leaving  16s.  to  be  provided  from  other  aoorai 
in  one  of  the  poorest  neighbourhoods  of  Loadoa.  A 
diary  is  kept  in  which  the  daily  work  of  eadi  pA  ii 
entered,  as  will  be  seen  from  the  following  extncta:— 

Saturday,  February  29M. 

Sheep's  head £.  Skeen,  St  A. 

„  —  Korman,  St.  M. 

Sea-pie    Edith  Kemp,  St  A. 

y,        Emily  Lambom,  St  A 

Sea-pie  crust Fanny  Pulsford,  8t  A. 

„  Kate  Frew,  St  A. 

A  melt     Sarah  Hoffmeister,  St  A 

„  Eliza  Brown,  St  A. 

Boast  pork Lizzie  Birkett,  St  K 

„  Fanny  Woodall,  StA 

Harricot  beans Eliza  Somerwell«  St  M. 

Potatoes Miss  Richards,  St  M 

Sage  and  onion  sauce   •  •  Lizzie  Wilson,  St  H. 

Currant  dumplings   ....  Kate  Frew,  St  A. 

„  ....  F.  Pulsford,  St  A. 

Saturday f  June  12M. 

Pot-au-feu Harriet  Eastmead. 

Bullock's  heart ^^^?^  Bower. 

Rhubarb  pudding Liazie  Wilson, 

Blancmanige    Edith  Kemp. 

Maizena  pudding  EUia  Griffin. 

Arrowroot  Kate  Frew. 

Arrowroot  pudding   ....  Lue^  Gkiffin. 

Barley  water Mana  Leveston. 

Lemonade Emil^  Lamboum. 

Gruel  Harriet  CoUins. 

Beef-tea  (slow^ Louisa  Baystone. 

„    Tquick} Amy  Hunt 

I,    (tor  typhoid)    ..  Alice  Jane  West 

Mutton  broth    EUlen  Rouse. 

Pot-an-fen  bouillon  ....  Ellen  Rouse. 

Although  the  girls  attending  this  school  are  childienof 
the  better  order  of  working  men,  they  were  unable  to  da 
the  simplest  thing  in  cookery,  nor  had  they  any  idea  of 
the  cost  of  various  articles  of  food,  or  the  proper  use  of 
common  cookery  utensils,  but  as  soon  as  the  lobool 
opened  they  readiljr  gave  up  a  greater  part  of  the  only 
holiday  they  have  in  the  week,  and  began  work  cheff- 
fuUy ;  fhey  have  frequenUy  expreoed  themselTa 
thankful  both  to  the  vicar  and  the  teachers  for  the  oppo^ 
tunity  which  has  been  afforded  for  acquiring  a  now* 
ledge  of  simple  economical  cookeiT. 

I  was  anxious  to  learn  what  ^ect  this  teaehiog  hid 
on  elementary  education.  It  would  be  F®'°*^'^*JP 
speak  with  positiveness  on  this  point,  but  I  was  atrock 
with  the  quick  intelligent  answers  of  the  p^  ^ 
q^uestions  which  I  propoMd  during  their  work.  JJB^rso 
uon  in  the  art  of  cookery  is  very  analogous  to  a  hiNO 
on  experimental  physics;  with  what  has  tobetiwogv 
about  and  understood  there  is  always  aasodatedfonf' 
thing  which  has  to  be  done,  and  under  an  iotaIHgaoi 
teacher,  the  reason  of  the  thing  is  ever  prcawiipg* 
mind  of  the  pupiL    Every  leMon  was  fdUo^  of  ' 
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KeaAminiticiii,  and  tho  papera  were  coireetM  by 
chef  and  Mr.  Eawnaley.  of  Baliol  Colleffe,  aod 
lulcawere  n&xed  according  to  thdr  proficiency  to  each 
^.     I  be$  to  eaaloM  soma  of  tkeae  questionB  and 

EfSa  on  the  result  of  Uieie  exammatioiu  that  the 
bi  la  whiGh  I  hftT6  referred  w«rrt  given.  These 
WnaticTiA,  apart  irom  the  cooking-,  were  a  useful 
EfldT  »  pirl's  education  In  writing,  BpeUing,  grammar ^ 
Bnompcititioa^ 

I  informed  that  the  girls  who  pussed  the  heat 
Ltion  in  cookery,  ateo  paaaed  thti  beat  exAmiaa- 
fore  H.M.  Inspector* 

i-v  SsLtMtdH^y,  atW  dinner,  Mr»  Rawnaley  r^ada  out 
pu  rmpe  for  the  following  week,  the  girls  writing  it 
pmi  &um  dictation  in  a  book  provided  for  that  pntpose* 
fta  tb*  fecipo,  the  price  of  eacli  article,  as  noarly  as 
ilinb>»  is  giTon,  wt^ch  ia  also  written  down,  and  the 
ib  fidditibn  auinH  are  worked  at  once.  In  tbia  way 
»  cooking  is  made  to  help  aa  much  as  poaaible  the 
UtAntary  education*  The  books  in  which  thes^  thinga 
k  written  are  taken  home,  and  this  has  janreatly  iu- 
^      '  the  interest  of  the  parents  in  the  school 


IC    MUBEUilS   AND    LIBRARIES   AIDED 
BY    PAELIAllENTARY   VOTES. 

>  auber  of  viaitora  for  the  month  of  Mny  and  June, 
^l\.    When   they  are    counted  by  sight  the  worda 
mghV*  are    iii©d,  when    by  turnstile  the  word 


tn  1st  I 


I  Mmt^m* 


!:} 


J   Muicnm 
Mi  Siuaeitrii 

Forttttlt  tiallerj 
il  Mawum,  Jer^ 

_Q^r«t ...  , 

itOa«e  Mownm 
l^hJlAllDUtGaUtiT 
ram    o«> 

lCa»i}rit    oft 

I  »Ai|  Art  ,,  ..  -  i 

_^1i  Botanio  G*rdaiii 

1  DubllfL  So5i*tr  , 

,  Mbubui  ^t  a*L  > 

Sot  Sirdimi  1 

t  MuamiiD  .,. I 

lEnl  Gultery  of  Irclanit 

.■^\    Wiah  I 

1" J 

113,  DqIiUh 


1,34a 
3S,U3I 

&,ain 

1,490 
3,100 


1,173 
MIS 


«t,T4» 

iTi.r- 


>i  amber 
of  Yliltfli^. 


suauo 


,       *4t837 

,ya^SMie 

fte«43S 

33,>Si 


byitffhtj. 
bf  tfffht). 

(by  tDubJarlip 


3,3«a 


T,a( 
1T,T»1  ^♦l&C 


1,^7  nuutilJcle], 

(by  nuiQhlnek 
(by  nia^llioj. 

11,404  (by  mublae). 


10,1 4« 


aB,glft 


3,«76 


ia,S«' 10,081 


3l,ff3a 


39,443  2i,aaa 

3,m   ftt037 


How 
coaDteU- 


(by  mielilba). 


tby  M\mi 
I  by  sl^Ut). 


•  Fi>  ntum,       f  Ptrat  ilt  mcjatJui  of  yo*r,  445/47. 


ti' '  r™^*-  t>f  the  tnisteea  of  the  Astor 
V  York,  recently  puhliihed.  It  app^rii  that  ifae 
wnjool  of  400,000  dolp.  (fSOjOOU),  given  by  the 
:lh  Jjioob  Aator,  has  tnofoiwd  during  25  ysara 
>ii  dnaationi  aad  iaTeBtment  of  iuaome  to 
'*^S|,(S60),  and  that  the  number  of  Tolnmes 
'  JO  creased  duriDir  the  samo  period  from 
The  uumb^r  of  read^ra  in  1874  was 
•nl  iUii  tLumh&T  uf  volauieB  «onautted,  127.679« 
'  ©oat  of  kasplng  tip  the  library  is  about  £3>D€0» 


INDU  MUSEUM,  SOUTH  EENSmQTON. 

The  following  account  of  the  In'li«  Museum,  eapeciaUy  j 
referring  to  the  botanie&l  and  ssoologfcal  coUectioiia,  ii  I 
taken  from  last  week's  Nature  ;— 

The  India  Musenm,  which  was  opaaed  in  South  Ken- 
sington taat  month,  was  founded  by  the  Oonrt  of  Direc- 
tors of  tho  Honourable  East  India  Company  in  17dft.   In 
1860  it  was  remoYed  from  Leadenhall*fltreet  to  Fyfb* 
house,  and  in  1S69  to  the  Ludia-o^oe.    The  g^eriea  of 
the  Eihibition  building,  in  which  it  ia  now  temporarily  j 
lodged,  have  been  leased  from  her  Majeaty's  Commit-  1 
aionera  for  the  Exhibition  of  1851  for  three  years.    Tho  1 
lower  gallery  is  devoted  to  raw  producta,  and  the  upper 
gallery  to  manu&cturea*    The  present  arrajigement  of 
the  India  Museum  collections  is  to  a  large  extent  only  J 
fcomporary,  and  fnlftls  mainly  the  purpose  of  bringing  l 
them  iato  view  prepjiratory  to  their  final  claasificalion.    ' 
Thtj  preparation  of  dBBcriptivo  catidoguet  will  go  hand 
iu  hand  with  the  completion  of  ths  different  groups. 

Room  No.  1  ia  devoted  to  the  commercial  products  of 
the  vegetable  kingdom,  with  tho  mechanical  appltances 
associated  with  their  cultivation^  collection,  or  prop«uu-   J 
tiun,  and  ia  under  the  superintendence  of  Dr.  M.  Cu  I 
Cooke.       k   oompleta  oollectioii  ^f  th^se  producta  is    ' 
exhibited  in  smidl  tin  caief  withglasa  fronta,  which  aT9 
arranged  in  metal  frames,  and  ttjfece  to  give  a  genefal 
view  of  the  productions  of  the  eotmtrir*    Supplemfintal 
to  this  the  principal  itaie  artlclei  ^acet^e  spedal  Ulaa^ 
tration  in  a  more  extended  manner  lu   central  OUM*  J 
As  this  ia  a  new  feu  tore  in  the  arrangement  of  thifl  I 
aection,  it  will  take  some  time  before  it  can  be  fully  and  ^ 
properly  developed.     What  has  been  done  with  cottcm 
wilf  in  part  illustrate  what  is  intended  with  other  pro- 
ducts*    la  thia  instance  the  cotton  ia  shown  from  all 
parts  of  India,  at  first  in  the  boU,  then  in  the  aeed ; 
after waxda  cleaned,  together  with  tho  sepd  and  oil  there-  J 
from,  with  the  waste  obtained  in  the  prgcoaae«  of  elcftn-  ] 
ing  and  spinning  and  ita  economic  applic^tiona.     Thi 
processes   of  spinning    are   m^xt  illuatnited,    with    the 
resultant  twists  and  yama.     These  are  succeeded  by 
grey  and  bleached  ctoth,  printing  blocks,   aamplos  of 
dyed  and  printed  fabrics,  and  coloured  yarns.     Under- 
neath these  caaes  arc  arrange  the  agricnltoral  imple- 
ments employed  in  the  cultivation  of  cotton,  churkas 
and  rollers  Kir  cleaning  it  from  the  seed,  models  of 
spinning  wheels  and  other  appliances  illustrating  thd 
manipulation  of  cotton  fibre-      Above  the  cases  are 
displayed  drawings  of  the  varieties  of  ootton  plants,  and 
of  the  natives  at  work  at  the  different  prot^essea  through 
whicih  the  cotton  paasea  from  the  ploughing  of  the  aoil 
to  the  complete  woven  fabric*     By  this  mode  the  whole 
history  of  the  progress  of  cotton  from  first  to  last  i» 
exhibited  at  one  view,  or  at  It^ast  as  saoh  nf  it  lui 
coatd  he  compressed  within  available  »p»ee.    Hitherto, 
^though  agricultaTe,  and  especially  its  food  prodnot^f 
has  been  fully  illuatrated,  forestry  has  not  had  by  any 
means  the  share  which  its  importance  demands.     It  i9 
oontemplated  therefore  to  expand  this  new  division  con* 
siderahly  by  the  addition  of  coHectiona  of  the  timbers  of  i 
the  three  preaideni^ies  and  of  native  states,  each  by  itself|| 
BO  as  to  ahow  the  character  of  tli©  forests  in  each  divi-  i 
aion,  accompanied  ty  maps  and  drawings  or  photogrmphs 
ef  the  trees.    The  products  of  the  foresta,  other  than 
timber,    will  be  ahown  coUectiycly  for  the  whole  of  J 
India*  accompanied  by  anch  digrams,  drawings,  ^^  1 
statiaiical  tables  aa  may  be  necessary ;  and  the  fungoid  1 
peats  and  enemiea  of  arboriculture  will  also  be  illastfatedJ 
Already  thia  illuatrativa  mode  of  exhibition  has  com- 1 
meaeeo,  hut  wiU  evidently  proceed  slowly,  as  diagram  a, 
drawings,  and  tables  will  have  to  b©  construrted,  and 
probably  some  of  the  iUustrationi  mnst  be  obtained 
direct  from  India, 

It  may  ho  remarked  that  cinehcna  barle  fmm  the 
Neilgherry  plantations,  as  weU  as  from  Kan gnt,  has  tho 


honour  of  a  oaae  to  itself*  and  it  Is  hoped  thftt  soon  aaotlii^r 
im|>OTtant  dntjor  fBOently^  mtrocluc^d — ipe^caAabft-^will 
be  reprcisenled  hy  earn  pi  6a  grrown  m  India.  The  eeouomic 
pbuiU  introduced  into  Indict  must  neces^adly  f^rici  an 
importiLEit  fealuro  in  ifcs  tr^de  moBeum,  AmongBt  tzooB 
Eumitfpfi,  the  taobab,  cork  oak,  mahogaoj,  iubTS  not  aa 
jet  produced  mftrketablo  resulta;  but  tea,  omohona, 
aeopa,  natnjegSi  pepp^^,  dmuunoo,  doTet,  baxlej, 
tapioca,  tho  JkUranta  arrowroot;,  Orkam  and  Egyptian 
cotton,  with  their  hyhiidt,  Caioliiia  nca«  kc^  are  a  few 
of  the  iustancea  m  which  the  stieeea^ftiJly  introduced 
plaaia  hiivo  fiddi^^d^  or  p*otEiia«  to  add^  conaidenibly  to  the 
estportft  of  India.  In  tho  dtvelopojeat  of  the  natural 
wemxism  t^t  eo  nxal  ^  reja^oa  uaiioitwtodly  mnch  janiainB 
,  » be  McompHehc  d.  PaMriif  fhtottgh  th'ii  room,  a  ^reat 
'  tminberof  iuch  unknown,  umevoJoped,  or  nnappreciated 
nbjecti  wiU  not  ftiii  to  in>preMi  themselTea  apon  the  atten- 
tive obi€TTer«  Purely  with  such  vast  foiesla^  and  \\ 
pyitam  of  oonterration  bo  Bteadily  pursued,  more  oma- 
m«Dtal  and  fumitucn  woods  are  destined  to  ha  exported 
than  yet  find  thor  way  to  tho  coast ;  and  th^re  iiro  at 
leaat  aoimd  timhers  little  inferior  to  teak,  atich  m  Mopta 
edonUa  is  ssid  to  be,  whtch  tcq  uire  only  to  b«  morv  widely 
I  loiOiwn  to  be  more  generally  appreciated.  In  resioous 
products  the  EoTOpeau  markets  are  as  yet  but  Httle  in- 
debted to  the  foFpats  of  India,  hut  the  copala  here  shown 
from  Bspea  udontfa  and  JItypea  mtcrant/iu  ^vq  consider- 
able  promise.  The  wood  oils  produced  by  sereral  species 
of  Bipfffro^TpHt,  and  the  Bormesa  lacquer  derived  from 
Metanorrhat^  trntatitxirrmt  might  be  obtained  in  large 
gnantitiei,  and  yet  hitherto  no  practical  application  for 
tham  in  this  county  baa  been  discovered.  The  latter  is 
employed  to  a  very  gretil  extent  in  Burmah  for  lacquer- 
ing furniture  and  small  wareei,  but  it  is  unauitiKl  fi^r  the 
EngliBh  process. 

IjnongBt  the  objeots  in  this  room  of  interest  to  the 
botanist  rather  thaa  to  the  guneral  public  may  be  cited 
tbo  Tabfiahirr  a  siliceous  secretion  from  the  joints  of  the 
btmbo^;  the  cuirious  hom-shaped  galls  called  Kakiu- 
lingboe,  produced  on  a  speciosof  Jihm  ;  manna  obtaiaiid 
from  Ti^mmrix  indita  in  the  North-west  Pm^m^ea,  and 
a  Idnd  of  manna  named  Shirkhiat  from  the  Pimjah^ 
attiibnted  to  the  Frajhms  ^^Qrihundfi ;  the  re&in  »ome- 
wbat  resembling  Elemi,  derived  Irom  BrnwiUia  Fisret^n^, 
which  the  Ittte  Daniel  Han  bury  considered  one  of  the 
andcEnt  kinds  of  Eleiui^  though  this  is  disputed  on  good 
^unds  by  Dr.  Dirdwood,  njircotic  Indian  hemp  in 
different  forms,  including  the  Chorrus  or  hemp  i^sin. 
and  varioua  coufeclioDB  into  which  it  enters ;  the  djesnng 
nuts  which  are  employed  by  natives  in  clearing  water^ 
a&d  are  the  seeds  of  a  specioi  of  Sirythn&^.  To  which 
may  he  added  the  papj&r-like  hark  of  Bt^tul^  bkftJpAfrtr^ 
used  in  Northern  India  as  a  wrapper  for  eigami  the 
hark  ^  one  of  the  i^pecies  of  Bapkntt  from  which  the 
fenowned  Nepal  puper  is  madef  and  the  usgnlar  natuial 
sacks  mado  of  the  hark  of  Antutrit  j^mdma. 

The  models  of  nsliTo  imptem^^ts  asfocisted  with  the 
respeotiTe  "prodnots,"  drawings  and  photc^vpha  of  the 
mod«  of  naing  tb«m,  ih«  copiona  illustmtions  of  plants 
fhim  whenos  umM  suhatances  m^  derived,  and  espe- 
ciaUy  the  sedei  of  photo^phs  of  forest  trees,  are  cal- 
culated to  increasa  the  puhlk  Interest  in  this  collection, 
and  add  to  its  usefulness,  although  these  features  are  not 
yet  developed  to  the  extent  or  in  the  systematic  manner 
which  ^ey  are  intended  to  ssBume. 

Booms  Ko8.  4  and  6  contjiin  the  zoological  collcctinnp, 
undw  the  superintendeDCC  of  the  a.sektant  cumtor,  Mr, 
F,  Moore.  In  it  art;  (-^oroprised  the  v  arioua  collections 
uf  mammali,  birds,  ii^sootB,  Sue,  cc^ntributed  by  a^cera 
of  tbe  old  East  India  Company,  whose  names  have  been 
disttngtushed  hy  their  kbours  in  this  branch  of  natural 
history,  of  whom  may  be  mentioned  Buchanan ^  Oautlcy^ 
Finlayson,  Hodgson,  Horsfield,  M'Caellaiid,  RaMes, 
RoJihiirgh,  Ruaaell,  Wallich,  kc. 

Commencing  vith  the  mammals  in  Eoom  Ko*  4  the 
Tarioas  tribes  have  hmn  m  arranged  in  the  several  cnses 
that  the  visitor  at  a  glance  may  see  the  principsl  spedcs 


in  each  group.    Fcom  want  of  spaoi^  I 
the  larget-  spedea  aro  at  present  pDsdndsd  fcaal 
ejthihited,  and  it  ii  proposed  lo  rehititils  f 
and  (vtbes  Mnitfatioiii  ot  Ibenu 

Fotlowisg  in  ofdtr ooiDi  th«  bMi,whleh  hssti 
been  iiErttiigid  is  a  Mnlftr  Baai]ur»  etch  r~^  "^ 
beinif    lifiieMixtdd    bf   pnnSmmli  c 
fpecies. 

In  this  room  arc  also  diforifaid  th»  ertiiiito  d» 
mviTAl  {^oupd  of  whieli  ara  protiskmaU^  I 
ihf  window  reoesiea,  aa  well  as  an 
Indian  forest  insect  pesti^ 

The  tribes  of  reptilei  and  fish  mm  shewn  is  I 
i,  and,  ^ongh  «l  present  but  itrw  Kpediet  an  nf 
this  section  wiU  shortly  be  enriched  by  ths 
and  valuable  collections  fanned  by  tbs  IiM|Kk 
of  Indian  Fiihecifis. 

Supplerni^nt&L  to  these  gmnpi^  which  m^  i 
a  eciendfio  serieai,  these  sooma  oontaiii  an  m{ 
lection  of  economie  animal  pjrodunts»  in«}iadhiirs 
series  of  the  sOk-prododng  tatecta,  lac.  honer*! 
and  gaU-making  inaeels  cl   laiu,  and  thai  ( 
valuable  product,  ai  WiU  m  gr<e«t|w  of  | 
chnnks,  wools,  plumes,  horns,  ivorj,  kc. 

For  a   series   of   fosal   afid  plaster  calls 
Cautley  and  Falcc^njDr  oollectiona^  as  will  m  t 
tions  of  sbelU  and  cm^acea,  no  cMsi  have  m 
erected. 


WATCHMAKING  BT  MAGI 

One  of  the  moat  reoent  impTOTcmaiits  In  i^ 
ture  of  watches  condsts  In  tlM  ftppHendos  1 
machinery,  for  though  attempts  hAve  long  be«o 
economise  band  labour  in  this  directloti,  by  tuh 
for  it  mechanLcal  power,  it  is  only  withiii  thai 
years  that  any  suooesi  has  bee^n  aitaliied*    It  ^ 
tlmt,  as  far  as  mecbanaeat  aceuraoy  is 
diiTerent  parts  of  any  mscbine  can  be  wi 
and  whore  many  repefcitiesis  of  «  single  paHast 
more  esiictly  identical*  hjmachineiry  than  by' 
the  extreme  minuteness  of  the  different  ootap«   _, 
of  a  watch  prevcnti  this  general   fact  b^af] 
appUcsable  to  this  particular  Bpcdm  of  jm 
With  rn.gnrd  to  cloclu,  this  is,  ttf  ^wm%  nfii 
As  fur  buck  as  13^9,  a»app€an  l^rosn  a  fvpitfl  i 
ii.  Fniuetjeur  to  a   committee  of  te  FiWili 
d'  EHtmru^trntnt  on  the  ■♦  Mechanio  Aft*»**  lh«fv 
Moret,  in  thft  Jnra,  a  manufaoto^  of  ckirk*.  m 
aU  the  di^crent  paita  were  made  in  lam  n 
by  tho  help  of  machinery,  so  that  naeb  clorJc 
replifa  of  evefy  Other  of  the  same  class.  Am< 
too«  have  long  been  made  in  a  stmikr  wiv 
h  0 w  ever,  of  the  same  fiort  was  for  long  ddOf  ror  v 
making  trade.     Both  in  England  and  oa  tbi  ( 
nil  the  aeparate  parts  of  each  watch  s*b  bxnd-B 
Eo  gland,  Clerkenwell  and  Lsnca^ta  sw  ^ 
qu4irtc^rs  of  the  trade,  the  greater  |mft  uf  Cht  w| 
being  made  in  thi»  latter  ptnce,  wnila  ths  fiuiac 
is  dvoie  in  TicndoPt  whem  also  a  1aq|^pi«f    ^ 
other  small  fittings  of  the  watch  U  m-iJr 
other  ayatem  af  wateh-making  ^ 
b6«i^  tha  helief  of  tha  English  Ir 
is  true  f(a  th*  Tcty  highest  htanchi  t 
only  where  th£  demand  for  a  oertaiL 
lar^Gf  and  where  the  repetition  in  hu  j 
ssme  piece  is  possible,  that  macbioer) 
the  best  and  most  costly  descriptJon 
demand  can  possibly  artae;  nti 
ceivod  that  any  machinery,  h" 
could  m,eet  it  if  it  did  arisi^.     In  na  lja  c^  ^ 
unintelligent  work  of  a  machine  6oaipcl9  »> 
skilled  human  labour.    Tbif  ia obvious  m»^^ 
on  the  other  hand»  how  mimh  bstM  i>  Ai 
machine  wiork  than  of  any  haadicnA  bM**  , 
^  The  machine  it  never  carsl^sa,  nswr  *M^» 
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llh«t 


wxtk  h  never-'^aa  never  ba— t)ie  lieat  pos* 

ii]«iiy«  lyre  to  be  up  Uy  one  uniform  standiLrd 

ju».    By  tke  catbM  nsis  of  gauges,  and  by 

» testing  uU  tha  separate  portions  of  the  wmton 

_^i^  ivro  pnV  toi^thar,  thU  standard  can  he  rai^d 

tKlz«m3lf  ygh  point,  and  once  Ihk  ib  attained, 

ild  b«  tolenbTy  certain  that  eveiy  aitido  prodno«d 

i|#  qoilo  up  to  it. 

It  so^Qis  probable  that  maohinerj  wUl  one  day 
t  important  a  pl&ce  in  the  mannfactore  of 
u  it  do«a  in  mo«t  matrnfoaturet,  and,  therefore, 
account  of  the  stage  it  has  already  arrived  at  may 
■ithoat  intar^. 
>§  h&m  the  case  with  ao  many  recent 
Ni.-ifu-il  improvementft,  it  is  from  A-merica  that 
dr^T^lopmeEit  of  an  old  trade  has  come.  The 
Tiiy  »ad  cost  of  labour  has  had  precisely  the 
p  mBaenee  on  this  as  on  other  manufactures,  and  has 
itdra  to  apply  thetr  brains  to  the  utmost  to 
this,  the  most  e?cpen£ivd  ttem  in  the  cost  of 
mn.  With  what  actiial  remit  as  regards  excel* 
lot  muntifitr.tiire  this  hia  been  done,  only  the  test 
d^noc  Clin  show^  and  no  Opinion  need  be  expressed 
th«  merit  of  tha  wares  produced.  This  is  a 
lioii  of  trade  whi«h  will  very  soon  settle  itself, 
ouehme-made  article  can  compete  in  the  open 
imth  the  product  of  handicraft,  there  can  be  little 
it  is  better  at  the  price.  This  much  only 
t,  that  then  are  in  America  several  factories 
vatohet  i»  inannftic  tared  on  tha  large  scale, 
alo  plioe  bong  tnado  by  the  thousand,  and  the 
,wa&^  fitted  together  all  under  one  roof. 
[90  Kadtk  aacale  u  tkU>  eteam -driven  machinery 
lute  neceutty,  and  this  haa  been  developed 
to  enable  the  whole  watth,  or  at  least  nearlj 
of  it,  to  be  mad©  entirely  by  automatic 
The  principle  of  thus  makini^  eutsh  part 
nis  dupli<»te«,  so  that  every  piece  wili  fit 
kh  of  tha  same  patteru,  is  the  same  aa  that 
in  Hobba*  locks. 
it  to  describe  in  detail  the  numerous  machines 
thooomplicate  and  iotricate  operations  of 
g,  would  of  Gourso  be  impoasible  in  reason* 
A  brief  sketch  of  one  or  two  of  those  used 
manufactory  at  Wiiltham^  in  New  Eagiand, 
the  "  American  Watch  Company/*  may  serve 
amount  of  ingenuity  expended  on  them.  For 
Q  following  IS  the  method  by  which  the  braes 
fmsde : — First  they  ore  stamped  in  outline  &om 
of  metaL  A  number  of  the  discs  thns  formed 
I  oa  B  fine  rod  and  clamped  toother.  The 
■formed  is  placed  in  the  tooth  -  cutting  machine^ 
ncipri>catin|?  knife  ciita  a  groove  lu  it^  the  bar 
automatieally  a  sixtieth  or  other  portion  of  a 
iridiDg  to  the  number  of  teeth,  and  a  second 
out ;  th©  process  la  then  repeated  till  the  re- 
imber  of  teeth  ie  formed.  For  cutting  the 
li  wheel,  with  its  cnrioualy  formed  teeth^  a 
er<ite  apparatus  is  requirod.  Each  tooth  re^ 
cutj9  to  finish  it^  B^or  this  purpose  the  little 
discs  is  fixed  diametric»lly  across  a  circular 
the  edge  of  which  are  six  knives,  each 
to  be  capable  of  traversing?  across  the  plate. 
Acted  mpon  ■nocessively  by  these  knives^ 
I  tmdiaUy  bo  as  to  come  opposite  each  in 
nil  ail  have  operated,  a  aintfle  tooth  is 
^  and  the  rod  is  turned  on  ite  axis  to 
fireah  surfacjj  to  the  knives*  This  is  con- 
all  the  teeth  are  finished,  when  the  apparatus 
ktkally  thrown  out  of  ^ear.  Th©  jewela  are 
sawn  of  iron  fi^ced  with  dinmotid  dust,  into 
llapes,  and  drilled  by  a  wire  hair  covered  wUh 
imi,  all  by  machines.  Even  the  screws,  of 
"  are  mt^da  from  a  ia4nch  length  of  steel  wire 
more  than  the  amount  actuully  worked 
by  a  machine  which  make*  the  thread 
9w,  mrtkes  the  alot  in  the  head«  and  de 


livers  the  screw  complete.  About  160,000  of  those^ 
scrtjws  go  to  the  lb.  troy,  so  that  the  minuteness  of 
the  mechanism  may  be  imagined*  AU  the  rest  of  the 
watch;  except  only  the  dial,  is  constmcted  by  machine* 
of  equal  delicacy*  The  dial  hoe  to  be  painted  by  hand, 
though  it  would  seem  as  if  so  simple  a  printiiig 
operation  onght  to  done  readily  enough  by  mechanitmi 


ART  OF  ENGKAVIHG  IN  PARMA. 

Consal  Colnaghi,  in  his  report  upon  the  princiiwd 
features  of  interest  that  praiOnt  themselves  for  notice  in 
the  province  of  Parma,  mentions  the  exijttence  of  the  art 
of  engraving  which  has  been  cultivated  ahncst  ftxjm  tifl 
origin  in  the  city  of  Farme,  Whether  the  discovery  of 
etehing  be  due  to  Parmegiano,  Frflncesco  Mazzola,  or 
to  Albert  Durer^  it  is  not  disputed  that  the  former  first 
practised  the  method  in  Italy ^  Mazisola  was  acouatomed 
to  nse  two  oopper  plates,  with  the  first  printing  a  half 
tint  leaving  the  lights  in  white,  and  with  the  second 
applying  vigorous  abadows  on  liie  previous  half  tint* 
While  Parmegiano  became  more  celebrated  as  a 
painter  than  an  engraver^  the  year  1523^  when  he  left 
Parma  for  Borne,  witnessed  the  birth  of  another  artist, 
Enea  Vioo,  whose  merits  ioduced  Pietro  Aretino, 
though  not  without  eiiiggeration,  to  prefer  him  to  Mtito 
Antonio.  Vico  was  une^ededp  towards  the  cloeo  of  the 
century,  by  Sisto  Badalocchio,  who,  with  the  assistance 
of  Giovanni  Lanfranco,  engraved  the  Loggio  of  the 
Vatican,  and  without  help,  part  of  Oorreggio's  great 
cnpola*  GiuHo  Bonisom  and  his  pupil  Giacomo  Fogt* 
ruoli,  both  of  Borgo  San  Donnino ;  Giaoomo  da  Parma  1 
who  may  perhaps  be  reoogniied  in  Jacopo  Bertoia^  ft 
diatinguished  follower  of  llfaeaolo;  Oliviem  Gatti,  of 
PiacenKa,  who  was  a  pupil  of  Agostino  Oaracaii  another 
ffreat  painter  and  engraver  combined;  and  finally, 
Battiata  Pensierj  or  Panzera,  a  caiigraphist  and  book- 
seller, whom  Dolce  styles  an  excellent  worker,  com- 
pletes the  liat  of  the  prinoipal  engraveis  of 
Piirma^  who  flonrinhed  in  the  sixteenth  century. 
Smeraldo  Sroenildi,  the  illustriooj  engineer,  who 
is  known  to  have  uaed  the  byrin,  forms  a  con- 
necting link  betwf^en  the  foregoing  and  the  aeven- 
teenth  century,  in  whioh  the  engravers  are  greater  in 
number,  if  not  in  merit,  than  their  predecessors.  The 
most  remarkable  among  the  twenty -five  of  whom  there 
are  records  were  t— Domenioo  Maria  Foutana  and  his 
daughter  Veronioa,  Angelo  Falco,  MauroOddi,  GuglieLno 
Leoni,  Don  Filippo  Mara,  and  UgoUno  da  Parma ;  to 
whom  may  bo  added  Girolamo  ImperijiU,  a  Genoese 
nobleman,  who  stuiMcd  at  Parma,  and  became  a  pro- 
ficient in  paid  ting  and  engraving. 

In  the  nineteenth  century  the  number  of  engiiiverB 
increaaed  to  thirty- nine,  among  whom  were  Giorgio 
Giacomboni,  who  was  also  a  landscape  and  miniaiure 

fainter ;  Giuseppe  Fittrini  i  and  last,  but  not  leasts  Pietro 
lartini.  The  indefatigable  Prevenet,  and  the  vereatile 
Brisdania  worked  on  into  tho  nineteenth  oentury,  in  the 
second  decade  of  which  Parma  was  to  be  no  longer  the 
home  of  laolated  engravers,  but  the  centre  of  a  homo- 
geneous school  of  art,  Paolo  TosoM,  of  Parma,  returned 
to  his  country  about  1819,  after  &  long  residence  in 
Paris,  where  Berire  had  taught  him  engraving  and 
Oortman  etching.  Although  yet  of  extreme  youth, 
Tosehi  was  already  well  known  in  his  profession, 
and  soon  undertook  or  received  commissions  to  en- 
grave clasaical  works  which  required  not  only  the 
help  of  hifl  friend  and  colleague  Antonio  Isac,  who  died 
young,  but  the  assistance  of  pupHs  who  soon  crowded  his 
studio  during  the  whole  period  of  hia  tetiobiugt  to  the 
tiumbji^r  of  sixty -five.  In  a  few  years,  surrounded  by 
talented  ^uholara,  thy  master  was  able  not  only  to  con- 
<^eivo  the  idea,  but  to  commenee  the  execution  of  hi» 
greatest  work,  the  engraving  of  Correggio's  freicoe*, 
before  time  and  neglect  should  have  completely  destroyed 
them. 
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Tho  diffloiilties  ta  be  encou&lerHd  m  thin  entetpnae, 

onriBg  to  the  vofltiieia  of  th^  eompotiHonSt  the  ctu^ed 
fi(iTfaC9  on  which,  fox  the  moit  part,  the  frescoes  were 
pamted,  the  want  of  li^ht^  the  foreshorten ing,  the  charac- 
teiutic  style  of  the  pointer,  aome  oi  whose  greaiest  beau- 
ties  and  most  naasterly  eiecli  are  producftd  by  meana  of 
the  boldest  and  vesnin^lj  imgnlar  toujcbes,  would  ha^e 
suBiced  to  check  the  ardour  of  leaa  perse vering^  artists 
than  ToBchi  and  hts  aMOciates^  who  frofn  long  study  had 
thon)tighl7  in^ed  th«iiu»elv£i  with  the  uprnt  of  the 
mittir  I  work.  The  meaji^,  howoYur,  to  cjirry  out  the 
IKMJMl  wen  maMae,  Btato  assiatance  was  Deeded,  imd 
Tdichi,  Director  oftbe  Academy  of  Fine  Aits^  wm  com- 
miaaioned  by  the  Govcnuneiit  of  Maria  Louisa  to  copy 
the  irescoee  in  wAter  coloora.  He  commenced  the  work 
vitk  Profamor  CaHefui^  Ealmondif  and  othtm,  and  for 
mvtnk  jmiM  th«  uiistH  fnikiEtly  aacended  the  lotty 
acaffbldinga  plaeed  under  ^a  c^wtlas  of  the  BuomiO  and 
the  Church  m  St.  GioTanni  nntil  the  drawingfa  weie  com- 
plated.  In  184  4,  the  cironlar  announdng  the  intended 
eDgmrin^  of  the  oe1ebv«iad  frescoea  was  iaaued.  For 
ten  years  Toschi  nnd  hla  oaafstanta,  at  ono  time 
eighltfi^n  in  n umbers  worked  iudefatigablyf  until^  in 
11154 «  when  twenty- three  plates  were  finish  c>d  and 
tweoty^two  published^  the  master  died  almusb  sud* 
deiUy^  All  doubt  afi  to  the  continuation  of  the 
■niefi  wae,  howevexp  eet  at  reet  by  tho  disintereetuil 
■oeeptance,  by  Frofessor  llalmondi,  of  tha  propoeitions 
of  the  Government  of  Parma,  but  the  work  languished^ 
liaring  the  aan stance  of  only  five  engravers,  untU,  by  a 
decneof  1860,  C-  Farini,  Governor  of  Emilia,  established 
a  superior  school  of  engraving  at  Parma,  under  Hai- 
mondl.  who  at  the  same  timei  for  the  oomplettou  of  the 
great  work,  wais  givon  an  inereased  numlKsr  of  salaried 
aaaistants,  among  ^hom  wore  the  CamLiefe  Eigola,  now 
mQtemat  of  en^ravinjr  at  the  Aeademia  Albertinn  of 
Tuiin,  and  Professor  Dal  en. 


THE  COMMEKCE  OP  TREBIZOND. 

By  ita  geographioal  position  TrebiKond  is  the  natural 
emporitun  of  ftU  the  country  to  tho  south>east  of  the 
Bkek  Seft,  and  baa  been  since  the  reniobeat  tiinee  the 
prindpol  route  to  and  Irom  Pentu.  Its  commercial  im- 
imtimco  bae  increased  or  de^neiuiod  alteoiatc^ly  in  conae- 
qnence  of  political  erents,  until  it  wau  entirely  lo«ton  the 
ejceluaaou  of  all  foreig^n  ve^ieM  from  the  Black  Sea.  Thn 
revival  of  ita  importance  in  modem  times  dates  from 
about  18S0f  und  it  haa  iteadily  in^^T^ased  since.  Theie 
afe,  according  to  Vioe-Ooaaul  Hiliottit  two  distinct 
bfunohes  of  trade  flowing  through  this  town,  the  Anato- 
lian and  the  Per3ian  ;  whilst  in  the  absence  of  sufficient 
dat^to  form  an  accurate  concluwion^  the  fact  i»  admitted 
t&it  the  former  has  dectlned  and  the  latti^r  has  ioci-eased. 
The  opetung  in  1870  of  the  Poti-Tiitis  Hdilwayp  and  the 
irooitmction  about  the  eame  time  ot  the  Erzeroom  road, 
have,  upon  a  comparison  of  the  last  five  yeiirs,  oucusioned 
an  increose  of  J^IJIOSO  in  favour  of  the  yiitar  1873*  It 
muBt  not,  however,  be  inferred  that  thts  coimti^  ii  in  a 
fiourishing  eondiiion,  which  arises  from  tht^  imports 
being  alwsi^^  in  estceia  of  the  exports,  and  there  is  no 
doubt  that  a  mmilar  state  of  things,  by  dr'iining,  little  by 
Uttte^  aa  it  dods  now,  the  resources  of  Ibe  Aoat[>Iitm  pro> 
vinues,  will  lead  to  their  complete  t^haiistion.  In  the 
year  18*3  the  valoe  of  the  imports  were  IS6^1>,Q00,  whilst 
those  of  the  (!x ports  amounted  only  to  £338^500,  or 
scarcely  more  than  half  the  former,  l^ckonin^  that 
from  the  transit  trade  with  Persia  a  proitt  of  £150,000 
may  accrue  to  these  provinces,  there  is  atill  the  enormous 
deficit  of  £370,000  a-year  against  them  upon  the  balance 
of  trade. 

The  principal  articles  of  export  are  grebe  feathcrst 
Indian  corn,  box- wood,  nuts,  tobiLcco,  wheat.  In  formei 
ye(»ie  the  wheat  required  for  the  conaamption  of  the 
town  itself  was  imported  by  sea,  and  mostly  from  Kuaaia. 
A  few  years  since,  the  inltind  districts  contributed  their 


Bhat«  of  the  supply  of  fruiat  and  dunag  th«  jtv  1 
the  quantities  carried  from  thfr  inlenerwn?«i 
only  to  be  saificient  for  Ibe  wanto  <d  th«  t 
but  also  to  enable  the  M^eztci  mtheard  of  i 
400,000  bushels  to  be  txpvUd.     Th»ia  i 
asa^ned  ka:  thiB  astraoidiiurf 
pirindpally,  the    facUity  «f 
Er^eroom  roadr  although    only  i 
summer  months ;    seeondly,  vm  high  fake  1 
Europe,  mtd  thirdly,  tha  exoeptMoaHy  atuSsUii 
of  transport,  owing  to  the  cansYaiii  of  tes^^||| 
proyinceof  Samsoon,  where  the  giMnct 
come  to  seek  employment  in  &tA  «f  I 
exports  of  the  Paniafi  Uaotdt  Iniio 
wool,  hideSf  dried  fruitai    Tb»iwiniiKl  thil( 
doubt  that  the  Poti  Hallway  Mm  dlnrtii  ] 
bitter  tndi!,  althaagh  not  to  Hie  eitsalwlaa 
supposed .     Valuable  goods^  ailks  eapedafly, 
others,  are  forwarded  through  Poti,  hut  t^  b«M 
merchandiie  continups  to   tkul  its   way  la  |0|| 
Persia  through  the  former  road.      Qt«»c|4^ 
kinds  haT«  helped  hitherto  to  keep  thebahiiret 
of  Trebijond,  but  as  aoon  aa  the  pteeeat  lost 
bi nation  of  eiroumEitancsi  eeaaee,  il  is  to  le  I 
town  will  sink,  ao  far  aa  tha  Fenoai 
cerncd,  to  quite  a  seenndan^  rank. 

The  largest  proportiofiof  lfa*inpeirtiCtniiblli 
manuiactur^s,  which  4fQ  £ir«beMaol  all  ol^l 
and  vith  the  exceptbn  of  tkb&a%  t«  per  Q 
British.  These  tan  per  txstk  conaiit  of  i 
speiiifil  prlnta,  ftc.,  wMeh  ii<t  fnannhrtai 
prices  in  Switaerland,  while  this  conntryc 
with  Great  Britain  on  the  athwr  amtai 
g{iods,  madapolams,  ike*  The  pfopoaikn  of  \ 
per  C4?nt^  in  which  each  of  the  two  Mbi^ 
countries  furaisbee  its  oontingeni  hat  edslad  I 
footing  with  insigniSoanC  fluctuattona  ftft  i 
past,  and  In  conflequence  of  the  tnotiY*  mitim 
to  continue  to  be  alvaya  tlie  oame.  Th«  I 
manufacture!  to  Persia  aeems  ^  haw  he«  i 
dnrin^f  the  year  IS73,  The  inhaHtJiiit*  at  \ 
itself  having  naturaUy  made  more^  pn.>^nr^t]»  ia<l 
European  artieiea  in  genaiml,  tho  proftjr^m  M 
conaumed  per  head  ^tkadM  lii^iar  than  i^  ttrV 
districts.  Furthermoi%  titoe  an  U/mA  ki  I  mM 
and  other  beverages,  l^uis artJolaB,  jewi^^  ^  -• 
are  almost  unknown  to  the  inhabitanti  ef  •!'  ^  ^ 
places.  It  miy  be  reckoned  that  the  d>  - 
amounts  to  £40,000  a  year  of  Buropan  f  * 
about  an  additional  half  of  that  sum  (if  > 
from  o^er  parts  of  tbe  OtUiman  Eft); 
eluding  thooe  conveyed  6^m  the  hArr 
tolia.      Among    the    latter   there  ^ 

bushels  of  wheat,  reprsstrnting  al- 
prices  of  provisiona,  theproduoe  m 
towai-ilfl  the  end  of  the  year,  uiuterg  ^ 

almost  all  cases  of  30  and  fnaome  of  :--  , ^i 
causa  to  be  itsstf^ed  is  the  6%poria3tki0  <so  ^  ^"^ 
to  t  -ontsttintinop] e*     The  imposi ti on  of  r*  fcmn** 
on  forests^  and  the  scarcity  <^i  v, 
town,  have  also  doubled  tfie  pric 
anchovy,   called  Jamx*,  which   is    c-injL" 
winter  monthn,  la^  owing  to  its  chenpns*^  ^  ^ 
principiil  food  of  the  natives  at  Trcbbwii  i 
surrounding  villsges,      Besides  tha  Ufy»  ^'•f' 
fresh,  each  family  pickles  ft  prtjvision  luiftiwa* 
year.     It  ie  reckoned  thai  the  auaijiJ  tl«h<JT* 
howe^r,  in  1873  was  not  m  abondaiit  im^mt^ 
to  nearly  10,0i>0  cwt.  ^^ 

The  principal,  or  rather  the  only  occflliiff'*! 
popubitiomi  of  the  inland  diatriets  is  agfwwJaj 
eamingB  tht^y  derive  are  hardly  auflfci^nt  to  stiW 
to  defray  their  expenses  and  'to  ti»v  tfif  r  t«^' 
Government.    The  fine  IbfestB  '  '™^ 

proviaoe  are  not  a  ioaroe  ©f  gti  • 

habitants,  as  they  tnuit    limit  ♦  ternary" 
timber  fltily  in  spots  whe£9  pmictioiW*  ^^  ^ 
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may  enable  tliem  to  coairey  it  to  tbo 
riififtj  ure  also  extetiairo  groyeA  of  hrii^* 
Mu  for  the  mtn&  tmrniii  ara  not  felled 
:  ill  fixtenl  The  mioeral  pe«0QT«ea  are 
'ii  jhey  am  tamt?d  to  no.  or  rkry  little,  2*c- 
r  MuABuImnn  population  Imng  on  the  TOatts 
Se*  id  moHtly  gi^'iem  to  nmiitiine  fjurstiit*, 
the  most  important  contingent  of  tbi?  Im* 
m  nft?y.  Amteniftna  Are  sDmetime>s  bcMit' 
^htmn,  Tmt  Gredks  never  omlirace  a  hc!a>  Cuing: 
^  ftto  no  lit!ir«  fectoriea  in  the  province,  and 
I  infliMtriftl  esfaiblMhinents — such  na  tanni^ries, 
,  fritJtLOgof  Earopeon  muslin,  ie,  with  p:itt«rns 
I'-i  thi»  locality— flxe  Uuiit^i  to  the  wnnta  of  the 
1"hfl  nfilyftrtidt'  of  roannftictare  exported,  ami 
'  ift  the  ketenbezi,  or  lioem  tituff,  for 

a  high  ropntatton  ;  tt  fiirnjt<he»  the 
tt  ,..  .,j  ^tnk  Sheh-ul-l«kfu,  imd  the  mrjgt  co*t!y 
(^eila)  ust'-d  bj^  the  richost  Iiidtea  in  Turker. 
ibeii  ia  hand-tiiade*  nml  utaiteB  sb-i^ug^th  to'a 
uderfiil  tinentyj*  and  lightnese  of  tissue.  The 
iff  maanfkctnrvd  in  the  re«t  of  the  proving  ure 
■-  valued,  bsjt  ih^f  nt6  far  from  atttdning  the 
of  tlioso  of  r^ijx^h. 

I  consequi^tit  on  the  deYiation  of  the  Peraian 

do  from  jta  present  cottrat?  wiU,  iu  the  opinion 

C^manj   biliolti,  be  likely  to  prove  m.  fatal  blow 

inhAlntittitB  of  this  provinoCt  unless  the  existing 

^  •n*  nwnkened  from  their  ilumbertrig  condition* 

•lic^h  oQfhtto  be  encouiuged  imd  ptt>- 

r/d  means  ftnd  fAcilitiefl^  nre  the  de*^ 

«^K*  it  ulture,  the  fclIm|E(  of  forests,  ftnd 

working  of  mines.      If  these  different 

\mmmht  to  act  properly^  the  results  will  not 

iKta  far  the  foreeeen  loaa,  but  will  moreoTer 

\m  general  condition  of  the  inh&bitantfl  ik 

AnatoliA  to  an  extent  which  it  would  be  diffi* 

in  other  conntriei. 


nWim  PARQUETERnS, 


£[tt«t  mftaufiKsturo  which   baa  been  rcc^^ntly 

into    Switz&rlaod    Hurpassea    in   peoimian' 

I  other  wood -waning  indualHefi  of  the;  country. 

"""^  h  wooda  empluyod  are  wiilnut,  pear,  plum* 

^   ,    b,  lienei  imd  fir,  and  fine  fgroign  w(;K>da  ant 

itauyc  u^^  f<3r  tike  sftmo  purpose.    The  kri^est 

i  tl  InkvrlHcken,  which  waa  foimdtid  in  1851, 

|«&yU»7ed  upwaxiis  of  10&  workojen  for  the  Itiat 

— it».    It    i»    fitted    up   with    eTflj-y  kind    of 

,  tod  in  ofip&b]e  of  turning  out  alnjut  IftMQ 

t  «f  parquet*  per  diem,  or  but  ween  j,  000,000 

^jm    of     flquiire    foet    per    anriitm.      The 

^f  b  Iho    patbarns    ia    something    astoniahing, 

the  low  ratt-a  obtaining  ari?  tkken  into  Doniiideni* 

^    ■  -     apecit^    of   mathematical  figure  ia  made 

I  or  with  ded™  in  vwioua  colouri,  the 

.  U'own,  and  black  lines  ar^  combinfld  in 

;  ^wibie  miuinert  forming  lozengti^,  iiqiiareit  i^ot- 

iriangleB^&c.  The  voneered  fi&ora,  though  necee> 

j^''  most  tfL^gunt,  are  not  in  auok  genenil  demand 

iifflive  pitrqiiid^,  varying  from  one   irn^h  to  one 

If  boh  in  thiekneis.    :So  far,  Mr,  Asanibr  states, 

little   uae  has  been  madt^  of  curved  linee  in 

the  b**»ttty  of  the  pattern*,  which  is  to  be 

to     tha   higher    pricas    which  iho    greatly 

difficulties  ot  exocutioa  would  r^mdor  necve* 

itelfl  if  enrried  on  in  eighteen  out  of  th«  twenty* 
'n\  iuid  ie  ii«iw  in  thu  most  fiounihing  oooili- 
nmrly  m  eau    be  «iAc«rtaijied^  the  iiu&iul 
»n  €ii  ihfi  twenty  odd  estubliihrnenle  i^Bohdtt 
'.(JUO  frwici  (^a^MOO),     The  fwices 
^ntry  .-ire  nearly  Ibe  same;  they  vary 
WDii&jui  (a  little  leat  than  ^d.)   per  oquuQ 


foot  for  the  ebe'ipegt  description  of  parquet,  to  MTernl 
francs,  acoording  to  the  riobaeas  of  the  designa  and  the 
firtenoas  of  the  wood.  The  nanal  pnoo  of  the  kinda 
most  in  dc-mand  is,  at  pr^i^nt,  from  on^a  to  two  francs 
per  aqiiFire  foot.  The  onlinaij  pffcrqctet  is  mide  of  deal^ 
but  the  o^&ket)  fiooringa  aremok  prized  for  their  solidity. 
There  are  rariotiee  of  the  former,  however,  made  of  t&e 
wood  of  fir  tree*  grown  in  the  Alps,  at  ti  certain 
elevation,  in  which  the  snowy  whi tones©  and  the  fineneat 
of  the  grain  i;^  auch  as  to  render  th^m  suitable  f<OT  tilt 
most  elegant  apartmenta.  It  may  MtIj  be  enid  ibal 
hardly  a  Swiett  houae  with  any  pretence  to  comfort  ia 
now  built  without  a  parquet  in  at  lettat  one  of  its  roomi. 
In  reffpoot  to  neutnesa,  eoUdity,  durability,  eleganoOi 
and  cnenpfieaa,  the  use  of  machinery  haa  certainly 
enabled  the  maker  to  achieve  wondera.  The  home 
demand  has  b^n  so  far  proportionately  greater  than 
that  fiT  any  other  coutary.  The  facility  of  procuring 
mat^mala  on  the  spot,  the  abundance  of  water  power, 
and  the  great  increaae  of  new  btuldings  for  the  well- to* 
do  classes,  fnmiah  a  reedy  explanation  of  this  HcL 
Hith^arto,  the  exportation,  owing  chiefly  to  the  heavy 
expense  for  carriage^  hma  not  been  rery  large  ;  it  attains 
perhapeabont  2Xi  per  e^nt,  of  the  amount  manufactured* 


C0ER£5FQND£N0£. 


iKBiAK  agriculture:. 

Sin, — I  am  sorry  to  observe  by  Mr.  Robertson's  Icttar, 
puhliahed  in  yotir  luat  issue,  that  the  Government  of 
Madras  haa  wasted  in  ugrieuUural  expmments  abont 
twioe  the  amount  I  thought  they  had^or,  in  other  words, 
abont  £30,000.  I  use  the  word  waite  advifedly.  sud 
shall  continue  to  use  it  with  reference  to  that  esxpemii- 
ture  until  I  can  lay  my  hands  on  some  tangilde  and 
pmctical  return  for  the  outlay  that  haa  been  incurred. 
Illtherto,  aa  stated  by  me  in  my  lecture  of  April  2nd,  I 
have  only  been  able  to  discover  that  Mr.  Roberteon  haa 
ptogreosed  so  far  «s  to  havi^  ^atablishod  the  foot  that 
gt«en  otops  for  fodder  can  be  grown  in  the  hot  weather^ 
and  that  it  pays  better  to  iteep  rather  than  to  boil 
horae -grain  (i?oltfA**  um\/ltit$Uf), 

As  regards  other  signs  of  progreaa  I  can  disco rer  none 
except  of  a  negafciTe  kfnd;  for  iniitanc^»  Mr.  Robertson 
seems  to  have  diaoovered  that  where  labour  is  rery^  cboHp 
labour-saving  nmohinea  do  not  pay*  and  in  one  of  his 
annual  reporla  lift  mty  sensibly  «aya»  **  Wo  gwatly  undar* 
value  native  implements  and  tools»  Take,  for  exAmpli^ 
the  piioottah  (n^itive  water-raiaing  apparutus),  maoiolio 
(Ittlge  hoe),  plough,  luwl  driM,  they  are  frequenUy 
made  of  very  inferior  mstetiali^  and  at>o  earoLsSBly  put 
togethei,  still  taJcing  into  consideration  thetr  amall  oost, 
and  their  suitability  to  ttio  preeent  circitmttannes  ei  the 
ryot,  I  feel  mm  we  have  nothing  that  will  inooesilidly 
compete  with  them"  Aa  to  thrashing  maaluiieit  li»«iqri 
that  "  Wti  have  as  yet  no  thr««hing  maffhinrPO  llwt  waU 
offeotnallj  thrash  all  kinda  ot  Indian  o^pf,  md  even  if 
these  diBlculties  weto  OTerooou  it  la  very  doubtful 
whether  the  labourers  using  well>coinstruct«dtlails  would 
not  more  ohsaplyand  effeotiifely  thrash  out  the  grain.'' 

Then  aa  isgards  seeds,  Mr*  Robertson  is  of  npinion 
that  it  will  not  pay. to  attt^oipt  to  introdut^'tt  Laglish 
foriige  and  root  crops.  ^lore  good  he  thinks  mii;ht  be 
done  by  importing  iudigcooua  varieties,  and  in  this  very 
obvious  concluiion  I  need  hardly  *iy  I  entirely  concur. 

As  to  improved  methods  of  cultiviLtion  which  aro  anit- 
ftbl^  to  the  meuna,  th**  size  of  holdings,  and  the  e'>cial 
condition  and  circumstances  ol  the  i-wuple,  I  can  find 
none  ^at  are  even  su^gt?»k'd  hy  jVli.  ilobertfaa.  And 
1  am  inclined  to  think  ih.kt  h*5  is  utterly  unable  to  find 
any,  and  for  this  simple  roasi>n,  that  ho  siati3S  in  his 
letter  tmdar  cousidecation,  that   *'tJb»  fratont  rm^  «| 
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onltiTaton  are  too  Boperatitioas  and  ignorant  to  follow 
any  example,  let  it  be  ever  bo  good."  That  remark 
alone  is  quite  Boffioient  to  shew  wat  Mr.  Eobertaon  has 
either  nothing  practical  to  teach,  or  ia  bo  ignorant  of 
Hie  langoage  and  the  people  as  to  be  unabto  to  teach 
them.  For,  I  have  invariably  found,  that  the  more  a 
man  knowa  of  the  native  feurmer  and  hia  ciroumBtanoeB, 
the  more  convinced  will  he  be  that,  bo  far  from  being 
stnpid,  he  ia  a  very  ahrewd-headed  individual,  who  is 
perfectly  ready  to  adopt  anything  that  he  can  dearly  aee 
will  pay,  and  that  is  suitable  to  the  means  he  has  at  his 
disposaL  Sir  Bartle  Frere,  for  instance,  has  borne 
ample  testimony  to  the  shrewdneBs  of  the  native 
farmer.  And,  just  to  give  you  one  instance  to  the 
point,  I  may  mention  that  Captain  W.  C.  liaoDougall 
(in  charge  Stud  Depdt,  Buzar,  and  writing  in  1864), 
alter  observing  that  he  had  had  ton  years*  experience  of 
Indian  &rming  on  a  large  scale,  says :— **  I  considered 
the  native  feurmer  to  be  as  good  a  cultivator  as  will  be 
found  in  any  ooontry ;  poverty  prevents  his  taking  ad- 
vanta^  of  superior  means.'*  And  I  may  remind  you 
that  Iquoted  in  my  paper  the  evidence  of  an  unusually 
intelligent  Sootch  border  farmer  whom  I  employed  as 
manager  of  my  estates  in  India,  and  that  he  said  simply : 
— "  When  I  came  here  first  I  thought  I  could  improve 
the  agriculture  of  the  native,  bat  I  now  find  that  I  can 
suggest  no  practicable  (by  that  he  meant,  of  course,  suit- 
able to  the  means,  Bize  of  holdings,  &c.,  for  anyone  coold 
suggest  improvements  if  he  could  alter  the  circumstances 
to  suit  them)  improvement  at  all,  except  a  slight  im- 
provement in  their  plough." 

From  what  I  have  said,  it  may  naturally  be  inferred 
that  I  think  it  a  mere  waste  of  money  to  employ  a  person 
in  Mr.  Robertson's  situation ;  and  if  that  gentleman  is 
to  continue  rooting  about  with  some  20  agrioultoral 
students  at  his  heels  near  Madras,  I  certainly  do  think 
that  the  State  could  very  well  dispense  with  his  services. 
But  if  Mr.  Robertson  were  employed  under  a  proper 
system,  there  is  not  only  need  ^r  him,  but  for  several 
more  like  him.  For,  as  I  pointed  out  in  my  paper,  I 
am  of  opinion  that  a  miniature  fdrm  should  be  attached 
to  every  school  in  the  country,  and  be  worked  by  the 
boys,  with  the  view  of  improving  indigenous  planto  and 
seeds,  and  introducing  new  and  improved  varieties  of 
vegetables,  and  medicinal  and  other  useful  plants,  and 
in  especial  improved  breeds  of  sheep  and  cattle.  As 
to  large  central  farms,  a  few  of  which  might  be  started  in 
each  presidency,  gentlemen  in  Mr.  Robertson's  situation 
might  be  employed  on  them,  not  Jt  teaching  agriculture 
to  native  students,  but  in  growing  improved  vArieties  of 
seeds  for  distribution  to  the  minor  farms,  and  in  breed- 
ing improved  kinds  of  stock  with  the  same  object  And 
the  head  of  this  central  farm  should  spend  the  greater 

Sjrt  of  his  time,  not  on  the  farm  itself,  but  in  visiting 
e  minor  farms,  and  stadying  the  peculiarities  and 
reouirements  of  each  individual  dirtriot 

Permit  me  in  conclusion  to  observe,  that  if  instead  of 
devoting  thirty-five  lines  to  an  enumeration  of  the 
papers  he  has  read,  and  the  situations  he  has  filled,  Mr. 
Robertson  had  given  you  the  pointo  as  to  where  he 
considers  I  am  in  error,  it  would  have  been  much  mora 
satisfiictory.  If  Mr.  Robertson  will  be  good  enough  to 
send  you  a  letter  for  publication  I  shall  be  most  happy 
to  reply  to  it,  and  have  not  the  smallest  doubt  but  what 
I  shall  be  able  to  show  that  the  statements  I  had  the 
honour  to  make  before  your  Society  were  neither  mis- 
leading nor  incorrect,  as  he  vaguely  asserts  them  to  be. 
— ^I  am,  &a,  Robxbt  H.  Elliot. 

38,  Fark-Iaae,  W.,  July  12th,  187S. 

THE  MAIJUFACTUBE  OF  IBOK. 

Sm,— In  November,  1873,  the  Sodety  of  Arts  did  me 
the  honour  to  receive  with  patient  indulgence  and  fivour, 
my  memoir  on  a  new  method  of  refining  oast  iron,  and 
oonverting  it  into  either  iron  or  ste^  The  i^if»ntif\l 
principle  of  tfkii  psocess  wasthe  sepantion  of  the  heating 


operation  from  the  chemical  reactjons.  PremiABg  thst 
the  success  of  the  rea^ento  so  employed  has  been  Mj 
proved  by  practical  trials  in  the  puddling  furnace  on  ths 
scale  of  manufacture,  the  only  untried  part  of  (he  pro- 
cess was  the  heating  of  the  metal  bata  by  means  of  a 
mixture  of  carbonic  oxide  gas  and  nitrogen  in  the  yn- 
portion  of  3  to  1,  combined  with  heated  air  just  sofBoMBt 
for  complete  combustion,  the  gaseous  oompoood  Ubg 
urgedby  a  blast  engine  upwards  through  the  bodvof  ths 
metal,  the  whole  bath  being  both  so  aytated  and  mxed 
by  the  ascending  products  of  combustion,  oarbonio  sad 
gas,  and  nitrogen,  as  to  do.  in  effoct  mechanically,  tbi 
work  of  the  pnddler.  For  the  details  Imust  refer  to  Um 
memoir  itself  in  your  JounuU,  Since  the  paper  wss  i«id 
to  the  Society  I  have  occupied  myself  in  coUactbg 
opinions  from  competent  persons  in  various  qoirten, 
favourable  or  otherwise,  as  the  case  might  be,  snd  itnij 
be  interesting,  as  it  is  certainly  due  to  the  Society  lai 
to  your  readers,  to  learn  the  nature  df  the  obiectiocs 
made  to  the  economy  of  the  heating  process,  its  dbenual 
success  being  established. 

The  carbonic  oxide  gas  is  to  be  derived  from  t«o 
sources — 1.  The  calcination  of  limestone  or  dialk,  lai 
the  conversion  of  the  carbonic  acid  gas  by  carbon  isU 
carbonic  oxide.  2.  The  calcining  of  carboosoeooi 
matters  with  the  peroxide  of  manganese,  the  litter 
derived,  preforeiftially  as  cheapest,  from  ores  consiitiBS 
of  peroxide  of  manganese  combined  with  notibb 
amounte  of  peroxide  of  iron.  No  objection  has  bM 
made  to  the  latter  mode  of  producing  the  gas.  To  tia 
former  it  has  been  objected — FirsUy,  that  "as  two 
volumes  of  carbonic  oxide  result  from  one  volame  of 
carbonic  acid  united  with  a  second  atom  of  carbon,  beit 
must  be  absorbed  and  lost  by  this  change  of  toIobk.*' 
Secondly,  **That  a  great  expenditure  of  fuel  will  It 
required  to  raise  the  converting  carbon  to  the  poiii 
proper  for  the  chemical  dunge*'  I  will  deal  first  «itk 
the  second  objection,  although,  as  I  have  never  yet  bea 
favoured  with  even  an  approximate  estimate  of  tbi 
stated  great  amount  of  fuel,  it  would  be  quite  fidr  in  at  ' 
to  treat  it  as  a  loose  conjecture.  The  gas  evolved  froa  ^ 
calcined  limestone  or  chalk  is  already  at  a  full  red  heiti  j 
so  that  the  raw  carbon  is  the  only  element  to  be  heatsL 
Let  us  assume  that  the  required  degree  of  heat  is  1,000^  F^ 
a  liberal  allowance,  and  that  the  carbon  is  at  32^  F^ 
though  in  fact  at  80<^.  Let  the  weight  of  the  carbonv 
acid  be  22  lbs. ;  this  will  require  6  lbs.  of  carbon  (in  tte 
fuel)  for  ita  conversion,  giving  as  the  result  2Slb8.  i 
carbonic  oxide.  The  spisoific  heat  of  coke  is  nearly  '30^ 
therefore  the  heat  unite  required  to  raise  6  lbs.  of  carbos 
to  1000«  wiU  be  6  X  1000  X  '202,  or  1212  umts.  llb^ 
of  rich  coke  will  give  out  by  ita  combustion  about  1%0V^ 
heat  unite;  if,  therefore,  we  divide  1212  by  12,000,  vs 
have  *1  lb.  as  the  fuel  required  for  the  operation,  thst  ii 
f\j  lb.  for  6  lbs.,  or  1  in  60,  whidi  is  1*66  per  cent,  «ft 
to  allow  for  ashes,  2  per  cent  This  is  quite  insignifiranl 
and  it  will  be  enough  in  confirmation  to  remind  yoor 
readers  that  they  have  often  seen,  in  your  own  and  n 
other  lecture-rooms,  carbonic  acid  ^as  at  the  ordiniiy 
temperature  converted  into  carbomc  oxide,  simply  ^ 
passing  it  over  charcoal  in  a  g^un-bazrel  at  a  good  ted,  hmU 

I  come  now  to  the  second  objection.  The  propo«d 
conversion  is  represented  by  the  formula  OOj  -^  C  :=} 
(X).  Now,  in  ttie  molecular- volume  theory  and  notstioo 
this  gives  us  first,  1  molecule  GO,  +  ^  molecule  C  :=  3 
molecules  00.  The  ratio  of  the  vdames  hekn  tad 
after  the  chemical  union  will  therefore  be  2  vols.  COf 
4-  1  voL  0 :  4  vols.  00,  or  3  vols. :  4  vols.  =  3  :  4. 
This  is  an  expansion  of  one-third  only,  for  the  objectioB 
did  not  include  and  take  account  o(  as  I  do,  the  toIsbs 
of  the  carbon  vapour. 

We  have  now  our  281b8.  of  oarbonio  oxide,  wbicb  vt 
are  to  bum  with  Ifilbs.  of  oxygen  into  44lbs.  of  oarboou) 
acid  gas.  Using  again  the  moleoolar-volume  noCatooa, 
as200-|-20=r2  00„  we  have  2  molscalsi  00+1 
molecule  6  =  2  molecules  00,.  The  volame  ratio  wffl 
therefore  be  4  vols.  00 -f  2  vols,  0 :  4  toll.  00„or 
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MiH^  +  1  vol,  O  ;  2  vol«.  COj  ;  thit  18,  3  vola.  :  2 

:  :£,  being  ft  i-un traction  of  one-third  in  the 

EBv  titar  comboilion  as  ooEd pared  with  th^t  Maftf 

I. 

U  thai]  H^  that  tlie  above  dntji  give  a  complete  com- 
iitM.0  bertween  the  beat  umta  lo«t  and  those  gained 
'ht  '.ipanaion  and  in  the  contniction  respectiTelj,  To 
)BI«  Mr,  I  Bhall  Ulfie,  afl  the  least  favenrabl©  to  mv-  i 
jyb«>  greatefil  ipecific  heat,  tbat  of  the  carbonic  ojode, 
IB  expaniiQn  of  voltimo  or  h«Mt  loat^  and  the 
lioal^  that  of  carbonic  acid  gaa^  where  there 
or  hmt  f^indd.  TherB  waa,  we  hav«  a«en, 
of  one- third  in  vol  time.  Now^  a  gaa  ex- 
it ^iotb  part  i>f  its  volume  for  each  degree 
Lt» 

1  1 

»re  the  proportion ;     — *t  1*    : 

500  3 

I  oOO 

detgree«  due  tu  --  ==  X  1**  =ie6*6e^ 

3  3 

of  gim,  2  CO  la  2Slhs.,  ita  spedfio  heat  is 
heat      units     ab«orhed     are     tharafore 
'66-^  X   '^48  —  1157. 
[How  oo^iider  the  controc^tion  of  ^  affc«f  oom- 
^  the  281  be,  of  c«rbojiic  oxido  witb  16  Iba.  of 
ildioff  4 4 lbs.  of  earboiiic  weld.     It  i&  obvious 
h  heat  maet  h^  given  out  in  the  contractiaQ 
Tolome  of  a  gaa  from  3  to  2,  as  would  he  required 
'  It  it&m  2  to  3,  thAt  ii  by  half  ef  its  volume. 

1  1 

thOTCfore,  as    before   ;  ^  *•     1*^  ; 

500  2 

1 
digreea  due  to  expanaon  of  —  {oc  coatracti<wi 
2 
50O 

« —  X  I*'  =  230*^.      The  heat  tmiU  for 
2 

if  Cifboiiic  aciii  with  its  spc^cific  beut  of  *216  will 
U  HX  25a'^  X  by  -itO  =  1276.  We  can 
sthe  bali4nGe  of  hi^t  loHt  or  expended  and  heat 

Qrro<;greredf  nA  roily  ws  i  — 

!>».  TJaita, 

UTorttag  fnel ,.**,. 1212 

"    *  in  expansion  » , , 1 157 

236!) 
bak[ic«    ,i..,** ..<*.  7 

2376 

Unite. 

giined  in  oontraction  of  Tolume  - 2376 

MB  therefore  is  only  7  on  2,369,  or  "0025  of 
rftprf«enttiig  'UOSS  of  1  lb,  of  coal. 
^  then,  it  will  bo  ueked,  is  the  advantage  to  be 
by  Ibts  method  ?    Why  not  apply  your  6lb8»  of 
directly,  huriUDg  it  at  one©  into  carbonic  acid 
by  which  it  yieldi  the  greatest  Dutnbtr  of  heat 
1  will  endeavour  to  give  a  conclusive  answer  to 
•Hioni,     Fir»t,  if  you  could  to  burn  the  cai-boii 
'H  ill  iti  beat  (which  yon  cannot  do)  yon  could 
t^i  heat  to  the  special  object  in  hand.     If 
ilz  pttrti  of  carbon  with  sir,  so  as  to  obinin 
acid  gm,  the  temperature  of  combustion  would 
ich  meaiures) — 

6  K  «000 

=  2693**  0, 

X    216  +  16  X  §  X  -244 

tta  miiy  atJ  be  ottUtned  frdio  th*  i-tl*tlofl*  b«twG4n 
tTfcyttif*  a.cn1  trie  wel^ffila  of  th«  iCTenl  elemeiita  u 


But  if  you  bum  26  |nu-t«  of  oyrbomc  oxide  witi  16 
parts  of  oxygea*  or»  which  ifl  the  StLuitj  thing,  14  piuia 
of  carbonic  oxide  (derived  from  ti  of  carbuu)  with  8^ 
parts  of  otygen,  you  have  n  temperature — 

U  K  2500 

—  :=  3ii3«  a 


22     X  '2ltt  +  8  X  7?  X  '244 


77 
23 


CO,  -^ 

The  difference  is  no  less  than  U2^  C,  or  $46**  F. 

Now,  if  you  looL  into  the  denommatora  of  theie 
fractions,  which  contain  the  products  of  combustiaini 
carbonio  acid  aud  nitrogen  multiplied  by  their  respee* 
tiv«  flpeoific  heats,  YQH  will  aeo  thtit  in  the  direct  oom- 
buirtion  yon  have  Iti  of  nitrogen  where  yoii  have  only  8 
in  the  indiroi  t  mothod*  a  difference  ot*  one*balf ;  in  faot, 
52  Iba.  instead  ol  2(;  only. 

Therefore^  the  method  is  only  an  artifice  for  the  pui* 
pose  of  obtaining  a  higher  temperature,  all  the  heat 
evolved  being  at  the  same  time  applicable  at  the  very 
points  where  Ihe  work  is  to  be  done.  High  t©mp(?rftture 
is  only  concentrated  heat.  You  may  have  a  (^oater 
quantity  of  heat  in  a  cistern  of  tepid  water  than  yon 
have  in  a  teakettle  (just  aa  you  have  48,000  heat  unit* 
in  the  direct  combustion,  where  you  have  only  35^00ft 
units  in  the  indirect),  but  can  you  make  a  cup  of  taa 
with  it  Y  Your  4g,000  units  are  diffused  in  a  larger 
mass  of  matter  than  your  35,U0Q  units,  and  this  makm 
the  whole  difference  in  the  temperature,  as  in  the 
e^ciency  of  the  furnace.  Let  us  see  wh&t  thia  efficiency 
amounts  to. 

Mr*  Prideaui  some  years  ago  pointed  out  that  it  waa 
only  one-halfof  theeicsBa  of  the  temperature  of  the 
fumaee  above  the  welding  point  of  iron  that  wa» 
efficient  in  tho  operation,  and  that  an  addition  of  only 
one-e%htb  to  thu  excess  increased  the  elBoiency  four* 
fold.  Upon  the  same  scale  it  would  be  found  that  the 
temperature  of  combustion  of  **  Pyrogen  "  gas  (the  gaa 
propoead),  2705 **C.,  or  4,900  F-,  would  increase  th« 
eifidency  of  the  furnace  sixteen -fold. 

Than  what  ia  the  price  to  be  paid  for  Ibij  great  M- 
vantag^  (not  to  speak  of  the  absence  of  all  the  ordi- 
nary waste  of  beat  and  fuel)  Y  Wo  have  2  per  cent,  to 
e^ipend  in  heating  the  converting  carbon  or  fuel,  that  is 
ftU.  The  heat  absorbed  tn  the  eJtpftnsiou  is  given  up 
again  in  the  lubsi^uent  contraction.  Tho  temp«raWo 
to  whicb  one- half  of  the  carbonic  cilde  has  to  be  raised 
remains  to  be  utilised  after  its  combustion  tn  common 
with  that  of  the  oth^r  half  due  to  the  tJlbs.  of  carboo, 
and  can  be  readily  utilised,  even  in  the  way  of  *' regene- 
ration,'* if  need  be* 

The  importance  of  this  method  is  not  limits  to 
metaUnrgical  operations*  The  gaS}  which  I  hiive  named 
**  Pyrogen,"  is  applicable  to  genera!  beating  purposes 
just  as  ordinttry  gas  is  to  lighting,  and  by  the  same 
means  of  distribution,  though  at  one- tenth  of  the  cost. 
This  1  have  pointed  out  in  a  pamphlet  preaentod  to 
our  Council,  and  with  an  amount  of  saviog  in  cost,  com- 
tort,  convenience,  and  health,  which  can  ecarcely  be 
r-xof  gerated,  I  may  now  add  that  by  alaking  the  quick 
lime  with  **  exhaust  '*  steam,  a  vast  body  of  water  may 
be  raised  to  the  boiling  point,  and  conveyed  to  every 
house  in  a  town  as  the  means  of  warming  all  its  livinf 
apartments,  leaving  the  gas  to  be  applied  only  to  cook- 
ing purposes,  at  the  same  time  facilitating  effective 
ventilation,  and  greatly  diminishing  th<s  risk  of  accidental 
Bres.  No  doubt  we  sbflll  be  told  that  the  omnipresent 
and  impressible  '*  Engliflhman"  likes  to  ^'see*'  his 
fire.  But  the  first  thing  which  the  shivering 
"  liigliaV^  millions  like  is  to  be  well  warmed,  not  to  see 
a  struggUuj^  spark  in  a  half- empty  grate  of  dull,  red 
cindfeia.  'Hi^re  is  another  thing  which  our  typitjd 
Englifihman  likes  to  see,  and  that  Is  his  money,  of  which, 
at  th«  probable  price  of  fuel,  be  is  likely  to  see  much 
less  than  he  did  wh^n  fuel  was  at  half  ite  present  piioe* 
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I  fear  I  hare  trespassed  too  fsff  on  your  space,  but  I 
trust  the  importance  of  the  snhject  may  excuse  me. — 
I  am,  &c.,  F.  C.  Kwowles. 

Mayfield,  Byde,  12th  July,  18t6. 

P.S. — ^There  is  every  reason  to  believe  that  the  com- 
bustion of  "  Pyrogen"  gas  will  reader  ihe  "  lime  light " 
a  practical  reality. 


VOTES   OH   BOO£S. 


OEVEBAL    lOTES. 


Ure'i  Biotionary  of  Arts,  Marnvftetarei,  snd  Mines. 
By  Robert  Hunt,  RRS.,  Keeper  of  Mining  Kecprds, 
&c..  assisted  by  F.  W,  Rudler,  F.G.S.,  and  by  nnmerous 
oontributors  eminent  in  science  and  familiar  with  mnnu- 
fftctores.  Seventh  edition,  in  three  volumes.  (London  : 
Longmans,  1875). — ^It  appears  from  the  prefiace  that 
^iaring  the  lifetime  of  Dr.  Ure  his  well-known  dictionary 
passedf  through  four  editions,  and  since  1858,  when  Mr. 
Hnnt  uad^took  the  editorship,  three  more  have  appeared. 
The  present  edition  shows  a  very  considerabk  advance, 
as  regards  the  amount  of  material  comprised,  on  those 
preoeding  it.  The  fifth  edition  of  18S3  contained  in 
the  three  volumes  2,726  pages.  In  the  prssent  the  total 
number  amounts  to  3,255.  Such  an  addition  of  over  500 
pages,  or  a  sixth  of  the  whole  book  in  the  space  of  twelve 
years,  must  be  allowed  to  be  more  than  is  required  by 
the  advance  in  sdence  and  muiufoctures  made  during 
that  period,  and  it  may  therefore  be  fairly  concluded 
that  &e  dictionary  has  not  merely  been  kept  up  to  date, 
but  has  been  made  more  complete  than  before. 

How  great  the  difficulties  are  which  beset  the  editor 
of  such  a  book  as  this,  can  only  be  imderetood  by  those 
who  have  experience  in  work  of  the  same  sort  Deal- 
ing as  it  does  not  with  pure  science,  but  with  tha 
applications  of  science  to  commercial  purposes,  it  has  to 
rely  for  information  principally  on  those  whose  real  or 
fancied  interests  it  is  to  keep  such  information  to  them- 
selves. The  object  of  the  manufacturer  is  naturally  to 
extend  his  own  business  by  accumulating  and  keeping 
hidden  the  secret  of  his  trade,  not  to  assist  rivals  by 
Braking  known  the  results  of  his  own  researches.  This 
reason  alone  is  sufficient  to  prevent  any  dictionary  of 
the  arts  from  being  brought  absolutely  up  to  date,  as  the 
possessors  of  new  discoveries  and  new  methods  of  manu- 
&cture  are  anxious  to  turn  them  to  practical  account  for 
their  own  benefit,  not  to  publish  them  for  the  good 
of  their  neighbours.  This  excuse  might  well  be 
pleaded  for  any  shortcomings  in  the  work,  and  it  would 
be  strangle  indeed  if  in  an  undertaking  of  such  magni- 
tude si>ecialist8  were  not  able  to  discover  some  flaws. 
There  is,  however,  no  need,  even  if  it  were  the  province 
of  ads  Jowmalj  to  discuss  the  merits  or  demerits  of  so 
well-known  a  book.  It  is  sufficient  to  mention  that  a 
new  edition  has  been  published,  with  considerable 
additions  and  revisions.  Much  obsolete  matter  has 
been  omitted,  and  replaced  by  new  information.  The 
more  important  articles  have  been  for  the  most  part  re- 
written, and  many  new  articles  have  been  added.  The 
type  of  the  whole  has  been  reset,  and  some  slight  altera- 
tions have  been  made  in  its  character,  in  order  to  assist 
the  eye.  About  two  hundred  of  the  woodcuts  are 
new.  It  has  been  oonsidered  advisable  to  retain  the 
old  chemical  notation,  on  the  ground,  it  appears,  the 
foirmulsd  now  generally  adopted  by  chemists  are  not  yet 
suffioiintly  sailed  or  free  horn  chances  of  further  altera- 
tion, to  render  it  advisable  to  use  them  in  a  work 
intended  for  general  reference.  A  long  list  of  contri- 
butors is  given,  and  it  comprises  very  many  names  well 
known  in  soience,  and  in  what  may  be  perhaps  called 
^scientific  oommeroe,"  but  though  due  acknowledgment 
k  made  to  all  who  have  assisted,  it  may  be  taken  for 
granted  that  the  chief  credit  of  tho  weak  is  due  to  the 
two  editors  whose  names  appear  in  the  title-paire.  Mr. 
HwtsadMr.Budler. 


Baviag^  Xifb  at  flea. — A  dress,  somewhat  on  the  pnn- 
ciple  of  Captain  BoytmV,  has  latriy  been  inrssted  bj  Mr. 
C.  M.  Lloyd.  It  is  intended  to  be  used  in  esse*  whov,  fna 
expense  or  ether  oauMci,  thci  more  eUborate  ooitnaw  of  C«p 
tain  Boyton  is  not  avMlabl^.  It  oontists  of  sn  ortfaHiyeMt 
fitted  with  reoeptacdM,  whioh  can  be  rradily  isflsled  vilka^ 
but  whan  empty  presents  no  appurent  difitreuoe  fran  toj 
other  ooat.  This  may  be  worn  by  itself  as  a  presemtive  a 
case  of  accident,  or,  if  put  on  with  a  pair  of  watnpnwf  ore- 
alls,  it  serves  as  a  Boyton  dres*.  A  somewhat  more  comph* 
cat^  apparatus  is  formed  like  the  bow  and  stem  of  a  obm, 
80  that  the  wearer  is  practically  supplied  with  a  smill  cnoe, 
which  he  can  propel  and  direct  with  a  paddle  in  tbeordinaf 
raanner.  An  emigrant's  bed  is  formed  on  a  somewhat  nnkSr 
principle.  The  inventor  has  lately  made  some  pradiesltisii 
of  bis  various  appliances  in  the  Thames,  by  goinjr  fr« 
Waterloo  to  Lambeth  on  them,  and  he  sutes  ibat  be  1m 
spent  as  many  as  seven  hours  in  the  water  thus  dressed  t^ 
out  sufFerbg  any  inconvenience. 

Brussels  Intumatitnal  Exhibition,  1876.— As  thtilr 
announosd,  an  International  Exhibition  will  b^  bdd  Ml 
year  in  Brussels  under  the  patronage  of  bis  U^fi*i  lb 
king  of  the  Belgians  and  the  preeidency  of  H.R.B.  tti 
Comte  de  Flandre.  The  exhibition,  the  mitiative  in  vlai 
has  been  taken  by  the  Belgian  Soci^t^  Boyale  de  SsnreM^ 
will  include  all  matters  relating  to  the  saving  of  life  lad  Ai 
lessening  of  snffering  under  every  circumstance,  whittt 
arising  from  war,  fire,  or  shipwreck,  acoidents  by  mseUM^ 
railway ,'locomotion  generally,  or  in  mining  operaliou.  tt 
addition  to  the  above,  the  programme  comprises  all  imttg 
relating  to  the  preservation  ol  health,  inclading  the  pro^ 
construction  of  public  buildings,  factories,  &e.,  aadtbtifr 
provement  of  the  dwellings  of  tbe  working  classes  gae«8^ 
A  Congress  will  be  held  in  connection  with  the  exhiUtia 
for  the  discussion,  by  representatives  of  all  natioM,«f|fc 
subiects  coming  under  each  section  of  tbe  prograaime.  IB 
Congress  is  to  be  permanentlv  organised,  holding  its  lui^iV 
triennially  in  the  various  European  capitals.  The  Cna 
Prince  of  Prussia  has  accepted  the  honorary  presidency^ 
the  German  Committee.  Tbe  Archdukes  Charias  LoobsI 
Joseph  are  honorary  presidents  of  the  General 
for  Austria  and  Hungary  respectively.  In  Frances 
mittee  is  l?€ing  formed.  Intending  exhibitors  •«*  » 
interested  in  the  exhibition  may  oommunieate  with  Mr.  & 
Johnson,  3,  Castle-street,  Holbom.  The  Lord  MsyorF* 
tided  at  a  meeting  held  lately  at  the  Mansion  Hoaiejf 
tbe  organisation  of  a  General  London  Committee,  fo* 
divided  into  sections,  especially  identified  with  the  rabjeo 
contained  in  tbe  various  divisions  of  the  official  prof  rsartt 
Noblemen  and  gentlemen  desirous  of  joining  the  OBUDiM 
may  address  M^jor  Burgess,  the  honorary  stcretaiy.sttH 
Mansion  House. 

Paper  Material^-A  good  deal  of  interest  hss  keij 
excited  by  the  recent  reporU on  tbe  paper-niaking  gnjrf 
Algeria,  the  so-called  alfa  or  Siipa  Unacimm,  sfcj 
covers  hundreds  of  thousands  of  acres  in  tbat  ooostiy.  MJ 
the  Agricultural  Qaiette  of  India  states  that  anothffpW 
is  to  be  introduced  into  Algeria  of  still  greater  <»n«5* 
value.  This  is  the  Hidiscua  escuUntus,  the  use  of  wmdfcis 
a  fibrous  plant  ha»  long  been  recognised.  The  P*»"*i-5X 
indigenous  to  the  West  Indies,  has  long  been  ^tmw*" 
India.  Ito  pods  produce  tbe  omnraon  r^^t^  ?*?  * 
ochit)  by  the  English,  gomto  by  the  Frenob,  ch»"*2 
the  Spanish,  and  benditeai  in  India,  whwe  it  is  s»  ■«« 
esteemed  for  ito  mucilaginous  thickening  for  soin^  i» 
pods  are  gathered  green  and  pickled  like  capers.  ™ 'J° 
may  be  boiled  like  barley,  and  the  mudlagiaouinff'^g^ 
contain  is  both  demulcent  and  emolUsnt.  "T  J*"!!!; 
been  recommended  when  roaatedas  a  »ub6titaW  W  cflss- 
A  patent  has  now  been  taken  out  in  France  *"  "J^ 
paper  from  the  fibre,  and  for  this  purpose  i»  to  •9»°^ 
duced  into  Algeria.  The  fibre  is  prepared  solely  r 
nical  means  in  a  current  of  water,  without  ••/ ET-_t, 
agent,  and  the  pulp  washed  and  bleached  is  '^""^JJ^tS 
a  strong,  handsome  paper  equalling  tbat  ftoa  pu^Iifc 
is  called  banda  paper. 
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ICEEDINGS    OF   THE    SOCIETY, 


ALBKfiT     MEDAL, 


of  n.R.H.  the  Prince  of  Wttle«. 

of   the  Society,   M*  Michel   Chevalier 

at   Marlborough  House  on  Wednesday 

rhen  his  Eoyal  Highuoss  presented  to  M, 

iha  Albert  Medal,  awarded  to  him  by 

r  Society,  for  **  diitingnialied  merit  in  promoting 

I  Manufoeturee,  and  Commerce,'*  The  luembera 

}  Council  present  were  Lord  Alfred  Churohill 

ttan),  Mr,  F,  A.  Abel,  F,R.S.,  Mr,  0.  a  T, 

Mr,  Andrew  Caaael^,  Mr,  Hyde  Clarke, 

ry  Cole,   E.C.B.,  CoL  A,  A.  CroU,  Major 

Lly,  K.E.,Major*G«neral  F.Eardley- Wilmot, 

^,  F,E.S.,  Mr,  C.  J,  Freako,  Mr.  Peter  Graham, 

Hwnpton,  Mr,  Wm.  Hawes,  F.G,S.,  Vice- 

Erasmus    Ommanney,     CB,^     F,E,S,, 

the  Bight  Hon,   Lord  Clarence  Paget, 

Mr,   Robert   Eawlinaon,  C.B,,    Rev,  W, 

Lieut.  ^Colonel  A.  Strange,  F.E,8.,  Mr, 

^  Teulon,  Mr,  E,  Garleton  Tufwell,  and  Mr. 

.TiifneU. 

llofml  EiglmfiB  (In  preaenting  the  modal),  mmk- 

i}iiA<iwn  tiHme  atid  in  that  of  the  Society,  ftUuded 

Dplima&Ury  tut  ma  to  the  efforts  muds   by  M. 

r  on  behalf  oi  Commerce  and  Fte&  Trade. 

,  CliiTalier  britilly  acknowledged  thu  compliment, 

Ifi|ire89ed  hia  obligftLlona,  both  to  his  Royal  High- 

1  und  to  the  Socioty,  for  the  honour  which  had  been 

I  upon  him, 

EXAUIIIATIOHS,    1876, 

Council  have   decided  that   the    Society's 

i  of  Examinations  ghall  be  thorotighly  re- 

,  und  havo  appointed  a  Committee  for  that 

Tho  Programme  for  1876  will  be  issued 

aa  ^6  details  have  been  aettl^  by  the 


lavAL  tEADiora  school  foe  coosebt. 

I  Education  Department,  the  Female  Tndning 
t  and  School  Boards  in  tho  metropolis  and 
f  are  all  at  work  to  eannect  instruction  in 
'  for  female  students  with  National  Educa- 
The  great  want  for  a  long  XlmQ  wOl  b©  pro- 
tiained  teoGhers.     Th&  HatianiJ  Training 


School  for  Cookery  baa  several  students  in  trainiiig, 
and  seeks  for  more.  With  the  Tiew  of  siaaisting 
this  important  moviementand  spreading  the  know- 
ledge of  it  especially  among  Institutiona  in  TTnion 
with  the  Society,  the  Council,  on  the  19th  July^ 
passed  the  following  resolution  z- — 

**  Th*t  *  notice  be  pabliBhed  that  tbe  Conndl  are  prcpired 
to  MtabLiiU^  five  iiichoUr&hipB  of  the  value  of  £10  IOji.,  girmff 
freo  iuitruotion  to  faiiiji1«  leacbfrn  of  oookery  to  be  trnmed 
ml  ihe  N«tioDal  TraioiDg  School  for  C^oksrf ;  »uch  pcbylaf' 
ahipB  to  be  awarded  b;  oompelitioa  i  the  me&ibeirA  of  the 
Society  of  Arta  and  of  lDAtitiitto&«  In  Uoion  with  thu  Society 
to  haTO  the  privUflgtt  of  naming  D«adidate«  for  oomiMtition. ' 

It  IB  expected  that  any  well-educated  lady  who 

becomes  a  certificated  teacher  of  cookery  (not  a 

domestic  cook]  may  look  forward  to  obtaining  an 

income  of    £100    a-year,  by  conducting  a   local 

school  where  adults  of  all  classes,  and  the  studoits 

of  public  schools,  mtky  attend  to  receive  infltruc- 

tion  and  to  practise.     The  competition  will,  in  the 

first  instance,  take  plaoc  in  London,  in  the  month  of 

October  next.   Full  information  can  be  obtained  of 

the  Secretary  of  the  National  Training  School  for 

Cookery,  Exhibition-road, 

MUSICAL    SCH0LAB8HIP8    OF    THE    S0CX1T7    OF 
A&TS, 

It  is  proposed  to  form  a  fund,  to  be  subscribed 
among  the  members  of  the  Society  of  Arts,  lor  the 
purpose  of  establishing  scholarahif^  open  for 
competition  among  qualified  persons  nominated 
by  the  Society  for  examination  in  such  competi- 
tion. Members  willing  to  make  donationa  or  give 
subscriptions  in  aid,  are  re<jneatod  to  communicate 
with  the  Secretary. 

MATIOHAL  XEAIKIUO  BCHOOL  FOK  MirSIC. 
KuKBraoTOJf^oosx,  LotmoK,  8*W, 

For  the  history  and  progress  of  this  School, 
originated  by  the  Society  of  Arts,  London,  see  the 
annual  reports  of  the  Couucil  since  ibt)6. 

1.  To  Gfitabiish  this  School  ptirmanently  aod  eflectively, 
it  is  neoeiSKry  to  obtain  at  least  300  hm  acholorsbipB  for 
male  or  female  fttud^ta. 

2.  In  reepoci  of  these  free  adiokrihipa,  a  payment  of 
£4U  a  year  for  each  atudeni  i&  rtquinite^  to  oover  the  ^^ 
pemte  of  mtisical  instruction  of  thu  bigheflt  chaimcter ; 
alMi  iofitruction  in  lttngu»gti>  dei;ljini!aionj  and  depqrt- 
tntnt ;  manjigcmf^nt,  reni^  and  hounchuld  csx^tenses,  and 
prelimioiir^'  expenses  in  obtainiog  itchokrahipa  and  in 
ei^t&bliahkig  Iho  school. 

3.  Thts  appointanentfl  to  these  free  BChoiartWpi  will  he 
ntiLdo  by  public  competition  in  districts  of  the  United 
Kin sdom  or  competilionfi  isi  schools^  kc.  1 1  ia  hop^d  that 
every  district  and  all  public  achools  will  be  sufficiently 
iiiti''TC&ttid  in  the  culture  of  pereoua  gifted  with  muaioal 
abilitiea  to  com6  forward  und  aecare  to  their  diatrict  the 
advfmbagL'H  of  one  or  more  of  auoh  free  scholarahipa. 

4.  The  BUm  of  £40  a  yiisa  may  be  obtained  by  permanent 
endowments,  made  by  pubMo  apirited  individuals,  who 
may  thus  enrol  their  mimoit  &&  national  beneliiotorB  for 
all  tioQu  }  by  tj^ndowmenti^aa  mt^'morialB  of  groat  mmieJana; 
by  eudowmenta  for  only  fivtsyearai  or  by  stilEbioDt  an- 
nual atirna  to  make  up  £40  a  year. 
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5.  It  is  desizable  that  a  lofial  oommktee  to  obtain  the 
floholaiahips  should  be  formed  in  eyeiy  coimty,  city,  and 
town  is  the  oonntiy.  The  Gitj  •#  London  and  dmiIr)- 
polifl  meetiiff  at  the  Maaeunwlionset  ih»  Socieiy  of 


Arts,  London,  Manchester,  Birmin^^iamy  Leeds,  irarad- 
ford,  and  Lrrerpool  haye  appointed  load  committees. 
Halifiur  Sid  Sbltingliftin  hare  also  engaged  to  ferm  ooi- 
mittees  and  endow  seholarahii^  ICv.  G.  J.  JPrm^  has 
caused  a  suitable  building  to  be  erected  at  his  own  oost^ 
and  nranifioently  presented  it  to  the  country. 

6.  Mr.  Lional  Senson  has  been  appointed  by  the 
Society  of  Arts  to  yisit  localities  and  to  assist  in  fanning 
local  oonunittees. 

7.  Individnals  willing  to  endow  schokoships  al  onee, 
or  to  guaimntee  that  a  given  city,  town,  ok  disiriet,  shall 
hare  one  or  mofire  free  scholarships  open  for  con^petitiQn, 
are  req[uested  to  send  their  names  and  addresses  in  the 
following  form  :— 


AMnm. 


Anowilt  of  Midttir- 

ment,  donation^ 

0r  sonnri  lubtcrljv 

turn. 


I  am  williDff  to  endow  a  fne  loholanhip,  or  ffuaraDteo  tht  todoar- 
ment  of  a  free  scholanhii^  or  contribato  the  lom  named  atx>ve  as  a 
doatkm  tovasdi  a  nbolaobip  fnd. 

Signature 
To  P.  Le  Vw  roster,  Esq.,  M^., 

Secretary,  Booiety  of  Arts.  AdeliOii,  Loadon,  W.C 

Jfamts  of  Subseribert  for  Seholanhipt  opmfor  OompetUion^ 
also  of  Donors  to  the  OeneraiFund,  Oorreetsd  up  to  \Oth 
Jtdy,  1876. 

(a)  Annual.       (d)  Donation. 

1      s. 

(a)  Her  M^'esiy  the  Queen        60    0 

{a)  H:.R.H.  The  Prince  of  Wales,  K.G 

(a)  H,R.H:.TheI>dkeof Edinburgh, K.G.        ..     60    0 
(a)  H.B.H.Tlha  Duchess  of  £dinbiii«;k..         •.     60    0 

Jbr  8ck6lairs^^  opsn  for   Competition  in  the  fottomng 
plMoea, 
Thb  Citt  of  Lo2a>QK  Aia>  Mvtbopous. 
(a)  The  Merchant  Taylors'  Ck>mpany  of  London, 

five  scholarships  five  years,  yearly           . .  200  0 

(a\  The  Mercers'  Company  of  London..         ..     50  0 
(a)  The  Fishmongers'  Company  of  Londoiiy  two 

Scholarships 60  0 

(d)  Mr.  Henry  Ax^bxa  Hunt,  C.B.,  towards  a 

Girls*  Scnolarship    • .         . .         . .         . .  100  0 

S.  Morley,  Esq.,  ILP.,  for  five  years,  yearly    80  0 

(a)  C.  Mozli^,  Esq.,  for  five  yean,  yearly       . .     40  0 
(d)  Warren  de  la  Bue,  Esq.,  F.B.S.  (to  the 

general  fund)           100  0 

(a)  Major  Carpenter,  for  five  years,  yeaily     . .     40  0 

J.  Coysgame  Sim,  Esq.,  for  five  years,  yeariy    40  0 

Mrs.  rreake,  for  a  peipetual  Scholarship     . .  1000  0 

The  Lady  Mayoress,  for  fiye  years,  yeariy. .     40  0 

John  Howell,  Esq.  (to  general  fund;,  yearly    10  10 
O.  N.  Hooper,  Master  of  the  Coachmakers' 

Oompany  (to  general  fund)           . .         . .     21  0 

AsEPosD  (Kent). 
Has  agreed  to  establish  one  Scholarship  of  £40  asznial, 
and  snbscribed  £64  10s.  for  the  llxBt  year. 

Bedfobd. 
Sir  John  Harington,  Bart.,  and  Lady  Haiingtoo 

Bbuls. 
Sir  Charles  Bnssell,  Bart. 
Mr.  and  Mn.  Higford  Burr 
Sir  J<^in  Shaw  Le^evve,  E.aB. 

BntMINGHAK. 

Ani^aa].  Total. 

Beale,W.T.  for  fiye  years,  yearly    60    0    ..    260    o 
SUdngton  and  Co 20    0    ••     100    0 


£      s. 

Chanoe«R.L 20    0 

Eyland,  Miss  20    0 

Batclifi;  Colonel 10  10 


Peyton,  R.   ..         , 6 

Peyton,  A.  . .         , ,         .*         , ,      6 
Harding;  W.  S. 
Sharp,  W.    .. 

MUwapd,R.H 6 

Gillott,J. 6 

MaiagQld,J.  6 

Dixon,  G.,  M.r. 6 

Harrold,  Mrs 6 

Jafiray,  J 6 

Adams  and  BeresfoBd  ••      3 

Harrison  and  Co 3 

Harding,  C... 

Beale,  C.  G 2 

BeatticJ 2 

HeM,I)r 2 

lEbiding,  S.  2 

CosKhman,  R.  ]L 
Harding,  Miss 
Spencer,  T. . . 
Mitciidl,F... 
Lotd^J.C.  .. 
Fletcher,  H.  H. 


6 
6 
6  6 
6  6 
5 
6 
6 
0 
0 
0 
3 
3 
2  2 
2 
2 
2 
2 


Totil. 
£   t. 

100  0 
100  0 
52  10 
26  5 
26  5 
26  9 
26  h 
36  -• 
26  i 
21  I 


25 
25 

II  U 

10  10 
10  10 
10  10 
10  10 
lOlO 

a  } 

5 
5 


£106     7         iimii 
BsAi>roR». 

(A  pHbKcmeetinffwiU  shortly  be  Md  ken,) 

The  IsUowing  snbaoiiplions  kaie  already  bsB  pn* 
mised: — 


Sir  Titus  Salt 

H.  W.  Ripley,  M.P.,  for  6 

yesalj 

H.  Ayerdieck,  Esq. 

Emil  Goldschmidt,  Esq.    .. 

Henry  Mason,  Esq .  • 


years, 


AnaaaL 
£      I. 

..1,000  e 

10    0 
10    0 
10    0 
10     0 

..      50  0 
..      50  0 

200  i 


£ 

15  « 


£M    0       £1«200 

BniSBDL. 

(a)  S.  Morley,  Esq.,  M.P.,  one 
Scholarship  for  fiye  years, 
yearly..        • 40    0 

CAmmmoB. 

Miss  Thackeray  (for  girls) 

The  Dioobss  of  Cantbrbubt. 

The  Archbishop  of  Canterbury 

Thb  CouiTTT  of  CmmnBB. 

Annual. 
£      s. 

(a)  The  Duke  of  Westminster,  E.G.    16    0 

Dbbbt. 
The  CoontesB  of  Cbesterfleld 
Sir  Joseph  Whitworth,  Bart*  and  Lady  Wkitwoilh 
Mr.  M.  T.  Bass,  M.P. 

DsyoK. 
The  Duke  of  Somerset,  E.G.,  Lord  Lieutenant 
Sir  Thomas  Dyke  Acland,  Bart,  M.P. 
Mrs.  A.  D.  Coleridge 

DOBSBT. 

Hon.  Mrs.  Seymour  Dawson  Darner 
Captain  Dawson  Damer,  M.P. 
Mr.  and  Mn.  Clay  Ker  Seymer 
Lady  Augusta  Stnrt 
Mr.  Gerard  Sturt,  M.P. 
Miss  Grace  Sturt 

Mv.  and  Mn.  Gambiv  Parry 
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Committee— Menn.  T.    Show,   J.   HutohiaRm,   C. 
Edwards,  Arohdeaoon  MuBgroye,  J.  lister  (Hon.  Sec.) 
Subscriptiom  ArmauM^d^ 


F.C.MoCrea,  for  6  years,  yearly..  10  0  ..  60  0 

j.Iigfcer        10  0  ..  6§  0 

LJ.CrosBley          10  0  ..  60  0 

T.Shaw        10  0  ..  60  0 

Archdeacon Mnsgrove        ..         ..  10  0  .,  60  0 

Wm.Foster 6  0  ..  26  0 

£65    0        £276    0 

HA3fT6. 

The  Earl  of  Carnarvon 
The  Lord  Northbrook 
The  Bight  Hon.  W.  Cowper  Temple  and  Mrs.  Cowper 

Temple 
Mr.  and  Mrs.  Wyndham  Bortal 
Sir  Thomas  and  Lady  Fairbaim 

HlBSrOBB* 

The  Earl  and  Conntess  Somers 
Mr.  C.  Wren  Hoskyns 
Mr.  George  MofFatt 
Mr.  Ji^'Arkwright. 

Hbrts. 
The  Eaii  and  OonntesB  of  Essex 
Mi«  Alderson 

The  Lady  Ma^gant  £.  Gecil 
Lord  ArUinr  Oecil 
Lord  lionel  Cecil 

BuNinxoDON. 

Mr.  W.  Wells,  M.P. 

Kbnt. 

TU  Eazi  Sydney,  a.C.B.,  and  Conntua  Sydney 

The  Bishop  of  Dover 

The  Loid  de  risle  and  Dudley 

Mr.H.A.BnM0y,M.P. 

Mr.  and  Mn.  Jofan  Webb 

Mr.  James  Namyth 

Mrs.  Day 

liXSCJitmUtB. 

The  Conntess  of  Derby 

Lady  Ma^a^aret  B.  Cecil 

Mr.  Thomas  Ashton 

Sir  Thomas  Bazley,  Bart,  M.P.,  and  I^dy  Basley 

Mr.  James  Hertz 

Mr.  WiUiam  Bathbone,  M.P. 

Mias  Gerard 

Viaoonnt  Cardwell  and  Viconntess  Cardwell 

Mr.  Sam  Mendel 

Sir  Joseph  Whitwoith,  Bart«  and  Lady  Whitwortti 

Lbbds. 
Organising  a  Committee. 

liUCflRISB. 

Mr.  Albert  PeU,  M.P. 

Lord  and  Lady  John  Mannerd 

lAToour. 
TheD^wofStAlbaw 

Turn  Tevnn  op  Litbktool. 


Samuelson,  Edward 
Hornby,  H.  F.  •  • 
Baring,  Thomas  . . 
Masaey,  Frederick. . 
SImith,  Charles  W... 
Baffles,  W.  Winter 


AnouAl. 

ToUl. 

£      >. 

1      •. 

6     0 

26    0 

6    0 

26    0 

6    0 

26    0 

5     0 

26    0 

6    0 

26    0 

6     0 

26    0 

£286  0         £1,176  0 


The  Cttt  op  Manchesiwu 

A  Committee  has  been  formed,  consisting  of 
the  following,  &c. 
Sir  Joseph  Whitworth,  Bart;  Messrj.  T.  Ashton.  P. 
Bridge,  H.  Cheetham,  Principal  Greenwood,  K.  S. 
Heywood,    HonWeworth,  C.   Sever,    and    ClemenU 
Smith,  with  Mr.  Doffield  ai  Hon.  Sec. 

MlDDLBSBX^ 

The  Lord  Hatherley 

Mr.  John  Holms,  M.P.  ^     ^    ^ 

The  Campden  Trustees  will  use  apprentice  fonds  for^ 
Scholarships  in  Kensing^toii  Parish 

Mr.  and  Mrs.  J.  K.  Holland 

Miss  Thackeray.    (For  Girls) 

Mr.  F.  Clay 

Mr.  George  Plucknett 

Mrs.  Cohen  and  Miss  Lucy  Cohen.  (For  Girls*  Scholar- 
ship) 

Norfolk. 

Mr.  Tyseen  Amhnrst 

NoRTKAMPTONv 

The  Earl  and  Conntess  Spencar 

Thb  County  op  NoRXHVMBiiiLJL2a>b 

TotoL 

£       8. 

200    0' 


£ 
*Kartz,  A.  G.  for  6  years,  yearly     80 

Bathbone,  Benson 40 

Bowes,  James  L 40 

(HsdBtone,Rob«rtson        ..         ..20 

B«tfibone,  Philip 20 

Bensburg,  H.  E. 5 


raaL 

Total. 

I. 

£       ». 

0     , 

.     400    0 

0     . 

.     200    0 

0     . 

.     200    0 

0     . 

.     100    0 

0     . 

.     100    0 

0     . 

.       25    0 

(a)  Sir  William  mmL  Lady  Am- 

strong,  for  five  years,  yearly  40  0 

Bishop  of  Durham 26  0 

Louisa,  Marchioness  of  Water* 

ford 6  0 

(a)  Countess  Grey 10  0 

Id)  The  Earl  Tankerville 5  0 

(d)  Earl  Durham   10  0 

Id)  Earl  Percy,  M.P.,  if  £980  are 

raised 20  0 

(a)  Mr.  and  Mrs.  Andrews,  for  five 

years,  yearly 40  0 

AlbertCfrey 6  0 

Bight  Hon.  Sir  George  Grey, 

BMt.,G.C.B 2  0 


Id) 


£162    0 


200    0 


£400     0 


*  One  Sohoterahlp  each  for  a  boy  and  a  girl. 


NoirmoHAM. 

The  Duke  of  St  Albans 

Mr.  W.  G.  Ward 

Mr.Th.  B.  StaR«y  (guarantees  that  the  Town  of  Notting- 
ham will  send  a  scholar) 

(a)  S.    Morley,  Esq.,  M.P.,   one 
scholarship  for  five  years,  yearly  £40    0     ..£300    0 

OXPOBD. 

The  Duchess  of  MsErlboroogh 

Shbopshibe. 

Lord  and  Lady  Acton. 

Thb  County  op  Stappord. 

ABnoal.  Totd. 

£8.  t        K 

(a)  Mr.  and   Mrs.  Colin  Campbell 
for  fiye  years,  yearly    . .         . .      50    0 


260    0 
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Thb  Staffordshire  Pottbribs. 

Godfirej  Wedgwood,  Esq. 

Stafford. 

Bight  Hon.  Sir  0.  B.  Adderley,  Bart,  K.C.M.G.,  M.P., 
and  the  Hon.  Ladj  Adderley 

SlTRRBT. 

'ViBOonnt  Oardwell,  M.P.,  and  Yiaoonnteas  Cardwell 
Mr.  Beg^nald  Bray  and  Mrs.  Bray 
Mr.  Henry  Beisemer 

Thb  Cotjktt  of  Svssbx. 

Mr.  and  Lady  Dorothy  Neyill 

Mr.  Dyer  Edwardee 

Mr.  and  Mrs.  T.  Field  Gibson 

Annual.  Total. 

IB,  £         M. 

(a)  Sir  John  Hawk8haw,F.R.S., 
for  five  years,  yearly,    ..         ..     26    0     ..     125    0 

Warwick. 

The  Earl  and  Countess  of  Warwick 

Wilts. 

The  Marquis  and  Marchioness  of  Lansdowne 
Mrs.  Alfired  Morrison 
Mr.  G.  Goldney,  M.P. 

^WORCBSTBR. 

Lord  Lyttelton  and  Lady  Lyttelton 
Lord  and  Lady  Hampton 

Thb  Countt  of  Yorxshirb. 

The  Lord  and  Lady  Whamdiffe 

Mr.  Christo^ier  Sykes,  M.P. 

The  Bight  Hon.  W.  E.  Forster  and  Mrs.  Forster 

The  Msfquis  and  Marchioness  of  Bipon 

Mr.  F.  A  Milbank,  M.P. 

Thb  Dioobsb  of  York. 

The  Arohbiahop  of  York 

Thb  Oinqxtb  Ports. 

The  Earl  and  Ckrantess  Granville 

KiLDARB. 

The  Lord  Gerald  Fitzgerald 

MONAOHAX. 

Mr.  John  Leslie,  M.P. 

TiPPBRART. 

The  Yisoount  Hawarden  and  the  Hon.  Misses  Maude 

Arotlb. 
Mrs.  Pender 

Ayr. 
Sir  Peter  Ooates 

Fife. 
Sir  Gontti  Lindsay,  Bart,  and  Lady  Lindsay 

Haoddcgtok. 
Lord  Eloho,  M.P.,  and  Lady  Eloho. 

Invbrnbss. 
(a)  Mr.  and  Mrs.  Frank  Morrison  for  five 


years,  paid  in  fuU 
MacLeod  of  MacLeod 
Mr.  J.  0.  MaoDonald 

Pbrth. 
The  Hon.  A  G.  Kinnard,  M.P. 

Bbkfbxw. 
Sir  Peter  Ooates 


£250    0 


Boss. 
Mr.  ani  Mrs.  John  Fowler 

SUTHERULXD. 

The  Lord  Bonald  iGh>wer,  M.P. 

Anolbsea. 

The  Lord  Clarence  Paget  and  Lady  Clarence  Paget 

Carxakvon. 
The  Lord  Penrhyn 

Denbigh. 
Sir  Watkin  Williams  Wynn,  Bart,  M.P. 

Glamoroax. 
The  Bight  Hon.  Lord  Aberdare 

Kbw  South  Wales. 
Sir  Daniel  Cooper,  Bart. 

Australia. 
Sir  G.  Verdon,  K.O.M.G.,  C.B. 


inscELLAirsoirB. 


WEATHEB  CHABTS  IN  NEWSPAPEB8. 
By  B.  H.  Soott,  FJL8., 

(Dinetor  of  the  Mttoorolofieal  Office). 

The  recent  appearance  of  weather  charts  in  some  of 
the  daily  papers  has  attracted  the  attention  of  maay  to 
whom  suon  charts  are  new,  and  who,  though  4hey  may 
have  realised  the  fact  that  the  weather  all  over  the 
British  Isles  on  the  same  day  is  not  the  same,  do  not  Bee 
how  the  conditions  prevailing  in  one  district  inflneood 
those  in  another,  or  how,  by  a  comparison^  $j,  of  thi 
weaUier  in  Ireland  and  Scotland,  with  that  in  En^aad 
on  any  dav,  we  can  form  some  idea  of  the  changes  whid 
will  probaoly  have  taken  place  by  next  morning. 

The  honour  of  having  Men  the  first  to  render  poanhte 
the  discovery  of  such  relations  as  those  just  indicated, 
by  the  publication  of  daily  chuts,  is  dae  to  Le  Yerrier, 
who,  in  1868,  brought  out  ids  B*UUiin  InUmMtioitti, 
containing  a  lithoffraphic  weather  chart  for  Europe,  and 
the  exam^e  set  by  nim  has  been  followed  by  this  oountzj, 
whose  Daily  Weather  Charts  date  from  ifarch  11, 1872, 
and  are  now  distributed  at  the  rate  of  about  500  copies 
a-day  to  subscribers,  and  for  exhibition  at  various  public 
offices,  seaports,  and  fishing  stations.  It  is  hardly 
necessary  here  to  allude  to  the  charts  issued  by  the 
Signal-office,  Washington,  of  which  three  appear  for 
everv  day,  or  to  Captain  Hoffmeyer's  charts  for  the 
whole  of  Europe,  which,  however,  appear  some  monthi 
after  date,  and  are  only  useful  for  the  detailed  scientific 
study  of  weather. 

The  advantage  presented  b^  such  a  graphic  account 
of  the  weather,  as  compared  with  a  mere  tabular  record 
of  observations,  need  hardly  be  mentioned ;  it  i§  ahnoet 
like  the  difference  between  a  picture  and  a  desoriptioa. 
But  I  may  here  explain  that  the  charts  whidi  aooom- 
pany  our  own  Daily  Weather  Beports  are  four  in  number, 
and  give  a  reraesentation  of — (1.)  The  barometrioal 
pressure.  (2.)  The  temperature.  (3.)  The  wind  and 
sea  disturbance ;  and  (4.)  The  weather  and  state  of  the 
sky  over  the  United  Kingdom,  and  some  of  the  a^jaMot 
parts  of  the  Continent,  tor  8  a.m.  every  morning. 

It  is  not,  however,  with  the  dail^  weather  charts  that 
I  have  to  deal  at  present,  but  with  tiie  charts  whidi 
have  appeared  since  April  1  in  the  Timst,  and  of  late  in 
the  Sour  also,  in  which  it  is  endeavoured  to  riiow  the 
leading:  features  of  the  four  charts  just  mentioiied  cott- 
bined  m  one  chart,  and  so  I  must  ooofine  my  mna^ 
to  the  amount  of  information  which  these  convey. 


JOtTRNAL  OF  THE  SOCIETY  OP  ARTS,  Jolt  23,  1875. 


Ift 


Hist  ft  drctiktiioii  of  dOO  oopiet  ddJj  U 
TkG\km^  s»  ccrmparod  with  tliQ  nuDkljer  df 
of  nay  of  oar  landing  fiaperSt  and  io  for  a  hmg 
|»tl«!iit(eDtioQ  of  tha  Ueteorologica]«offloe  tiiA  been 
Mied  to  iho  undoubted  desirability,  and  the  qQastioa- 
yomhilityt  of  proyidmg  in  a  short  space  of  tiro©  a 
it  nitibk  for  tho  oolamrifi  of  ^  newspaper.     Thej 

ftof  fciTing  jieinjteiitly^  urged  the  mattar  till  it  mot 
fell  nEO(^»  16  due  to  Mr,  Fraoois  aalton,  F,H,S., 
m  the  practical  detiiis  of  the  prcMseai  have  been  de- 
Mtati  pcrtlected  by  Mes^fn.  Sbaaks  and  Johnaon,  of 
^Bitent  Typo  Pooading  Compiuiy* 
loft  J  h^  of  interest  to  see  how  &ii«h  a  cb&rt  is  ppo- 
ri,  wb»t  it  thowB  us  about  tho  woatJwsr  of  tho  day  for 
lb  it  k  drawn,  aiid  finally  what  i$  ita  nao  oa  to  form- 
i  judgment  of  tha  weather  pTobiblefor  tho  next  day, 
Wmsh  tiik  la«t  ciumot  ba  given  within  the  limits  of 
gicLj  inch  M  the  prescntt  even  were  our  knowledge 
penMf  oo^ol  iolo  zQ^olar  kwa  And  rules. 
pt  produotioti  of  tbe  ch^kd;  Is  a  pretty  simplo  matter* 
"llaervAtionD  at  about  50  stations  m  them  klondfl  and 
Coutinmit  aTO  takea  at  about  S  a.m.,  and  tele- 
I  in  cypher  to  London,  wbaee  they  arrfr^  whoa 
I  vrii  before  iO  o'dock.    Am  fiist  aa  tiiey  comeiA 
«M  put  down  in  th^r  proper  placet  on  a  Urfo 
;iffid  fu  aoon  ba  Vim  churt  is  finished,  so  aa  to  afforJ 
jsoahly  complete  view  of  tho  ^eaoral  state  of  aftUin 
iBKil^^^  for  the  d^y^  the  chart  for  the  newspapera  ia 
"         '   The  apaee  whix^  can  be  aIIattF^d  to  the  ohait 
I  of  the  TivKJiA  but  smi^IIj  aud  30  it  is  neoos- 
Lae  into  it  nM  murh  infurmfition  as  poaatbb 
^ttstifiotng  cbamau.     Wlia.t  ihii  information  ia 
'  e^f^iiiL  mitxt  mn,     Onoe  tho  chart  is  dm  wo,  it 
iMha  ^tant  Type  Founding  Cocnpany's  works 
t  Ite-iqiiare,  and  thare  copied  mech&nicaUy,  at  a 
i  taHfOp  on  a  slab  of  a  epac^al  composition,  whioh 
ia  formed  in  a  mould  bWin^  in  bold  reliel  the 
I  of  the  liind  on  the  map*    This  outline,  of  courae, 
'^t  in  the  impri^^aion  as  a.  deep  groove.    The  ©n- 
b  done  by  a  drill,  the  depth  of  the  cut  being 
[by  the  workman.     Tha  oaly  apeciality  about 
f  thu  procoas  ia  that  tho  competition  cuts  quite 
out  risk  of  chipping.    The  ourvea  are  copied 
a  the  charts  while  the  woida  and  letters  are  put 
rnMaaa  of  tempbitea,  so  oa  to  ensure  uniformity  in 

^ismt  tho  engravin^f  Is  complotod  the  slab  ii 
fumiih  a  Ciuit,  which  is,  in  tho  first  inetance^ 
rltAher  fusible  metal  to  eave  time  in  coolmg, 
ildiock  being  obtaineii,  the  ordinary  process  of 
limpreaaioD  from  it  in  paper  easuea,  and  thii 
,  it  is  a  Simple  matter  to  produce  from  this 
any  number  of  stereotype  blocks  type  high» 
Tire  then  sent  to  the  newspapor  offioei,  sot  up  with 
and  worked  off  in  the  usual  way,  juat  like  a 
^of  ktterrpreflft* 

point  than  la  what  this  chart  «howa  us.  In 
HKtm  we  lee  the  dotted  liaee;  theoa  are 
M  **mahxa,^'  horn  two  Greek  words  mean* 
ramxTi."  These  linea  are  obtained  by 
on  the  chart  to  join  togother  th^^  plaeea 
btfoniMaifMl  Teodinga  are  the  eamei,  and,  eu 
«ce  proa«ntly,  they  are  the  most  important  linos 
togiT^?  on  a  weather  chart,  to  show  ua,  when  their 
j^^'  ■  t rights  what  tiie  winda  and  weather 

*^y  II*  other  entries  on  the  chart  are  the 

(■Kiij.  ^,  .  I  u* in  prominent  staliens;  the  state  of 
^mhm  and  the  eea  disturbance,  which  are  given  in 
*i  t^KN  latter  being  always  in  oapiial  letters ;  and 
'  v!(t  not  leasti  tbe  wind,  which  is  shown  by 
mg  m(h  it,  not  (fffainst  \t^  like  tho  vaue  of  ft 
«<tri»k.    The  forcB  of  tho  wind  ia  shown  by  five 

r"i.  wfcioh  ue  m  foilowf ;— Q  calm,  ^-^  Ugbt,  ^-^ 
1 1—^  a  gale,  ^^  a  violent  ^lo.  The 
wast  like  thoae  given  below,  and  it  can 
ini  in  hour  after  the  oompletion  of  liio 
la  th«  office* 


With  regard  to  the  actual  iaterpK?tation  of  the  charts 
I  must  pre-suppoae  iu  mj  rsaden  tome  knowledge  of 
the  alemanla  of  laeteorology,  else  it  would  be  bopelesa^ 
withm  the  limits  at  my  diaposal^  to  render  what  f  have 
to  say  intelligible.  The  moflt  important  prinoipH  of 
whii^h  sight  must  never  be  lost,  i^  that  of  the  i^tion 
of  tbe  wind,  both  in  di taction  and  f^rce,  to  the  distribu- 
tion of  baromi<irioal  preseure.  Wind  is  produced  by 
differences  of  pressure,  for  the  air  naturvlly  fiows  frooi 
a  place  whem  preiaure  is  in  exceaa,  to  one  where  it  ii  \sk 
dcf^eti  fiaid  this  motion  of  the  air  m  wiad.  Tho  wind 
mo  vet  oot  in  attai^ht  lines,  but  in  gr^itt  curves  or 
sweeps,  and  its  motion  is  ruled  by  the  distribution  of 
pressure^  as  we  shall  soon  ai^,  A  fiancee  at  almost 
any  of  these  chaHi  wiU  show  tbat,  oven  on  the 
cidmest  day^  Uiore  are  appreciable  di^eiOQoea  betweea 
tlie  burometricjU  readings  taki^n  aA  t^«  lome  time  over 
the  United  Kingdom.  Metoorology  is  not  at  ptmmil 
able  to  explain  wh'tt  the  cauies  of  iucb  diffefeao^  of 
presaurs  ate — ^if  it  were  wia  should  have  mado  many 
steps  towardi  tihe  accurate  prediction  of  waather^-^and 
we  muat  for  the  pi^ient  tako  these  areas  of  high  and 
low  prassnre  respectively  aa  existing,  bat  wd  m^  aiaert 
that  on  the  maltial  ac^-on  of  these  aiesi  on  each  othar 
all  our  weatlier*  with  ita  manifold  and  perpleKing 
change^  depends.  The  areaa  are  called  cyclonic  and 
ftuticyclonici  from  the  (ireek  word  K^Kat,  a  circle; 
Piddingtou,  the  author  of  the  ''teaman's  llaudbookof 
the  Law  of  Storm*,"  having  be«n  the  £lrst  to  propose 
^ue  genariiO  name  of  *'  cyclones''  for  titve  typhooas  of  the 
EMem  Seaa  and  the  hurriQano«  of  the  Atlantic,  which 
at«  each  connected  with  ait  area  of  very  low  pressufe 
(i.tr.,  an  area  wh«ira  th«  bat*omatBr  baa  &llan  tot 
mpidly),  round  whioh  the  wind  sweeps  with  Isrtifio 
velocity.  FracticaUy,  at  present,  any  region  of  relatively 
low  pressure  ia  called  cyclonic,  and  any  riigion  of 
relativt^y  high  pressure,  anticydomo.  If  at  ftny  pUoe, 
or  over  any  district,  the  barometrical  reading  ia  tower 
than  at  the  places  ail  round  it^  that  place  or  diatrlat  is 
the  centre  of  a  oyclonie  area  \  if,  on  the  contrary*  the 
reading  at  the  place  or  district  ia  higher  than  at  plae^i 
all  round  it,  that  place  or  dialiict  la  the  centre  of  an 
auticyolonJc  area. 

A  chart  like  those  now  under  oonaidi^ration  is  rarely 
snffieieilt  to  show  the  full  extent  of  ao  area  of  cither 
clan,  but  we  can  fifath^r  from  tho  general  course  of  the 
isobars,  and  tha  (lire{:tioni§  of  the  aev^ml  winds  whuslt 
are  shown  on  it,  where  the  respective  areas  lie.  Theee 
azeaa  or  legious,  oa  they  are  alao^  called,  are  shown  on 
a  chart  1^  the  course  of  the  laobara  whieb  enclose 
them.  On  such  a  chait  there  are  several  iaobarfl  cor- 
responding to  the  vsiioua  gradationa  of  barometrical 
preaaure.  Take  the  chart  for  AprO  29,  gmo  below 
(p.  T79).  Tho  isobar  of  the  lowest  readings  la  that  of 
29' P  ins.,  it  is  therefore  the  nearest  to  the  centra  of  the 
cyclonic  area,  and  aooordingly  it  is  taken  as  a  sign  of  the 
fxtftfinoe  of  such  an  area  to  the  northward  of  the  North 
Sea,  and  that  this  ia  a  correct  supposition  is  provt^l  by 
tho  direction  of  the  winds  in  Norway,  as  will  shortly  be 
pointed  out  and  aa  ia  si^ml  from  ^e  explanatory  re* 
marki  on  that  fdiart.  The  iaobar  of  30*2  ine.  ia  the 
bluest  oathe  chart,  it  is  nearly  cloeedr  and  La  more  or 
leu  surrounded  by  tho  taobar  for  30 '1  ins.  Theee 
isobars  show  u*  thai  an  anticyclonic  area  is  lying  oTeff 
the  entranoe  of  the  English  Channel,  and  this  sji-afemeiat 
is  oonflrmed  by  the  sweep  of  the  winds  at  Scllly,  Bi^ 
and  BtarritE,  as  will  be  at  once  explained.  On  this  chart 
the  isobar  of  ^0  ins.  marka,  so  toepeak.  the  neutral  aFea» 
but  cyclones  and  antioy donee  or*  relativt  tftit^.  The 
Tending  may  be  abo've  50  ins.  a^t  the  centre  of  a  cyclonic 
area^  or  below  20-5  ins^  at  the  centre  of  an  antlcyclDoic 
area.  1^  greatest  ear&  muat  be  taken  out  to  identify 
the  iaobare  with  the  aroaa  of  atmosphettcal  preaiaA 
whieh  the^'  mark  out.  Tb«  i«obara  azi^  not  ^^demc  fir 
antieyclonic,  thouj^  the  winds  may  be  said  to  have  a 
cyclonic  or  anticyelonic  sweep.  That  the  de&utioB  givfii 
above  of  a  cyclonio  are?a  is  fully  borne  out  by  tlie  cAmrt 
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m  ^uettion  we  may  ihow  by  the  fisust  that  the  lowest 
reading  reported  that  morning  was  29*8  at  Skadesnaes, 
and  aS  roind  it^  as  far  as  reports  go,  we  had  higher  read- 
ings. Wiok,  29-86 ;  Aberdeen,  29*89 ;  Cnxhayen,  30*07 ; 
the  Soaw,  29*93;  Stockholm,  29*89;  Ohristiansond, 
29*87.  The  report  irom  the  Shetlands  had  not  airiyed 
whea  the  ohart  was  drawn.  While  speaking  of  the 
extent  of  the  areas,  we  may  say  that  while,  as  a  general 
rule,  the  cyclonio  areas  are  far  more  limited  in  super- 
ficial extent  than  tiie  anticyclones,  the  former  some- 
times attain  prodigious  dimensions,  one  on  the  19th  of 
January,  1873,  having  coTered  the  space  from  the  Bay 
of  Biscay  to  Iceland. 

It  may  now  be  asked,  how  does  the  direction  of  the 
wind  enable  ns  to  judge  of  the  distribution  of  pressure  P 
This  is  the  gi[oat  diBoovery  of  recent  times  in  weather 
knowledge.  The  air  either  flows  out  of  an  anticyclonic 
or  into  a  cyclonic  area,  but  it  moves  in  a  curved  course 
Bweepinground  the  centre,  where  there  is  a  calm  in  both 
ca^.  The  direction  of  this  motion  in  the  northern 
hemisphere  is  with  watch  hands  in  the  former,  and 
againtt  watch  hands  in  the  latter  case ;  in  other  words, 
if  we  started  from,  the  south  point  of  any  area  and 
drifted  before  the  wind  which  was  blowing  there,  we 
should  in  the  former  case  move  as  an  East  wind,  and 
afterwards  change  through  S.E.  and  8.  to  B.W.  and  so 
on ;  in  the  latter  case,  we  uiould  begin  to  move  as  a  West 
wind,  and  afterwards  change  throueh  S.W.  and  S.  to 
S.E.,  fto.  If  we  consider  eitner  of  tnese  instancfn  care- 
fully, we  shall  see  that  when  we  are  drifting  with  our 
back  to  the  wind  we  have  always  a  higher  barometrical 
reading  on  the  right  hand  than  on  our  left ;  this  is,  in 
other  words,  that  the  direction  of  the  wind  is  nearly 
parallel  to  the  isobars.  This  is  all  stated  very  concisely 
by  what  is  known  as  Buvs  Ballot's  Law,  which  is  as 
follows: — ** Stand  your  back  to  the  wind  and  the 
barometer  will  be  lower  on  your  left  hand  than  on  your 

Hence  we  see  that  from  the  direction  of  the  wind 
wd  can  draw  positive  conduaions  as  to  the  distri- 
bution of  pressure.  If  we  have  a  south  wind  in 
the  west  of  Ireland,  we  know  that  there  must  be 
an  area  of  low  pressure  over  the  Atlantic  outside  our 
coasts  to  produce  it  In  the  same  way,  westerly  winds 
in  Oaithness  and  Shetland  show  positively  that  the 
barometer  over  the  Faroes,  and  probably  over  Iceland 
too,  is  lower  than  it  is  with  us. 

It  is  needless  to  multiply  examples  like  the 
above,  and  I  must  say  something  about  the  means 
which  we  possess  of  judging  of  the  wind  force  from 
barometrictu  readings.  The  force,  moreover,  depends 
on  the  difference  of  pressure  over  a  definite  distence. 
If  the  barometer  in  Ix)udon  is  an  inch  higher  than  it  is 
gay  in  Edinburgh,  there  will  be  a  strong  wind  from 
the  westward  over  the  north  of  England— in  fact,  a 
storm,  while  if  the  difference  in  readings  between  the 
same  places  is  only  a  tenth  of  an  inch  there  will  be 
hardly  any  wind  at  all.* 

This  is  all  simply  expressed  by  the  idea  of  a  *' gradient," 
as  a  means  of  gauging  these  differences.  The  bare- 
metricAl  gradients  cited  in  the  remarks  on  the  daily 
charts  are  in  hundredths  of  an  inch  of  mercury,  and  the 
definite  distance  is  50  geographical  miles,  and  it  is  found 
that  the  wind  will  not  reach  such  a  force  as  to  be  too 
strong  for  yachts  and  small  craft  unless  the  gradient  is 
at  leut  six  hundredths  of  an  inch.  The  direction  of  the 
wind  will  always  be  nearly  at  right  angles  to  the  line 
along  which  the  gradient  is  cited.  These  principles 
form  the  very  foundation  of  our  knowledge  of  weather, 
and  they  are  nothing  but  a  development  of  Buys  Ballot's 
Law. 

It  need  hardly  be  pointed  out  how  the  principles 
which  have  just  been  mentioned  deal  a  death-blow  at 


the  old  rules  for  weather  which  are  expressed  in  tbs 
words  still  to  be  seen  on  barometer  scales,  **iiyr,'* 
<' change,"  <'rain,"  «  stormy,"  &c,  which  an  little  Iw 
than  utter  nonsense.  It  is  undeniable  that  there  is 
more  chance  of  strong  wind  when  the  barometer  is  tow 
than  when  it  is  high,  but  this  arises  from  the  drcaa- 
stanoe  already  mentioned,  that  oydonio  sress  ire 
usually  much  smaller  than  antioyolonio,  so  that  whoi 
the  barometer  is  low  there  is  probability  of  a  itoep 
gradient,  from  adjaoent  higher  readings,  ezistiDf, 
than  when  the  readings  are  high ;  although  it  sooe- 
times  happena  that  the  barometer  in  these  islsndi  wiH 
remain  for  a  day  or  two  below  29  inches,  t.e.,  bdov 
«  stormy,"  without  much  wind,  as  the  gradienti  en 
slight 

I  shall  now  proceed  to  ^ve  practical  instanceeof  Oi 
use  of  these  charts,  but  in  domg  so  I,  as  before  stqmkH 
must  give  my  readers  credit  for  an  acquaintance  vitib  i 
portion  of  ^e  A  B  0  of  practical  meteorology,  the  bdd 
the  difference  between  the  two  great  currents  of  air,  ti» 
equatorial  (S.  and  S.W.)  winds  which  are  warm  vA 
moist,  and  the  Polar  (N.  and  N.K)  winds  which  in 
cold  and  dry.  I  must  also  preinise  that  it  ii  sflt 
possible  to  fl[nd  in  summer  such  telling  examples  of  the 
various  types  of  weather  as  are  met  with  almost  ddh 
in  winter,  so  that  we  must  only  do  the  best  we  can  via 
such  charts  as  have  already  appeared  in  the  Tma, 

I  shall  take  instances  of  the  two  classes  of  am 
wiUi  their  concomitant  weathers,  and  strive  to  ebow  aw- 
thing  of  what  may  be  learnt  from  them.  The  penod 
which  I  shall  first  describe  is  that  frcm  April  27-H 
which  was  cyclonic,  although  not  yery  markedly  so ;  u, 
there  was  a  p^eral  deficiency  of  barometrical  preMN 
near  the  XJmted  Kingdom,  as  is  shown  by  the  paaageof 
several  cyclonic  areas  over  these  islands ;  and  see  what  it 
teaches  us  not  only  about  cyclones  or  areas  of  bov' 
metrical  depression,  but  about  tihe  laws  of  their  moliaa 


*  This  very  stfttemmt,  almost  tctidnn  verbis^  oocnn  in  Webster*! 
**Beoiirriiig  Monthly  Periods  of  Atmospheric  Action/  London. 
l^ST,  n.  aoi,  bat  it  nnfortanately  attracted  no  attention  when  flrst 


? 


April  27,  8  a.m. 

In  the  first  insteaoe  we  have  icmr  isofasn  ^m 
miiinafag  that  pressure  is  least  off  our  soctiMnoM"^ 
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Ad  highest  m  the  looth.  The  windi  are  generally 
mtlf  perallel  to  the  isoban,  with  a  tendenov  of  influx 
if  iir  towards  the  region  of  least  raessure,  bat  to  this 
hve  are  are  some  exceptions.  The  south  wind  at 
Skademaee  is  affidoted  b^  the  coast  line  of  Korwaj ;  the 
rah  north-west  winds  in  Denmark  belong  to  a  sjratem 
tf  depression  which  has  just  passed  over  that  country, 
lad  Uie  winds  in  France  are  irreffolary  being  merely 
ight  local  airs.  The  general  wind  is  from  W.  to  S.Wl, 
)Qi  while  in  the  sodui  of  England,  near  the  region 
it  bigh  pressure,  the  weather  is  warm  and  fine,  though 
iloody,  mist  is  reported  from  Scarborough,  and  in  ue 
uMth  of  Ireland  and  Scotland  the  weather  is  showery, 
mn  with  thunder  storms  ^a  frequent  accompaniment  of 
idfandng  depressions)  on  tne  eastern  shoree  of  the  latter 
oantry,  while  rain  is  fiillin^  in  Caithness  and  at  Chris- 
iaasond  in  Korway  also,  with  a  south-west  gale.  The 
irobahility  from  these  conditions  is  that>  by  next  mom- 
Dg,  the  area  of  low  pressure  will  have  advanced  to  the 
•itwird,  and  that  the  winds  in  Scotland  will  haye  yeered 
0  west  or  north-west 


April  28, 8  a.m. 

The  chart  for  next  morning  shows  us  that  the  cyclonic 
trea  existing  over  the  sea  on  the  preyious  day  has  ad- 
vanced over  Norway,  and  the  winds  shown  on  the  coast 
tf  that  country  belong  to  its  rear,  being  K.N.E.  to 
N.K.W.,  confirming  the  statement  just  made  as  to  the 
^tion  of  the  centre.  The  isobar  of  20-8  ins.,  which  on 
ne  27th  passed  from  the  island  of  Harris  to  near  Trond- 
l«nin  Norway,  now  sweeps  from  just  outside  the  Nor- 
vegian  coast  and  across  Denmark  to  near  Copenhagen. 
^  reduction  of  pressure  oyer  Germany  had  caused  the 
^  of  hi^  pressure  to  become  contracted,  so  that  the 
vinds  in  France  take  an  anticydonio  sweep  round  it, 
^  the  weather  in  the  south  of  England  remains  fine. 
f&  the  North,  howeyer,  we  haye  some  signs  of  approach- 
lag  distorbance  in  the  shape  of  the  adyance  of  another 
e^donio  area  with  its  system  of  winds.  The  barometer 
^  risen  briskly  since  the  ^reyious  day,  imd  is  now,  at 
l}f^'\  giving  way  again  in  the  Hebndes,  while  doud 
>w  lain  haye  beocoie  more  general^in  the  north. 


We  see  by  theohaztfor  next  morning  that  the  new  de<* 
preesion  is  following  the  track  of  its  predecessor  pretty 
closely,  but  its  centre  is  situated  near  the  Shetlandi^ 


Cloudy tsr  ' 


{April  29, 8  a 

for  the  easterly  winds  in  Norway  must  be  on  the  northern 
side  of  the  centre  in  accordance  with  Buys  Ballots  Law. 
although  frt>m  the  absence  of  information  we  cannot 
draw  tne  closed  isobars  which  would  mark  it  out  more 
definitely.  However,  the  direction  of  the  winds  in 
Norway  from  the  eastward,  shows  us  that  the  area  is 
not  a  large  one,  and  that  it  will  probably  cross  the 
North  Sea.  The  fog  and  mist  haye  reached  the  eastern 
shores  of  that  Sea,  while  in  these  islands  the  sky  has 
cleared,  and  the  anticyclonic  system  of  the  previous  day 
in  the  south-west  has  not  changed  its  appearance  mate- 
rially. 

The  next  chart,  for  April  30,  exhibits  a  very  interesting 
state  of  affairs.  The  small  depression,  whose  course  we 
have  traced,  lay  over  Jutland  and  the  Skager  Hack,  and 
could  we  see  Sweden  on  the  chart,  we  should  find  ttie 
cyclonic  circulation  round  it  complete,  while  the  easterly 
winds  in  its  rear  have  extended  to  Scotland.  Tho  area  of 
high  pressure  has  moved  eastwards,  and  its  outline  has 
assumed  a  most  irregular  shape;  but  our  weather,  in 
England,  remained  almost  unchanged.  In  Ireland, 
however,  the  wind  has  backed  to  south,  at  all  stations, 
with  a  rough  sea  and  cloudy  sky,  and  of  course,  accord- 
ing to  the  principles  so  often  quoted,  the  isobars  run 
north  and  south,  pointing  to  a  low  pressure  over  the 
Atlantic,  the  normal  conditions  accompanying  our 
south-west  wind  at  any  time  of  year. 

The  sea  which  came  in  was  not  caused  by  the  force  of 
the  wind  on  our  own  coasts,  but  by  gales  outside ;  in  fiict 
these  gales  grew  to  such  violence  on  the  3rd  of  May,  as 
to  force  the  Faraday  to  buoy  the  telegraph  cable  she  was 
laying  on  Uie  banks  of  Newfoundland,  and  they  sent  to 
our  coasts,  two  days  later,  the  sea  which  broke  up  the 
iU-feited  Schiller  in  a  few  short  hours,  though  haralv  a 
breath  of  wind  was  stirring  to  lift  the  fog  wmch  hid  the 
deadly  rocks  of  SoiUy  from  the  captain's  view. 

These  disturbanoes  which  I  have  traced  were  the 
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April  30,  3  ft.m. 

final  break-np  of  onr  protraotod  winter,  and  the  whole 
Beries  of  charts  show  that  when  wehaye  westerly  windeand 
fine  weather,  we  maj  expect  tiiat  to  the  northward  of 
these  ifliandsthe  wind  will  be  less  steady,  and  will  have  a 
tendency  to  veer  and  back  between  S.  and  N.W.,  while 
the  snooesBtre  depressions  pass  by,  or  oyer,  ns  to  the  east- 
ward. 

Such  a  direction  of  motion  as  this  is  general  wheneyer 
the  area  of  hi^h  pressure  lies  oyer  France.  The  cyclones 
follow  the  niiun  course  of  the  stream  of  air,  and  as  tiiat 
is  westerly  on  the  northern  side  of  the  anticydonic  area, 
the  oydones  moye  from  W.  to  £.,  as  was  the  case  on  the 
27th.  When  the  district  of  high  readings  lies  more  in 
the  sonth-west,  the  systems  of  depression  take  a  mote 
sooth-easterly  oonrse,  as  we  see  from  the  instance  of 
the  29th. 

As  an  example  of  an  anticydonic  period,  and  the 
dianges  which  it  brinffs  with  it,  I  uiall  take  May 
31st  and  the  two  following  days.  On  the  first 
of  these  days  a  bdt  of  high  prelBsure  stretches  frt>m 
Hdstein  across  England  and  Ireland,  enclosed  by 
the  isobar  of  30  mdies.  To  the  northward  and 
southward  of  this  the  isobar  of  29*8  inches  appears, 
indicating  the  podtion  of  two  areas  of  comparatiydy 
low  ]>ressare  on  eadi  side  of  the  central  belt  The 
wind  is  not  so  strictly  anfci^fdonic  as  might  be  expected, 
bat  still  it  draws  from  S.  W .  in  the  Nortii  of  Scotland, 
through  W.  in  Denmark,  to  K.E.  at  Onxhayen,  and  £.  in 
the  Qiannd.  The  flbarp  change  of  direction  of  the 
wind  Tomid  l^e  i)ointed  end  of  the  region  of  high 
pressure  is  yery  striking,  and  it  will  be  noticed  that  &e 
eeneral  motion  of  the  wind  is  with  watdi  hands,  or 
dhrectly  opposite  to  what  it  was  in  l^e  instances  preyionsly 
treated.^  within  the  central  area  the  breezes  are  Hght 
and  yaziable,  but  over  the  rest  of  the  chart  we  see  the 
two  great  currents  represented— the  equatorial,  witb  its 
S.W.  winds,  blowing  oyer  Scotland  and  the  West  of 
Norway,  and  bringing  with  it  a  warm  temperature,  I 
loudy  skies,  and  showery  weather ;  while  to  the  sou^- ' 


Mar31,8aan. 

ward  the  true  polar  current  appean,  as  a  odd,  diy,  ei4 
wind,  with  a  clear  sky.  E^Hsieiioe  teaches  ui  tbt 
wifli  such  conditions  we  need  xioteopeot  any  ysryradda 
change  of  weather. 


ijmo  1,6  a.Bu 


JOURNAL  OP  THE  SOOIETT  OF  ARTS,  Jolt  23, 


Ml 


Ifneit  mommgwe  find  thattho  b^omoter  hfis  r^un 
I  thin  0  2  in.  over  Scotknd  and  tba  Korth  Sl^a,  and 
^  intic)  cbnio  wyst^m  has  to  flomo  extent  changed  ite 
I  md  Hp{}c&mnc&i  having  opened  oat  on  ita  eafltfirn 
lloHd  in  on  itA  wd»t«m  sides*  for  &om  the  fact  of 
liidmp  at  Stonioway  and  Vakncia  being;  h<ith 
ir  30^ 2 in*,, wo  may  Tenture  to  draw  the  iflobat  over  the 
p  par  wcfitem  cooili  botwQfim  thoBo  atatione.  The 
m  the  wind  haa  b^n  to  diaphtce  Iho  ^qaatoriAl 
It,  which  now  dnly  ahowa  at  Btomoway  and 
iimd,  With.  Ha  d^ndy  skie$,  whilo  the  easterly 
te  gradually  eict^ndod  northwards  over 
And  the  clear  weather  is  reported  even  up  to 
with  thifl  remarkable  peculiarity,  that,  as  we 
with  the  conditions  of  summer^  wo  find  the 
the  Host  wind  increasing,  inasmuch  as  the 
5  of  the  north  of  Europe  is  much  higher  at 
thiui  at  th^  period  of  our  usual  east  winds, 
southward,  in  Provence,  we  see  dull  waathef 
where  the  atmosphere  h  no  longer  under  the 
^ic  inHuenoe. 
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art  lor  the  noxt  day  we  see  that  the  whole 
'iyatem  of  air  drcuiation  has  moved  away  to 
r  **^ward,  and  theoentral  area  of  high  pressure 
I  Norway,  Xha  eatterly  winds  have  become 
^ov»the  United  Kinfdom,  and  the  Boe  weather 
Itirith  them,  but  the  air  19  foggy  at  several 
;  J?*^,***®  ^y  ***"  Biaca^  we  see  the  cyclonic 
^  wiud,  with  rain  setting  in— the  unfailing 
J*f  the  approach  of  an  area  of  dopresflion.  This 
^i  ippeared  over  France  on  the  morning  of 
I  entirelT  obliterated  the  anticyolonio  actiona 
M*J«  jastbeen  tracing. 

^01,  VQ  have  an  area  of  high  pressure  moving 
jy®  ^«  north-eastward^  and  drawing  op  aftar 
^™^^7ly  winds.  The  area  is  more  extenaive 
of  the  cyclonic  Bystems  formerly  noticed  ;  its 
"awftsloggf^fl^ul  the  atmospheric  circulation 


The  moral  we  may  therefore  draw  from  this  latter  seriei 
of  charts  is,  that  whenever  we  see  an  auli cyclonic  system 
developed  on  the  chart  we  may  oaloulate  on  Ha  poreiat- 
ency  for  some  days,  and  we  need  not*  in  gtinoral,  e^cpect 
high  winds. 

bpace  would  not  permit  m^  eventf  th<jre  were  the  charta 
to  produce,  to  show  what  our  ohancos  of  weather  would 
have  been  if  the  anticyclone  had  lain  evec  Ireknd, 
when,  a  Buooossion  of  cyclonic  diaturbanoefl  might  have 
been  ezpeoted  to  take  a  southerly  cotirfte  over  t£e  North 
Soa,  causing  the  north^ly  winds  on  the  eastern  edge  of 
the  anttoyolone,  Lf.^  over  Great  Britain,  to  &cshcn, 
perhaps  to  the  force  of  a  gale,  as  each  individual  system 
paaaed  ua  by. 

Such  are  the  prlBciplos  we  have  to  guide  us  in  Jadging 
of  we4ither  and  m  issuing  wamini^s  of  atonns.  In  wintor 
if  the  charaeteristicai  of  the  different  winds  are  more 
decided,  the  motion  of  the  disturbances  is  often  more 
rapidf  and  the  whole  condition  of  affairs  is  far  mora 
serious.  Accordingly  it  moat  be  confeased  that  oof 
warnings  are  not  nnfirequently  too  late  to  be  of  much  ser- 
vice to  our  exposed  western  coaats.  One  great  reason  for 
thin  is  i  D  9u  ffi  L'  i  e  n  cy  of  inform  ation .  It  is  simply  im  possible 
that  r<=!pf»rts  taken  once  a  day  can  give  an  ac'ceiiat  of  all 
the  changes  which  supervene  during  the  twentj'-four 
hoars,  1%  is  equally  clear  that  to  see  at  breakfast  time  a 
chart  for  the  preceding  morning  ia  far  lea^  useful  to  na 
than  a  chart  for  the  previous  evening,  not  to  aay,  even 
for  midnight,  would  be.  The  attainment  of  improvod 
rapidity  of  publication  is  merely  a  matter  of  ^»  s.  d. 
Given  unlimited  money  and  the  thing  cttn  be  done. 

A  stereotyped  chart  can  bo  delivered  to  a  London 
newspaper  within  about  fonr  or  five  hours  after  the  obser- 
vations have  been  taken  all  round  onr  coaat,  but  the  mere 
cost  of  telegraphy  for  a  single  set  of  say  26  reports  ia  £  1  &s. 
a*day,  or  about  1^400  a*year  (incloding  Hundajs),  and 
the  expenaa  of  a  night  service  of  reports  from  »nch 
itaticni  ai  are  open  at  a  late  hour,  with  the  extra  attend^ 
ance  at  the  London  oMce  entailed  thereby,  could  not  be 
less  than  £1»QOO  a>year.  Had  the  Meteorological  Office 
tha  t  sum  at  its  disposal  for  the  purpose,  the  work  could  be 
done,  but  it  is  hardly  reaagnable  to  ask  the  Government  to 
pfiy  such  an  amount  for  the  ostensible  purpose  of  furnish - 
iog  seoent  weather  information  for  the  public  preas. 

It  is  a  vet7  favourite  matter  with  critioa  of  Knropeaa 
meteofulogieal  work  to  coutrust  the  weather  charta, 
imhliahed  thrice  a- day  at  Washington,  with  those  which 
are  inaed  on];jf  once  a- day  here.  In  such  strictures  the 
circumstance  is  always  Ignored  that  the  cost  of  weather 
tekji^phy  in  the  United  Stntes  is  £60,000  a-year,  eii- 
elusive  of  nil  salaries,  while  our  own  Meteorological 
Ofiice  can  only  devote  to  the  same  object  an  annual  sum 
of  leas  than  £3,000. 

In  conclusion,  I  may  make  a  short  digressien  with 
reference  to  the  principles  on  which  storm  wamingH  are 
iaued. 

As  soon  as  the  telegraphic  reports  indicate  that  a  dis- 
turbance of  the  atmoiphere,  probably  accompanied  by  a 
gale,  has  either  reached  us  or  is  near  onr  shores,  warning 
telegrams  are  issued  to  such  parts  of  our  coasts  as  are 
apparently  threatened.  The  principles  which  wo  have 
to  guide  us  in  forming  a  judgment  on  these  points  can* 
not  be  stated  in  a  paper  like  the  present,  but  they  are,  in 
very  general  terms,  as  follows  i — 

The  approach  of  a  cyclonic  diatur banco  is  shown  by 
the  fall  o£^  the  barometer  sind  the  changes  of  the  wini& 
at  the  different  stations,  in  accordance  with  Buya 
Ballot's  Law.  Corroborative  evidence  is  afforded  ij 
the  variations  of  temperature  and  of  weather,  by  the 
roughness  of  the  sea,  by  the  appearance  of  hidoes, 
auroras,  &c.  The  coasts  threatened  m  the  first  instance 
are  usually  those  where  these  symptoms  first  appear* 
The  probable  snbsequent  path  of  the  storm,  if  storm 
there  be^  is  shown  by  the  general  distribution  of  baro^ 
metrical  pr^asure,  as  already  explained,  and  by  the 
behaviour  of  the  barometers  at  our  dilfefcnt  stations  as 
the  time  wears  on. 
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The  degree  of  8iieo6i8  which  liM  attended  oar  wanmgB 
in  theee  idands,  OB  the  aTnsge  of  thelMt  tireyean,  hM 
be«n  that  oyer  46  per  cent,  hare  been  loUowed  bj  aevere 
ffalea,  and  ofer  88  per  cent,  in  addition  haye  been 
followed  by  winds  too  strong  for  fiahing  boats  or  yscbU, 
thoag^  in  theBneires  not  termtgtAm;  this  glTVi  a  tetel 
perooBtage  of  sacoesc  of  nearlj  80. 

It  cannot,  howerer,  be  too  emitetieally  stalled  tint 
the  meliOvfdogists  who  have  had  most  eaiperienoe  In 
dealing  with  meteorolo|fioal  tdegnq^^  in  Western 
Etnrope  are  most  decided  m  their  cvpoeitiott  to  any  idea 
of  their  being  able  to  foretell  weather  with  certaittty  in 
the  present  condition  of  o«r  knowledge. 


OOPTEIGHT  OF  BBfflteKS  BILL. 

The  objects  of  this  Bill,  which  has  been  introdnced 
into  the  House  of  Lords  by  the  Lord  Chancellor,  and 
was  read  a  second  time  on  Tuesday  lasL  are  to  enable 
the  CkNnnussioners  of  Patents  to  ezerdseaU  the  fonotions 
and  powers  formerly  Tested  in  the  Board  of  Tiade.  It 
will  come  into  operation  on  the  1st  of  January  next,  and 
may  be  cited  as  '*  The  Copyright  of  Designs  Act,  1875." 
TbA  Commissioners  of  Patents  are  empowered  to  make, 
and  when  made  to  revoke  and  alter  general  rules  for 
regulating  registration  under  the  yarioua  Designs  Acts. 
The  discretion  or  power  vested  in  the  registrar  under 
the  said  Acts  shall  be  subject  to  the  control  of  the  Com- 
missioners of  Patents,  and  shidl  be  exercised  by  him  in 
such  manner  and  with  such  limitfttions  and  rertrictions 
as  may  be  prescribed  by  the  said  general  rules.  Rules 
made  under  this  section  are  to  be  laid  before  Parliament. 
The  office  of  registrar  under  the  former  Acts  to  be 
abolished,  but  the  Commissioners  of  Patents  are  to  make 
suitable  arrangements  for  the  proper  performance  of  the 
duties  of  the  registrar  and  for  tiie  other  duties  directed  to 
be  done  under  the  former  Acts  of  Parliament.  Any  dele- 
«itioa  of  duties  to  the  derk  of  the  Commiasioners  of 
Patents  made  by  the  Board  of  Trade  shall  be  as  valid  as 
if  it  had  been  done  under  the  powers  of  the  Act  now 
before  Parliament.  The  Acts  refoxred  to  in  the  schedule 
are  5  and  6  Vict,  cap.  100 ;  6  and  7  Vict.,  cap.  65 ;  13 
and  14  Vict,  cap.  104;  21  and  22  Vict,  cap.  70;  and  24 
and  25  Vict,  ci^  73. 


C0&&EBP0HBE1VCE. 


OiraiAL    VOTES. 


Tha  Fatett  Bffl.— Since  the  lait  note  on  fUiidjeil 
petttioBs against  the BJUhave beenjpssBtrf to tts Hm 
of  Comnons  nom  the  Bradf <ffd   ChaBibflr  < 


(June  24),  Bridford  a&d  DMriot  Traded  CoDaeR(Jae! 
membera  of  the  SoatbaMptoB  Tiadss*  Conaol  (Jw! 
and  from  FnAsriek  Joioh  BaHaweU,  PMiAMt  d  fttti 
atitntloa  of  Meeksaieal  Eiiginsiis  <Ji^  8).  PsiitidBli 
alteratkos  have  heoa  pwisntsd  IraaB  ^  lahibllMa  i 
livMpool  (Jane  28).  TnhaMlants  of  Bedfort  (Jum  1^ 
Members  o<  the  Patent  Law  Coamittat  ( Jm  (24),  m 
from  the  worUns:  man  of  Boehdale  (June  24).  Mr.  C 1 
Parker  Bhodes  (June  28)  prays  for  Royal  Coboumm  I 
consider  some  proposals  whkhlia  makes  with  a  vitv  l>  fl 
roform  of  the  Patsnt-laws.  Up  to  Ihs  61h  initat  I 
Mtitions,  with  246  slgnatorss,  have  been  preMBled  wM 
Che  Bill ;  24  petitions  with  905  signatarai  nay  far  M 
dons ;  one  petition  with  one  denature  asks  f or  a  B^ 
CoianuHloDf  and  onepetitiott  witn  179  signal  atee  uiiil 


AN  ABT  CITRIOSrrY. 

Sm, — ^A  painting  belonging  to  myself  is  now 
on  view  at  the  Leeds  Exhibition  (No.  782a).  It  re- 
presents a  party  of  Indians  gold^waihing  in  a  pool. 
An  engraving  of  it,  by  Theodore  de  Bniy,  is  in  the 
Hiitoria  Asneriea,  an  old  Xatin  book,  published  in 
Frankfort  in  1560.  The  picture  is  believed  to  be  the 
original  work  from  which  the  engraver  produced  the 
illnstrationy  but  who  painted  it  is  ziot  known. 

The  painting  is  cleverly  finished  in  bas-relief,  in  a 
manner  totally  different  from  that  of  any  known  nuMter. 
Size,  50  in.  by  40  in.,  on  canvass.  Some  of  your  readers, 
learned  in  art,  may  know  something  of  its  origin. — I 
am,  &o.,  Gbo&ob  Ellis. 

10,  Bolton-road,  Bt.  JohnVwood, 
Jnly  21st,  1S76. 

The  members  of  the  Boyal  Commiaaion  on 
SoisBtiik  InstrastioB  and  the  AdvanosBMnt  of  SdoMahave 
now  held  their  flaal  eittSng,  and  appnded  their  sigpatures 
to  the  followina  reparto:— Tha  sixth  report,  on  Bdenoe- 
teaduag  in  Public  Mid  Endowed  Soboois;  the  seventh 
report,  on  the  University  of  London,  the  Universities  of 
Scotland,  the  University  of  Dublin  and  Trinity  College,  and 
the  Queen's  University  in  Ireland ;  and  the  sMith  and  final 
report,  on  the  Advancement  of  Science  aad  flis  Belatlons 
or  Gtovemment  to  Science. 


a  Select  Coaunltlee.  fhersisnot  asin^epetitiOBmM 
oftheBiU.  ItisunderstoodthattheBill  will  not  bffl 
oeeded  with  this 


Szhibition  of  Saiantiilo  Apparatus.— This  ExhSiil 
at  South  Kensington  will  open  on  the  1st  of  inil,  Ml 
and  remain  open  tmtil  the  end  of  September,  tfter  vU 
time  the  objects  will  be  returned  to  the  ownen.  ItvT 
has  been  akeady  intimated,  consist  of  instrasMsti 
apparatua  emplo^  for  research,  and  other  eoieniik 
posse,  and  for  teaching.  It  wHl  also  indate  vpft 
illustrative  of  the  progress  of  sdenoe»  and  its  amm6 
the  arts,  as  well  as  snoh  as  may  possees  spedil  ism 
aooount  of  the  persons  by  whom,  or  the  mTeetipliai 
whioh,it  had  been  employed.  The  predse  limits  en disi 
under  several  sections  in  a  syllabus  whioh  bssWtsiM 
for  the  information  of  exhibitors.  Models,  dn  "~ 
photographs  will  also  be  admissible  where  tke 
cannot  be  ssnt.  The  apparatus  may,  in  oertsiB 
arranged  in  train  as  used  for  typical  inveeti|ati —  -^ 
arrangements  will  be  made,  as  far  as  it  may  be  fooadia 
cable,  for  systematically  ArpV^mirig  ^nd  iunstntia^tBi 
of  the  apparatus  in  the  various  seotioas.  Fonni  os^ 
to  enter  desorfpCions  of  otgeots  offered  for  ezhiUtiae  bM 
obtained  on  application  to  the  Director  of  the  Sostbfi 
sington  Museum,  London,  S.W.  These  foras  afaMU 
filled  up  and  returned  as  soon  aa  possible,  so  thst  exkftf 
may  receive  early  intimation  aa  to  the  admiaibOity  fi 
objects  they  propose  to  send.  The  cost  of  osnii^  <i 
objects  selected  for  exhibition  will  be  defrayed  bytht  Sdl 
and  Art  Department  It  is  hoped  that  institutioBt « ii 
viduals  havmg  instruments  of  nistoric  interest  will  U J 
enough  to  lend  them.  The  f oUo vteg  sre  the  variooi  ira 
into  which  the  Exhibition  will  be  divided  :-Aiitfa« 
Geometry,  Measurement,  Kinematici.  Statics  end  DjvJ 
Molecular  Pbyuos,  Stand,  Light,  Heat,Mtnitin*a 
tricky,  Astronomy,  Applied  Mechanics,  ChemiitiT,  M 
ology,  Geography,  Geology  and  Mining,  Uhmm 
CrystallogTapby,  and  Biole|^. 


H0TICB8. 


THIIXBBABi: 


The  icfUowmg  worioB  hwe  been  pnmaM  to  tM 
librery: — 

La  L^islation  de  rinstmction  P^in*^^,^^ 
depuis  1789,  jusqu'i  nos  jours,  psr  M.  GrtoL  (3  ^ 
Pans,  1874.  MouKues  feraa.npres8ntsdVftiiJii»J 
James  G.  a  Fnsaell. 

KenmnoAitof  JaMOk  Ptet  L  ByG.AAid^ 
and  J.  L.  Bowea.  London  U7«.  Sotkana  md  ^ 
Presented  by  the  Authors. 
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John-street,  AddpM,  Lomdon,  W.C, 


PBOCEEDIHGS   OF   THE    SOCIEIT. 


SXAXDIATIOKS,   1878. 

The  Council  have  decided  that  the  Society's 
scheme  of  Examinatioiis  shall  be  thoroughly  re- 
Tised,  and  have  appointed  a  Committee  for  that 
purpose.  The  Programme  for  1876  will  be  issued 
as  soon  as  the  details  have  been  settled  by  the 
Committee. 


XirSICAL   8CH0LAB8HIP8    OF   THE    80CIBTT    OF 
A&T8. 

It  is  proposed  to  form  a  fund,  to  be  subscribed 
among  the  members  of  the  Society  of  Arts,  for  the 
purpose  of  establishing  scholarships  open  for 
competition  among  qualified  persons  nominated 
by  the  Society  for  examination  in  such  competi- 
tion. Members  willing  to  make  donations  or  give 
subscriptions  in  aid,  are  requested  to  communicate 
with  the  Secretary. 

The  following  subscriptions  have  already  been 
promised : — 

Lord  Alfred  Churohill  (Chairman  of  Council),  for 

6  years,  yearly £5 

Sir  Henry  Cole,  K.C.B.,  for  five  years,  yearly   ....  6 

l^-T^X                   „           „        '„'    ....  2 

«ter  Graham                  „            „            „        . , , ,  2 

Andrew  Cassels                 „            „            „        ....  2 

RJ.Reed,C.B                ,1           I!           „'        ...i  6 

R.  Rawhnson,  C.B.           „            „            „        ....  2 

EdwmlAWT^oe              „           „           „        ....  2 

g»T»^Bw>oke                „           „           „        ....  6 

Hyde  Clarke 5 

F.  A.  Abel.  F.R.8 6 

Seymour  Teulon 6 

Major-General  F.  Eardley-Wihnot,  R.A.,  F.R.8.  . .  6 


lAIIOKAL  T&AUriVO  80H00L  FOB  COOKEBT. 

The  Education  Department,  the  Female  Training 
Colleges,  and  School  Boards  in  the  metropolis  and 
country  are  all  at  work  to  connect  instruction  in 
cookery  for  female  students  with  National  Educa- 
tion. The  great  want  for  a  long  time  will  be  pro- 
perly trained  teachers.     The  National  Training 


School  for  Cookery  has  several  students  in  training, 
and  seeks  for  more.  With  the  view  of  assisting 
this  important  movement  and  spreading  the  know- 
ledge of  it  especially  among  Institutions  in  Union 
with  the  Society,  the  Council,  on  the  19th  July, 
passed  the  following  resolution : — 

*'  That  a  notice  be  pablisbed  that  the  Cooneil  are  prepared 
to  establish  five  Boholarshipe  of  the  value  of  £10  lOi.,  giving 
free  inatruotion  to  female  teachers  of  cookery  to  be  trained 
at  the  National  Training  School  for  Cookery ;  tach  scholar- 
ships  to  be  awarded  by  competition ;  the  members  of  the 
Society  of  Arts  and  of  Institutions  in  Union  with  the  Societv 
to  have  the  privilege  of  naming  candidates  for  competition. 

It  is  expected  that  any  well-educated  lady  wbo 
becomes  a  certificated  teacher  of  cookery  (not  a 
domestic  cook)  may  look  forward  to  obtaining  an 
income  of  £100  a-year,  by  conducting  a  local 
school  where  adults  of  all  classes,  and  the  students 
of  public  schools,  may  attend  to  receive  instruc- 
tion and  to  practise.  The  competition  will,  in  the 
first  instance,  take  place  in  London,  in  the  month  of 
October  next.  Full  information  can  be  obtained  of 
the  Secretary  of  the  National  Training  School  for 
Cookery,  Exhibition-road. 


CAHTOB  LECTT7BES. 

The  first  lecture  of  the  course  of  Cantor  Lecture? 
on  '*The  Material,  Construction,  Form,  and 
Principles  of  Tools  and  Contrivances  used  in 
Handicraft,"  by  the  Eev.  A&thttb  Eioo,  M.A., 
was  delivered  on  February  8th,  1875,  as  foUows : — 

Leotube  I. 

On  Tools  fMsed  in  very  early  times  as  evidenced  in  • 
Pre-historic  Implements  and  Drawings  of  Ancient 
Date,  also  on  Tools  used  in  recent  times  amongst 
{so  called)  Savage  Races, 

In  a  course  of  lectures  on  mechanism  delivered 
in  this  room  during  the  winter  of  1871  and  1872, 
reference  was  made  to  the  place  man  should  occupy 
in  a  general  zoological  classification.  You  were- 
then  reminded  that  to  Aristotle,  who  died  322  B.C., 
we  are  indebted  for  the  first  attempt  at  accom- 
plishing such  a  classification.  The  disting^uishing 
characteristic  of  man  regarded  for  this  purpose 
alone  was  the  selection  by  Aristotle  of  a  feature 
whidi  is  especially  appropriate  to  the  present 
course  of  lectures.  Aristotle  called  man  '*  a  tool- 
making  animal,*'  for  he  could  not  find  any  other 
group  of  animals  who  made  special  implements 
and  used  them  as  we  do  tools.  So  generally  is 
this  view  of  man  accepted,  that  in  recent  times  the 
inferences  from  it  are  wider  and  more  extended 
than  Aristotle  could  have  anticipated.  For  anti- 
quarians now  admit  (without  controversy)  that 
wherever  on  or  under  the  surface  of  the  earth 
'*  tools  "  are  found,  it  is  clear  that  there  men  have- 
once  dwelt. 

The  first  traces  of  tools  are  said  by  geologists  to- 
be  met  with  in  the  post-tertiary  strata,  and 
accepting  ^^  statements  of  those  to  whom  public 
opiiuon  ass^S^^  ^  competency  to  read  and  interpret 
the  ^Mting  which  geologies!  pens  have  inscribed 
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upon  the  mAtemlBof  t^ueartli,  fhe  i&f^3i«no»  fHMb 
suoh  a  foot  16  that  man's  existenoe  may  be  plaoed 
80  far  back  tiiat  centuries  are  insignificant  periods 
of  time. 

Sir  Charies  Lyell  (from  snoh  dftta  as  arti  liow 
referred  to)  speonlalea  that  at  least  two  Imndf^d 
thousand  years  have  twesed  sinoe  im{4ements  weve 
formed,  evidently  to  be  used  by  those  who  lived  at 
that  time.  The  date  of  these  im^kments  is  un- 
mistakably dear ;  they  are  found  m  the  respective 
geological  stoita,  not  in  solitary  isolatioD,  but  in 
groups,  and  under  ciroumstsnoes,  and  in  such 
various  localities,  as  effbctually  to  dispose  of  any 
suggestion  of  fraud  or  collusion.  'Hiese  silent 
evidenoes  of  facts  are  long  preeedeiit  to  all  humati 
traditions.  History,  as  histcnry  (not  the  traditionair 
tales  or  poetry  of  even  a  far-off  ancestry), 
written  in  a  spoken  language,  and  in  what  may  be 
called  int^^ble  alphabeticfd  character,  and  of 
such  a  nature  as  deals  with  man  in  hift  BodsA  state, 
and  therefore  may  be  expected*  incidentally  to 
allude  to  tools,  does  not  carry  us  further  back  than 
the  dftys  when  Herodotus  (who  i^  called  "the 
father  of  history  ")  repeated  at  the  Olympic  games 
the  hiflitory  he  had  written.  Writings  of  a  non- 
.Mstorioal  soeral  character  prior  to  those  of 
Herodotus  are  far  from  scarce,  but  an  attempt  to 
write  history  proper  in  alphabetical  characters  had 
not  previously  been  made. 

Although  this  alphabetical  history  is  so  recent, 
compared  with  the  interval  that  must  have 
lapsed  since  some  of  the  tools  now  in  our  pos- 
session were  formed,  yet  we  are  not  wi<^out  the 
means  of  an  assured  penetration  into  niany  yeeu^ 
before  alphabetical  history  commences.  Thete  is 
a  precedent  pittorial  history,  rude  compatied  With 
what  we  call  pictorial,  but  for  our  purpose  very 
superior  to  that  conventionalism  which  too  often 
stamps  its  defacing  hand  upon  the  truthful  and 
grapnic  simplicity  of  undisciplined  art.  This  pic- 
torial history  has  been  written  on  the  monuments 
of  Egypt  and  the  walls  of  Herculaneum  and 
Pomx>eii,  in  a  form  which  the  enlarged  diagrams  in 
the  room  illustrate.  For  our  wants  at  present 
Egypt,  Herculaneum,  Pompeii,  and  Rome  will 
«up{^y  not  only  what  may  be  truly  called  pictorial, 
in  &e  clear  delineation  of  tookr  actually  in  use 
more  than  3,000  years  ago,  but  they  add  in  some 
'  cases  real  histoid  in  that  they  have  entombed  the 
very  tools  tAiemselves. 

If  we  penetrate  still  furtiier  back,  then  even  pic- 
torial history  fails  ur,  and  the  implements  akme  of 
^hese  far-off  genetations  offer  a &61ent  evidence  from 
which  to  form  a  diagnosis  of  the  mechanical  ope- 
catiotitf  df  the  htlman  race. 

Al^ougti  the  question  of  dotes  may  come  before 
lis  agftifl,  it  will  not  be  without  value  if  even 
now  d  pi^liminary  conception  be  formed  of  the 
timeei  comprehended  in  what  has  already  been 
alluded  to. 

The  Urst  written  alphabeticai  history  is  by  Hero- 
dotus, and  dJKted.  at  446  B.o.  Aflsume  that  be  might 
with  confidence  avail  himself  of  the  traditionaryms- 
tory  of  three  preceding  eentilries.  Then  alphabetical 
history  carries  us  back  for  (1875  +  445  -f  300)  2,620 
years  from  this  time.  Pictorial  history  carries  us 
back  for  (18t5  + 1740  +  300)  3,915  years  from  this 
time.  Now,  records  (taking  the  marginal  dates  in 
tiie  Bngli^  Bible  as  our  guide)  &t.  the  Deluge 
at  2,348  years  B.C.,  t.e.,  tibe  Deluge  took  place 


(2348  +  1875)  4,223  years  from  this  time.    Our 

! notorial  history  then  carries  us  back  to  witUii 
4223-3915)  308  years  of  the  Deluge. 

Abraham  died  1822  B.C.,  and  Joseph  was  sold 
into  Egypt  1729  B.C.,  ».e.,  Abraham  died  (1876  + 
1822)3,697  yearsago.  Joseph  was  sold  into  Egypt 
(1875  +  1729)    3,604  yon  ago.    Conseqaently. 

Sictorial  history  takes  us  badk  hopefully  to  th« 
ays  of  Abraham,  evtn  if  three  precedefitcentiuia 
be  not  granted,  and  certainly  to  those  of  Jotepk 
and  his  bretiiren.  Job  is  supposed  to  hare  Htm 
(1875  +  1520)  3,395  years  ago,  t.e.,  29  years  betoe 
the  Israelites  1^  Sg7^ 

Whatever  information  we  consider  we  posna, 
prior  to  the  dates  now  given,  may  '*  so  far  as  took 
are  concerned"  be  called  x>»^hi8toric  This  wori 
"  pre-hfatotic,"  has,  however,  a  desify  drfned 
meaning  with  geologists.  If  one  turns  to  a  Bchne 
of  geological  strata,  then  those  strata  foimd  abore 
the  tertiary  are  divided  into  three  classes— tiw  post- 
glacial, pre-historic,  and  liktcrrib.  In  tiie  foroff 
^ost-gladal)  there  are  not  any  traces  of  bandknft 
work.  In  thi5  second  (pre-historic),  there  are  fiMmd 
n^mains  of  canoes  made  of  ttides,  of  dwdHn^ 
erected  on  pil^,  impleilMiltS'  tliade  of  ffint  tfd 
stone,  and  fUfgrnents  of  ohsrr^  wood.  ^^ 
speaking  of  the  third  or  historic  period,  ersn  tiia 
geologists  do  not  refer  to  such  written  history  a 
we  understand  by  the  word ;  but  to  the  foregwng 
implements  they  add  such  as  are  made  of  metal 
(With  the  flora  and  fauna  of  these  periodi « 
are  not  concerned.)  Each  may  for  himself  dedde 
how  many  years  are  cotfiprehended  in  these  thre* 
geological  periods. 

For  our  purpose  these  are  three  "ages:"  oaeb 
which  tools  were  of  stone ;  and  this  is  agAi  sab- 
divided  into  two  periods,  the  paleolithic  of  awftBt 
stone  period,  when  tlie  stone  tools  were  left  «i6 
rude  and  rough  exteriors ;  and  the  neolitUc  ^ 
recent,  when  there  was  somewhat  of  an  extefwl 
finish  or  polish  on  the  tools.  A  second  ag« 
in  which  tools  are  found  formed  of  pti«J  ca^ 
or  bronze,  the  pure  copper  tools  behi^  to  rare  tbt 
they  are  comprehended  in  the  term  bronse.  A 
third  age  in  which  tools  are  formed  of  iron ;  i^ 
introduce  us  to  the  age  in  which  we  live. 

It  must  not,  howeveij  be  assumed  that  tb«f 
ages  are  markedly  distinct.  It  is  nwrt  ^ 
probable  that  Whilst  in  one  part  of  the  worid  m 
were  using  bronze,  in  another  part  they  nnght  be 
using  iron.  Thus  much,  however,  is  certain,  thi? 
in  times  to  which  even  geologists  might  keatstf 
to  apply  the  term  "  recent,"  the  smelting  of  ooR>» 
and  of  tin  were  known,  and  the  comlnning  of  tw 
metals  to  form  the  hardest  bronze  made  sad  u*i 
at  the  present  time,  was  also  P"**'*^jJ^ 
analysis  of  these  ancient  bronze  implameatsskovf 
that  the  copper  is  alloyed  with  ttcm  6  to  10  pf 
cent,  of  tin*.  Metallurgists  now  refwrt  that  ttu 
combination  secures  the  maTimnm  hardness  cm- 
bined  with  toughness,  and  the  absence  of  aciyit*j: 
line  chsffacter.  If  more  tin  be  adM»ailewiU 
produce  a  granular  rather  than  a  fibrous  ahrsaoo. 
Therefor©  fiie  meli  in  iAdA  geologteally  pre-M*tonc 
bromee  ag«  wet©  in  the  aUnyisg  of  ^•W'rfLS!^ 
as  we.  Whether  they  reHed  upon  iheproport«J 
of  the  parts  of  the  alloy,  or  whether  tlnyMfl 


•  Analjrrti  of  E^rptUn  brooto'J^emwto  fl«»  •^♦•^'** 
»*•  tin,  fend  0*1  iraii.—*'  British  U^mm  Wi^  P-  *• 
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vaasuL  for.  tMttpming  tlie  tool  producedi  as  we 
temper  steeU  is  not  dWly  aaoertained. 

in  examination,  in  tha  ooorae  of  tliese  l^t«ro8, 
of  sooh  examples  of  tools  and  imptements  aa 
relate  to  the  firsl  two  agoa,  in  a  bne£  and 
cocsory  manner,  may  suffice  to  put  before  you 
the  state  of  i^an'a  skill  in  handicrait  before  either 
the  pictoiial  or  alpbabetioal  hifi^ry  of  the  human 
race  commences.  Where  these  latter  histories  com- 
meoce  our  interest  increases,  because  we  shall  find 
we  haye  passed  from  handicraft  tools,  of  whose 
works  we  have  little  or  no  evidence,  unless  rude 
canringa  be  coQsidered.  as  wori»,  to  a  dasa  of  tools 
and  works  produced  so  like  our  own,  that  an  Itk- 
speation  of  then),  seems  to  blot  out  the  time  which 
has  elapsed  since  their  formation. 

ISiere  is,  however,  another  source  of  informa- 
tion which  materially  helps  us  in  supplying  infe- 
rential, if  not  actual  knowledge,  witn  regard  to 
the  first  formed  tools.  The  tniditions  of  a  people 
as  well  as  the  customs  tmd  practices  of  their  forer 
fathers  are  preserved  andrepeated,  generation  after 
generation,  by  savage  and  altogether  uncivilised 
and  isolated  races  of  men.  Hence,  amongst  savage 
tribes  and  roving  barbarians  may  be  found  at  tma 
day  tools  altogether  different  in  form  from  those 
amonffst  civilised  people.  Such  toola  may  be,  asid 
probably  are,  derived  from  ancestors  of  wbat  we 
may  call  geological  antiquity. 

Xow,  in  the  Bacific  Islands,  in  North  America, 
AnstcaUa,  Africa,  and  elsewixere,  races  of  men  at 
present  exist  anpngst  whom  the  use  of  metals  is. 
unknown,  and  whose  implements  correspond  ex- 
actly with  those  found  mixed  with  the  fossil 
remains  of  extinct  animals.  Knives  of  fiint  ace 
mentioned  by  Herodotus  as  used  in  Egypt  in  his 
day  for  embalming — many  such  knives  are  found 
in  the  tombs.  Hiese  knives  were  employed  long 
alter  Wonze  and  other  metals  were  generaL  Such 
records  confirm  the  suggestion  that  in  looking 
amongst  secluded  races  we  shall  find  the  tools  of 
their  ancestors'  ancestors.  Hence  the  connection 
in  this  lecture  of  pre-historio  times  and  (so  called) 
savage  races.  I  say  so  eaUe4,  for  let  no  one 
despise  the  handicraft  contrivances  and  skill  of  the 
untutored.  Those  who  hold  themselves  highest 
sre  far  more  indebted  than  they  publicly  confess 
to  uneducated  men  of  clear  thought,  cunning 
lesomtses,  singular  ingenuity,  and  much  handi- 
craft skill.  It  is  well  known  that  even  in  our  own 
times  the  earliest  gem^s  of  many  most  important 
inventions  and  discoveries  have  their  origin  in  the 
suggestions  of  hard-working  but  illiterate  artisans. 

The  learchings  for  what  will  be  produced  in  these 
lectures  have  left  an  impression  on  my  mind  that  in 
origioaHty,  adaptability,  variety,  skill,  applied  to 
what  men  m.  those  days  required,  we  are  certainly 
uot  superior  to  men  whom  we  call  savage.  Let 
lue  anticipate  the  conclusion,  and  show  you  one 
or  two  tools  which  warrant  tl^s  opinion.  There 
is  the  model  of  a  scraper,  or  plane,  on  the  table 
brought  from  Icy  Cape  by  Sir  Edward  Belcher, 
which,  for  singular  fitness  for  the  purposes  to 
which  it  may  be  employed,  far  exceeds  the  ifinn^liir 
prodaotioDs  of  any  civilised  tool-makers  either  in 
Eigland  or  America. 

BonoQ  there  is  said  to  be  nothing  new  under  the 
sun,  it  may  be  asked  whether  this  contrivance, 
which  may  be  thousands  of  years  old,  is  new 
enough  to  be  patented.    This  scraper,  or  plane. 


instead,  of  our,  u^vwl  spioothing - planq^  would 
probably  find  a.r^y  s^^e;  evj^u  ttq  lonn  may 
be  s»^gesti,ve.t9  tbos^  who  use  one-himd^  planes, 
i^id  who  are  willing  to  acqeptj^b^^s,  irom  any 
quarters,  eyen  savage  races.  *       ** 

li  will  be  observed  that  the  Esouimaiw:  desigper 
ol  ibis  plan^  had  carefully  co^siqi^^d  t^e  extezrial 
adaptfliWlitiea  of  tl^e  ri^ht  hand,  eyep,  though  he 
may  not  have  knov?:^  the  inten:^  anatomy.  Let 
us  deal  with  the  fo^m  as  of  %9^4p^  onjjin, 
although  before  thes^  lectures  a^e  d$jS9dLi^\5flriiot 
be  difficult  to  show.th^tt  t^ie  qiigmal  desigpi  x^tc^  be» 
found  in  tJve  daye^of  Jo^ssp^*  ^^f  pierhapa,  eve^x  iju. 
those  of  Abraham.  The  plane,  or  scrajp^^  is. 
esaei^tiajly  a  sjpgle-hftpded  qge ;  it  i?,  iA  lactj  a. 
very  weU-cpntrived  spiopth|ng,  ^la^  i^  all  resp^ts 
e^kOept  the  mpu»tii» 

Now  ftpte  t^e  wculiarities,  lie  exteip^gl  form 
has  been  moulded  to  fit  the  palm  of  the  l^d*  it  is 
as  though  the  haod  had  been  laid  in  ^  plastic 
mat^d^i  op.  the  table,  the  hand  being  curv^fl  as  it 
usually  is  ift  writixig  with  a  ppn.  If  no)y  the 
hand  were  to  ^asp  this  plastic  n^atenc^  the  two 
first  fingers  wou]d  i^xpress  their  fom^  upon  the 
upper  surf  ape.  Tl|§  two  ne^t  finge^  would,  impress 
themselves  into  the  ^i^e,  and  th^if  prpssu^plSein^ 
met  by  an  eoi;^  pf e^^ure  fcpin  ^Sjb  t^if jgijjb,  the 
material  v^ould  be  firmly  hpl?,  Wpi^  is  the 
general  form  given  to  this  sprapip^  toql  o;:  plane. 
Be  he  Esquimaux  or  Egyptian  by  whom  the 
original  sMgg^stion  of  form  i^i^  Sr^vei}  to  the  in- 
strument, h.e  contrived  a  protpctioi^  for  the  work- 
ing wrist*  (Wilkinsoi^'s  '*  Ancient  Egypt,"  vol. 
iii,  p.  140,  Ko.  358.)  You  may  opserve  that 
the  sole  of  this  shaped  blocl^  of  wood  i^  xny  hand 
does  not  end  with  the  hand.  !^t  is  prolonged  under 
the  wrist,  and  thus  becomes  i^  slxoe  or  sandsl,  so 
that  the  whole  of  the  pressure  from  the  wrist  and 
hajid  i^  borne  upon  this  sole.  ]fn  front  of  the 
finders  is  tlie  ^crap^r  or  chisel,  ^ou  will^  notice 
that  the  topi  ^^  ^9  mouth-piepe,  and  in  that 
respect  is  deficient.  In  the  solp,  howj^er,  it  has  the 
guide  priyQpiple  no^  only  fully  recognised,  out  skil- 
fully incorporated. 

Th^  Esquimaux  woman's  ^nife  noy^  in  my  hand 
is  equally  weU-adaped  to  the  purpose  for  which  it 
is  employed.  The  cutting  portion  of  **jade"  is 
bound  to  a.  bone  handle  by  thongs.  An  observa- 
tioji  of  the  indents  in  the  annexed  woodcut  will 
sufficiently  explain  the  construction.  The  single 
indent  on  the  ong  side  is  for  the  thun^b  of  Sie 
right  h^d.     The  indents  on  the  lover  woodcut 

Fio.  1. 
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•are  for  the  fingers  of  the  same  hand.  If  anj  one 
will  handle  the  knife,  they  will  admit  there  is  great 
firmness  of  grasp,  combined  with  much  freedom 
and  fiexibili^  of  motion. 

Although  the  tendencies  of  men's  minds  are  to 
the  transference  of  bodily  labonr  to  machinery, 
jyet  there  will  ever  remain  large  tracts  of  land 
where  machine-driyen  tools  cannot  be  utilised, 
and  where  handicraft  tools  are  alone  available. 
Purther,  it  must  also  be  considered  that  our  ma- 
chine-driven tools  are  but  handicraft  ones,  formed 
for  handling  by  a  power  which  has  not  the 
varied  adaptability  of  the  human  fingers,  arms, 
feet,  and  legs. 

To  pass  irom  the  earliest  suggestions  of  bronze 
implements  to  the  first  really  tnie  unquestionable 
period  of  metal  tools,  the  forms  and  modes  of 
using  which  are  so  clearly  shown  pictorially,  we 
are  introduced  into  Egypt. 

Strange,  indeed,  is  tne  retrospect  which  places 
^118  so  suddenly  upon  a  people  where  civilisation 
and  art  and  science  seem  to  our  modem  eyes  to 
have  sprung  Medusa-like  from  a  primeval  social 
ohaos.  But  so  it  is ;  when  we  enter  upon 
Tlgyptian  history,  which  in  its  truthful  clearness 
about  tools  enligntens  a  gloom  as  a  flash  of  light- 
ning would  do  a  moonless  winter  night,  we  are  as 
much  perplexed  with  the  embarrassment  of  mate- 
rial as  we  had  previously  been  with  tiiie  deartii 
of  it. 

The  paintings  and  sculptures  of  Egypt  and 
Herculaneum  place  very  clearly  before  us  the  tools 
in  use  so  far  Imck  as  pictorial  history  can  carry. 

It  may  withapparent  truth  be  asked  why  we  should 
inquire  into  the  tools  used  when  works  of  great 
magnitude  and  of  such  artistic  skill  are  met  with  in 
Egypt  and  in  the  museums  of  Europe  and  Asia. 
Surely  we  may  accept  the  use  of  tools  and  con- 
trivances without  further  research.  Not  so ;  there 
are  very  many  useful  lessons  in  these  tools — there 
is  much  to  be  learnt  from  searching  into  old  ways, 
and  many  a  disappointed  inventor  might  now  be 
in  ease  and  affluence  had  he  patiently  studied  the 
works  not  only  of  those  who  immediately  preened 
him,  but  even  of  these  far  distant  Egyptian 
artisans. 

Although  prior  .to  the  time  of  which  we  are 
speaking  tools  have  been  foimd  in  the  earth,  vet  no 
works — unless  such  implements  as  arrows,  hooks, 
needles,  &c.,  be  regcutled  as  works— done  by 
these  stone  tools  have  reached  our  times.  The 
oldest  known  combinations  of  materials  con- 
stituting what  may  be  called  works  of  men, 
and  existing  as  such  at  the  present  day,  are  tiie 
pyramids  of  Egypt.  The  tools  and  contrivances 
usedon  the  building  of  the  early  pyramids  are  not 
known.  Those  who  have  investigated  the  sub- 
ject place  the  erection  of  these  early  pyramids 
about  2120  B.O.,  ue,,  about  a  century  before 
Abraham  arrived  in  Egypt,  and  (1875  +  2120) 
3,995  years  ago.  There  are  no  hieroglyphics  on 
these,  and  they  do  not  carry  their  history  as  the 
tombs  we  are  to  speak  of  do. 

Beproductions  (even  to  an  imitation  in  the 
colouring)  of  drawings  and  sculptures  in  ancient 
Egypt  nave  occupied  the  attention  of  artists 
of  great  repute  in  France,  Italy,  and  Prussia. 
The  volumes  containing  these  illustrations  are 
large,  the  size  of  the  plates  being  two  feet 
three  inches  by  one  foot  eight  inches,  and  some- 


times more.  The  French  remoduotion  was  a 
result  of  Napoleon's  invasion  of  Egypt  in  1799  ;  it 
consists  of  eleven  large  folio  volumes  of  platei,  and 
entitled  Description  de  rEgypU,  1809-22  (this  is 
in  the  library  of  the  British  Museuin) ;  the  Italian 
one  is  by  Bosellini,  M<mumenta  def  Egitto,  1832- 
44.  The  Prussian  one  is  by  Ij&peiuSt  Denhnukr 
au$  JEgypten,  1848-56.  These  are  in  the  libraiy  of 
the  Royal  Institution,  and  to  that  by  Bosdlim,  the 
plates  in  which  are  coloured  as  the  originals,  we 
are  indebted  for  the  diagrams  on  the  wiUls. 

With  reference  to  the  fact  that  there  are  num- 
bers of  wall  paintings  in  this  past  age  represent- 
ing practical  arts,  it  should  be  remembered  that 
these 'arts  must  have  been  in  high  repute,  for 
long  after  the  dates  now  referred  to  wise  laws  were 
instituted  in  Greece,  by  which  every  one  was  for- 
bidden to  be  idle,  and  each  was  required  to  give  an 
account  to  the  magistrate  of  his  applid^on  to 
some  pursuit.  But  a  person  was  not  permitted  to 
exercise  two  arts  at  the  same  time,  on  the  ground 
that  he  who  undertakes  many  things  genenJly 
executes  every  thin&r  badly. 

To  return.  As  with  ourselves  so  with  the  Egyp- 
tians.  The  son  generally  followed  the  emploV- 
ment  of  his  father,  or  some  other  relative,  and  the 
trades,  at  least  many — especially  the  caipenteif- 
were  formed  into  guilds,  or  societies,  for  mntoal 
improvement.  Unfortunately  for  centuries  past 
handicraft  has  been  despised.  Not  so  in  ^y 
days ;  not  so  when  t^e  guilds  in  London  held  their 
own.  We  may  be  sure  that  they  who  by  thdr 
handicraft  could  contribute  so  much  to  social 
comfort  as  cabinetmakers,  carpenters,  quanymen, 
stonemasons,  sculptors,  shoemak^,  potters, 
dyers,  glass-blowers,  engravers,  weavers,  follers, 
tanners,  founders,  smiths,  papermakers,  were  not 
lightly  esteemed.  Even  in  Herculaneum  and 
Pompeii,  as  well  as  in  Egypt,  there  are  traces  of 
this  respect,  and  the  same  respect  is  found  at 
Athens  and  at  Bome. 

One  or  two  words  upon  the  representations  of 
these  tools  at  all  in  sculptures  and  drawings.  The 
artisans  of  Egypt,  much  like  the  best  class  of 
handicraft  artisans  among  ourselves,  were  attached 
to  their  tools.  Some  may  smile,  but  it  is  never- 
theless true,  that  a  good  handicraft  workman  en- 
tertains true  and  real  affection  for  the  implraients 
he  daily  uses,  especially  those  which  pae  \a&  agents 
in  the  production  of  approved  work.  This  aflfec- 
tion  perhaps  cannot  be  appreciated  where  men 
work  among  machines  and  are  called  '*  hands,"  as 
though  heads  and  hearts  were  not  wanted. 

One  evidence  of  this  affection  may  be  seen  in  the 
dilligence  with  which  a  careful  and  skilled  artisan 
policies  and  preserves  ^m  dirt  and  scratches, 
the  tools  he  most  prizes,  and  by  which  his  best 
work  is  done. 

Transfer  and  intensify  this  affection,  and  we  need 
not  ask  how  it  happens  that  what  were  much  loved 
were  often  drawn.  In  Egypt  the  attachment 
or  affection  seems  to  have  b^n  so  strong,  that  th<» 
workmen  called  their  tools  by  pet  names,  as  we  do 
children,  and  even  dogs  and  cats.  Not  that  the 
names  were  characteristic — ^they  were  simply  terms 
of  (mav  we  say)  endearment. 

In  the  days  of  which  we  speak  (and  the  feeUng 
still  prevails  in  many  parts),  it  was  considered  a 
duty  to  the  dead  to  surround  them  in  the  tomb^ 
with  that  which  in  life  they  loved.     **Sntteeiim*' 
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lodiii    m    t1i«    oporatiaQ    of    thiB    lecJing, 
Jiq4  rude  di* wings  only,  but  Actual  paintings 
IptiLTO  of  tools  ore  foond,  Kitd  in  some  oamn 
Ti.^iia  from,  and  e\vu  coUeetioas  pf  toola.    A 
•^Ltit:m    of  tools  belonging  to   u  Ottbinetrnftker 
)  Iviis  **  bai«^'  or  ba&kett  has  boen  iomid  in  one 
I':  iocabs  at  Tbobet*     In  cases  42  and  43  in  the 
.  Kim>tian  room  in  tbe  Bntisb  Museum  may 
mn\  tne  basket  and  tbe  tools, 
brief  enuTiieratiaii  of  ^  con  tan  ts  of  tbii  baaa 
€u«  may  iiitece«t  «onie. 
«s  of  palm  fibres,  neatly  plaited  with  oover, 
all  stiAped  wooden  mallets  or  liaouneirs,  such  as 
uf pd  by  niaeons  at  the  present  day* 
of  bronze. 
.ill  pouch  for  holding  small  tools  and  nalU. 
^  horn  for  oil  for  sljarpening  tools,  suob  a  horn 
toay  be  ^^jji  at  this  day  in  a  country  wheel- 

Efll  howy  drill  spJjidlr,  and  drill  cap, 

Eni^bet  headfl^ 

'*'■?,  kniveg,  and  cihi^ds  with  wooden  bandies. 

im  bronze  batchot,  and  one  brou?^  adae» 

brouseo  imw  i^  the  name  Thotbmea  II L  of 

►  nasty,  1450  e. a     Those  thertnfore  were  in 

7,5+143(1)  'S,'^2o  yetntj  ago.     And  on  other 

f  axc»«  is  the  namc^  of  Ata,  an  officer,  in  iho 

ihv  Otb  Dynasty.     In  addition  to  those,  the 

(bmytmakor  bad  in  bis  **  bass,"  rasps,  a 

hI  a  hone.     No  unsuitable  oatalogu©  I 

■^    wdlt  *nd  a   great    gratifioiition  to 

.>.ebolder,  if  when  a  joiner  cornea  to  do 

in  Impairs  in  a  house  he  was  as  well  supplied 

m  IroqniBite  tools  as  these  Egyjitian  worknien 

mmd  %m  also  baskets  made  al  fibres   of  the 

■"  ttm  witli  which  labourers  removed  emrtk  and 

lUtt  as  labourers  do  ia  London  at  tbe  pre- 

r ' ,   :  I  ill  -rouR  photographs  in  tliis  lecture  -  ro  om  of 

'  -  o «.]  implements  in  thoBritish Museum 

V  lent  by  Messre*  Mansdli  photo- 

...ra,  of  Percy -strwt* 

'    iUustrations,  and  the  objects  for  which 

^  broil trht  before  yon.  will  lose  much  of 

-t  and  vaJue,  if  even  very  briefly  a 

'  I  made  of  the  drcumstiinces  under 

I  igioitls  were  probably  executed- 

Hi  investigate  the  ancient  monuments 

^'t^'l'}    and  tlicie  are  many  who  can  do  so,  and 

tak  with  m  mmh  oonfidemie  of  the  meaning  of 

M  yopogl^hioa    as   one    who    reads    a    book 

A  Ijiqgna^  ho   thoroughly   uaderstandi)  tell 

tlii^i  -.     -    -y  rf liable  information  as  to  datCiS 

^  '  1  previcrus  to  the  reign  of   Osir- 

^''''  ^.  .*v>  lived  about  1740  iLC,  (1875  +  1740) 

iigo  :    he  was  of  the    1*1  th   dynasty  of 

■ :  in  kings,  and  reigned  as  king  for  forty- 

.  and  18  supported  to  be  the  Phajoah 

^<*d  Joseph* 

"lis    long    and    prosperous    reign    he 

Lbe  arts  of  peace,  and  employed  many 

'^"'^^  m  buildinj^  and  exoavatiom*     At  Deni* 

iMwfi  Df,  til,,  w«8t  bank  of  the  Nae,  lat.  2fi  N., 

''  .  ho  ereoted  grottoes  or  tombs,  from 

V  of  the  diagramatic  iUnstrations   are 

l;ii  thirty  grottoest  which  m^m  to 

r  ial  pkees  of  the  principal  families 

HerfnopoliS]  a  place  on  the  opposite 


or  east  bank  of  the  river,  Borne  of  these  conaitf^  J 
of  two  or  three  apartments,  the  largest  bein#l 
tU>  feet  X  40  fet't.  The  paintings  on  the  walll  I 
chiefly  represent  soenes  of  domestie  or  social  Hfet 
and  so  give  un  insight  into  the  habits  tmd  custom* 
of  the  anoient  Egyptian^,.  There  are  proeeqaeB  in  < 
agriculture,  in  the  mfltlnifaetnrf!  of  weapotls  oil 
war,  views  of  boats  and  of  fishing,  athletic  sporte^  ' 
and  the  modes  of  executing  various  handieraf  ts* 

Now  there  oan  be  no  doubt  that  the  tcN>lB  an4j 
contrivanoes  ropreeented  on  those  tombfi  mu^l 
have  been  in  use  long  prior  to  the  generil  adop-*  1 
tion  of  them  as  types  for  mural  painting* 

It  does  not  seem  unrensonsblo  to  ask  jou  to 
regard  the  diagrams  before  you  as  typical  of  tbi^J 
tools  uaed  in  the  days  of  Abraham,  and  vetyl 
ibear  the  time  when  our  Scripture  history  begins  ;  I 
for  these  tombs  or  grottoes  were  erected  about  QQ&  ^ 
years  after  the  Deluge, 

From  ih4i  fieulptures  of  Beni^Haaian  and  on 
similar  tombs  at  Thebes  and  elsewhere,  we  learn 
that    the    Egyptians  were   acquainted  with   the 
monufacturtt  of  limm,  glaas,  cabinet  work^  gold 
ornaments,  and  numerous  objects  indicative  of  Art 
and  skill.     That  ihay  played  tit  drai^hts  and  baJl 
as  we  play  is  also  established  by  the  toulpturepl 
hero.     That  they  made  t^iys  such  as  fishes,  ani  I 
dolls,  and  bead^,  and  balls  for  tboir  cltiliiren  as  wal 
do.    That  their  dentists  could  not  only  fill  deoayed  1 
teeth  with  gold  aa  our  dentists  do,  but  that  the j  1 
coald  insert  false  teeth  and  secure  them  to  sound  I 
ones  by  means  of  gold  wire,  is  established  by  thd  I 
fact  that  auch  have  been   found  where  modeom  ^ 
work  was  not  likely  to  have  been,  even  within  the 
mummy  cloths.     That  they  could  boat  gold  to  a 
fineness  nearly,  if  not  quite  equal  to  that  which 
we  have  done,  has  been  e^^bLished  by  a  caref  ol 
analysis  of    the    gilding  found  on  the  munimjrj 
cases.  I 

That  the  diamond  was  used  not  unfrequently  aM 
we  are  now  beginning  to  use  it  may  be  inferred] 
from  a  passage  in  Jen^miah  (IT  v,  1),  *^*Tbe  siu  i 
of  Judah  is  written  with  a  pen  of  iron  and  the 
point  of  a  diamond/'  You  also  remember  that  in 
the  book  of  Job  (said  by  some  to  be  the  oldest  i 
composition  in  the  world)  it  is  written,  *'  Oh  !  tbafeJ 
my  words  were  graven  with  an  iron  pen  and  ha/^  1 
in  the  rock  for  ever  *■  (Job  10,  v.  24}.  It  is  curionftJ 
to  note  in  some  of  the  sculptors'  shops  in  LondottH 
the  durability  of  their  monumental  inscriptions  is  I 
secured  by  the  same  process,  vi^.,  filling  up  thmA 
lettering  with  lead,  and  this  is  sometime  described  I 
as  *' patent  indelible  l@ttaring«*' 

An  Egyptian  painting  In  the  grottos  of  Beni- 
Hassan  represen  ts  two  gloss-bl  owsrs  at  work .    ( Wil- 
kinsun^s  '*  Anoient  EgyptiiUw,*'  voL  iii,,  No,  34 9*  p, 
81>, )  They  are  using  long  tuliea,  exactly  us  our  work-  ■ 
men  do  at  the  present  day,  and  but  that  these  mflQ'j 
are  kneebug  or  sitting  on  the  ground,  as  ItidianaJ 
generally  do,  mid  that  the  orunible  in  which  tb^l 
glass  is  being  melted  differs  &om  ours,  it  tnighi  bM 
said  that  the  sketch  bad  been  made  at  Newcastle*] 
or  Warrington.       In   the  drawing  in  Bosellini'ail 
plates  even  thc^  lump  of  plastic  hot  glass  as  taken. 
out  of  the  crucible  is  reprosenttd  and  tiolouriid, 

Glass  beada,  coloured  in  imitation  of  pi^dons 
gems,  are  also  found. 

That  embroidery  and  needlework  of  varioutf  J 
kinds  wen?  e^tecut^il^  shows  that  needier  were  1 
well    known*      Home    of    their  needlaa  are  in 
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ihe  case  marked  6496-7  (shelf  3),  of  the  first 
Egyptian  room  of  the  British  Museum ;  they  are 
of  bronze,  with  eyes  like  ours,  and  very  similar 
to  the  bone  ones  of  the  geologically  pre-historic 
times.  Embroidery  seems  in  all  ages  to  have  been 
«  favourite  occupation  and  a  valued  production. 
Indeed,  it  is  not  an  unusual  domestic  heirloom. 
If  there  are  any  here,  possessed  of  what  are  called 
"  samplers"  worked  by  some  of  the  generations 
preceding  that  of  their  great  grandmothers,  they 
may  find,  carefully  fastened  into  the  sampler,  the 
needle  with  which  the  embroidery  had  been  exe- 
cuted. A  similar  procedure  may  have  been 
adopted  in  these  earlier  Egyptian  times,  hence  the 
number  of  bronze  needles. 

The  accounts  of  the  Tabernacle  in  the  Book  of 
Exodus  (chap.  xxvi.  and  xxvii.)  amply  confirm  the 
skill  of  tiiese  people  in  needlework  embroideiy. 
The  same  account  shows  that  there  was  a  generally 
diffused  knowledge  of  wire  (Exodus  xxxix,  v.  3.)* 

There  is  reason  to  conclude  that  the  gold,  when 
cut  into  strips,  was  afterwards  drawn  mto  round 
wire.  The  ark  was  overlaid  with  pure  gold,  and 
gold  could  be  cast  TExodus  xxv.,  v.  11  and  12). 
They  made  fringes  (Numbers  xv.,  v.  38),  hence 
they  made  cords,  also  ropes  of  leathern  thongs,  as 
represented  in  sculpture;  one  drawing  of  this 
latter  process  is  very  clear.  The  leathern  hides  are 
cut  dnmlarly,  so  as  to  obtain  the  greatest  length, 
and  a  man  is  represented  as  sitting  on  a  heap  of 
these  arran&;ing  tiiem  for  a  fellow- workman,  who 
travels  backwards,  and  twists  the  thongs  by  a 
contrivance  which  may  be  verbally  described. 
(Wilkinson's  "Ancient  Egypt,"  vol.  iii.,  p.  144, 
No.  359 ;  Bossellini,  Plate  Ixv.,  fig.  E.) 

A  cord  passes  round  the  body  above  the  hips ; 
this  cord  seems  to  be  fastened  to  an  eye  in  a  metal 
tube.  Within  the  tube,  somewhat  after  the  manner 
in  which  bands  of  hay  are  made  in  rural  districts, 
a  piece  of  wood  can  rotate.  This  piece  of  wood 
is  represented  as  having  a  hook  at  one  end,  to 
which  is  attached  the  cut  leather  thong. 
The  man  with  the  band  round  his  waist  twists  a 
a  comlnnation  of  these  leather  thongs,  which  are 
fed  on  by  another  man  who  sits  upon  the  floor. 
What  would  immediately  tsike  the  eye  of  a 
mechanic  is  the  attachment  of  a  heavy  cannon- 
ball-like  weight  to  an  arm,  as  a  similar  weight  in 
attached  to  tiie  arm  of  the  **  Samson  '*  by  which 
railway  carriages  are  coupled.  In  the  Egyptian 
instance  this  weight  seems  attached  to  the 
hooked  rod,  and  was  probably  an  early  attempt 
to  accomplish  that  for  which  a  fly-wheel  is  now 
employed. 

That  an  extensive  knowledge  of  weaving  existed 
the  mummy  cloths  show;  but  we  are  not  so 
familiar  with  netting  as  done  in  these  early  times. 
Netting-needles,  however,  are  figured,  and  these 
^u-e  so  Bke  those  now  in  use,  that  had  the  paintings 
jnot  been  so  ancient  it  might  with  truth  nave  been 
thought  the  originals  were  sent  from  England. 
There  are  two  shapes  figured  on  this  diagram,  and 
those  who  now  net  can  perhaps  testify  to  the 
handling  of  some  of  the  descendants  of  these 
netting-needles — ^tiie  fuuily  likeness  is  so  pre- 
served. (Willdnson's  "Ancient  Egypt,"  vol.  iii., 
p.  140,  No.  358.) 


•  "  And  their  did  b«ftt  tbe  gold  Into  thin  plates,  and  ont  it  into 
wires  to  work  it  into  the  blue,  and  into  the  pnrple,  and  into  the 
icariet,  and  Into  the  tine  linen,  with  canning  work.** 


In  former  days,  as  now,  the  x>roce88  of  calfloder- 
ing  or  ironing  woven  materials  for  the  purpose  cf 
producing  a  smooth  surface,  was  generally  pno- 
tised.  The  ^wings  which  these  ancient  paintings 
supply  of  wnat  was  probably  a  smoothing  tool,  or 
otherwise  a  plane  for  oalraidering  (and  frcon  wbich 
our  laundresses*  irons  are  desoendc^i)  is  of  the  shape 
sketched  (Wilkinson*s  "Ancient  Egypt,"  vol  iii^ 
p.  140,  No.  358}  :— 

(1)  seems  to  oe  a  projection  for  the  thumb,  and 
on  the  opposite  side  there  was  do^btle68  another 
for  the  fingers.  I 

(2)  seems  to  be  a  place  on  which  t(NMi  the  wiiit. 
^3)  fits  into  the  hollow  of  the  hand. 
(4)  seems  to  have  been  sloped  away  so  that  the 

person  calendering  or  smootiiing  the  doth,  could 
see  the  progress  of  the  tool.  The  instrument  vai 
probably  made  of  some  of  the  hard  woods. 

These  ancient  Egyptians  were  well  versed  in 
tin  as  an  alloy  of  copper,  indeed  the  Arabic  word 
at  the  present  day,  "  kasdeer,"  and  tiie  expresaoi 
used  by  Homer  when  he  describee  the  raised  weak 
on  shields,  as  in  that  of  Achilles  ^Hom.  S.  U, 
lines  565-574),  and  other  parts  of  the  armoor 
(Book  18,  lines  612-474),  is  the  same  as  that  given 
to  these  islands  by  the  early  Phoenioians  "Kassi- 
terides."  The  Greek  word  for  tin  is  **  kassiteros." 
It  would  be  out  of  place  to  bring  brfore  yco 
many  interesting  particulars  of  this  cnaraot^,  and 
thus  much  has  beensaid  of  tin,  beeause  itis  tiiatwith 
which  copper  is  alloyed  to  form  *'  bromse"— if  tb 
alloy  is  zinc  then  what  is  truly  called  brass  is  tltf 
restut.  The  Egjrptians  could  also  *'  damaakeea,' 
or  inlay  bronze  with  gold.  The  bronze  implemeot 
seems  to  have  been  carved  with  a  sharp  tool,  sod 
cut  square  down,  so  that  the  narrow  lines  mig^l* 
filled  with  the  cut  gold  strips  previouslv  reifxni 
to,  and  although  occasionally  perhaps  soldered  m, 
yet  the  engraving  was  either  so  truly  square  or  era 
undercut  that  if  beaten  in  with  hammers  it  w» 
fixed  ;  indeed,  some  of  the  hieroglyphics  are  cot  to 
the  depth  of  two  inches,  the  edges  and  aU  the  mo^ 
minute  parts  of  the  intaglio  presenting  nuureDotf 
sharpness  and  accuracy,  and  this  too  on  a  granite 
stone  which  can  turn  the  edge  of  some  of  onr  belt 
modem  steel  tools.  They  could  also  solder  inetab 
in  the  reign  of  Tothmes  III.,  1490  B.C.  Tb« 
Egyptians  used  beams  and  scales  like  oars,  aod 
there  was  a  contrivance  which  served  the  purpo« 
of  the  pointer  on  our  beam,  and  indicated  when 
there  was  an  equality  of  weights.  (WiUdnMH 
vol.  ii.,  p.  10,  No.  78 ;  Eosellini,  Plates  41  and  411. 

The  island  of  Nazos,  from  whence  the  best  emeiT 
is  brought,  was  not  far  from  the  mouth  of  the  Ml«^ 
and  we  ncMBd  not  doubt  that  tiiey  knew  the  Talue 
of  emery  as  much  as  we  do. 

One  more  tool,  and  then  we  must  pass  on  to  sow 
of  the  diagrams  on  the  wall.  We  are  all  ftm^ 
witii  the  ordinary  steel  for  sharpening  knim 
which  our  butchers  hang  from  their  girdles,  and 
often  use  more  from  habit  than  neoessi^.  Siinilar 
steels  may  be  noticed  as  hanging  from  the^^rdJe^ 
of  the  butchers  sculptured  on  the  tombs  of  fliebes. 
(Wilkinson,  vol.  ii,  p.  375,  No.  273.) 

In  addition  to  the  articles  carried  hyUkeSgyp- 
tian  cabinettmakers  in  their  *'  bass,"  as  ennmeiatvd 
in  a  previous  part  of  this  lecture,  there  wai  » 
"  bevil-square.^*  (Wilkinson's  "  Anctent  Egrp*,. 
vol.  iii.,  page  174,  fig.  <r,  No.  364;  and  Bosdhm, 
plate  xlv.,  JN'o.  3.) 
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This  "  bevil-square  **  deserves  more  than  a 
passing  notioe.  In  my  hand  is  a  bevil-saaare, 
kindly  lent  for  these  lectures  by  Messrs.  Fenn, 
tool-makers,  Railway-approach,  London-bridge.  I 
understand  they  obtained  the  original  from  France 
15  years  ago.  Let  any  one  compare  this  with  the 
diapam  on  the  wall  from  Rosellini,  and  he  will 
satisfy  himself  of  the  identity  of  the  two.  It  is  to 
be  regretted  that  a  square,  combining  so  many 
Qsefal  peculiarities,  has  not  (so  far  as  I  know)  ever 
been  introduced  into  our  English  workshops.  It 
k  certainly  found  in  a  French  and  Austrian 
cabinetmaker's  collection.  Before  these  lectures 
dose,  we  shall  have  on  the  table  one  from  an  Aus- 
trian workshop  of  a  very  simple  construction — 
indeed,  made  exactly  as  this  one  on  the  diagram 
representing  sen  Eg3rptian  veneering,  and  a  *'  bevil- 
sqnare"  placed  against  the  wall  of  his  workshop. 

Perhaps  no  tool  in  the  Egyptian  cabinetmaker's 
basket  will  be  looked  at  with  more  curiosity  and 
respect  than  his  drill  apparatus.  It  is  unmistak- 
able and  clearly  figured  on  this  diagram  of  a 
cabinetmaker  drilling  the  framework  of  a  chair 
for  weaving  in  the  seat.  In  all  respects  (save  one)  it 
» the  common  bow-drill  of  the  present  day.  The 
respect  in  which  it  differs  is  the  mode  of  producing 
the  pressure  on  the  drill  spindle.  Our  Egyptian 
artisan  has  his  hand  on  the  top  of  the  drill  spindle 
pressing  it  forward  much  as  wo  now  press  forward 
one  of  the  neat  Archimedean  drills.  The  other 
hand  works  the  bow.  Now  in  the  drawing  there 
is  sketched  a  large  block  on  which  the  hand  rests, 
and  in  which  the  drill  spindle  rotates.  This  is  the 
pakn-nut — ^it  is  the  fruit  of  the  Heban  Palm ; 
iHiich  as  soon  as  it  ripens  becomes  exceedingly 
hard  and  capable  of  receiving  a  very  high  polish.  It 
was  very  naturally  used,  in  &e  early  times  of  which 
we  are  speaking,  and  travellers  testify  fhat  in  the 
raral  districts  of  E^rpt  the  c&upenters  even  in 
these  days  are  using  the  nut  for  the  same  purpose, 
^his  may  be  the  proper  place  in  which  to  state 
that  breast  plates  of  bronze,  similar  to  those  we 
nse  in  drilling,  have  also  been  found  in  the  tombs 
of  Egypt. 

Now  that  attention  is  directed  to  the  workman 
drilling  a  chair,  it  cannot  be  out  of  our  course  to 
nk  you  to  observe  how  well  they  must  have  formed 
these  chairs.  There  are  no  cross  rails  to  bind  the 
legs.  The  whole  framework  is  as  dependent  upon 
the  joints  of  the  seat  as  is  the  case  in  our  very 
best  made  chairs.  Other  drawings  (not  shown 
bere)  leave  us  in  no  doubt  as  to  the  object  of  the 
difllmgthe  seat  bars.  These  seats  were  formed 
<rf  ingeniously  interlaced  work  of  string,  and  there 
tte  traces  of  some  done  very  artisti^dly,  as  we 
•ometimes  see  in  the  higher  class  of  chairs  with 
oor  interlaced  cane  seats.  The  photographs  on  the 
walls  of  the  rooms  are  very  dear  as  to  both  the 
pattern  and  manner  of  interlacing. 

These  chairmakers  in  the  time  of  Joseph  and 
the  Israelites  in  Egypt  not  olily  construct^  well- 
n^e  lattice-worked  seated  chairs  without  leg- 
^,  but  they  also  made  them  of  elegant  forms. 
Naturally  the  legs  of  the  chair  were  formed  after 
wiose  of  animals.  They  did  nothing  by  halves ; 
nence  they  did  not  take  two  legs  from  the  animal 
^  leave  two  behind,  but  they  put  the  four 
J^imal's  legs  on  the  chair,  the  two  hind  legs 
Wund,  and  the  two  forelegs  in  front.  They  also 
Q^  camp-stools  similar  to  ours,  and  low  chairs 


with  variously  fashioned  backs.  (See  in  first 
Egyptian  room  in  British  Museum,  cases  14-19, 
also  the  photographs  in  this  room.) 

It  can  haroly  be  thought  that  the  skill  in 
designing  and  constructmg  not  only  chairs, 
but  cabinets,  tables,  and  ot£er  articles  of  gene- 
ral household  furniture,  was  not  equal  to  that 
of  designing  the  best  and  finest  of  joints. 
Such  was  the  case,  for  dovetailing  on  which  we  now 
rely,  and  which  has  at  one  time  or  other  called 
forth  many  contrivances  for  accomplishing  it  by 
machinery,  was  known  and  practised  by  the  ancient 
Eg3rptians.  The  keying  of  stones  in  masoniy 
in  Egypt  is  frequently  with  a  wooden  dovetau 
key.  They  also  understood  our  plan  of  tongueing, 
in  order  that  two  planks  might  be  joined  edgwise. 
In  one  respect  their  mode  of  tongueing  was  even 
better  than  ours.  They  inserted  the  tongues  as 
we  do,  and  with  glue.  Then  when  the  planks 
were  thus  united,  they  seem  to  have  bored  pin 
holes  through  planks  and  tongues,  and  driven 
into  these  trenails,  as  now  used  in  boat  building 
chiefly,  although  not  unused  in  good  cabinet  work. 

Kebotjlaneum. 

The  history  of  the  foundation  and  erection  of 
this  dty  is  very  obscure.  It  was  situated  about 
five  miles  east  from  Naples.  In  the  time  of  Titus, 
A.D.  79,  it  was  overwhelmed  by  the  eruption  of 
Vesuvius,  which  destroyed  Pompeii ;  first  buried 
by  ashes,  and  then  overflowed  by  lava.  Its  place 
was  discovered  by  the  sinking  of  a  well  in  1706, 
when  the  remains  of  a  theatre  were  found.  Two 
villages  having  been  built  upon  the  superincum- 
bent lava,  it  has  been  very  difficult  to  follow  up 
such  investigations  as  were  from  time  to  time  con- 
templated. The  obstacles  to  progress  were  met 
as  best  they  might,  and  the  chief  results  of 
about  fifty  years'  occasional  investigations  are 
deposited  in  the  museum  at  Naples;  there  are 
statues,  paintings,  and  vases,  also  domestic  imple- 
ments of  every  use  and  description.  In  various 
forms  many  of  these  have  been  published,  some  as 
reproductions  in  plaster,  others  as  paintings,  others 
as  engravings.  One  of  the  largest  collections  of 
the  latter  is  a  volume  entitled  *'  L'Antichitan 
d*Ercolano,  Naples,  1757,"  in  ten  thick  folio 
volumes,  the  text  being  in  Italian.  Messrs.  Martyn 
and  Lettice  have  translated  portions  of  this  work, 
and  from  their  translation  the  three  diagramatic 
illustrations  on  the  wall  have  been  copied.  The 
originals  have  more  details  than  the  copies  contain, 
but  the  latter  are  sufficiently  complete  to  introduce 
us  to  the  tools  and  modes  of  carrying  on  certain 
portions  of  work  done  by  the  makers  of  wine,  by 
shoemakers,  and  by  carpenters. 

An  examination,  however  cursory,  will  enable 
any  one  versed  in  these  crafts  at  the  present  day 
to  compare  our  mode  of  operating  with  that 
adopted  two  thousand  or  more  years  ago,  in  the 
south  of  Italy. 

In  one  diagram  there  are  represented  two 
winged  genii,  evidently  intelligent  carpenters ;  the 
occupation,  and  the  tools  around  them  may  be 
instructive  to  us  in  the  nineteenth  century.  The 
attitudes  of  the  carpenter  genii  are  what  might  be 
assumedat  this  day  by  two  men  who  were  intending 
to  cut  off  the  comer  of  a  piece  of  plank.  They  re- 
mind one  of  the  modem  pit- saw  with  one  man 
above  at^^  ^^®  below. 
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What  next  will  attract  attentiaii  is  the  b&w 
itd^f*  Oompoj^  the  ortiitic:  drawing  of  tbi»  tool 
with  one  on  the  table,  ami  of  whidk  the  Fig.  2  is 


I 


a  sketcb,  a  canitruction  of  framing  commou 
at  tlu»  time.  The  identity  ia  very  atnkmg^.  and 
we  iii*y  Inmost  he  dinposed  to  «ay  that  with  all 
our  i^proTCjinont^  and  our  lidvuno^  we  have  not 
altered  this  string-strttcbed  frame  saw,  for  it  is 
now  as  it  was  more  th&n  two  thousaJid  yeara  rigo. 
The  artiat  doest  not  seem  to  have  been  a  car- 
peoier*  for  he  appears  to  have  made  the  central 
mmJ.  bar^  whoses  fixture  between  the  two  ends 
f^vaa  the  fulcra  on  wbicb  tiio  tension  of  the 
npp^T  cord  acta  in  tightening  the  saw,  to  tidte  iu  his 
drawing  the  front  of  the  saw.  Subject  to  finch 
corrections  as  antiqnari^iUif  skilled  in  earpentry  may 
suggest,  there  seems  every  reason  to  eonelade  that 
the  infitrument  is  eiaetly  like  our  own,  und  that 
the  lower  line  is  the  saw»  tmd  the  upper  one  the 
cord,  by  the  twisting  of  which  the  reouisite  teniion 
is  given  to  the  saw*  The  bands  of  these  caiponter 
genii  are  well  placed ;  the  lower  workman  appliai 
one  hand  to  the  frame  in  the  line  of  the  stretening 
bar,  and  the  other  hand  to  the  tox>— thus,  so  far  a« 
he  is  eonoorned*  leaving  the  .naw-liade  quite  visible 
through  its  entire  length  f  and  at  the  same  time 
steadying  it.  The  upper  wtirkman  has  one  hand 
also  on  the  tension  bar,  and  thus  he  and  bis  co- 
partner are  working  in  ooneert— in  tlie  sftuie  luie— 
no  cross- winding  of  thrusts  or  pressures.  These, 
too,  are  tbt*  right  haiida.  The  left  hand  of 
the  upper  worlmian  is  employed  in  steadying  the 
plank— an  attitude  and  occupation  for  which  the 
left  hand  is  even  now  often  calhxl  into  requisition. 
Thus  one  workman  steadies  the  saw  with  his 
loft  hand,  the  other  steadies  the  wcjod  with  hie 
left,  each  using  the  right  band  for  the  work. 
The  trestles  on  which  tlie  ben  eh  rests  are  the  same 
in  construction  &s  trestles  at  the  presunt  day,  and  it 
is  worth  while  noticing  that  the  beueb  top  is  drawn 
as  made  of  thicker  timber  than  that  the  genii  are 
sawing.  There  are  two  square  holes  in  the  top 
ol  the  bench.  Even  if  the  drawing  did  not 
suggest  the  probable  nse  of  these,  an  ordinary 
earpentcr  could  do  so.  We  are  not,  however,  left 
in  doubt,  for  at  the  end  of  the  bench  or  the  right 
hand  there  is  a  plank  prepared  for  sawing,  and  it 
will  be  notieed  tbat  it  in  held  in  its  plaiie,  i.e.,  held 
steady  by  means  of  a  holding  dowu  iron  of  whieb 
the  one  iu  my  hand  and  others  to  be  found  in  any 
carpenter's  shop  at  the  present  tiay  are  exact 
counterparts.  Undtr  the  bench  is  a  Ivoi:,  appa- 
rently on©  in  which  the  tools  Slight  b*?  kept.  In 
front  of  this  box  is  what  we  may  call  ahammerj  the 


flquare  shape  of  the  handle  however  mafiiGibisj 

interpretea,   and  perhajM  it  is  a 
bracket  dielf  againiit  the  wall  is  a  snmU  ^  < 
in  whleb  probably  oil  or  grease  for  the  looll^ 

have  bee^  kept. 

On  the  Qratb  abtd  Ouve  P3U». 

The  press  utually  doeoribed  hy 
hod  a  screw  or  wei^ta ;  emah  prei 
eouoiadfid  the  one  iipued.    This 
ymj  ftneient,  and  ofSeam  to  view  aifvcnl 
whioh  little  or  no  znesitioii  ii  mndg  aiuQiii 
authors.     It  consists  of  two  l*rge  rough 
timber  fixed  upright  into  tke  ^ronndy  afid 
together  at    the   top    by  m  croii  beflm 
large  and  rude^    Thfn'e  mte  hemmmitai 
which  appear   to  be  plaimed  so  aa  to 
slide  in  veriieal  groovei.    Betweon  thaia 
boards    are    roughly    tbap«d    woodtii 
indeed,  they  nmm  little  bitter  than  ths 
branohei*  or  stems  of  t^m%  ineertcd  on*  t 
other  with  presstng  fda^nif  hoards  h«iwm 

The  |K)«ition8  or  attitude  of  th«»  few*  w 
clearly    explain  the  object  of    Ihia 
and  that  which  give*  it  both  tmno] 
as  an  ilhiatration  of  a  t*)ol  u«ed  in 
oraftism.  ia  the  fact  tha*  they  need  hi 
loFig  handles  just  as  smitbi  do  at  the  pi 
when  welding  ir«n  or  other  wark  thi 
a    heavier    b&w   than  the  ordinaxj  of 
hammer  can  giva. 

Kow  the  really  imtmotive  part  for  lis 
ing  11  the  placing  of  thea«  gB&ii  on  the 
sides  of  the  [ires«.  and  so  widently  mm^ 
with  the  tapers  in  opposte  ^r^ticms,  a 
weil^og  up  which  a  tHlled  mimma  wcmld 
use  in  preferenoe  to  a  single  wvd^  U  Hit 
staiioes  of  kit  wgric  pen&ii.  Hor  m  lUi 
commendable  feoiliire  la  the  wedg^g* 
row  cross  bOArdi  vrhich  can  slidft  in  i 
the  uprights  are  so  jilscBd  that  whilst 
a  wudge  and  iti  beunoft  to  haamsll.  \ 
bring  his  whole  force  to  liear  itpoa  thi* 
without  any  fear  of  tligturbing  the  w«dgei 
by  bis  friendly  opponent.  The  lowiar  |iart 
preet  eonjists  of  a  fiat  board,  m^tm  ^hu 
wedged  act^  and  so  Cftuse  it  tci  fiTSie 
grapci,  and  the  **  must/'  or  juiot  of  I 
flows  out  at  the  spout  prepam  te  it* 

Tlie  two  genii  are  fitting  npott  sloohL  ^ 
seems  to  be  itreteliiug  with  hu  li^l  htllii 
last  the  upper  leather  of  a  shoe,  whioh  iwMtf 
,  with  his  left  band*  That  which  lies  on  ths  1 
a  lafft  very  similar  t'O  the  lasts  Uised  st 
In  the  olo&et  at  the  right-hand  aide  art  a  ^ 
of  lasts.  On  the  shelf  at  the  hndi,  f 
the  w^dL  tkfv  a  numbor  of  1ko»h0d 
similar  to  our  own  at  the  pr^tenidayi  ^wm^  la  I 
m ad©  as  * '  rigl its  "  and  *  *  lefts  * '  —  n*4 
such  as  are  usnaUy  understood  b*  nhoiM  ia  ^ 
theao  very  eaiiy  times.  Oi  •  '  tt^U^ 
veseela,  which  w^ite  proln'  ■  o  t>-«^*J 

eol  onrin  g  matter  with  w  1 1 1 1 1  >  -  f  i  <  >»  =,  wtf»  dj< 
differont  colours* 


The  Attomey*Genond  sUiied  m  ^ 
Cotiimon«  IftttC  w^a  ihmt  the  Qommnami  MJ 

to  proceed  with  lb e  FMeitB  lor  I  " 
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MISCELiAHEOirS, 


OTIEET  PAVING   AND  CLEANSING. 

-  ^^llowimg  article,  on  tti«  reoect  Report  of  the 
(.'amoiittee  on  this  Hiibject,  appearad  in  the 
he  23  rd  inft:  — 

plication  of  Kcienne  und    Art   to   tlte  Btreet 

id  Jitreet  eleanaing  of  the  metropolis,  yvhich 

mutter  of  a  Report  ja«t  issued  by  a  Com- 

>ioci«ty  of  Arta,  U  &d  imposing  subject. 

hich  the  pablic  would  probably  be  dis- 

!i  vftry  lively  interaflt,  if  they  could  foel 

iflmotiBtration    of   inter^t    would 

y-tkl  of  thu  amalleat  degreo  of  irO' 

liul  iL  i&  mOTK!  than  thirtj'  yoflrs  si  ace  the 

iT^^  of  etreot  paving   und   itrc^t    Gleansiog 

'    made   an   object  of   public   inquiry  in  thia 

Vh9  condilion  of  our  streijte,  neverthebga,  i» 

:ri   which  thirty  years  have  ^mn  but  a  very 

iHt  lidvance.     UygieniBts  have  of  late   been 

V  Hi  work  in  examiiiing  the  rektiou  of  the 

111   I  of  our  atrc^ts  to  the  itate  of  public  healtK  ^^id 

•f*-\']i  bids  fair  to  awukf^n  public  attention  to  a  fict 

knnwv  jnd  acted  upon  in  aomo  anolent  natioaa  at 

fiv'  '.),    H  md  years  ngo — that  the  mFiin  cause  of 

d  wt  11  a*  of  physioal  diicomfbrt,  is  dirt.    Th^ 

f  Arti  hjM  minatdy  ioilyaed  that  miaplnced 

rhich  in  Yuiom  ^treaiien  li  edled  London  dust 

mud,   and  which,  by  the   extent  to  which 

itBelf   on    the    textile    f^brica    worn    and 

the   limits  of  the  m^tropolia,   is   said   to 

ihlng  bin  of  London  to  a  miitter  of  ^vf5 

ding  per  annum.     Their  eoncluaion  difTers 

from  that  at  which  private  analysta  have 

ivod.     London   dirt^ — that  volatile   but  too 

IF  which  pursues  us^  and  all  that  belongs 

^T«f  we  go — ifl  gfnerated  almost  ezolu- 

tniffio  of  London  etreeta.     It  aeems  that  in 

^d  of  London  it  is  just  as  plentiful^  just  as 

[juat  as  delcteriooa  in  ita  eSaci  &t  seasons  of 

AtiB   toAK!«^ly  any  fires   are  Lutod,  and   when 

,tiMf«lbre,  he  hut  Utile  amofce  and  soot  in  the 

(f  element  in  the  composition  of  London 

hmm  m&nure  which  is  djuly  depoaitcd  in  the 

the  extont  of  at  least  a  thousand  tonn,  com- 

I  prijportion  to  the  traffic^  with  abraded  iron 

1   '  -rtnitt*.     Dirt,  as  we  have  been  long  ago 

but  matter  in  the  wrong  place.     The 

itmtter  and  force  includes  fdl  philosophy; 

'  V  of  Arts  appropriately  follows  np  the 

irt  is  mere  waste  of  mntter  bv  asauriog  us 

tdef  physical  discomfarta  of  life  in  the 

i  uo  to  a  mere  waste  of  force.     AU  loud 

'alar  transit,  all  vibrations  of  houses  and 

IS  and  window!,  really  denote  nothtog  but 

bad  economy  of  our  store  of  useful  force; 

i$  to  he  placed  mainly^  if  not  entirely, 

ihe  low  state  of  aoienoeand  knowledge  on 

^  l\vys&  who  are  charged  with  construction  and 

ac«  of  the  public   thoroughfjircs.     The  public 

—  nectod  this  before,    and  their  suspieJona 

inSrmed  by  the  results  of  experimenti 

tah  and   French  engineers  upon  pubHc 

ded  in  the  document  hefore  us.     The 

ii^nd  all  is  that  the  applloation  of  a  very 

uQc  engineeriog  to  the  construction  and 

nr  streets  would   result  in  an  immense 

-- .    .    ...-►,  labour,  Pipcnee,  and  dijtcomfort*     The 

I9^t  un   bi  cltan  and  welUpaved   road  is  but  one- 

JMfa  of  that  upon  a  piece  of  muddy  Macadam,  and  a 

^Bii«Tsi  tnmway  can  draw  three  and  a^half  times 


the  weight,  at  the  same  speed  and  with  the  same  expen- 
diture of  poweFf  that  he  <:^an  draw  on  an  ordinm-y  road* 
If  woooidd  reduce  by  only  one -half  the  tractive  foro« 
required  for  transit,  it  is  dear  that  a  reduction  wonid  he 
effected  of  exactly  one-half  the  dirt  and  dust  of  the 
streets.  The  Report  seems  to  prove  that  a  result  which 
seem  so  hopelessly  Utopian  is  really  by  no  means  imptac- 
tiuable. 

It  is  dear  that  if  smooth  Uacks  could  he  laid  down  for 
the  wheels  of  carriages,  distinct  from  the  track  which 
affords  a  foothold  to  bot^ee,  a  considerable  step  in  this 
direction  would  have  been  taken.  Lord  Fdraerston 
several  years  ago  called  public  attention  to  the  results 
whk^h  followed  f^om  the  adoption  of  this  system  in  the 
cities  of  Northern  Iti^y.  Spac«  is  tbercj  of  course,  more 
abundant^  and  traffic  is  less  overwhelming,  that  in  our 
own  metropolis.  Yet  the  principle  has  already  been 
pFirtmOy  adopted  in  the  Eaiit*ond  of  London,  in  some 
of  the  narrow  streets  of  the  City,  and  in  the  construc- 
tion of  the  roadwiy  over  London -bridge,  and  there 
seems  no  reason,  despite  the  narrowneaa  of  our  streotn, 
why  some  systematic  attempt  should  not  be  made  to 
introduce  it  elsewhere.  Justice  can  only  be  done  to  the 
prtnc:iple  by  its  application  to  wide  thoroughfAres^  m  in 
Milan,  where  there  are  throe  or  four  paraUd  lines  of 
wheel-track  of  this  description.  Sir  John  M*Neil'i 
experiments  demonstrate  that  by  this  means  a  saving  ifl 
effected  of  more  than  half  the  necessary  horse-power* 
In  the  roadways  which  are  now  laid  down  upon  thia 
principle  curbstones  to  the  tiumsare  dispensed  with,  and 
vehicles  move  freely  from  one  part  of  the  road  to  the 
other.  In  order  to  give  the  ayatem  every  advantage  in 
working,  it  is  necessary,  of  course,  to  rcguliite  and 
propnrtitin  the  gradients,  to  take  every  opportunity  for 
wicfening  the  streets^  and  to  adopt  in  connection  a 
scientific  system  of  atreet^deanalng.  In  this  last  depart- 
ment of  the  Report,  the  oomparison  of  the  existing  con- 
dition of  things  with  that  which  might  be  is  none  the 
leas  striking.  Thirty-five  years  ago  Sir  Joseph  Whit- 
worth  directed  his  attention  to  the  hnd  economy  of 
cleansing  the  streets  by  manual  labour.  Hts  very  simple 
machine,  going  at  the  rate  of  n»  more  than  two-and-a* 
quarter  miles  an  hour,  would  do  in  fifteen  minutes  tho 
aenvenger-work  done  by  a  single  man  in  a  whole  day. 
The  reduction  of  the  time  occupied  in  street- deansing 
is  of  the  greatest  etxjn&micrti  value,  and  speed  is  of 
especial  importance  in  prevent! og  the  vitiation  of  air  by 
tho  dispersion  of  pulverised  animi^l  ro fitter.  Nothing, 
however^  is  of  so  much  Importance,  whether  for  the 
maintemince  of  the  thoroughfare  in  a  aervicj^able  condi- 
tion or  for  sanitary  purposes,  as  tho  free  use  of  water* 
It  seems  a  simple  lesson  that  a  broom  and  a  dry  mop  are 
insufficient  to  cleanse  a  paved  courtyard  or  a  wooden 
floor,  and  that  ptcetsely  the  same  principle  is  applioablet 
and  in  a  higher  degr<je.  to  open  thorough rares.  H 
acorns  as  clear  us  in  the  cose  of  road  construction  that  the 
application  of  a  modicum  of  science  to  tho  removal  of 
mud,  and  the  use  of  jets  for  the  thorough  anrfooe  dean- 
sing  of  the  alreels,  would  be  attended  with  the  most 
beneficial  effects,  both  sanitary  and  economic.  The 
neglect  of  street- cleansing  ii  the  most  fruitful  cause  of 
fttrcet  accident*.  Two  hundred  persons  are  anDnally 
killed,  and  upwards  of  ten  times  that  number  are 
annually  maimed  or  injured,  in  the  streets  of  the  metro- 
poll*,  and  the  majority  of  these  aocideots  happen  upon 
what  am  callod  "  greasr  daya,'*  or  days  of  excesaivL* 
slipperineaa,  caused  by  defective  cloanotng.  The  nnmer* 
ous  acoidenti  and  injuries  to  horses  and  to  vehicles  are 
to  be  set  down  to  the  same  acoount*  Hetdth,  life,  and 
property  are  daily  sacrificed  to  tho  maintenance  of  the 
present  system,  and  it  ie  not  easy  to  fee  what  balancing 
gain  comes  hy  it.  Tho  Society  of  Arts  boldly  follow  out 
this  view  to  its  natural  conclusion. 

The  general  conclusions  of  the  lleport  are  in  favour  of 
an  application  to  G-oremment  with  a  view  to  g^et  rid  of 
the  *' disorderly  and  discreditable  adminiatrative  condi* 
tions  *'  which  he  at  tho  bottom  of  all  the  nusehiefa  which 
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&!«  hem  M  ieiMitifically  e3£iic»(!d.  It  is  idle,  of  €<mr8&, 
,  to  ezp«ctaii7  geiiec^  improvemenl  whilo  aaingk  itre«t 
Tem«iiw  undftr  tii6  ©oofcrol  of  fourteen!  aopawt©  Veetriea 
or  tudependeDt  authtmtie^  uitd  b  oflaa  tonffilQidiiuIly 
divMod  beiween  two  puisbe?,  one  of  whielt  deomiei  «iid 
paTM  it«  portico  of  tbe  Btnaet  at  one  tmm  sad  one  at 
anotter.  Tho  first  step  woiiM  eyidfrnUy  be  to  ptwmre 
the  eitabli^tmient,  if  not  of  n,  Metropolitan  I^Itmicipulilifi 
at  loafit  of  aomfi  kind  of  Mdlropolitaii  Boed-tmat.  If 
\  sueh  a  reform  could  bo  effected^  ecienoo  belkves  that  it 
in%lit  fitid  its  opporiuziIt>%  We  b$v«  no  doubt  of  this. 
'  but  we  are  unable  to  see  bo  far  into  the  future  m  tba 
BoGioly  of  Arts.  The  object,  if  that  ciui  ba  cu.l]ed  li 
iingle  otjeot  wMoh  iuvolves  such  vast  and  nuLoifold 
chftnges,  fias  reoediMif  if  anything,  from  oar  ri^w  dunng 
the  past  twelvemonth.  In  default  of  prospects  for  the: 
future,  wa  &3t&  fain  to  ocmcentrate  onr  attention  on  fticta 
of  tho  present.  We  wonder  whether  Mr,  Foster,  whil^ 
writbg  this  iiriminfcble  Eind  c^xhautitiTe  Report  in  thv 
Society's  Chambora  in  the  Ad^lphl,  was  aware  of  the 
preparations  which  were  muking  for  the  works  which 
during  th«  past  week  or  two  Uavg  be^n  in  process  of 
execntlon  in  the  Strand.  One- half  of  the  most  crowd+jd 
street  in  London  has  been  broken  up  t£i  admit  ni>w  ^m 
mains,  uind  the  other  half  to  admit  ntw  water  mains. 
The  lime  aeloctsd  for  these  open4tion&  is  about  tht* 
busiafit  ttmB  of  the  whole  year,  ixnd  tb*5  houis  duriuif 
which  they  hav^jr  b«en  earned' on — though  at  foiiroVloek 
in  thQ  moruing  it  is  oa  light  aa  ttl  noon— are  the  budest 
houn  of  the  day^  The  works  thtimselvoa  are  de«]gned 
and  caTried  out  in  ovory  T«j>apti^t  in  th^  goixl  old  ftishion. 
The  new  mainti  ufo  deposited  as  iisiial  in  tMOLhes  cut 
deeply  in  the  ground^  instead  of  being  Isid  in  «  hiimber^^ 
with  easy  at  ctiim  for  th^j  purpose  of  repairing  Lrttaches  ; 
and  wbcn  any  defect  occurs  the  whole  street  must  be 
once  more  torn  up  to  rocti^  it.  The  pavement  ia 
ronghly  replaced,  but  not  without  an  understanding 
that  it  In  dustiaed  at  eomo  not  distant  day  to  come  up 
luid  be  relaid,  until  which  time  th^  wholo  traffic  of 
I/Cmdnii  will  toil  over  its  m tie  or  ao  with  more  tbEin  u^yal 
waste  of  force  and  production  of  misplaced  matter.  At  thiu 
s|>eotaclo  the  ^ciet^  of  Arta  may  well  feel  their  couivige 
sink  within  them.  Btatistica,  medicine^  natural  philo* 
sophy,  engineetrtng,  and  the  cognate  sciences  oie  en- 
throned in  the  Adelphi,  but  the  parochial,  or,  as  the 
Report,  with  u  certain  disrogard  of  etjmology,  writes, 
the  '*  veatral/*  clom<^nt  is  rampant  in  the  Strand  outsider 
imd  wht;re  shall  we  And  an  authority  comptft^nt  and 
ready  to  arbitrate  h^twceu  them  ? 


rjueinif 


.1-; 


The  working  population  of  Pai'is,  according  to 
M^  MsiiliEie's  reeeoi  itaiistica  ta*iy  b^  reekooed  at  816j080, 
ns«r1y  ^qmUly  rJividLd  betw&eu  the  seies^  out  c^f  a  total 
pepnlation  «f  1,S51|792  mnlt.  Tbis  nam  her  doss  nut 
apply  exolusivflly  to  the  great  mduiit]-ie»  uunneot^d  with 
weaviDg,  tbe  iri.>Q  manufs^^tun^,  the  pTepiiTiLtvcin  of  raw  ^itu* 
duets,  or  tb^  huilding  tradt^t  ^bo  latter  t^iving  imployiutint 
to  on^y  2[t^,(i91  men ;  522,3-19  pereoDM  owe  their  didl)' 
bread  to  th»  mauulavture  at  i»malL  artiules,  in  whieh  Porif 
exotla. 

The  valuo  oi  tho  steam  tngiiies  exported  from 
the  Unid'd  Kingdom  has  remauiiid  stationary  this  ysafi  and 
bai,  indf'tid*  i^licrhtly  dediaod*  It  iLniituatrd  to  M^y  3 1st  this 
year  U*  £l»(ltMl,717,  m  wmp*ritd  with  Xl,2;j3,l8'l  ia  Ihe  cor- 
rtMponding  peri!»d  of  1874,  and  £1,106,131  in  ihecorrespotid' 
ing  parted  ol  1873.  OurcjL»^rii  of  stc«m  cngints  have  m* 
cptiu^  thifi  year  to  fiBHsia,  Fmnce,  and  SpAia,  but  d&crfessed 
to  Qermany,  Itsjy,  Egypt,  Brazil,  British  India,  and  Aus- 
tralia. 

Two  new  and  important  deposits  of  graphite 
hava  lately  been  diitcuvered  in  the  dislfiet  of  Trautenau, 
Bobenila.  The  thickness  of  i^ne  of  them  b  S  tuetree  (26  it, 
3iD.),  snd  uf  the  other  1*6  m^tra  (o  ft.  3  in.),  in  b'^itb 
beds  tbe  gTaphite  i*  satd  to  b«  vety  f s%  and  lo  furnish  an 
«*o*illeat  r4iv  tuaterlal  from  which  to  niakt  a  lubricant  fgi 
manhinfry. 


FIEiJT  DRILL  RETIEW  OP  THE  LOKDOS 
SCHOOL  BOABD  MYi4. 

The  exertions  of  the  Sftdfll^^f  Aitii  wMcLlriiiToid 
over  many  years,*  to  introdooe  drill  fcoaially  mbi 
schools,  hair&  boma  fruita  whicb  wets  mwt&Mlfi 
bited  in  the  Regent's-piirk  on  Tbuxadif,  thilM 
lost.  On  ibia  oocasilin  the  Lo^on  Sch^  Ikisd 
its  first  renew  of  boys.  The  prepantjioni  wa^  ii| 
and  littlo  notice  givt^n,  but  some  thoiuiandx 
This  review  was  coosidered  rather  as  a  tehMrmJ 
full  performance,  and  was  held  with  a  viuw  to 
next  year  on.  a  hunger  and  nuore  c4?Qipktt  ioUa 
Society's  Sag  and  pnxe  indll  he  competed 
tbllowing  account  h  taken  from  the  Pmtp 

Diill    inspection    of  o*7fi-    boyi    bslo' 
Board  SohooU  of  London 
EegentVpark,    and  the 

bitnd»™natnely,  those  of  iL- ^..^..^^ 

For^at-gftte  School,  the  Uoy«'    How^  in  tiw 
pTwk'i-oadj  and  the  Sttrinl  riiion  Hchool  U 
with  the  fife  and  d^nr  -n  Plumilaid^    Tkt 

began  to  Raseiuble  at;  :wl4vi\  itnd  'u  tlMgi 

on  thft  ground  they  took  \iu  ti^  poaition  with 
hill  on  their  right  and  mo  S^logical^giiriii 

rear*     Eight  m'^^--^-^  ♦-■■^-  -■'*-   ''■   '^ InU 

aay,the  Tower  '  "aa, 

Gn^ienwich,  Fir 
divisions  formed  up  in  i.uii 
company  being   Icfty  sU  .. 
twenty  rtiar,  &  mAsier  and  two  ^m^iit 
company.     At  the  balutiQg- points,  marksd 
Jack,  were  Hit  Chmtlmi  lieed,  tbe  Pj 
A^'ioo-l'remdent ;   tbe    Hev.  John 
Cole,  on  the  part  of  the  Moiety  i>f  Art*  . 
of  '*  Bob  Koy  **  celehriiy ;  and  / 
of  the  Boiiril     Wban,  at  two  •> 
of  1j'  '      ~  •       1  upi  upil^t:  thu  c^mmiutj 

Inst]  late  8acgoiuii^Hi|iQi  «f 

Life  Uui^MQ,  f.Uv  ui.u  had  b^gua  to  vJmr  9M 
few  Ughl  stUiggling  sbgwera  vf»:T%'  sc^itielf' 
The  boyi,  carrying  ihuir  tzanvaa  hagf  01 
were  in  exoellont  spintfi*  their  obecring  «iii  lij 
capital  time,  and  theix  maxcbing  was  hishli 
to  thi^mselvej  and  their  mastenu     la  thia laib 
thfjy  owbd  some  thing  to  tbo  banda,     That  of 
is  well  known ;  and  the  young  muddana  &7m 
Ilomt%  on  tho  olhttT  .'iiiie  of  PritnroorLvhiil^  ha?t 
such  precision  as  entitli^s  them  t>o  bn  tanbii 
tbo  first  juveDile  bioids  in  London  or  IjjtgUniL 

After  miU'ching  ^mK  the  w'boi-ils  t^M  «p  ihctf 
facing  the  saluting  point  Ip 

Charles  Cetd,  iU,  Curri*  ,  ^i 

Sir  Henry  Ck)le,     Sound  L+iivii.:^,  a^^ka^'^'^  ;o 
lio^iUont  was  conveyeii  in  simple  tii^iw^; 
that  it  did  not  fail  in  impressing  tka  vtMine 
afiorded  by  their  ^poot^tieoua  ehibc'] 
poiniji«    Tb^  had  exoicM  a  fnw  ^ 
Mr«  iiftcmsor,  who,  however.  ^^ 

unwonted  aftance.    Thekii<^vi  thi 

men  who  spoke,  i:Jir  H '"  '  , 

to  tbe  effijtt  that  th^  .  A^  «v>uld  ifiti 

of  £20  and  a  banii.  jmpetod  kf  »  I 

holiday  whm  granted  the  buys  (ai  tba  Jftf  *  r 
they  bad  tsstiQed  Ih^'ir  ple'i?tire  tliQrei^ 
their  caps  in  a  man 1 1'  isittuijj^i 

cfTeot,  owing  to  th^  aiih«r  o(  itaie  »^' 

them,  the  asA@mbly  diaj^tnai  u. 

This  inspMtion,  the  contJ\4  at  vhic^  c*' 
School  Matutgemont  DeptiftmaDt,  i<^**  **' ' 


.     -  Btfl  ftaprtf  «l  Drill  Uf^WvK  laft,  i 

^xvti),,  p,  ha|;  vol   xU.,  ^  4iUi  *****  «■  J  f  ^•'' 
*■     t  Seo  /ffttmaf  of  tM  ffft*fbt  year,  |^  Iff. 


!l'>w  the  advantages  of  such  physiojU  traiTiing  as  ii 

i  m  drill*      The  iofitructor  already  Ouitti^d,  Mf. 

Ij  wboi©  exftttions  yeit^rday  in  th&  Baddla  were 

Sc^tBad  in  oomptioi^jntaTy  terms  hf  the  gf^nUerneQ 

Meatfaog  liie  Bciord— :^lr  Charles  R*>ed  colli ag  on  tbe 

■I  to  giTO  Hhxm  ciheera  for  thoir  **  Mnjor-Oaiioral '  '— 

ill  thiBs  danea  a  week   for  the  m  outers  at   thf^e 

fivnl  fiinU^  -  and  all  are  ohlii^  ,t«>  atteiiLl  UU  thej 

cer^ficateB  of  profloioncy.      Two  Urge   cloesoa, 

ufflbering  400,  of  the  pupil-teBchers  nre  aJao  in- 

i  in  drill  by  llr.  Shemeld.    Tbti  manri  look  of 

U  thuir  readiaedA  to  obey  the  word  of  cacatnBJsdf 

m,  well  timed  atep  in  marchings  agrxjed  w^sll  with 

spearaiiDe  of  hoiUth  and  vigour.     It  will  be  no 

k  to  adjudgfl  the  Souiety  of  Art**  pri^e,  bo  high 

lereJ  ieemed  the  effictonoy  of  the  eight  Bchoola 

mpeted;  and  tho  losers  may  be  consoled  by  a 

Ige  not  only  that  they  did  their  bi?flt,  and  did 

1 1  th«t  the  fiitit  ifl  fully  rec^jgnisod  hy  uil  who  saw 


aON  SOOrRTT  FOR  THE   EXTENSION 
OF  UNrVEJlSITY  TEACeiNQ, 


IB  the  report  of  the  ejceontive  committee 
I  to  promote  the  establishment  of  thi«  society  z— 

«utive  ct>mniiitee  having  eoniidered  the  mati«»a 
i  to  them  by  the  geneml  oooimittee  ha^s  mgirmd 
*"'    ad  the    adoption   of  the    following  drAft 


1  «  society  be  incorporated   under  *'  Tie  Com- 
"  »,  ^^^  ^^^  ^^j^  ^^  ,4  fj,^^  Laadon  Society 

t  of  University  Teaching*" 
lit  the  ftciciety  consist  (l)   of  subscribers  and 
I:  (2)  of  porsoQi  nomioAted  by  contributing  eor- 
■otiietieitj  trnsteas*  ftad  flrma,   em  hi^TclufLfter 

t  the  object  of  the  BOdely  h&  to  extend  Univer- 
>  tousMQ^  in  the  metropolrs  in  aa  close  c^nni?ciion 
bthtj  Onirersities  of  Oiford,  C*mbridge,  and  London 
"  7|hi  p^aBible. 

'uil  to  this  end  the  management  of  the  society, 

1  f«IMrr^  le  entm^ted  to  a  council  of  thirty- 

~   «f  whom  twenty-two  shall  be  elected  by 

t  it0  Annual  roeetingj  and  ten  shall  be 

one    by  aiich  of  the   following  educational 

of  the  metropcl is:— Bedford  College,  Birk* 

atksi,  City  of  London  Collefe«  l.'a liege  for 

,  Women,  King'a  College,  London  Institution, 

IGofiege,  Koyal  Instituticn,  UniTainitv  College, 

^  Men's  College. 

the   cohqc!!!    &aine    rules  and    regulations, 

M  as  to  the  needs  of  rarioos  districts  for 

education,  and  stimulate  the  formation  of 

rdii,  comtLiiLoicRte  with  the  Univerflitiea  and 

r  Institutions^  appoint  the  leoturers  and  ex^iminers 

nifui^oa  of  the  Univoriity  Board  hereinafter 

fftimige  for  the  payment  of  the  lecturers  and 

iod  determine  the  feea  to  bu  pidd  by  the 

ii  the  Qonncil  put  itself  into  oommuiuoation  with 
^rtfiitiea  of  Oxford,  Cdmbridget  and  London,  to 

felhem  to  furm  a  joint  boar^l*  who  shall  noroiQate 
bben  and  examiners  ail  the  work  of  the  society 
mi%  and  ahall  advise  the  council  gener.tlly  u^n 
klianal  mattera. 

'  Ut  lb*!;  object  of  the  society  be  carried  out—(rt) 
ofea  and  tutorial  instruction.  {I/}  By  periodical 

iiitioDa  of  the  students. 

h*l  in  arranging  tha  operations  of  the  society,  it 
inty  ef  the  council— («j  To  establish  new  centres 
utoasBaij*.    [*)  To  utilise  as  far  as  possible  the 

'•Jtij  ef  eipiitiog  Educatioaal  Institutions. 

rk«t,  iubjoct  to  conditiona  to  be  fixed  by  the 


coancil,  persons  nttendicg  the  lectupai  and  obttaee  be  en- 
rolled aa  Htudents  of  the  society. 

10.  That  subscriptions  imd  donations  be  invited;  aii4 
thett  every  donor  of  fifty  gntni^aa,  and  every   annmal 
iabsc^riber  of  two  giiineoi^  bo  deemed  a  member  of  the 
society ;    corporattoua,    societies,    truateas,     and  firms  ^ 
havinji?  the  power  to  nominate  one  anch  member  for  every 
dontition  of  one  hundrt^d  guineas ;  and  that  each  membfit  ^ 
have  a  Toice  in  the  affiirs  of  the  »*;»ciety,  and  have  thm 
right  to  attend  its  nuM^ting^v  and  to  vote  at  the  eleotiOft ' 
ofUie  counciL 

On  behalf  of  the  CKecntiva  rom^nittcOi 

GEOuriE  J.  Gosc  iHX,  €hurm$tu 
•TitTy  «tb,  UU. 


USES  OF  THE  EUCALYPTUS. 

The  useful  purposes  to  which  the  Eucalyptus  can  bo 
turned  have  be^n  frequently  mentioned  by  the  J^urfud 
Ofimel  of  VanB.  Since  its  introduction  from  Anitratia 
into  France,  this  tree  has  been  euccesifully  grown  ia 
Algeria,  and  reference  is  again  made  to  its  many  yaln* 
able  qualities.  The  vtirietsea  are  numerous,  but  nve  ane 
eapemally  selected,  viz.,  the  Ett^pptm  ^/oSm/iw,  r&tfffirftf 
^ijfinUa^  o^/tV/iio,  and  mmyg^ina:  each  one  being 
Temarkable  for  its  gigantic  proportions  and  rapidity  ^ 
growth.  The  Eucalyptus  ofWn  attJ^ina  the  heij^ht  of 
60,60,  and  sometimi^s  100  metres,  with  a  cir^zomft^rence 
of  2B  to  30  metres,  and  under  ftivonmble  (!ondition« 
makes  one  metre  per  month.  The  f^hhdm  is  the  moat 
OBpable  of  cnltivation  iu  France,  and  p^«06itaf  moxid  | 
usefnl  qnalltiep  than  any  of  the  other  Idndi.  The  wood  < 
if  exoewirdy  huH  and  dtirable,  the  only  riml  beinf  fha^ 
teak  tree ;  it  is  free  from  knots,  and  is  ea^ly  split  oer 
aawn^  and  the  planks  cut  from  it  not  unfK^quently 
measure  10  metres  in  length.  It  is  not  liable  to  the 
attacks  of  inaecta,  and  withstands  equally  welt  the 
inStsBnces  of  salt  or  fresh  water.  When  young  it  ts  vary 
pliable,  and  the  ordinary  s^trengtb  of  a  man  will  not 
suQice  to  break  one  of  the  branches.  There  are  great 
powere  of  absorption  poasftssed  both  by  the  leaves  and 
the  roots;  and  thii  most  valuable  of  its  qualities  enables 
the  tr©e  to  bo  employed  as  a  means  for  converting  damp 
and  unhealthy  localities  into  drv  and  sftlubrione  ones,  a 
question  most  interesting  to  all  persons^  It  has  been 
asserted  that  to  the  presence  of  this  tree  alone  Anstralui 
owes  its  healthful  climate,  and  although  somewhat  of  an 
exaggeration,  yet  no  doubt  can  exist  respecting  the 
health -producing  powers  that  mtist  be  accorded  to  the 
EncaJyptua,  Tlie  espfidmenta  made  in  Algeria,  Corsica, 
aud  at  Ciuinea,  have  been  attended  with  equally  extraor- 
dintiry  results.  In  medicine«  it  i«  much  valnsd,  and 
many  preparfttions  obtained  from  it  are  anocssofullf 
administered  in  severe  mabidies.  The  leaves  can  m 
formed  into  ctgiu-s  and  cigarettea,  which  are  iorimd 
useful  to  aUeviatri  spasmodic  coughs.  In  the  fbresta  of 
Europe,  where  the  oak  thraat«nA  to  disappear,  no  better 
treo  could  be  chosen  to  fill  up  tha  many  vacant  spaoM. 
For  all  nmj-itime  purposes  it  is  equally  weU  adapted^ 
either  for  making  of  jetties,  dykf?e,  breakwaters,  or  the 
construction  of  vessels.  Already  th^  steamers  that  ply 
between  Australia  and  Great  Britain  are  buill  of  Um 
timber,  and  also  the  Hobart  Town  whjileta,  which  are 
proverbial  for  their  solidity,  Tor  arohitectnre,  joigws' 
work,  bridges,  and  embsufements,  for  coach -mnkers 
and  wheel wr%bti,  where  only  the  hardeiit  woods  are  in 
me,  the  Hacftlyptus  can  be  turned  to  a  thousand  profit^ 
able  aeoounts. 


Tho  Mimng  Jimriml  announees  the   arrival  of 
the  flrst  sblpmentM  of  THAmanian  tin.     Tbe  mi>ta!  is   re- 
ported as  or  excellent  quality,  beting  f!4>ft  und  nf  very  goc 
colour.     It  fi  not  exp^vted  th^t  the  Kbiptssnts  from  Tas*  . 
mfuiia  will  be  tu  an  extent  far  tha  present   to  inflmsDos  oop  J 
marksi,  m4  tba  whale  qaantity  arrived  and  coming  forvird 
this  year  wiU  probably  not  exceed  3O0  tons. 
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PHIIADELPHIA  EXHIBITION. 

The  following  account,  attmctod  from  the  fV^**  of 
rpJiilad«lphia,  for  Jane  21,  givei  ftn  necount  of  an  enter- 
tainmeot  provided  for  Mr.  P,  Conliffe  Owea  and  other 
membprs  of  the  Executive  of  the  Britisih  Coaimiasion 
fgr  th<?  Fbilttdolphia  Bxhibitioti,  upon  their  leftvmg 
AmflJica  :^ 

Oa  S&turd&f  mommg,  June)    IQth,  a  breakfieiit  wai 

given  by  th»  diTCctorfi  r^f  the  Ufijon  Lengue   to    the 

^  jnembcTB  of  tha  Britbli  C^ntennltil  CommisaiOQ.     Some 

I  fifty  fir  more  gentlemen,  promineDtly  repreientiiig  the 

|)#adliig  iateresta  of  the  city,  literary,  M.-ieptiflc,  cain- 

I  mermal,  and  others,  met  to  weloorae  the  dbtinguithed 

BngUib  i^ests,  and  nay  a  kind  word  ftt  parting  on  the 

evo  of  their  leaving  ua. 

The  members  of  the  Commission  are — Mr.  P,  Cnnliffe 
Owen,  Eiouutive  Commiasionftr  \  Colonel  Herbert  SaniJ* 
ford,  E.A.,and  ilr.  CundalL  Mr*  CanliSo  Owen  and  CoL 
6andford  Bail  for  PWope  this  wtf&k^  to  return  ut  the 
eloae  of  the  year.  Mr.  C  and  till  wiO  remain,  auper- 
intendlD^  the  efection  of  the  Engliah  hoildings  in  the 
Conienm&l  grounds, 

Amon^  the  gentlomun  present  on  Saturday  morning 
were;— Hon.  Henry  C.  Cfiry,  Mv.  John  Welsh,  Morton 
H^MIeheU  Hon*  A.  E,  Borie,  Hon.  John  P.  Verrae, 
KtiMfi.  Jamea  L.  Otaghom,  K  C,  Knight,  Clharl^.^ 
H.  Smilb.  E.  S,  Clarke,  S.  C.  Perkins,  Clomt^nt 
Bidile^  Dr*  John  I^.  LeMtito,  Mr,  Francis  Wells, 
ICflttlidW  Baird*  Esc -Governor  Jumes  Pollock,  A-  S. 
Ooihom,  Director- Uenerp I ;  Mi^ftara.  Wtllintn  D.  Lewis, 
IsBnc  HinoUey*  W.  W.  Neviti,  William  Rrockie, 
Thomoa  A*  Soott,  Qeorife  Whitney,  Dr.  William 
Ctoiac,  Hon.  Churlo*  O'Neal,  Mftaars.  William  B. 
Beinent,  Henry  C  Gibaorij  Joaoph  A.  Campbell, 
Jlfiob  Eiegel,  John  0.  Jiimojj,  Fairman  Rogers, 
8*  A.  Caldwell,  Thomfw*  Cochrane,  Thonma  Robbina, 
J*  F.  Smith,  J.  E.  Mitchell,  William  Maiaey^  S.  E. 
Btokes,  Seth  J.  UonelVj  Opneral  George  Cadwalader, 
Preiidcnt  Allen,  of  Gimrd  College,  and  other?. 

InTitatuins  had  boen  B«nt  to  tho  Hon.  Asa  Packer, 
0«n©r»l  Itobert  Patteiruon,  J«>«eph  Pnttcraon,  Esq,, 
Hon.  Joseph  R.  Chambers,  William  fc^ollpra,  George 
W.  Qiildfl,  F.  B.  QowMi,  and  othora,  from  whom  letters 
of  di»elmation  were  received. 

After  a  pleasant    interohange  of   greeting    at    one 
o'clock,  the  guests  sat  down  to  a  momti^  entertainment 
in  the  dining-room  of  the  League-houst. 
The  heavier  dutioa  of  the  table  over, 

The  Hon,  John  F.  Teireo,  Preuidont  of  tho  League, 
briefly  wek'Omod  Mr,  Owen  und  his  fellow- com  mis* 
aiontim,  ajisuriiig  them  that  PhJlLvdelpbia  would  always 
j^memher  tht^ir  viait  thia  spnngt  °-^i  await  impatiently 
their  retiim. 

Kr.  Owen  replii*d  with  much  warmth  and  feeling, 
txpreasing  his  deep  apprecintion  of  the  atlt^ntions  he 
hiid  received  in  our  middL  Mr*  Owen  took  occasion  in 
this  connection  to  refer  to  the  |>rwat  solicitude  and 
interest  always  felt  in  thoso  world  expositions  hy  the 
late  Prinee  Albeit*  to  whom  the  mduatrial  and  com- 
mercial interifsta  of  the  whole  world  were  largely 
indebted  for  this  conception  of  tho  International  E.\po- 
nition  idea,  and  the  movement  which  baa  carried  it  into 
tfoetiesaful  execution  now  by  the  leading  nationa  of  the 
civiliaed  gIobc>  Mr.  Owen  said  he  desired  to  seize  this 
oecBmoD  to  ezpi^ess  to  Philadelphia,  through  sueh  a 
repnsMntattve  body  a«  the  Union  League,  hie  appreeia* 
tlon  of  tho  warm  welcome  which  had  been  everywhere 
tendered  him  in  this  city.  It  was  for  nothing  he  had 
done  or  could  do.  lie  could  not  take  It  as  rendered  to 
himself  and  his  usaociatea,  but  only  through  them  to 
the  QoTernment  and  people  he  represented, 

£jt-Qovenior  James  Pollock,  in  a  few  well-timed  and 
grft4:eful  remarks,  proposed,  "  The  Health  of  the  Q,ueen 
of  England.*'  To  this  toast  Mr.  Cunliffe  Owen  replied, 
acknowledging  earnestly  the  ^mplimeni,  and  begged 


to  offer  **The  Health  of  the  Preedantd  ^le  UaiM 
SUtes/' 

Hon.  Charles  O'Neill,  1t0.,  m  th»  i^preMiUkii o^ 
the  Government,  personallf  fwponded.  Mr.  f/S^ 
dwelt  at  length  on  the  exeelksi  i2iidat«tiUidiA||  «tiid| 
has  always  exisl<^  between  the  tdmiaiitatiaD  d  E^ 
land  and  the  United  Stiite*,  a4id  tcJaiowW^  <i 
behalf  of  the  autboriti^a  at  WlUihlll«ton  tJbeir  m^ 
cintion  of  the  earnest  attituda  ot  £iigiAird  to^i^  f^ 
centennial  enterprise. 

Mr.  W.  W.  Hevin,  being  mtioduoed,  — 
long  time  since  the  Union  Leagoe  hat  been  0it  L- 
tlirough  which  nnnoimceraenta  have  b<?eo  mt^lvl 
delphiii  of  all  grejtt  movements  which  affec*  hertik__ 
and  I  take  plcjasure  this  morning,  itt  the  tsstaoce^i 
Freoidentr  in  mttking  a  formJU  onnouMwincnt  -i  f 
inauguration  of  another  great  public  institntTn*  «k 
will  mark  thia  year  in  our  bintory,  M 

city  WHS  indebted  to  the  personal  ti: 
It  is  Mr.  Owen's  work  for  Philadei, 
ciipacity^his  oontributiou  to  us  aa  a  t 
the  speaker  stated,  had  been    so 
cftpatity  of  Memorial-hall  for  n 
sitorj',  like  the  Kensington  Mu^.- 
it  should  become  the    KenaingUjri 
delphia,  nnd   had    by  his  enthufiiA- 
aroused  the   active   Lnterf!^'      '       ■■ 
and  fintiUy  by  his  i^wn    ji  ; 
the  project  and  secured  tii- 
of  money  from   our  most  aohd  men.     ^ 
this  e^irneat  work  of  fellow* dli^nshjp,  ^t 
poaed  ^'ThePeoplw  ofthoUnit«Kl  SUiesViy 
of  Great  Drit*in," 

Mn  Wm.  Br»lcie,  of  Scotlancl,  but  for  fifia« 
an  adopted  citizen  of  Phaladtdphm,   rctpondM. 

Brockie  told  with  feeling  the  st  t"  ■  *  ' 

in    PhiUdelpbia  at  a  citipn, 
friendahip  aiid  boaineea  which  h.<.  •  .. 
paralirely  few  years  of  reaidenoo  in  hia  »U*jj*al 
and  spjke  of  the  goodwill  of  the  people  of  aH  ■ 
the  coming  aoluiton  of  all  questiona  whicli  m  " 
had  needed  the  arbitrament  of  the  sword- 
Mr,  William  D.  lewis,  the  venerable  or  - ' 
generation,  recited  his  ejcperienoe  as  wbtn 
to  tick  now  ledge  f^i^elingly  the  hoapitalttui  u 
in  England    on   a   ^isit    there.      The»   11 
attnictcdthe  plt^ased  attention  of  tha  ooiDpmf, 
them  with  marked  intet^sst. 

llr.  f  laacis  Wellt,  in  response  to  a  toaifi  14  '1 
Pi-eaa  of  Philadelphii/'  made  some  pcrtinoDt  tM 
Brief  speeches  were  also  mfld«  in  reaponso  to  «wi|« 
tary  toasts  by  Calomel  Herbert  Sandford,  Ei^ 
William  Htaaaey,  Mr,  C  and  all,  and  otberf. 
About  four  o'clock  the  compAny  separated. 
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CommcDting  on  Uie  alHive,  the  same  f  tTMO- o>i 
One  of  the  apcaken  at  the  I.«cague  I  '     "^^ 

day  morning  made  announcecnent 
worthy  of  all  the  extended  notice 
Philadelphia  can  give  it  All  of  our 
the  Kensington  Muaemn  is  in  LonduL . 
who  have  visited  it  ever  drt^uned  thwt  wr«  wna 
anything  of  the  kind  in  l^hlladolplii'ii  ^n  t^rr  m 
at  least.  We  are  to  have  anch  an  u 
it  at  onoe,  and  we  ah^  owe  it  to  tike 
interest  of  our  disttnguiehed  guflat. 
Qwen— a  foreigner  in  fornix  but  not  iul*i*ft 
at  first  sight,  was  struck  with  tb'^  f^.t*  uli  J  o 
Memorial 'hall  for  soch  a  purp-  '  F 

he  with  tb«  conception,  that  *:i 
he  prcaaed  it  home  on  all  the  loading  J»ta  ^^  »^  . 
with  whom  he  <same  in  contact,  «n^^^J 
drafted  the  project  of  a  l«p«r  on  whidi  «»  ^ 
scriptiona  neceOttl^  to  pwry  out  ll«  '^J*  JJU 
secured*  It  fa  a  moat  pleaaanl  duty  ••  •<«w'*^ 
graceful  and  subatantial  a  work  dona  f»  9itii 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  3nt  30,  ISiS, 


?95 
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ie  Aft  &f  Japam,    (Pirt  I.)    By  G,  A.  Audiley 

L,  Bowleii^  Lwerpo&t^  pubiUhed  by  tim  aut/iors, 

E.  8.   Stitheran  md  Oj.       1875.— I'hia  ia  the 

Iment  of  the  work,  which  is  to  be  eomploted  in 

paitfl.       Tb©  intentioQ  of  the  authore  is  tbnt  it 

"  dnii  aa  euaj  c^n  Japanese  art  g^enerally,  and  a 

*UtioB  on  the  Keraraic  Production n  of  Japan /' 

mu  portion  of  the  work  in  to  Le  iUiwtrated  by 

m  photo- lithographic  and  nutotype  pktes,  besidea 

jFwd  angravmijB  printed  ia  coloura.       The  latter  l&  to 

'    'ain  thirty -ti  ^6  p  lute  a,  printed  in  colours  and  goM^  as 

M  fifteen  antotypes.    The  work  ia  in  folio.      Deal- 

■(th  the  productiona  of  a  country  an  rich  in  decoratiye 

lapao,  there  can  be  little  doubt  that  the  anthen 

alaborate  work  will  find  abundant  material.      It 

within  tbo  last  few  yeara  thikt  the  art  productions 

-  haire  become  really  familiar  to  ub,  and  they  do 

to  haTO  been  competently  treated  by  nny 

ion  the  subject  Hesarti.  Aodfttey  and  Bowlea  hope 

By  tltis  want  in  oar  literature  by  making  their 

•*  oomprehenflivo  grammar  <>f  Japanese  ofBameat/' 

^  a  dedcrfptioQ  of  the  pottery  and  porcelain  of 

try.     This  first  part  contains  the  beginning  ot 

if  on  Japanese  art,*'  a«  well  as  pgrtioni  of  the 

;lan  on  the  Eeramic  Prod  uc  tions/*    The  i  llus* 

to  the  tomer  show  specitnunft  of  the  varioiLH 

-*i  in  fkirour  witb  JapHnese  artiate,  while  the 

_     s  p ves  a  description  of  them*  noti  ng  the  several 

[of  diAimfloiily  between  them  and  the  fretwork  of 

nations.      The  illustrationfi  dealing  witb  the 

,    sial  iubject  of  the  book,  show  specimens  of 

Ware  "  (two  (Coloured  lithogniph*  of  vafles,  and 

fKfk  sbowing  several  smftllt^r  pieces 'j,  '*  ^^fitauma 

*'  (two,   a  Taae  and  a  tint  dL^b),  tind  ^*Owari 

'     Each  baa  i  fcs  de&cripti  ve  letter-  prso^.     Tim 

of  the  contents  of  the  first  part  may  serve  to 

ganeml  scope  and  extent  of  the  book. 


GEHEEAL    HOTES. 


OBITTTABY* 


P  B.  Olaik.— The  EeT.  Samuel  Clark,  M.A..  waa 

'1  tlonthampton,  in  1810.     He  gr-idtiated  at  Hag- 

jsHt  Oxford,  in  1845  j  waa  Vice  -  Principal  of  St. 

J  MlegB,  Chelaea,  from  184ti  to  ISal ;  Principal 

r  K»tional  txjciety^s  Training  College,  Batten$eu, 

PSl  to  imz ;   Vicar  of  Bredwardine,  Hereford, 

Oftfi^  to  lft7l.  and  was  oollatod  to  the  rectory  of 

fe'Bishop,  Hereford,  in  June,  1871,     He  waa  the 

1  of  ievenii  articles  on  Biblical  Arcbieology,  in 

Ji  "Dictionary*  of  the  Bible;''  *«The  Bible  Atlas,'' 

raotes  and  DiaAertationa,  published  fay  the  Society 

FtTamoting  Chriatiaa  Knowledge,  1862  ;  "  Common- 

r  and  Critical  Notes  on  Leviticus  and  the  portion  of 

■I  relating  to  the  Moaaic  Law,"  in  "The  Speaker's 

M^tary;-  **The  School  Physical  Atlas;"  "AUaa 

fctive  of  the  Britisii  Empire  \*'  and  other  elomen- 

[wwka,   published   by  the   Society  for   Promoting 

"wan  KiiowJedge  and  the  National  Societv.     Mr. 

t  WW  for  many  years  Chairman  of  the  Society's 

a  flff  Examtnert,  tmr\  actsd  aa  Examiner  in  English 

-ijige  and  English  Literature, 


^   tel<^graph  lines  of  Kew  South  Wales  are 
''    ■"  *'Xteijd  over  7,^53  mile*.   The  rweipU  laat  year 
'  1%.  2d. ;  the  nuEuber  of  mesinges  tranBmittedj 
'  J^Jiliifiber  of  employes^  329. 


Cotton  Mills  in  India.— The  manu&ctnre  in  Indi*  oC 
co(ton  goods,  iiocofding  to  dieur««  rscdlved,  is  mptdtv 
growiDg,  Atioi^tbtir  there  are  23  cotton  mrlln  in  India  ia  full 
((p^ratien,  workm|f  000,000  Hpindka  and  7»0<)0  looms*  The 
ipiiiJJeft  prodiiw  Abf>ut  130|000  lbs.  of  wtUhQ  thr<?ad  a-day,  uf 
VFhieh  about  60,000 1 bi.  are  u^uad  lu  produt-«  cloth.  Thefremdli 
are  chiefly  in  tbe  Bombay  laland,  where  a  ne«  apinnlnir 
mill  Just  opened  by  a  wealrhy  lliodao,  and  wufkiiog  20,000 
Apiedles,  mnkm  a  total  of  17  wi irking  mil!»  Up  country 
ihme  are  sevend  otherm— oae  at  Sural,  two  at  Brciacbf  two  at 
Ahmcdabad,  one  at  Julgaum,  one  la  tba  native  State  of 
BbowDuprKur^  aud  one  it  Madras.  Ea^tenAioni  are  aW 
rapidly  guing  forward.  Eight  exteneictnii  orfl  in  coarao  of 
coQfltrtictiaa  at  Bombay^  abiedy  on  aharo  t^pital^  and  tliese 
wilt  provide  at  least  for  the  working  of  40,000  more  vptndlea 
and  l,ii45  looms. 

8Miitaz7  and  Zduoational  Exhibition.— An  ojihibi^on 
of  sanitary,  edomtioaal,  aztd  domt^fttic  applihncat  will  taka 
place,  from  I  he  tjth  of  October  to  the  16th,  in  the  Corn  Ex- 
obaogo  adjf>3Diug  tbe  Di>mc  of  the  PAvftion,  Brightoni  in 
connection  with  the  Sociii,!  Snience  Con^^sM  to  be  held  oon- 
temp<jraneou«Iy  in  that  town.  Tbe  object  of  the  exbibttion 
is  to  bring  under  the  notice  of  tbe  public  KeuennUy,  and  par^ 
tieuUrly  thoas  who  sro  interested  ia  bocjaI,  sanitary,  cduea* 
tional,  and  eeannmical  qneitions,  the  tateat  scieatiliQ  appli- 
anees  fer  improving  the  public  health,  promoting  education, 
and  advaneing  pocisI  ecotiomy,  Theee  will  bo  elaAmftad  under 
the  following  beadi,  viz,  :^1.  Warming,  vent ilation,  and 
lighting,  'L  Domestic  nppIiJinoBe  and  econnmia  apparatus. 
3.  Sanitary  arcbi*eciure  and  appliances,  i.  Suntary  en* 
gineering  and  mat  hod «  for  di^mff^ctin^.  6^  Food  and  dnlb- 
Ing.  6.  Siihool  furniture  and  educatjcnaL  appsratue.  The 
exhibition  will  be  upened  with  an  address,  to  be  delivered  ta 
the  DQme.  Lectures  nn  the  various  daswia  of  exhibits  wUl 
be  given  during  tho  period  of  exbibitjon, 

tUnmin&tlcn  by  Electricity.— It  is  well-known  (hat, 
under  the  induence  of  a  strong  electric  currenti  a  b^idy 
wbicb  is  a  good  conductor,  when  ct^nnectin^  the  two  poles  of 
the  current,  may  be  heated  to  (p.U':-h  a  point  aa  to  beeome 
luminous.  This  phenomenon  le  turned  to  account  by  Mr. 
Lodygtn,  of  St.  Petersburg,  for  obtadntng  a  {^onnlant  light, 
which  is  both  retuonahle  m  coat  and  also  capable  of  being 
used  under  all  clrcumstanoea.  Instead  of  producing  the 
electric  H^bt  by  means  of  tbe  wearing  away  of  tbe  elec^odes^ 
us  haa  hitherto  been  the  practice,  that  Is  to  say,  by  tho 
fgnitinn  of  the  particles  of  chArcoal  wbicfa  are  traneparled 
from  one  pole  to  the  other  in  a  body  of  air  heated  to  a  bi^b 
degrree  between  the  elect rf^dea,  Mr.  Lodygin  emplcys  a  short 
stick  of  charcoal  in  a  jitng;le  place,  and  redfucos  the  area  of  its 
seoction  between  the  two  electrodes  in  such  a  macnsr  that  it 
offers  oonsiderable  resistance  to  tbe  current ;  m  that  the  fHsr- 
tioQ  between  the  two  poles,  hernia  healed  to  a  big^h  degree, 
becomes  luminous  just  as  a  metallic  vire  would  do.  The 
I&mp  conMets  of  a  cyliudncal  glduss  ^mnp],  dosed  with  metal 
ccvera  so  as  to  bu  atr-tig^ht  butb  at  fop  utid  bottom,  Occnpy* 
ing  the  cectre  of  this  cylinder  is  the  stick  of  obarcoid  held  m 
Ltfl  place  by  two  piecee  of  metal  communicatin^Ti  through  tbe 
covers,  with  the  two  eteotrodes  of  the  battery.  In  order 
to  render  the  tight  more  intent,  several  sticks  of  chareoal 
mar  be  placed  in  tbe  same  lamp  ;  the  oonductiog  wire  which 
leade  the  electridty  from  the  battery  commttnicatea  with  an 
insulated  rod  connected  with  the  cover  and  in  contact  with 
tbe  Qrat  piec-e  of  charcoal ;  tbe  eleclric  current  then  passes 
into  the  second  piece  of  obarooal  through  the  lower  covirr, 
and  from  thenca  to  the  next  lump,  or  to  the  battery.  On 
account  of  tbe  beating  of  tbat  pari  of  the  charcoal  which  fi 
reduced  lu  thick nrii!i,  tbe  surface  rapidly  becomes  oxidised 
when  in  contftot  vf\th  tbe  oxyj^en  of  the  air,  and  the  charcca) 
is  ooQsecuently  worn  away,  a  circumstanee  which  would  tend 
to  eftn«iumi.Lty  Irmit  tbe  duration  of  the  lamp.  To  avoid 
this  drawback,  however,  tbe  lamp  m  611ed  with  nitrogen, 
which  is  preventrd  from  €i«caping  by  the  two  air-tight 
coveiv ;  in  thlft  manner  Kxidatton  cannot  take  place,  and  the 
pieces  of  charcoal  preserve  their  ori^nal  dimeoAioos,.  Tbe 
experiments  have  given  soeh  good  reenlts  that  the  inventor 
has  been  awarded  tbe  Lomonoasov  prize  by  the  8U  Petcrs- 
buTg^  Academy  of  Science. 
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Banee-Xhet. — ^This  place  ia  a  new  hill  sanitarium  in 
Knnuon,  North-Wert  Provinoet  of  India.  It  ia  sitoatad 
abont  thirty  mflee  norCh  of  Nynee  M,  and  llf tv  miles  south 
of  the  snowy  range  of  mountains.  It  has  only  oeen  in  exist- 
ence as  a  station  for  the  lesl  fe«r  years,  before  which  time 
i .  was  a  mere  jangle.  But  it  is  now  a  flourishing  station, 
with  aooommodanon  for  a  Baropean  re^ment ;  end  new 
hamoks  are  befaig  added,  ao  thsl  it  wffl  soon  be  abb  to 
teeeiye  two  regimente  at  once.  It  commands  one  of  the 
finest  penorsmas  of  the  Himalayan  snowa,  «a  nauiT  200 
mflee  of  the  range  can  alwaya  be  aaen.  Ranee-Khet  is  likely 
to  become  the  mott  Important  mWcair  hill  atation  In  India. 
Ita  elevation  is  between  6,000  and  6,000  feet  above  the  sea, 
and  Ita  dimate,  even  in  the  summer  moiitha,  ia  pleasantly 
ood.  Thia  atation  owea  ita  origin  to  the  late  Loi€  Mayo, 
whoae  policy  waa  to  Quarter  aa  ma^  European  troope  aa 
poaaibia  in  tbe  hilla.  that  ayatem  wm  no  doubt  teaaen  fke 
mortality  and  add  greatly  to  ttk/b  comfort  of  the  Britlah  Army 
In  India. 

Lighting  of  Bailwmy  Caniagat  by  CNia.— The  Central 
Swlaa  Company  haa  recently  made  aome  experiments  in 
lighting  railway  carriagee  by  gas,  the  reaulta  of  wfaWh  are 
Hoily  aatiafaetory.  Ilie  gaa  k  endoaad  in  a  apeaial  vaeep- 
Mle  lor  each  oaniage.  The  na  which  boraa  beat  iB 
4taat  obtained  from  the  lefiae  «f  oil,  the  votame  lor  an  eqnal 
light  baingonly  one-iowth  that  of  coal  gaa.  The  inveaior 
ia  Hart  Hirsd,  of  Zurich*  a  Lefpzie  profeaaar.  The 
paeeaea  oonaiala  ia  feretaig  by  *he  aid  of  a  aelf-aoliag 
«pfantna  the  raluae  of  fat  ■nhatawosa,  or  of  pelrelaum,  fta, 
into  retofta,  which  are  heated  in  fumaeaein  thSs  aaaae  maaoar 
«a  letorta  Icr  eoal  gaa.  Ovar  the  furnace  ia  a  hydraulic  madn 
far  preyantiag  the  gaa  avalved  frem  retwniag  to  the  retorta. 
The  gaa  naoit  paaaea  inle  a  poriflar,  and  laatlv  into  a  naaon 
ihediBBanakma  of  which  are  much  aaaaUar  m  prapertian 
ia  thaee  lor  oaal  gaa.  The  ooonteia,  ngalaaon  of  prei 
4ba.,  are  the  amM  ae  in  ordinary  gaa  w«rha.  A  flame  af  an 
intanalty  equal  to  eight  iMaaa  iTMn  eeroal  oil  coala  abant  tiiree 
half  penee  an  hour,  Inohiiing  the  cost  el  worfca,  Intereai  on 
wrftU,  and  labour.  With  2201b.  of  refuae,  from  2^00  to 
22,000  cubic  feet  of  gaa  are  peodnoad ;  and  a  flame  equal  to  10 
oarcel  flames  conaumeaahiMit  a  oiibic  loot  an  hour.  The  gaa 
thua  obtained  ia  oompraaaed  by  meana  of  a  pump  to  10  or  12 
atmcapherea  In  reaervoira  flbtedtrndar  the  cairiagea,  whence  it 
is  led  by  pipes  to  the  burners,  after  ha^ng  passed  through  a 
|if  aiauie  legulator. 

TMnpartd  Glasa.— If .  A.  Baner,  who  is  also  engaged  on 
this  problem,  and  who  is  stated  by  the  J2^m  Inkuitrielie 
to  have  solved  it  ia  a  manner  sim&ar  to  that  of  M.  da  la 
Bastle,  has  juat  made  known  theiesult  of  his  inveatigation* 
on  the  aubjeot.  He  preparea  die  artkdea  of  glaaa  by  fliat 
heating  them  until  'utey  become  aof t,  and  tbea  phuging 
4ham  into  paraffin,  kept  at  a  temperature  of  200^  Cflot.  0^90"* 
Fahr.)  TIm  glaaa  olijeot  nraat  no  longer  be  gradually  cooled, 
aa  haa  hitherto  been  the  praotioe,  but  at  flrat  quickly  np  to  a 
oartain  point,  and  then  veiy  alowly.  After  thia  operation 
the^aaaeannot  beoutbytheaidofadiamond.  The  aoale 
of  aardnaaa  provaa  that  ita  eonaistanoy  ia  conaiderably 
hBBreaaed;  beeidea,  ita  denaity  U raiaed from  2-429  or  2438 
to  2*469  or  2*468.  It  ia  at  preeant  difficult  to  give  a  aatis- 
faotoiy  eylanation  of  thia  baadeniag  ot  the  glaaa  by  tem- 
pering. It  waa  formerly  thought  diat  giaaa  waa  a  perfectly 
•merphoua  and  hemoaeneoua  aubatanoe,  but,  in  1862,  Herr 
Xieydolt  demeastrated.by  the  action  of  hydnrfluorioaoid.  that 
all  our  glaaa,  althouga  it  may  ahow  no  aign  of  oryatalliaa- 
tion,  is  compeeed  of  a  mixture  which  ia  pertly  cryatalliaed. 
Whan  an  article  made  of  glaaa  ia  heated  up  to  melting  aoint, 
er  only  up  to  amoh  a  point  aa  to  beoome  eoft,  and  then  allewed 
to  OOM  very  alowly,  it  eombinee  in  ite  elemanta  and  forma 
ayataUiDe  greupe.  Thia  is  en  experiment  whidi  Rteumur 
had  alieadv  tried  in  the  hope  of  mamifacturiag  with  the  glaaa 
a  kind  of  porcelain,  called,  even  to  thia  day,  B^umnr 
porcelain.  In  1874,  Herr  Siegwart  proved  by  exneriment 
that  thia  action  of  combination  takee  place  very  easily  when 
glaaa  ia  heated  alowly ;  aometimee,  indeed,  the  cryatalliaed 
portion  may  be  obewed,  in  which  eaee  the  glaaa  haa  received 
the  epithet  of  **devitrifled."  In  accordance  with  reeent  experi- 
manta,  it  would  aeem  that  glaaa  in  the  atate  of  fusion  ia 
an  almoat  homogeneoua  maaa,  which,  in  cooling,  eaperiencea 
eartain  combinatkma.  When  the  cooling  takee  piece  with  a 
oertain  degree  of  ap<«d,  there  ia  not  thae  for  theee  oombina- 
none  to  take  place,  eo  that  the  gteaa  would  remafai  homo- 
geneoua; thia  droumatanceia  probably,  on  the  one  hand«  the 


cauae  of  the  great  haidneee  of  temperad  glaaa,  and,  on  tke 
other,  that  of  ita  peculiar  mode  of  luptMe, 


Aeronamtioi. — A  new  steering  baloon,  by  Smitter, 
Ubeing  exhibited, suspended  in  the  middle  of  the  AkaiBr,ia 
Paris.  The  measurement  U  only  6,000  cubic  fast  bottke 
balooiUao  Hght, thai  when  fllM  with  paae  hffcuait 


H^ 


in  it,  and  greet  aMlity  has  besn  diMlay^d  in  Iha  eentwp- 
ticn.  Altl^mh  no  ncnotieablereaalt  kepea^B^h 
hoped  for,  it  ia  a  wcndarfnl  piece  of  dookwork.  noaoM- 
tion  with  tide  subject  ft  ia  atated  that  a  flrm_of«tfg« 
have  been  exaerlmenting  private^  at  the  Ciyra  Fan 
with  an  serial  steamer  of  a  novel  and  i 


wefghiiig  160  Iba.  Sxperlmeata  are  eaatodtoEave pem 
theoapJbBlly  of  two  vm^caA  aorewe,  eaeh  IS  fNt  dknrtt, 
tofaisaawSghtof  ISOlha.;  theaiinai  anglw,  aWiwafc 
and  tael,  forming  part  of  the  weight  ao  raiaBdtatevM 
of  aoiba.  Thapowv  eaartadbyitiaaqualtaSnMBn 
The  eoaMDonioatien  of  motion  ia  gtaan  by  a  vattlitt  an 
fram  the  car.— JValwrff. 


Titnhert'i  Mathod  «f 
Tenaz  tnm.  othar  nhm.— The  fabric  is 
eolation  of  an  aniline  oekfv,  either  fneahlMer 
(with  the  bitter  the  motion  ia  leea  atrikMoontaiabc^ 
a  dedfiamme  of  colouring  matter  per  Btra  cl  water  (€7  gnin 
to  a  pint).  ItialeftforBOPiehouraodld.orafcateins*a; 
of  70  to  80  d^reee  Centigrade  (158«  to  I76«»  '^'^^^J^ 
Li  wa^ed  with  water,  and  the  fibre  ia  examined.  An^~ 


of  the  IHormimn  Unas  (New  Zealand  flax)  wiflJefcMi 
highly  ooloured.  while  thoee  of  hemp,  tax,  *«-»™J55k 
white  or  of  a  eelonr  similar  to  tlie  law  matte  iai.  THiteni 
aald  tobepief^raUe  tothat  by  nilrieaald,eii4,beaileaftil;; 
of  the  aubatanoe  having  been  bleached  4oaanetialHlaiaB 
the  leactkm.  Aftw  oonlaot  with  ttia  aehwiag  naM^; 
care  be  taken  to  waah  the  fabric  with  eeap,  ^difeHMU 
colour  ia  maoh  more  decided,  the  hemp  tuzniagvayva^i 
wUle  the  Phormium  imaac  remalna  red.  AmaBodamwi  | 
alao  to  diatingu^^  theJf^lenmiffa  from  hemp;  wb«m 
tiaaue  haa  been  bleaohed,all  that  han  to  be  doneiatofan* 
it  in  thia  alkali;  the  Phormium  immediately  "■■■* 
colour  it  poaaaaaed  befbre  befaig  Heached,  while  fte  bm|| 
^wa  no  appreciable  change. 

Value  of  ]Mals.~The  fbOowing  taUe  of  the  i» 
speotive  valuee  of  metala  ia  given  Vyan  AmerioaaFSVa 
The  dollara  have  been  reduced  to  their  eqiuvu«at  a 
Engliih  money  for  the  convenience  of  readera.  Tbt  &■ 
four  of  theae  metala  are  ao  rare  me  to  be  sold  in  non^ 
quantities,  yet  their  ratee  are  given  for  the  eaka  of  ooai 
pariaon  with  the  othera  :•— 


Value  per  pound  Avordupns, 


DoUan. 

2^22 

2,510 

1,400 

TOO 

653 

676 


Indium    

Vanadium  •••••••• 

BAtheaima  • 

Bhodium 

FaBadinm   

Uraniem 

Oaminm 325 

Iridium    31744 

OoM 801-46 

Platinum     116*» 

ThaSittm     108*77 

Chromium 68* 

llegneaimn 46*60 

Potaaaium  28* 

saver   18-86 

Cobeh 7-^6 

Cadmiunu 6*90 

Biamuth 3*68 

Sodium 8^ 

Nickel 2'» 

Mercury 1*96  < 

Antimony    ••...  *8I 

Tin   ...: -38. 

Copper *S6 

Aieenic   '16  . 

Zinc '11 

Lead -07 

Iron  ••••••••••«•%•'««•«  ^w  ' 


d 

635 

620 

2M 

146 

136 

126 

67 

66 

62 

ii 

22 
U 

• 
4 
3 
1 
1 
0 
0 
6 
6 
0 
0 
0 
6 
0 
« 
0 


a.  4. 

8  4 

16  « 

15  4 

16  9 
010 
0  0 


14 

2 
16 

• 
U 

1 

13 

1610 
18 
U 


9  H 
0  1 
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2EDIHGS    OF    THE    SOCIETY, 


y>  Si>otety  of  Artfl'  G^Dtnl  BattiriTiationB 

blished  in  185 H,  thf>  Unitmrttiw  of  Oxford 

idgr^  the  Science  and  Art  Bepftrtment 

Mtimeiit,  and  other  public  bodies,  follow - 

tSJimple  of  the  So^ielyf  h&ve  institutod 

ons«  wMch^  to  a  certain  ok  tent,  tupply 

I  tho»e  of  the  Society  of  Arts*    Kone  of 

r,  WTO  flpecially  adapted  to  yotmg  per- 

;  eomiuereial  life,  wbetber  m  iskrkfl  or 

,  jAod  the  CoimcU  have  therefore  dedd<?d  to 

L  C'jyuuiaations  of  a  corojuorcial  character, 

\  that  such  examiriatious  wOl  be  of  great 

I  benetitf  and  specially  within  ths  province 

■  C3tttbliahed  for  the  encouragetuent  of 

Eitifiictuix's^  and  Commerce. 

ibjeeta  for  examiniitiou  will  be  aa  foUo wi  :^ 

k  Arithmetic. 

^  Sa^liih  ((.lotn position,  cornfpondoncet  and  prSciB 

.  Book-kL'epitiir^ 

h  OMtLm^rci'il  History  (md  Oeofrnphy. 

LIhorUuuid. 

b^^s&al  Econoiiiy. 


Ates  mil  not  (as  heretofore  in  the  GeiicTftl 

ii)  be  givmi  in  Mparate  mibjeots,  but  in 

cMttlii    a  "Oer^cate    in    Conunercial 

c/'  ti  candidate  miist  piiss  in  three  i^iib- 
\  bttst,  two  of  which  laugt  bci  Arithmetic  and 

SGt  in  most  of  theso  subject!  wiU  to 

diff&r  from  tbow  of  former  y«ara,  in 

•pedttHy  adapted  to  test  the  ctoididates^ 

dge  from  a  commerduJ  point  of  view- 

*  f^«  will  he  given  as  heretofore?.    The  regiila  - 

■^  5??  now  under  conaideration,  and  the  Pro- 

2**nwiU  be  pnbliahed  M  floon  as  the  detwls 

Hkn  flnally  arranged. 


The  second  lecture  of  the  course  of  Cantor  Leo- 
tureg  on  **  The  Material,  Construction,  Form,  and 
Principles  of  Tools  aivd  Contrivajaoet  iwed  in 
Handicraft,"  by  the  Bev,  A»THim  Rioo,  lE.A*, 
wag  delivered  on  Pebru^iry  Idth,  187  a,  aa  foEofri : — 

LEciumii  II. 
Oji  Tmls  nmd  in  MamdiaN0L 

It  is  emionfi  to  notice  that  tho  only  imdhiwioal 
tools  for  earlemal  uae  with  wMoh  nuia  h  pro- 
dded by  nature  are  the  hammer,  a  compound 
vice,  and  a  scmtching  or  soraping  tooL  These  are 
in  the  band;  and  in  &ft  various  contrivances  which 
have  from  time  to  time  been  introduood  to  aotice 
of  compound  tool«,  nont*  have  mirpuaaod  in  com- 
prehensiveness of  variety  these  three  in  ontK  As  n 
vice,  the  band  i«  worthy  of  a  very  lonfftbonod 
notice  ;  as  a  hammer  alone  it  in  now  onr  ooooeni* 
Wailst  for  impact  upon  a  substaTiee  softer  than 
itself  the  fifft  can  deal  an  ax^precia-ble  blow,  yet 
upon  one  hurditr  than  itaelf  the  reaction  of  the 
snbatttnce  transfers  the  blow  to  the  flesh  amd  bone 
of  natnre^s  hammer. 

When  the  materials  of  which  this  earth  is  com- 
po«(^  aro  i^arded  as  those  tlwt  nuty  be  ttseful  to 
man  (if  onlylie  had  them  in  smeh  a  form  as  conM  * 
be  bandied  and  iwed),  and  when,  further,  the  very 
pirocuring  of  food  by  the  eila^ng  of  ammals,  ia  on» 
of  the  essentials  of  man*»  ecdirtanoe,  it  wiU  be 
admitted  that  a  very  early  want  of  manlund 
woiJd  be  a  means  for  pojiseasing  himst?lf  of  these 
without  inflicting  damage  upon  his  bodily  frame- 
work. Now,  alm0tigh  the  arm  and  hand  are  con- 
trived with  a  perfection  of  adspt**bility  to  moUon 
as  well  as  facility  for  holding,  ynt  they  arc  qiuto 
imauHed  for  the  purposes  aliaded  to.  Indeed,  it  is 
clear,  that  in  none  of  the  years  iu  which  the  human 
race  liave  dwelt  on  the  earth  could  man  have  won 
thoae  materialB and  that  food  which  Wde eneeutittl 
for  hi«  welfare,  unless,  availing  himself  of  the  hold- 
ing powtyr  of  tlie  hand,  imd  the  rapid  motions  of  itllo 
anu,  he  oouhi  iupploment  thvse  by  means  for  gain- 
iuwhat  these  alone  could  not  acquire. 
^Hence  amongst  the  contriirances  wMoh  have 
come  down  to  "uh  from  tboio  af^es  before  history 
unwritten,  or  the  use  of  metals  known,  are  found 
ttevies  shaped,  wo  niay  suppose,  by  the  action  of 
water,  and  so  rounded  as  to  fit  the  hand.  Tkmm 
atones  arc  called  by  antiquarians  **  tnauls/'  iadfelMgr 
were  probably  held  in  the  hand,  and  struck  a^idilfit 
that  which  otherwise  eould  not  have  been  broken. 
In  these  '*  maub"  is  the  original  hanm^. 

Graduating  requirements  of  the  social  state  of 
our  pre-historic  oEncestara,  as  we  would  oar  own, 
this  maul  might  ocoMiouaUy  have  proved  ti»o 
heavy,  but  more  freqiueatly  too  light.  For  that 
tapping  option  which  in  our  minor  wttints  is  ofteii 
moi^  requisite  Iban  blows,  they  amm  to  ha?fw 
devised  an  xaf«fnui  «|)pli«ifi«  eoomt^mg  oi  a 
atone  sfncially  prepatad  fef  tbas  to»ewh«t  dM- 
cat#»  operation. 

Through  the  kindnetit  of  Mr.  Evans,  who  has 
GoUeoted  and  engravwd  a  nninber  of  the  snoieat 
ftone  implements  found  in  Great  Britaxn^  the 
Pig.  3  is  a  reprodnetion  of  one  from  Im  book  **  The 
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Ancient  Stone  Implements  gf^Great  Britamj"  pub- 
Ushed  by  Me&ars.  Longman. 


Tbifl  is  supposed  to  be  Dne  of  tbese  tapping 
Hammers,  bdd  between  a  finger  and  the  thumbs 
it  bearA  traces  ol  we&r  ba  ii  employed  in  strikiiig 
ftg^aiBft  s  cylindrical  or  sharp  surface*  The  mode 
in  which  the  recesses  for  tlxe  finger  and  thumb  may 
have  been  formed  has  exercised  much  ingtouous 
surmise. 

When  now  we  r^ass  from  this  light  to  very  heavy 
work  it  will  be  obvious  that  to  hold  a  atone  in  the 
hollow  of  tho  hand,  and  to  striie  an  obj^t  with  it 
00  that  the  reaction  of  the  blow  shall  be  ciainly 
met  by  the  musoulikr  action  of  the  back  of  the 
lumd,  and  the  thinnest  section  of  the  wrist,  would 
be  not  only  fatiguing,  btit  might  be  injurious  to 
the|  delicate  network  of  muscles  there  found,  and 
eo  damage  this  part  of  the  hand.  It  may  have 
been  from  such  effects  that  even  in  the  stone  age, 
there  are  traces  of  **  mauls'^  which  have  double 
emda  and  are  hold  by  tlie  midtJle.  A  blow  given 
by  such  is  counteracted  not  only  by  the  increased 
mass  of  material,  but  also  by  the  changed  position 
of  the  hand  and  wrist  in  relation  to  tho  direction 
of  the  blow*  "WTien  hold  in  the  hollow  of  the 
band,  the  r«^ distance  was  met  by  (say)  a  depth  of 
tissue  of  about  three-quarters  of  an  inch,  but  when 
held  as  the  maul  now  alluded  to  must  have  be»j!n 
held,  this  resistance  is  met  by  a  depth  of  tissue  of 
about  three  inches.  Hence  wMlnt  mechanically 
(owing  to  the  mass  of  stone)  and  niuscularly 
(owinif  to  the  position  of  the  hand  in  reference  to 
the  direction  of  the  blow)  the  *'  maid"  in  this 
second  stage  is  a  decided  improvement  upon  its 
pviiaitive  form,  we  cannot  but  admit  that  expe- 
rience wotdd  soon  suggest  that  even  thus  there 
was  wanting  sufficient  energy  to  overcome  reais- 
tanoeSi  and  that  the  double-headed  maul  might  be 
iHmroved, 

6  any  one  has  been  required  to  nse  a  stone  in 
the  hand  as  a  hammer,  and  continued  the  occupa* 
tion,  he  might  well  long  for  a  changed  mode  of 
applying  bis  muscular  energy. 

Even  the  pre-historic  races,  of  whom  mention  has 
been  made,  discovered  that  whilst  the  hand  pos- 
sessed inimitable  contrivances  for  grasping,  and 
L whilst  the  arm  possessed  equally  inimitable  con- 
trivances for  rapid  motions ^  both  jointly  failed 
in  giving  the  maid  the  power  that  would  often  be 
required.  In  that  stone  age  ingenuity  had  so 
busied  itself  as  to  lash  withies  round  such  mauls 
AS  were  found  suitable,  much  after  the  manner 
in  which  smiths  at  the  present  day  lash  withy 
round  the  heads  of  their  cutting  and  punching 
tools  and  swages.     Indeed,   there  are   traces   of 


even  a  higher  advance,  for  what  seem  itotie 
or  hammers,  are  found  with  holes  tlmm|ih. 
suitable  lor  handles,  and  th^a  boUl  sm^  k 
instances,  coned,  and  as  weE  adap^  i(tf 
handles  as  the  best-made  metal  tools  In  iheas 
One  such  stone  hammer-bead  ii  ihowu  m  Bg^ 


afil  I 


The  original  is  in  the  British  Mii3**iu 
found  in  the  Thames*    The  double-, 
the  attachment   and  wedgtng-np  -- 
vcrj-  admirably  formed.    Indeed,  thit 
of  the  hammer  is  worthy  of  much  eon 
How  thoy  contrived  to  fix  a  handle  in  a 
coned    hole     in     a    stone    matd    is   mem 
we    know.       The   suiiuise   of    the 
may  or   may    not  commend  itself  to  t£» 
chanics    of    the    nineteenth    oaotury,    bat 
will  be  interested  in  what  was  perbai**  n 
ancient  practice^  and  although  novel  in  th£» 
*  ration  J  .it  would  be  unwise  to  secure  '-"  ' 
right  in  it.  They  say  that  finding  Urn 
tree  about  the  size  of  the  smallect  part  of 
of  the  maul,  the  stone  was  htuig  cm  it>  and 
few  years  the  growth  of  the  tree  fi»ed  thi 
in  the  maul,  and  then  the  bmzicb  wii 
by  some  of  the  sharp  stone  imptementi 
for  such  purposes,  and  thus  almost  m  tl 
the  tree  the  branch  and  maul  becamjB 
and  hammer. 

A  tool  which  has  thus  deaoended  to 
geologically  pre-Mstoric  tinuei  hsi 
imdergone  great  changes,  not  only  ^  fcrat 
also  in  appended  contrivaiiiOK.  Af  nvw  ■ 
arofie,  new  means  for  givHijmg  Ibffi  a 
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fonuBbed,  and  thus  the  manl — in  the  hands  of 
Adam's  first  descendants — ia^  after  some  thousands 
of  years,  passing  from  human  hands  to  the  more 
powerful  and  less  easily  fatigued  hands  and  arms 
of  machines  and  steam.  Our  concern  in  these 
lectures  is  only  with  the  tool  as  men  used  it,  until 
James  Nasmyth  was  one  day  detained  at  home 
by  the  rain,  and  made  that  graphic  sketch  which 
introduced  the  maul  to  steam  machinery. 

In  the  stone  hammers  alluded  to  there  are  pre- 
sented to  the  tool  fancier  greater  curiosities  than 
the  hammers  themselves ;  for  not  only  are  there 
flxtemal  concavities  and  peculiar  shapes  for  adapt- 
abiKtyto  the  hand,  but  there  are  holes  bored 
through  the  stone  as  perfectly,  as  cleanly,  and  as 
Well  finished  as  the  best  of  modem  machine  appli- 
ances could  accomplish.  How  to  form  these 
concavities  and  holes  now-a-days,  some  rough- 
ened, some  smooth,  and  some  even  oval,  would 
not  be  very  obvious  to  the  majority  of  workmen 
without  what  may  be  called  machine-driven  tools. 
AD  the  concavities  do  not  seem  to  be  consequent 
upon  grinding,  for  either  originally  or  from  age 
some  are  as  rough  as  sand-paper,  whilst  the  stone 
itKlf  is  comparatively  smooth.  Now  had  this 
roughness  been  a  consequence  of  time  and  wear  it 
womd  have  affected  the  whole  surface.  But  such 
is  not  the  case.  A  recently-patented,  and  to  this 
generation  novel  discovery,  seems  to  be  suggestive 
of  a  process  the  men  in  these  geologically  pre- 
histonc  times  might  have  used.  The  process  has, 
too,  this  element  to  recommend  it,  viz.,  little 
(indeed  we  may  say  no)  machinery  is  required. 

Those  who  visited  the  Exhibition  of  1873  might 
have  noticed  some  peculiarly  roughened  glass  and 
cot  marble ;  also  holes  bored  in  steel  files  by  the 
operation  of  a  sand-blast.  Now,  if  the  opera- 
tion of  boring  by  this  process  bo  watched,  it  will 
be  found  that  the  commencing  hole  is  gradually 
enlarged,  and  if  the  process  be  continued  until  the 
^hrading  power  of  the  sand  grains  is  nearly  neu- 
tralised, by  the  reflected  and  re-reflected  particles 
igainst  the  sides  of  the  holes,  further  penetration  will 
)SMe.  The  ingenious  re-discoverer  of  this  power  of 
hiven  sand  has  met  the  diificulty  by  turmne  over 
the  material  in  which  the  hole  was  being  bored, 
md  commencing  to  tunnel,  as  it  were,  another 
U)le  to  meet  the  first  one.  The  effect  of  these  two 
operations  wiU  be  the  production  of  a  hole  coned 
^om  both  sides,  leaving  a  large  end  of  the  cone 
it  each  surface ;  the  meeting  of  the  cones  being 
ormed  by  the  intersection  of  the  two  borings. 
Qierefore,  if  the  operation  of  a  stream  of 
■nd,  driven  by  air  or  falling  from  a  high 
klaoe,  or  even  mixed  with  water,  and  dropping 
rem  above  be  used,  then,  not  only  have  we 
^  ready  available  means  of  boring  surface-holes 
a  what  antiquarians  call  tapping  tools,  but  also 
a  those  "  whorls"  of  which  many  are  found  about 
he  size  of  these  tappers.  The  **  whorls  **  appear 
0  have  been  used  to  add  weight  to,  or  load  anils. 
Ular  whorls  are  still  thus  used  in  Africa, 
liey  also  contributed  to  steady  the  action  of 
irimne  tools,  in  a  manner  similar  to  that  accom- 
plished by  a  fly-wheel  in  the  best  constructed 
Lithimedean  drills.  Nay,  further,  our  pre-his- 
oric  ancestors  had  only  to  watch  those  effects  of 
rater  and  sand  with  which  the  geologists  tell  us 
hey  were  encompassed  on  a  scale  of  magnitude 
0  whkdi  all  our  terrestial  arrangements  may  be 


called  puny.  Such  watchings  would  supply 
hints  for  the  making  of  many  of  those 
holes  found  in  stone  and  other  hammer  heads, 
and  in  implements  the  use  of  which  we  cannot 
divine.  Nature  aboimds  eyen  now  in  hints,  and 
it  seems  strange  that,  familiar  as  we  all  are  with 
the  scooped-out  hollows  in  the  rocks  of  waterfalls, 
the  penetrative  properties  of  driven  sand  were  not 
utilised  until  they  were  patented  in  the  nineteenth 
century. 

The  operations  of  sand  driven  by  the  winds,  or 
mixed  with  falling  water,  would  certainly  produce 
such  concave  recesses  as  are  foimd  on  the  two 
sides  of  these  tapping  hammers,  and  by  almost 
obvious  contrivances  ^e  short  and  small  perfo- 
rations which  connected  these  into  a  whorl 
could  be  made  by  the  same  means.  When,  how- 
ever, the  exquisitely  finished  stone  hammers  and 
the  holes  through  these  are  examined,  this  mode 
of  perforation  fails  to  account  for  what  may  be 
observed.  Some  of  the  holes  are  coned  from  ooth 
sides,  being  wider  at  the  two  outside  ends,  and 
connected  in  the  middle  by  either  a  cylindrical  hole 
or  the  coning  of  the  two  external  cones  into  one 
perforation  ;  such  have  most  probably  been  bored 
either  partially  by  the  sand  process  now  de- 
scribed, or  entirely  by  a  rotating  stick  or  stone 
with  sand  and  water.  That  some  simple  but 
very  tedious  process  of  perforating  oven  hard 
stones  existed,  there  is  Uttle  doubt,  and  the 
practises  of  (so  caUed]  savage  races  confirm  this 
view.  The  noles  in  tne  stone  implements  vary 
from  l-16th  of  an  inch  in  diameter  to  2  inches, 
and  dealing  first  with  those  which  af  e  parallel 
through  pieces  of  very  hard  and  tough  stone 
of  the  size  of  a  carpenter's  large  or  a  smith's  ordi- 
nary hand  hammer,  it  may  be  said  of  the  group 
of  such  holes  that  with  all  our  modem  machine 
appliances  they  could  not  have  been  more 
perfectly  formed.  Many  of  them  do  not  bear 
any  traces  of  what  may  be  called  "hints"  as  to 
how  they  were  made;  they  are  as  smooth  and 
almost  as  polished  as  the  holes  in  a  set  of  Whit- 
worth's  gauges.  A  few,  however,  spef^  a  language 
of  hieroglyphics  which  a  mechanical  eye  can 
certainly  decipher. 

Exclusive  of  the  sand  process  there  are  three 
other  modes  of  perforating,  which  in  those 
geologically  pre-historic  times  might  have  been 
adopted.  One,  the  process  of  *  *  j  umpii^ ;"  second, 
the  process  of  using  a  flat  and  pointed  drill ;  third, 
a  rotating  tube.  Now,  an  examination  of  the 
marks  within  the  holes  is  sufficient  to  decide 
whether  the  "  jumping**  or  the  rotating  tool  has 
been  employed.  The  jumping  tool  is  used  gener- 
ally in  quarrying  and  blasting,  and  although 
there  is  a  certain  rotatory  motion  given  to  it 
by  the  workman,  yet  the  strise  or  lines  left  on 
the  sides  of  the  formed  hole  will  appear  as  scratches 
parallel  to  the  axis  of  the  perforation.  In  the 
cases  under  present  consideration  such  linear 
scratches  have  not  been  observed.  We  may,  there- 
fore, dismiss  this  mode  of  drilling.  The  marks 
which  are  observed  are  as  circular  scratches  round 
the  insides  of  the  holes.  A  rotating  stick  or  tube 
worked  with  sand  and  water  would  produce  these 
marks.  There  are  also  holes  which  have  not  been 
completed,  and  in  some  of  these  the  borer  has  left 
the  well  known  cored  projection  rising  from  the 
base  of  the  hole  when  the  boring  tool  is  tubular  and 
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does  not  perforate  the  material.  In  one  oase  this 
cored  elevation  has  sides  paraUel  to  the  cylinder, 
showing  very  deaiiv  that  the  tabular  borer  had  a 
smooth  interior  witn  sides  parallel  to  the  exterior. 
In  another  case  the  core  is  coned  as  though  the  tool 
were  carelessly  made,  or  only  hollowed,  somewhat 
after  the  jplan  of  a  tinman's  punch.  Such  holes  are 
evidentiy  bored  with  some  hollow  tool,  and  not 
finding  in  the  stone  age  any  trace  of  these  hollow 
boring  tools — ^nor  even  material  of  which  such 
boring  instruments  could  be  made— the  supposi- 
tion that  such  holes  were  bored  in  the  bronze  age, 
before  stone  implements  had  passed  away,  is  a  very 
feasible  suggestion. 

There  are,  however,  other  peculiarities  in  these 
holes  which  a  mechanic's  eye  would  soon  observe. 
Not  only  are  there  circular  scratches  which  the 
tube-boring  process  might  produce,  if  a  large  or 
rough  piece  of  sand  got  in,  but  there  are  some- 
times deep  recesses  in  the  sides  of  the  hole  not 
thus  easily  explained.  Again,  there  are  in  one 
case  two  holes  evidently  intended  to  meet,  being 
bored  from  opposite  sides.  They  have  rim  astray, 
and,  not  meeting,  have  been  abandoned.  The 
holes  can  be  seen  to  the  very  bottoms.  Mechanics 
will  know  that  the  bottoms  of  these  holes  are 
formed  by  the  end  of  the  drill,  and  the  form  of  the 
drill  may  be  decided  from  an  examination  of  them. 

The  two  holes  referred  to  have  been  formed 
by  a  drill,  either  flat  or  shaped  like  an  ordinary 
counter-sink.  It  may  have  been  the  end  of  a  stick 
used  with  sand ;  it  may,  however,  have  been  of  a 
very  different  material.  Again,  if  after  drilling  to 
a  certain  <kpth  with  such  a  drill  of  a  flat  form, 
either  the  lareless  sharpening,  or  the  adoption  of 
another  drill,  in  which  the  radii  from  the  axis  of 
rotation  to  tibe  final  ciitting  edges  of  the  drills  are 
not  equal,  be  introduced,  then  the  hole  will  not 
be  true.  In  one  hole  is  a  recess,  as  though 
this  careless  form  of  flat-i)ointed  drill  with  some- 
what angular  projections  had  followed  a  truly- 
formed  £ill.  There  is,  however,  another  reason 
for  concluding  that  these  pre-historic  stone  imple- 
ments have  been  drilled  with  a  flat  drill  carelessly 
sharpened,  or  whose  point  of  rotation  has  been  lost. 
Those  who  are  accustomed  to  lathe  or  machine 
drilling,  and  who  have  ever  worked  carelessly,  will 
know  that  instecul  of  forming  a  circular  hole,  as  it 
might  be  expected  a  rotating  drill  must  do,  the 
careless  fitting  in  the  square  holed  chuck,  coupled 
with  cardess  grinding  of  the  drill,  or  absence  of 
\miform  density  in  the  material  being  drilled,  com- 
bine to  produce  a  rude  triangular  hole.  Such  a 
hole  is  formed  in  one  of  these  stone  implements. 
If  formed  when  archseologists  suppose,  viz.,  in 
pre-historio  times,  the  men  seem  to  have  used 
such  drills  as  we  now  use,  at  least  shaped  as  we 
shape  them,  and  of  a  flat  material  with  cutting 
edges. 

That  (assuming  the  genuineness  of  the  speci- 
mens) the  people  in  these  geologically  pre-historic 
times  bored  stone  in  one  of  the  ways  we  now  use, 
seems  clearly  deducible  from  these  facts.  There  is, 
however,  a  still  higher  puzzle  in  the  hole  in  the 
double-ed|^axe  of  greenstone,  found  at  Hum- 
manly,  in  xorkshire,  to  be  alluded  to  again.  It  is 
oval  and  tapering  slightly  from  each  face  to  the 
middle.  The  figure  of  the  implement  is  in  all  re- 
spects judicious  and  suitable.  (See  page  802,Iig.  9}« 
So  mr  as  forms  and  weights  of  nammers  are 


concerned  we  may  conclude  that,  where  the  eadiest 
traces  of  the  existence  of  men  on  the  earth  ate  met 
with,  even  there  are  hammftrs  in  all  respects 
formed  as  modem  hammers  are  f onned,  difi^ing, 
it  is  true,  in  materiaL  It  must  be  home  in  mm 
that  the  material  a  people  use  is  that  which  they 
can  obtain.  Although  a  work  formed  by  combi- 
nation of  separate  parts  in  those  eaily  ages  has 
not  come  down  to  our  time,  we  are  not  left  in 
much  doubt  as  to  some  of  the  uses  of  thew 
hammers,  for  they  were  employed  in  shsimg 
material  suitable  for  cutting  instruments.  Hence 
the  great  number  of  flint  implements  f oimd  in 
various  parts  of  Europe  and  America.  These  iki 
implements  may  be  enumerated  as  axes,  adiei, 
chisels,  saws,  spear  and  arrow-heads,  &c 

Now,  amongst  or  in  the  neighbourhood  when 
these  are  met  with  are  found  hammers  of  nsoEm 
stones.  In  the  Christy  collection  of  the  Britiiii 
Museum  is  one  of  **jade''  which  might  han 
been  so  used.  A  characteristic  of  "jide*" 
is  that  it  is  **  hard  and  tough "  (indeed 
at  this  day  in  New  Zealand  the  native  tribes 
use  the  stone  under  conditions  requiring  sad. 
prc^rties).  Thus  there  is  evidence  to  our  hands 
and  eyes  of  the  mode  in  which  flint  imple- 
ments were  made  before  history  was  written,  and 
it  may  be  many  thousands  of  years  ago. 

A  rough  lump  of  flint  stone  seems  to  have  bea 
taken,  and  then  by  blows  from  one  of  the  stm 
hanmiers  the  outer  irregular  projections  wm 
knocked  off,  and  the  mass  of  remaining  ffint 
assumed  a  form  somewhat  cylindrical  and  ftitdi 
in  concavities,  the  projections  between  the  con- 
cavities being  brought  to  a  rough  edge. 

It  must  not  be  thought  that  to  aocompEahth^ 
required  what  we  shoidd  call  ought  of  arti^ 
skul.  The  peculiar  fracture  of  fliint  being  cvHh 
ohoidal,  sinular  to  that  which  may  be  observi^i 
when  a  piece  of  seeding- wax  or  hardened  pitcLt 
broken,  and  the  suggested  mode  of  the  fonostio^ 
of  flints  (being  usually  an  aggregation  of  sMht 
deposit  around  some  nucleus  of  sp<mge  or  other 
organism),  removes  it  from  any  of  the  characteristics 
of  crystals.  Henoe,  by  a  suitably  directed  hlov. 
with  an  instrument  of  suitable  form  and  materiaL 
an  elongated  piece,  carrying  with  it  the  extenul 
angular  proj ection  of  the  concavity,  was  knockfti 
off.  Such  flakes,  of  which  many  are  found,  «R 
called  flint  knives.  They  were  again  feactared  ani 
formed  into  arrow  and  spear  heads,  and  other  is* 
struments  for  war,  or  chase,  or  domestic  use. 

The  manufacture  of  gun-flints,  once  extensiyelj 
carried  on  in  England,  but  now  followed  onlj  at 
Brandon,  in  Noiiolk,  accords  (so  far  as  we  csa 
judge),  eveninminute  particulars,  with  the  practices 
adopted  in  the  pre-historic  stone  age.  On  the 
table  are  not  only  all  the  tools  actually  used  in  the 
manufacture,  but  specimens  of  the  progress  of  the 
manufacture,  from  the  rough  natural  limp  of  ffioi 
to  the  finished  gun-flint.  It  will  be  notioed  that. 
with  the  exception  of  a  short,  roughly-ma^ 
*  *  chisel " — but  it  is  more  like  the  raider  swage  osed 
in  a  country  blacksmith^s  shop — all  tiie  other  tools 
are  hammers  of  very  primitive  and  rode  oowtrac- 
tion.  These  hammers  differ  in  weight  and  fonn  oi 
face,  and  are  used  according  to  the  stageof  msM- 
facture.  Without  entering  into  detaik  of  this 
most  primitive  il  not  the  most  andeiit  of  the  mig 
manufactures  now  carried  on  in  England,  it  nsjr  o^ 
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stated  that  the  ftnt  kBsppers  At  Brandon  ean  jpnto- 
doee  from  idzteen  to  eignteen  tiKMnand  gtm-mntB 
per  5Nf«idc--the  results  of  pore  hammer  work. 
The  amnKed   wood-cat,    Fig.    5,   may  convey 


an  idea,  let,  h<m  the  rough  nodule  of  flint 
is  prepared ;  and  2ndly,  how  the  flakes 
are   "knapped"  off  preparatory  to  their  being 


oemvert^  into  gon-'flints  at  the  present  time;. 


Fio.  5. 


mat  core,  with  the  flakei  rei 


and  to  conclude  from  these  how  the  *'  knives"  and 
"  saws  "  of  pre-historic  tames  were  made  does  not 
make  anv  excessive  demand  upon  **  the  scientific 
use  of  the  imaginaticm."  Im-^paed  with  which 
flint  implements  can  be  f oimed  mmy  be  inferred 
from  the  fact  that  the  whole  oyatiua  of  fashion- 
ing a  gun-flint  from  one  of  tiMBii  ibdUB  occupies 
less  than  one  minate  d  time.  !Ehese  com- 
parisons of  tools  naed  at  the  praaant  time,  where 
gun-flints  are  made,  with  those  known  to  belong 
to  the  stone  age  of  pve-hisfeanc  times,  and  which 
are  foundin  the  post-tertaary  geological  formations, 
force  upon  us  the  eonriotion  that  in  the  handling 
of  nodules  of  flints  and  fashioning  them  into 
articles  of  utility,  men  in  this  eentui^  are  follow- 
ing the  very  prooessee  and  using  tools  of  similar 
form  with  thcae  used  where  the  very  first  traces  of 
the  human  race  are  found. 
Nor  are  there  knives  oniy  which  are  made  of 


flint;  there  is  every  reason  to  conclude  that  these 
flint  flakes  vrere  fashioned  16  be  used  as  roughened 
scrapers.  There  are  those  which  appear  to  be  so- 
very  small  and  fit  only  to  scrape  smooth  the 
smaller  branches  of  trees.  It  may  suffice  for  this 
lecture  to  say  that  small  flints  with  roughened 
edges  notcmly  are  found,  but  in  a  floodlight  there 
are  tranea  of  tiiat  kind  of  polish  on  fiiese  roughened 
edges  wfaii^  we  find  about  the  te#lh  of  saws  when 
the  inttrament  is  used  and  the  teeth  are  very 
blunt ;  they  may  have  been  used  fdr  MWing  across 
or  scra{ring  azrowa,  as  well  as  small  branches  of 
trees. 

The  WBodont  illustrations  oi  thb  portion  of 
these  leelures  hme  been  talMn  ftom  the  book 
referred  to.  They  clearly  ilhistnite  to  a  reader 
that  which  the  original  implements  would  do 
to  a  spectator.  These  three  figs.  (Fi|;s.  6,  7,  and  8) 
are  typioal  of  a  great  variei^.    Fig.  6  is  a  flint 


Fig.  6. 


nt  a  mde,  but  not  ineffective 
and  as  soch  it  is  so^osed  to 


flake  found  in  Torksfaire.    On  the  right  is  a  sec-  !  give  to  the 

tion,  and  it  will  be  observed  thai  the  lower  portion '  purpose  as  a 

tias  been  formed  as  an  edge.    There  are,  however,   have  bMB  used. 

very  clearly  formed  xadsntioBa  or  pieces  whence       Fig.  7  is  somewhat  similar  to  the  former,  but 

imall  flakes  have  been  atniek  or  pressed  off.  These  the 

Fig.  7. 


rig.  7  is  somewhat  similar  to  the  former,  but 
fldbe  is  curved  in  directional  its  length,  and 
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there  are  not  the  serrated  edges  which  are  seen  in 
the  former  fig.  Further,  the  end  to  the  left 
is  a  thick  one,  so  as  to  form  a  handle,  and  the  mode 
of  using  this  tool  was  probably  the  same  as  that 
in  which  we  now  use  some  of  our  hooked  pocket 
knives. 

In  addition  to  the  flint  saws  illustrated  in  the 
preyious  figures  it  may  be  well  to  ask  you  to  look 
at  this  flint  adze  found  in  Cambridgeshire.    Not 


only  is  it  formed  with  more  and  varied  curves,  but 
it  shows  great  handicraft  skill  in  so  arranging  the 
intensity  and  direction  of  the  blow  that  the  flat  or 


Fio.  9. 


nnder  side  of  the  flint,  as  shown  in  the  upper  €g., 
should  have  been  knapped  at  one  stroke,  sad  tut 
other  strokes  should  have  been  so  wd^-dirsoked 
as  to  produce  the  upper  side,  one  poitioQ  of 
which  forms  the  handle,  and  the  other  portson  ii 
bevelled  on  one  side  only,  as  our  chisels,  adm, 
and  sometimes  axes  are. 

Hammers  or  mauls  are  not  the  only  handicitfi 
tools  of  these  pre-historic  times  which  remain  until 
this  day.  There  are  axes,  chisels,  adses,  needlei, 
besides  implements  used  in  hunting,  fishing,  lad 
war.  The  axes  and  adzes  bear  traces  of  skilfnl 
mechanical  construction  in  the  adaptation  of  suit- 
able forms.  The  one  represented  (Rg.  9)  wu 
found  near  Hummanly ,  Yorkshire.  It  is  a  dooUe- 
edged  axe  of  greenstone — a  hard,  eranular  cryitel- 
line  substance.  The  handicraft  labour  expended 
on  it  must  have  been  great,  for  the  two  faosB  are 
concave  longitudinally,  so  that  it  expands  towazds 
and  so  lengthens  the  edges,  which  in  the  length 
are  convex,  as  axes  and  adzes  are  at  the  pmeot 
day.  It  will  also  be  observed  that  the  shi^liole 
is  oval,  and  ^>ers  slightly  from  the  two  faces  to 
the  middle.  Mow  these  oval  holes  were  formed  ve 
know  not ;  it  is,  however,  no  disparagement  of  i 

Fio.  10. 
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machaaio'a  aldH  at  the  present  day  ia  aaj  that  many 
would  be  perpfexed  to  eseonte  aa  oider  for  mi  axe* 
of  gpeepetone  like  the  one  now  described.  There 
ii  Mso  one  of  tiie  Bams  material  (greenstose)  fonnd 
in  Guernsey.  It  is  worthy  of  comparison  with  that 
just  described  as  illustratia^  the  ingenious  devices 
as  regards  forms  by  which  the  mflkkers  of  these  tools 
soited  them  to  tbie  variety  of  work  they  had  to 
execute.  The  tool  is  eleven  inches  long,  and  two 
and  a-balf  inches  across,  and  combines  tools  not 
unusually  oombtoed  and  with  similar  curvature  at 
the  present  day,  viz.,  an  axe  and  a  pick. 

Numbers  of  needles,  chiefly  of  bone,  are  in  the 
British  Museum ;  the  eyes  are  really  most  perfectly 
and  smoothly  formed.  The  one  represented  (Fig. 
11)  was  found  in  Kent's  Cavom,  Torquay.    The 

Fio.  11. 


point  is  broken  off,  and  what  remains  is  nearly 
8svien»eighths  oi  aa  kkoh  in  len^^  There  is  000 
in  the  G^c^ogical  Museum  in  Jermyn-stveet,  im- 
bedded as  it  was  first  observed  in  the  surrounding 
strata,  as  is  clearly  visibte,  especially  under  a 
magnifying  glass. 

The  adze  seems  to  have  been  the  edge  tool  most 
generally  in  use.  This  tool  differs  from  what  we 
call  axes  or  adzes.  It  was  very  much  smaller,  and 
in  all  respects,  a  one,  and  not  as  now-a-days,  a 
two-handed  tool.  The  name  seems  to  be  applied 
to  either  those  with  the  edge  of  the  blade  in  the 
plane  of  the  handle  or  those  in  which  the  edge 
la  at  right  angle  to  this  plane.  Further,  there 
is  this  peculiarity :  all,  or  nearly  all  the  adzes 
in  use  3,000  years  ago,  had  the  handles  placed 
at  an  acute  angle  with  the  plane  of  the  material 
constituting  the  cutting  edge  of  the  adze.  These 
handles  are  fastened  on  with  thongs  of  either 
animal  or  vegetable  fibre,  probably  bound  on 
when  wet,  which  in  drying  contracted,  and  held 
the  metal  firmly  to  the  stock  or  handle.  If  you 
look  on  the  diagrams  in  the  room  at  the 
posture  assumed  by  the  Egyptian  artisans, 
especially  the  class  who  used  adzes,  no  words  of 
miae  see  re^^oisite  to  put  before  you  ihe  suitability 
of  the  tool  to  the  work  being  executed,  and 
the  mode  of  using  it.  E?<ni  at  the  present 
^  tnBveUevs  inform  us  that  the  adze  is  used  by 
eabioetmakera  in  Egypt  exaot^  as  it  was  in  the 
^f  of  whioh  we  are  speaking.  The  handles  of 
tiiess  bronie  tools  are  chiefly  of  the  woods  of  the 
ooQotry  (ooooM  of  tamori$k,) 

As  to  the  power  of  these  bronze  adxes^  The 
SgTptiams  hiul  no  planes  as  we  have,  their  work 
had  to  be  finished,  so  far  as  onttkig  tools  ace  eon- 
wrnsd,  witk  adzes,  and  very  exoeOent  and  highly 
bushed  work  it  is.  OocasionaUy  we  see  in  the  work 
of  the  modem  wheelwiigitt  and  oarnage^builder 
▼^-lonned  and  finished  artkles,  even  when  the 
tool  has  not  been  foUewed  bythat  destroyer  of 
liandicraft  skill,  sand-paper,  when,  however,  ihe 
«odk  aeeoMd  to  reqBtre  a  finer  snrflaee  than  the  adze 
<iniftd  give,  it  was  treated  with  two  tools  wMch 
^tht  wod^  of  our  ohis^  and  planes.  These  tools 
^^  one  aa  though  it  were  the  bronze  of  the  adee 
opvated  from  its  handle  and  used  either  as  ft  dnsel 
P^niMd  before  Ito  workman,  or  as  a   scraper. 


From  tiie  position  of  the  man  (see  Fig.  3,  p.  42, 
VoL  2,  Wilkinson's  **  Ancient  Egyptians,^'  and 
also  Vol.  3,  p.  170)  it  may  most  reasonably 
be  infezved  that  the  former  was  the  practice. 
Bren  this  was  followed  by  a  twA  which  to  some 
extent  resembled  in  forma  plane,  and  yet  dischai^B^ 
ft  purpose  wry  similar  to  what  is  now  required 
when  ft  woikman  covers  a  piece  of  cotk  with  sand- 
paper and  uses  it  for  final  polishing.  This  tool 
deserves  further  notice,  and,  although  some  of  the 
remarks  may  be  inferential  only,  yet  there  are 
such  instructive  conclusions  that  even  the  inferen- 
tial character  may  be  permitted.  In  the  tools  used 
by  t^e  Egyptian  fullers  for  smoothing  doth  is  one 
of  this  form.  Nothing  is  more  probaole  than  that 
the  carpenters  or  cabinetmakers  adopted  this  type 
of  tool  as  the  one  to  be  used  by  them,  making  it, 
of  course,  in  such  stone  as  might  be  most  suitable. 
If,  now,  this  be  the  case,  then  we  can  trace  without 
any  far-fetched  or  improbable  supposition  how 
l^iat  beautiful  plane  referred  to  in  the  first  lecture 
as  brought  by  Sir  Edward  Belcher  from  Icy  Cape 
was  dengned,  for  it  is  neither  more  nor  less  than 
the  fullers  doth-deaner  from  Egvpt. 

It  must  not  be  considered  that  because  no  refer- 
ence has  yet  been  made  to  hanmiers  in  connection 
with  chisels  that  the  benefits  of  percussion  over 
and  above  thrust  were  not  known.  Such  is  not 
the  case.  Hammer-struck  chisels  were  very 
general.  The  mallet  itself  is  in  both  form  and 
material  a  very  old  tool.  Those  figured  on  l^e 
tombs  of  Egypt  might  have  been  drawn  from 
our  stonemason's  mallet ;  ^ey  are  so  like 
them.  Of  those  exhibited  in  tiie  case  in  the 
British  Museum,  it  may  be  said  that  were 
they  taken  and  tised  by  the  stonemasons  at  the  Law 
Courts  they  would  h«rdly  attract  attention,  except 
that  a  master  or  foreman  would  complain  that 
however  skilled  the  mason  mi^ht  be  with  the  edge 
of  his  chisel,  he  was  very  negligent  about  the  head 
of  the  same  chisd.  The  Egyptian  mallets — ^ham- 
mers we  may  call  them — are  indented  in  a  deep 
eircuhu?  ring,  as  though  used  all  round  against  the 
very  jagged  head  of  a  metal  chisel.  The  photo- 
gr8|>hs  of  these  mallets  are  hung  on  the  walls  of 
file  room.  They,  with  other  tools,  are  photo- 
graphed on  one  sheet,  by  Messrs.  Mansell,  of 
Percy-street. 

Even  when  necessity  (the  mother  of  invention) 
has  suggested  these  tools,  there  remains  iMa  curious 
anomaly — ^why  should  our  geological  ancestors  have 
laboured  and  acquired  the  art  of  drilling  in  such 
perfection  P  Strange  at  first  sight  seem  those 
large  and  weH-formed  holes  in  stone.  To  make 
these  holes  does  not  apj^arently  meet  any  social 
wants  which  men  in  a  primitive  state  weoe  likely 
even  to  imagine,  let  alone  gratify.  There  was> 
however,  one  want  which  perhaps  mankind  more 
than  any  other  group  of  animals  required,  that 
was  the  artificial  production  of  fire.  It  is  a 
question  whether  any  race  of  men  have  ever 
been  found  to  whom  some  means  or  other  of 
prododng  fire  was  not  known.  The  ingenuity 
of  a  contrivance  in  primitive  times  for  thia  pur- 
pose is  now,  and  will  be  as  long  as  the  world  lasts, 
an  interrating  <mestion  to  all  who.  care  for  handi- 
craft tools,  and  therefore,  although  to  be  too 
briefly  handed,  it  must  not  be  omitted. 

The  plan  to  which  the  greatest  antiquity 
attaches  was  probably  that  which  has  been  occa- 
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sionally  met  with  in  New  Zealand  and  the  Sand- 
wich Islands.  It  consists  in  rubbing  a  blunt 
pointed  stick  along  a  groove  of  its  own  making  in 
a  piece  of  light  and  very  dry  wood.  Thus  fire  was 
produced.  Liong,  long  before  the  Egyptian  tombs 
were  formed,  this  plan,  although  still  existing,  had 
given  wa^  amongst  nearly  3l  people  to  a  pro- 
cess of  drilling;  indeed,  it  would  seem  that  the 
necessity  for  producing  fire  originated  the  drill, 
a  tool  second  only  in  antiquity  to  the  hammer, 
and  one  which  had  evidently  been  used  in  forming 
the  holes  of  some  of  the  hammers  and  needles  of 
the  stone  age. 

Captain  Cook  describes  one  among  the  native 
tribes  of  Australia.  He  says,  they  take  two  pieces 
of  dry  soft  wood — one  is  a  stick  about  eight  or 
nine  inches  long,  the  other  piece  is  flat ;  the  stick 
they  shape  witn  an  obtuse  point,  and  pressing  it 
upon  the  other,  turn  it  nimbly  by  holding  it 
between  both  their  hands  as  we  do  a  chocolate 
mill,  moving  the  hands  downwards  to  increase 
the  pressure.  Thus,  they  get  fire  in  less  than  two 
minutes,  and  increase  the  smallest  spark  with  great 
speed  and  dexterity. 

The  geographical  range  of  this  simple  **fire 
drill"  is  great.  It  is  in  use  in  Australia  and 
Tasmania,  Sumatra,  and  the  Carolines.  It  has  been 
foimd  in  Northern  India,  and  amongst  some  of 
the  oldest  tribes  of  Southern  India ;  it  is  in  the 
retired  districts  still  employed  by  the  wild  Veddahs 
of  Ceylon.  It  has  prevailed  in  South  and  West 
Africa  and  the  Canary  Isles.  It  has  also  been  found 
amon^  the  Esquimaux  and  Indian  tribes  in  North 
America.  To  twist  a  cord  or  thong  round  the 
stick,  and  whilst  one  person  presses  on  the  top  and 
two  have  hold  of  the  respective  ends  of  the  cord, 
and  by  a  see-saw  motion  cause  the  stick  to  rotate, 
such  was  an  early  advance  in  the  fire-producing 
drill.  It  is  said  that  in  modem  India,  in  some 
retired  districts,  butter  chums  are  now  thus  worked, 
and  that  thus  the  Brahmins  produce  the  sacred  fire. 
To  progress  from  a  plan  which  required  three 
persons  to  unite  in  order  to  produce  fire,  or 
drill  holes  to  schemes  which  dispensed  with  one, 
or  even  two,  was  likely  to  commend  itself.  Hence, 
whilst  the  fire-drill  is  still  a  universal  tool,  the 
modes  of  rotating  the  drill,  and  producing  the  re 
quisite  pressure,  are  various. 

To  dispense  with  one  of  those  who  pulled  the 
thong  to  cause  rotation,  seems  to  have  been  been 
accomplished  by  the  introduction  of  the  bow, 
which  gave  sufficient  tension  to  the  string  to  make 
the  driU  spindle  rotate.  The  practice  tiien  in- 
troduced was  the  one  illustratea  on  the  annexed 
wood-cut,  Fi^.  12. 

How  soon  it  was  perceived  that  the  pressure 
thus  effected  by  a  stone  and  the  hand  might  be 
accomplished  by  a  different  arrangement  of  the 
bow  cannot  now  be  ascertained.  Sure  it  is  that 
even  at  the  present  time  the  Esquimaux  have  dis- 
pensed with  the  mode  of  producing  pressure  here 
illustrated,  and  adopted  a  novel  substitute.  A 
piece  of  hard  wood  is  formed  to  the  curve  of  the 
mouth,  covering  it  as  a  respirator  does,  and  having 
in  addition  a  projecting  back  piece  which  is  held 
between  the  teetn ;  into  the  front  of  this  wood 
one  end  of  the  drill  spindle  is  inserted.  [A 
complete  drilling  apparatus  of  this  construction, 
now  in  my  hand,  has  been  kindly  lent  by  Dr.  Rae, 
who  accompanied  Sir  Edward  Belcher.] 


Thus  arranged,  the  driller's  head  was  mx  iiis 
hole,  and  his  eyes  directed  to  the  driU-pwii  la 
all  respects  the  attitude  for  a  drilling  initmmeDt 
was  a  good  one.    The  tool  cotdd  be  watdfaed  sod 


Fio.  12. 


its  direction  preserved.  Upon  the  muscles  of  the 
neck  {done,  acting  through  the  teeth  and  gams, 
devolved  the  whole  of  the  pressure.  Such  dnilbg 
mouth-pieces  are  in  the  British  Museum. 

Fio.   13. 


The  contrivance  for  drilling  by  the  pomp-drill 
is  one  of  great  antiquity  and  world-wide  celebrity. 
It  is  weU-imown  and  used  in  the  East,  and  in  some 
South  Sea  Islands  it  is  used,  beine  pointed  with , 
a  piece  of  hard  stone,  or  horn,  or  snell,  instead  d  { 
steel.  It  is  employed  in  Navigator's  Island,  in  tbf 
Soutii  Pacific,  for  drilling  the  fish-hooks  made  ci 
shell,  for  which  it  is  well  adapted.  This  pump-drill 
constructed  exactly  as  figured  here,  is'  still  to  be 
found  in  the  "London  tool  shops.  It  is  the  fonn  of 
drill  apparatus  genendly  hancQed  by  those  who  re- 
pair broken  china  or  ^lass.  The  absenoo  of  a  goidf, 
or  pressure,  or  steadjong  centre  for  the  upper  end 
allows  a  freedom  of  play  at  the  drill,  which  seemf 
to  be  a  recommendation  in  the  class  of  work  no^ 
referred  to,  and  varieties  in  pressure  and  speed  sre 
within  easy  compass. 

Ingenuity,  or  a  disposition  to  alter  asd  » 
perhaps  improve  upon  existing  arrangeoMnts, 
IS  as  natural  to  the  human  mind,  as  the  taktog  of 
food  or  the  breathing  of  air.  The  hand-diilUng  •> 
described  seems  to  have  been  improved  upon  in  the 
hill  country,  on  the  west  of  central  South  Anwnos. 
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There  the  praotioe  is  to  take  an  elastic  stick  about 
eighteeB  inches  long,  and  the  man  presses  one 
end  against  a  plate  on  his  breast,  and  the  other, 
which  is  blunt  pointed,  he  presses  in  a  hole  in 
apiece  of  wood,  and  then  rapidly  turns  the  curved 
part  and  so  obtains  fire.  'Wnether  this  suggested 
the  caipenter^s  brace,  or  the  carpenter*s  brace  sug- 
gested this,  those  who  are  competent  must  decide. 

Wallace,  in  his  account  of  the  Malay  Archi- 
pelago, describes  a  plan  of  drilling  which  he  found 
m  operation  at  Sombork,  an  island  to  the  west  of 
Java.  To  Messrs.  Macnullan  (the  publishers  of 
the  work)  we  are  indebted  for  the  illustration. 

Mr.  Wallace  writes,  that  one  of  the  princes  showed 
him  the  guns  made  by  native  workmen ;  the  barrels 
were  twisted,  well  finished,  and  almost  six  feet  long, 
the  stock  ornamented  with  silver  and  gold.  The 
workshop  and  tools  were  shown.  The  former,  an 
open  shed  with  two  mud  forsjes — the  bellows, 
bamboo  cylinders  with  feather  pistons.  Mr.  Wal- 
lace asked  how  the  guns  were  bored ;  he  was  told 
"  with  a  basket  of  stones,**  and  taken  to  see  one. 

Through  the  bamboo  basket  was  stuck  a  pole 
about  3  feet  long.  The  bottom  of  the  pole  has  an 
iron  ring  and  a  hole,  in  which  four  cornered  borers 
of  hardened  iron  can  be  fitted.  The  barrel  to  be 
bored  is  buried  upright  in  the  ground.  The  shaft 
is  held  by  a  cross-piece  of  bamboo  with  a  hole  in 
it,  and  the  basket  is  fiUed  with  stones  to  get  the 
required  weight.  Two  boys  turn  the  bamboo. 
The  barrels  are  made  in  pieces  about  13  inches 
long,  and  are  first  bored  small,  and  then  welded 
together  upon  a  straight  iron  rod.     Tho  whole  is 

Fio.  14. 


afterwards  worked  by  borers  of  increasing  size,  and 
in  three  days  the  borins  is  finished.  The  tools  from 
first  to  last  were  hardly  sufficient  for  an  English 
blacksmith  to  make  a  horse-shoe. 
There  is,  however,  an  illustration  of  a  pro- 
ss  of  drilling  which  may  (if  true^  aia  in 
establishing  the  position  that  the  drilling  of 
holes  by  tne  twirling  of  a  hard  or  hot  sub- 
stance must  in  ages  long  past  have  been  of 
quite  as  universal  use  as  it  is  at  this  time. 
The  day  is  a  little  after  the  period  when  the 
Egyptian  figures  and  drawings  introduce  us  to 
the  mode  in  which  it  was  then  practised,  but  prior 
to  the  dates  of  Herculaneum  and  Pompeii. 

Homer  (who  wrote  about  950  B.o.)  is  describing 
the  treatment  to  which  Ulysses  subjected  the  one- 
eyed  Cyclops.  The  story  may  be  briefiy  told. 
Ulysses,  wandering  after  the  siege  of  Troy,  which 
siege  took  place  about  1200B.O.  (1875  + 1200),  3,075 
years  ago,  visits  the  cave  of  a  one-eved  Cyclops. 
The  giant  is  a  cannibal,  murdering  and  eating  some 
of  Ulysses*  companions.  They  cannot  escape  out  of 
the  cave,  because  a  stone  was  placed  before  the  out- 
let, and  it  was  far  larger  than  they  could  move,  and 
Ulysses  suggests  a  plan  by  which  they  shall  let 
the  giant  retain  his  strength,  and  yet  lose  his 
power  to  harm  them.  He  takes  a  stick,  when  the 
giant  was  out,  and  Pope  translates — 

"  The  narrower  end  I  sharp  m'd  to  a  apire, 

Wkoae  point  we  barden'd  with  the  force  of  fire.*' 
Odyssey^  Book  9,  line  386. 

Havmg  watched  until  the  Cyclops  returned,  and 
was  asleep.   Homer  continues   (as   Pope    trans- 
lates), that  Ulysses  and  his  companions  take  action 
'thus: —  • 

"  The  stake  now  glowed  beneath  the  burning  bed, 
(Oreen  as  it  was),  and  sparkled  fl*iy  red. 
Then  forth  the  Tengefal  instrument  I  bring ; 
With  beating  bearto  my  fellows  form  a  ring. 
Urged  by  some  present  god  they  swift  let  fall 
The  pointed  torment  on  his  yisoal  ball. 
Mys^f  above  them  risiog  from  the  groondi 
Guide  the  sharp  stuke  and  twirl  it  round  and  round, 
As  when  a  shipwright  stands  his  workmen  o'er, 
Who  ply  the  wimble,  some  large  heam  to  bore ; 
Urged  on  all  handu,  it  nimbly  spins  about, 
The  grain  deep  pieroinfr,  till  it  scoops  it  out; 
In  his  broad  eye  so  twirls  the  fiery  wood ; 
From  the  piero'd  pupil  spouts  the  boiling  blood, 
And  as  when  arm'rers  temper  in  the  ford 
The  keen-edg*d  pole-axe  or  the  shining  sword, 
The  red-hot  metal  hisses  in  the  lake, 
Thus  in  his  eyeball  hissed  the  plunging  stake." 

Odymy,  Book  9,  line  449,  &c 

This  account  by  Homer  of  a  drilling  operation 
seems  to  establish  that  in  his  day  tte  process  of 
drilling  for  many  different  purposes  was  m  general 
practice. 

PVom  the  sculptures  on  the  ArundeUan  marbles 
at  Oxford,  whiSi  are  said  to  refer  to  ancient 
history  from  1682  to  365  B.C.,  it  would  appear 
that  iron  was  known  1370  B.o.  (i.e.,  188  yewrs 
before  the  'ftojan  war).  Bearing  this  fact  in 
mind,  it  seems  to  be  a  well- warranted  assumption 
that  when  Homer  devised  this  method  for  blinding 
Polyphemus  he  was  familiar  with  the  process  now 
adopted  for  tempering  steel.  If  the  quotation  from 
Pope  is  to  be  relied  on,  as  expressing  Homer's 
views,  the  last  four  lines  very  clearly  express  the 
mode  we  adopt  in  order  to  adjust  a  combination  of 
hardness  and  toughness  in  steel  to  any  purpose 
reqtured* 
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THE  WHITWOETH  FOUNDATION. 

Not  content  with  endowinff  Mholuihipf  of  the  Talne 
of  £8^0dO  a-year,  and  some  oilier  ■ipplameiitBZ7  oneB  of 
lener  vafau^  to  be  held  at  Owem  OiUegeMid  other  ool- 
legesy  Sir  Joseph  Whitworth  has  mule  mp  hi«  mind  to 
beneath  his  large  landed  eatatai  to  the  public  lor  ednoa* 
tional  and  recreatiye  obieoti.  On  hi«  estate  at  Stan- 
cli£fe,  near  Matloek  Bath,  Sir  Joseph  has  created  gardens 
which  stuid  out  unrivalled  for  a  certain  kind  of  beauty 
arising  from  a  combination  of  rock  terraces  and  grassy 
slopes  and  dells  planted  luxuriously  with  American 
pbmts.  8ir  Joseph  intends  that  these  beautiful  grounds 
tihalL  be  thrown  open  to  the  pubHc  in  perpetuity.  Thou- 
sandt  e^^ery  year  nock  from  Manchester,  Berby,  and  the 
townaefthe  distnot  to  Matloek  and  GhaUworth.  The 
xiibnay  pasaes  the  Stanolifla  jnoands  whioharo  midway 
between  these  two  places.  The  laws  of  oMJtimain  pre- 
yeot  thapubUc  irom  deriyiag  the  benefit  of  Sir  Joseph's 
good  intentions  by  the  possession  of  this  estate,  and  so 
the  GoverxmieDt  have  wisely  introduced  a  Bill  into  Par- 
liament to  relax  the  statute  and  enable  the  gift  to  be 
made. 

On  30th  July,  the  Lord  C%anoellor  moved  the  second 
reading  of  the  Department  of  Science  and  Art  Bill,  and 
observed  that  the  J>epactment  of  Science  and  Art  was 
incorporated  by  Royal  Charter,  under  the  provisions  of 
whi^  it  had  ae^piired  buildings  in  South  Kensington, 
had  established  a  Museum,  and  had  received  various  be- 
ffliestB.  A  gentleman  whose  name  was  well  known  to 
ttieir  lordBhips---Sir  Joseph  Whitworth— presented  to 
file  nation  in  1868  an  annuity  of  £3,000  a  year,  which 
was  vested  in  this  Department  of  Science  and  Art  fbr 
the  pnipose  of  founding  scholarships  to  promote  the  in- 
struction of  young  men  in  tilie  theory  and  practice  of 
mechanics  and  the  cognate  sciences.  Theae  scholarships 
had  proved  to  be  of  great  use.  The  same  public-spirited 
gentleman  possessed  a  considerable  estate  in  the  north 
of  England,  called  the  Standiffe  Estate,  and  he  wished 
to  make  it  over  to  the  public,  subject  to  his  life  interest, 
for  the  purpose  of  securing  tliis  sum  of  £3,000  a  year  for 
the  scholarships,  and  devoting  the  remainder  of  the 
estate  to  similar  objects.  This  could  not,  however,  be 
done  wiihout  a  relaxation  of  the  Statutes  of  Mortmain, 
and  as  it  was  not  ioteaded  to  create  a  perpetual  trust, 
but  to  leave  the  matter  always  open  to  ^e  control  of  Par- 
liament, her  Majesty's  Qovemment  tboi^rt  tbose 
statutes  might  be  relaxed  in  the  case  of  this  or  a  similar 
gift.  The  object  of  the  present  measure,  therefore,  was 
to  empower  the  Science  and  Art  Department  to  hold  the 
land  subject  to  the  control  of  Parb'ament.  In  conclusion 
tiienoUe  lord  moved  the  seoosd  reading  oftiia  Bill.  The 
Bill  was  read  a  seuond  time. 

The  Tanw  commented  upon  this  Txrooeeding  in  a  lead- 
ing article  which  may  be  worth  reprodnotaen  on 
several  aoeoonts*    It  is  as  follows : — 

'*  The  Department  of  Science  and  Art  ffill,  of  whkh  tiie 
Lord  ChanosBor  moved  the  second  reading  yeetesday  in 
the  House  of  Lords,  appsaxs  a  remarkable  ezam^  of 
the  judicious  adaptatien  of  geneious  impidses  to  wise  con- 
ditions. Sir  Joseph  Whkworth  in  1868  munificently 
presented  to  the  nation  an  mmuity  of  £3,000  a  year,  for 
the  purpose  of  founding  scholarships  to  promote  the 
thorough  training  of  young  men  m  the  theory  and 
practice  of  mechanics  and  the  cognate  arts  and  sciences. 
The  generous  patriotism  whidi  prompted  such  a  gift  has. 
we  hope,  been  duty  reeognieed,  and  it  mi^  also  Im  hoped 
that  Hir  Joseph  Wbitworth  has  already  reoet^Fed  some 
of  the  reward  ho  would  chiefly  value  m  observing-  the 
encouragement  his  scholarships  have  afforded  to  me- 
cbanical  genius.    It  enhanced  the  generosity  of  such 


a  gift  that  it  should  be  made  in  the  lifotiaia  cfitsaadhor; 
but  Sir  Joeei^  Whitwox<^  has  other  thsA  tsmpaniy 
objeots  in  view,  and  ia  not  oontent  that  his  ilfaiyi«yo» 
moting  the  interesta-of  hia  pnrfsaainn  should  cease  wiQi 
his  Urn.  He  is  desiious,  accofdingly,  of  mslasg  o¥« 
to  the  Department  of  Science  and  Art  an  esUte  he 
possesses  in  the  North  of  England,  suljeet  to  bis  fiie 
mterest,  for  the  purpose  of  secnzing  this  endovouBt  of 
£3,000a  year  fior  scholarships  and  devoting  the  reiaainde 
of  the  estate  to  similar  objects.  Hie  law  of  flUBrtmiB, 
however,  places  jealous  restnetions  on  such  grsati  <i 
land  for  charitable  purpoaes ;  and  it  haa  besa  aeeefluy 
to  apply  to  Parliament  for  a  Bill  to  anthorise  Hhafo- 
posed  eoidowment  To  jadge  by  the  Lord  CbiBOiDor'i 
eaplsnatory  stateaatait^tlitB  app&eation  has  been  aeia&- 
panied  by  a  remarkable  modification  in  the  tsnas  o(thi 
pr(q;KMed  trust.  It  is  not,  he  says,  intended  to  cnati  t 
perpetual  trust,  but  to  I^ve  the  matter  alw^  opn  ts 
the  control  of  Parliament  Under  this  conditioii,  m 
of  the  chief  evils  which  the  Statutes  of  Moxtmsin  ven 
intended  to  counteract  will  be  obviated ;  for  if  it  be  a* 
pressly  stated  that  the  trust  is  placed  under  Fu£^ 
mentuy  control,  Parliament  can  have  no  dificii^  a 
regulating  its  use  in  aoeordanoe  to  public  pdiey.  It  if 
dear,  therefore,  titat  the  Statetea  e£  Mostmaia  mjU 
justiy  relaxed,  and  the  Sciesiceand  AxtJUepaiteeatB? 
be  iSurly  empowered  to  hcid  the  land. 

"Several  interesting  questiona  which  as  yet  Km  k 
from  their  solution  are  raned  by  such  a  bene&ctiai 
given  upon  such  cmidition.  The  example,  indeei  sty 
go  very  far  towards  answering  the  question,  which  ht 
of  late  been  much  discussed,  as  to  the  wisdom  of  •daft' 
ting  endowments  for  the  encouragement  of  leandog  v 
art  A  vigoroos  school  have  maintained  that  it  is  bcb 
healthy  for  each  generation  to  be  called  upon  toneetfli 
demands  of  its  own  day,  instead  of  being  hampered  ^ 
bv  endowments  which  perpetuate,  more  or  less,  the  eoo* 
dition  of  other  days.  A  benefaction  like  Sir  Ime^ 
Whitworth's  shows  that  this  question,  treated  Um  is 
the  abstract,  is  quite  unpracticaL  We  are  furnished  viti 
as  strong  a  praof  as  ooald  well  be  oAaed  that  the  <H 
instinct  of  mahinir  soak  benefadaoa  is  too  de^ 
rooted  to  be  enafieatad,  and  that  it  mnal  be  accepted  a 
a  fact  to  whidi  we  mnskaccommodataovaslMa  ItwooU 
seem,  indeed,  thai  Ifee  objection,  tdmn  in  tia  hretdft 
with  which  it  has  bean  often  urged,  rvna  eoaater  to  tb 
first  law  of  cuFfliaed  eodetiea,  which  is  tiiatof  aoconnili' 
tion  and  inliiaitaniB  Ba  no  other  paiiaaalardoei  ead 
generation  dinmari  BolffilyTspoaits  own  naoaaas%  whether 
of  poassssion  or  of  organisation.  The  vesy  fosdvt  «^ 
is  brought  to  ear  mouths  by  an  elaboiata  gifcp" 
trade  and  cenmerre  which  aU  the  genius  in  fte  ««» 
could  not  create  afoesh.    It  haaala  roots  in  past  fnoen- 

out   of   iaaeriUd 

Sfstems    and  apt»* 

figure  of  spMoh  to 

for  one    g**^* 

andhM  taBsew 

._^  JiemlMrslawdegw* 

eooposed  ef  an  ia^"^^ 

dovetailed  into  each  ottv;  «« 


tions,  and  it  g^owa  not 
capital,  but  oot  of 
tudes.  In  foak,  it  ia  a 
talk  of  su( 
shades  impemuptflily  liato 
it,  accept  itseaafesBM,  and 
The  world  at 
number  of 


the  sacceea  with  wUoh  thia  union  ia  affected  is  tte  teit 
of  the  degase  ofcivfliaation  which  haa  been  atlsiaed.  u 
stagnant  oountries  the  old  generationaiepress  thaypjagj 
in  revolutionary  countries  the  young  cu^lhemaelfwwj* 
from  the  old ;  and  tta  art  of  statesmanship  is  to  a^ 
inatitutBons  change  with  the  continnity of  human)^ 
The  endowment  of  a  particular  branch  or  mode  o[^*J* 
ing is,  in  its  easenea^  simply  ^^^^Baof  insodDgmii^ 
intellaotual  acqnii  siiisBts  aad  haWla  ef  aaa  gmana^ 
shall  be  better  mrfaWti  ftiaJhahsMJUef^saa^;  «° 
in  itssif  misii  an  aiiBiifti imfsit  aeema  in  aceordasee  vw 
the  gesMBal  rulea  of  dvibeed  life.      But,  ni  ^/]*^ 
if  in  the  pnaent  dav,  and  with  foU  kaewkdge  o^»"  "« 
doubts  which  have  been  raised  oathesaktiMC  •^J'^ 
Sir         _ 
dowment 


louots  wmcn  nave  Dees  raised  onmesaawci.  •  7—  -" 
Sir  Joseph  Wbitworth  paesenls the nstUif»th « »' 
lowment  of  £3,000  a  year  for  the  encouragement  w  "» 


ft  f di^ce.  wo  rauy  he  aulHcieDUT  asaured  tiifit  m  some 
-  '  itiifj  such  bequests  will  alwayB  bo  lafldo.  Sir 
Whitworth  i&  not  tho  man  to  uiwkrvaltio  the 
■f*  < :  of  iDdGpcradent  and  original  energy.  In  th©  dis- 
vfif u  3  and  invontiona  hy  which  he  hoa  revolntiotiiBod 
ibanical  art  he  wa»  aidM  br  no  public  benefnc- 
WhfLi  hfis  been  done  can  bo  done,  and  another 
it  may  ha  bdieiv&d,  wonld  again  ariBe  with- 
^tioottrngiefniefnt  whon  tho  ONCcad^on  for  bis 
jpctmred.  But  Sir  Joseph  Wbit worth  evidently 
that  we  aJ-6  more  likely  to  obtain  him,  or  likely 
him  Boonen  and  at  a  less  coat,  if  w©  foator  the 
studies  from  whicli  hia  genius  miiat  take  its 
Bf  meann  of  Bcholatships  a  numberof  yonng 
Ofl  |;Aa.cd  on  a  vantage  ground  from  which  it 
flJl  «rentA,  to  be  mote  eaay  for  them  to  advance. 
I  of  feet,  many  mtn  who  have  attuned  great  dis- 
id  their  fieveral  puMttJts  have  bitterly  felt  the 
r  difficnltiM  wnich  they  had  to  encounter  at 

and  Twe  owe,  perhraps,  to  a  wish  to  protect 

from  BJmiiar  diflcotiragementB  miiny  of  the  beat 
Ittions  we  pos^osa.      Sir  Joaeph  Whit  worth  cannot 
ylaum  the  practiciLl  Talna  of  such  aesiitanc^s  at  the 
*it  of  atiidy,  and  bis  verdlot  must  outweigh  the  thoo- 
e(  mttny  jjiere  reafocerBj  however  able*      OLa  con- 
'  I  laaskA  to  be  tliat  endowments  are  necessary  in 
to  ixunre  the  adentific  aa  woU  as  tha  practical 
of  a  profeaaion ;  and  thia,  in  other  words,  ia  hut  a 
■^  eipre^sing  what  we  have  juat  been  aayingf  of 
tance  of  each  generation  taking  its  start  irom 
ittlated  ktsowledge  no  leaa  than  from  the  accu- 
^property  of  its  predec^wore. 
Utalj  practical  oourae,  therefore,  ia  not  to  attempt 
» or  even  to  diaconrag^i  such  endowments,  but 
them.     We  havo  had  abundant  instances  of 
of  the  manner  in  which  what  the  Lord  Chan* 
_  ibea  as  a  'perpetual  traat'   has  hampered, 
fottbaing,  the  development  of  the  future.    It 
!ly  that  so  much  money  hiia  been  wasted,  but 
,    kiS  itnd  ©uplodod  ayatecna  have  been  a  lasting 
^te  tht?  growth  of  thotjgbt  and  to  ^©  intalliirant 
of  nMw  generationa  to  new  lu&ceaaiticB,    The 
>rtmain  haa  not  been  aufficient  to  avert  this 
id  Croat  institutions  like  our  uuiverBitioa  and 
loola  hare  fram  time  to  time  come  to  a  dead- 
ling  eatabliahed  with  no  other  dominant  object 
^  m  that  of  perpetuAling  th©  Bystems  of  the 
Lblfaome  outcry  h»u  alwaya  been  raised  when 
ua  nfocesaory  lo  adapt  them  to  the  present. 
_  we  have  always  meeeeded  in  the  effort,  and, 
erruf  fl,  have  insured  the  continuity  of  tho  old 
iw*     But  it  would  tindoabtedly  be  a  great  ad- 
if  lome  method  could  bo  found  or"  ereatiug  en* 
Si  in  a  fofin  which,  while  inanring  their  general 
to  the  purpose  of  the  founder*  would  facilitate 
mtxiifi'  iiinn  from  time  to  time  without  the  fonnid- 
:ei  lings  which  havo  been  necessary  in  our  moat 
liiiaforma  of  late  years.    We  know  not  at  proaent 
_  th«  mannef  in  which  Sir  Joaeph  Whitworth*a 
il  tft  Iw*  conveyed  to  the  Science  and  Art  Depart- 
win  offar  any  tolation  of  this  problem,  but  from 
' —  used  hy  the  Lord  Chancellor  it  would  seem 
i  such  "object  ha«  been  kept  in  view.     If  the 
dii«ct]y  expressed  as  being  eubjeet  to  t^e  constant 
|f  rarliAmeot,it  will  be  the  fault  of  the  public  if  the 
_^  frver  hecomea,  so  to  spenk,  locked  up  in  obaolete 
,     ,  W  i*  applied  to  retard  rather  thcin  promote  pro- 
Ni.    Sir  Joseph  %VTiit worth  has,  it  would  seem,  in  any 
■jM  an  example,  not  merely  of  munificence,  bat  of 
^Bt  in  whirh  muniflcenee  may  be  moat  wiaely  dia- 
^H  He  truats  the  tiogtslature  not  to  divert  hia  en- 
^Bn^m  the  main  object;  but  he  trusts  tt  alao  to 
|Hrlothe  varyinjgcircnmittancea  of  auceessive  times. 
H*  pwiif-ular  conditionE  of  his  trust  we  are  not  at 
g*ot  infyTTUod,  but  of  the  wisdom  as  well  aa  generosity 
1^^  diotfttod  it  there  cannot  be  too  warm  a  recog- 


Sir  Joieph'a  act  stands  atone  for  the  liberal  confidence 
it  manifests  in  tho  wisdom  of  public  opinion^  expraised 
through  Parliament,  foe  regulating  from  time  to  time  the 
administration  of  his  foundatikjn.  '*  Pious  founders  " 
generally  wiidi  their  intentions  |o  be  carried  out  for  all 
time,  however  useless  and  unsuitable  they  may  become* 


PMEES  FOE  GLASS  WOEKING- 

Ab  Exhibition  of  glass  mannfactuiea  will  be  held  at 
tho  Alexandra  Palace,  commoacing  on  the  20th  Sep- 
tember, 1876,  and  closing  on  tho  IGth  October,  1876, 
Prizes  are  offered  by  the  Glasa  Sellera'  Company  in  the 
following  daasea : — 

Cl^ss  i.—Flifti  ffk***— Blown,  Pressed,  Cut^  Engravedt 
Btehed,  and  Coloured,^The  CompEiny'a  gold  medal  will 
thia  year  be  awarded  to  the  exhibitor  of  the  best  speci- 
mens of  work  Ln  flint  glaaa,  Firat  prize^  eUver  medal ; 
aecond  prisse,  bronae  modal.  Will  be  awarded  to  each  of 
the  divfsiona,  No*  1^  2,  3,  and  4»  for — lat,  parity  of  metal ; 
2nd,  elegance  of  design;  3rd,  durability  ;  -tth,  cheapneaa. 

1.  DecanteiB,  water  bottles,  water  juga,  biscuit 
boxes,  GuatatdaH  sugars  and  ereams,  cheese  ^tanda,  jug 
standa,  apirit  bottloe,  champagnea,  goblets*  jam  pot^ 
croets,  butters,  incorporatorB.  ioe  spooni,  water  set8| 
liqueurs,  dishes,  jeUy  sotSt  finger  cups,  mann&Iadeft, 
tankarda,  mustard  apoona,  wines,  hooks,  plates,  salts, 
ice  paila,  knife  rests,  liqueur  aeta,  match  cups,  clarets, 
tumblers,  comjtorti,  mustards,  honava,  oalfiries,  mugni 
inkatonda,  and  ink  bottba  for  the  pooket. 

2.  Candlo  enps,  bhimsoya,  kmp  braekels,  gm 
globes,  perdifumea,  gas  btadtMi,  lamp  wells  and  globcfi, 
candle  ahadet,  consumert,  ohudeliers,  ailverod  decorated 
fflaaa. 

3.  Insuktora,  telegraph  glasa,  lemei,  ship  lighte, 
figures,  pen  trays,  oonfectioneTa'  glasses,  pillar  and  other 
glass  for  shop  and  house  decorations^  door  handles, 
oraporaling  discs,  watch  glaaSfia,  optical  glasses,  else- 
tdcai  diacst  bath  dippers  and  dishes,  finfer  pUtos,  ex>- 
pfiiimentml  glaaaes,  astronomical  and  lightbooae  glan, 
photographic,  dolls*  and  human  sye«»  ^ai  lightifor 
gratings,  lactometers. 

4.  Flower  baakots,  epergnof,  trongha,  apeciman  tubea. 
vases,  plateaux,  hyitcinth  glaawe,  frmt  and  flower  atand% 
fish  globei.  aquariums,  spun  glass. 

ChM  a. —  fFindow  Ql{U4  of  Sif^rp  l)e*cripHm  m4 
Mijsceihm^m.—^iml  prieB,  silver  medal;  second  |niiev 
bronze  medal.  Will  be  awarded  to  each  of  the  divisions, 
ABO  D— 1st,  purity  of  metal ;  2nd,  fiaiih;  3rd,  adapt- 
ability :  4th,  cheap nesa, 

A.— British  pLite,  rough  cast  plate,  patent  plate, 
patent  rolled  pUte,  rolled  cathedral,  J-  to  l|-iu.  thick  or 
upwarda. 

B.— Sheet  and  crown  glaaft— gronnd^enamelledi  fluted, 
coloured,  staioed,  enameUad,  poUshed,  &o. 

C.—MiacoUaneoua— Tiles,  alntea,  rolling  ptna,  milk 
pt^nsp  fern  shades  and  standa,  paitry  pana,  propagating 
glasaea,  grape  and  hoe  glaaseit  aqoariums^  dochea, 
cucumber  tubee,  ttower  pots,  pen  reats»  xulers,  gauge 
tubingr  domes,  shjidea,  plate  glass  and  other  redecton, 
lenses,  hand  glasea^  fern  caaee. 

D.— Polishing,  cutting,  drilling,  hevelHng,  engraving, 
etehing,  silTering  (hollow  and  flat),  glass  lettera, 
roughing*  ^  ^  ^ 

Class    d,^Artiei4M    in  Etmmd  Gf^tfw,  —  Omameatal 

CHasi>  „      .,    1     .  *  J 

Subdivision  A.— Eccleaiastic.— For  the  beat  executed 

ffubjeot  for  a  church  window,  36  by  18,     First  prise, 

silver  roeda!  ;  seoond  pri^e,  bronze  modal. 
Subdivision  B.—Domoatic— Modem  Style-yFigurw, 

flowers,   fruits,  or  other  aubjeots,  30  by  18.    Fimt  pri«^ 

ailver  medal ;  second  prl«e,  bronze  medal. 
Subdii^iaionC—PuUic  Buildings— Embosaed,  otched, 

or  pattema  worked  in  acida  without  thu  aid  of  firing, 

24  by  12*    First  prize,  ailv^  medal ;  second  ptiic,  bronze 

medal. 


Subdivi&OTi  D.— Biilliant  cut  ^hm  and  on^riiH)  turaed 
<»atfcft,  engraved  jeQ«eCtae  and  tardeis.  Hfit  prij:©, 
lE'ver  medAl ;  leooDd  pasev  bronze  med^. 

^lidmiidQ  £,— Leaded  Windows.— In  shetfl,  crown, 
strd  e»tb«di«l ;  pkio  sad  deoonatfid,  24  X  24.  Pliflt 
priafr,  silver  tnad&l ;  Boocmd  pmo,  bronze  medal. 

A  special  prixo  of  ten  raiuat  i»  oSsrod  bj  the  Master 
for  the  beat  specimen  of  ^itmted  etaiued  glaaij  in  Miy 
B^Ie,  wbidh  nuij  be  exMbilad  In  9ml>divinQiu  A  and  1b 
tdQtM  3.  A  flp«cial  ptm>  gi  twenty  gmmm  k  oSeted 
by  Ike  diittctwrB  of  tlie  Al^xandm  Fakoe  Oompasy  to  t^e 
exHbitpr  of  the  b^t  ajH^dmen  of  work  in  any  of  the 
da«seBp  In  addition  to  the  abuye  pnaea^  tba  companj'a 
"OMtifioate  of  merit "  will  be  awarded  to  any  cxhihitor 
whoee  artiel^a  are  commendable.  The  judges  are  lie 
If  uler.  wardona,  and  court  of  arai^tenla  for  the  cturent 
year.  Proper  farm  a  for  entry  may  be  obtained  of  the 
hon^^mry  clerk,  BIr.  E.  Hiding-  Evans,  52,  Kmg 
Wllli&m-aU«et,  B.C. 


8ILE    SUPPLY. 


The  following  ta  on  acoount  of  some  results  of  Mra. 
Ekdan  Neill'i  «ffgirtij  to  mtn>dao6  aOkworm  grain  into 
Victoria:*— 

Tiii  Viotoriaa  Liuliea'  8ericieultutal  Compmy^  limited, 
vaa  establiahed  in  Melbourne  in  1873,  to  promote  the 
cultivation  of  gilk  ia  the  AuHtraliaii  C3oloDiB8,  with  the 
Tiew  of  thuA  proiridiBf^  a  auitahle  and  prolltable  meoni 
of  employment  for  educated  women  of  am  nil  mcOHIf  lad 
tor  youngs  girls,  who,  though  witliog  to  work,  mp&  too 
gtfbsn  unaUe  to  Und  any  appropriate  m&infl  of  liveli- 
liood.  In  the  e«tabUahm«vit  of  an  industry  of  tbi«  kind 
in  AtiBtralin,  a  pros[»ct  i&  oftWed  to  many  women  and 
girifi  in  the  United  Ivinjjdom.  wim  may*  hereslber  bo 
induoed  to  Amigr^te  with  a  resooable  and  confident 
pffMpeot  of  iui table  employmeiit  to  look  forward  to. 

As  the  moTuraent  aima  to  mcrease  and  dieapen  the 
flOpply  of  raw  materiaJ  requirod  in  the  ailk  trade,  it  is 
hc^fied  that  manufacturerv  and  merchanta  will  render 
aaaiitance. 

Udq  of  the  objects  in  rbw  is  to  aaaiit  the  establiah> 
ment  of  the  lilk  growing  industry  in  Australia,  by 
sendini^  out  to  thi9  ladies  and  girla  now  at  work  there 
some  of  the  Intent  and  mott  appro ¥ed  apparatus  laaed  in 
Italian  and  French  ma^fmntHM  and  roeUng  estahliih- 
ments, 

Sinoe  1873,  the  oompany,  formed  in  Vietorii,  IkOA 
met  with  consider abib  support  in  that  oolotiy,  ftn4  lA 
now  catablishod  on  a  promising  footing,  A  laz^  ffrant 
of  land  has  beim  obtained  from  Govemmant,  and  sorici- 
caltimil  opftrations  have  been  carried  on  by  a  number  of 
ladies  and  girlbr  for  three'  ficaaons. 

Samples  of  the  aUk  and  cocoons  thiu  prodtioed  have 
been  brought  to  England  by  Mrs.  Neill,  who  repiewnta 
thm  oompany. 

Hue  Ladiies'  fc^ericioultural  Company  hope  to  etifeet,  in 
Melbourne,  saUi  of  ailk  goods  made  in  England  fiom 
mw  matexinl  produced  in  Auatraliit.. 

A  quantity  of  Australian  *^* grain  *'  (ailk worm  o^ij s) 
haa  b<ien  imixjrted  into  Italy,  tind  haa  been  sticcBasfuily 
caltfYated  on  o  mulberry  plantation  near  Verona*  The 
prtKluoe  comcianda  a  very  sidiafactory  price  on  the 
Continent— I  fr.  M)  v.  pc^t  kilo,  having  bitely  boon 
offered  for  Autttralian  coooon.*j  above  the  priee  i^yiiied 
tbia  seai^on  for  the  beat  Italian  cocoone. 

The  floii  aod  comtmon  rubbish  are  now  being  rnisde 
by  tho  Ooatadini,  near  Vfirooa,  into  common  atfong 
sOk  i'or  dreaaea  and  eoats.  The  produce  of  finer  qtiality 
ii  being  rfteted  by  the  Maiaon  Keller,  of  Hilan,  and  will 
be  manalietured  into  first-claai  ailkf. 

The  following  oopi*s«  of  comapocidenoe  are  anbroitted, 
jrrineipftlly  to  sJwyw  the  opinian  of  oompeteat  autborities 
m  Italy  with  regard  to  the  prOBpeoti  of  Australian 

■CTICtCnllllTVf ! 


L  From  th«  British  Cbnsnl  in  Mika  U  fht 
f^ecrotary  of  the   Vietotian    SenonmUml 
Limited.  Melbourne  -, — 

"  Dviit  MiSAii,— I  vrlto  at  Um 
who  k  inE*T  (m^^ly  «iigmed  in  Uwi  _ 
e^petftfttioii  i3(  the  vaomaiui  MlU4f  ei  ttuc  TlMi*  ^ 
''  The  suDAlea  of  pf irE««d  eoeaoni  |ro«fM  «fw  If  Iha] 
i-wTfiaa.  rbaf««twwat]iaiDtiilHvedi«f  atea^itdl  ' 
la  thct  partlcalai-  pvodmit.  Tfee  apimm 
Eaioiuable,  tMt  nim  el  «tic£h  sh^c^i  woM  b*  i^ 
aoy  «xtt!  D  t ,  1  a  Uili  tlifi  ia<»t  impontai lUk  e«am  3f  I 
ihlpmetitB  ror  mu  mart«l  ««ld  bm  *inio*  lad  f 
Ttw  inifxtrc  duty  cm  pierond  essooas  Is  iiB.  «^  If  a  i 
irelj^  from  A^iutmUA  «ald  |»  $ma^ 
profili  wouJd,  I  believe,  b^  pe&Uifld,    Bj  c 

I  rl«dd«a  ftuperlodtjr  la  yiotonaB  rrala  ao _ 

;  would,  no  doabi,  fvr  esewsl  tht  upply,  »l  lout  ftytltl 

I  §koikl4  such  ft  fartnaate  mult  te  oMsiiMi,  )t  »B«14f  lifl 

I  hlgMf  linportBiit  lor  tkm  fuliifv  iuBfiifc  ti  V»  Hm^ 

Qompaii;,  t£a,t  a  Tttry  ^nfia  lekeyflB  df  bsM  tbrnkk  b»l 

ahlpmaiit  to  thii  ptjioe.    It  wouM  b&  mMmitt  to  e«t  llf 

equal  to  whan  VWmiM  a^fwHi  «Mil 

emlofti  a  sani^n  - 

hsisAaiBtiH  ctiv 
daxtry  U  now  uaijlsit  on  'nott  >■ 
Umn,    Tlivillkltelf  eirt««|(iL. 
oUa  rarloLy  Qf  Ikiuif  arUelat. 

"The  UiKiur qqailiocL ba«»  I  tMlIwi* b«aa  Ubs  Kml A_ 
▼lUi  Id  out  ^olouiu  ia  ^9  atttnpl  tQi«l«  la  iMUijiHi  I 

for  an  krt^l«  df  M^eilfir  qaalliy  mmM^  to  1 

**  1  itiall  at  All  tim»  be  happy ,  iT  l  us  be  of  am^sc 
prooiofiftr  Um  Intcntts  of  iht  'YimviUsi  tArl 
Cocapany/ 

"I 


2.  From  t^  Qi^aliore 
Bladen  J^dH:-- 


*  Se«  ^(fUrtml,  vol.  xiL,  p*  3»l, 


-r^m[^^ 


TaMBV 


daUaeMcllI  41  (      ^ 
**  WuA  iVM,  1J& 
'vMaiijiii,— Bifine  yoor  d^aftnra,  I  dnintfi  liif- 

opiploQ  of  Uie  qoality  tst  tht  edooona  ttmt  ycm  ten  «*_ 
edac&tlaa  of  yoor  AaitralJati  gtann^  npf^ineaoa  6«n  I 
whM«7(7Q  vera  at  my  teoK  at  Paiscsb*.. 

'*Thes«  09txiqia  sre  af  sa  tap«rfor  a  aoatlly,  Vm  to|_ 
cnn  F«<»lJect  to  bttw  »«  Uus  IiJt«  ft>r  the  Imc  t««>iy  f^t 

'*^7hef  hre  tmrd,  tHlcy,  O'f  i^  fin«  ^nftla,  aanp^K.  ofnd 
t4ir«fii»  crtl.iiir,  ftod  r(«l  dovti  to  tft»  eltrfailla,  mhidi  ifsii 
Thi?  wDif^htof  tlMcwntn  li  ihot  dat  tt?  Uii  cifk.    :  1^^  ^« 
G-invl(icci,  *ller  2ia?iac  hwinl  ihf  Dj3««ti^  yr,r  vtr, 
chinti,  to  vham  I  havt  told  111 
*  ed!qcftt)on/  la  Ui«  laHMi  ptaiw 
iidirania«i3  tio  our  PrevbiQt.aiir. 
l44l  molt  «Meh  Ihfi  J«|iaaQit  rm^^  harr  priHiyrr.tj  t^i«  r«i: 

**  I  de  Aoc  p^iTiudQ  ytiu  tf}  try  saottMr  tttTTltiT  r — ' 
(ithtr  moLlvfi  than  Ui«  muta«l  adTar.tri^r  of  oar  «<4U 
AmtnlM.     1  adviit  ym  alio  to  fthov  1  1  >f  tnt'« 

fmn  ytmr  c^fcooni  io  tbA  Uunv  mmuif .^.  4$)4 

b#  coorfDfifid  of  tlMiir  raoiit  at  tho  Or>i 

^'  If  ynur  edueatloo  iui«tfedt  irelJ,  tif   mii^vfi '  1 ,4in  of  J 
^i^iu  wm  meet  irf  Ui  00  dlffleatfy,  ia  wa  baiw  «tr«tf/  Bill 
h«r»  thU  7e*^  vhere  iav«nil  p<ataasu  hat*  Sikvl  |o  ^a 
DM  for  th^  aert  vprtQg. 

'^l  protlit  hy  thli  ^pprjrtaalt^y  to  vUh  yva  ttWT  < 
t!i«  s^h\  v!ork  m«T\t9.  wtiioh  you  hftir*  uwertskva  ftr  1 
your  ftliten  in  Akalrallft  mpI  tn  Ebp&i*,  Aixt  ««»•»  «^ 
ilravr  towanla  70  a  tfro  ijwpiilli^  afvJ  eooiciirTViiBt  if  «C  1 

''^^ADi^ept,  Madaiti,  tUf*  amiimiiev  i,if  31  j'  Mtiea,iMAif4 
cootldcratlun  with  which  1  &tn» 

"  roar  rfCTOirt  ^f«m, 

a.  From  tBo  BdMsk  QDniuL  MHas,  to  Mn.  i 
Nam:- 

•■  nnthh  ' 

"Daaa  ltu»a]i,^Tlio  two  siiaptss  •t  Wimat^  «■ 

ii«l  mft  hafv  stvm  to  laaab  trtiiAirttoii  at  MSini^Vmti 
bf«Q  ettbla  bjr  Izn  portent  allh  hoorc*  ti^rti  far  }»9f  ffiBiVl 
Ik  pries  hi ^tmr  than  can  !*•  nbtstned  for  ttr j  Oliir  b**  ^ 
Ui\»  tht  iiiottt  ImtwrtAiit  lilli  ilfcnriot  in  Italf. 

''  W«  Enuit  tiienfore  DaadmlB  lh4l  Vkiocla  i*  *SP*i*M 
^lkeqQal"pfltiiA]i*>ap^l<ir-ka  i)i«  Utt<  i|fl«aaii  « 
The  I  wo  iBdipF**  atq  cvf^iett?  n  iwgnrilp<**>i  Ik  ^ 

worit  knofra  hwt  Infor*  th«  i<|»iawic»  4f  ■ 
ytars  ftg^ci. 

«^  The  wfT  favoanblfl  tflmtt  slrMdy  «btilt  - 
to  aalt]vaU<»a  on  a  mueii  largvr  leal*  i£i  tfk«  CdI«s|  *t  ^ 


|l)mrk«t  \M  atmyi  o^en  hjttn  for  grain  Jkad  caoa^tii  ^t  Ji 

^X9S%td  to  pierced  onciwn*,  I  must  call  yonr  at  ten' Ion  hi 
'^      f  «mplortil  by  Mom.  F,  E.  OMd*nl,  of  Ihia  dty,  for 

'  .J':.!  boaiitlftilly  fcvroiod  stirouiL  ra  wlucr^ 
,;  ift  or  lEttl*  aso  to  the  tpSmier;  bni  :i 
•  1  1.1  r  trade  hu  in  ttit<  c^un»  of  a  few  yaJirs 
:  ly  wUli  porfrrt  tratJi  bo  i^Jilfc  th%t  At   the 
,  t.  vtMnjj  ia  i^i^flubly  utEllMd^  fmm  tb*3  ttnw  (r^r 
l«»«iU«d  io  iht  trad^K  to  the  final  pi  I  Inst  c»iverlii^  which 
mtU  of  Twltnif-.  faaod  to  en f elope  the  etiryt&Ui. 
tioo  utmd^ly  liuiirto  upOD  tbe  nir,.^  ..«    lH  4.i>,n.tti4 
hii  eattlrailQii  ol   itik  In  Vlst'^y  wartl 

If  iMlktilcikl^y  nfod*  ha4  In  imllty  h*c"  r, 

^  If  ndftlhi*  yrm  o*erjr  iaOMa  la  yotir  ^ :3  irt»  to 

|VktorJft*ach  avi  Imt»f>rtftnt  r»r»nch  of  Uiciu^Lo, 
"  fi^Ueve  itie.  dear  ^L-id.tiu, 

**TiioMi.ft  Kkllt;* 
niB  EicoUeney  S^ir  Georga  Bowcn  to  Her 

**  Mtflb^tiimf.,  VlQtwiji, 

[  j^towiir^  j.n  foquiHtlnf  the  kind  attanlh^n  uf  |i«r 

)  to  Mfi.  BlitlcD  Ndll,  Iti  any  cotitlrii3ot%l  cUy  that 

Jit, 

^  Ml  toia#orl«Inldo*iDitt»»itipoirtful  iari(jk5ij|t«Ti^ 

J  Mbrft  Ni  intmcJiMje  th«  iltkwrjmi  IdJuj  AuiitrBlla.  aiut  to 

i«**aii4  mluablc  Indiulry  in  tbi*  country,  are  bertmd  aU 

I  rnnnoi  api^fc  ton  highly  of  thmii ;  &d<J  I  ft»al  nuureil  tl>a( 

"HTy  1  C^ntiuLi  wtU  procure  for  Mrs,  XffUl  any  uroritkitSoii 

f  be  in  «n*tr  power. 

**  G.  F.  Bowim, 
f  M^t<ty*f  CfiiMtili^  ^Oi  **  OoTafnor  of  Vtctofla." 

I  Sir  Geoxg6  Veidon  : — 

**  M€^lbmlmp«  An^tmlia, 

^*3litDecemher,  l*n, 

dniitof  thC'V!otQTUiDT..a/lE^^Sorlclciiltural  Aasnclatii^ti, 

uniiuf  to  (ntnxliiGt  Ih*!  foundeir  i>f  tha  Ci>caf^iiy.  Mrs- 

rl,  and  lo  >^]^ltcH  on  her  twhalf  such  adrjtiAarxl  itti«tifea«B 

^taad  duriDig  her  ctajr  in  Euruii^,  In  the  proiecaUcm  tA 


IP*    and   *llk   prodored    Id 

I'    prodtrctiniwJ    ipf    other 

^eiideulture  li  rr^aixliiiJ 

'  '    pabU«,  a«  an  Lm- 

Kirr  ID  the  QODfld^ra- 

■  Lire  In  Hn  OQUntrlBa 


[Sr*iu  ■:  =    1 

i  4nd  .1 
|»Dlal  Cf  ^v   . 
ilUt!  nriflCE 

g^fttlsinen  who  d«fltre  to  W8si«t  fn   the 

i  better    e«tabIiAlimoiit   of    the   induafery 

io,  are  requested  to  commiiTiicftt^  with 

I  KeilC  27 >  Priocea-gardonB,  South  Kenaing- 


ICAL    CONGRESS    ANT>    EXHI- 
BITXOH  AT  PARIS. 

[rilOM      A      ODBEB^POKITBST*] 

So  fathering  waa  formally  mauguraisd  ia 
s  doi  EtaU  ftt  the  Tuileri'^&,  on  RuDtiny,  the  Ist 
,  in  thu  presouc©  of  Jlarahal  de  MauMuhon^ 
!  the  Rcpuhlic,  tht3  Mmistera,  Amb&siadorHp 
I  luaembly  of  savauL}  atid  celebrltiea,  moatly 
d  men  of  adeticQ  in  the  particular  sphere 
r  tile  title. 

'  Godi^phical  Cotigrees,  it  ttiay  be  r0iiiem- 

held  four  yflan  a^°*  ^t  Antwerp^  in  1871, 

f  QOCuioD  of  a  cclflbratiou  in  cotmecticm  ^th  th© 

<rf  the  renowned  geogTapbeta,  Ortoluig    and 

rr,   to   whom    that   tatj    erected    a   monument. 

»rl«i    Raeleua,    Consflrvator    oi    the    Antwerp 

".  lihrary,  was  one  of  the  first  and  most  active 

n  of  the  ideii^  to  bring  together  in  re-uuion, 

t  Ceitiva],  all  the  lining  nfttnbilitiefl  whoae  namea 

iMtodated  with  the  progr0»i  of  geoi^phiual  know- 

disooveiy,    incluaive   of    ethnogniphy,  eoa- 

J  luati^tiofi,    and    cooameree    generally  —  a 

t  mde  rango*     The  Eaiperor  ot    Brazil,  Don 

li  imMQl  at  tbe  firal  Congress,  whi^h  Bt:t  the 

b^eoviferring  honorary  or  material  diatinctbn^, 

"^'lif  tbie«  grand  gold  m&daK  t^^  leolpieata 


bedng  Dr.  LtTingatane,  M.  Fnnoia  Gamier,  and  3L 
Fatiunand  de  Leisepa,  of  whom,  ttnTortunaiely^  two 
hare  liiiiDe  ihen  heen  lost  to  their  cotintries,  England  and 
France,  and  to  the  world  at  large. 

That  the  country,  of  which  the  capital  haa  been 
elected  for  the  lacond  leiaion  of  thii  Oongreaa.  should 
have  been  arontM  to  a  peculiarly  lively^  and  00  to  my 
personal  tntereit  iu  the  special  objccta  of  such  an 
international  8cienti6o  association,  waa  a  natural  con* 
sequence  and  corollary  of  the  rudD  enUghUmmeat,  as  to 
the  superior  geographical  and  topographicuil  attain- 
mouta  of  tke  Germans,  enforced  on  the  French  nation 
by  the  stem  toasons  of  the  war  of  1870-71 ;  and  tbia  may 
be  aaid  without  any  derogation  to  the  latter  country, 
inasmuch  as  it  ia  admitbed  Dy  tbeir  writers  in  the  pnao. 
In  canKquanoe  the  central  committee^  appointed  «t 
Antwerp-^aa  it  were  to  maintain  and  keep  alive  the 
swered  fire— presided  enrer  by  M.  Van  Haan-S  fcecnhuyiea, 
who  had  oooapied  the  chair  du  that  occasion^  found  th» 
Geogranhit^  Sodsty  of  FtancA,  and  its  proeid^int,  Yice- 
Admiral  Baron  do  la  Ikmcitire  h  Noory,  willing  and 
eagar  to  locate  the  secomi  acwion  of  the  Congfecs  at 
Paria,  and  the  ceremony  of  .Sunday  wsa  the  crowning  erf 
that  work. 

The  retiring  preeident  made  a  valedictory  addreM,  in 
which  he  pronoimced  the  customary  obitttiiry  eulogiums 
nn  the  members  removed  by  deaths  ngtably  Efio  de 
Bj^aQmont,  d'ATOzac,  d^QaUoy,  and  Friiticii  GaFiiier ; 
made  reference  to  M.  de  Lessepe,  and  his  modesty  in 
declining  the  honour  of  having  the  Snee  Canal  nami^d 
after  Mm  as  the  ''  Boaphorns  de  Letiaptt  ;"*  and  puid  the 
nece^w&ry  compUmiinta  ^  round  to  the  cotmtry  which 
now  entertains  the  Cougroaa,  and  to  its  JtiiiotiAl  repre* 
Aentatives  of  various  kioda  ;  finally  hfindinf  over  lo  his 
succ&saor  a  commemorative  medal,  and  reaigniug  to  him 
the  fanntions  of  the  ohair. 

The  distinguished  Fr^neh  navol  o^cer  who  then, 
raotaphoriiaiUy  speaking,  hoisted  his  pennant  on  board 
of  the  geographical  fiag-shipj  has  but  just  returned  for 
the  purpose  from  a  cruise  ia  the  Mtsditerranaant  tW 
watara  of  the  Levant,  and  the  genuine  Boaphonis,  in 
command  of  tbe  ezpertmenUd  aqoadron  or  aquiidron  of 
evolutions.  In  bii  inaugurvbl  addrees  be  contracted  the 
peacoful  words,  acientific  proceedings,  and  humuniUirian 
purposes*  of  the  preaent,  with  the  opposite  utterances  of 
political  priaage  which,  duriog  the  eJoding  yetira  of  the 
Empire^  had  served  to  render  the  Sail©  det  Etatfl*. 
memorable,  and  even  thrown  Europe  into  the  toUa  ot^ 
diplomatic  intrigue  and  the  convulsions  of  war. 

Addresses  were  then  given  by  tbe  varioua  viM-prtei- 
donts  representing  tbe  geogra^hiccd  Hocieties  of  the 
diffiitent  countries  taking  part  m  the  Congreae*  yisl.  :  — 
MM.  de  Eichthoffen  (Germany),  tha  weU -known  tfa- 
veHer  in  China;  E^ir  Henry  liwliniwn  (EDgland),  tha^ 
dataila  of  whose  title  to  fame  need  not  be  specific  ^ 
Semanoff  (Russia) :  Correal  (Italy),  formerly  Minister 
of  PubUo  Instruetton ;  do  Beaumont  (SwtUerhind) ; 
Uunfialvy  (Hangaxy) ;  Veth  (llelland)  ;  Sehwitinfurtii 
(Egypt)i  proaident  of  the  newly -establiehed  Gaograpbical 
S^ociety  01  Cairo,  noted  for  tia  A&ican  explorations  in 
the  ooimtrics  of  the  Kiam^Kiame,  tbe  anthropophagist 
Mombonttona,  and  the  pigii^y  Akkat- 

The  secratamt  oomprisea  MM.  Waldemar  Scbnudt, 
Denmark ;  CoeUo^  Spain ;  Va^aonedbi  Porlagal ;  Be 
8auBanre,Swit»etland;  Maunoir,  the  Secretary- General 
of  the  Geographical  Sodety  at  Paris ;  Duvcrgier,  noted 
for  his  travels  among  the  Touaregs ;  Grandidier*  tfa« 
ejcplorer  of  Mada««icar ;  Dr.  Hamy,  an  anthtopoloijist 
attached  to  the  Natural  Ulatory  Museum,  Pana  ;  and 
Demarsy. 

The  sectional  labomrs  of  this  meetlnf  sr«  divided  into 
seven  groups,  aa  foEow :— L  MathematicaJ  geography, 
geodesy,  and  topography.  2.  Hydrography,  and  mari- 
time geography.  3.  Phyaital  geography ,  including 
Ixitanioil  and  geological  (fub^visioas,  also  general 
anthropology,  gci>logy*  and  meteorology.  4.  Historical 
geogfaphy,  ettmography,  and  philology.    5.  Eoooondc 
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7/oommeroialandBtatiBtical.  6.  Teaching  and 
aion  of  geographical  knowled^.  7.  Explorations 
and  travels,  £>r  scientific,  oommercial,  and  picturesque 
purposes.  Great  Britain  is  represented  o^  Colonel 
Hontgfomerie,  as  Commissioner,  and  by  Sir  Henry 
Bawlxnson,  as  President  of  the  Royal  Oeographical 
Society,  as  also  by  many  other  well-known  names. 

As  a  supplementary  and  most  valuable  adjunct  to 
what  may  be  called  the  didactic  business  of  tne  Con- 
gress, the  practical  element  is  represented  by  an  exhibi- 
tion of  almost  everything  connected,  either  directly  or 
indirectly,  with  the  geographical  sdesces,  as  enumerated 
and  subdivided  in  the  aoove-mentioned  sections,  to  say 
nothine  of  a  great  many  things  as  to  which  the  oonnect- 
inglink  is  left  to  the  indulgent  imagination  to  supply. 

The  space  occupied  by  &e  representative  exhibits  of 
England,  or  rather  Great  Britain,  cannot  be  regarded  as 
large,  in  proportion  to  her  matenal  position,  from  the 
geographical  pcdntof  view;  and  if  the  native  Briton, 
from  the  patriotic  standpoint,  should  on  a  cursory  ex- 
amination experience  a  tendency  towards  a  vague  feel- 
ine  of  discontent,  there  are  not  wanting  sources  of  con- 
solation to  him,  or  her,  as  the  case  may  be,  for  the  quasi- 
scientific  Englishwoman  is  by  no  means  arara  avis.  For 
example,  if  he  or  she  be  an  ardent  follower,  on  paper, 
of  the  pioneera  of  discovery,  say  in  Central  Africa,  the 
manuscript  maps  and  charts  of  celebrated  exploren  can- 
not €ul  to  create  a  great,  even  if  melancholy,  interest : 
among  these  are  original  topographical  cUawings  of 
Livingstone,  Burton,  Spekr,  Baker,  Grant,  &c.  If  Arctic 
research  be  the  special  object  of  interest,  there  is  the  map 
of  the  North  Polar  regions,  whereon  to  trace  by  antici- 
pation the  track  of  the  expeditions  which  have  so  re- 
cently quitted  our  shores. 

Is  the  visitor  a  Russophobist  ?  then  is  there  abundant 
material  for  raflection  in  the  admirable  maps  of  Central 
Asia,  and  the  countries  bordering  on  India,  the  frt>ntier 
states,  the  integrity  and  autonomy  of  which  we  should 
be  glad  to  know  secure  from  the  far-reaching  paw  of  the 
bear.  And  it  is  well  worth  a  visit  to  Paris  to  be  accom- 
panied around  this  department  alone  by  the  British 
Commissioner,  to  hear  him  discourse  of  remote  and  little- 
known  districts  as  familiarly  as  if  it  were  only  his  native 
country — to  hear  of  the  Chinese  express  messenger  route 
along  the  mountains  on  the  northern  slope  of  the  Hima- 
layas, the  southern  boundary  of  Thibet  or  Chinese  Tar- 
tary ;  along  which  relays  of  norses  are  stationed,  and  the 
messenger  rides  for  1,600  miles,  night  and  day,  with  his 
garments  sealed  over  the  despatch,  not  to  be  touched  or 
broken  until  he  arrives  at  his  destination,  in  a  condi-. 
tion  into  the  detuls  of  which  it  would  be  well  not  to 
inquire  too  closely.  Recent  occurrencee,  now  matters  of 
history,  invest  with  a  specially  interesting  character  the 
maps  depicting  the  south-western  frx)ntier  of  China, 
Burmah,  Karennee,  and  the  place  where  Mr.  Margary 
came  by  his  death :  also,  on  the  north-east  of  the  Hima- 
layas, the  country  of  Koshgaria,  and  the  plains  of  Tar- 
kund,  on  which  their  Russian  and  Chinese  neighboura 
are  alike  believed  to  look  with  lon^g  gaze  and  covetous 
preparations.  A  large  compilation  map,  with  a  cor- 
responding longitudiniGj  sectioii,  here  show  the  complete 
breadth  of  the  Himalayan  system  of  mountains,  at  their 
narrowest  point,  from  Uie  Punjab  to  Tarkund,  a  distance 
of  400  miles,  constituting  a  joumev  of  three  months' 
duration  at  the  least ;  also  various  other  portions  of  that 
gigantic  mountain  ranse,  of  the  Yfldley^  of  Kashmir,  &c., 
the  orography  of  which  has  been  delmeated,  on  a  scale 
believed  to  be  very  much  larger  than  has  previously 
been  attempted  for  peaks  so  lof^,  culminating  at  a  level 
of  25,000  to  29,000  feet  in  height  above  the  level  of  the 
sea,  ue.,  double  the  height  of  Mont  Blanc,  and  having 
giant  glaciers,  in  length  from  twenty  to  thirty  miles. 


METALLURGY  IN  JAPAN. 
The  following  is  quoted  hj£npineermffftom%\im» 
prepared  by  a  Ji^ianese  stadent,  graduated  at  a  XJiiited 
States  college : — 

Iron  ores  are  very  abundant  in  the  JsptxM« 
Islands.  The  chief  ores  of  Japanese  iron  iiAv&rj 
are  magnetic  iron  ore,  specular  iron  ore,  and  brovn 
hematite.  The  first  is  found  in  two  varieties,  ope  of 
iron-grey  colour  and  the  other  black.  Masses  of  thii  on 
in  the  state  of  mapetio  polarity,  generally  called  lod^- 
stones,  are  found  in  the  eastern  part  of  Nipon,  Seodai, 
and  Nambu.  They  are  very  highly  esteemed  for  the 
steel  manufacture,  for  swords  and  compass  needlo. 
Japanese  furnaces  are  small  in  size  and  simple  in  tttv> 
ture,  although  the  principle  is  the  same  as  that  of  ^ 
blast  furnace  used  here  and  in  Europe.  The  walla  of  tbt 
Japanese  furnace  are  built  with  fire-proof  day,  and  Boat- 
times  with  a  few  stones.  The  shape  of  the  fonuce  if 
round  at  the  bottom,  having  at  one  side  an  opening  wfaki 
is  closed  with  a  day  stopper.  On  the  opposite  side  of  th; 
furnace  wall,  a  litUe  above  the  bottom,  tbera  are  tvo 
openings  through  which  a  continuous  stream  of  air  it 
passed  in  the  furnace  by  means  of  a  Chinese  belb«i 
worked  by  men.  Before  the  ores  are  put  into  the  fin- 
nace  they  are  piled  up  in  heaps  with  coal  and  ctldDed, 
or  roasted,  so  that  the  water,  carbonic  add,  and  solphn 
may  be  expelled.  The  Japanese  do  not  know  the  theorr 
of  the  puddling  process  used  in  the  Western  countnA 
but  the  prind^e  is  exactly  the  same.  The  cast  ins 
mixed  with  some  sand  and  some  iron  scales  is  meltad  vitk 
charcoal  heat  in  a  furnace  similar  to  that  already  d^ 
scribed,  and  kept  in  this  mdted  state  for  several  db^ 
until  the  whole  mass  assumes  a  fluid  appearance.  ^ 
Japanese  method  of  steel  making  is  entirely  different  fros 
those  usually  employed  in  Western  countries.  It  ia  ^ 
in  this  way.  lliey  mix  a  certain  quantity  of  pig  irca 
which  contains  too  great  a  quantity  of  carbon,  *itli» 
certain  quantity  of  b^  iron,  wliich  has  too  little  carl* 
and  cover  the  mass  with  borax  and  smdt  in  a  onu 
crudble  of  fire-proof  clay  for  more  than  a  week.  T^ 
borax  is  used  to  dissolve  any  impurities  in  the  tiiC* 
When  the  metnl  is  separated  from  the  slag  fioatin£  a 
the  surface,  it  is  taken  out  and  hammered  hard,  and  il* 
temately  cooled  in  water  and  oil  many  times.  After  th» 
steel  has  been  cast  in  that  method,  it  is  cemented  aod 
tempered.  The  method  of  cementing  consists  in  coTq* 
ing  thickly  the  hammered  sted  with  a  liquid  mixtm  of 
clay,  loam  aj^es,  and  charcoal  powder.  When  this  U«r 
is  dried  the  whole  is  heated  red  hot  and  then  coded  ^ 
dowly  in  warm  water.  The  steel  is  now  groond  «c  * 
whetstone.  The  sted  thus  made  is  not  very  elastic  bat 
is  very  hard.  The  explanation  is  that  dther  the  JapanM 
do  not  imderstand  the  tempering  process,  or  they  are«> 
able  to  remove  entirely  the  impunties  from  the  "t^^  J[ 
have  often  heard  Japanese  blacksmiths  say  that  wa^ 
springs  can  never  be  made  in  Japan,  for  Japanese  itea 
is  not  elastic.  The  Japanese  take  ^reat  care  and  time  ffl 
sted  manufacture  for  swords.  For  instance,  for  ordinary 
Imives  forcing  and  cooling  are  to  be  done  ady  wot 
times,  but  for  swords  fifteen  times.  Copper  is  and  will 
be  the  most  important  metal  of  Japan.  It  is  found  m 
almost  every  province.  For  roasting  they  haw  » 
furnace  covered  with  a  shed,  provided  near  the  bo^ 
with  several  openings  for  the  draught  of  the  air.  riw 
alternate  layers  of  ore  and  wood  are  placed  in  the  fcm«« 
and  burned. 


The  French  Society  for  the  Promotioii  of  Aerial 
Navigation  baa,  it  is  sUted,  latdy  received  37  proposals 
from  phyaidats  and  engineers  offering  to  solve  the  problem 
of  maintaining  life  in  the  higher  regions  of  the  atmosphere. 


The  revenue  of  the  Suez  Canal  is  well  msw- 
tained.  In  the  first  five  months  of  thia  vear,  ^*7J^ 
passed  through  the  canal,  as  oumpared  with  660  ™^*T* 
responding  period  of  1874,  and  66o  in  1873.  Tbf  ^gjgy 
receipts  of  the  first  five  months  of  this  year  w««  *2i  J 
as  compared  with  £447,303  in  the  ooriespoBdh>gP*«*  * 
1874,  and  £405,892  in  1873. 
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THE  FORESTS  OP  AUSTRIA-HUNGABT. 

The  forests  of  Aostria-Hongaiy  are  chiefly  peopled 
rj  trees  of  fhe  **  pointed-leaf  olass/'  and  those  that 
iothe  the  sides  of  the  mountains  of  the  higher  altitudes, 
lie  almost  exclusively  of  the  Finu$  pieea  family.  Of 
inch  are  composed  those  that  flourish  in  the  marshy  soil 
)f  the  Sudetes,  of  theReisen  and  Lichten  mountains,  the 
Upine,  Bohemian,  and  Carpatluan  forests,  as  well  as  t^ose 
n  the  north-east  of  Moravia,  in  Eastern  Silesia,  on  the 
kontiers  of  GMUicia,  the  Bukowina,  and  Hungary.  In 
he  so-called  Almne  districti^  such  as  Upper  Austria, 
iakboorg,  the  Tyrol,  Styria,  Oarinthia,  and  Upper 
^miola.  The  kuroh  {Larix  JBuropea)  is  largely  (US- 
eminated  amon^  the  pines,  and  may  again  be  found  in 
mm  qoantitiea  in  portions  of  the  Sudetes,  in  the  vicinity 
ifFreudenthal,  Facquendorff,  and  Yalbersdoff,  where  the 
pedmens  of  this  tree  are  resiarkably  fine  and  plentiAil. 
Hezt  to  these  in  magnitude  and  dissemination  must  be 
laoedthe  common  pine  {P%nu$  ayheatrisjf'wiih  which 
he  sandstone  mountains  of  Northern  Bohemia  abound. 
1  is  also  to  be  found  in  plentiful  quantities  in  the  sandy 
IT  ailicions  lower  strata  of  the  Lower  Bohemian  moun- 
sins,  in  Moravia,  Eastern  Silesia,  Oallicia,  Bukowina, 
ind  Lower  Austria,  as  well  as  the  steep  declivities  and 
lanmier  spots  in  the  Alps.  It  grows  generally  in  large 
wwerfol  masses,  in  various  degrees  and  proportions, 
ningling  sometimes  with  trees  of  other  fSamiiies,  and 
mpressing  its  character  upon  the  genezal  aspect  of  the 
iUcee  in  which  it  grows. 

The  fir  tree  (Pinua  abiu)  is  seldom  found  in  large  col- 
ective  quantities  on  a  separate  area.  It  is  generally 
ntenningled  with  other  trees  of  dififerent  fanulies,  and 
vherever  the  beech  tree  overshadows  the  mountains,  or 
n  ground  formerly  peopled  by  beeches,  there  will  the 
Ir  chiefly  flourish.  The  Western  Carpathians,  some  of 
he  oentxal  mountains  of  Silesia  and  Bohemia,  the  Wiener 
orest,  and  portions  of  South  Oamiola,  furnish  the  flnest 
Old  most  abundant  specimens  of  this  tree.  The 
>k;kpine  {Pinm  nutans),  as  regards  industrial  pur- 
wees,  is  to  be  only  found  in  Lower  Austria,  in  the 
Iteinifold,  near  Weiner-Keustadt,  Moedling,  and 
?ottflnstein.  The  remaining  members  of  the  pine 
iunily  exist  in  too  small  quantities  to  be  of  im- 
Nurtanoe  for  industrial  or  useful  objects.  Among  the 
'broad-leaved"  trees,  the  flrst  to  mention  is  the  red 
)eech  ^offus  8jflvatiea)f'wiih  which  a  great  portion  of  the 
Carpatluan  mountains,  of  the  cen&al  mountains  of 
ior&via,  Silesia,  and  Bohemia,  is  covered,  and  more 
^ecially  the  basaltic  heights  of  Northern  Bohemia,  of 
be  Wiener- Wald,  Southern  Styria,  Camiola,  and  along 
he  littoral  of  the  Adriatic  By  the  side  of  tiie  red  beech, 
a  more  or  less  quantity,  are  found  Uie  heather  beech 
Otrpimu  betulus),  the  field  elm  (Ulmm  campettrit),  the 
laple  {Aetr  p$eudO'platanu8^  amd  Flatanoides)  ;  also  the 
ime  tree  (TUia  parptfoiia),  particularly  in  the  south- 
•stem  part  of  Lower  Austria,  in  Southern  Styria,  Gar- 
aola,  and  also  the  littoraL  Here  and  there  the  dieetnut 
ree  [Outtmga  veteaS  is  intermingled  with  the  above, 
lie  ash  tree,  the  field  elm  (Uimtu efiaa)  are  found  in  soil 
f  a  coarser  quality,  and  on  more  level  ground.  The 
M  maple  {Acer  eampettris)  is  common  enough  in  the 
alleys  of  the  above-mentioned  provinces,  and  grows 
wrally  on  the  low  level  soil  that  borders  the  nvers. 
t  is  to  be  found  mixed  among  alder  poplars,  willow  trees, 
nd  difierent  other  specimens  of  soil  timber  and  bu^es 
Q  the  banks  of  the  Elbe,  Danube,  Thiya,  and  of  the 
)«lician  rivers.  The  mountain  ash  and  the  bixtsh  tree 
^tfUa  alba  and  Btiula  pubetema)  are  always  to  be  found 
omghng  among  the  other  forest  trees. 

The  oak  especially  flourishes  in  the  valleys  and  alone 
be  river  courses,  and  also  in  the  slopes  of  tiie  advanced 
idges  of  mountains,  conjointly  with  the  beach.  Large 
[uaatities  of  oak  are  to  be  found  in  the  lower  regions  of 
rater  courses  which  have  become  fertilised  and  enriched 
)J  allavial  deposits,  as  in  Bohemia,  Moravia,  Silesia 
Ad  Lower  Austria.  It  grgwB  in  considerable  luzorianoe' 


on  the  plateaux -and  slopes  of  the  undulating  hills  in 
these  provinces,  both  in  the  rich  loam  and  in  Uie  sandy 
soil  of  which  the  land  is  alternately  composed.  On  tho 
littoral  of  Qoritzia  and  Montana  there  are  still  some 
specimens  to  be  found  of  this  predous  tree,  but  they 
remain  there  more  as  relics  than  in  sufficient  quantity 
for  useful  purposes.  The  same  thing  may  be  said  of  the 
culture  of  this  tree  in  Lower  Carintma,  Gallicia,  and  the 
Bukowina.  On  some  of  the  mountains  there  is  a 
sufficient  growth  of  it,  mingled  with  beeches  in  the 
valleys,  and  with  pine  trees  on  the  higher  ground.  ^  On 
the  mountains  the  Quereua  robur,  or  g^rape  oak,  chiefly 
abound,  while,  in  the  valleys  and  along  the  river  courses^ 
Uie  Qn&reus  curia  and  the  Quereui  pmdunctUata  ^  inva- 
riably to  be  met  with,  the  former  being  held  in  slight 
esteem  as  a  workable  materiaL  The  class  of  oak  tree 
found  along;the  littoral  of  the  Adriatio  is  the  QtMrma 
rubesoent. 

In  parts  of  Bohemia  and  Hungary,  Mr.  Ffrenoh 
states  that  entire  forests  have  been  so  completely 
destroyed  and  uprooted,  that  it  is  ver^  doubtful  wnethttr 
the  land  is  susceptible  of  again  resuming  its  tree-bearing 
qualities.  Among  several  of  the  proprietors  there  is  a 
feeling  of  regret  at  the  barbarous  havoo  that  was  made 
of  these  formts,  the  more  so  that,  in  many  cases,  the 
poverty  of  the  soil  renders  it  almost  useless  for  a^^ 
cultural  purposes,  and  consequently,  unproductive; 
whereas,  if  clothed  with  the  i>roducts  which  nature  had 
implanted  there  it  would  still  vield  considerable  revenues. 
In  order  to  encourage  the  replanting  of  the  forest  ground 
which  had  been  cleared  for  agriculture,  prizes  or  rewards 
have  been  given  by  the  State  to  persons  who  have  made 
successful  attempts  to  this  end  and  object,  and  of  these 
prizes  sevond  have  been  lately  held  forth.  Inspectora 
appointed  by  the  Government  have  been  named  in  all 
the  provinces.  In  the  Tyrol,  the  Littoral,  and  Dalmatian 
they  are  supported  by  sub-inspectors,  whose  business  it 
is  to  survey,  watch  over,  and  insure  tho  strict  enactment 
of  these  forestial  laws.  They  are  empowered  to  assist 
the  oommunes  and  proprieton  of  small  forests  by  their 
advice,  and  to  form  registen  containing  the  resulta 
of  all  scientifio  and  useful  investigation.  Societies 
have  been  formed  for  the  furtherance  and  development 
of  agriculture,  and  especially  of  forest  culture :  they 
receive  jiecuniary  subsidies  to  enable  them  to  form  nur- 
sery-ganiens,  schools  of  arboriculture,  out  of  which 
trainen  and  teachers  are  to  be  disseminated  throu^^hout 
the  empire.  Prizes  are  to  be  given  for  the  best  specamens 
of  seedlings  and  young  trees  produced  at  exhibitions. 
The  teaohera  in  the  ^ools  are  convoked  during  the 
vacation  time  to  meet  iii  some  central  spot  where  con* 
ferences  are  held  and  lectures  given  in  agriculture  and 
arboriculture.  These  generally  last  through  several 
weeks,  and  are  illustnUed  by  practical  experiments,  in 
order  that  they  may  become  practically  acquainted,  in  a 
rational  manner,  with  the  essence  of  what  they  afterwards 
have  to  communicate  to  their  pupils,  and  thus  awaken 
in  them  a  sympathetic  interest  for  the  conservation  and 
preservation  of  forests  in  p^eral,  and  trees  in  particular. 

The  expropriation  or  diminution  of  the  forests  in  parts 
of  Austria,  and  more  especially  in  Hunjy^y,  has  heea 
followed  by  effects  of  a  serious  and  banenil  nature,  such 
as  long  seasons  of  drought  and  a  permanency  of  tre- 
mendous winds  which  come  from  the  Carpathians^ 
sweeping  the  whole  of  the  plains  of  Hungary,  filling  the 
air  with  unceasing  douds  of  dust,  and  considerably  in- 
creasing the  development  of  puhnonarv  disease,  espe- 
cially  m  the  towns  whidi  are  now  totally  unprotected : 
in  t^i«  account  may  be  mentioned  Pesth,  Fresburg,  and 
Vienna,  which  are  perfeotiy  intolerable  in  springy 
summer,  and  autumn. 


The  last  report  of  the  direotors  of  the  Boath- 
Bastsra  Railway  Company  states  that  they  have  resolved  to 

subscribe  £20,000  for  the  making  of  a  shaft  and  j^    "    ' 

experiments  in  refsrenoe  to  the  ptopossd|Ch 
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COKEESFOFDEKCE. 


tmiCXTION       BETWEEN'     PASSEKGER 
AND  GUAllDS   IN  RAILWAY  TRAINS. 

got^^Eeoeiit  circnim^t^iiciw  have  drawn  frei*b  attentioia 
to  Ab«4|i»wtiaii  of  comziinnicutLOii  becweeo  paft&ecigtizs 
aod  gus-Tik  in  railway  timine.  Some  yean  ftgo  I  tng^ 
gtrted  that  «  iooking-gUflfl  thottld  be  fixed  on  «hcIi 
side  of  thi&  engine,  »o  oa  io  rtiMei^l  tho  entire  length  of 
eick  mde  cf  t£e  train,  and  that  those  glaaKS  ahould  be  io 
placed  as  to  be  eesily  faen  by  the  en^s-driYer  and 
stoker.  With  andi  an  amngemept,  properly  adjoaled, 
it  is  obvious  iifij  slg-Qalf  such  un  tho  waving  of  a  hnnd" 
kerdiisf,  or  putting  fofth  a  hat  ^m  unj  carriagii 
window^  Oould  not,  by  Hfl  uppearanco  in  tha  reflecting 
^asp,  iaii  to  nttnaot  tbe  littentioa  of  either  the  driver 
Qt  bis  naaiatant.  Thifl  arranfemont  wi*s  tried  some  yeiwa 
aK  on  an  enj^ino  between  Corenlrr  and  Leamington. 
Tim  gomrd  And  i^ngfne-dnver  were  delighted  with  it,  bnt 
iar  aoae  reuon,  unknown  to  me^  it  wna  inppreesad  by 
some  one  in  Mithocity  at  Baslon  StALion.  I  have  heard 
of  ita  being  ainco  U4ad  soooeiafulJy  qd  dome  continental 
roUwaya. 

It  a  simple  and  ineacpensive,  Hnd*  I  beg  to  mbmit* 
worthy  of  n  fjur  trial, — I  am,  dkc, 

GaoKOB  D,  LoTiOwTAr  • 


CACAO  CULTIVATION  IN  CEiXON* 

9nii — Yoti  wer«  ao  good  ae  to  find  ^pace  in  iKo  Jwrnal 
f  I^bruary  19th  fof  wme  remarks  ors  the  cullivntion  of 
itfto,  wging  its  introdnotioii  into  lodia.  I  rafbi^ed 
tUfladeotally  to  lU  gi^wth  in  Ceylon,  from  which  iflland 
wae  imported  into  thii  oonntry^  in  1S71.  *i  aaniplo  of  ji 
doaen  1»gB  of  v>«ry  fnt  qimlity.  I  have  now  met  with 
eonie  ftiTther  tnfoTmation,  ahowlDg  the  progreH^  misde  in 
tlH  onltimtion  aince,  in  the  report  of  the  Director  of  the 
Royal  Botanic  C^rdcms  in  Ceylon. 

Ai  far  aa  cocoa  ifl  concerned,  the  pluitatioiLB  wMoh 

mw9  alnpady  been  formed  have  oocne  on  eo  well  in  porta 

f^  tbe  ialanil  too  hot  for  incce««liil  eoioe  onltivation, 

that  it  may  be  expected  there  wiU  soon  be  a  good  deal  of 

land  doTotod  to  the  production  of  this  useM  article. 

More  than  40,000  seede  and  pknti  have  been  distributed 

ftrom  the  Gorernment  gardenfl  at  Paradtmiyu  during  the 

I  pact  yenr,  and  demands  have  bf&n  miitd@  for  tlie  aq^u  of 

I  Hie  coming  crop. 

This  account  of  material  progresa  ie^miB  to  me  Tsry 
noontagingf  which  wo  may  hope  will  lead  t«  the  intpo- 
duclion  of  cacoft  in  other  directioni.— T  am,  Ac^ 

HAifiiiaiAKK  Efps. 
lUmpitewlr  Auput  and,  i^Tl^. 


GENEEAL    ITOTES, 


ligktiiig  Street  Lamp*  by  Electmlty.— The^lweriflitw 
Arlti^au  deambea  a  niethod  ngw  on  trial  »t  Proridoioe  of 
lightiDg  lamps  by  lhi<j  meana.  A  stnall  tleclrical  ooil  is 
ftttA«bed  to  «ach  lomp,  and  this  is  connected  t^i  wirea  from  a 
battery  at  the  central  oflioe.  The  gas  lap  is  opened  and 
clowd  b^  comprnifed  air,  and  tbe  «amfl  action  dotet  the  cir* 
cnit  whidi  iB  at  one*  broken  by  the  attraction  of  a  magnet 
TilwaiBg  Iha  «ateh  of  a  ^ing  kvor,  wlien  a  uwrii !»««, 
ttgh^g  tbe  gaa.  The  Mmt  lever  which  bswibi  oontact  alw 
nata  aonteet  with  the  wlxe  leading  to  tha  naat  kaip,  where 
£■  lepnated,  and  no  on  thtnngh  all  the  lamps  of 


the 


the  circuit.     To  catiafaiah  tha  lamps  tha  tit 
reduced,  and  the  tapa  do0«d,  the  et2tjait  Iciag 
broken  at  the  battufy,     Xlui   bdaj^  tit 
position  for   tig^hting  again.    An   ladloibi 
if^ce  marks  ^adi  break  of  thu  drottii.  t 
shows  the  lightiDir  of  eaQh  lamp  or  tlw  pna 

is  out  (if  Older.    To  jiid|r-  "> **rr  drawfsgs  aad 

tioo,  cfaeapparatnala  *<'  M(|iNciiiaCbatit 

to  work  eaarly  and  Pi^  u ;  ptactli*,    tbtoc 

may  be  ramembered,  ^t?ra  iiLmai^tiniAilf  ffam  ttiA 
in  a  paper  lead  befora  the  6Mte^  in  1373,  te  viliii 
battery  waa  affixed  to  eaob  lamp,  and  tbe  ^mH  mm 
by  iffvssnn  of  tha  gas  itaalf  ^  rai«bg  lb«  torCia  ti  M 
exeiUag  liquid  into  eontact  wtlh  the  ateiflita^  It  ifcsrilli 
added  that  the  Amehoan  matlbod  ft  iha  ^fa&ikia  d  Mt 
Bean.  ^ 

Binninghaja  Japan  trmjm  fn 
curtoattiw  af  the  nport  buaintai  mam  bihg  taalll 
laAd,  W6  {I^i^t titter)  bavij  Ui  mlmlm  that  fuf  mumM  lilBifii 
leaat  one  of  the  Birmlniiham  japan  ^  - ti  fQtM  N| 

tu  tpaking  japan  traja  for  Japan.  n  jitoaa^ 

and  in  set*  of  the  naoal  ataen.  riz,,  imu..  i  <i£^ia«  Jii 
The  patterns  are  dealgaed  to  auit  the  marktii,  Wmf  tAaifi 
mofULT 0  of  Japanese  diaraeiera,  inlaid  with  fpM,  i  '  ' 
are  as  many  as  lixlMA  eoloum  ii*ed  in  avrry  uay. 
ratfl  is  the  nrtisti^r  work  that  in  deooratoti*  mafi 
eoats  the  maken  lHa.  per  aet.  Wa  kno^r  Iba  ftimi 
tha  cats  are  sold  try  the  mimofat>ttti*«a,  bat  (1  mm^' 
fair  to  atato  tt*  It  9ay^  ho  waver,  be  said  tkil,i 
the  heavy  dawrativi  CMiat,  Iha  igvra  ahvald  «et  f 
complaint  by  the  marohant  Aa  far  aa  le  k 
with  Jiipnn  m  tbta  brandi  ii  likely  Io  ishnau 
ti  d&cld^  promlso  in  favour  of  a  growing 
muzii  cation  bet  ween  this  c^onntfy  find  thaU' 
anus  about  that  the  uakeia  of  hardwaim  wlH  bi  I 
llie  active  bnain«as  whidi  tha  eednloiiti  * 
turers  are  doing  with  our  own  oottntry ;  but'  it  Ii  I 
bow  Japanese  art  is  auSieTlDg. 

Tiiitagi  in  Italy  of  1S74  — Tlie   f7ur^f 
llabea  the  following  atatistica  r  4fiU 

1874  : — In  Piedmont,  it  was  I  :..-«^  i 

in  166,  enfficieat  in  282,  and  atiTjbfiaiiE  in  jni; 
in  Lombavdy  waj)  bad  in  2fH  esm 
BUificienE  IB  UQ,  and  abundant  in  470.     In  tha  Va 
vinoc>i,it  waa  bad  in  114,  Ifidiflertut  in  137,  safltdis!  ill 
and  abundant  in  209.     In  Lignria  tha  vlnta^^  m*  I ' 
10,  indifTervnt  in  10?,  mffidful  in    9%  and  ahuadaet  i 
In   Emilia,  it  wob  bad   in  22,  indi  Cerent  tu7^m~ 
75,  and   ubuudant  in  li^.     In  the  Marchea  as»4 
was  bad  in  liiJndiCTirrenlin  IS.sufficiimtin  93,a&diM 
in  292.    In  Tuicnny,  it  waa  bud  only  in  I  eoom 
different  in  *Ji,  ^ulUnient  in  40,  and  abimdaaS  ll  Wfi 
sonthem  provinf^cn   (on  the  Adriatic),  the 
In   143  pnmncri',  tbdificrent  in   '<^4,  trnM/aimM  im^ 
abundant  in  188.     In  Ibe  Boutbani  prvviBMij 
tffrraauan),   U  wns  bad  in    12  cocbibbpss^  i 
i^oilloient  in  114,  and  abundant  in  164.    In 
crop  waa  bad  in  12  oommuoes,  iadiQaraat  ia  iO^  I 
114,  and   abundant  in   IB4.     In  tha  laHaad  af^l 
WKj^  bad  in  2ti  ccunmunet,  indiStttnt  in  74, 4   ^  ^ 
and  abundaot  ia  35, 


Bagktntiaa    ^  Sh«dit  M »]».— Tba 
Regiatiatiaa  Bill>aa  aajlrtirl  1^  aidael 
House  of  Commona,  ^nslate  <<f  12  olaa 
mentR  iDtfodnopd  relate  priii  'cShcMlC 

Company,  whe  have  for  Em..  a^miai\ 

of  assigning  trade  marks  lor  fi^i   f^oodti.    th 
dghta  are  preterved  by  Cbe  araeodisi  BOprln^  p 
oaplea  of  sJl  Stiaffleld  marks  now  In  mo  shaU  ba  I 
to  the  ragiatry  pvepoaed  le  bo  sataWiibad  by  ^  |~ 
abelOaad  marfc^  gmnlad  by  the  OtHAm^'  Omf 
ragtatand  at  tha  pnso^  ragiaby  is  LanJajii    ^ 
seenri^,'bnt  na  marks  for  ataal  gpoda  «dlt  h»  pNMi 
]f«gislsr  in  Liondon  with<mt  giving  iWifci  to  ^ ' 
Company.    Theauthorih  tiflsri*  1 

piiTt  ^ill  be  bound  to  gi  fltrat  of  1 

notice  wf  all  apclicatiuoA  ...  .*.v   .aflgim«_ 
they  cannot  prL>ceed  to  aasign  a  mark  UBtil  iiMf  tta^ 
tron  of  a  e^rfaiu  time.     The  daSuiHoa  of  a 
been  enlarg 
m«f  k  ] 
on  the  let  1 
date  iudiODitad  in  the  origfnat  I 


c^erralu  time,  ins  oaftmUoa  of  a  mm  ^ 
'ged|  and  any  nmrk  wbkh  h  wtwta  •••* 
be  leftetaied.  Tha  Act  b  leo«M<lfJ 
of  JoJy,  187«,  limrfbt  mm^mm  » 
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JEEDI1I0S    OF    THE    SOCIETY. 


''     '^     'ofj  of  Arts'  General  ExrtHiination^ 

ill  18*>0i  tlii>  Univeraitit'S  of  Oxford 

^(ienxjt^  and  Art  Department 

I  ]  id  otJiar  pubEc  Ixidieg,  follow  - 

example  of  tke  Socsiety,  have  mstitut&d 

itlons,  which,  to  m  certain  ext€fnt»  supply 

!  those  of  the  Society  of  Arts,    None  of 

r,  ftPG  sp^ctaUy  adapted  to  yoimg  yyer- 

r  commercial  lifc\  whether  m  clerka  or 

'  1  't  Council  have  then^ore  decided  to 

LJttious  of  a  commercial  character » 

:  that  such  examlnatioiLfi  wUI  be  of  gi^at 

I  iMUiefit,  nad  epecially  within  the  provino** 

■  established  for  the  encouragement  of 

IftCtiiroe^  and  Ccunmerce* 

bjecta  for  o^jiminatioii  will  be  &s  follows  r — 

dfhnifltic. 

:li*h  (compoiition^  corrtapondeDce,  and  pryds 


=;«> 


ping, 

dai  Mictoij  aaid  Uoognaphj. 

I  Economy. 


lUlkii. 


I  wtU  ttot  {im  heretof oi^  in  i^  GMn^vti 

e)  be  given  in  sepArat*^  «ubj€€(t«,  but  in 
obtain    a   *^Caiilicate    in    CommartiiMl 
b/*  a  (amdidate  must  paas  in  three  sub* 
t,  two  of  whioh  must  be  Arithitietic  and 

i  set  In  moat  of  these  subjects  will  to 

&t   diffier  from  those  of  foruiej'  yeara*  in 

adapted  to  test  th<;  eandidatee' 

■  t  aeonxmerdol  point  of  view. 

I  will  be  given  sm  heretofore^    The  regular 

now  under  eonMderfttion»  and  the  Pro* 

5  will  be  published  Jia  8o*3n  aa  the  details 

V  finaUy  arriin^ed* 


MVBlChL    SGHOLABSHtFS    OP    THE    SOGIBTy    0F 
ABT3. 

It  is  proposed  to  form  a  fund,  to  he  gub«cdbedl 
among  the  meoibera  of  the  Society  of  Arte,  for  the 
ptupoaa  of  establiiihiug  scholarships  opeti  for 
compotitioti  among  qualified  pirsons  nomimited 
by  the  Hoaiety  for  ox:amuiation  in  such  LtomiJ*fti- 
tiou.  Members  willing  to  make  donations  or  ^tq  J 
subec-iiptiooff  ia  aid,  ar>e  requeated  to  eoiuiuuiueattt 
with  the  Bt*crstary. 

The  following  fubBcripiions  hare  idtieady  been 
promised  : — 

LonS  Alfred  ChuFchlil  (Chainoan  of  Council)i  for 

6  ye&ie^  y««fty  ._.. ,.,,.,.,  U 

Sir  Ileaxy  Cok*  KXMi,,  for  fire  yeara,  yearly   , , . ,  6 

KCTiifaoU  ....  2 

I'okr  Ur»dwiu  „  ,,  , 2 

Andrt^w  Cit»B»k  „  ,,  ,,        „,.  g 

E.J.  Kfied.C\B.  „  „  „        .,.,  ^ 

11.  Huwlinton,  C*B*  „  „  ,,         ....  % 

Edwiu  LawTonoe  „  ,,  ,^         , , , .  2 

Ed vnjd  Brooke  „  „  j,         ,,,,  Sj 

HydoClarlc© $1 

F.  A.  Abel,  FJL6 5' 

Seymour  Ttfulon  .,.,.,».„...,.,,,  ^  *  „  , , .  § 

MitJor^Genat^  F.  EAidlej^-Wilniot,  R*A.,  F Jtfi. . .  11 


€A]ITOE  IlCrUBEfi. 

The  tliird  le<!ture  of  the  course  of  CaxEtor  Lec- 
tures on  •*The  Material,  Construction,  Form,  and 
Pfinciples  of  Took  and  Contrivances  uied  in 
Handieruft."  by  the  Eev,  Abthub  BiOo,  MA*, 
was  delivered  on  Febrttaj^?2iid,  1876,  as  foHows :— 

Lkctuee  in. 
Oft.   JlmamerA, 

It  is  hardly  possible  to  draw  a  distinction  bet  we«?n 

a  tool  and  a  machine  ;  the  former  is  more  simple 
than  the  latter.  They  so  merge  tmoh  into  the 
other  that  it  is  difficnlt  to  say  w&ro  the  one  c^dfl 
and  the  other  begins,  A  lather  for  exiimplep  is  a  J 
handicraft  tool,  and  ytt  in  its  raEoificationsand  de^ 
velopntotits  it  beoomei  a  v^ry  complicated  machine. 
Aft  a  machine  we  are  not  couoemed  with  it— as  a 
tooi  it  might  legitimately  be  classed  in  this  coiinse 
of  lecturi'B*  It  was,  however,  one  of  the  earliest 
to  be  erased  from  the  first  li^t ;  now,  however,  it 
has  for  associates  a  goodly  number  of  tciols  in  far 
more  geuemi  iiae  than  itidf,  which  one  by  one 
have  been  set  aside.  It  may  be  asked^  What  is  a 
tool  r  Haw  is  it  defined  ?  Qui'stioug  iiot  easily 
answered.  For  our  present  purj>o(u.%  it  will  sufiica  ] 
to  state  that  an  implement  by  which  the  power  of 
man  is  enabled  to  change  the  pLyisical  forms  of 
materiala  w  a  t4>ol.  If  to  thin  implement  there  be 
added  apponda^'es,  which  either  extend  its  ran|p& \ 
or  vary  its  mi.iHie  of  appHcatiou,  these  ap|)endage0 
are  **  oontiivauc<^/'  Therr^  may,  however,  be 
contrivances  not  connected  with  tools  as  now 
defined  J  and  then  they  are  elevated  to  the  dignity 
of  tools  4  For  example,  a  chisel  or  a  hammer  is  a 
tool :  the  boxing  with  which  the  former  is  snr- 
rounded,  as  in  a  plane ^  Mid  the  handle  attached  to 
the  latter,  are  uontzivancesi  for  by  them  the  modes 
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of  application  of  a  chisel  and  tlie  powers  of  a 
hftjumer  are  extended  and  varied,  A  vici>,  a  boI dur- 
ing bit,  a  natl,  a  square,  are  not  took,  but  **  con- 
trivaucea  "  onJy. 

Viewed  thus,  it  may  be  said  that  by  means  of 
tools  and  contrivanc<3B  man  is  enabled  to  increase 
and  vary  human  power,  to  economiae  bumaii  time, 
and  to  convert  aubstancei  apparently  the  most 
common  and  wortbleas  into  valuable  and  useful 
products*  Without  took  the  band  would  be 
nearly  powerless ;  add  to  it  a  hammer  and  a  cutting 
I  instrument,  and  ita  capacity  is  increased  many  fold. 
'  "Whoever  contrived  roUers  aa  a  means  for  moving 
heavy  bloaki  of  atone  added  a  contrivance  which 
very  largely  extended  the  powers  of  men*  Who* 
evei^  firftt  applied  greas©  to  bearings  and  surface* 
enabled  man  to  utilise  a  much  larger  portion  of  hia 
power.  Whoever  first,  in  truly  geologioal  pre- 
nifltoric  times,  m.ade  an  eye  and  a  point  in  and  on  a 
itrip  of  bone  or  shell,  gitve  to  man  as  a  tool  an  invGn- 
lion  far  excee<ling  in  importance  and  value  any- 
thing yet  accomplished  by  heat  or  olectrioity. 
Whoever  in  these  same  times  applied  a  barb  to  a 
spear  and  a  hook,  introduced  a  contiivance  of 
Tery  lugU  and  inestimable  importance. 

The  most  ancient  of  tools  is  the  hammer.  In 
all  parts  of  the  world  knd  amongst  all  jiBople 
hammers  may  be  found  in  use.  Ba  genural  are  they 
tliat  even  the  name  '*  hammer'*  geema  to  have 
a  pre- historic  origin,  for  et)inoIogiits  toll  ua  that 
the  word  •* hammer**  is  common  to  all  the 
northern  languages. 

A  tool  more  simple  and  more  useful  than  the 

(Mimitive  or  handicraft  hammer  eannot  ha  found* 

ret  it  has  been  so  little  esteemed   during  the 

eountlesa  ages  smce  the  first  was  tuade^  that  so 

far  as  jour  lecturer's  researches  have  penetrated, 

the  hammer  does  not  possess  any  litiTature,     This 

^  may  be  illnstmted  by  reference  to  the  Encylopasdias, 

r**^, ,  * '  The  Penny  Cyclopjedia"  in  its  thirty  volumes, 

and  the  *"  Edinburgh  EncylopoDdia"  do  not  eon  tain 

in    aljihabotieal  order  the  word    hammer*     The 

**  Encylopiedia  Metropolitana**  and  the  **  London 

Cyclope&dia*'  dwell  upon  the  word  hammer  chiefly 

in  its  figurative  sense*     "  Rees'  Cyclopiedia  "  has 

hammer  ^*  an  instrument  of  iron  with  a  handl*^  of 

wood,  used  in  most  mechanic  arts  to  beat,  stretch, 

drive ^  ^c.,  &e*"    The  '^  Encyoloptedia Rritannica'* 

fand     the      **  Oxford    CyclopDedia"     use     terms 

lainiilar  to  those  employed  in  Rees*     *'  The  Engliah 

I  Cyclopedia, '^  speaks  thus   diarespectfully  of  this 

most  primitive,  ancient,  and  univeraal  tool-- 

*^  Hammer.— I C  will  not  b«  tifoessary  to  aodoo  tlie  hatDm^' 
fl  ■  mere  CdfuK  but  ftii  importjmai}  an  «  tOifihiae  reitdttra  il 

More  recently,  and  in  a  book  specially  devoted 
to  the  took  and  contrivances  used  by  at  tieans,  and 
which  volume  has  both  a  table  of  contents  and  a 
ix^mprehensive  index,  the  hammer  is  not  even  named 
In  tn«sa.  Like  the  scaffolding  of  a  building,  thct 
[jprnple  hammer  seems  always  to  be  cast  aside,  and 
the  writers  of  tbo  articloa  in  the  "Encyclnpiudia'* 
have  cerreotly  interpreted  the  universal  treatment. 
The  machine  contrivances  worked  by  other  than 
hnman  power,  and  to  which  they  attach  import- 
ance,  ore  those  with  which  this  course  of  lectures  is 
not  to  be  concerned* 

Before  eontidering  suek  viewa  as  may  have  sug- 
gested many  of  the  various  materials  and  forms 


of  hammers  now  in  use,  it  wr'  '         ''  - 
the  hammer  in,  and  of*  and 
apt  to  look  upon  it  as  a  ru- 
aarily  associated  with  a  mipt.\ 
took,  that   the   materials,    i  ^«. 

principles  involved  in  its  con  .li 

only  as  an  adjunct  to  othtrr  t .       .  •  »3 

independent  and  tinal  tool,  arc  much  4^'. 

In  some  handicrafts,  and  those  too  ^ 
high  olasa  of  iinished  work,  the  hac 
oidy  tool  employed.      That  great  artivi 
the  use  of  the  hammer,  as  a  finisbing  UhjI,  a«i 
a<)quired  is  manifest  frtsm  the  b^ntifiil  ^su^ 
tions  of  rt^pouss^  work  now  on  tln^  tahli'.    Ibm 
which  have  boen  kindly  lent  by  Mes^ra,  Elkb|lrt 
are  eleetro-depodts  from  hammered  work«  eiiM 
by  a  person  now  in  their  employ*     The  dtUik  I 
the  ornamentations  are  not  only  minnta, 
so  harmonise  as  to  give  elegance  and 
to  the  whole,  exclusive  of  the  form  of  th» 
on  which  this  hammered  woi^k  is  dl^d^ 
variety    of    shape     is    mainJy    aooomptiiM 
ehanges   in   the    form    of    the    *'  pane,** 
hammer,  and  in  the  wdgbt  of  it*    Thote 
of  **  pane*'  are  sometimea  effiected  by  mptn    ^ _ 
pane  from  the  hamm^^*  and  then  tho  MpMJl 
piece  is  called  a  *' punch/*      Thna  ocoitriv^i 
same  hammer-head  may   be  eoid   to  han  H 
panes  ;  as  in  some  of  our  po<^et-ca&e$*  unu  kaM 
has    many    instruments    adapted    to    it     ^i| 
piaoea  exhibited  were  large  salvers,  with  ftobtail 
pannoHing*  On  those  embosse  1  <:o n  1 1  *ttruamtiil^ 
were  various  detalk  of  ornaments  f  * 
a  roae-wat^r  dish  of  German  mlver 
the  restilt  entirely  of  hammered  tuxu-. 
ornamentation  is  eonceamed*     The  oth«T  tw'>f^ 
salvers,  or  dishes,  the  re^nlt*  of   ekt*-    ^  ■*» 
i^pon  copper    moulds,    the    moulds   L  . 
formed   chiefly   by   hammering,    pi^rt 
hammering  had  been  afterwards  i 
tools.]    There  are  also  here  a  uuni* 
specimens  of    hamm€?rtKl   work*    kmiSi 
Messrs.  Hardman,  of  Birmingham,   i 
Kart.  Son,  and  Peord,   of  Londt^ 
are  illustrative »  not   only  of  tht^ 
hammers  for  aoc4>mpliahing  many  W:i 
but  of  the  malleability  of  the  metals  hr< 
their  blows. 

But  we  should  be  ignoring  the  •IpD  oHIi 
who  have  gone  before  us,  if  we  allowed  awk 
to  dwell  exclusively  upon  tlie  work  d<i8i  I 
hanuni^rf  as  finishing  took  in  modem  da¥t»  4 
the  hammer  was  in  all  probability  the  int  h 
of  handieraft  tools,  so  it  was  with  e^Hit  prot 
the  first  tool  used  for  the  formation  and  ami 
tion  of  articles  wbieh,  whilst  still  ifttesded  fflr 
were  also  regarded  as  worthy  of  at — -^—  , 

It  may,  perbapfl,  appear  tomewhat  rnit  of  fm 
to  refer  to  the  shield  of  Athilles,  ►  ^**i 

in  the  Ih'ad  of  Homer,  book  Lh,  in  tl- 
But   if  any  one   can    a[ipreciate  tb-^ 
hammer — as  an  independent  tool— th^ 
either  the  original  desiiription  of  tlif 
on  this  diield  in  the  language  of  Hcu 
or,  failing  in  ability  t^  do  that^  he  will  i 
paid  by  a  thoughtful  perusal  of  th<» 
given  by  eitheir  of  our  tat«  PromiflEii  l^ 
or  Mr.  Qladitotio. 


A 


•  BmhiMlitthf'iJUaky^tK^*^^^ 
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Homer  flouriilied  about  S>GU  B.C.,  (t.t^^  litiO  + 

%S3i>  years  ago,  uad  although  the  shield  to 

...  Ji  allusion  is  now  hcmg  madt;  may  not  hnvo 

rvij  actually  fashioned,  never thelesa,  the  desarip- 

.  .h  i^  of  thut    which  a  hammer  was  poetically 

^sed  capable  of  accompliahiiig.     Indeed^  the 

in  Homer's  day  is  described  aa  not  iiiferior 

f  those  at  our  large  armour-plate  and 

. : h  Infant ' '  manufactories* 

Tkii  lute  Earl  of  Derby  eivea  us  as  Homer's  de* 

mption  of  the  forge  at  whicli  Yulcan  wrought^ 

Ibfi  bellows  Ihea  dif«ctiQ£  to  the  fira, 

I'i  bi4i  th»tn  wtark ;  thra  twunty  pipoa  »t  (jhco 

L  'rthvltb  ihey  poured  their  diverBWj-tempei  ed*  blait*; 

No*  briftkly  inij^Jiidiiii:  bi^  eager  bdALc^i 

^ow  *t  hia  trill,  jiDd  us  the  work  required. 

!»•*«» 

Tben  on  it»  itiuul  hii  weighty  unvil  placad; 

-lad  vith  un^  llA^d  tbt»  batnmc^r'a  pu  ad' rout  wetffhtf 

lie  wielded,  whilu  the  uther  ^raspM  tli»  Wtigt. 

And  Oral  a  itbield  bs  fklabiuDl^d|  vi^at  nod  «tti>l:tgj 

Wtlhricb  udoromtsat    .    .    ,    ,    . 

.    .    ,    of  tire  fuld*  the  abkld  yn»  f<inii*d ; 

Iktei  is^  i(«  aiirfAce  laMnf  a  rare  dflsign 

Of  curiou£  &rt  hb  pnujtis'd  nkill  had  wrought,'* 

lii^aA  lB,/i^*f62S,  ^^. 

^he  account  of  the  shield  itsoU  is  too  long,  but 

£,  Gladstonel    has  eoudensfd  (us  ii  table  of  cju- 
t«)  tho  juiMents  embossed  upon  it  by  hammer- 
ftr  titid  inlayizi^*     These  LQcid*?nt©,  it  will  he  ob- 
dj  are  very  tmlilte  the  '^vaiioui*  shields"  in 
:  osta  of  Satan,  for  the  latter  were  **  with  boast- 
ful u  en  ta  pourtrayed  *'  (Milton*s  *'ParatHse 
iiuokti.  line  ^4 J, 

Bc<.'nes  wi-ought  upon  the  shield  of  Aohille^ 

hi.  The    earthy    sea,    and    heavenly    bodies, 

city    at   peace   tberu    are— («)   Marriago 

{b)  A  judidol  suit  or  trial.     3.  In  a 

>ftt  war    tht3^    aro— (a)  A   sci^ne  heforo  the 

(&)    An  ambush  and  surprise;    {c)  A 

iy  fight.    J:v  Thu  plougMng  of  a  held,    5.  The 

it  and  the  meal  in  ]_irtiparation.     ti.  The  vin- 

with  musio  and  a  ntarch.     7.     A  herd  of 

I  &tta«ked  by  lions.     8.  Sheep  at  pasture  and 

^Idfti     U.  The  dance*     !0.  The  gi^at  oceaa 

^  cmcompaasing  the  whole,  as,  in  the  miud  of 

ler,  it  encompasfled  the  earth. 

I'ladstone  remarks: — "Kever  was  outward 

'  rl"jrifiod  by  the  umse.     Nowhere  in  poetry 

lich  an  accumulation  of  incidents  without 

Of  the  twelve  pictures  on  the  shield, 

•nis  eon  tains  a  tiftrrative,"       All  this 

the  result  of  hanuner^work. 

uumers  aud  hammer- work  have  been 

tliud   highly   csttjomed,   yet  whilst 

. . ..  .jdern  times,  litca-ature  has  disregarded 

pure   and  siniplei  the  wealthiest  in  the 

very  marked  r«spoot  and  honour  to  the 

I.    The  (UiLmond  within  gives  to  the  casket 

! ,  and  the  value  of  a  gem  may  often  he  in- 

i  irom  the  setting  in  which  it  id  placed. 

jvA  liy  fhh    st4indard,  the  hammer  holds  a 

iiiniiiice  amou^^t  tools — a  pre- 

.;    it^  antiquity  and  usefulness 

iUs  it.     Not  royalty  alone,  hut  all  who 

it  authority  either  from  royalty  or  wealth , 

■Ion  miiat  be  Uaituid  to  th«  InrcTjiJty  o(  Cbo  bltit, 
*M  tf  lloiBCT  «iii  ■•  ffttotlUr  with  **  hoi- bl«4t  •♦  u 
i ,'  hmve  becti. 

xitnlei  wuh  the  ac]jii''>*ioiigccl  poirtl'  Of 
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and  who  adopt  an  English  ™w,  that  honour  is 
ahown  by  exciyMive  iljqday  and  paraphenialiflj 
cove-r  with  valuable  doth  the  box  containing  the 
hammer  to  ho  used  in  cast>  their  carriage  rnaets 
with  an  accident.  The  sides  of  this  oloth  which 
covers  the  hammer,  and  the  doors  of  the  carriage 
which  en<dose  the  owner,  are  alike  emblazoned  with 
heraldic  arms.  Is  it  from  deferential  respect  to 
this  most  ancient  of  tools  that  on  the  hammer-cloth 
is  often  a  more  expensive  emblaEonment  than  on 
the  doors  of  the  carriage  ? 

For  examples  of  the  use  of  haminera  In  the  pro- 
duction of  works  of  great  variety  and  extent  on  a 
large  seale,  see  the  ancient  hammered  wrought- iron 
gaU*a,  hitigea,  panels  in  the  arehitectural  room  in 
the  Museum  at  South  Kensington,  or  (only  of  a 
different  eharaoter,  but  still  hammered  work)  the 
gates  recently  erected  near  the  comts  in  Lincoln*B- 
mn,  also  the  various  suites  of  mail  and  chMiii 
armour  in  tiio  Tower  of  London,  also  the  iron 
panels  on  the  table«  especii^ly  the  beautiful  iron 
spray  fonned  out  of  the  soHd,  witiiout  either  weld- 
ing or  brazing :  also  the  raising  and  emboSsing  of 
metals  Ui  which  your  attention  has  already  been 
directed ;  the  formation  of  gold  leaf,  the  springs  of 
cturiagC!^,  and  the  atittening  of  saw-platoa. 

The  nature  of  the  work  to  be  dcme  by  hammers 
calls  for  vtiry  groat  differences,  not  only  in  the  formt 
mateiiat,  and  weight  of  the  hammer-head ^  but  also 
in  the  appendages  to  these.  There  are  the  mate- 
rial and  form  of  the  handles,  the  angle  at  which 
these  hanclles  should  intersect  the  axiS  Hue  of  the 
hammer  head,  the  position  of  the  centre  of  gravity 
with  respect  to  the  intersection  of  this  axial  linc^ 
the  length  and  elasticity  of  the  handle,  If  the 
centre  of  gravity  is  not  in  the  central  line  or  lougi- 
tudintd  HJtis  of  the  hammer-head,  then  thei^  it  a 
tendency  to  bring  the  hammer  down  on  the  edge 
of  the  fiico  and  not  on  the  faoe.  If  this  defective 
construction  were  great,  the  muscles  of  the  wrist 
may  not  be  strong  enough  to  counteract  the 
tendency*  If  the  defective  conitruction  is  fcHght, 
then  the  work  is  often  marked  with  angular  in- 
dents. Arrangements,  too,  may  he  required  for 
modifying  the  Lntcuiajty  of  the  blow,  whilst  retain- 
ing the  efltocta  resulting  from  a  heavy  haninier 
where  a  light  one  woidd  be  inefficient. 

As  the  principloa  which  govern  the  operation 
of  small  things  may  be  b^st  studied  in  large  od<^, 
so  here.  For  this  purpose  we  may  at  the  outlet 
regard  the  hammer  as  u  weight  at  one  end  of  a 
rod,  of  heavy  or  lights  ot  elastic  or  non-elastic 
materialt  the  position  of  the  hand  on  this  rod 
vnrying  according  to  requirements  (as  the  fingars 
of  a  violij^t  on  the  striDgs  of  a  violinj  and  bo 
modifying  th*?  effects  of  the  hwumer*  bpeaking 
generally,  the  effect  is  iirodtic^l  by  allowmg  what 
we  must  aiU  the  head  to  fall  through  a  space,  oxid 
then  come  in  contact  i^ith  the  material  to  be  in- 
fluenced by  the  blow.  Perhaps,  the  ohjects  to  be 
accomijliahed  by  the  blows  of  hammers  are  more 
varied  than  those  to  be  effected  by  any  other  single 
tool.  It  may  be  questioned  whether  there  la  any 
handicraft  operative  who  carries  through  any 
branch  of  his  trade  without  using  what  he  calls,  or 
what  we  may  call,  a  hammer.  Although  under 
thi^  general  name  each  arfisan  understands  a  oer- 
tain  tool  employed  in  his  own  trade,  it  does  not 
folJow  that  he  generaiisee,  rn^d  so  extends  his  viewf 
m  to  comprehend  all  the  varieties,  both  in  materiiil 
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and  form  winch  present  themselyes  between  the  ] 
heavy  two4ianded  moal  and  the  smallest  ti^piag 
hammeoB  of  the  jeweller  and  w«tch-maker,  file- 
maker,  and  diamond^tplitter. 

It  is  ottzious  to  see  how  in  i^  same  trade  the 
hammen  are  for  diffsrsiit  purposes  made  of  dif- 
ferent materials,  ^e  engineer  (for  example)  uses 
hammera  faoed  with  «teel  haid^ied,  the  lAone- 
breaker  (or  mineralogist)  hammers  faoed  wi^  steel 
softened  (or  rather  not  hardened).  Again,  in 
another  part  of  his  progressiva  work,  the  steel 
hammer  with  which  the  engineer  oommenoed  his 
operations  gives  place  to  a  bronze  or  a  ooj^er  one, 
and  this  is  sometimes  displaced  bj  one  of  lead 
alloyed  with  tin,  and  the  usual  handle  entirely 
discarded.  It  then  assumes  in  all  respects  save 
material  the  form  and  mode  of  handling  as  de- 
scribed in  the  aooount  of  the  pre- historic  stone 
maul.  This  leaden  cylinder,  about  two  inohes  m 
diamet^  and  six  inches  long,  is  the  primary  forai 
of  this  second  maul,  which  is  about  three  and  a-half 
inches  in  r^i^r^H-Pr  and  three  incdieslong,  the  ends, 
tt6  you  uo»ci  vo,  being  very  much  spread  out.  There 
is  no  handle  to  this  tool ;  oocasioniBilly  it  is  made  of 
a  mixture  of  lead  and  tin,  in  order  to  impart  a 
hardness  not  possessed  by  lead  alone.  To  stt^e 
where  required  the  bright  part,  in  the  ereeting  of 
heavy  machinery,  the  engine-fitter  mc^es  use  of 
the  contrivanoe  now  before  yon. 

The  plumber  dismisses  all  these,  and  for  direct 
action  upon  the  material  employed  in  his  trade  he 
uses  a  hammer  of  wood,  discarding  not  only  the 

Fig.  15. 


Fio.  18. 


wzx 


material,  but  also  the  form  of  hammen  used  in 
allied  cralts.  indeed  one  oi  his  hammen  (Pig.  15] 
serves  a  ^uble  purpose,  for  if  at  one  motDont  it 
is  a  hammer,  at  the  next  it  is  used  as  a  swsge. 
Fig.  17  is  his  ordinary  haoimer,  but  when  otrryinf 
on  his  allied  trade  as  a  glaner,  not  eontent  irm 
this,  evCTL  the  handle  {Fig.  16)  is  fimshed  in  m 
unusual  manner,  probably  for  conremeoos  in 
holding  put<7  whioh  he  often  carries  "Mbed"^ 
on  the  handle.  In  some  oases,  as  in  the  wink- 
ing of  e^per  vessels  which  have  been  Sito- 
plated  or  gilt,  the  coats  of  the  -predoim  metab 
are  so  thin  that,  although  the  weight  of  a 
hammer  head  is  required,  yet  even  thewoodeo 
hammer  of  the  plumber,  or  the  stOl  softer  Issden 
hammer  of  the  engineer,  is  equally  unsmUUe, 
and  therefore  the  woiters  in  these  metals  eoTcr 
the  face  of  their  hammen  at  tiaiee  with  one  or 
move  layers  of  <doth  held  on  by  a  rti^  which  sHpB 
round  ii^  ordinary  hammer-head  as  iSie  hoop  on 
a  child^  drum.  The  covering  of  the  hanuncr- 
head  with  doth,  to  preserve  the  material  on  whicli 
the  blow  is  struck,  is  not,  however  the  qbIj  w 
made  of  a  jacket  over  the  hammer.  For  one  par- 
pose  when  a  lealiier  jacket  is  employed,  even  a 
leaden  hammer  might  prove  iacoiiveatteutly  nnsy 
In  a  case  brou^t  before  tks  Lambeth  Pb&i- 
oourt  on  19tii  Januwy,  187d,  Edward  Stupra 

I  shoemaker)  and  others  were  charged  wiA  ham- 
breaking.  The  implements  osed  in  tins  ooca:p^xt 
were  produced,  and  the  newspaper  r^Hxi  ststci 
that  '*  one  feature  of  ihe  exhi^^on  was  a  iesdn 
hammer  capped  with  leather,  which  it  was  rtri^i 
was  used  for  the  purpose  of  diiving  wedges  in^:< 
safes,  the  leather  causing  the  blows  to  he  almoft 
noiseless." 

The  veneering  hammer,  again,  is  oompoond,  tm 
end  being  formed  of  metal  and  the  otiier  d  wod 
This  hammer  is  used,  the  one — or  metal— end ii» 
squeezing  hammer  (if  such  a  tenn  may  be  m- 
ployed),  the  other  as  a  tipping  hammer,  in  ofdff 
to  ascertain  by  the  sound  produeed  wheie  tk 
veneer  is  adhering,  and  where  it  is  noi. 

The  stonemason  seems  to  olatm  a  unimtrsal  dMio^< 
both  of  material  and  form.  As  to  material,  beku 
and  frequently  uses  hammers  made  of  wood,  ci 
iron  (st^-faoed),  and  of  an  alloy  of  lead. 

In  some  oases  iiie  haomier  and  the  anvil  rnvtuOj 
change  plaoes,  the  hammer  of  wood,  the  sovil  <» 
metal,  or  the  oonverse.  Kor  is  the  wood  alwi^ 
of  the  same  character.  As  varied  »  ^^ 
characters  of  tiie  woods  themselves,  ee  Tined  «« 
those  ctos^  by  diffBreni  crafts  far  Ihe  employ- 
mmta  of  each  oraft.  Even  the  varying  deemty^ 
the  woods  gives  place  more  Arequmsfcly  than  otibe- 
wise  to  lead,  and  we  meet  with  metal  hamiBers  taea 

on  lead  covered  anvils. 

In  the  hist  journals  of  Dr.  livingetone,  t^ 
mentions  (page  89)  that  on  oae  ooeasioa  he  »^ » 
Bushwoman,  in  Cape  Colony,  using  ai  a  ^'^^ 
hammer  a  round  stone  with  a  hde  tiiroogfi  ». 
Through  the  hole  a  rod  was  inserted.  '^^^ 
the  rod  was  used  for  digging,  the  w«tgfatoftfc»w^ 
assisting  the  muscular  effort.  He  also  ^■*"'^; 
these  people  prefer  stone  hammers  uA  tf^* 
because  they  do  not  burr  up  as  iron  ^"JV/v] 
In  vol.  i.,  page  146,  there  is  a  wood-cot  ""^* 
tive  of  the  mode  in  which  these  stone  hsina>«»^ 
anvils  are  used.  It  differs  matwisily  frM^ 
plans  supposed  to  have  been  adopted  in  theiW"^ 
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ftga  Hie  bamaier  stone  seems  to  be  selected  with 
careful  referenoe  to  its  shape,  whioh  approxi- 
mates to  that  of  a  trunoatea  cone.  It  Is  then 
bound  ronnd  with  the  strong  inner  bark  of  a  tree, 
and  handles  being  formed  of  loops  on  opposite  sides, 
the  man,  usin^  both  hands,  raises  the  stone 
hammer  above  his  head,  and  tons  by  muscular  ex- 
ertion, aided  by  gravity,  he  gives  a  blow  of  the 
requisite  intensity.  A  heavy  stone  sunk  in  the 
ground  forms  the  anvil,  the  bellows  consist  of 
two  goatskins,  with  stidn  at  the  open  ends,  which 
are  opened  and  shut  at  every  blast. 

On  psge  15«S  of  the  same  journal,  is  the  wood-out 
of  a  mauet  used  by  the  same  people  for  separating 
and  softening  the  fibres  of  bark  by  a  process  of 
tapping.  The  head  of  the  mallet  is  often  of  ebony, 
with  the  face  cut  into  small  furrows,  smaller,  but 
similar  to  those  used  on  our  meat  hammers.  There 
is  before  you  what  we  may  call  a  mallet  (although 
differing  in  form  from  those  we  use)  which  was 
brought  very  many  years  ag^o  from  Otaheite.  This 
alao  IS  out  on  its  four  sides  into  small  longitudinal 
farrows ;  each  side  is  not  an  exact  counterpart  of 
the  other.  There  is  also  here  the  felted  doth  made 
by  the  use  of  this  mallet  from  the  bark  of  trees. 
Toe  mode  of  proceeding  in  the  manufacture  is 
identical  in  principle  in  the  interior  of  modem 
Africa  and  in  long  past  days  in  Otaheite. 

Turning  to  the  most  primitive  hammer,  the 
douhled-up  bond  (the  fist),  we  find  a  compound 
material,  aesh  and  bone.  It  cannot  be  supposed 
that  luch  an  instrument  was  made  to  be  used  as  a 
hammer.  It  is,  however,  so  used,  and  although 
the  hand  as  a  tool  is  essentiaUy  a  vice,  yet  it  may 
have  been  the  suggesting  type  of  those  compound 
or  comprehensive  nMUum-tn-parvo  tools  which 
can  only  be  useful  under  droumstances  of  emer- 
g^cy.  It  is  curious  how  modem  practice  has 
utiliied  this  natural  hammer  by  at  one  time 
endeavouring  to  destroy  the  effect  of  its  bony 
parts,  retaining  only  the  fleshy,  and  at  another 
time  neutralising  the  fleshy,  retaining  only  the 
hony.  These  converted  hammers  are  both  used  in 
the  "jousting  sciences" — "the  noble  art  of  self- 
defence."  Even  the  bony  parts  of  the  hammer 
beoome  more  soft  and  elastic  than  the  fleshy  parts 
by  means  of  this  boxing-glove,  and  the  fleshy  parts 
become  more  hard  than  the  bony  by  means  of 
this  "  knuckle  duster."  In  some  cases,  the  work- 
man transfers  the  putting  into  action  of  the  hammer 
to  the  foot,  and  thus  sets  both  hands  free  for  mani- 

eting  the  artide  to  be  operated  upon.  The 
mer  now  assumes  the  form  and  mode  of  action 
of  a  pile  driver,  except  that  in  this  case  the  face 
^y  be  formed  in  swage  fashion,  the  height  to 
J^ch  the  hammer  can  be  raised  before  being  set 
free  being  at  the  will  of  the  operator,  and  thus 
Wows  of  varying  intensity  may  be  discharged  upon 
the  article  placed  under  it.  If,  as  in  the  case  of 
raising  metus  by  stamping,  suitable  and  progres- 
sive dies  or  outline  forms  of  the  inside  and  outside 
of  the  object  are  prepared,  then  the  introduction  of 
i!i  ^^^^^  .^^  pile-driven  form  of  hammer 
enables  the  workman  to  change  the  diape  of  the 
jnotal  without  cracking  or  fracturing  it  Thus 
''umiwes  and  extinguishers  are  made. 

hi  this  ease  the  hammer  is  without  a  handle, 
bvt^^^*^  in  the  most  simple  way  possible,  viz., 
^  the  direct  uncontrolled  and  uxiaaded-to  force 
o»  gravity,  and,  as  we  shall  see  hereafter,  furnishes 


the  principle  upon  whioh  to  oalouUita  the  power  of 
all  hammers,  ^e  value  of  a  handle,  even  to  this 
primitive  pile-driven  workshop  tool  app^»?»  how- 
ever, to  have  been  didy  appreciated,  ana  ^he  handi- 
craft contrivance  called  an  "  oKver  "  seems  to  have 
displaced  the  primitive  form,  except  in  places 
where  wrought-iroa  nails  are  forged. 

The  •*  Oliver,*"  as  described  by  Mr.  HoltyaibI, 
and  flgnred  on  page  963,  Fig.  973,  '*  Hecmanical 
3fanipulatxan,"  is  a  simple  and  useful  substitute 
for  a  sledge  hammerman,  enabling  a  single  work- 
man to  accomplish  what  is  generally  considered  a 
two-handed  operation.  This  simply-construot^ 
foot-worked  "  oliver"  has  been  adopted  as  the  type 
of  one  introduced  into  small  works  and  set  m 
operation  also  by  the  foot,  which  in  this  advanced 
form  of  the  instrument  regulates  the  admissioa  of 
steam  to  the  driving  parts. 

In  one  respect  hammers  may  claim  for  their  de- 
vice the  homoeopathic  axiom,  iimilia  smilibua 
curantur,  for  as  hammers  drive  nails,  so  here  in  my 
hand  is  a  hammer  contrivance  for  extracting  nails. 
[A  two  and  a-half  inch  nail  was  driven  into  a  block 
of  wood  and  then  drawn.]  Messrs.  Ohurchtll,  of 
Wilson-street,  Pinsbury,  lent  the  nail  puller,  and 
have  also  supplied  the  illustration  now  printed. 
The  action  may  be  described  by  saying  t^*t  i»  the 

Fio.  19, 


man's  right-hand  is  a  loaded  steel  rod,  which  can 
be  driven  forcibly  down  the  iron  tube  in  the  left- 
hand.  This  action  sinks  below  the  head  of  the 
nail  a  nipping  contrivance,  and  the  hammer-rod 
being  now  withdrawn  so  far  as  a  leather  thong 
permits,  a  leverage  is  obtained  by  which  the  nau 
head  is  seized  and  the  nul  withdrawn. 

Hammers,  with  and  without  handles,  are  in  use — 
hammers  of  various  weights,  from  i  oz.  to  10 lbs., 
and  from  Id  lbs.  to  56  lbs.  are  now  employed 
as  hand-hammers.  The  angles  of  attachment  of 
handles  to  heads  are  various ;  the  position  of  the 
centre  of  gravity  of  the  head  in  reference  to  the 
line  of  penetration  of  the  handle  is  various — the 
faces  have  various  convexities — the  panes  have 
all  ranges  and  forms,  from  the  hemispherical  end 
of  the  engineer's  hammer,  and  the  sharpened  end 
of  thepi(£  and  tomahawk,  to  the  curved  sharpened 
edge  of  the  adze,  or  the  straight  convex  edge  of  the 
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hatchet  and  axe ;  the  panes  make  all  angles  with 
the  plane  in  which  the  hammer  moTes. 

Yarious  as  are  the  xises  to  which  hammers  may 
be  directed,  yet  like  many  other  handicraft  tools 
certain  contiivances  are  requisite  in  order  either  to 
direct  or  give  fuU  efiect  to  the  toolitself.  Art  has 
given  to  the  hammer-head  only  the  handle  as  its 
contribution.  Nature  supplies  other  and  more 
essential  contrivances.  These  contrivances  are 
mainly  the  muscles  of  the  arm,  although  under 
certain  circumstances  other  muscles  of  the  body, 
especially  i^ose  about  the  loins,  are  called  into 
action. 

It  will  suffice  for  ihe  present  purpose  to  regard 
the  mutual  adaptabili^  of  the  hammer  to  the 
muscles  more  immediately  concerned,  and  of  these 
muscles  to  the  hammer.  Five  muscles  c()nnected 
with  the  arm  play  most  important  parts  in  the 
powerful  action  of  the  hammer,  ^ese  are  the 
pectoral  and  trapezius  muscles— the  deltoid, 
the  biceps,  and  the  triceps.  Bemembering  that 
**work"  or  "energy"  is  the  result  of  a  com- 
bination of  weight  with  speed  or  velodbr,  and 
further,  although  in  the  hand-hammer  itself  there  is 
a  very  great  range  in  the  choice  of  weight,  yet  since 
the  maximum  range  is  limited,  it  behoves  us  to  see 
how  the  available  velocity  can  be  utilised.  It  is 
to  say  the  least  curious — to  speak  moro  plainly,  it 
is  a  wonderful  proof  of  the  far-seeing  skill  of  the 
Ghreat  Designer  of  the  human  frame,  that  in  the 
arm  no  provision  is  made  for  that  one  of  the  two 
elements  in  "work"  which  is  derivable  from 
weight  or  mass  alone,  and  yet  there  is  a  per- 
fectibility of  contrivances  for  velocity  within  the 
maximum  limit.  These  contrivances,  'regarded 
from  a  mechanical  point  of  view,  may  be  briefly 
summed  up  by  saying  that  the  tendons  by  which 
the  muscles  are  attached  to  the  levers  they  are 
appointed  to  move,  are  fixed  near  the  fulcra.  Thus 
the  very  powerful  deltoid  muscle,  which  is  inserted 
close  to  the  shoulder- joint,  gives  a  rapid  motion 
in  raising  the  whole  arm  with  the  hanmier  in  the 
hand;  or,  if  the  whole  arm  is  not  required,  then 
similarly  fixed  near  to  the  elbow  is  the  biceps 
muscle,  which  gives  a  rapid  motion  in  lifting  up 
the  forearm  with  the  hammer  in  the  hand.  By 
one  or  both  of  these  muscles  the  handicraft 
hammer-head  is  placed  in  a  position  of  potential 
energy.  If  there  were  no  other  muscular  con- 
trivances, then  the  actual  energy  would  result 
entirely  from  gravity,  and  the  wonderful  range 
of  handicraft  hammer  power  would  simply  be 
determined  by  the  height  to  which  the  deltoid 
or  biceps  muscle  might  have  raised  the  hammer ; 
in  fact,  man  would  become  a  very  common  place 
simple  pile-driving  machine,  quite  powerless  to 
modify  the  conversion  of  potential  into  actual 
energy. 

Now  let  us  note  the  action  of  the  ^reat  pectoral 
and  trapezius  muscles.  Suppose  ihe  hammer-head 
is  raised  by  the  deltoid,  gravity  would  cause  it  to 
descend  with  a  certain  velocity,  and  thereby  pro- 
duce or  develop  a  certain  calcidable  energy.  Watch 
the  action;  these  two  muscles,  either  jointly  or 
separately,  harmonise  with  the  tendency  of  gravity, 
and  cause  the  hammer  to  descend  two,  three,  four, 
or  five  times  faster  than  it  otherwise  would  have 
done,  thus  most  materially  increasing  the  developed 
energy,  although  not  in  the  proportion  of  these 
figures.    What  applies  to  these  muscles  in  reference 


to  the  deltoid  and  the  whole  arm  applies  similarly 
to  the  triceps  in  reference  to  the  biceps  and  tb« 
fore  arm.  Thus  nature  has  provided  so  efficient  and 
so  vfiuiable  a  contrivance  in  order  to  extend  and 
yet  modify  the  range  of  energy  in  the  hand-hammer, 
that  through  all  the  countl^  ages  in  which  it  bas 
been  used  no  change  has  ever  been  proposed  or 
adopted  in  reference  to  the  modes  of  applying  and 
handling  the  hammer,  or  in  communicating  tiiai 
velocity  upon  which  the  amount  of  energy  or  work 
depends  when  the  weight  of  the  hammer-head  and 
lei^gth  of  handle  are  constant.  A  careful  adjust- 
ment of  the  motive  work  required  from  these  two 
sets  of  muscles  is  essential  to  the  endurance  of  ti» 
workman. 

It  has  already  been  observed  that  one  set  of 
muscles  is  occupied  in  driving  the  hammer,  ^ 
other  set  in  restoring  the  hammer  to  a  positiaD  dt 
mechanical  advantage.  In  more  strict  phrase,  hj 
the  one  set  of  muscles  actual  energy  is  obtained; 
by  the  other  set  potential  energy  is  had.  lie 
breaking  of  stones  on  the  highway  wiU  iDostrate 
the  meaning.  The  hammer  used  is  a  small  one, 
the  handle  elastic  and  long,  thus  requiring  froa 
the  nniscles  that  for  which  ^ey  are  adapted,  m, 
speed,  and  not  power ;  hence  two  sets  of  nmsdes 
being  alternately  brought  into  play  there  is  no  ex- 
cessive fatigue.  The  handle  is  not  only  long,  bot 
elastic,  and  so  the  jarring  sometimes  resulting  ton 
blows  is  checked  before  reaching  the  workinm'f 
arms.  Again,  the  hammer-head  is  shaped  with  a 
small  face  and  a  mass  of  metal  uniformly  distribsted 
behind  it,  similar  to  some  of  the  flmt  hammen 
produced  in  a  former  lecture,  thus  securing  that, 
generally,  the  reaction  of  the  blow  shall  be  in  aboe 
passing  through  the  centre  of  percussion,  in  this 
case  the  centre  of  gravity  of  the  nead.  Oneoonie- 
'  qnence  of  this  is  i£at  th^re  is  less  liability  to  jff 
and  less  waste  of  muscular  energy  in  the  blow. 
Had  the  face  been  a  broad  face,  then  a  blow  grrce 
other  than  in  the  middle  of  the  faoe  would  e^esd 
much  energy  in  producing  jar. 

Further  t^an  this  the  stonebreaker's  hammer  it 
made  symmetrical  on  opposite  sides  of  the  handle; 
hence  he  may  with  equal  facility  give  blows  with 
either  face,  and  (in  consequence  of  the  centre 
of  gravity  being  in  or  very  near  the  centre  of  the 
handle  in  the  head)  if  it  be  wished  even  with  the 
sides  of  the  hammer-head. 

Such  reasoning  as  this  if  followed  out  may 
serve  to  explain  why  stonebreaking  is  aooom- 
plished  by  a  hammer-head  apparentlv  so  wefl- 
proportioned  as  regards  form,  but  so  ul-adajjjed 
as  regards  weight  to  the  work  to  be  done.  The 
effect  of  oft-repeated  blows  either  by  a  large  era 
small  hammer  has  been  noticed,  and  probably 
few  experiments  have  proved  more  expensive. 

In  tiie  early  days  of  railways  (as  means  (rf 
public  conveyance)  the  rails  were  laid  in  cbairf. 
which  chairs  were  at  intervals  bolted  to  beaty 
stone  blocks,  the  chairs  supporting  the  rails  near 
the  ends.  The  consequence  of  the  directianof  ti» 
train  upon  one  set  of  rails  being  always  ihsune; 
the  end  of  the  rail  along  which  the  train  was 
travelling  was  raised  above  the  rail  on  which  ^ 
was  about  to  travel.  If  a  person  stood  ]^**[J 
side  he  would  notice  that  owing  to  the  weipttot 
the  train  the  rails  bent,  and  the  eodi  towro 
which  the  engine  was  moving  were  therefow 
raised.     Hence,  as  the  engine  passed  of«r  the  end 


ikrpiipod  on  tbe  nexfc  rwil  aM  a  hammer,  »ad  so 
r«x!  riiicl  tmally  dtjjtroyod  tli**  (md  of  thab  raU. 
icp9iit  towitirdi:!^  tiije  improv€»i@iLt  introluo^ 
e^  ibis^  i#.,  to  tfmn^er  the  efiect  of  the 
%om  tljfl  raO  end  to  the  whole  oojjFjtniGtion, 
^  to  tiik©  up  many  mSlm  of  stone  bloekn  luid 
^'■'h  thus  sf^curing    a    netdhd    elaa* 
■*-vu  further  improved  by  what  uf^ 
t*,  '  whkb  Qoxim  tbt!  whole  Icugth 
hhI  rails  to  contribute?  tb*fir  elov- 
•  pat  a  MUtp  to   this  louomafeivii 

KCmaideriTtg  the  olemMit?*  upon   &  eom- 

ol    which     the    almost     cxtraordiniMT 

.  ol  hand  haiumera  depetid,  it  luay  be  well 

iido  a  few  minutes  to  rcmftrk  upon  the 

anc»i«  under  whiiih  this  power  is   being 

J  developed*     The  development  takes  piftce 

r  bmUmt  of  contact  of  the  moving  hammer 

^tll0  struck  body,      Such  contacts  as  those  of 

t  belong  to  th!*t  department  of  mechanical 

f>hy  wfclbxl  '*  iuipii*)t/'     Impact  is  pTe&fture 

duratirin,  so  short  that,  compared  with 

'  in  which  the  velocity  of  the  impinging 

beings  r*equired.  it  is  inappreciable  ;  or,  if 

bpjirtttoii   be   between    thi    apacc'S    passed 

by  a  hammer-head   before   impact  and 

^impact,  th«>i,  §ftiieraUy  speaking,  the  dis- 

%mi    in  tbs  mame,  aad  the    ipa^e  passed 

I  after  impaot  i»  almost  Inaiipfiedable  when 

*;with  the  space  passed  through  before 


in  realising'  the  sonree  as  well  as 

nttude  of  the  power  of  a  hammer,  if,  de- 

i  little  fruni  th<^  strict  scientific  use  of  the 

[the  djnamieal  t^floct  of  impiuit  hi?  compared 

hrhat  may*   for  tht*  sake  of   approximating 

'  frlca,  be  Ciillod  tbt'  slaf^eJil  offeet  of  pressore, 

*^^  HO  much  more   aocufftomd  to  associate 

with  wei^^ht  alont\  than  with   mas^  and 

'y  corubinedj   that  pierbap^  for  our  present 

tluv^o  who  may  d^ftect  a  fliiw  in  the  follow* 

I  IT  will  kindly  ovflplook  it  in  the  interests 

•I  may  tiius  appreciate  a  mt^asure  for  the 

ot  u  hammer. 

rmy  one  atti^mpt  to  drive  a  nail  vertically 

'  !aon?5ontal  piece  of  timber  by  the  statical 

i"  the  (finipic  pressure  of  a  load  on  the  head 

nail,  the  load  being  played   on  the  head 

wr-ight*  ara  laid  in  scale  jmnn.      Let 

fco  wliieh   the   nail  i^   thus   mA>Vf»d  In 

Again,  le4  tbrr  sjinie  aaiU  under  th' 

oces.  be  driven  to  tho  *fim<*  depttb 

^^  t  of  a  hammer-hi'iMl,  then  it  may  for 

ipinent  imrpose  bo  said  th?it  the  IojkI  plaeetl  on 

I  nail  it  a  representative  statieal  mpaam'e  of  the  ; 

tejkjt  of  tb'   M , ,.j.^     It  will  be  admitted  thnt , 

iwttJI^h  If  s  this  is  a  reprGR<?ntritivt*  imil 

PpFTnuuiiti  .^,  riiu*   method    for  comparing 

fc»  dfoelv  of  hammara  iinib>r  all  ordinary  cirdtm- 

in  44iiy  givf  n  casr  ihi^  wcirk  in  a 

[[Ueiit  upon  its   mass  and  velocity 

T«»fy  grflat,  yot  utilising  tb»>  whole   of 

ffk  prodiieotl    in    the    expi^nditiiro   «if    the 

"I  powf^r  in  tiif  hammer  depend*  upon 

mi?t  with  vk  thi?  instant  of  impa<?t. 

>  porff rtt  tlii«  r^sj  stance  is  the  greater  will 

rnJutMjf  the  work  done;  he  nee  the  practice 


!  of    lining  massive  anvils    firmly    fixed    and    thft  i 
necessity  for  sUjdng   all  vibrations  in  the   body  j 
struck.     Let    any  one    attempt   to    drive  a  nail 
in  a   hoard   not  firmly  supported,  and   then  liy  ^ 
th«  nse  of  the  same  means  drive  a  sdmilar  nail 
into  the  stone  board  support«>d,  and  bt^  will  iipprc- 
mat*  the  importance  of  resistanee  to  th*?  prop;ro8» 
of  at  hainiiaer's  motion  if  tiie  full  effect  of  a  blow-  .' 
be  dewr^.     The  only  exception  to  this  is  to  b» 
found  in  the  blow*  grvrn  to  usiniBralai,  which  fin^ 
to  Vjo  cleft  Jind  not  ^i  ^^^Im  J      In  their  oevm  it  ii 
dftsired  to  jrive  only  ^w  us  shall  aecom- 

pliih  thf^  cleaving;  lui  ,    UHage  of  energy  if 

^xpandfeti  on  the  omlcnal  would  of  ci3itin«  prMxmB 
fraotttraj  ov©r  and  abora  the  required  oleaTai^, 
Frovisioa  m^ist  be  made  for  the  dissipation  of  this 
aupeHTnous  energy »  and  it  is  done  by  placing  the 
mine^ral  in  an  elastic  hokling,  th&  nature  of  the 
required  plastiGity  i>r!ing  determined  by  experiejiee^ 
different  substarnsKS  rf^fptirinjr  different  elasticities 
in  the  snppiirts  by  which  tb^y  are  being  held  for 
oleavage.  Were  that  ehi^tieity  not  there,  then 
when  in  consetiucnt'e  c»l  the  blow  for  cleavage 
only,  having  accomplisb^^fl  the  cdearage  smd  ex- 
pending the  remainiug  rnergj  upon  the  mineral,  it 
is  obvious  that  the  Mt'xt  we^ikest  line  M  elf  av^ag^ 
j  would  yield,  and  the  next  to  that,  and  ho  ort  J 
'  until  the  mineral  would  be  actually  fir^t  cleft, 
and  then  crushed.  Hencvj  destruction  rather  than 
fracture  would  take  x>lace. 

Illitstrations  of  tho  iinnciple  thus    enunciated 
were  before  you  tu  the  breeJbxi|f  of  stones  on  tha 
highway  the    otttslidty  now  rvkimd    to    being j 
transferred    from    th^    m^fral    snpport    fo    ih€^ 
handli*   of    r 
also  in  the 

obtaifiwi  hy  n«i*nn|f    toe    nrnernJ 
aiid  tlliiiiiPt  it  OB  ftn  knee«. 


Wm.  m 


iiif^ 


of  briHisnt  diamonds  is  perhaps  a  case  in  which 
thL«e  principl t ■  s  a ir  ;  ^  -  V  f -  n « «] aim  th 6 greatest 
Wire,     Through  ( ;  '  ifr.  Montanjees, 

of  Red  Lion-dr«r. .  ,  ..  1^.11  n^  U,  I  havt?  in  my 
hands  the  diamond  spJitter^s  hammer,  chisel,  and 
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elBstic  anvil.  The  anvil  Is  of  wood,  in  shape  not 
unlike  a  jjine'pin,  but  taperod  at  tho  lower  end  so 
as  to  be  placed  upright  in  a  coned  hole  in  a  aiuall 
block  of  lead.  On  the  head  of  the  mne-pin  U  a 
flat,  on  which  by  means  of  cement  the  diamond  to 
be  split  can  be  firmly  fixed ♦  Placed  here  so  that 
the  plane  of  intended  cleavage  shall  be  vertical 
when  the  wooden  anvil  is  in  the  lead  block,  a  deep 
scratch  is  mnde  by  a  second  diamond,  in  which 
acratch  the  edge  of  the  splitter's  chisel  is  to  be 
planted.  The  diamond  sphtter's  cbisol  is  very  like 
an  old  razor.  In  the  illiiatration  this  chisel  may 
be  observed  in  the  workman^s  left  hand,  in  his 
right  ho  holds  in  somewhat  of  a  delicate  fashion 
that  which  is  his  hammer.  Tlie  hammer  is  a  plain 
steel  rod  about  eight  inches  in  lengthy  and  tapering 
from  about  half  an  inch  diameter  in  the  middle  t» 
three-quarters  of  an  inch  at  the  end.  The  very 
construction  of  this  peculiar  hammer  gives  the 
operater  a  large  mnge  for  precise  and  graduated* 
blows  ;  within  certain  limits^  he  can  most  carefully 
arrange  that  the  path  of  the  centre  of  percussion, 
tho  place  of  in:  pact,  the  line  bisecting  the 
angle  of  his  ra^or-like  chisel,  and  the  eicpected 
plane  of  cleavage  of  the  diamond  shall  coincide, 
benoe^  witli  great  coolness  »nd  the  libsence 
of  all  hesitation,  he  gives  a  blow*  upon  the 
effect  of  which  many  hundreds  of  pounds  may 
depend.     The   woodcut   (Fig.   21  )*   represents  all 

Yiti.  1U 


the  tools  used  by  the  diamond  siilitter ;  in  front 
is  the  wooden  anvil »  and  on  the  left-hand  side  are 
the  hammer  and  chisel. 

To  deal,  however,  ivith  hammers  (ld eluding  under 
that  term  for  the  present  pnrpoee  axes,  hatchets, 
udzeSi  and  picks] «  the  following  question  claims 
careful  consideration.  What  power  or  energy  is 
in  a  hammer  of  known  weight  moving  at  a  known 
velocity  if  brought  to  a  state  of  rest  by  impact  on 
a  block  ?  Another  question  also  suggests  itself : 
Can  this  iuipact  effect  of  a  hammer  be  converted  into 
dmple  preasnre,  and  be  stated  as  a  load  or  weight 
placed,  where  the  impact  was  requisite,  to  produce 
the  &anie  effect  as  the  imi^act  did  ?     If  the  mode  of 


*  T  J  IPSO  two  Hoodouti  ha\-c  bceh  klmlly^  lent  t»v  MeHrB.  Blackie 
anil  ^or,  luid  nr^  tnktb  rrnni  a.  book  |]uhtl&bctl  hy  lh«ui^  enf  U  ed, 
*' UlaiTii^>fitl4  atitl  Pr«t|Qia  Stcoes  from  tlie  Frenzhof  Leuls  Dieu- 


solving  the  first  question  be  made  clear,  then  tlie 
answer  to  the  second  can  be  readily  obtained.  The 
measurable  elements  which  affect  the  result  are  a 
variation  in  the  mass  of  the  hammer-head  and  s 
variation  in  the  length  of  the  handle.  By  a  varied 
mass  there  is  a  varied  weight  in  the  hammer ;  by  a 
varied  length  of  handle  there  will,  with  the  same 
muscular  effort,  be  a  varied  velocity  in  this  maiB, 
and  upon  a  combination  of  mass  and  velodty 
depenos  the  produced  energy.  Now  if  a  mass  of 
metal  moving  at  a  Imown  vdocity  strike  an  object, 
the  energy  of  that  blow  results  entirely  from  the 
conditions  at  the  moment  of  impact.  For  example, 
the  work  in  the  hammer,  H,  as  it  strikes  the  nail,  x, 
(Fig.  22)  does  not  depend  upon  its  velocity  through 


the  arc,  Q  N,  but  only  upon  the  velocity  when  com- 
mencing contact  with  the  nail.  Hence  so  long 
as  the  material  which  gives  the  blow  and  the  mass 
of  it  are  the  same,  it  is  not  of  any  consequence  how 
the  velocity  was  accumulated.  It  may  result  from 
centrifugal  or  rectilinear  action ;  it  may  result  from 
muscular  effort,  or  from  steam  pressure,  or  from 
gravity. 

It  may  now  be  obvious  that  other  elemoits 
remaining  unchanged,  whatever  acoeleratee  the 
velocity  of  a  hammer  increases  according  to 
very  clear  rules  the  «iergy  or  power  of  the  same 
hammer.  Hence  the  tendency  of  contiivancrt 
as  manifested  in  the  addmons  to  steam  as  well 
as  handicraft  hammers  71  for  example,  in  ii^^ 
early  lift  hammers,  those  yhich  in  some  parts  of 
the  country  are  still  consi  dered  as  jmxiucing  the 
most  perfect  and  best  of  hammered  work,  the 
*'  wiper"  was  so  shaped  aj  i  to  throw  the  hammer 
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tensity  of  the  blows  increased,  but  the  frequency 
of  them  also.  This  spring  took  the  place  of  that 
mnsonlar  enerffy  whicn  brought  the  hammer  down 
with  intensified  effect. 

The  diagram  does  not  fully  realize  this,  but 
may,  nevertheless,  be  useful  as  an  illustration  of 
one  of  these  contriTanoes.  In  another  arrange- 
ment the  "  wipers**  acted  ux>on  the  hammer-head 
directly,  and  threw  it  very  forcibly  against  a  large 
I  wooden  elastic  beam.  These  constitute  what  were 
'  formerly  caUed  **  tilt  **  and  **  lift  **  hammers. 
Hence,   also  in  steam  hammers,    aU  muscular 


yery  high.    The  ascent  was  checked  by  a  powerful 

spimg,  and  thus  the  ascensional  energy  was  re- 1  effort  to  intensify  the  blow  is  transferred  to  the 
Tereed*  and  added  to  the  accelerating  force  of  '  steam,  and  all  consequences  of  centrifuffal  action, 
gravity  downwards,  and  so  not  only  was  the  in-    whether  from  hand  or  tilt  hammers  at  the  ends  of 


Fio.  24. 


**»ifcroii  g;      --*^ 
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arms  am  removed.  Furtiiev»  in  stvam  hammers, 
now-a-days,  the  steam  operates  to  cheek  as  well  as 
to  intensify  the  blow.  This  checkiiig  action  is 
called  '*  cnshioniBg,'*  snd  it  seems  to  do  in  i^e 
steam  haBomeor  what  hoLdiag  a  flint  in  the  hand 
does  in  a  flakinip  hammer,  or  an  elastic  handle  does 
in  a  sledge-hammer,  or  the  cement  and  wooden 
anvil  does  in  diamond  sjdittin^;  it  relieves  the 
rigid  fabrio  or  eroetion  from  jar  or  destruction. 
*'  CashioBing  "  is  brought  into  play  by  admitting 
steam  for  the  purpose  of  cheeking  ihe  intensity 
of  the  blow  due  to  ih%  aetion  of  gravity  alone, 
or  of  steam  combining  with  gravity  upon  the 
hammer.  Hence  the  perfect  ccmtrol  over  large 
steam  or  air-worked  hammers,  and  the  rapidity 
with  which  the  intensity  of  the  blow  may  be 
changed.  Such  control  as  this  over  a  sledge- 
hammer is  beyond  our  bodily  powers.  "We  may 
intensify^the  tJow  of  this  large  hammer,  but  we 
cannot,  except  just  experimentally,  and  for  the 
purpose  of  display,  bring  the  restraining  power 
of  the  muscles  to  diminish  the  energy  of  the 
descending  hammer. 

The  branch  of  the  subject  now  occupying  our 
attention  seems  to  have  been  much  dwelt  upem  by 
the  designer  of  the  Anglo-American  d«aa-blow 
power  hammer,  of  which  a  large  acting  model  is 
on  the  table.  To  Messrs.  Collier,  of  Salford»  who  aire 
the  makers,  we  are  indebted  for  the  modeL  It  is 
driven  by  a  strap,  and  holds  a  place  intermediate 
between  a  handicraft  and  a  power-drirea  tool 
(Fig.  25).  The  principal  novelty  in  it  is  the  inters 
vention  of  a  semi-circular  spring  between  the 
crank  pin  and  the  tup,  and  the  power  is  ob- 
tained as  follows: — ^When  the  hammer  is  set  in 
motion,  the  tup  is  snatched  up  by  the  action  of 
the  crank  pin,  and  the  spring  is  comprswied  (Fig. 
25),  and,  by  the  combined  motion  of  the  spring 


.  Fio.  26. 


and  crank  pin,  the  tup  is  thrown  within  the 
spring  with  great  impetus.  The  crank  pin  then 
passes  the  top  centre,  and  the  tup  is  thus  met  by 
the  spring  and  thrown  into  it,  causing  it  to  be 
again  compressed  (Fig.   26),  when  by  the  down- 

Fig.  26. 


ward  motion  of  the  crank  pin,  the  spring  throws 
the  tup  on  the  anvil  with  great  velocity. 


The  nimiber  of  vessels,  sailing  and  steam,  which 
entered  the  Danube  in  1874  wm  1,661,  re^rewjntinjr  an  attre- 
pie  of  516,962  tons.  These  flgmw  shoired  a  f*llfnr  off  of 
263  vessels  and  148,994  tons  as  compared  with  1878 ;  bat  the 
diminution  only  occurred  itt  sailing  vcfleelv,  the  mimber  of 
■teamert  showing  an  increate  of  46  and  of  44,272  toot. 


MISCELLAHKOTIS. 


HALL-MAEK8. 


It  may  be  remenbered  that  for  some  time  past  an  offer 
of  a  prize  for  an  essay  on  this  subject  has  remained  open. 
On  two  separate  occasions  the  CJouncU  of  this  Sodetylui 
endeavouied  to  induce  some  qualified  person  to  draw  m 
a  treatise  on  this  subject  which,  while  bringing  to  pam 
notice  any  defects  in  the  existing  system,  might  also  oAr 
practical  suggestions  as  to  the  meaeures  required  ftr 
reform,  if  such  appeared  needful.  In  this  efctt  ao 
great  amount  of  success  has  been  attained,  nor  is  it  po- 
bable  that  any  practical  result  may  be  expected  from  tiu 
offer  of  the  prize.  As  however  the  questbn  is  one 
whieh  ceitainly  requires  iarestigation,  it  may  periu^ 
be  not  eatifely  without  use  if  an  attempt  be  inade  to 
review  the  syalem  of  hall-marking  as  it  exists  in  thii 
oouatey,  to  pcnnt  out  what  are  generally  esteemed  dfifi- 
cienotes  in  that  system,  and  to  notice  the  proposed  alier- 
atione  most  in  nvDur  among  those  interested  in  such 
mattem.  In  doing  this  it  must  be  plainly  imdeirtood 
that  no  advooaey  of  one  system  over  ano&er  will  be 
attemyted,  ssd  that  the  object  of  the  present  notice  viU 
be  to  olear  the  ground  for  what  it  may  be  hoped  will 
pre^e  a  profitable  discussion,  should  one  arise,  lluttiai 
brief  pnUounary  sketch  may  serve  to  elicit  opinions  mi 
saggeraoM  from  some  of  the  numerous  x>er8on8  whose 
experieneei  should  give  them  authority  on  the  subject  a 
the  sole  intent  of  its  writer. 

Before  going  further,  it  may  perhaps  be  well  to 
ftyamine  uEortly  the  system  of  hall-marking  as  we  bov 
havs  it.  In  doing  this  it  will  be  necessary  to  go  orer 
greund  peifectlywaQiliar  to  experts,  but  it  appears  c€r- 
tein  tiu^  very  fictte  is  generally  known  of  the  systen. 
and  that  the  puliis  acquaintance  with  it  is  reallj  very 
sli|^  a«d  very  contaed.  There  is  on  the  one  hand  i 
ralker  ill-gremded  estimate  of  the  value  to  be  attached 
to  a  haU-ma^  and  on  the  other  a  very  extensive  igoor* 
ance  as  te  itsxesl  meaate.  If  any  alteration  is  required, 
it  c«B  enl^  be  effected  By  a  certain  amount  of  pnhlk 
opiaioa  berag  ^veeM  te  &e  matter,  and  to  obtain  such 
attentkui  is  one  of  the  points  to  be  secured.  This  moit 
be  the  excuse  ftir  re-stating  much  that  is  well-known  to 
the  trade  and  others  interested  in  the  question. 

It  is  tolerably  well-known  that  oiily  one  quality  of 
silvwr  is recogiU8ed,*sterling  silver,  that  is  to  say,  an  iHcj 
oontatning  322  d^-ts.  silver,  to  18  dwts.  copper.    It  is 
with  mganl  to  this  standard  that  silver  is  test^,  ai  beinf 
what    is    technically    called    •'Better"  or  *'Wor8P." 
With    g:old,    however,    there    are    several   standards, 
most  of  which  are  purely  arbitrary.    For  the  parpo* 
of  estimatioD,  &e   mass   of   ^Id,    or   gold  ailoy,  if 
divided    into    twenty  -  four   imaginary   parts  called 
"carats,"'  and  the    gold  is    classed   according  ts  U 
contains  mem  **  carats,"  or  twenty-fourth  parts,  of  gold 
or  baser  metal.    Pore  gold  is  24-carat ;  gold  with  /^thf 
of  alloy  is  22-cftrat ;  18-carat  gold  has  6  parts  alloj,  or 
|rd  alk>y,  Jrda  gold,  and  so  on.   The  standards  gen^aHv 
adopted  are  2^  20,  18,  15,  12,  9,  and,  so  far  as  hall- 
marking is  coneemed,  nothing  intermediate  of  these  is 
recogsiard.    Thni  geld  that  fails  by  ever  so  httle  of 
being  22-carat  is  stamped  as  18-carat  (except  in  therur 
case  where  20-<»nit  is  recognised,  of  which  more  pre- 
sently) ;  if  it  fidle  being  18,  it  is  at  onco  taken  a»  only 
15  cawto  ftna,  and  m  on.    Now,  gold  about  IS  itrati 
fine  ie  pneCSrally  siboat  th»  bMt  aad  most  convenient 
for  weftttng.    Our  gold  eobmffi  i»  3Sc«rat^  but  ihcm^h 
a  sovereign  is,  from  the  great  pwwwuu  it  bas  undergone, 
strong  and  tough  etto«gh  to  itaMi  «rr  amoant  of  fric- 

•  Th«  second  or  "nw**  standaiti,  338dwtf.  fUrar  to  2  ofalToy,  •• 
practieally  not  oted. 
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e«r,  ibe  gold  of  which  it  is  compesetj  will  not 
>)r^it  nf  snldL^ring  without  b&ms:  weftkcned,  and 
^^s  not  m  suitiilile  tor  projCtical  ua^. 
eoratfii  thou,  has  8i>in9  reaion  to  he 
^iit  the  three  lower  are  p^itely 
■^^cial  rsasoQ  for  their  retentbn, 
..;   that  a   mach  more  complicate  J 
iking  h  required  for  gold  than  for  ailvBr, 
.     Iv(!  itandardu  for  (fold  diid  one  for  silver. 
wjjt  only  the  quality  of  the  metal  that  ia  shown 
niiirk.     The  date,  the  locality,  the  maker,  the 
iw  diat J  having  hmn  paid  wh^n  required,  must  vAl 
^  nm,  aecording  to  law^  and  therfl  nre  thng  five  marki 
'  necess^  according  to  present  r^gulationa*     To 
thett,  it  will  be  neceasuy  to  give  some  account 
diffareat  assav  office*,  and  the  different  rules  of 
Id  the  UnitM  Kingdom  there  are  ten  aesa^r  offices ; 
a  in  Eug-land,  Lrondon  (GroldBmith9'*haU),  Btrming* 
i«  Gfaeata*,  Ejceter,  Newcastle- on-Tynp,  SheffieW, 
^  ;+  two  in  Sr^tland,  Edinburgh  and  Glasgow ; 
knd,  at  Dublin.     Formerly  also  offices  t^xiatod 
Coventry,  Lincoln,  Norwich^  and  Salisbury, 
'thoae  oMcos  is  in  any  way  undor  Goyemment 
rpt  tliat  the  two  moat  rfltently  established^ 
mingham  and  Sheffield  (the  lattor  ite  ailver 
r)*  are  obliged  once  every  year  to  eend  up  to 
>r  trial  there,  inch  acirapinga  as  are  not  used  by 
assay  m alter,  in  order  to  test  the  accuracy  of 
*t      i^hould  any  inaccuracy  ha  found  thtj  assny 
I  liable  to  a  peimlty  of  £200.    The  other  provin- 
■  might  also  have  their  aasay  aimilarly  tested 
of  the  Lord  Chancellor,  bat  the  atalnte  under 
eould  be  done  la  practically  a  dead  letter.^ 
A  defeilled  account  of  aU  the  diQerent  marki 
of^^ttem  would  be  iraposBible  in  this  place, 
iuffieient  tt  indicate  tho  Bourcea  of  variety . 
>th^  may   be«t  be  don©  by  taking  the  different 
*   \U  standard ;  2,  Dutj- ;  3,  Date ;  4j  Place  ; 


Tff,— Gold  la  marked  with  the  fij^urea  22,  18, 

Besides  thia  the  two  higher  ititniiarda  have, 

d,  A  crown,  in  Scotland  a  thiatle,  and  in  Lfe- 

iwned  harp  (22)  or  a  imicom'a  head  (IS)  ;  all 

stamped  separately.      Also  the  three  lower 

haTO  the  iguTe«   'fi25,  %  *375  rBapcctively, 

fpfopot-tion  0  f  gol  d  to  alloy  (aometi  mea  atam  ped 

anmetlmea  together)*      Dublm  hIbo  marka  a 

of  20  carats  (plume  of  thnae  ft^atherajt  being'  the 

that  doea  so.  It  thus  hua  a  variable  mark,  which 

iiod  aa  a  local  reark^  for  different  atandards. 

atandard  mark  le  a  lion  pa^ant  in  England, 

«n.iwncd  in  Ireland,  a  thistle  in  Edinburgh,  and 

nmr^Liot  in  Glasgow.     Thero  ia  alao  a  new  atand- 

2  dwta,  marked  in  England  with  a  lion*a 

t^innia,  or  (in  Birmingham  and  Sheffield] 

..:jLt  aIon«3.      This  atandard  ia  practically  not 

caatle  also  stamps  a  lion'a  head  on  1 1  e^.  2  dwta. 

aiy.— Thia  ia  marked  by  the  HDvereigna  head, 
^^~  elIbo  tho  local  figure  of  Ilibernia  ia  a  duty 
ig  to  Ihe  ojtiatence  unrepealed  of  two  different 
El^arllament 

w*.^Thia  ia  shown  by  a  letter  arbitrarily  aelccted 
ieh  office  for  the  year.    These  letters  geno'nilly,  but 
tiiwaya,  rnn  in  series  for  each  office,  hut  those  of  tho 
\  offiFfju  have  no  connection  or  reference  inier  ae. 
iG  y«ar  does  not  alwaya  agree  with  the  t^endar 

t,^Eiti!li  aaaay  office  haa    ita  own   mark  or 
Dublin  haa  a  mark  vaiying  aceording  to  the 
\  boaidea  ila  mark  of  Hibemia. 

MiMlaml  lUnrlwaro  EUatrfcrt,"     Lon4oD,  IMt. 
■:r'a  inruriTi»tli;>n  goes,  Ihtn  1%  dow  no  work 

Fiflh  oamoti,    Ifoiiilon,  U7S. 


5.  J/iiAyr^'j  iVli/Hf,— Thia  ia  ahown  by  the  initial  of 
the  maker. 

All  theae  marka  are  set  in  ahielda  of  differi^nt  formr* 
va^ing  according  to  the  atandard  or  the  nature  of  the 
article  atamped.  Thua,  watch -caaoa  and  wedding-ringa 
have  generally  characteristic  differ encea  in  their  marln 
from  those  a  tamped  on  Other  arttcles.  Small  articles  of 
silver  platoi  such  af  ipoons  and  forka,  are  frequently 
atom  pod  differently  from  larger  articles,  and  so  on* 
When  all  thesa  sotu^iea  of  variety  are  conaidered,  it  ts 
evident  ^that  the  mault  must  be  a  great  complexity  of 
system.  *  In  practice,  the  effect  ia  that  hardly  any^  even. 
of  the  moat  experienced,  can  poaaibly  be  thoroughly 
acquainted  with  all  the  marks  in  m^. 

The  queation  of  duty  ia  so  closely  connected  with  that 
of  hall-marking,  that  it  Is  neceaaan"  to  aay  a  few  words 
thercanent.  Here,  again^  it  ia  difficult  to  explain  the 
eieact  rules  in  fbrcOtthe  exceptions  being  more  numerous 
than  the  casea  in  which  the  rule  ia  enforced.  All  manu- 
factured gold  is  liable  to  duty  (iTs,  per  oz.),  when  it  in 
required  to  be  stamped.  Gold  of  IS  errata  and  leas  ii 
not  required  to  be  stamped,  and  ao  e«capsi  dnh" ;  then 
the  exc^eptiona  are  auch  aa  prjiCtically  to  eKdade  all 
jewellers'  work,  except  wedding<rlnga  and  mooming* 
rings  (with  black  enamel).  In  the  case  of  silver  (thti 
duty  on  which  is  Is.  Od.  per  gzX  the  exceptions  arA 
more  complicated.  Watch -coaea  of  both  gold  and  silver 
require  to  he  stamped,  bnt  are  specially  exempt  from 
duty.  The  duty  is  collected  by  the  Asaay-office  at  the 
time  of  stamping. 

The  assays  are  in  practice  all  made  by  the  process  ot 
eupelktion,  that  ia  to  say,  a  portion  of  tie  metal  to  be 
aasayed  ia  placed  with  lead  in  a  cupel  ^a  sort  of  porous 
crucible] I  in  a  furnace.  The  lead  oxidisea,  leaving  the 
^*  nobler*'  metala,  and  the  silver,  in  a  gold  aaaay,  is  then 
dissolved  out  by  nitric  add.  The  nrticles  are  asaayod 
before  they  are  £niehed,  being  aent  in  separate  ^eoes, 
and  Aoldered  up  after  the  aaaay.  A  certain  deduction,  at 
an  allowance  for  waste  in  Hniahing,  ia  made  from  the 
amount  of  duty. 

Before  proceading  tn  state  the  objections  generally 
made  to  onr  own  system,  it  may  bo  well  to  note  briefly 
the  rules  now  in  force  in  France^  eapecially  as  they 
diffor  but  alightlv  from  those  that  have  been  adopted  ia 
most  Continental  States.* 

There  are  in  France  three  legal  standards  for  gold  and 
two  for  silver,  given  by  Mr.  Chaffera  as  foBows  : — 
Gold  lat.  920  mHUmetrea,  or  22^,  carata  nearly. 
„    2nd.  340  „         20^,      „ 

„    3rd.  7&0  „         18 

Silrer  lat.  960  „  1 1  oz,  8  dwts. 

„    2nd,  800  ,.  9oz.  12dwta, 

No  articles  are  allowed  to  be  made  of  any  lower  standard, 
under  certain  penalties.  There  is  a  special  mark  for 
each  quality,  and  to  this  is  added  a  certain  emoB  cJia-^ 
racter  denoting  the  local  assay  office.  There  ia  also  a 
maker's  mark.  These  two  ore  applied  by  a  punch  on  a 
amooth  anvil  below*  There  is  alao  a  more  elaborate 
system  of  marks  for  a  tamping  foreign  imported  articles:, 
watches,  old  plate  (verification  of  standard),  Ac.  Thea« 
are  stamped  with  a  "  countermark  "  on  the  anvil,  so  that 
the  piece  la  marked  on  both  sides,  ond^  to  increase  the 
difficultj^of  forgery,  theae  countermarka  are  very  various 
and  complicated.  All  the  atandard  marks,  howev<2r,  with 
which  the  present  article  ia  concerned,  are  practically 
bnt  five,  orj  indeed,  two,  gold  and  ailver,  with  nomemls 
appended  showing  the  quality.  The  method  of  assay 
also  differs  somewhat  from  our  own,  specially  in  the  large 
use  of  the  ''  touchatone/^  The  method  of  using  this  ii, 
of  couraCf  weU  ^own.  The  article  to  he  tested  ia 
rubW.  on  a  atone,  ao  that  it  leaves  thereon  i  trace 
of  the  metal*  Thia  ia  then  touched  with  nitric 
acid.  If  Uie  metal  to  be  tested  be  goldn,  the  acid 
has  no  effect*  but  any  tra^  of  copper  is  ahown  by  a 
a  green  film  appearing  i  if  silver  is  being  tested,  the  acid 

*  Ghaifton,  u  abort  cited. 


I  It  CD  duappear,  ana  tne  a<Him<mof  adxop  of  hj- 
dvodilorio  add  preoimtatea  a  white  chloride  of  nlver. 
In  ezperienoed  haiuii  the  toochatone  wfll^  to  a  gmat 
eietoit,  ahow  Ihe  piiHty  of  the  a]]oy»tQitod  trvtShd  e^ovT 
of  Ihe  meeanio  atraak,  and  ita  beharioiir  un&r  fhe  add. 
It  can  obvfooily  be  mtd  with  the  ilniahed  artide,  and 
if  care  be  taken  in  fta  applical&>n,  It  can  be  ett^oyed 
BoaanottoinjnrethemoatdeHcate  workof  art  In  the 
Ftench  aany  office  sreat  leliance  ia  placed  on  tSha  touch- 
stone, and  BO  carefally  ia  it  handled,  that  mamiifying 
glaaaea  are  vm%d  to  eyamina  Che  tiny  apeok  of  metal> 
which  la  all  that  the  aaaayer  requirea  to  enable  him  to 
paaa  a  judgment  on  the  whole.  Alone^  however,  it 
would  not  proTe  by  any  means  a  soffident  check  againat 
fraud,  and  therafbre  ttie  assay  office  reaenraa  the  right 
to  deetioy  any  one  of  a  package  of  artidsa  aent  to  be 
tested,  and  aasay  the  whole  of  it,  or,  in  the  case  of  larger 
articles,  to  remoTe  sufficient  metal  for  copellation.  Thia 
priTileffe  ia  oonatantly  and  regularly  exerdaed,  ao  that 
the  risk  of  fraud  ia  too  great  for  ita  frequent  piactice. 
Although  it  is  comn^nly  stated  that  touchatone 
testa  are  not  absdutely  reliable,  yet  the  practice 
of  the  French  assay  office  would  go  to  prove 
the  contrary,  aa  it  ia  stated,  on  good  authority,  that 
the  errOTS  therefrom  fall  within  the  allowance  for 
error  permitted  by  Oddsmiths*-haU.  In  other  pointa  a 
much  tights  hand  is  kept  by  Oovemment  over  the 
jewellery  teade  in, France  than  here.  The  French 
jeweller  is  liable  at  any  moment  to  have  any  article 
taken  from  hia  stock  Vy  *a  inspector,  who  narehaaea  it 
at  a  certain  fixed  tanff  and  carries  it  ofTtooe  assayed. 
ThiM  is  of  course  merely  an  extension  of  the  system  now 
adopted  in  our  own  country  to  check  food  adulteration. 
The  rulea  aa  to  the  quality  of  gold  used  are  alao  extreaAely 
strict,  and  no  gold  whatever  may  be  manufactured  for  home 
use  that  is  below  18-carat  Plated  goodeare  distinctly 
marked  as  *'  plaqu^,"  and  must  be  clearly  annonaced  as 
such.  The  seller  also  is  obliged  to  give  the  purchaaer 
an  invoice  on  a  certain  printed  official  form,  declaring  the 
quality  of  the  metal,  if  gold,  and  the  &ct  that  the  £^>ods 
are  "  plaon^,"  if  they  are  so.  As  a  stall  further  protec- 
tion to  tne  buyer,  the  sale  of  genuine  and  plated  goods 
is  not  permitted  in  the  same  shop. 

To  put  fairly  the  objections  made  to  our  system  is  a 
diffici^  and  a  somewhat  invidious  task.  Ab  however 
the  sole  object  of  the  present  aitide  is  to  raise  the  ques- 
tion of  the  necessity  of  reform,  and  its  extent  if  it  be 
required  at  all,  an  attempt  to  do  this  must  be  made.  The 
alleged  faults  may  be  taken  as  of  two  classes  ;  first,  in 
the  system;  second,  in  the  usual  application  of  that 
system. 

As  to  the  flrstxlaas,  it  is  obvious  that  a  hall*m«rk  is 
uadesB,  unless  it  provides  a  sufficient  guarantee  of  the 
qiwlity  of  tho  article,  and  assures  the  purchaser,  beyond 
all  reasonable  doubt,  of  the  genuineness  of  what  he  has 
boughi.  To  avoid  all  fraud  is  perhaps  impossiUe,  just 
aa  it  ia  impoasihle  to  prevent  Ue  existence  of  forged 
bank-notes,  bat  a  haU-oiatk  should  be  contrived  so  as  to 
reader  iraid  at  once  difficult  and  dangerous,  joat  as  the 
skillul  printing  of  bank-notes  renders  forgery  next  to 
ii^praoticable.  To  this  end  the  mark  should  .be  clear, 
easily  distinguishable  from  other  marks  showing  other 
standards,  difficult  to  alter  or  obliterate,  and  simple,  so 
aa  not  to  bo  liable  to  colourable  imitationa.  Thesoh^e 
also  of  marks  should  not  be  too  coai^cated,  the  marks 
should  be  as  few  aa  possible,  or  at  least  the  prindpal 
marka  showing  the  standard  should  be  aa  few  as  posdUe, 
and  while  diflering  plainly  amongst  themadvee,  ahould 
ba  separated  by  some  distinctive  character  from  all 
others.  If  these  be  aoeepted  as  the  chief  requirements  of 
a  perfect  system,  it  ia  mirly  obvious  that  the  English 
aystem  does  not  possese  them,  whatever  may  be  ita 
OQunterbalancing  advantagea.  The  synopsis  above  given 
of  English  hall-marka  shows  that  several  symbols  are 
often  used  to  expreas  the  aame  thing.  Thus  a  crowned 
harp  in  Ireland,  a  thistle  at  E^dinbnrgh,  a  rampant  lion 
at  Glasgow,  and  a  ciown  in  England,  are  all  used  to 


2    2    $1 
I  11  If} 


ezpresa  what  the  22  aidM  to  eaohof  QMm  Aovtplsiiuy 
by  itaelf.  The  ayatem  haa  grown  up  gradually  from&r- 

rtten  enactmenta  and  obaolete  privilegea,  and  flMnfim 
is  no  wonder  If  it  ia  eomplicaitsd  ud  involvsl  la 
practice  it  18  aaid  that  Tsry  few  are  fiimiliarwiSh«al«f 
our  marks,  hardly  any  with  all  of  thcDL  This  hng 
so,  it  ia  ui^ged,  of  what  use  ia  thia  complicated  syitaa 
of  marking  to  the  ignorant  purchaaer,  for  whoM  poh 
teotion  it  was  all  devised? 

It  ia  stated  on  good  authority,  that  forgery  of  bsD- 
marka  ia  very  oommon^  whilat  it  ia  bdieved  tktt  tb 
Gkddamitha^  Company  are  reluctant  to  prosscati,  md 
ready  to  aooept  evoi  uie  slightest  diflerence  ia  the  wnk 
aa  a  reason  for  not  treatu^  it  aa  forged.  Bovki 
thia  practioe  eitenda  it  ia  impoaaible  to  asj.  lb. 
Chaflen  atatea  that  the  forgery  of  aswinnt  marki  isT«x 
oommon,  whfle  it  ia  the  exproaacd  opinion  of  auar 
experts  that  audi  is  alao  the  caae  with  modem  work.  Ai 
to  jewdlery,  there  ia  no  oontiol  whatever  over  its  wan- 
focture  or  sale,  and  it  ia  no  secret  that  s(»  loag  ii  a 
article  ooataina  any  proportion  of  gold  at  all,  msN  m 
but  too  many  dealen  who  will  advertioe  and  siIlikK 
« gold."  "fine add,"  « realgoM,"  4o.  The  dil 
in  value  of  golddf  the  different  standards  isd 
wan  known  to  exporta ;  the  following  tabular  stat 
of  the  value  (^  gold  may  make  it  obviaoa  to  ofliKivi» 
have  thought  but  little  on  the  aul^ioGt : — 

24.Ksan« 

^     „      • 

1»     n      

15       n        

12       n        ..• 

»       ,t        

An  thia  ia  ^Jiold '* and  sold  as  such,  but  ^hnfL 
standard  is  really  not  half  that  metal,  not  much  monn 
fkct  than  a  third  real  gold.  It  may  be  said  that  thh  » 
the  purchaser's  affair,  and  that  the  rule  eavmi  m^ 
appbes,  but  unfortimatdy  there  exiata  an  appaiat 
system  of  protection  which  too  often  only  serves  to  thn« 
dust  in  the  purchaser's  eyes.  It  is  a  fr^uentlr  expraal 
opinion  among  those  who  ought  to  know,  that  haU-oi^ 
very  frequently  do  not  teU  the  truth  about  the  tuluM 
they  are  atamped  on,  and  that,  especiaUy  in  the  low 
standiuds,  gold  commonly  docs  not  assay  within  oee,  oai 
and  a-half,  or  two  carata  of  its  reputed  quality.  Tk** 
is  no  GK>vemment  guarantee,  and  next  to  no  control  ovtf 
the  whole  trade  in  the  predous  metals. 

The  question  of  duty  also  requires  consideration.  Tt^ 
average  amount  is  stated  to  be  about  £60,000  a  J ttf ■ 
It  might  be  difficult  to  urge  valid  reasons  for  its  na^ 
sion,  but  the  uncertain  and  arbitrary  system  on^ 
which  it  is  levied  certainly  requires  revi8i<m.  If  uf 
thing  like  a  thorough  system  of  inspectioo  v« 
organised,  it  would  obviously  require  to  be  self-foppo^ 
log,  and  this  might  perhaps  necessitate  an  incrMisi 
duty,  or  what  would  practicaUy  be  the  same,  a  baivitf 
charge  for  haU-marking. 

But  the  loudeat  complaints  arise  from  the  mamici  is 
which  the  system  is  carried  out  in  practice.  It  is  tUl 
obvious  that  the  beauty  or  fit  of  a  watoh-caso  ii  ntf 
improved  by  having  shavings  of  very  appredaU«  ^ 
scooped  out  of  it.  Nor,  again,  is  the  appearaact  of  • 
chain  any  the  better  because  a  deep  mark  xi  iadeatsd  m 
each  link.  It  ia  strongly  urged  tnat  the  articksa^U 
be  tested  after  they  are  finished,  and  that  in  a«ay  not 
to  impair  the  finish.  The  plan  of  testing  them  m  $^ 
rate  pieces  aUows  the  use  of  lane  qnantitifls  of  v^* 
which  always  contains  more  alfov  than  the  imUIob 
which  it  is  used,  so  that,  in  articles  made  of  ^9^ 
piecea  soldered  together,  the  purchaser  never  S*J*  ^tJ 
of  the  standard  marked,  but  a  portion  of  saek  f^^^ 
a  portion  of  solder.  The  mere  effect  of  stamiMg  w 
the  heavy  English  embossing  punch  ii  ota|  >^  * 
alleged,  injuzioua  to  delicate  work, 
artides  is  perceptibly  inewased  ' 


eneci  oi  wsnunns  .'-r 

punch  ii  otat  ^  * 

k,andthe|Bfctrf«ig 

I  byttielabonrnltw 
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82.1 


l^S;:.p'riTj»^rraf.1S?^jN^^^^^        TaAISIN«   school  for  music. 

Dover  wflfi  held  on  Wednesday,  tbe  1 1th  inat.,  pTesid0d 
over  by  the  Siffht  Hon.  Earl  OranvilU,  K.O.  Loni^ 
Wardcoi  of  the  Citiqni'  Pi.rt.-    tit  the  Miiij^i'M   IkiKU  RnU, 
with  a  liew  to   thr  '^g^freeach  t  the 

Natiocuil  Trftining  .  i    HoinCtH^  -  i    tk& 


Rtnae.  md  thiB  is  much  ppeferrod  by  th©  dealers  iu 

•'!?  ry  .md  pbtc.     Thoa©  objecticna  are  indeed  «ich 

f.*  be  fcrt^jT^r  merely  by  improved  admuufltr^bioii, 

thvf  are  Tridely  put  forward  it  10  su  well  th«y 

0M  W  BUiifd.     [  i  IS  but  fftur  to  add  that  the  writer  of 

(ifeni  n!>th!ul  prfu  LKtdeitpCTieiacc  of  thedisadvaiitiiges     ,,..„.^,,,..    ^ .. .,  „,.  .™ 

hM  to,  t»nt  be  hafl  the  b^at  meaiiB  of  kijowing  thtit,  •  cultaro  of  peVso^  bcbnijuig  talliB  borough  yilt^d  with 


pbtr  well  or  0I-groQnded,  they  nre  belieTftd  to  exist, 
i  have  oA»  formed  th^s  siibject  nt  leaat  of  private 
ttftkints; 

Tt  i?  ?'3triPtiraM  urged  tbat  there  is  no  real  need  for 

;nd  that  idl    tbut   is   required   ib  that  a 

aid  be  able  to  d^tnand  from  l$Le  b^W  an 

rUitjng  th«  preoiae  quality  of  tho  goods  sold.     If 

found  impraGtioaMo  to  deiiae  a.  corttiin  and 

f^'^"  <>"litBni  of  markiog,  it  would  doubtleaa  bo 

'  k  on  this  fiimplo  protectioCt  but  tbore  ie 


muaicid  abflifcieB.    Tho  procoodings  weru  upetied  by 

Bii  H«&f7  Oole,  S.C.B.,  who  briefly  congratulated  Um 
towiL  of  D&ver  upon  tbu  fact  thaJ^  it  was  not  only  eiLOdp- 
tionali^r  Backltby ,  but  that  it  ulao  poairaawd  iavin^  b«aktt 
esoeU«iit  Bi^hool  acc^ouimodatioii,  anil  olher  edacal^ozial 
adm&tngefi  to  a.  vary  mLtiafaotofy  extent.  la  th«  matUn- 
of  musie,  however,  Dover,  like  miLoy  othyr  towns,  hid 
not  exerted  itsisU,  and  ho  thonifore  had  ih&  pleasure  of 
pointing  out  to  it&  iubftUUiiitti  the  objects  of  the  Nution^l 
Training  School  lor  Muaie,  at  the  head  of  which  wa«  hia 


:uh^U^o  in  th^  fact  of  the  article  bearing  I  1  n^^in^  fecbooi  lor  M^ie,  at  the  heiwl  ot  wMch  waj  tm 
u  own  f^ioo,  that  it  may  be  taken  bm  certain  .  ^""j^,  Highn^i  the  Pnnce  of  W  ^^et,  whioh  h*d  be^ 
i^imon  will  be  in  favour  of  the  mark  aa  well    f  *»^/  f^"^"^  ^>^  ^  ^'^^''^^!:  a^d  al»  h*d  tbf 


I  aft  t:  ad  of-^tbe  invoice  whioh  any  purchanar  oan 
■umA  for  himftelt 

imnipn  use  of  hall-marks  shows  that  the  pro- 

i-i  dftjfiwi,  Jind  of  their  ^oat  valae,  even  as  they 

f,  I' .  rhapi  few  will  doubt  There  aeems  no  logical 

1   Inideamftn  ehould  bo  permitted  to  sell 

;  jld  and  dlTer  any  more  than  adtilt^ratod 

I OT 1  i>iit'€",  iind  the  fict  that  articles  of  the  two  pre<"if3ue 

'pk  ISO  generally  oonaidered  as  so  much  potential 

M-j^    ^l■^,T,.l,    ,  ^Ti  at  any  moment  be  rfalbed  at  a 

.  renders  it  of  great  importance  that 

.  1  be  put  beyond  dispute. 

.,>  H  i^implu  and  complete  code  of   marks 

;  tile  d  IfE-^yltj*.     It  is  obvious  thtit  one  maxk 

rf.v;7i    ■  tmitrd  tbroitgh  tho  kinffdonj  aJone  wculd  bo 

Each  u^my  town  would  have  ite  own  mark. 

'  ^'  •'    '"    *!^    loculitiufi  would  bo  tho  iame^ 

d   to   rivtirk  the  dHte.     It  tuav 

r    the  mtikw'ti    mark  i^    wnntedt 

hi  tml   hv  ii^ft,  to  stamp  hia  work  for  him* 

ity   nnurk    is   certaiiily   not   of    any    uao.  1 


|Qir^, 


benefit  of  the  patronage  of  her  Majeaty  the  Qaeisil,  the 
Duke  of  Kdinburg^h,  and  many  dlstua^ uiahed  polGrniM 
whoie  namea  wore  familiar  to  the  Eagliah  peof»l«.  Sn 
described  in  detail  thu  akoa  of  the  Bcho<d  whloh  had  him. 
eet  on  foot,  and  hii  concluded  hia  rumarks  by  raferfyii^ 
to  the  ^at  advaiLtagaa  that  acorued  &am  a  knowMfe 
of  muDC. 

Sari  QranvillG,  who  was  received  with  load  a{>pUtuet 
congratulated  bi$  friend,  81  r  Henry  Cole,  and  the  Hociety' 
of  Arts,  upon  his  ahla  explnnatiun  of  the  objects  of  the 
instittition,  and,  after  candidly  admitting  thai  it  wtis  beet 
tliat  he  himsedf  should  be  rirtioeot  an  h  Rubjtsct  whtoh  he 
did  not  fully  tmderrtand,  «ttid  that  no  one  oould  doubt 
the  advnntafia  that  would  accnsefro^  a  National  School 
for  Muric,  Am  regarded  hims^f*  th^y  were  all  aware 
that  h€  held  one  of  the  oldest  o&ok  in  the  countr}%  &a 
offif^  that  dated  from  the  time  of  William  the  Ckmifueror, 
and  OQB  that  he  helievwl  his  friond.  the  Senesehid  of  the 
Oinqne  Foite  (Mr,  Knocker),  wonld  be  able  to  prove 
dnt^d  from  the  time  of  Hengist,  and  oertntiily  from  that 
of  Edward  the  Ooofortor.      Tho  offi<3«,  however,  bad 


point  would  be  the  qaefition  of  etan-  ;  been  deprived  of  its  aaciont  privileges  to  a  v«ry  g^r«at 

.    1_  .11  ^.__j__j J  .i...  -_^^     eitent,  but  he  feU  that  it  waa,  mevertheLesi,  hia  dttty  to 

contribute  so  far  as  he  poaaibly  eould  to  th©  prosperity, 
and  to  enhanoe  the  high  repulation  of  the  famous 
Cinque  Ports.  In  assisting  in  the  establiahment  of 
scholarships  for  thp  Cinque  Ports  m  eonfteetion 
with    the    National   Training    Kehool   for    Muaio,    he 


■■   10  mark  all  standards  and  thus  intro- 

M^Li.   of  complication  f    The  French  have 

matter  by  abolishing  the  lower  tftendards, 

?>e  supposed  that  the  EngHsh  trade  would 

j^ifv  lu  such  a  change,  though  there  ia,  doubtless, 

M  tdviintflge  in  the  reeulting  simplicity.     In  France 


b  ftve  Miigl©   wtandard  by  no  means    meots    with  I  was  sure  that  h^  was  discbargfing  one  of  his  o^mal 


PfPWiJ  HjTprQvali^  and  therf?  is  a  consideriiblo  agitiitioji 
""l^fcBfe   of  syttetn.      Pertiaps   the   moat   ihat   is 
'  >  fe  to  buuat  on  a  perfectly  distinct  mark  for 

qiialities. 
if,  the  schomo  of  marks  is  nothing.    Tho  iml 
!•  in  tho  authority  by  which  tho  scheme  is  to  be 
_^ced,  (md  tho  IfrftsJativo  enactments  hy  which  it  is 
I J«  turnod  ottt»     Before  these  can  be  settled  much 


Bt  tmiiiinratid  considerable  fx#e  discussion  wiU  be 
6d.     Whel 


r^sponsibilitiea,  and  ha  trusted  that  the  sugfeiltions  tlyit 
httd  beeti  made  by  Sir  H.  Colo  would  meet  with  public 
fiivour.  Hia  own  ohservatton  had  i?onvincod  him  thftt 
persons  in  differfflit  situations  in  Hfo  had  vtry  varied 
flings  about  music,  and  he  had  noticed  that  among 
peraona^es  eminent  in  htelory  &ome  had  displayed  a 
great  passion  for  it,  whilst  osiers  had  jUtogether  neg- 
lected the  art.  The  late  Prime  Mimater,  ho  cottld  «ay 
from  personal  and  pleasurahk  eicperience,  had  one  of  th© 
finoet  musical  voioos  he  (&6  speaker)  evar  heard,  and  ho 
believed  that  Mr.  Gladstone  continued  to  ain^  to  this 
day.  He  was  happy  to  add  that  his  own  party  s^rit 
was  not  such  sj  would  lead  Mm  to  deny  that  Mr.  ul&* 
raeli,  though  he  never  had  had  the  privile^  of  heari«| 
him  sing,  was  not  equally  harmonious.  Ho  remem* 
having  been  told  of  an  ambaisiidor  who,  b«ing 


ptoJ-    ^VhotheT  or  no  alterations  are  requirttd,  it  is  at 

■R  Ci>rt,iji  that  nobody  can  fairly  point  out  a  eehome 

!  y  to  command  geaeral  approval. 

the   compiler  of  this  aketch  wishes 

od  tbat  anything  in  it  that  is  not 

^  only  put  fur  ward  ne  suggestive^ 

^4.ui(iorisod  by  anv  sp&t^ifll  hody,  least  I  _.^, ^ .         ^ 

X  of  this  Society  or  their  Cammittee    by  the  Sovarei^u  to  whom  he  wai  MORdiM  whether 
,,  iilicate  on  the  essays  sent  in  in  com-    he    liked    music^    replied    that    he    ameoiated    the 
^iuQ  ft.t  the  Society '8  priaos.    It  is  the  boUef  of  a  '|  calnv  thai  Ibllowei  i*  maoh  better.     And  although  not 
""   ©amber  of  the  indivitlual  members  of  the  trade  th/it    acquainted  with  what  Hortt,  the  first  Lord  Warden, 

thoui|;-ht  on   thti  subject,  he  (Lord  Oranville')  was   yet 
cerium  that  Prift«>e    Henry,  the  Duke  of  York,   aftet*  | 
wHTtis  Henrv'  VllL—thQujrh,  perhaps^  in  hi*i  case  the  I 
adage  th.at  '*'  muaie  sooth ed  the  savage  breast**  was  inofe  j 
hastily— etrung  [  justified  by  historicat  e^'ents^-^encooraged  the  art  to  inch 
'  an  extent  that,  in  that  particntai  re«p«ct,  Bnglad  vta 


^^istsag  Hy6t*?m  of  hall-marking  need^  revision.  In 
p  hope  that  Htf^mtion  may  be  drawn  to  the  matter, 
W  thus  either  tho  nofld'='d  reform  may  be  eHVeted  or 
!•  im-a^i't SSI ty  for  rt-furm  demonstrated,  those  few 
have     been— |Kirhaps    too 


diuiitg  hin  reign  f&r  in  advance  of  any  other  oomittY 
except  Italy.  Aa  far  as  modem  titneB  werts  ooQoemed, 
he  doubted  if  Mt.  Pitt  cared  iibout  tnusio ;  but  li©  was 
pltiaed  to  naj  tbat  the  kt&  Duke  of  WeUmgton, 
whom  they  all  Md  in  reajwct,  either  from  a  love  of 
wjience  or  from  the  stem  sosue  of  duty  for  whidi  he  was 
diatiDgqiahed,  devoted  himjeK  to  the  welfare  of  the 
iiittitutioD,  wliich  WRS  in  hk  tline  the  sole  int^aus  of  im- 
mrting  aniflical  iostructioa  to  those  who  were  worthy  of  it. 
With  this  C'JCfia]]tLe  before  him,  be  (the  Lord  Warden) 
felt  it  his  bounden  duty  to  encourage  thd  progress  of 
mQiic,  and  he  wtis  aoiry  to  obMire  that  recently  it  bad 
been  aomewhat  disparHged*  When  he  said  recently  he 
spoke  of  hij  own  childhood^  whea  he  waa  prevented  by 
the  kindest  of  parents  from  learning  mueio,  it  being 
thought  that  such  a  practice  would  distni^  him  from 
those  other  studies  with  which  he  was  perhjips  even  now 
imperfectly  acquainl^^d.  ThetB  wat  also  an  idea  that 
mxmic  mado  a  person  frivolous  and  unsteady ^  ^nd  that  it 
often  brought  him  into  undesirable  {tascciatiofiB  ]  but  he 
believed  that  the  befit  answer  to  sach  OTitictema  would  b« 
thj*t  of  Dr*  J  oho  son  when  the  qaestion  of  teaching  the 
lalouricrg  cksset  to  raad  and  write  trasrftiied,  and  when 
that  greftt  authority  said,  "  No  doubt,  if  you  give  a 
ploughboy  a  eilver-laoed  waisUsoftt  he  wiU  be  inordinately 
vain,  but  if  you  give  all  th©  pkughhoys  waiatooata 
equully  smart  that  fec4ing  will  go  away/"  Aa  to  the 
asaerLiort  that  musk  tt?d  a  mari  into  bad  company^  he  him- 
■elf  would  rfctpl^  thitt  the  feeling  was  almost  unanimous 
ainoiigat  thinking  people  that  it  wu  an  important  part  of 
flducfttion^  that  it  was  a  gimt  Aidto  tho  discipliuB  of  edu- 
cation, that  it  aaaiited  very  much  to  bring  people  into  good 
company ,  where  they  oouid  eujoy  health  i»nd profitable  ro- 
of eation,  and  that  i  t  very  often  enoouraged  them  to  no  small 
extent  in  their  rt^iigiouA  feelings  and  reUgions  duties. 
Having  that  opinitm,  he  thought  that  the  town 
of  Dover  should  not  be  bftckwird  in  availing  itaclf 
of  the  advantages  which  the  training  sohool  promised* 
They  wra^  very  proud  of  themselvcH  in  Dover.  For  a 
lengthened  period  they  had  been  termed  the  lock  and 
kty  of  tho  kingdom  J  and  they  had  lilways  been  prominent 
in  anything  that  would  advance  the  inierest  of  the  town* 
Sir  llunry  Colo  had  already  been  iDstimnontitl  in  estab- 
lishing a  rising  school  of  art  in  the  town  \  and  he  hoped 
that  the  worthy  knight' h  grefiter  ambition— that  of 
Mentilying  the  town  with  the  National  Training 
School  of  Music— would  ho  attended  with  the  sue* 
cess  it  deserved.  He  (tho  Chairman)  hoped  thaL  tho 
people  of  Dover  would  have  better  music  itnd  singing 
jn  their  eharches,  and  they  woubl  pkce  theniaelvts 
in  a  position  to  do  eo  if  thev  followed  the  advice 
of  Sir  Bemj  Cole.  He  did  not  believe  that 
^w  wore  any  English  poets,  from  Chaaoer,  Spenser, 
BiydeD,  Milton,  Shakcapear©,  and  Pope,  down  to  tho 
Teres  writers  of  this  century »  who  had  not  cxpresaod 
themBelvea  aa  to  the  at^vantaKOS  of  niTisic :  and  ho  be- 
lieved from  the  manner  in  which  they  had  listened  to  his 
remarks,  that  the  pwple  of  Dover  approoiated  the 
certain  results  that  would  follow  a  further  V*iltivation 
of  the  art.  It  was  suggested  in  some  cjuart^ra  that  tho 
Engilah  fluffered  from  a  national  disadvantage  in  tho 
study  of  mosic.  He  believed  the  pronunciation  of  our 
kngnago  inclined  ma  to  shut  oar  mouths^  which  was  no 
doubt  a  fatal  defect  in  a  singer;  but  otherwise,  he 
believed  that  tbi*  country  had  &»  mauy  advantages 
as  any  other-  We  attrackd  hure,  mainly  by  our 
wealth,  the  very  heat  artista,  both  sitigers  and  in- 
strumontali*ta,  and  fc^ir  Michael  Costa  bad  giv^n  his 
opinion  that  in  natural  advantages  we  were  superier 
to  other  nationa.  Baron  Marochetti,  the  eminent 
Bcolptor,  he  niight  add,  had  remarked  that  there  was 
every  type  of  beauty  in  the  Englieh  femaJea,  and  Sir 
Michael  Costa  declared  that  the  voice*  of  the  EngHah 
girls,  if  properly  trained,  were  peculiarly  clear  and 
heautifiih  With  all  these  advantages,  he  contended 
that  the  inatituLion  whoie  claim  a  Bir  Henry  Cole  and 
himself  hhd  been  nd vacating  was  one  that  would  be  tf  i 


serv]^  to  the  [country,  ajid  o<Q«  that,  af  Loid  Woi 

of   tho    Cinque    Fori^  he  should  he  m^  h^if 
support. 


On  the  motion  of  Canoa  Poelki  Hoond«d  W* 
Laws,  a  committee  was  appointed  for  Bovfr,  «All 
borough  the  other  towns  m  the  Omque  {Vsti  im 


invited  to  co-oper&to ;  and  after  the 
the  amount  neoeasary  for  one  scholiirship  hid  fcosi 
sorihed  in  the  roomf  the  pnooe^diogs  cloAcd  with  vs^ 
thanks  to  Sir  Henry  Cok  and  thm  nobl^  Lord  Wi 


GEOGRAPHICAL  00NGRE8S  AKD 
BITION  AT  PAEia 

[from     a.    CORBJKTOKniST.} 

From  the  eooDomio  uid  ooniai«fQul 
maps  and  survdya  of  Bntt&h  India  here 
several  intefcttmg  features^  notibly  ralatiiu : 
tnot  ivh«re  the  caltivation  of  the  mirilitiihla 
has  beoL  de^^loped  and  carried  on ;  hk«vtii 
growing  diitdiOt  of  Assam,  and  the  vilkyof  th«i 
pooter,  whence  it  is  aaid  fully  oae-oigh£h  of  * 
growth  of  ti;a  is  prodiu^  of  tha  finest  q 
indeed  this  is  a  district  of  vast  and  gmwi^ 
which  in  the  course  of  Um«  may  «Ten 
itself. 

Archscologlflts  and  bibUcal  students  wUl  devtrt« 
attention  to  the  series  of  exhibits  by  th«f  PidasCifli^ 
ration  Fuudj^  illustrative  of  the  results  obtfc 
various  i^xpeditioiiSj  investigations^  and  arp] 
Major    WUaoD,    Captain    Andoraon,   Capi 
Professor  Palmer,  M.  Cknnont  Crannean. 
Drake,  Captain  Stewart,  and  Liient.  Ckmder. 
important  object  in  this  group  m  t^e  t^iil' 
tour^modol  of  the  Holy  City  and  its  immi 

Before  q  uitti  og  the  British  seotion,  tolef 
he  made  to  the  display  of  geodetic^  m^ 
menta,   which  indudaa   Captain  Geocg«'i 
aextant^  self-replenishing  artificial   bori^Bi, 
mercurial  harometer,  mnHe  ajid  exhibited  by 
Porter,  Loudon.      In  the  last-named  intfr 
mothod  of  iiiling  the  baromebar-tube  with  pm 
and  obtaining  the  requisite  vQ,cuiim,  by  meam 
cord,  which  has  the  effect  of  broaMng  up  tha 
ioty   globules  and   freeing  it  from  air*  y 
ioi^vmiiUR  and  tiflc^ctive,  as  saving  tht  lOOf 
proct^  of  attaining  that  object  by  the  agency 

The  share  of  Franco  herBelf  in  c^ntrihutinf 
the  wall  and  floor- s|HK:-e8  with  obj^la  of  la 
utility  connected  with  tlu  viriiiai  hrmochct 
graphical  and  eofimte  wd<momt  i*  natuxitUy 
able.  The  gtmeral  tmpreisioii  It  deodisdlyi 
and  markedly  demonstrative  of  tlie  immum 
relation  to  such  subjects^  within  thb  lait  fi««f 
L'xiiibita  also,  unlike  what  ii  mainly  to  to 
dopar Invents  allotted  to  the  other  00lllltJi«^ 
tinctively  educational  character  oTwf  a  h 
Another  peculiarity  oonaist  in  the  fad  thai  t 
of  War  is  a  L^rge  and  imp    '  i  rributor, 

curiously     with    the    pre  pacific 

claimed  for  the  whole  yi....^..-^,..f,r„      tiula 
oMcial  dopartmenl  is  dtit?  the  coloaaui  of  tha 
vi^.f  the  Ittrge  map  of  Fnuice,  which  OOPU^M 
wall  at  the  easteiTi  eod  of  the  Salle  dm  JT 
the  platform,  and  domii;ntoa  as  it  wflr»ll* 
ceedings  of  the  Congress  when  sitting,    Ja 
certainly  it  is  largo  enough,  compri^ins  *>** 
(til.  6in.  by  lit  Sin.)  and  an  ar«a  of  ar^t 
out  in  point  of   scale  it  would  be   sntpi^B 
similar  worka  of  othor  nations^   B^IM""^  ^ 
U20,000thi   whmM  the    Uti'  «« 

alluded    to,   of    tlu    JKW    Jfpi  ^ 

I  -SO.OOOth*    As  a  oooiaqaetit  ot  uw  *«*•  ^*  ^ 
i^mallness  of  the  aoalc,  th«  g«s«ial  t^M  i* 


pif^  and  confuted ;  d«taiU  oan  <mif  bo  teen  bj  oIo»e 
(i^imtiaii  into  <^&ch  ^hoiit,  iknd  ut  eran  a  vto-y  eiuail 
liUt3jc«  th^u  coalesce  fmd  dogenerate  into  a  doud^ 
plgcv  hki^  thi)  tilTeot  of  rq  tuiiit'a  *^«tamp*'  oq  a  peDcll 
IffiDg,  K>  tlial  from  the  hall  itself  &0  that  is  realiaud 
ttteg^eral  eiH4at  iineof  the  conntr/j  and  pQaailily  the 
imc  ill  thu  chief  rivers,  the  Ehoou^  S^uiet  Loire,  and 
|fi0HjiG,  ftjr  whi£:h  eTtfQ  the  aid  of  tn^mor;  and  imagina'^ 
IP  hflj  Lugdy  to  he  evoked.  But  for  any  e3£t<5idfld 
peeptiua  or  cocapreheDaive  grm^  of  the  phygjcal  oon- 
(BntiQa  of  France,  evun  of  iho  mountalu  rangea,  the 
t^  M  ii  uteleas  at  Ihe  compilation  of  so  numy 
ink  bhceta.  Ii  would  have  been  impoeaibleT  how^Ter, 
I  the  smttll  icaie  of  such  detail  mape  to  givo  the  broad 
"+  iririg  necetiHary  to  develop  such  a  general  vii^w* 
i.tiiesa,  the  viaitofs,  particularly  thoae  indigeaoaa 
toantryj  oome  and  gaze  from  the  eatrancsj  pay 
t  i^pected  ttibate  of  admiration  or  woudeTi  and  thon 
■  Uk  deiSGend  from  the  gimerai  to  the  partioular,  by 
]  Qp  to  it,  and  poking  their  ftngera  at  Toulouse  ; 
a  fertnnato  cireum^tMice,  in  thin  roapoet*  that 
iHtjT  rendered  &o  painfully  into^roating  hy  the 
diia&trouB  inundatiaaa,  k  aitoated  quite  at  the 
of  the  map^  and  conveniently  acoeaeible.  Oat' 
{utare  remaLna  to  h&  notic^,  the  di^trieta  of 
'huttmim,  annexed  by  Germany,  are  still  shown 
-larteni  frontier,  and  the  new  line  of  demarcation 
,y  indicated  by  a  tiarrow  ribbon  of  colour. 


cominercial  storm  which  burst  in  June  hu  oleared  the 
atmQgpbfire  for  a  tiu)^,  altho^ugh  at  the  eoflt  of  many 
millioas,  they  cannot  pass  over  this  subject  without  ex- 
pressing  an  opinion  that  gravtj  moral  responslbLUty  rfata 
OQ  those  banks  aud  ioatUutions  of  credit  which  have  em- 
ployed  the  funds  entrusted  to  their  care  in  supporting  ft 
system  of  trade  manifestly  uneQunC 


FEOSPEOTS  OP  COMMERCE. 

ewmg  esEtract  ii  fkim  the  kat  report  of  th^ 

Chamber  of  Commerce.     It  is  worth  the 

of   all    concerned^  which  means  the  whole 

riewing  the  oourae  of  trade  during  the  paat  six 

it  ]£  impossible  to  avoid  the  conviction  that  the 

uons  fsxpreflsed  by  the  Council,  during  a  period 

lonal  prosperity,  have  been  more  than  verified ; 

ti  reason  to  £aaj  that  the  leases  incurred  in  the 

iron  ti^ea  wiU  more  than  counterbalance  the 

it  aioee  ttcfm  the  forced  and  inflated  state  of 

three  years  ago.  The  rtiljitionfl  between  cjipital 

IT  have  been  so  completely  diaorganiaed  that 

to  a  just  equilibrium  can  be  obtained  only  by  a 

ilnfhl  process  of  disputea,  mutual  reorimtna* 

lo«fl ;    while    the   portentoua  fact    is    daily 

more    apparent    that,    notwithstanding  the 

being  incurred  by  the  producers  in  some  of 

tndeA  adiinf  from  excessive  wages,  short 

toegnlar  work,  the  foreigner  is  successfully 

with  us  in  many  of  the  principal  markets  of 

C  and  rapidly  doatroytng  the  induttrial  supre- 

whit^  this  eountr^'  has  been  so  long  renowned, 

^ferhaps,  seorcely  be  credited  in  the  latter  part 

'Mh  century  Uiat,  in  certain  staple  tmdt^a  of  thui 

itkiBbd  workmen  can  and  do  combine  to  oicludo 

or  Dthora  who  might  learn  the  same  handi- 

themnelresi  while  their  employers  appear  to  he 

to  prevent  this  mimstrous  abuse  of  the  privi- 

combination^    i3uch  thinf^  involve  the  future 

of  trades,  and  your  CoonoO  cannot  hut  hope 

of  sdf-pT^eaervatiQn  must  ahortly  come  to 

of  both  cn(i[jloyer  and  employed,  and  pro* 

!i  mniw   sensible   and  health y  condition  of  their 

I  ions.     For  some  time  paat  a  large  portion 

hinato  commerce  of  the  conntrj^  has  been 

.  i  unprofitable  and  even  disastrous  by  the  enor* 

'perationa  ef  insolvent  tradeiB»  and  the  re  vela- 

^fhich  have  talcon  place  receutly  show  to  what  an 

rig  point  the    eady  ahnsb  of  credit  had  reached. 

!  ml  portion  of  the  commercial  community,  using 

111  or  credit  with  duo  caution^  vroA  powerless 

:  "iikless  oompetition  of  thoao  who  had  nothing 

tkqobut  the  money  of  othera  who  were  weak  enough 

J«!94  it  to  them.    While  your  Council  rejoice  that  the 


THE    PBOPOSED   INLAND  SEA   IN  ALGERIA. 

Some  time  since  a  project  was  conceived  by  Captaia 
Roudaire,  of  the  French  Navy^  to  fill  thtt  immeose  de- 
presaionaj  which  are  known  under  the  nrime  of  ^^chotte,*' 
with  water  from  the  Itediterrauean.  The  subject 
attracted  great  attention,  and  was  brought  before  the 
Academy  of  Sciences  by  M.  d^^  Lesseps. 

After  some  discus iona^  during  which  many  ohjccttons 
wOTfl  raised  agiainst  tba  project,  an  expedition,  headed  by 
Captain  Koudaire,  was  appointed  to  take  the  levels  of 
the  region  of  the  chotts,  in  order  to  determine  the  extent 
of  the  area  which  waa  capable  of  being  submerged*  Thft 
expedition  included  two  captains  and  a  lieutenant  of  tho 
Etflt  Major,  an  intantry  captain,  a  surgeon -maj&r,  M. 
Duvegrier,  deputed  by  the  Greographical  Hociety  of 
France,  and  a  young  minin«  engineer.  The  expedition 
has  completed  its  work,  antf  M.  de  Lesseps  has  reported 
upon  it  to  the  Academy. 

The  operations  continued  without  a  breach  for  more 
than  lour  months,  th«  entire  tour  of  the  ehotts  having 
heAn  mado,  ami  El  Oued  and  N%rine  coanectod  by  i^ 
tran verse  profile,  ths  whole  making  a  diitnnee  of  650 
kilometres.  The  result  is  that  the  deprceaion  capable  of 
being  flooded  in  Algeria  forma  an  area  of  U,Ol>D  square 
kilometres,  included  within  34  38*  and  33'. SI"*  north 
latitude,  and  4*61"  and  3*40**  east  longitude.  In  th« 
ceritnU  portion  the  depreeiioa  Taries  from  20  to  27  metrea 
below  the  sea  l^vel. 

None  of  the  fine  oases  of  the  Souf  would  be  imm^^ed 
by  the  inletting  of  the  sea,  the  lowest  of  them,  Debila^ 
being  63  metres  above  the  sea^  In  the  OaBd-Rhirt  the 
two  unimportant  oaaee  of  Necira  and  Deudonga  wouM 
alone  be  submerged. 

It  waa  augg^ted  that  the  presence  of  the  ealt  wiiter 
would  affect  the  wells  which  fertiHue  the  oases,  but  M. 
Eouilaire  aflirma  that  he  found  that  all  the  weUs,  even 
those  nearest  to  Uio  baatn  to  be  inundatod,  were  fed  by 
a  source  of  water  higher  than  the  sea  level. 

The  €£p edition  not  being  able  to  orose  tbo  TuMinian 
frontier,  wero  only  able  to  examine  the  western  end  of 
the  chott  Rharsa,  but  they  ascertained  that  it  wa*  also 
below  the  level  of  the  MecUterranean,  and  had  an  inoline 
of  about  2  20  metres  per  kilometre  towarda  the  Golf  of 
Gabfea. 

The  basins  of  the  chott  RhEirsa  and  cholt  Melrir* 
although  connected  by  the  chott  El  *  A  aloud] .  are  not  now 
in  direct  communication,  for  tho  last-named  chott  has  eak 
altitude  of  a  '20  metres  in  it*  central  part,  and  is,  more- 
over^ bounded  on  the  east  and  west  bjr  a  chain  of  dunee^ 
These  dunes  of  Bou-Douil  and  of  Zeninim  may  be  easily 
cut  through  at  paaftea  of  which  the  greatest  altitude  does 
not  exceed  6  to  7  metres  ;  the  distance  to  eo^vate  would 
he  20  kilometres.  It  is  auggested  that  the  chott  Bharsa 
might  first  be  inundated,  and  then  a  commumcation 
being  mado  with  chott  Melrir  by  a  cutting,  the  sea  would 
soon  open  it  to  the  necoeaary  size  and  depth. 

A  great  quefition  remains  yet  to  be  answered,  namely, 
thti  amount  of  difiiculty  there  would  be  in  cutting 
through  the  Isthmus  of  Gab^.  Opinion  differs  upon 
this  point.  M.  Fuchs,  a  mining  engineer,  who  has 
explored  the  region,  ^v^  the  lathmus  a  relief  of 
40  bo  50  metres,  but  his  ieveis  ware  only  taken  with 
an  aneroid  barometer,  and  at  points,  so  that  the  queatioa 
is  atill  open. 

At  the  present  momaat  an  Italian  CSommission  u 
taking  levels  in  that  part,  and  when  the  reeults  of  the' 
labours  are  known,  the  cost  of  piercing  this  isthmtl 


.  ^  an  e6iaaa!bsSl  poiat  of  view  of 
otrrjiing  out  'Qiis' stupendous  project  of  an  inland  sea, 
will  be  detennined. 

The  existence  of  the  vast  depression,  which  some 
penens  dispttte,  is  oonMered  to  be  placed  bej[ond  all 
qnestion  by  the  obeeryationfl  of  Captain  Roudatre  and 
his  associates. 


COBBESPOSBSSCB. 


KELI08  OP  THE  CZAR  PETEB. 

Sib, — As  the  Society  of  Arts  has  always  taken  speeial 
notice  of,  and  interest  in,  art  famitare  of  all  kinds,  it  will 
interest  the  readers  of  your  Journal  to  Imow  that  there 
is  now  in  lionden,  previous  to  its  removal  to  fit.  Paters- 
hnrg,  some  fijxniture  formerly  belonging  to  the  Gsar 
Peter,  and  used  bv  him  when  as  a  shipwright  he  worked 
in  Deptford  Dockyard.  This  fonutnte  consists  of  a 
sideboard,  covered  with  most  curious  carving,  part  of 
which  seems  to  have  been  done  by  the  Qsar  Mmself ; 
a  small  book-case,  also  carved;  and  a  wrought-icon  chest, 
in  which  the  great  Peter  kept  his  ready  money.  These 
unique  articles  of  furniture  have  been  purchased  by 
a  Russian  gentleman,  M.  Gr^orio  Alexaadrovitoh 
Tsehertkoff,  and  on  their  removal  to  St.  Petersburg  will 
by  him  be  carefully  preserved  as  meoiorials  of  the  ^iieat 
Cur,  and  it  need  hardly  be  said  how  highly  tiiey  wiU  be 
prized  by  the  whole  Russian  pcKiple.  It  would  seen  a 
pity  to  let  them  pass  from  us  without  some  permanent 
record  of  them  being  Asde,  either  by  the  Society  of  Aiis 
or  by  the  authorities  at  South  Kensington.  They  are 
at  present  to  be  seen  atthe  shop  of  Mr.  Solan,  39,  Great 
Russell-street,  opposite  the  British  Museusi.  To  those 
interested  in  antique  f umitnre  these  specimens  are  well 
worth  a  glanoe.  They  aie  here  but  for  a  short  time 
longer,  waiting  only  some  official  formalities. — I  am« 
&c,  C.  B.  Axj^ay. 

Angnttttb,  1875. 

PJS. — It  may  be  mentioned  that  it  was  threngh  the 
instrumentality  of  M.  S.  Santas,  a  Russian  gentfoman, 
long  resident  in  England,  that  these  ourions  objects  of 
the  f uroiture  of  a  past  genenatioa  were  nscned  tern 
public  sale  and  consequent  oblivion. 


emoloyiiig  145,000  hands,  the  annual  pniwA  oX  «boi|| 
Irtfur  u  over  m4/M0,000  dels.     It  eapotML  in  18:3 1 
value  over  dl,600,e00  dels.,  and  iomrtsd  in 
26.e00»000  dels. ;  Ibe  ameaat^or  dotksln  goH 
8,500,000 dels.;  tte  real  est 

over   168,000|«K)  dole.,  an_    .  .    .    ,^       , 

9,000.000  dels,  far  taaas.  The  fnndsd  d*;  j»  WH  ns 
51,697,147  dota^  and  the  anonal  enlkiar  in  IWJ,  tedm 
of  Hitorest  on  4ek>  was  7J26A23  ^  Khsspiitottl 
pubUc  squares,  aod  FirfrmeuBt-psrk,  wbioh  m  one  of  ftm, 
oonUins  2.991  aoces,  and  is  one  of  the  laisssi  ptifais*4 
world. 

Oonsnmptlon  •r  lCa]4^In  Ihe  9Fear  ending  SaplmH 
l874,tiMoomnoo  brtwesstff  theUaitsd  !Lta«d«« oiana^ 
47,210,7»  boahsU  «f  malt,  a  qnanlitr  «te4i  umm^ 
1^85,894  hashek  tlMa  (hat  which  was  nsid  bf  toa 
brfWessinthepreosdiBgyear.  T4wre  was  mow  Itaa 
increase  in  England  alene,  the  <««»»«»»  n*"»f,'J^' 
4l,194;209  bushels.  The  quantity  in  Ireland Mje1©a^«^ 
buiheU,  an  inore«w  of  nearly  39,000  bushab ;  bot^qoA 
tity  in  Scotland  declined  to  2^466,914  bushds,«  " 
above  K)6.000  bushels.  In  the  LiobfisU 
which  of  eourse  iaotalles  Burton,  «»  V^^  ,^- 
4,«2l,367  *ushel«  m  1872  (the  y^^«^J*iJS 
tomb£),  5^80,697  hoshek  in  l«73.aad  fi^flOM^O  bwh^ 
in  1874.    The  quanlifr  in  like  Landon  eoUacsipa 


«Xai£EAL    V0TK8. 


.  Vhllaielphia  awl  the  axhia)illoa.-.As  Phihidelpfata 
laaobetheasatof  the  great  CsnteBoial  Schibiticn  in  1876, 
andkrce  bodksef  foreignen  wW  donbtleas  visit  it,  Coaaul 
Koattifht  in  his  ooaMaenial  oeport  on  that  port  just  iasnsd, 
details  for  their  inlocmsSiQB  the  followii^  slatistios,  which 
give  at  a  glanoe  the  aanend  aspect  of  the  oily.  Acoesding 
to  these,  Philadelphia  has  a  population  of  needy  800^000, 
and  it  lives  in  an  area  of  129|  square  miles.    The  cify  has 


1,000  miles  of  streeU  and  roads  open  for  use,  and  over  oOO  of 
these  are  paved.  It  is  lighted  by  nearly  10,000  gas  lamps. 
The  earth  beneath  eenosals  and  is  penetrated  by  184  miles  of 
sewers,  over  600  miles  of  gas  mains,  and  ^46  mftes  of  walsr- 
nipss.  It  1^  over  212  miles  of  dty  rmlways.  and  neariy 
1,794  oily  railroad  oars  passing  over  thsss  raiuoada  daOy; 
8|l925  steam  bailers ;  over  400  pubUc  sohoola,  with  eniUble 
buildings,  scd  over  1,600  school  teachers*  and  over  80^00 
pupils,  it  has  over  34»000  bath-rooms,  most  of  which  ars 
supplied  with  hot  water,  and  for  the  use  of  the  wajkr  at  low 
rates  the  citizens  pay  more  than  half  a  million  of  dollars 
annually :  it  has  over  400  places  of  public  worship,  and 
aooommodatlon  in  them  for  300,000  persons ;  it  has  neady 
•,•08  OMutfaolories,  with  a  oapiur  of  186,000,000  dels.. 


in  1874.    The  quantity  i "  ^>^ui.-j-T 

10.900,000  bushels  in  1874 ;  «ie  quanttly  m  ihs  IHlitai 
leotion  readied  2^61^1  budiA.  The  wiaatitar^ai;! 
consumed,  not  by  oouuaon  brewess,  hat  by  vistaslkn  «■  | 
other  UoenM^  ratAOers  hresring  their  own  beer.aa«rted  a 
1874  to  10,843,493  budiels,  or  868,268  bushde  l«ii  tkiaa 
the  preoedinr  year,  the  decrease  being  oWefly  mwot  tii 
persons  (in  i&kgknd)  not  vi«taallecs»bnt  lieenssd  to  leU  Imt 
to  be  drunk  on-tbe  x»reBBises. 

Xnhlbltloa  in  Japan.— At  Kioto  tkere  i«  jww«^ 
hibitien  oensiatiag  chiefly  ef  native  oti^eeSs.  Tie  »* 
exhibits  acme  beaoUful  laoqosr,  and  there  u  a  good  iS0ff  a 

specimens  of  Japanese  manufacture.  A  great  cuaoa^a* 
model  of  the  war-diips  in  which  Taikosama  {VM^f^ 
name  of  HideyoShl)  invaded  Corsa  in  the  sistseeih  «• 
tnry.  TheyenaWtagPBB(tdiflefenoe«romlliemQdMJ«t| 
and  ate  thwe-matted,  wife  iwotected  batlmes  ef  «kw« 
four  fsans  on  each  bow  aod  in  ether  pai^  of  theeUp.  T>9 
nuvt  haw  bean  formidable  vessels  in  <heh:  4ime.  A  m* 
mve  intsfssting  esBhlbilisn.  or  sather  «w»»«»*2^^*™; 
hasbesnopssS  atNasa,^«hioh  ^en  a.ii.  708  te  7^ 
the  lesldsneirof  the  Mlhadoe.  In  tfc»t  year  tto  Mto** 
Kuammn^depoaitedaUhistMasuee  in  the  Akfki^ 
the  pUoe,  wheie  they  were  ssonrsd  m  a  aort  ef  Msy-**^' 
raised  on  pillaia  ten  feet  high,  oarsfnl  provislonhMT «» 
for  ventUation.  This  itoMhonse  waa  repaiied  fiem ««» 
time  w^hsnever  neoessaiy,  ao  that  it  ia  now  to  tejw 
eaactlgr  as  it  ww  1,M0  yean  ago.  It  was  aloo  <»***• 
intsrvate  of  sinty  years,  wksa  lbs  «"••»•*? 
ooopaced  with  an  invsntcsy.  Tljsy  »»» JS*.^ 
oWef  portion  of  the  KaraexhihWan.  ThB»ars^«a«W 
vesasbof  lane  aiae,  gnlesque  wosdsn  "•*!»'g''l5ll!, 
seton  ;  sw^£h  epsaca,  the  ^ttssed  »»«J^~2 
Ohiaeee  jade  ^tfnamanti^  inlaid  work,  const  MeaeMvv- 

shoss  with  peaked  toes,  bronaes;  bribks  of  awWii  ^ 
with  hunting  scenes  or  combats  df  animala  m  ■<^~j*'?^ 
wicker  trays,  on  which  dferings  of  rice  were  ma»  »^^ 
gods,  valuable  beoansethe  year  and  *«y  of  w.^'i-g!.!! 
eaeh;  ends  multitudeof  other  articles  which  4twoaWn» 

a  great  epaoe  <o  enasaerate.  Peifcaps  .fes  <■«*  P**? 
olgeet  is  a  handeeese  glass  vass  with  a eokiapjd  gtaj«J»- 

The  evidence  of  cearss  is  very  strong,  hot  ft  »  *iKfj! 

.»o^  that  tlMvaae  isrealif  I,100  TM*  old.  «»^ 
ther  el^eotslhat  eialimsreduUy.sueh  ••*«"^ 
«.  six  in<*aa  in  diameteii  and  of  the  fo»  rf  •  »»^ 


of 


atone  with  a  hole  in  the  eaotse.    Those  s»«ipfflMd  *>***? 
been  the  Mikado's  spare  store  of  soap  when  be  kRW 
they  ate  ao  ticketed  by  the  efhibifian 


Ks».s^ 
AM 


contents  am  arranged  in  ooverad  gaHeries 

conrt|Mtfd  of  the  temple,  and  ineMe  ■^-r^^'^tow 

antinaitias.  among  which  may  ha  maatieBsdall6>snB^ 

a  copy  of  the  Iroha.  or  Japansss  ^M^g'^JSSS 
«ntii« ef  KobodiWhi  ^dUP.  774 ^  W. •^JflSSifa 
who  amalgamated  Buddhism,  Confwianiim,  sad  mm»  *- 
the  Japanaae.*Patf  Mtia  ChuitU. 
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JEEDIITGS    OF    THE    SOCIETY. 


IIAHIKATIOKS, 

fganiiing  the  Exammntiona  of  tho  Society 
f  one  diviaioti — the  CotaiEHfULL — described 
1  of  the  Journai,  has  special  reference 
t  altlioiif  h  aot  excluding  women,  who  can 
•pital  derks,  if  they  please,  as  is  well  shown 

ftd   divifiion^    the    T^cHyoiAmxcAh,    h 

[in  c^peeraMonf  and  applies  to  Manufactures* 

ationa  obviously  may  be  attended  by 

IXATIOKS  IN  DOMESnO  EOOKOMT. 

division  of  the  examinationB  haa  been 
i»  imd  will  pnrti<jularly  apply  to  women; 
I  of  the  following  subjects  :— 
doihing  and  its  Materials^ 
Health. 

HouBe-keeping  and  Thrift, 
Cookery* 

It  ID  ay  be  estpocted    that  these   subjects 

chiefiy  taken  up  by  women,  there  hi  no 

[*Bgauiit  mtm  taking  certificates  in  them. 

3tof  the  Education  Bepartment  they  are 

Ito  girkj  and  this  is  agood  reason  why  young 

not  be  eatduddd  froni  the  Society  of 

Atninationa    m  them,  if    they  please    to 

to   these  important    subjectH^     These  ex- 

onfi  will  be  by  papera  of  questions. 

AETS  ApFL£ED  to  IlTDUBtET. 

siety  has  already  held  with  succcsa  annual 
iioaa  of  Fine  Art  applied  to  Ifidostry,  and 
the  whole  subject  of  the  examina^ 
gements  are  in  contemplation  for  hold- 
ionn  in  Fin©  Arts  applied  to  In  due  try. 
way  the  whole  held  of  Arte»  Manufac- 
Commerce,  the  special  province  of  the 
f^  will  be  connected  with  a  schtm©  of  annual 
I  iu  the  future, 


mrncAL  scholabships  of  th^^  society  of 

It  is  proposed  to  form  a  f  und^  to  be  subscribed 
among  the  members  of  the  Sodety  of  Arts,  for  the 
purpose  of  establishing  scholarships  open  for 
competition  among  qualified  persons  nominated 
by  the  Bociefcy  for  examination  in  such  competi- 
tion. Members  willing  to  make  donations  or  givo 
subscriptions  in  aid,  are  rixjuested  to  communicate 
with  the  Secretary* 

The  following  subscripUong  havo  already  been, 
promi^d  :— 

Lord  Alfred  CburehiU  (Chairman  of  Council),  for 

5  years,  yearly ,♦..*♦♦.. .*.».»,  £$ 

.Sir  Heurv  Cole,  K*C«B.,  for  five  years,  yearly   h,  , . .  5 

E.  aTufaell                      „             „             „         ,,,*  5f* 

Peter  Uraham                   „            „            „         * . .  -  2 

Andrew  0»a«e)s                j,           «,           2 

E.  J.  lieed,  C.B.                n            n            i ^ 

K.  ICawlinion,  C.B.           ,«            „            „         , , . «.  2 

Edwin  Lawrence              ^            u            i ^ 

Edward  Brooke                ,,           „            , 5 

Hyde  Clarke » . . » ,*,,,*,,.,  6 

F.  A,  Abel,  FE.S. .....* .•,•  S 

Hevm&ur  Tmilon  , * .**>*,*  fi 

Major^Gaafiral  F.  Eai-dley-Wilmot,  E.A.,  F.aB,  *  *  & 


FEEE  SCHOLAESHlPfi  IS  COOKKET. 

The  following  are  the  rules  for  the  competition 
for  the  free  sohol&rships,  to  be  held  in  the  National 
TrainiJig  School  for  Cookery,  which  were  offered 
by  the  Society  of  Arte,  lind  announced  in  tho 
/otirnai  of  aoth  July,  page  763  :— 

"  With  the  View  of  aaiistiog  this  impqrtmiit  njovement  im^ 
i|)reiuilisg  tbo  ktiowledge  of  it,  eapeclulj  amooi^f  iDBtitutiom 
m  Vmon  with  the  Scd^tv;  the  Council,  on  the  19tb  July, 

{jiifiAt'd  the  fullnwiug  refolotian :— *Thftt  a  notice  be  pab- 
iflhi^d  tbj&t  the  Council  &re  prepared  toeBi&blifthtiTe  fchular^ 
«Mps  of  thavslae  of  £10  10a.,  ^ving  itt*e  Initmcuon  iQ* 
fiiAAle  teadturs  of  oook^y  to  be  traced  aC  th«  Nntiotiti  | 
Train^ng^  School  for  CooVcry  ;  *ych  echoIarAhip  to  he  awarded 
by  compelltion  t  the  membciTtf  of  the  8od  ety  of  Arti  uid  of 
toitirations  in  Unioa  with  tbe  Society  to  have  the  privilei^ 
ol  aaming  cAndidatee  for  oodi petition/  It  )■  expected  th^t 
amy  w«U-Mluciited  kdy  who  boeome^  a  certificate  teacher  of 
cookery  (not  a  domestic  cook)  iiiay  look,  forward  to  obtAinlci^ 
an  iucoQie  oi  XlOO  a-yew,by  conducting  a  local  ichool  whene 
adult*  of  all  cla«^9€*,  and  the  atodenta  of  public  BOhoolB,  nmy 
attend  to  rocci^e  inatmction  and  to  praottae.'^ 

The  following  are  the  aubjecU  for  the  cempeti'r 
tion  in  October  next  :— 

EUBJBCT8  FOE  ExAKDrATlOW* 

1.  Beading  aloud  and  recitation,  so  as  to  give 
evidence  of  ability  of  speaking  cle^ly  to  numbera. 

2.  Writing  from  dictation,  legibly,  quicldj,  and 
correctly. 

3,  Arithmetic,  four  first  rules  and  biHs  of  paroelt, 
and  book-keeping  by  single  entry. 

4,  Tests  of  aptitude  for  cooking  and  ef^idetioo 
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of  cleanliness,  method,  and  order,  to  be  exemplified 
by  preparations  for  cooking,  and  cooking  simple 
dishes,  such  as  potatoes,  eggs  and  bacon,  mutton 
chop  or  kidney,  rice,  currant  dmnpUng,  &c.,  and 
defying  up  afterwards. 

5.  Candidates  desiring  to  compete  must  be  be- 
tweeen  20  and  30  years  of  age ;  they  most  send  to 
the  Secretary  of  the  Society  of  Arts,  Adelphi, 
London,  W.C.,  in  their  own  handwriting,  the  name 
of  the  member  of  the  Society  of  Arts  or  Institution 
in  Union  recommending  them,  with  their  own 
names  and  addresses,  .and  present  occupation  if 
any,  on  or  before  the  30th  September  next.  If 
they  are  summoned  to  attend  the  competitions, 
they  will  be  required  to  pay  a  registration  fee  of 
one  shilling  each  before  the  examination  com- 
mences. 


CANTOB  LECTT7BS8. 


The  fourth  lecture  of  the  course  of  Cemtor  Lec- 
tures on  *'The  Material,  Construction,  Form,  and 
Prino^>les  of  Tools  and  Contrivances  used  in 
Handicraft,"  by  the  Eev.  Abthue  Rigg,  M.A., 
was  deUvered  on  March  1st,  1875,  as  follows : — 

Leotube  IV. 
On  Hammers, 

In  the  previous  lecture  reference  was  made  to 
the  chief  elements  which  produce  the  large  amount 
of  energy  derivable  from  hammers ;  these  are  mass 
and  velocity.  Now,  for  the  purpose  of  comparing 
the  effect  of  one  hammer  with  another  (of  the 
same  material,  shape,  and  mass),  it  is  clear  we 
should  be  able  to  refer  the  imposed  velocities  to 
some  common  standard.  No  artificially  produced 
velocity  has  been  so  exhaustively  investigated  as 
that  of  gravity. 

It  is  well  known — thoroughly  well  known — 
with  what  velocity  a  body  falling  from  a  measured 
height  will  strike  the  ground,  ^erefore,  the  con- 
verse is  true ;  knowing  any  velocity  it  is  easy  to 
ascertain  from  what  height  a  body  must  fail  in 
order  to  acquire  this  velocity.  Hence,  to  deter- 
mine the  power  of  a  hammer  it  is  usual  to  esti- 
mate, as  accurately  as  circumstances  permit,  the 
velocity  at  the  time  of  impact,  and  then  to  con- 
sider tiie  problem  transferred  to  one  common 
source  of  velocity,  viz.,  gravity,  and  ascertain  the 
height  a  body  must  have  fallen  under  the  influence 
of  gravity  alone,  in  order  to  acquire  the  observed 
velocity.  The  reason  why  this  is  done  will  bo 
more  apparent  if  one  method  of  estimating 
such  work  as  that  of  hammers  be  explaine<L 
Holding  this  21b.  weight  in  my  hand,  and 
letting  it  fall  through  a  space  of  3ft.,  the 
energy  in  the  weight  when  it  strikes  the  table 
is  said  to  be  2  X  3  =  6.  If  through  six  feet, 
then  the  energy  is  2  X  6  =  12.  Again,  if  in- 
stead of  2  lbs.  weight  it  had  been  one  of  4  lbs., 
then  these  respective  energies  would  be  4  X  3  =  12, 
and  4  X  6  rr  24.  These  resulting  figures  are 
called  foot-lbs.,  because  they  are  obtained  by  a 
combination  of  the   feet  through  which  a  body 


has  fallen,  and  the  weight  in  lbs.  of  that  bodf. 
Now  in  this  act  of  fa^ng  nnd^  the  infinenci 
of  gravity  alone  there  is  an  increase  of  Tdodty, 
according  to  a  well-known  law.  Casiom  and 
certain  mathematical  c<Hi8idstation8  have  led  to 
the  adoption  of  the  height  of  the  fallneedfalto 
impart  a  velocity,  rather  than  the  adoptioa  o! 
the  velocity  as  the  element  to  be  comlnned  widi 
the  mass  of  a  hammer  in  order  to  determme  iti 
actual  energy.  Hence,  whilst  striking  Uewi  vhk 
hammers  we  endeavour  to  note  the  vdodty  at  tbs 
time  of  impact,  it  will  pa4iaps  now  be  deir 
that  this  is  only  done  in  <»der  that  from  nA 
observed  or  deduced  velocity  the  height  thzoo^ 
which  tlie  hammer  must  have  fallen  under  m 
influence  of  gravity  alone  to  acquire  that  vdodtr 
may  be  known.  The  flgures  of  this  resoltiog 
height,  and  not  the  velocity,  are  those  which  eoia 
into  the  future  of  the  problem  now  oocapymg 
consideration.  In  handicraft  hammers  tho, 
whether  the  velocity  be  imparted  directljfrom 
muscular  effort,  or  indiiectly,  as  in  the  "dit^" 
and  dead-blow  hammer,  through  a  combiiiitMt 
of  mechanical  appliances,  it  will  be  needfol, 
in  order  to  institute  a  comparison  of  energiei, 
to  convert  the  effect  of  these  contrivanoet  into 
what  would  be  the  equivalent  to  them  bd 
imaided  gravity  alone  been  the  acting  ftgent 
To  express  this  otherwise  we  may  say  that  ^ 
simple  pile-driving  machine  is  the  representitin 
mechamccd  form  into  which  all  hammer  wok 
must  be  converted  in  order  to  calculate  energy. 

It  will  therefore  be  well  if  at  this  stage  we  in  a 
while  leave  the  handicraft  hammer  with  iti 
attendant  muscular  energy,  and  consider  oolf 
the  action  of  gravity.  So  important  is  it  to^ 
clear  upon  the  effect  of  gravity  on  falling  bodia* 
that  the  results  of  the  consideration  on  whidi  vt 
now  enter  may  perhaps  bereasonedoutin  twoiad^ 
pendent  methods,  with  a  view  to  make  dear  bj 
the  second  method  what  may  not  be  sobytb^ 
first.  The  first  method  may  be  called  th« 
popular  or  common  sense  one ;  the  seconi 
the  mathematical  or  scientific  one.  On  a  falling 
body,  gravity  acts  continuously.  It  is  a  foro 
which  is  continuiJly  adding  to  its  former  effects- 
Hence  the  mode  of  measuring  or  estimating;  it 
must  differ  from  those  cases  in  whiohamasiof 
matter  is  always  moving  at  the  same  rate,  or  hu 
been  struck  by  one  finite  blow.  In  the  cir 
of  gravity,  if  a  mass  of  matter  be  let  &^ 
from  rest,  then,  whilst  the  velocity  at  ti»e  coa^ 
mencement  of  the  fall  is  0,  yet  at  the  epd  ot 
the  first  second  it  will  be  found  to  be  numng*^ 
the  rate  of  32*2  feet  per  second  in  EngUfl^ 
Therefore  adopting  the  usual  plan  of  average,  ni» 
adding  ihe  extreme  velocities  together,  and  dirid- 
ing  by  2,  we  get  the  space  t&ough  which  th* 
body  must  have  fallen  in  this  second  to  ^ 
0  +  32-2  ^2=16-1  (say  16  feet).  Now  in  the  ctfj 
of  a  hammer  falling  vertically,  it  is  poasihle  to  add 
to  or  subtract  from  the  force  of  gravity,  and  tflu 
question  presents  itself,  if  the  intensity  of  nrnac^ 
energy  or  steam,  or  water,  or  a  spring,  orotherwii* 
is  (say)  doubled,  then  is  the  velocity  of  the  hanmff 
doubled?  Atfirstsight  it  would  appear  to  be  *o, 
but  a  little  thoughtful  reflection  will  show  ttaX  it 
is  otherwise. 

Suppose  such  muscular  force  be  exercised  aj  to 
move  the  hand  through  the  air  at  a  v«ioe^  ^  ^^ 
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ict&  pef  »0CCttidp     Now  if  this  muscular  foToe  be 

r  'iteed  to  fte  to  produ(^  a  yelodt y  of  20  feet  por 

Qd,  can  this  velocity  be  obtained  by  doablin^ 

raojKnilar  efibrt  P    Let  us  seo.    If  no  fresh  con - 

".>aa   cnt«r,  doubling  the   effort  will    certainly 

ible  tbe  Telocity.      But    fresh    eondifaoTis    do 

j\     Here  ia  one — m  the  same  space  of  time 

:  e  06  msay  pazttdee  of  wSx  h&ve  to  be  pushed 

]"  as  wiBire  pualitd  adde  in  the  foruicr  case, 

refore  thete  wkme  would  demand  double  the 

^uud  muBColar  effort.      Again,   each   particle 

liii^  to  be  struck  or  moved  ajide  by  twice  the  force 

which  hiMl  been  previously  nsed,  for  if  not,  then 

^^'t^  double  velocity  would  not  be  attained-    Hence 

[lay  be  dednced  thn-t  doubling'  the  nnieciilor 

-Ltiiirt  will  not  double  the  velocity.  Indeed,  taking 

l^omdaration  what  has  now  been  said,  the 

Ion  will  be  that  four  times  the  mn9cul«r 

-t  will  be  fieeded  in  order  to  obtain  twice  the 

"■itr.     And  similar  reasonings  would  «how  that 

I  times  the  hiuscuIm*  effort  would  be  required 

yarder  to  obtain  thrice  the  velocity.     If,  there- 

>  th«^  name  hmnmer  be  used,  this  quefftion  pre- 

1  itself :     la  the  work  done  by  the  hammer  in- 

in  the  ratio  of  the  mnacular  effort,  or  in 

k  of  the  velocity  'f  In  other  words,  if  I  exert,  four 

"  I  or  nine  times  the  muscular  effort,  do  I  get 

"*  ~T»  times  the  work  out  of  the  hammer  or 

?  or  thrill  the  original  work  ? 
&w  to  estimate  the  work  in  the  blow  of  the 
aer,  the  space  through  which  the  hammer* 
must  fall,  under  the  influence  of  gravity,  in 
*  to  acquire  the  velocity  of  impact,  must  be 
niued,  since,    as  wag  previously  remarked, 
■  tiie  name  of  space,  and  not  under  that  of 
ity,  the  element  enters  which  is  used  in  the 
'ition  of  the  powers  of  hammers. 
B  example  of  the  table  alluded  in  an  early  part 
n  lecture  may  be  useful  r — 

fnMlf  i*r  i},c  l«d/  niQft  haire 

)fe0t   .... * l'66feet 

^    •"* 3-0    ,, 

-"' '^       ^''^l    ti 

^ 14*00    „ 

■    ' '•    •     2iv^0    ,, 

re  the  vclocsity  of  a  hammer  be  doubled, 
I  the  work  in  that  hammer,  depending  as  it 
lypon  **Bj>ace,"  is  increased  four-fold;  if  the 
'   '  be  quadrupled,  then  the  work  is  increased 
h-Md,  aa  is  evident  by  a  comparison  of  the 
r  opposite  the  velocities  in  the  table,  e,ff.,  10 
0,  1.5  and  SO,  20  and  40,  also  10  and  40;  in 
■latter  (40)  the  apace  is  sixteen  times  as  great 
l^the  former  (10).      Therpfore  the  work  in  a 
^ier  ia  inert^ased  in  proportion  to  the  muscular 
'n  and  not  in  proportion  to  the  velocity, 
take  another  view.      Gra%dty  in  the   cases 
Te  us  ia  a  force  producing  motion,  and  under 
^'"'  ciTcmnatances  forces  are  measured  by  the 
'  ity  they  can  commumcate  to  a  unit  of  miisa 
mil  i-if  fitiv%  in  this  case  to  UK  in  one  second, 
[lat  at  the  beginning  of  a  second  a 
iTip  with  a  vdocity  (v),  and  at  the 
'^ind  with  an  increased  velocity  (v'j, 
I'ltv  r.ummimicated  would  be  (v^ — ^v). 
v*iloci(y  were  communicated  to  a  unit  of 
m  tb#.   measure  of    the  force  would  be 
C^re  must  be  had  not  to  allow  the  mmd 


to  condder  as  the  same  the  measuTe  of  a  force  and 
the  measure  of  the  energy  of  a  given  hammer. 
Tbia  {V — v)  is  the  meoiure  of  the  force  only,  and 
it  maj  be  represented  by  T  when  the  body  com- 
mences its  motion  from  a  state  of  rest.  This 
is  the  mathematical  expression  for  a  force  pro- 
ducing dynamic  atrtion ;  it  is  in  fact  a  mode  of 
expressing  the  iniemitt/  only  of  a  force,  and  is 
quite  irrespective  of  the  energy  that  force  ean 
impart  to  a  maas;  because  this  energy  depends  not 
only  upon  the  nmt  meaanre  of  the  force,  but  also 
upon  an  element  of  space,  and  this  latter  element 
ia  deducible  from  a  combination  of  the  measure  of 
the  force  with  the  time  during  which  the  forcJ© 
acts,  and  which  force  is,  therefore,  ficcond  after 
second,  adding  its  effect  in  each  aecond  to  the 
fl4^cumulatcd  effecta  of  all  precedent  seconds. 

Now  it  has  been  already  explained  that  the 
velocity  of  a  body  at  the  end  of  one  second  falling 
freely  from  rest,  and  influenced  only  by  gravity, 
will  be  ^2-2  feet,  therefore  the  qiace  passed 
through  in  this  first  second  is — 

0  +  32*2 

— or  16'1  foet. 


Combiuo  this  measure  of  space  with  the  explained 
measure  of  force,  then— 

V        V= 

Fcrco  X  Space  ^  V  X  —  — 

2  2 

Now  when  gravity  is  the  force,  it  is  known  froui 
many  experiments  that  32  "2  is  the  measure  of  it. 
In  the  foregoing  equation  these  ficures  m^j  be 
inserted  instead  of  the  word  **  force/' 


Than  32-2  X  Space  ^  — 


Or  Space  z=  - 


2  X  32'2 


in  the  ease  of  gCMvi^. 


From  this  equation  we  can  change  the  observed 
velocity  of  a  hammer  fit  the  time  of  impact  into 
the  space  through  wMcb  under  the  influence  of 
gravity  alone  the  hammer  must  have  passed  inotder 
to  have  acquired  that  velocity.  Thus  we  can 
divest  the  problem  before  us  of  aU  those  peculi- 
arities which  would  certainly  encumber  it  if  the 
varying  means  of  producing  velocity  bad  to  be 
considered  and  measured.  If  this  deduced  space 
be  combined  with  the  weight  in  lbs.  of  the  hammer 
we  shall  have  the  measare  of  the  energy  of  the 
hammer. 

An  illustratioa  may  make  this  more  clear,  Sup- 
pose a  hammer-head  weighs  2  lbs.,  and  the  velocity 
at  the  instant  of  the  blow  was  observed  to  be  at 
the  rate  of  25  feet  per  second  ;  now,  substituting 
these  figures  for  the  general  repreeentativc  of 
them,  via,,  V  in  the  previous  paragraph,  then  the 
space  through  which,  under  the  influence  of  gravity, 
a  hammer-head  must  have  fallen  to  acquire  tlus 
velocity  will  be 

(2^)*  B15 

—  =  —  =  9  7  l^t. 

2  X  S2-2         U*^ 

or  10  feet  nearly,  the  work  of  one  blow  of  that 
hammer  would  be  represented  by  2  X  10  =  20  foot 
pounds,  that  is  to  aay,  the  blow  of  this  two  poimd 


hammer  under  the  circiimstance®  disclosed  would  | 
produce  an  eMf^t  aiiuxliir  to.tliat  ol  a  weight  of  20 
pounds  falling  through  a  space  of  one  foot,  or 
forty  pounda  through  six  tnoiies,  or  two  hundred 
and  forty  pounds  tibrough  one  incih.  So  acting 
^ia  practically  changinie:  m oscular  force  and  the 
I  Yelooity  caused  by  it  into  gravitation  force  and  the 
Telocity  caused  by  it,  A  species  of  change  with 
which  we  iire  all  familiar,  when  gold  and  copper 
coijis*  arc  changed,  the  former  for  their  respective 
values  in  the  latter,  or  wlien  yards  arc  changed  to 
inches*  or  lbs.  to  cwts*  When  this  change  has 
taken  place,  varying  muscialar  energy,  and  varying 
sorts  of  hammers,  are  brought  to  one  denomination, 
and  may  be  compared. 

Beside  the  surface  work  produced  by  hammers, 
there  is  some  hitherto  myaterioua  and  &&  yet  un- 
investigated internal  work  done  by  them.  It  is 
easy  to  mjike  clear  the  fact^  of  which ^  however,  no 
satisfactory  explanation  has  yet  been  offered. 

There  is  on  the  table  an  ordinary  magnetic 
noc+dle,  the  ends  being  directed,  as  usual,  to  mag' 
netic  north  and  south.  If,  now.  this  common  iron 
poker  be  bold  in  the  hand,  and  the  lower  end 
directed  towards  the  north,  but  inclined  about  07* 
below  the  horizontal  line,  the  poker  may  be  said 
to  be  in  the  line  of  the  dip  of  the  magnetic 
needle.  Now  atrike  the  poker  two  or  three  blows 
upon  the  upper  end  with  an  ordinary  engineer's 
hammer ;  it  will  be  found  that  some  internal  change 
has  taken  place*  Direct  first  one  end  of  the  pokor 
and  then  the  other  to  the  same  pole  of  the  needle, 
and  ropukion  will  be  manifested  in  one  case  and 
attraction  in  the  other.  Now  reverse  the  poker, 
making  what  was  the  lower  end  the  upper  one  ; 
strike  it  as  many  blows  as  were  ^ven  to  it  before, 
apply  it  to  the  magnet,  and  it  will  be  found  that 
both  ends  attract  the  balanced  needle,  thus 
showing  that  some  change  has  taken  place,  for 
the  poker  has  lost  all  trace  of  magnetic  polarity. 
Give  two  or  three  more  blows,  and  it  wiU  be  found 
that  the  magnetic  effects  are  the  reverse  of  those  in 
the  first  case.  Such  a  simple  experiment  in  the 
private  room  prepares  us  for  results,  equally  un- 
accountable in  cases  where  metals  are  subject  to 
hammer  impact,  or  that  which  is  equivalent  thereto ; 
henoe,  for  example,  it  is  apparent  why  the  com- 
pass needle  on  iron  ships  may  be  affected  in  con- 
«equ@EU3e  of  the  tremor  to  which  the  veftsel  is 
iumeoted  owing  to  blows  from  waves. 

Nor  10  it  a  quastion  of  apparent  phenomenon 
alone  which  has  to  he  regarded  in  this  ine^sphcable 
work  of  hammers.  These  magnetic  manifestations 
seem  to  be  aocompanied  with  internal  material 
changes  which  sometimes  make  their  existence 
too  clear  by  fractures  as  unexpected  as  they  are 
dangerous.  Through  the  kindness  of  the  atitho* 
rities  of  the  engine- works  at  Crewe,  the  diagrams 
.upon  the  wall  enable  me  to  detail  to  you  in 
I  eeneral  terms  the  results  of  many  carefully  eon- 
r  aucted  investigationa  into  the  consequences  of 
blows  as  from  hammers  upon  cold  metals.  In  one 
case  an  axle  of  a  locomotive  tender,  with  its 
wheels,  of  which  the  diagram  is  a  longitudinal 
section  of  full  size,  was  subjected  to  a  series  of 
blows.  These  blows  were  successive,  periodic, 
and  adjusted.  Many  experiments  were  made, 
and  the  results  tabulated.     On   the  diagram  is 


•  tf  cm«  penon  twB  940d,,  &ndmii(}tb«r  hu  30$.,  mad  a  third  ta*9 
11,  thtte  must  ba  mliiQed  to  out  mvUl  bfffofre  ooi&parliOQ. 


represented  the  axle  of  the  tender  of  akencaotin, 
the  wheels  being  fixed  in  their  usual  ^ms%.  ^ 
dimensions  of  the  axle  are  6  feet  1 U  tmhm  \m^ 
5}  inches  diameter  where  the  wheel  is  kef^  m, 
and  the  axle  projects  8}  tnebei  beytrnd  th^  ^Wl 
A  weight  of  CM)  lbs.  was  eauEcd  to  fall  Erom  s  kadi 
of  ive  feet  upon  the  same  part  of  tb««ik,m, 
that  marked  E  in  the  diagram^  In  the  fiuillii 
iron  axle,  a  crack  manifested  it«eM  afbcr  US 
blows,  and  the  axle  was  broken  by  f*,§i3 
When  the  axle  was  of  steel,  and  of  the 
dimenmons,  the  weight  struck  5(J,1H)0  blowi 
height  of  £T<e  feet  above  the  part  B. 
3,040  blows  were  given  by  the  same  wd^% 
from  a  height  of  ten  feet :  theti  t}i«  a-ski  h 
two  pieces  across  the  section  marked  k  m 
It  is  remarkable  that  in  this  caae  iiiere 
previous  signs  of  injury,  the  sound  caiupl  , 
blow  preceding  that  which  fraetured  th«  axil 
as  cdear  in  ita  ring  as  that  ^m  Iher  Sift' 
struck,  A  ^xelul  e^ftminatami  of  k 
which  has  been  oauMd  by  repeated  Wows. 
times  shows  that  the  stmetnre  of  the  mt' 
changed  from  Ebrous  to  granular,  Wt  tkii 
often  seems  to  be  only  in  the  line  of  ihs  h 
and  not  to  extend  to  the  depth  of  one-tailij 
inch  on  either  side  of  it.  Calculated  afici 
priociples  detailed  in  this  and  the  previovi 
the  measure  of  the  energy  tgroeaided  * 
iron  axle  cracked  ia  repreeented  by 

6,128  X  60  X  5  =  1.838,400 

and  after  being  cracked,  and  before  tha 

ajlS  X  60  X  5  =  1,IH,W 

making  a  total  energy  of  2,iJ52,9(>i).  Kow 
the  steel  axle  fractured,  there  was  cxpendd 
it,  first  an  energy  represented  by 

60,000  X  6U  X  a  =  15,000,000 
and  this  was  succeeded  by 

3,040  X  60  X   10  =  1,824^000 

i.t',,  before  the  fracture,  the  steel  axle  wi 
jected  to  a  total  energy  of  16,824,000,  of 
axle  before  it  fractured  was  subjected  to 
nine  times  the  hammering  given  to  the  ii 
before  the  latter  cracked, 

Besults,  as  yet  inexplicable*  such  at  theti, 
very  clear  that  we  have  much  to  learn  in  refi 
to  the  elective  energy  of    hammim    i 
materials  on  which  they  operate. 

In  another  and  even  more  extonsifv 
experiments*  the  effect  of  what  in  a 
was  called  the  •*  tapping  "  action  of 
investigated,  for  a  metal  rod    wni  ffiibj< 
continuous  and  unifonn   strain  irhOil 
The  eonseqncnce  of  this  rotatio<i  uadflrl 
the  same  direction  is  to  bring  i~~" — :— J-*i 
parts  of  the  rod  into  alternate 
pression.    The  arrangement  af  tbd 
periments  will  be  very  dear  on  an  t 
this  diagram. 

A  rod  12i  inches  long  aad  ^me  wxk 
was  turned  out  of  one  1|  diimeter.  The  Ii 
was  tapped  to  the  headstcN^of  a  Uilw*  ^^ 
inches  from  the  krgar  diameter,  ■ 
end  of  the  cantilever  a  weight  (gffQj 
was  suspended,  and  the  bar  conttni 
The  fracture  occurred  clo«e  to  llw 
It  may  suffice  to  state  that  anftftn^ d% 


and  I 
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experinents  nndsr  aimilar  ooaditioiis  sliow  that 
wUQst  an  iron  rod  broke  after  94,385  rotations, 
a  ited  one  did  not  yield  until  10>248,433  rotations. 
An  inqoirr  of  much  interest  with  respect  to 
bammerB  is  tnis— what  diffiBreiioe  is  produced  on  a 
xnAterial  if  struck  by  a  light  hammer  moving  at  a 
high  velocity,  and  a  heavy  hammer  moving  at  a 
low  velocity.    Take  the  problem  with  figures. 

(1)  Snj^ose  a  hammer  weighing  two  pounds 
stnkes  a  material  with  a  velocity  of  40  feet  per 
second,  then  the  height  from  which  that  hammer 
fiinder  the  action  of  gravity  only)  must  have 
fallen  would  be  24,845  feet.  The  work  in  that 
hammer  would  be  represented  by  2  X  24,845  = 
49.690  foot-lbs.  (say  50). 

(2)  Again,  suppose  a  hammer  weighing  10  lbs. 
strikes  the  same  material  with  a  velocity  of  18  feet 
per  second,  the  height  from  which  that  hammer 
(under  the  action  of  gravity  only^  must  have  fallen 
would  be  5*0311  feet.  The  work  in  that  hammer 
would  be  represented  by  10  X  5*0311  =  50,311  ft 
lbs.  (say  50). 

Thus  calculated,  theee  two  hammers  are  said  to 
have  the  same  amount  of  work  in  them,  or  to  be 
capaUe  of  doing  equal  woik.  Howei^er  equal  in 
Una  ssnie  the  work  done  by  theae  two  hMnmers 


may  be,  yet  in  actual  praotioe  in  the  workshop  theae 
results  are  not  genenUly  regarded  as  identical. 

Here  are  a  number  of  croquet  balls ;  let  them 
represent  the  moleoulea  of  a  material  rtmdk  by 
theee  two  hammers.  Here  are  two  balls  of  equal 
size,  but  the  weight  of  one  is  double  the  weight  of 
the  other.  It  h&B  been  loaded  at  the  centre  wii^ 
lead.  You  will  observe  that  this  row  of  balls  on 
the  table  is  reaUy  resting  upon  what  may  be  de- 
scribed as  a  slightly  curved  concave  wooaen  rail- 
way, the  curvature  just  sufficient  to  keep  the  balls 
in  contact  with  each  other.  Let  this  ball  of  light 
weight  roll  down  and  impinge  upon  the  one  nearest 
to  it ;  the  tremor  passing  through  the  series  of 
balls  drives  but  one  ball  from  the  further  extremity. 
Now  let  the  ball  of  double  the  weight  pcorform  the 
same  operation;  then  two  balls  are  oriven  from 
the  opposite  extremity.  These  are  the  effects, 
whatever  be  the  velocities  of  the  impinging  balls, 
for  not  any  increased  velocity  will  alter  the  num- 
ber of  baJls  set  in  motion  at  the  extremity, 
although  it  will  the  distance  theee  balls  travel. 
It  is  dear  that  the  tremor  which  jMuaed  through 
the  balls  in  the  latter  case  differs  in  degree,  if  not 
in  kind,  from  the  tremor  in  the  former  case.  If, 
now,  you  will  make   a    **  scientific   use  of   the 


Fig.  27. 


pagination,"  these  balls  in  line  will  be  the  atoms 
or  xaoleoules  of  a  body,  the  impinging  balls  will  be 
hammers  of  diff<u?ent  masses,  and  as  tiiere  are  sur- 
roundings in  the  molecules  which  are  not  in  croquet 
haUs,  evidence  of  faats  cannot  carry  us  further, 
and  the  speculative  conclusions  of  the  internal 
work  done  oy  hammers  must  be  left  to  those  who, to 
thdr  own  satisfaction  at  least,  can  pronounce  upon 
them.  One  conclusion  may,  perhaps,  be  admitted. 
In  the  case  of  rivetting,  it  may  be  inferred  that  by 
the  use  of  a  heavy  hanmier,  the  hot,  soft  rivet 
laight  be  made  to  fill  in  the  recesses  of  the  rivet 
hole,  whilst  tiie  lighter  hammer  would  simply 
close  over  and  finish  off  neatly  the  hammered  end, 
without  a  cup  swage  being  put  over  it.  The  heavy 
j^ammer  transfers  (if  the  expression  may  be  allowed) 
its  mass  into  the  interior  of  the  struck  material, 


whilst  the  lighter  hammer,  acting  on  the  aame 
principle,  does  not  put  so  much  of  the  material  in 
motion.  Again,  this  question  of  difference  in  the 
results  is  equally  apparent  in  the  case  of  balls  shot 
from  rifles  against  a  sheet  of  glass.  In  the  case 
of  a  small  b^  and  high  velocity  there  is  as  dear  a 
penetration  as  though  the  hole  had  been  drilled ; 
in  the  heavy  ball  and  low  vdodty  there  is  a  destruc- 
tion and  cracking  of  tiie  material  suzrounding  the 
hole  through  which  the  ball  may  have  passed. 

It  may  be  said,  and  with  truth,  that  the  lom  of 
these  bullets  exercises  a  most  importasnt  influence 
in  the  results  now  dwdt  upon,  and  some  m^  be 
asking  themsdves  how  is  tids  branch  of  the  sub- 
ject to  be  connected  with  hammers  ?  A  few  more 
words  and  we  shall  see.  Through  the  kindness 
of  Messrs.  8pon,  the  annexed  illustrations  (from 
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tht  "  Dictionary  of  Engineeting,''  pubUahed  hy 
them)  as  to  the  aff^^ti  of  shot  with  differont  formed 
pemelxartiiig  ends  have  been  lent  for  this  report, 
and  &  glance  at  the  figures  will  show  how  rery 
much  the  results  are  afeted  by  the  form  of  the 
face  of  the  shot* 


Now  to  apply  the  remarks  wbicih  hare  been 
made  during  the  last  few  minutes  to  hjimmers. 

On  the  table  aro  the  hammei's  used  in  gold- 
beatiner^  MeflSTf*  More  wood,  of  Wbitfield-street, 
Tottenham -court-road,  have  not  only  supplied  these 
bammers  from  their  workshope,  but  they  have  added 
this  further  kindneas  in  xno anting  between  glass 
various  stages  of  the  procefia  of  gold -beating,  and 
practically  to  iDuatrate  the  operution  one  of  their 
workmen  is  in  the  room  with  all  the  appli^mces 
needful  to  show  you  how  their  hammers  arc  need* 

The  facea  of  these  hammers  requuie  our  first 
attention.  They  aro  slightly  convex,  and  upon 
the  amount  of  this  convexity  depends  their  value. 
Here  is  a  very  old  hammer^  but  still  a  very  good  one, 
better,  1  am  told,  than  any  of  its  younger  assotiittea. 
Why  good  I-'  because  the  convexity  at  the  fucCi 
coupled  with  the  weight  of  the  hammer,  produces 
exactly  that  effect  upon  the  metal  whioh  is  desired* 
Perhaps  the  delicacy  of  the  operation  wiU  be  more 
truly  appreciated  if  the  jjrocesa  bo  described,  and 
then  witnessed  In  operation. 

The.goM-beater's  art  in  the  production  of  gold 
leaf  was  pn^ctised  (aay)  3.00(1  years  ago.  He  uses 
for  the  production  of  the  leaf  three  hammers, 
with  abort  him  dies;  one  weighing  IT  lbs.,  the 
aecond  0  lbs,,  the  third  Tlba. 

It  is  a  somewhat  curious  commentary  upon  the 
principles  which  govern  our  handicraft  procedures, 
that  one  of  the  hammer-hejids  of  the  gold-beater 
is  heavier  than  the  single-handed  sledgehammer  of 
the  forgeman  and  smith,  which  weighs  only  H>  lbs. 
It  may  be  well  now  to  compare  these  two  heavy 
fiinglc-handed  hammers* 

Fig.  2y  and  tig.  30  are  the  heads  of  sledge 
hammers* 

It  win  be  obacrved  that  the  centres  of  gravity 
of  those  aledges  are  below  the  intersection  of  the 
handle  with  the  head,  The  object  of  this  is  that 
the  workman  may  the  more  easily  and  truly  bring 


down    the  faoe  of  the  hsmmrr  upon  tks  ^ 
Kow  look  at  finy  of  these  gold-Wt^r*^ 
This  171b.  one  for  example,    Th&ombr 
of  the  head    la  about  the  ee&tte  of  tko  uw  sj 
which  the  handle  is  fixed*    The  gold-beikf  JM 
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tically  ignores  the  centre  of  gr^~^- 
serve  the  faces  of  these  hammers 
materially.     Old  and  worn  as  thu  mu^^  ^..^^^^ 
Messrs.  More  wood  tell  me  it  hac  beat  mB 
workshops  for  fifty  years)  it  is  sontehtMi  fifi« 
as  the  best  hammer  on  their  premiswi, 
to  result  from  the  form  of  the  fiuie* 
hammer  face  is  fiat  or  nearly  so,  Ha 
the  aiTis  taken  off.  The  gold-beatea^e  L 
is  very  different.     The  f acse  and  ards  W¥  & 
to  special  and  not  ohanoe  cuivatupe.*i.    Siiati 
be  diapoaed    to   question  the  j't' 
parison,  because  the  one  is  emj 
metal  and  the  other  on"  cold.     Ijioac  w^al 
think  must  remember  that  in  eac^  oii^  to  < 
sion  of  area  h  often  the  object  of  h 
must  also  be  home  in  mind  thAt  whilit  I3ii  1 
cules  of  hot  iron  may  be  said  to  wpftt-**  - 
weld,  so  also  in  the  proceaa  of  gold-b' 
is  much  disintegration  and  re-weldlnf 
leaf  (for  gf»ld  in  the  thin  state  wbI£ 
Perhaps  a  thoughtful  practical  smitli 
hinta  from  aoaj^uloba^^ationol  thc| 
craft. 

Great  as  is  the  contrast  between  the  iiomi 
weights  of  these  two  bammera  it  is  rtill  i 
malous  that  to  bo  struck  by  such  a  tuMm  of  3 
the  gold  is  placed  in  the  thinnest  and  f 
lightest  of  animal  skins. 

For  ^e  first  hammer  160  piecee  of  foftd 
weighing  6  grains,  are  put  into  a  '*eijt ' 
vellum  and  beaten  for  twenty  uunutes  ^ 
hammer,  which  falls  fibo\it  eightj  t^ 
Each  beaten  leaf  is  divided  int^  f. 
a  "  shoder'*  made  of  skins  w^ -^i 
process,  and  containing  7(Ki 
two  hours  with  a  t*  lb.  hammL: , . . 
times  per  minute.    Each  is  agmin '  - 
and  put  between  the  leaviis  of  a 
posed  of  000  of  the  finest  sMns,  each  i: 
fi-om  the  ciDcnm  of  oxen,*bettteti  hr 
with  a  7  lb.  hammer,  falling  senrly  S^^ 
minute.     The  gold  is  thus  pSineed  to  t 
inch  I  less  than  our  instrumt  i 

the  thinness  is  usually  ^ftU* 

•  A  Imrgt  liqiMll*  of  iji 
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poation  of  the  Hght.  The  mountings  between 
these  sheets  of  plate  glass  illustrate  yarious  phases 
of  the  process,  and  if  any  one  will  examine  them 
by  transmitted  light  he  will  appreciate  that  mode 
of  estimating  thickness. 

Such  is  a  brief  description  of  the  mode  of  gold- 
beating.  Now  as  to  the  hammering.  The  work- 
man stands  erect,  and  uses  the  hammer  with  equal 
facility  in  either  right  or  left  hand.  The  whole 
body  from  the  loins  upwards  is  in  motion,  and  the 
ease  with  which  the  work  seems  to  be  done  is  ap- 
parentiy  a  practical  contradiction  to  the  laborious 
duty  these  heavy  hammers  might  impose.  An  ex- 
planation must  be  sought  for  this.  The  books 
("cutch,"  "shoder,"  and  ''mould")  are  placed 
on  solid  anvils ;  the  blow  falls  truly  upon  them. 
These  books  are  of  elastic  material,  and  formed  of 
leaves,  between  which  are  not  only  pieces  of  gold 
to  be  expanded,  but  thin  films  of  air. 

Now  air,  as  well  as  vellum  or  skin,  is  elastic. 
Hence  the  hammer  falls  upon  what  may  be  called 
a  compound  elastic  body.  Consequently  there  is 
a  rec<m,  and  I  am  informed  that  the  effort  of  the 
workman  in  checking  the  height  to  which,  the 
recoil  would  raise  the  hammer,  is  more  fatiguing 
than  that  re^niired  to  impart  the  blow.  From 
what  was  said  in  a  former  lecture  this  is  aconse- 
qnenoe  of  the  muscular  structures  then  explained. 
Hence  it  is  dear  that  the  blow  of  the  hammer  is 
resolved  into  two  elemental  parts ;  one  the  recoil, 
the  other  that  portion  of  the  dIow  which  is  actually 
retained  (if  the  word  may  be  used)  by  the  book  and 
ntOiaed  by  the  gold.  Clearly  this  portion  is  dis- 
tributed between  the  leaves  of  skin  and  the  plates 
of  rold,  but  the  latter  seem  to  x>ossess  themselves 
of  the  whole,  for  the  littiebook  of  skins,  measuring 
about  five  inches  square,  and  about  five-eightiS 
of  an  inch  thick,  and  worth  about  £10,  will  last 
nearly  two  years,  and  even  then  has  a  very  fair 
pecuniary  value  to  the  beaters  of  what  is  popularly 
called  gold-leaf,  i.e.,  Dutch  gold.  • 

If  now  we  reflect  upon  the  operation  just 
witnessed,  it  consists  in  spreading  and  so  enlarging 
tiie  area  of  a  flat  surface.  Now,  suppose  blows  to 
be  gtruck  in  succession  upon  the  centre  of  the 
pi^,  then  this  extension  of  the  metal  would  be 
iwuted  by  the  thick  periphery. 

It  is  evidently  needful  so  to  adjust  the  convexity 
of  the  hanmier  face  as  that  the  atoms  of  gold 
^y  be  so  pressed,  and  no  more  than  to  force 
themselves  amongst  the  contiguous  atoms,  pushing 
tbese  forward,  and  so  on  to  the  margin ;  these 
"margins  having  been  previously  thinned  for  the 
purpose  of  receiving  the  superfluous  gold  from  the 
^ddle.  Thus  much  may  suffice  to  satisfy  you  that 
the  forms  of  the  faces  of  a  hammer  are  of  as  much, 
•nd  indeed  more,  importance  than  those  of  either 
Om  or  cannon  balls.  The  latter  have  been  studied, 
Slid  the  principles  arrived  at  with  respect  to  them 
nught  very  fitly  be  applied  to  hammers. 

The  experiments  with  the  croquet  balls  have 
weir  bearing  upon  gold-leaf  making.     Had  the 

f^  ^n  strudc  witii  a  Hght  hammer,  the  effects 
Ji  the  successive  blows  woiud  not  have  penetrated 
wthe  middle  of  the  thickness  of  the  "cutch," 

■*«  although  the  workmen  may  have  turned  it 
^  and  over  again,  the  gold  in  the  middle  would 

I     ®^and.      So  accurately  are  the  weights  and 

*^  of  the  hanuners  proportioned  to  the  needs, 

"^  I  am  informed  if  the  cutch  is  even  one-six- 


teenth of  an  inch  thicker  in  consequence  of  coarser 
skins,  the  beaten  gold  is  not  satisfactory. 

In  this  penetrative  power  then,  with  these 
wonderfully  light  skins,  and  gold  leaf  so  light 
that  if  the  finger  be  drawn  over  a  leaf  it  seems  to 
vanish  in  the  pores  of  the  skin,  and  in  the 
rivetting  of  iron  plates  in  shi]^  building  and  boiler 
making,  the  heavy  hammer  is  a  necessity  not  to 
be  compensated  for  even  by  a  lighter  one  pro- 
ducing the  same  units  of  work. 

It  cannot  fail  to  interest  you  to  witness  another 
process,  in  which  also  a  heavy  hammer  is  the  finish- 
mg  tool.  On  this  side  of  the  room  we  have  had 
the  process  of  gold-beating ;  on  the  other  side  are 
thoseengagedinmakingspringsforcarriages.  Con- 
trast witii  this  work  of  the  gold-beater  that  of  the 
spring-forger.  Each  artisan  delivers  the  work 
finished  from  the  hammer.  In  each  case  the  ham- 
mers are  heavv,  i.e.,  the  gold-beater  uses  a  short- 
handled,  one-handed  hammer,  the  spring-maker  a 
longer-huidled,  two-handed  hfunmer.  The  gold- 
beater stands  upright,  and  his  whole  body  moves ; 
the  spring-forger  stoops;  and  his  body  is  as  rigidly 
fixed  as  possible.  The  gold-beater  does  notexpend 
energy  in  driving  the  hammer  downwards;  the 
spring-forger  expends  much  energy  in  accele- 
rating the  velocity  of  a  falling  hammer-head 
— ^the  spring-forger  puts  his  right  hand  above 
the  handle,  in  order  not  only  to  add  to  the 
accelerating  force  of  gravity,  but  to  resist  that  re- 
coil which  the  gold-beater  accepts.  Each  has  to 
expand  the  surface  of  metals.  Now  the  element 
which  enters,  causing  two  such  opposite  modes  of 
dealing  with  the  same  object,  is  heat.  The  spring 
smith,  with  a  skilfully  arranged  hollow  fire,  heats 
the  end  of  a  parallel  oar  of  steel,  and  it  is  essential 
that  as  much  thinnine  and  tapering  of  the  bar 
should  be  had  as  possible  from  each  heat ;  hence 
the  blows  must  succeed  each  other  with  great 
rapidity,  and  he  cannot  afford  to  lose  any  portion 
of  the  energy  of  the  blow  during  the  conversion 
of  it  into  recoil ;  and  there  is  not  in  his  case  any 
reason  to  do  so,  because  there  is  not  to  be  any 
transference  of  energy  through  one  bar  of  steel  to 
another.  The  whole  effect  of  his  blow  is  required 
on  the  spot  where  it  may  fall. 

To  show  the  varieties  that  exist  in  the  skilful  appli- 
cation of  hammers,  let  me  take  one  more  exanrple. 
Here  are  two  extreme  hammers  as  used  by  the  makers 
of  files  which  are  also  entirely  the  production  of 
hammers.  Messrs.Stubbs,ofWarrington,  have  sent 
them  with  two  chisels  and  two  files  as  examples 
of  the  largest  and  smallest  files  made  with  the  chisels 
and  hammers  used.  It  will  be  observed  that  in 
the  largest  hammer  the  handle  is  very  short,  and 
inserted  into  the  metal  at  a  very  acute  angle.  This 
hammer  weighs  10  lbs.  In  the  smallest  hammer 
the  handle  is  longer,  but  also  inserted  into  the 
head  at  an  acute  angle:  the  head  in  this  case 
weighs  less  than  half  an  ounce.  In  both  the 
centre  of  gravity  is  below  the  insertion  of  the 
handle  into  the  head  ;  tiie  panes  of  these  hammers 
are  small,  every  provision  being  made  to  ensure 
the  reaction  of  the  blow  bein^  through  the  centre 
of  percussion.  The  skill,  rapidity,  and  uniformity 
with  which  these  hammers  are  employed  is  really 
surprising.  Let  any  one  with  even  a  magnifying 
glass  examine  the  cuts  upon  this  large  18  inon 
file,  or  upon  this  delicate  needle-like  small  file, 
and  he  will  be  satisfied  that  in  the  use  of  these 
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hammerm  great  core  and  skill  a?e  requirt^l.  The 
rapidity  with  which  the  blows  are  given  £9  Yety 
great,  for  the  maker  of  tbia  email  tile  can  make 
from  250  to  300  cuts  x>er  minute ;  the  numWr  and 
delioacj  of  these  cnts  may  be  inferred  from  the  foot 
that  in  a  find  h&If^ronnd  fUe  of  ten  inches  long 
there  may  be  u  mtmy  as  20,000  ohiael  cuti« 

To  the  kmdneat  of  Major  Maitland,  of  the 
Eoyal  Gtui  Eactoriee,  Woolwich,  we  are  indebted 
for  some  expeiimenta  and  calculationJi  with  respect 
to  hammars,  which  are  likely  to  prove  bothTaluable 


I  and  intm^^tmg*     They  were  nude  Tspan  l 

j  cylinden^  of  which  examplfit »«  upm  ^  L 

I  and  the  mean,  from  thFoeexpcfiiDeatis.dthi| 

<  pression  of  Mtch  from  one  blow  o!  tbelMtt 

scribed  in  the  first  and  second  colamiii  k  I 

the  third.    The  other  oolnmnB  in  tb«  tMp  t  ^ 

thesuselves.    The  lait  column  is  m  Eid^tiga  j 

own,  and  althongh  expressed  in  wordi  1 

verse  criticism,  it   is  neverthaksB  null 

in g  in  a  somewhat  non-sdenlific  imm  ^i 

obtained  from  the  hiumner^  descdJbed  in  I 

column. 
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U 

'325 

59 

46 
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43 
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S9^ 

H 

Heavy  sledge  (raiaed)  ». 

m 

'374 

D8 

m 

*4 

BB2,000 

8,Oft7,WMS 

31-6 

HH 

m  -S76 

Haavy  aledge  (swung),. 

2fli 

n   -374 
0    '377 

-376 
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36 

3i 

000,000 

3^150,000 

82H) 

64 

•  EjccIu 

sivfi  of  tt 

ut  ud  It 

fipP»»«U 

^_^ 

Eeforence  waa  made  to  compound  tools  ^when 
speaking  of  the  capabilitiea  of  the  hand  as  a  com- 
pouncl  tool.  This  (Fig,  31 )  is  one  of  the  moat  compact 


of  the  class  which  has  fallen  nnder  my 

is  only  six  inches  loug»  and  yet  compn^eiWS** 

viz.,  a  hammer,  a  claw  for  eatractiDg  iiaiK<1 


Fio.  31, 
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ilkn  (the  movable  oonnigated  piece  seonring  a 
irm  hold  of  the  pipe),  a  nut-wrenoh  or  spanner, 
i  aorewdrirer,  and  a  bit-liandle. 

Thii  lecture  on  hammers  was  closed  by  a  de* 
option  of  the  purposes  to  which  various  hammers 
n  the  table  were  adapted.  Many  of  the  varieties 
esnlted  horn  the  fancy  of  the  artisans,  oUiers 
rom  the  necessities  of  the  case. 

This  portion  of  the  lecture  cannot  be  reproduced 
Q  type.  Messrs.  Boon  have  supplied  from  the 
^ume  previously  alluded  to  some  illustrations  of 
lammers  which  may  supply  the  place  of  that  which 
)  lacking. 

Fig.  32  is  a  ship  carpenter's  hammer-head  with 
law.  It  differs  from  ordinary  claw  hammers  (see 
hg  35and  Fig.  36)  in  that  the  handle  is  not 
trapped.  In  English  claw  hammers  the  handle 
3  strapped  up  the  sides,  as  seen  in  the  Figs,  re- 


ferred to;  in  many  American  daw  hammers  the 
strapping  is  carried  up  the  back  and  the  front  of 


.  Why  this  change  has  been  made  is 
Fio.  82. 


not  very  apparent,  for  by  it  one  strap  (that 
nearest  the  daw)  is  in  tension,  the  other  is  in  com- 
pression. In  the  English  strapping  both  are  in 
tension.  "Fig,  38  is  another  example  of  a  non- 
strapped  claw-hammer.  In  these  cases,  if  much 
power  is  required  when  the  daw  is  used,  it  should 
be  applied  by  pressure  on  the  face  end  of  the 
hammer  as  wdl  as  upon  the  handle. 


Fio.  33. 


^.  33  is  a  coach-trimmer's  hammer-head. 
Fig.  34. 


Bg.  34  is  a  hanmier-head  used  by  masons. 
Fio.  35. 


J 


Bg.  35  is  a  slater's  hammer,  with  pick  and  claw. 
Fio.  36. 


(^ 


Kg.  36  is  a  ^fireman's    hatchet  or  tomahawk 
banuaer. 


Fio.  37. 


Fig.  37  is  a  carpenter's  wooden  maUet. 
Fio.  38. 


Fig.  38  is  a  cooper's  claw  hammer. 
Fio.  39.  Fio.  40. 
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FlO*  41. 


Ftcj.  42; 


Fta,  43* 


Pigs,  39  to  43  ftitj  various  forms  of  hommer- 
heads  in  genc?ral  use  amongst  engiuoers  and 
mechanics,  rlifiering,  it  will  b^  observed,  chiefly  m 
tlie  form  and  tiuglo  the  pane  m^aJtes  with  th« 
handle. 


Fio.44, 


Pig.  45, 


ISga,  44  and  45  are  boiler  maker*s  hammers,  and 
chiefly  used  in  rivetting. 


An  improvemeTit  m  safety  himpa  has  been  devised 
hyM.  A,B.  Boall«iDt,of  Pam.  It  00DfltBl6  in  aupplvinif 
■tfety  lamps  with  dr  from  oalfiiae  ih&  mine.  Fiied  pipei 
are  carriod  down  th©  mine,  and  brftncbe*  aro  led  mlo  lUl  the 
WOtkingft.  Thrtjagh  Uiese  compressicd  air  is  forced  from  tb& 
Kurfaoe  by  air- pumps,  and  lampa  are  scrowed  to  tbenir-pipeB. 
Tbe  cylinder  whicb  incloMi  tbu  flaoie  is  protected  by  a  cagp, 
and  the  pr^daota  of  cotiibuBlioii  ji^m  off  tbfoupb  two  pieces  of 
wife  gauao.  Tho  matob  for  ligbtlng  tbe  Uimpis  im^rtcd 
tbrough  a  upring  clip,  i^ited  witbin  tbe  lamp,  mid  cancot 
hi*  withdrawn  imtil  tutiiigiiiflhad. 

A  meeting  lias  been  held  at  Sydney,  Kcw  South 
Walea,  in  favyor  of  the  anneiation  of  New  Oninea  by  tbe 
ImpuHal  GovorainMit  A  reaolmtioa  wa«  pawed  pointing 
out  the  TOportanca  of  Now  Guinea  aa  a  fisld  for  coloniaation, 
and  ttflirminif  tbat  it  sbonld  be  iijKnediatdy  coloniW  in  tbt 
Interesta  of  bumanity  and  comioeroe. 

The  fiiimmaiy  of  results  of  raiboad  operatioaB 
in  1874,  in  tb<>  United  Stat^,  aljowa  tbat  tbe  gToat  earn  in  gi 
were  6,000  000  dob,  leaa  tban  in  1873,  while  in  tbe  operminff 
expfln^t  Iheie  was  a  rt'dnctiois  of  UjOQ.OCOddi,,  cind  in  the 
net  eammga  an  increaae  of  8,700,000  dola. 


MISCEILAVi&m 


pirraamailil 


GEOGEAPHICAL  OOSGRB^  AXD  ] 
BmON  AT  PAEIS. 

Th«  finU   m&iUmg    ol  tba  Cbofrni, 
$ciimU6c  hvmsM^m  ptopss  d  thit  iob 

took  plAco  <m  Wedneaday,  iha  llllt  ; 
dea  Etats,  at  tbe  Toilerlea. 

Adtniral  Bu^an  La  Eonclera  Lb  lAmtj  | 
Gmiduding  sittisg,  whioh  waa  dciTot^  to  th«i 
ment  of  the  awards  of  the  joriea  in  tha  dtflftnil 
The  Miniiter  ot'  Public  Inatroctioat  Bl.  Wil 
preaeint  on  the  pktform,  zmd  made  an  ntixllfl 
of  wbieli  OHO  great  merit  was  its  breirii^.    That 
President  of  the  Repablic,  and  Uia  PMlei;  1. 1 
with  other  Statt'  fuuctionanes,  wereal«| 
the  audience,  in  one  of  the  tribnnei,  m  ^ 
apart  for  distinguished  viffitorft  among  vbom,  I 
it  was  antimpatfd  that  the   Grand  Do.* 
would  have  been,  fotmd.     Not  with: 
known  taatee  thai  wny»  it  ii  _ 
Tulto£inipeotioniii«du  by  him  onTuc*lir« 
fonawed  in  the  mRemoon,  had  ^\i?a.  hu  lsi\, 
nem  a  lurfelt  of  iaTiuia  and  acinmcty  nod  ti  I 
WDMi  merely  forma!  he  may  be  escuied  Isr  I 

The  letters  of  diatinrt»..n  ..^^  .r.M  to  j 
Section  compfiied  the  f  v^tn^n^  J 

menta  :  —The  Adtiu3Pil^  J  i         ^     •  '  i  -  ■  °^^  'J 
the  Ordnance  Stuvey  DepurUi^t  of  tJM  ^ 
Southampton),  and  the  Indian  TDpogii{ilL' 
nometncalDapartment  (both  in  group  lj( 
Surrey  of  Oreal  Bdtaim,  aad  the  Mt( 
(group  S) ;   likewise,  in  the  same  ^np, 
giaphicBl  Society ;  and  tbe  PaJotme  L  , 
and  English  Alpine  Oub,  under  gnmp  1* 
Tunnel  Company,  rimilarly  honoiiTied,  mft^lil 
na  rislating  to  both  Knghmd  and  JVioo^ 

Onr  oounii^  not  bving  repnaaatod  m  | 
hiitoric  and  didHctio^noe^wmitbwmi 
Jnrios. 

The  only  fei^ture  of  the  progiftinnu  i 
bo  exeeuted  wa4i  a  visit  of  iuipecxtioD  totbli 
Fatitf,  fijced  for  the  following  day,  by  iuefc  of  I 
bera  aA  remained  for  that  purpoee,  as  iim  to  r' 
special  reception  held  by  the  Manlyd<i^iaAi 
Eopublic  on  Wednesday  evening,  which  vii  i| 
afTalr,  The  Qeo^raphic^l  Ezhimtion, 
the  Cougresa,  will  remain  open  till 
month. 

While  dGYDting  ihemaelvea  moat 
buaineaa  of  the  aoctions,  during  ths  tesi  t^^ 
scientific  work,  tbe  m embers'  bare  hadpionMI 
sundry  eienraious,  or  visits  of  inspediAO,  of  al"^ 
lighter  character,  combining  am"--^'^*'^'^  •J^i" 
^after  the  manner  of  our  owr 
the  Advancement  of  Sdenoei,  At 
iti  ffen  w  omni"^  for  which,  inde^  tht»  1». 
paper  has  ere  while  hem  m  laueetious. 
— but  vrhieh,  novortheless,  the  Tim^f  iouit  ciswi 
with  Btiiiidlng— fire  neither  to  he  daspiitd  a 
aa  being  needful  rekxatiun  tnm  hafd,  f 
routine  work- 

Thus  on  the  *'  Ordre  dea  TsmTiut  ia  i 
programme  of  labourt,  Thut«ky  < 
for  a  aoiree  at  the  Paria  Ohwf«|oi^ ; 
excursion    to  Saint«GerTr;  ':  Ujr; 

Compi^gne;  Monday,  ins; 
visit  naving  aome  tpecin]  l-i-r^^L ...  ..Lii^^} 
in  view,  thufl  neither  e^d^tding  ftU 
flolely  devoted  thereto* 

The  ins|>oct40n  of  tbe  ' 
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I  h  tt  dmrg^i  o(  the  celebrated  French  utrf>noinOTf 

litvnivi^waM  banft  of  iU  principal  object  and  in- 

N^  by  the  unpTOpitioiig  st&ta  of  tho  weather,  the 

iag  oompietelj  ahro^ded  Ibj  h^iivy  roifidotidfl^ 

^Ts    the    geogTApheTs    a    liberal     pluvioaa 

,    Moreover^  the  new  gre^it  equatorial  teleHcop« 

yert  ready    lor   nAe.     I   need   nat,    therefore^ 

jour   space  with  «  lonpf    catalogue    of  &&itQ' 

«ad    philosophical   inBt^umonU  of    prt^eifiton, 

thcMe  of  me  Koyal  ObHCTvatory  al  Green* 

mr  yf t  entor  ut  locgfii  into  det/dl  of  the  romut© 

il  Miocia  Uboura  of  obMzving,  record iiig»  and  utilis- 

It,  thiit  ftfo  here  contluuoiulj  curjc^  on.     I  merely 

■d  tho  moat  recent  propoflal  of  Itfl  diatinguiBhed 

^  to  initiate  here  the  flystoDi  long  in  opsrution  in 

■  n  tnetropolis;  and  to  efitdblish  electrical  com- 

LiOii  from  the  grcAt  timeskeep^r  of  the  Obaerva- 

<  the  churchei  and  publii::  buildings  of  F^ia. 

upiartuit  horokgical  initrament  is  a  nuisterpiece 

irmiDship  and  preci«iou,    reoofding    of    couMe 

i.^4n  Tlmo  :  it  la  erected  in  the  CatacombB,  eotne 

i.fl  foet  below  the  level  of  the  grotmd,  so  ae  to  be 

"'     1    from    ail  the   diiturbing   infiaonceft   of 

ion  and  razmtions  of  teoipf^mture.     The 

.  ...L^iiietrie  reading  at  tbii  tubterranean  level  i^ 

"  Centigrade,  correaponding  to  50*^  Fahrenheit. 

'3  X  matter,  however,  that  cannot  h&  quietly 

n  the  Dirflctor  of  the   Observatory,  the 

iibHc!  Work  8^  and  the  Prefect  of  the  Beine. 

m^i  "'    I icipal  Council  of  PariSf  at  whoee 

|l|» '  in  and  maintenance  of  the  necee- 

i^  1^  tyed,  have  a  veto  in  the  affair: 

vnia  in  the  presa  on  th<i  abaenco 

r  mora  properly  the  I*re3ident  of 

t'Jil  L  ouucU,  firom  the  Internatienal  banquet 

iiall,  given  by  the  Lord  Mayor  of  London, 

J'-  i^ngliab    readers  familiar  with  the  famous 

Floquir't,    and   the  body  of  which  ho   it  the 

Tcprc«entative^  your  readers  will  understand  that 

k  ii  telle  dioftded  for  the  project,  on  the  inAn- 

«tion.     The  wires  would   conununiciito   frrtly 

f*-  I .    '  '  r-k  »t  the  Luxemburg,  now  the  scat  of  the 

*^\^'  I ;     '  y ,  siiico  the  destruction  of  the  Hotel -de- Ville 

tuiimtiitinc ;  and  thence  a  network  of  telegraphic 

*"  dircrge  to  all  the  churches,  mairitsa  of  arron* 

and  the  like. 

la  equally  unpropitiona  to  the  excnni&nistai 

^  to  the   ilust^e   of   Saint- Qermain    through 

Man.     The  interest  of  tius  Tisit  centred  mainly 

ibition  of  the  modem  reproductions  of  ancient 

defetifiiye  woapons  of  warfare,  and  in  the 

e^edmental  demonstraiiona  of  tbi^tr  use 

by  act\tal    exuinple.      The   vmitoxs  were 

the  Galio'Itoman  Museum  by  the   director 

BCtor,  MM,  Bertrand  and  De  Mortillet,  as 

Abd  M^Uo,  engin^or  in  chief  of  the  work- 

led  to  the  institiitioi],  the  skilful  constructor 

H^ndno^octi  of  Ancient  military  appliAnoea. 

'^voi  deaned  necessary  by  the  late  Kmpexor, 

Iff     i^j.  the  work  of  pre|^ng  hia  "  Life  of 

'    for  the  moment  a  familiar  subject 

i  the  action  brotight  fay  the  es&ecutors 

piililjjibt^rB,    MM.    Pl^n   et    Cie,  agtiinst    his 

i  ex^culort*,  to  recover    £6,000    damages  for 

.  wtien  of  the  work  and  non-fulfilment  of  com- 

which  the  Paris  Tribunal  has  just  nonsuited  the 

"Vnd  in  oon9e<|aenco  the  preseal   ouUectkii 

4f  the  dlmensione  and  muterUli  m  dflfaibad 

authors*    A  range  had  been  prepax^  ftnd 

oral  at  lO^metxa  inlcfrvaia  (11  yards,  or  half  a 

*od  5L  Maltve  OTeoapHfled  by  the  osorcises  the 

of  oaeh  w^pon. 

jg  with  the  jaTcUn,  or  dart,  fitted  with  the 

'^         imtam^  or  loop,  attached  to  the 

<y  the  range  is  greutly  increased, 

.      _ :.  tance  of  60  yards  was  attained, 

"*  mud ;  12  yards  havbg  been  attained  under 


more  favourable  circumsUnces.  The  pilum,  or  Eomaa 
javelin  came  next ;  this  ccntists  of  a  pointed  iron  head 
let  into  a  handle  of  wood^  like  a  harpoon,  and  about 
f>4  feet  long,  and  was  the  favourite  weapon  of  the  Itomaa 
soldier  at  aboat  20  yards  distance,  prior  to  an  onslanght 
with  the  sword.  This  was  followed  hy  emiUl 
iron-pointed  darts,  diBf^harged  with  a  iling  to  a> 
great  heightf  and  falling  point  downwards  some  TO  or  SO 
yards  off!  As  a  variety  of  thoie  hand-weapons,  the 
use  of  the  asmjtJt,  with  the  aid  of  the  wooden  wummrra, 
was  ilhistrabed,  ranging  TO  or  SO  yards,  with  surpiising 
accuracy* 

Snb^quently  the  machinsi  of  the  catapult  class  were 
set  in  action ;  firstly,  the  0»<i^«r,  consisting  of  a  strong 
wooden  lever  affixed  between  two  ttghUy  twisted  knoU 
of  cord,  attached  to  a  stout*  heavy,  wooden  frame ;  the 
outer  end  ot  the  lever  is  drawn  back  by  means  of  a  winchj 
and  then  made  fast  by  a  cord  pas&iT\g  through  a  hook ; 
'  a  aling  fastened  to  the  free  extremity  of  the  leTCT  OOft* 
tains  the  heavy  missile,  when,  on  the  oord  being  slipped 
by  a  triggeri  the  tension  of  the  cards  forces  the  lever 
forwards  with  great  force,  projecting  the  he«vy  mjiss  to 
a  considersble  distance,  aneh  as  1 10  to  180  yard^.  The 
hf!!i>!ia  is  constructed  on  oomewbat  BimiUr  principlee,  the 
strain  or  tocnion  on  twisted  cords  drives  an  arrow,  dart,  or 
tither  projectile,  pla^d  in  a  groove,  in  a  straight  line, 
and  with  a  very  Hat  trajectory,  direct  to  the  mark.  Of 
this  o^etisive  machine  three  sizes  were  shown  and 
opemled,  the  smallest  discharging  a  projectile  weighing 
S5  grammes  (about  3  oss.)  to  a  distance  of  176  yards,  ajod 
the  Urgest  to  a40  yaids^  the  latter  sending  a  missila 
of  near^  If  lbs.  about  16ii  yards.  This  condnded  a  ver^^ 
interestmp^  series  of  experimental  trials  vrith  arms  madd 
on  primitive  models. 

At  Compit"!<tie,  on  Sunday,  the  visitors  inspected  the 
curious  and  remarkable  collection  of  Indo-Chmeee  anti- 
quities, oocupying  the  vaat  Salle  dee  Gardes^  on  the 
^i^Tound-fioor  of  the  second  pavilion,  and  called  the 
Khmer  Mus^e,  the  Khmtirs  having  been  the  aboriginal 
iftoe  that  peopled  Cambodia,  Annam,  and  that  region, 
long  betos  the  tijdsting  popuilation.  They  left  remEUtis 
revealiiig  im  art  grandiose  and  origin&l,  as  well  as  a 
high  state  of  civiHsationi  Tbe  first  knowledge  of  them 
in  more  modem  times  was  derived  from  the  writings 
of  a  Chinese  officer  of  the  12th  centnry,  piibliahed  by 
Itemusat.  The  first  European  traveller  that  vigited 
those  parti  was  a  French  naturalist,  Heim  Monhot,  in 
1S61,  and  hit  dlsooveries  almost  rival  the  buried  cities 
of  Assyria.  After  him  Commander  Lagroe  visited  the 
monuments  of  Angkas,  in  186^*7,  and  made  l^e  ezpedi- 
tiunof  Me-kong,  to  the  ruins  of  8iem-l leap -MeUi:^  Priacan, 
Bsjchey,  and  Biissar-Pnom.  The  remsiins  collected  here 
were  transported  with  great  trouble  to  Saigon  by  Lieut. 
Ddaporte,  M,  Faraut,  Fngineer  Pents^t-Cbausees,  and 
"Dr.  Thorel,  for  conveyance  to  France  by  sea. 

The  papers  and  disoosaions  at  the  meetings  of  the 
sectiona,  and  tho  general  siUin|;s  of  the  Congress,  give 
many  details  and  most  interesting  matter,  which  I  can- 
not reproduce  for  want  of  Apace.  The  following  brief 
summary  will  e^iemplify  the  important  and  debatable 
subjects  dealt  with.  I  may  romurk  that,  in  theory,  tho 
conception  that,  after  the  day's  work  of  the  sections  the 
reeulfi  should  be  reported  to,  and  diK'Usaed  hy^  the 
general  metings  of  the  Con^^  appears  a  valuable  and 
excellent  mode  of  summanaing  the  work  done ;  but  in 
practice  it  is  defective,  and  has  led  to  a  good  deal  of 
tediQiti  tod  unpleasantnF»9,  not  to  say  disagreement  and 
souiii,  owing  to  the  prolixity  and  verboaity  of  the 
■Mlifmfl  prosidunte  and  aeoretariee  who  reported  the 
procaediogfl.  Indeed,  it  baa  proved  a  cumhroos  and 
diktoiy  ifuiovation  on  our  own  methods^  and  is  rather 
to  be  avoided  than  copied.  The  programme  of  the  pro- 
ceedings is  a  very  full  one,  and  the  results  Iml  to  eome- 
spond. 

In  the  first,  or  mathematical  section^  after  eonferenoee 
with  the  2nd  and  0th  fi^oups,  the  adoption  of  the 
centesimal  system  of  dividing  the  quadrant  m  Iimi  of 
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the  wxBgcBJmaJ,  waa  recoBomended  hy  a  imall  majorily ; 
the  hydiigTOphers  and  Bjvvigfttors  being  generally  in 
fftTOur  of  the  retention  of  the  t^sieting  sexagesimal 
f  dmsion.  The  subject  of  &  paneral  zero-point  for  all 
P  tenesUal  snrfac&^leTelB  was  dueaBaed^  and  the  Mediter- 
ranean waa  decided  to  be  preferable  to  the  Atlantic 
Coean  ils  b&tng  moat  fitabk.  A  general  aptem  of  levelfl 
waB  ffisolved  to  b©  desirable. 

In  the  aecoEid,  or  hydxograpliic  unction,  reommcnda- 
tioaa  were  similarly  mnde  in  faT^itr  of  the  adoption  of 
one  common  meridian  by  all  nations,  for  map«,  longi- 
I  tndeBf  &c.,  and  the  selection  of  auch  a  meridian  waa 
I  referrod  to  an  International  Commiaaien ;  ako  for  the 
Innification    of  the  flysterni   of  c<anventional   aigna  for 
pjneteorology,  afltronomy^  hydrography,  charU,  majis,  &c., 
of  all  Mn&.     After  a  lon^  dtiianSBion^  and  important 
eommttnicattona  by  MM.  Prompt,  Heraud,  Bouquet  de  la 
Grye,  Guyom«,  and  EyBselb^rghe,  it  wat  al@o  reaolved 
to   reoommend  the   eetabliahtnent  of   nmregrapha,    or 
recording  tide-gauges  on  all  important  pointi  of  fl«a- 
coasts.     The  inflneuce  of  terreatial  protuberancei  on 
meteorological  phenomena  vaa  diacussed,  in  special  rela- 
tion to  the  late  inundationa  in  the  Bouth  of  France^ 
Bohemia,  and  eilaewhere. 

Group  3,  the  phyaical  aoetl^nf  wm  decidedly  over- 
weighted with  too  ambitious  a  programme,  including 
ovt^r  40  difft?rent  queitionj  and  eubject^  on  gcolo^^, 
soology,  ichthyologj,  anthropologjv  extinct  and  living 
fauna,  flora,  kc.  A  dietinct  anb-aection  ^'ai  therefore 
formed  for  iintbropology,  and,  among  other  communica- 
tiona,  heard  a  paper  on  the  ^ecneral  aubject,  by  Madame  ^ 
Clemence  Roy  er»  In  the  mam  body  of  the  group,  the  aub- 
jecta  treated  of  included  CoL  Goolier'a  geoplaatic  theory 
of  the  cana<^  to  which  the  external  conlguration  of  the 
aftrih  are  attributable;  if.  Porrier'a  theory  on  the 
liihologjef  tho  beds  of  aeaa ;  recent  modifications  in  the 
earth' a  siirfaceT  due  to  tho  defective  homogeneity  of  the 
tftrata  forming  the  terrestrial  crast,  causing  alterations 
in  levpl,  and  iuconBtftncy  in  the  latitudea  of  some 
obtervatoriea  ;  recent  Tolcanic  formationa  in  the  HawHii 
islands ;  alluvial  deposits  on  the  eoaat  of  Sicily,  and 
t  Tariations  in  ita  level,  s  anhaidence  of  six  or  &even  feet 
\  liaving  taken  place  amoe  the  Panic  wars,  and  being  now 
I  jneplaoed  by  a  gradual  elevation,  A  Belgian  naturalist 
I  w^  an  important  pape?  on  the  migrationa  of  whales, 
^  maintaining  that  thQ#e  vpeciee  have  separate  summer 
aud  winter  quartura  which  they  frequent  Mr.  Milne- 
Edwards  hiid  two  papfjrs,  on©  on  Japaneae  ichthyology, 
and  the  other  on  the  theory  of  the  diatribntion  of  zoo* 
logical  species  ovor  the  surface  of  the  earth,  to  the  effect 
that  eadi  aprang  and  extended  from  a  sin^'le  point, 
eierciaing  antagonistic  influences  at  points  of  contact 
with  modifying  rcaulta .  And  this  may  be  compared  with 
gimilar  easaya  aa  to  the  distribution  of  man  and  the 
relation  &  between  and  growth  of  populous  centres, 
given  befora  the  1st  and  Sid  flections,  by  MM.  Lalaune, 
de  Chancourtoia,  and  Silberman,  on  the  equilatefral  aud 
pentagoUBl  theories  ]  familiea  beiug  taken  as  centrea  or 
radiating  points,  and  conterminous  boundaries  assuming 
fixed  mathematical  flgures^  by  the  very  nature  of  things 
as  a  fundamental  principle,  only  deranged  by  war. 
Thus  M.  Lalatme  finds  a  network  of  equilateral  triangles 
k  to  prevail  in  France  between  tho  various  pointy  such  as 
*  communes,  and  chief  towns  of  cantons,  arrondiasements^ 
and  departmente,  the  sides  increasing  in  length  respec- 
tively aa  1,  4,  12,  and  24 ;  and  he  gives  the  accumulated 
measures  of  these  networks  {rett&H^)  as  follows: — 
Triangles  of  prefectures,  20,363  kilometres ;  of  arron- 
disaementa,  44,418;  cantons,  126^600;  and  commnnee, 
4d3,460  kilometres. 

In  group  4,  the  historic  section,  M,  Waldemar  Schmidt, 
the  founder  of  geology  in  Hungary,  treated  of  the  pre- 
historic origin  of  the  European  nations,  and  assigned 
the  age  of  man  as  a  race  at  20  to  30,0D0  years,  M. 
Henri  3Iartin  assigned  reasons  for  the  use  of  the  word 
♦^protohifltoric'*  inAtoadof  "prebiatoric/'  and  the  geo- 
graphy of  the  Augustan  and  Diede^an  times  was  de- 


veloped by  M,  D^jaidin*.  that  of  Misrcitof  Iqflt  Vli^ 
SainI  Martin,  while  M,  Betttand  idvanoed  thi  ten 
that  the  west  and  centre  of  Fiunc^  wcr«  Ct^tkOiB 
having  their  centre  on  the  Dimube,  wheoiQe  Ihif  jml 
invading  Asia  eaatwarda,  Italy  tcmthvindi^  and  Imei 
weatwardfi,  thoaa  views  being  stontly  ooimlatMl  l^  iL 
Deloehe,  the  latter  accept^  livy  ai  camel,  ^ 
former,  Polybius. 

The  economic  section,  5,  have  dealt  witliawMWWl* 
ant  points,  chief  among  which  wis  the  coAliai  J  Ika 
lathmus  of  Darien  by  a  canal.   These  aelienw,  lir  Bia> 
necting  the  FaciEo  and  Atlantic  Oceana*  |«tt  tm  ft 
much  dificufifiion  without  attaining  any  diaAfiiti  at 
MM.  de  Gogon^   de  Puydt,  and  Thost^  (^ 
were  among  the  prondnsnt  tpe&keta,  wiUi  C«, 
ridge,  of  the  U.S,A,  Navy,  but  the  reaallih'i 
moved  all  doubts,  it  being  comidetisd  that oa^ 
of  the  country  la  incomplete,  mmt  partialis: 
cottrtet  of  the  Thuyra  and  Atiuto,  mflltliA  pv- 
Qordilleraa.     Another  important  trtxuooohc*  3 
waa  also  treated  of,  vis.,  the  Pacific  lino  W 
Europe  with  Asia  and  the  far  Orient,  ti 
aa  difficult  and  little  known,  by  railway 
to  Pekin  and  Bombay.    Colonel  BogdaMV^ 
studied  the  looalities  £or  10  y<^ira,  proposal  t 
follows  :  from  Nijni  Novgorod  by  Kisantol 
burg,   and  thence  by  Tioumen,    Qmak«  TmA, 
noiank,  Irkoutak,  Tehita,  Donlou  Kon  t-  Pftkifl. 
branch  eonth  wards  from  Ekaterinenlnir(C,  hj  Ti 
Sari-Soul,  Taichfcend,  &c,     Ftom  Nijni  h'^p 
Tiomnen  is  1,500  kilometres,  and  the  proputi^  laii| 
follow  the  present  route  to  Irkoutak  3,2^  " 
project  is  advanced  in  preference  to  the  Sif 
burg  lines,  and  the  propoaen  of  the  lattsr, 
and  Collard,  the  craginear,  ooinmended  the 
However,  if  itia  '*  a  far  ery  to  Looh  Awe^**  Si  ii 
tionably  a  long  stretch  to  Pekin^  and  tb« 
Con  gross  will  not  lack  subject-matter  in  thii 
many  years  to  eomo. 

The  didaotie,  or  Gth  section  has  eetablidMl 
portant  principles  ;  that  history  and  geo^rhtfte 
he  taught  by  different  profeewjrB,  and  h% 
grunmeif  aud  that  geography  in  primAj^'  tch^Ii 
be  taught  on  thotopographiokl  method,  witii  ik» 
some  details,  of  the  ooemograpbical  method. 

Of  all  the  groups,  the  7&  luu  been  the  m 
and  the  best  attended^  uid  the  accoimta 
known  travellera  and  explorers,  of  the 
their  names  are  aasocLated,  have  been 
interest ;  in  many  cases  the  aar 
repeated  before  me  general  meetings  of 
Dr.  Kathtigall*a  jotuniey  firom  tTttpoli  I0 1 
Lake  Tchnd,  by  Foxtmu  Bonuou^   Baj^kSnni 
Boudan,  Wadai,  and    Darfoor,  to  tlu  Illlfl  tal 
Rohlf'fl  African  journeys  in  the  QrnneiD 
perio's  account  of  Mianni's  explozmliCiEii  in  Ih4t 
the  soiircei  of  the  Nik  ;  Capt,  Eottdattn  on  tha 
Chotta;  SoIeillet*s  visit  to  the  littla-kiuvwii 
CaJah  \  Dr.  Meyas'*s  travels  in  Papua ;  the  1 
by  Lientenant  Delaporte  of  the  diaGov«fiaa  id 
Annam,  and  Indo-China  and  of  the  Elmisr 
remaina ;   M.   Baranti's  deacriptioa  of  tha  r 
Hnes  of  communioatJOt]  in  Central  Asia;  M^  d« 
account  of  the  Cape  Yerd  Island*  ;  with  thff 
of  Eafliey,  Dweyrier,  Schweinfnrth,  ic-, 
prindpal  items. 

Under  the  head  of  general  pcmmi^M^  I 
note  that  the  membara  weta  nsoiifti,  m 
evening  laat,  at  the  roomi  of  theOaognphM^ 
Pkrl8,andtliereheapdapftperhfM'Jaa»  ~ 
French  expeditions  to  olmtv  nie  traQ«£t 
might,  it  seems  to  me,  have  eonitituted  * 
and  appropriate  communiraticni  to  **^^ 
Purthermore,  the  resol  ntJons  and  !« 
groups,  pievioudy  adverted  to,  hiVTS 
eluding  also  the  inatitntion  of  mn  lal 
AuDolataon  ;  the  oatabliahment  of  0I 
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mine  the  moon's  inflaence  on  atmospheric  moTements ; 
and  the  collection  of  information,  foots,  and  records,  on 
the  moToment  of  ice ;  and  also  on  the  inflaence  of  the 
sor&ce  projection  of  the  earth  on  meteorological  phe- 
nomena. Mohammed  Bey  announced  the  establishment 
of  a  meteorological  station  at  Darfoor. 


COOKING  IN  ELEMENTAEY  SCHOOLS. 

It  may  be  hoped  that  the  time  will  come  when  cookery 
of  a  simple  and  suitable  kind  will  be  taught  in  every 
elementory  school  in  the  kingdom.  Bat  more  is  wanted 
than  this.  Cookery  among  the  middle  classes  is  often- 
times very  bad  and  wasteful.  At  the  present  time  every 
one  at  tne  sea-side  feels  how  bad  cookery  is  among 
lodging-house  keepers. 

An  acoount  of  the  working  of  the  village  school  kitchen 
it  Watford  Heath,  which  claims  to  be  the  first  erected 
in  England,  has  been  recently  sent  to  the  Ttmes  and 
other  papers,  which  may  be  found  useful  to  other  places. 
The  oor^Bspondent,  the  Rev.  N.  Price,  thus  gives  it :— 

''The  building,  which  is  in  the  playground,  a  few 
vards  from  the  school,  was  opened  with  a  demonstration 
W  Mr.  Bnckmaster  early  in  the  present  year.  It  is 
jOainly  but  thoroughly  furnished.  There  are  ten  girls 
m  tramioff  (average  age  eleven),  six  of  whom  we  will  call 
cooks,  and  four  assistants.  A  dinner  is  prepared  twice 
awedE.  Three  of  the  cooks  are  engaged  during  ike 
morning  in  preparing  the  dinner,  and  two  of  the  assist- 
ants during  the  afternoon  in  cldannp:  away.  Thus  eadi 
gul  in  training  has  a  turn  in  the  kitchen  once  a  week, 
without  being  absent  from  school  duties  for  more  than  two 
hoQis.  The  Education  Department,  I  may  add,  does  its 
best  to  hinder  us  from  giving  more  than  twenty  of  these 
lessons  in  the  year  to  each  girl.  The  dinner  prepared 
is  for  eight  persons— the  teacher,  the  three  cooks  for 
the  day,  and  four  other  children,  preference  being  given 
to  those  whose  homes  are  distant  m>m  the  schooL  Each 
child  pays  twopence  for  the  dinner.  With  this  tariff 
Wd  find  ready  customers,  and  dispose  of  the  cooked  food 
without  great  loss. 

''In  the  'Kitchen  Journal,'  of  which  I  enclose  a 
ipecimen  sheet,  are  entered  the  particulars  of  each 
dinner.  The  blank  side  is  used  for  recipes  approved 
after  repeated  trial.  Among  the  dishes  thus  honourably 
mentioned  are,  haricot  beans  and  bacon,  with  red 
pepper  (Spanish) ;  poor  man's  goose ;  sheep's  head  with 
rice;  alamode  beef;  Irish  stew;  and  some  farinaceous 
paddings,  for  the  dinner  is  generally  of  two  courses. 

''Now  as  to  cost.  From  March  16  to  July  21  we 
have  had  32  meals  distributed  among  258  persons.  The 
total  cost  of  the  food  is  £4  Is.,  or  3|d.— a  loss  of  1^. 
a-head ;  or  lOd.  on  each  meal.  Everything  except  fuel 
is  charged— a  price  is  put  even  on  gifte. 

"The  cooking  is  taught  by  the  mistress  and  pupil 
teachers.  The  senior  pupil  teacher  has  been  trained  in 
the  artisan  class  of  the  National  School  of  Cookery,  and 
has  passed  the  examination  at  SouUi  Kensington.  In 
wturn  for  a  yearly  subscription  we  have  the  right  of 
sending  up  one  person  annually  to  the  training  school. 
Onr  adbeme  will  not  cost  more  than  £15  a  year.  For 
this  small  outlay  we  hope,  year  by  year,  to  train  a  num- 
ber of  girls  for  the  duties  of  domestic  life,  to  supply  good 
dinners  to  growing  children,  and  by  increasing  the 
ntpply  of  teachers,  to  aid  the  best  temperance  movement 
of  the  day." 

The  first  thing  to  get  good  cookery  made  general  is 
to  get  good  teachers.  The  necessary  training  for 
cookery  for  all  classes  is  thoroughly  given  ai  the 
National  Training  School  for  Cookery,  South  Kensing- 
ton. The  fee  for  a  course  of  twelve  weeks'  training  is 
(en  guineas,  and  a  trained  teacher,  when  certificated,  has 
a  lair  chance  of  earning  a  hundred  pounds  a  year. 


THE  MINT  REPORT  FOR  1874. 

In  a  recent  article  on  the  subject  of  medals,  allusion 
was  made  to  the  aooount  of  the  work  in  the  department 
of  the  Mint  devoted  to  their  manufacture,  given  by  the 
Depntjr-Master,  Mr.  FremanUe,  in  his  annual  report 
reoently  issued.  The  same  document  also  deals  with  a 
variety  of  other  matters  oonneoted  with  the  coinage, 
many  of  which  are  of  sufficient  interest  to  make  but 
little  excuse  necessary  for  recurring  to  it  again,  in  order 
to  bring  before  readers  of  the  Journul  information  whiob 
would  probably  be  unnoticed  while  it  remained  in  the 
pages  of  a  Blue-book. 

A  considerable  portion  of  the  report  is  of  necessity^ 
devoted  to  statistics.  To  many  it  will  appear  a  some- 
what startling  fact  that  coins  to  the  value  of  nearlv 
two  and  a  half  million  pounds  were  required  to  be  struck, 
in  the  year,  and  that  it  is  only  frt>m  tne  large  coinagea 
of  1872  and  1871,  coupled  with  the  large  import  of  Aus- 
tralian sovereigns  and  half-sovereigns,  that  so  small  an 
amount  as  a  million  and  a  haif  (value)  of  gold  coins- 
were  sufficient,  instead  of  the  averag^e  £5,000,000.  Of 
the  Australian  coins  nearly  two  millions  in  value  were 
imported.  The  demand  for  diver  coin  in  1874  was  less 
by  a  fourth  than  in  the  vear  previous.  A  noticeable  fact 
is  the  largely  increased  demand  for  threepences,  4,122,090 
pieces,  worth  £51,525,  having  been  issued.  This  is  an 
increase  of  15  per  cent  over  1874,  and  no  less  than  38^ 
per  oent  over  1870.  Most  of  these  were  required  by  the 
colonies.  The  re-issue  of  half-crowns  commenced  in  May^ 
1874,  and  the  amount  coined  in  the  year  was  £273,000, 
of  which  nearlv  £200,000  was  issued.  The  process  of 
renewing  the  silver  coinage  of  the  colonies  is  going  on 
rapidly,  £24,000  of  coin  having  been  withdrawn  and 
melted  down,  while  £188,000  of  new  coin  was  issued. 

The  fact  that  a  considerable  amount  of  bronze  money 
had  to  be  coined  by  contract  leads  Mr.  Fremantle  to  re- 
peat a  somewhat  urgent  appeal  for  extended  acoonmioda* 
tion.  The  machinery  is  now  the  same  as  that  erected  in 
1810,  when  the  Mint  was  moved  from  the  Tower  to  its 
present  site  on  Tower-hill.  Considering  the  fact  that 
our  coinage  is  admitted  to  be  at  least  equal  to  that  of  any 
country  in  the  world,  it  is  difficult  to  believe  that  the 
work  IS  done  bv  *<  machinery  more  obsolete  and  in- 
efficient than  that  of  an^  mint  in  Europe,  not  ex- 
cepting that  at  Constantinople."  Such,  however,  is 
the  ca«B.  The  great  difficulty  at  the  Mint  appears 
to  be  that  there  is  only  just  sufficient  room  to 
carry  on  the  work  in  hand,  consequently  any  extensive 
repairs  necessitate  the  entire  stoppage  of  work.  To  effect 
the  alterations  absolutely  necessary,  at  least  a^  year 
would  be  required,  and  soch  a  break  in  the  continuity 
of  the  ordinary  arran^ments  would  be  obviouslv  im- 
possible. As  it  is,  scarcely  any  of  the  special  colonial 
coinages  are  executed  at  the  Mint,  this,  as  well  as  & 
large  quantity  of  bronze  coinage  for  home  use  in  1874, 
having  been  contracted  for  by  private  firms. 

The  portion  of  the  report  dealmg  with  the  Mint  records, 
now  under  examination  by  the  authorities  of  the  Rolls- 
office,  may  be  passed  over  here,  interesting  though  it  is 
from  an  antiquarian  point  of  view.  The  notes  on  medals 
have  been  fully  detdt  with  in  Mr.  Simmonds'  article 
above  referred  to.  The  portions  of  the  report  dealing 
with  the  chemical  work  done  deserve  more  extended 
notice.  The  most  important  investigations,  in  a  scien- 
tific point  of  view,  that  have  been  carried  on  during  the 
year  at  the  Mint  are  certainly  those  connected  with 
spectroscopic  assajring.  It  will  be  remembered  that  Mr. 
Norman  Loclrjrer,  in  a  course  of  Cantor  Lectures  in  1873,* 
gave  an  account  of  what  was  then  being  attempted  in 
this  direction,  having  previously  communicated  the 
results  of  his  experiments  to  the  Royal  Socie^.f  In  the 
report  b^  Mr.  Roberts,  the  chemist  of  the  Mint,  a  dia- 
gram is  given  showing  the  comparative  results  of  spectro- 


•  Journal^  toI.  xz,  pp.  440  and  793. 

4  Lookyer,  Proe.  tLoj.  Boo.,  toI.  xxi.,  p.  86 ;  Lo^ytr  and  Robcrti, 

Phil.  Trans.,  toI.  eUv.,  pt.  2,  p.  495. 
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flcopio  assaying  and  the  oidinavy  parting  aosay.  lliiB 
diag^ram  conaists  of  a  curve,  the  co-ordinates  of  which 
aie  fdrniflhed  by  the  indicaitlons  of  ttie  mieroDieter  in  the 
eye-pieoe  of  &e  spectroscope^  togettier  with  the  known 
composition  of  the  several  alloys.  The  chief  point  noted 
with  regard  to  this  curve  is  tiuit  there  is  a  mnch  greater 
change  in  the  miorcnneter  readings  for  a  oonresponding 
change  of  composition  in  the  alloy  in  the  less  -pure  than 
in  tiie  finer  alloys.  Thus  tiie  dfifference  between  an  alloy 
containing  916*7  parts  gold  in  the  1,000,  and  tliat  con- 
taining 916*6,  is  shown  by  (rouffhly  speaking  ftom  an 
infection  of  the  drawing}  80  divisions  of  the  micro- 
meter scale,  whereas  the  aifferenoe  between  916*3  and 
916*2  is  shown  by  about  200  divisions.  This  latter  fact 
may  serve  to  show  how  infinitely  more  susceptible  the 
spectroscopic  raetiiod  is  than  that  in  conmion  use,  when 
Tisi^x^  part  of  alloy  is  marked  by  so  very  considerable 
a  change  in  Hie  scale.  It  does  no^  however,  appear  that 
any  great  practical  advanoe  has  been  made  in  this  novel 
application  of  tiie  spectroscope,  although  on  one  occasion 
this  instrument  was  used  in  testing  the  reoentiy-made 
trial  plate  of  pure  ^Id.  It  was  found  that  its  spectrum, 
^dien  compared  with  the  tfolar  spectrum,  showed  abso- 
lutely no  lines,  except  those  dae  to  gold.  The  result 
of  Mr.  Boberts'  long  labours  were  thus  approved 
by  the  most  delicate  of  all  possible  tests.  How 
long  these  labours  were  may  be  seen  b^  a  reference 
to  the  report  of  the  ^^eoeding  year,  in  which  it  is  stated 
that  over  1,000  assays  were  made  in  the  preparation  of 
the  two  gold  plates,  the  standard  (22-carat  or  916*66 
parts  m  the  1,000)  and  that  absolutely  pure.  The 
necessi^  for  these  plates  arises  from  the  impossibility 
of  obtaming  absolutely  accurate  results  £rom  the  usual 
process  of  chemical  aualysis.  It  has,  therefore,  long 
been  tiie  practice  in  the  annual  testing  of  the  coinage 
to  check  the  result  by  assaying,  side  by  side  with  £e 
alloy  under  examination,  pieces  of  metal  of  known  fine* 
ness.  The  test-plates  in  use  since  1829  were  found  not 
to  be  of  their  reputed  standard,  that  for  gold  being 
actually  915*3,  instead  of  916*6.  It  was,  therefore, 
determined  to  prepare  new  plates,  and  this  was  done, 
with  minute  and  dfaborate  care,  as  detailed  in  the  report 
for  1873.  To  still  farther  check  the  accuracy  of  the 
result,  plates  of  absolutely  pure  gold  and  silver  were 
also  prepared,  and  it  was  this  new  pure  gold  that  was 
exammed  bv  ihe  spectroscope.  These  plates  having 
been  formally  tested  and  approved  in  1873,  the  annual 
trial  of  the  gold  and  silver  coinage  was  effected  by  their 
aid  in  1874.  The  natural  result  of  this  elevation  of  the 
standard  was  tiiat  the  "Trial  of  the  Pyx"  showed  an 
apparent  fisdling  ofi*  in  the  flnaiess  of  the  coins.  How- 
ever, the  great^  variation  from  standard  was  only  four 
ten-thousandth  parts  (*0004)  or  one-fifth  of  the  legal 
*^  remedy  "  of  two  thousandths  (*002)  allowed  as  a  limit 
for  variation. 

A  new  method  of  reducing  the  weight  of  heavy 
**  blanks  "  by  electro-chemical  action,  suggested  a  short 
time  back  by  Mr.  Boberts,  has  been  e^opted  at  the 
Bombay  Mint.  The  superintendent  tiiere  has  even  been 
euccessful  in  removing  the  metal  from  a  rouleau  of 
heavy  blanks,  and  depositing  it  on  a  similar  rouleau  of 
blanks  under  weight,  thus  obviating  the  necessity  for 
re-melting.  In  our  own  mint,  this  method  is  inappli- 
cable, as  only  the  finished  coin  is  weighed. 


BfiTTISH  ASSOCIATION. 

ThefoUowing  are  the  offloen  atthefoi^fifihi 
of  the  British  Association,  to  be  held  at  Bxistd  oa  ^ 
25th  inst.:— President  Elect— Sir  John  HavUiur, 
F.R.S.  Vice-Presidents  Elect— The  Bight  Hon.  the 
Earl  of  Dude,  F.B.S. ;  the  Bight  Hon.  Sir  StdEnd 
Northcote,  Bart.,  F.B.S. ;  the  Mayor  of  Bristol;  Mijor- 
General  Sir  Henry  G.  Bawlinson,  F.B.S.*,  Dr.  W.  B. 
Carpenter,  F.B.S. ;  W.  Sanden,  F.B.8.  OeofloaSea^ 
taries— Capt.  Douglas  Galton,  F.B.S. ;  Dr.  Mjehad 
Foster,  F.K.S.  Assistant  General  Secretazy— Oeorip 
Griffith,  F.C.S.  General  Troasurcr— Prot  A  W. 
Williamson,  F.B.S.  Local  Secretaries  —  W.  lint 
Carpenter,  F.C.8. ;  John  H.  Clarke.  Local  Treasnnr- 
Proctor  Baker. 

The  foUowing  are  tiie  preddents  and  secretsrisi  of  the 
sections : — 

A,  Matkimatical  and  Fhysieal  Scunee.—ViMaik-' 
Prof.  Balfour  Stewart,  F.B.S.  Secretariet-J.  W. 
Glaifiher,  C.  T.  Hudson,  J.  Perry,  G.  F.  RodwdL 

£,  Chemical  Science,— "PretidBnt — Prof.  A.  G.  Venwt 
Harcourt,  F.B.S.  Secretaries— Dr.  H.  E.  Amatwoft 
W.  Chanuler  Boberts,  F.B.S.,  W.  A.  TUdan. 

C.  Cw)^^^.— President— Dr.  T.  Wright,  FiSi, 
F.G.S.  Secretaries— L.  C.  Miall,  K  B.  Tawn^,  W. 
Topley. 

3.  Bioteav.-^Yreeidmi^V,  L.  Sdater,  FJL8.  6«»- 
taries— E.  B.  Alston,  Prof.  W.  B.  M^Nab,  F.  W.  fisdi«, 
Dr.  P.  H.  Pye  Smith,  Dr.  W.  Spoioer. 

£,  G^«yr«pAy.— President— Major-Geneial  SlndMy, 
F.B.S.  Secretaries— H.  W.  Bates,  K  C.  Bys,  F.  F. 
Tuckett 

F.  Economic  Science  and  -Stei»»<t««.— President-Jnw 
Heywood,  F.B.S.  Secretaries— F.  P.  Fellowei,  T.  G. 
P.  Hallett,  E.  Maorory. 

O.  Mechanical  Science, — President — ^William  ffim, 
F.B.8.  Secretaries— W.  B.  Browne,  H.  M.  BivmI,  J. 
G.  Gamble,  J.  N.  Shoolbred. 

The  President's  Address  will  be  delivered  on  Wedstt- 
day,  August  26,  at  8  p.m.  On  Thursday  evening  th«R 
will  be  a  soir^.  On  Friday  evening,  at  half-paik  S,  Mr. 
Spottiswoode  will  discourse  on  '*The  Cofeiiii  of 
Polarised  Light"  On  Saturday  evening  Dr.  CMrp«tff 
will  lecture  to  working  men  on  "  A  Piece  of  liiw 
stone."  On  Monday  evening,  the  30th  in^  Ml 
BramweU  will  lecture  on  "  Bauway  Safety  AppKances." 
On  Tuesday  evening  a  second  soirfy  will  be  held,  andot 
Wednesday,  September  1st,  the  conduding  Gencnl 
Meeting  will  be  neld. 


It  is  bdng  found,  save  Iron^  that  Be  la  Bastie's 
glass,  whioh  is  undoubtedly  hardened  by  tempering,  loses 
its  moleoular  cohesion  undor  a  repetitiML  of  blows,  and  then 
fractures  like  ordinary  glass.  Tempered  glass,  enomitted  to 
hammering,  presented  an  appearance  on  fracture  similar  to 
that  Qifaitgui  steeL  a  molecular  disintegration  having  taken 
place.  It  is  feared  that  this  alteration  of  structure  and 
loss  of  temper  may  not  only  follow  from  shock,  but  may 
happen  spontaneously  from  interior  change  in  the  lapse  of 
time. 


THSUBBABT. 


The  foUowing  works  have  be^i  presented  to  ^ 
Library: — 

Minutes  of  the  Proceedings  of  the  Institution  of  CSvil 
Engineers.    Vol.  40.    Presented  by  the  Institatieo. 

Map  of  the  Colonv  of  New  South  Wales.  Fnaw 
by  the  proprietors  ef  the  Sydney  Mail* 

Twenly-second  Beport  <^  the  Sdence  end  Ait  I)^ 
partment   (Two  copies.}  Presented  by  the  Depsitaeot. 

State  Savings;  a  scheme  <^  univeaal  ooaapflteDCf. 
By  B.  Moore  James.    Presented  by  the  autiior. 

Key  to  tiie  life  and  Salvage  Chart  of  the  Caaa^ 
Coast.  Arranged  and  complied  by  Samnal  HiggSf 
F  G  S 

Statistical  Begister  of  the  Colony  of  Victoria  fijr  1W<- 
Parts  1  to  3.  ^^ 

Beport  of  the  Conference  of  Govenim«tStw» 
held  in  Tasmania,  January,;  1 876.  ^_. 

Seventh  and  Eighth  B^iidrt  of  the  Boyal  OomwiW 
on  Scientific  Instruction  and  the  AdfanosBeow  • 
Science. 
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FRIDAY,  AUGUST  27,  1875. 


M  cmmmicatioMfoT  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Addphi,  London^  W.C. 


FSOCEEDIHGS   OF   THE   SOCIETT. 


CAHTOB  LEOTUSSS. 

The  fifth  lecture  of  the  course  of  Cantor  Lec- 
tures on  **  The  Material,  Construction,  Form,  and 
Principles  of  Tools  and  Contrivances  used  in 
Handicraft,"  by  the  Kev.  Abthxtb  Rigq,  M.A., 
was  delivered  on  March  8th,  1875,  as  follows : — 

Lectttke  y. 
On  Tools  with  OutHng  Edges, 

Tools  with  cutting  edges  are  not  only  numerous 
and  varied  in  form,  but  they  are  also  varied  in  the 
purposes  for  which  they  are  formed,  and  in  the 
mode  of  nsing.  Hence  no  very  precise  statement 
of  what  is  generally  meant  by  a  **  cutting  edge  " 
can  well  be  given.  Three  classes,  however,  of  such 
tools  may  be  marked  out,  and  into  one  or  other  of 
these  it  is  probable  all  those  tools  which  can 
properly  be  defined  as  tools  with  cutting  edges 
may  be  arranged. 

A  first  class  will  comprehend  tools  which  meet- 
ing the  work  at  a  particular  angle  continue  the 
path  of  each  portion  of  the  edge  in  the  same  straight 
nne.  Axes,  adzes,  gouges,  chisels,  and  planes  (as 
ordinarily  used  by  carpenters)  belong  to  this  class. 
Such  tools  are  brou^t  into  action  either  by  impact 
or  by  direct  thrust.  The  adaptation  of  machinery  to 
tools  in  this  class  is  easy,  because  the  cutting  edge 
has  to  describe  only  a  straight  line,  and  this  done 
once,  if  the  place  of  application  be  removed,  a 
repetition  of  impact  or  thrust  in  the  same  direction 
wUl  suffice. 

A  second  class  "SviU  comprehend  tools  which, 
whilst  as  a  rule  retaining  the  angle  at  which 
they  are  applied  to  the  work,  the  path  of  any 
portion  of  the  tool  is  not  a  straight  but  a  curved 
fine.  Tools  of  class  2  are  seldom  acted  upon  by 
direct  impact,  or  simple  thrust.  To  adapt  them  to 
machine  work  requires  either  a  compound  motion 
^  the  tool,  or  a  motion  compoimded  of  the  tool  and 
work.  When  nsed  as  handicraft  tools,  this  com- 
pound motion  is  derived  from  the  muscular  actions 
of  the  body  of  the  workman,  or  the  mechanical 
contrivances  of  construction  in  the  tool.  Knives, 
lears,  razors,  and  saws  belong  to  this  class.  And 
tMs  class  belong  those  tools  in  which  what 
9lp  mechanical  contrivances  for  causing  a 
raw  cut  **  is  introduced,  e.g,y  certain  garden 


and  priming  sheairs,  also,  hay  und  bread-cutting 
knives.  There  is  a  naotion  in  the  htmian 
jaws  which  gives  to  the  cutting  teeth  this  '*  draw 
cut,*'  and  so  they  separate  what  is  between  Ihem 
as  draw  cut  scissors  might  do.  Indeed,  aU  tools  in 
this  class  operate  most  efficiently  when  acting  upon, 
the  "draw-cuct"  system. 

Hence,  whilst  certain  of  the  human  teeth  belong 
to  class  1,  others  belong  to  class  2.  Tfhe  con- 
trivance in  the  jointing  of  the  lower  jaw  to  the 
upper  in  man  is  a  compound  one,  adapting  itself 
to  three  motions,  one  or  other  of  which  is  found  in 
many  tools.  There  is  up  and  down  motion, 
enabling  certain  of  the  teeth  to  ont  meat  as 
nippers  do.  There  is  also  a  backward  and  for- 
ward motion,  producing  a  saw  or  file-like  opera- 
tion, and  there  is  a  lateral  or  side  motion, 
producing  such  a  result  as  that  of  grinding. 
It  is  probable  that  from  observation  on  the 
action  of  the  teeth,  the  **  draw  cut,"  so  essential  to 
the  perfection  of  tools  that  really  cuty  has  been 
suggested. 

Class  3  will  comprehend  those  tools  in  which  ro- 
tation is  more  usual  than  rectilineal  motion.  The 
tools  in  this  class  are  constructed  on  principles 
allied  to  those  in  the  two  former  classes.  All 
drilling  and  boring  tools  belong  to  this  class. 

The  action  of  tools  with  cutting  edges  in 
class  1,  being  the  most  simple,  had  better  be 
first  considered.  As  axes  and  adzes  belong  to 
this  class,  and  as  the  structure  of  habitations 
probably  led  our  ancestors  to  the  formation  of 
tools,  doubtless  that  form  of  cutting  instnmient 
which  most  commended  itself  to  these  primi- 
tive artificers  woidd  be  the  first  to  be  con- 
structed. Passing  by  the  very  early  form,  we  may 
commence  with  a  consideration  of  the  edge  of  the 
axe  or  adze,  when  that  edge  became  part  of  a 
constructed  implement  and  not  a  mere  piece  of 
sharp  edged  flmt.  The  construction  essential  to 
the  tool  is  a  handle,  or,  as  it  is  called  a  **  helve." 
The  shape  of  this  helve,  and  the  mode  in  which 
the  head  or  metal  of  the  axe  is  attached  to  it, 
are  well  worthy  of  some  preliminary  attention. 

Perhaps  hero  may  be  drawn  the  distinction 
between  narrow  and  broad  axes  and  hatchets. 
Axes  are  tools  to  be  used  with  both  hands ;  they 
have  long  handles,  and  may  be  swung  as  sledge 
hammers.  Hatchets  are  to  be  used  with  one  hand, 
have  short  handles,  they  are  much  lighter  and 
thinner  than  axes,  and  are  employed  more  in  the 
trimming  than  in  the  hewing  of  timber.  Both 
narrow  and  broad  axes  are  employed  in  forestry, 
the  woodman's  choice  being  aftected  by  the  size  of 
the  timber  and  the  character  of  the  fibre.  A 
hatchet  is  handled  with  the  centre  of  gravity 
nearer  the  cutting  edge  than  the  line  of  the 
handle ;  an  axe  with  the  centre  of  gravity  in  the 
line  of  handle  produced.  Of  this,  however,  more 
hereafter. 

The  mode  of  attadung  a  handle  to  anaxe  in  the 
bronze  age  is  very  instructive  to  us.  The  illustra- 
tions in  the  room  are  suggestive  enough,  and 
need  only  a  passing  remark.  It  will  be  observed 
that  for  the  purpose  of  handling,  some  of  these 
axes  are  socfeeted,  others  wedge-pointed.  The 
socketed  ones  were  cvidentiy  handled  as  we  handle 
socketed  chisels.  There  is,  however,  one  pecu- 
liarity, and  that  worthy  of  consideration.  These 
bronze  hatchets  have  in  many  instances  a  semi- 
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c^QuloTi  nng-lilEd  p(rQJeotioii,  vm  Figs.  47  and  48, 

ihe  object  of  wMoh  was  for  a  long  time  a  piuzla, 
but  the  suggested  mode  of  tiimdling  tke 
implements,  if  correct  as  seen  in  tlie  diagram, 
points  to  a  knowledge  of  dlreatioDS  of  t^LSion 
and  of  pressixre,  wbich  engineers  at  the  present 
day  cannot  but  admire*  If  any  one  baa  ever 
fltmck  a  common  batcbet  to  any  great  depth 
into  timber,  and  carelessly  endeavoured  to  loosen 
it  by  raiain^  the  ej.tr ermty  of  the  handle,  he  may 
have  found  the  handle  separate  from  the  metnl 
near  tbo  junction  of  the  two-  Xow  tlie  withy »  or 
lashing  shown  in  this  bronze  ioatntmentt  has  been 
put  as  wo  should  put  it  at  the  present  clay,  in  order 
to  strengthen  the  connection  at  this,  the  weakest 
.  partn 

t    Figs.  16,  47,  48,  are  examples  of  the  modes  of 

5handUng  ^ese  anjdent  bronze  hatcKeta.     Fig.  46 

ia  the  most  primitive.     Fig.  47   and  Fig.  -IS  illuB- 


FlO.   4?» 


trate  the  mode  adopted  to  strengthen  by  tension 
cords  the  weakest  part  of  the  handle,  A  remnant 
of  this  teuaion  cord  is  probably  seen  in  the  in- 
CTiftaed  depth  now  given  to  the  himdle,  where  it 
enters  the  eye.  It  will  be  noticed  that  Fig*  48  is 
socketed  as  a  carpenter's  heavy  mortising  chisel* 
The  commendable  pride  of  these  pre-bistoric  work- 
men in  the  beauty  of  their  tools  may  be  inferred 
from  the  oraamentation  of  these  brousie  aate  blndes. 
When  we  pass  from  the  tool  and  its  contrived 
handle  to  the  mode  of  using,  and  the  purpose  for 
which  it  has  been  conBtruct*3,  we  find^  as  a  rule,  a 
cutting  edge  formed  by  two  inclined  surfaces 
meeting  at  an  angle,  the  bisecting  line  of  which 
passes  through  the  middle  ol  the  metal.  It  is 
ViSTj  apparent  that  the  more    acute  this  angle 


is,  the  greater^  tmder  the  same  impact,  vill  U  tk 

penetratiTe  power  of  the  axe  into  i\A  taimk'l 

against  which  it  ii  driven*     Thii  su|){io8iti'iti  -rff^ 

soon  needs  to  be  qualified,  for  ra^poieyitr 

offera  a  great  re^stance  to  the  ootniD.  • 

edge,  then  the  effect  of  thf^  blow,  u  [>  ^ 

that  action  and  re-action  are  cqu 

upon  the  edge,  and  the  weakest,  €itUK^ 

axe    or  object  struck,   must  jiiM,     li 

primitive  experience  would  be  oblig^  *■ 

t]ie  simple  tool  in  which  the  dbe  wu  1 

acute,  and  would  naturally  aacnm  tha  ■     '  ■  _[ 

and  acutcncsa  to  ittengtb.  ^M 

When  early  uses  of  the  axse  are  con^idt^m!  'ti  H 

be  noticed  Uiat  even  in  fashioning'  U 

atize  the  same  piece  of  wood,  ibtl' :  ^M 

of  edge  are  requisite*    If  the  blow  be  gti^i^H 

direction  of  the  £bre,  rematanoe  to  ccntnoait^H 

edge  is  much  less  than  m  the  blow  i«ro«^| 

tibre.      Bo    great,    indeed,    may    ihk  Mig^M 

become,  that  whilst  the  axe  in  clae»  I  mc^M 

all  re^>ects  a  suitable  tool«  yet  m  the  std^f 

of  the  workman  passes  to  ^^eotaons  intdcB^H 

the  fibre  at  on  an^le  of  inore  thim  4$^,  Iv  ^4| 

induced  to  lay  aside  the  tools  in  dam  ^J|^| 

those  in  class  *1;  for  be  will  hare  found  WH^| 

in  the  one  direction  of  the  wood  ihi^  stfi^H 

axe  ooutiimes  sound  and  efEdent*  yet  a  ^*^^| 

on  the  same  timber  at  right  anglf^-  »  >  i^lIiSM 

tion  has  seriously  damaged  the  }  w 

edge,   whatever  may  be  the  ang^i  II 

faces  meet  which  constituted  the  edge*     ^^| 

These  remarks  apply   only  to   todl  ^P^| 

dividing  materials,  and  not  to  took  ti*A^| 

paratioii  of    surfaces    of    matarials.     ^'^^H 

Hminary  consideration  prepares  ns  for  ^'l^l 

ferent  circumstances  under  which  these  lvil^| 

of  tools  may  be  respeetiYely  used.    Atid  m  ^^>^M 

trast  of  the  efiect  of  the  same  tool  rnidiT  ^i^^M 

cireumstances  in  the  same  substance  ii  coottd^H 

great,  also,  is  likely  to  be  the  oofiftiiat  ^I^^M 

the  edges  of  the  tools  and  the  manner  ^^^| 

them,  e,g,,  the  axe,  which  ia  the  ^tefm  1^| 

the  direction  of  the  fibre,  is  operated  upcu^H 

pa^^t,  whilst  a  saw,  which  is  the  proper  tc^JH 

the  fibre,  is  operated  upon  by  tenswrn  «r  il^| 

but  never  by  impact.  ^^t 

The  mode  in  which  the  mms  is  aM'l  ^  ^41 

why  it  is  unsuited  for  work  acrof  -  V 

axe  is  simply  a  wedge,  and  tht  ■  -^M 

to  cleave,  rather  than  to  cut,  the  wovd*  _^H 

calculation  of  the  piessnre  necetsuy  ^^^^U 

ward  a  wedge,  and  the  impact  uceesM^d^H 

the  same  wedge  to  ent^r  the  same  ^^^I^^^H 

I  exjjlain    (as  in    the  lecttire    on   Hjusii^^H 

(regarded  as  a  wedge  only)  the  handlopftf^H 

important  adjimct  to  the  arm  ef  tho  ^"^^1 

Anyone  may  test  this  by  using  anddiniif^h^H 

hatchet  on  a  soft  strai|^t^grained  wftodtO^^^H 

take  a  small  axe  wit^  a  straight  sad  not  ^j^| 

edge;    kit  it  rest  upon  a  lump  of  niO(ig||^| 

cUy.      Add  W€Ughts  until  it  hss  «<i>^^^H 

decided  depth,  ^en  takt-    the  ^  ^^'^T'^^^l 

and  by  pressure  force  the  edge  to  tbe  ^*^9|H| 

Next  hold  the  axe  by  the  handle*  ifst  atjiayj 

foot  from  the  head,  then  at  two  fest,  then,  J 

haps,  at  three  feet,  and  give  blows  which  seed 

equal  intensity,  i«id  mark  th«»  depth.      Thu 

practical  t^timony  to  the  value  of  a  han^e  j 

be  borne  by  the  respectiTe  dep^»  J 
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A  few  words  about  the  motion  of  the  hands  and 
the  handle  they  grasp ;  and  then  a  consideration  of 
the  corves  ffiven  to  the  cutting  edges  of  axes, 
adzes,  &c. ;  ^so  to  the  wedge-like  sections  of  the 
edges.  These  will  be  all  that  can  now  be  con- 
sidered. 

The  motions  of  the  hands  on  the  handle  of  an  axe 
are  similar  to  those  of  a  workman  on  that  of  thesledge 
hammer.  The  handle  of  a  properly  handled  axe  is 
curved,  that  of  a  sledge  hammer  is  straight.  For 
present  consideration  this  curvature  may  be  over- 
looked, although  it  plays  an  important  part  in  the 
using  of  an  axe  with  success  and  ease.  If  the 
almost  unconscious  motions  of  a  workman  skilled  in 
the  use  of  an  axe  be  observed,  it  will  be  noticed 
that  whilst  the  hand  furthest  from  the  axe-head 
grasps  the  handle  at  the  same  or  nearly  the  same 
part,  the  other  hand,  or  the  one  nearest  to  the  head, 
crequently  moves.  Let  us  follow  these  motions 
and  consider  the  effect  of  them.  The  axe  has  just 
been  brought  down  with  a  blow  and  entered  between 
the  fibres  of  the  wood.  In  this  position  it  may  be 
regarded  as  wedged  in  the  wood,  held  in  fact  by 
&e  pressure  of  the  fibres  against  the  sides  of  the 
ftxe.  Prom  this  fixity  it  must  be  released,  and  this 
is  usually  done  by  action  on  or  near  the  head.  For 
bhis  purpose  the  workman  slides  his  hand  along  the 
landle,  and  availing  himself  (if  need  be)  of  the  oval 
term  of  the  handle  after  it  has  passed  through  the 
ije  of  the  metal,  he  releases  the  head.  The  mstru- 
nent  has  now  to  be  raised  to  an  elevation ;  for  this 
purpose  his  hand  remains  near  to  the  head,  so 
musing  the  length  of  the  path  of  his  hand  and  that 
yi  the  axe-head  to  be  nearly  the  same.  The  effect 
yi  this  is  to  require  but  a  minimum  of  power  to 
>e  exerted  by  the  muscles  in  raising  tiie  axe; 
nrhereas  if  toe  hand  had  remained  near  the 
snd  of  the  handle  most  distant  from  the  head, 
then  the  raising  of  the  axe-head  would  have 
been  done  at  what  is  called  a  mechanical  disadvan- 
tage. Indeed,  if  a  workman  will  notice  the  posi- 
tion of  the  hand  (which  does  not  slide  along  tiie 
handle)  before  and  after  the  blow  has  been  given, 
he  will  find  that  its  travel  has  been  very  small 
indeed.  Remembering  that  the  power  exerted  to 
raise  a  body  is  in  the  inverse  ratio  of  the  spaces 
passed  through  by  the  body,  and  the  point  of 
application  ox  the  power,  it  may  thus  be  obvious 
bow  great  a  strain  will  be  on  the  muscles  if  the 
ixe-head  be  raised  by  the  hands  at  the  opposite 
extremity  of  the  handle.  Reverse  the  problem. 
Fake  the  axe-head  as  raised  to  such  an  elevation 
sis  to  cause  the  handle  to  be  vertical  (we  are  deal- 
ing with  ordinaiy  axes,  the  handles  being  in  the 
plane  of  the  axe  blade).  Now  the  left  hand  is  at 
the  extremity  of  the  handle,  the  right  hand  is  very 
dear  to  the  axe-head — ^the  blow  is  about  to  be 
i^ven.  The  requirement  in  this  case  is  that  there 
ihoiild  be  concentrated  at  the  axe-head  all  the 
force  or  power  possible ;  hence  to  ease  the  descent 
voxild  be  as  injudicious  as  to  intendfy  the  weight 
)f  the  lift  Consequentiy,  whilst  with  the  hand 
learest  to  the  head  (as  it  is  when  the  axe  reaches 
t0  highest  elevation)  the  workman  momentarily 
I'frces  forward  the  axe,  availing  himself  of  the 
'  rerage  now  formed  by  regarding  the  left  hand 

the  fulcrum  of  motion,  he  gives  an  impulse,  and 

^  impelling  force  is  continued  until  an  involun- 
consdousness  assures  him  that  the  descending 
*  of  the  axe  is  in  excess  of  any  velocity  that 


muscular  efforts  can  maintain.  To  permit  gravity 
to  have  free  play,  the  workman  withdraws  the 
hand  nearest  to  the  head,  and  sliding  it  along  the 
handle,  brings  it  close  to  the  left  hand,  which  is  at 
the  extiemitv  of  the  handle ;  thus  the  head  comes 
down  upon  tne  work  with  M  the  energy  which  a 
combination  of  muscular  action  and  gravity  can 
effect.  The  process  is  repeated  by  the  right  hand 
sliding  along  the  handle,  and  releasing  as  well  as 
raising  the  head. 

The  form  of  the  axe  handle  deserves  notice,  differ- 
ing as  it  does  from  that  of  the  sledge  hammer.  In 
the  latter  it  is  round  or  nearly  so,  in  the  axe  it  is 
oval,  the  narrow  end  of  the  oval  being  on  the 
side  towards  the  edge  of  the  axe,  and  more  than 
this  the  longer  axis  of  the  oval  increases  as 
the  handle  approaches  the  head,  till  at  its 
entrance  into  the  head  it  may  be  double  what 
it  is  at  the  other  extremity.  It  often  has  also 
a  projection  at  the  extremity  of  the  handle. 
The  increasing  thickness  near  the  head  not  only 
gives  strength  where  needed,  as  the  axe  is  being 
oriven  in,  but  it  also  supplies  that  for  which  our 
ancestors  employed  the  thongs  as  illustrated  in 
Figs.  47  and  48.  There  is,  too,  this  further  difference 
— ^in  a  sledge  hammer  more  or  less  recoil  has  to  be 
provided  for,  and  the  handle  does  this ;  in  the  axe 
no  recoil  ought  to  take  place.  The  entrance  of ' 
the  axe  edge  is,  or  ought  to  be,  sufficient  to  retain 
it,  and  the  whole  of  the  energy  resulting  from 
muscular  action  and  gravity  i^ould  be  utilised •. 

Fig.  49. 


The  curvature,  too,  of  the  handle  is  in  marked  con- 
trast with  the  straight  line  of  the  sledge  hammer 
handle.  The  object  of  this  curvature  is  worthy  of 
note.  In  my  hand  is  an  American  forester's  axe. 
The  handle  is  very  long  and  curved.  If  laying  the 
axe  handle  across  my  finger  where  the  head  and 
handle  balance,  I  place  the  blade  of  the  axe  hori- 
zontal, you  may  notice  that  the  edge  does  not  turn 
downwards,  in  fact  the  centre  of  gravity  of 
the  axc-head  is  in  the  horizontal  straight  line  pro- 
longation of  the  handle  thrbugh  the  place  where 
my  finger  is.  Now  in  sledge  hammer  work  the 
face  is  to  be  brought  down  flat,  t.e.,  as  a  rule,  in  a 
horizontal  plane.  Not  so  with  the  forester's  axe, 
it  has  to  be  brought  down  at  varying  obliquities. 
If  now  the  hewer's  hand  had  to  be  counteracting 
the  influence  of  gravity,  there  would  be  added  to 
him  very  needless  labour,  hence  the  care  of  a  skilled 
forester  in  the  balance  of  the  axe-head  and  the  cur- 
vature of  the  handle. 

We  must  now  consider  the  form  of  the  cutting 
edge  as  seen  in  the  side  of  the  axe.  It  is  often 
convex.  The  line  across  the  face  in  Fig.  50  indicates 
the  extent  of  the  steel,  and  the  corresponding  line 
in  Fig.  5 1  the  bevel  of  the  cleaving  edge.  It  will  be 
noticed  that  the  cutting  edge  in  each  case  is 
curved.  The  object  of  this  is  to  prevent  not  only 
the  jar  and  damage  which  might  be  done  bv  the 
too  sudden  stoppage  of  the  rapid  motion  of  the 
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heavy  head  in  separating  a  group  of  fibres,  but 
also  to  f  aoilitate  that  separation  by  attacking  these 
fibres  in  succession.      For,  assuming  the  axe  falls 


Pro.  60. 


Fig.  51. 


square  on  its  work  in  the  direction  of  the  fibres,  a 
convex  edge  will  first  separate  two  fibres,  and  in  so 
doing  wUlhare released  aportion  of  the  bond  which 
held  adjoining  fibres.  An  edge  thus  convex,  pro- 
gressing at  each  side  of  the  convexity  which  first 
strikes  tiie  wood  facilitates  the  entrance  of  successive 
portions  from  the  middle  outwards.  If  the  edge  had 
been  straight  and  fallen  parallel  to  itself  upon  the 
end  of  the  wood,  none  of  this  preliminary  pre- 
paration would  have  taken  place;  on  the  contrary, 
in  all  probability  there  would  have  been  in  some 
parts  a  progressive  condensation  of  fibres,  and  to 
that  extent  an  increase  in  the  difficulty  of  the  work. 
The  equally  inclined  sides  of  the  wedge- form  of 
edge  hitherto  alone  described  as  belonging  to 
axes,  and  the  equal  pressure  this  form  necessarily 
exerts  upon  each  side  if  a  blow  is  given  in  the 
plane  of  the  axe,  suggest  what  will  be  the  action 
of  an  axe  if  the  angle  of  the  wedge  is  not  bisected 
by  the  middle  line  of  the  metal.  Assume  that 
one  face  only  is  inclined,  and  that  the  plane  of  the 
other  is  continuous  to  the  edge,  then  let  the  blow 
be  struck  as  before.  It  will  be  obvious  that  the 
plane  in  the  line  of  the  fibres  cannot  cause  any 
separation  of  these  fibres,  but  the  slope  entering 
the  wood  will  separate  the  fibres  on  its  own 
side.  Supposing  a  hatchet  sharpened  as  pre- 
viously described,  and  one  as  now  described, 
are  to  be  applied  to  the  same  work  — ^viz.,  the 
cutting  from  a  solid  block  the  outside  irregu- 
larities— say  to  chop  the  projecting  edges  from 
a  square  log  and  to  prepare  it  for  the  lathe.  It 
may  be  briefly  stated  that  the  hatchet  described 
in  the  second  case  would  do  the  work  with  greater 
ease  to  the  workman,  and  with  a  higher  finish 
than  the  ordinary  equally  inclined  sides  of  the 
edge  of  the  common  hatchet.     Coachmc&ers  have 


Fio.  52. 


Fig.  53. 


much  of  this  class  of  hatdhet-paring  work  to  do, 
and  the  tool  they  use  is  ahap^  as  in  Pig.  53.  7bf 
edge  is   bevelled  on  one  side  only,  md  mids 


Fig.  64. 


Fig.  66. 


where  the  handle  enteora  the  eye,  may  be  noticed  t 
piece  rising  towards  the  handle;  on  this  tbefioge 
of  the  workman  rests  in  order  to  steadv  the  l^ 
in  its  entrance  into  the  timber  in  the  plane  of  tk 
straight  part  of  the  blade,  and  to  oountaiact  tis 
tendency  of  the  wedge  side  pressing  the  hatcfae: 
out  of  its  true  plane. 

Ok  Adzes. 

Those  whose  business  requires  the  ionmgd 
lengths  of  wood  into  curved  shapes,  and  whordj 
upon  the  adze  for  the  preliminary  operation,  u 
an  Indian  form  of  adze.  In  IncUa  it  k  kdd  m 
near  the  metal  that  the  woi^man's  hand  toodia 
the  metal.  He  accomplishes  blows  ohieiy  by 
acting  from  the  elbow.  This  very  g^ieril  mo^ 
of  holding  gives  a  pretty  tuiform  lengA  to  6^ 
radius  of  the  swing,  hence  the  form  of  Sie  sdiei 
the  plane  of  the  swing  is  nearly  that  of  ^ 
circle  described.  The  diagrams  on  the  wall  plssly 
shew  the  tool  and  the  posture  of  the  wodonB- 
The  angle  of  the  handle  and  the  ad«e  is  very  m«i 
the  same  as  that  of  the  handle  of  the  file-miker^ 
hammer  and  the  head. 

The  Two-handed  Adzb. 

When  we  look  at  the  adze  as  used  by  En^ 
wheelwrights  or  shipwrights,  we  may  ^ 
shudder  to  see  how  it  is  handled,  espedafly  iHi« 
the  cutting  edge  is  taken  into  aocoimt  Tke 
operation,  bri^y  described,  is  the  following:- 
The  workman  stands  with  one  foot  upon  the  wooi 
this  foot  being  in  the  line  of  tiie  fibre.  He  tinj 
assists  in  steadying  (say)  the  felloe  of  a  whoa 
From  this  felloe  much  of  tiie  wood  on  whidi  ti^ 
sole  of  his  shoe  rests  has  to  be  removed.  It  v2I 
be  noticed  that  t^c  long  handle  of  the  sdxf  t' 
curved — the  object  of  this  is  to  permit  an  efficiffi 
blow  to  be  given,  and  the  instrument  hroaght  W 
a  stop  before  the  handle  strikes  any  part  m  tJw 
worfanan*s  body ;  in  fact,  caused  to  stop  by  ^ 
exhaustion  of  its  impact  energy  in  and  among^ 
the  fibres  of  wood  to  be  sepoSted.  The  edw^i* 
often  so  keen  as  to  cut  through  a  horee-hair  hfii^ 
at  one  end  and  pressed  against  it. 

This  instrument  is  raised  by  boft  hands  unt. 
nearity  in  a  horizontal  position,  and  then  n^ 
simply  allowed  to  fall,  but  steadilv  driven  dowu- 
wanis  until  the  curved  metal,  with  its  broad  fiw 
sharp  edge,  enters  near  to,  if  not  below  the  ad*  "J^ 
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the  workman's  shoe,  separating  a  large  flake  of 
sirood  from  the  mass;  the  handle  is  rapidly  raised, 
and  the  blows  repeated.  This  is  done  with  fre- 
quency, the  workman  gradually  receding  his  foot 
until  the  end  ^akes  of  wood  are  separated.  It  is 
fearful  to  contemplate  an  error  of  judgment  or  an 
unsteady  blow.  William  Tell  and  &e  apple  on 
his  son's  head  are,  in  another  form,  here  rei>eated. 

So  skilled  do  men  become  in  thus  using  the  adze, 
that  some  will  undertake,  with  any  pro-determined 
stroke  in  a  series,  to  spHt  iiieir  shoe  sole  in  two. 

CUBVATURE  OP  AdZE. 

Clearly  the  adze  must  be  sharpened  from  the 
inside,  and  when  the  action  of  it  is  considered,  it 
is  also  clear  that  the  curvature  of  the  adze-iron 
must  be  circular,  or  nearly  so. 

The  true  curvature  of  the  metal  mav  be  ap- 
proximately deduced  from  considering  the  radius 
of  the  cinue  described  by  the  workman's  arms, 
and  the  handle  of  the  adze. 

Fio.  56. 


Fio.  57. 


The  edge  of  the  adze  is  convex  (Fig.  56),  the 
projection  in  the  middle  being  so  formed  for  the 
same  reasons  as  influenced  the  curvature  of  the 
edge  of  the  axe  already  alluded  to. 

The  curvature  in  the  blade  also  serves  (though 
partially)  as  a  fulcrum,  for,  by  slightly  thrusting 
the  handle  from  him,  the  workman  may  release 
such  flakes  of  timber  as  are  over  the  adze,  and  yet 
80  slighly  adherent  as  not  to  require  anotner 
blow.  Thus  the  adze  when  applied  lever-fashion 
discharges  its  duty  as  the  curvature  in  the  claw  of 
a  hammer  does.  Fig.  57  is  a  gouge  formed  adze ; 
a  modification  of  this  is  used  in  making  wooden 
spouts,  and  similar  hollow  work. 

Many  of  the  remarks  applied  to  axes  and  adzes, 
also  apply  to  pick-axes.  It  may  suffice  to  refer 
to  two  forms  of  this  tool;  they  differ  not  so 
inuch  in  the  operative  points,  as  in  the  size  and 
distribution  of  the  material. 

The  one  used  by  paviours  is  long  and  light,  and 
of  largo  curvature;  the  other,  used  by  stone- 
Jiasons  and  quarrymen,  is  short-hancUed  and 
^vy,  much  material  being  concentrated  in  the 
bead.  There  is  also  another  form  of  this  instru- 
Jient  used  on  kegs,  for  the  purpose  of  driving 
home  the  wooden  wedges ;  in  this  form  there  is  no 
point,  the  tool  is  rather  that  of  an  elongated 
hammer,  the  ends  being  provided  with  "panes  " 
of  different  forms,  set  off  at  different  angles. 
Such  tools  may  properly  be  consigned  to  the  class 
of  hammers. 

,  The  paviour's,  the  mason's,  and  the  quarrjrman's 
picks  are  the  three  to  be  very  briefly  considered, 
fhe  first  is  properly  a  lever,  and  no  more;  its 


pointed  end  is  for  entrance  between  stones,  and 
then  the  wooden  handle,  and  the  unemployed 
elevated  arm  of  the  pick,  are  used  as  two  lever 

Fio.  59. 


arms  at  right  angles  to  each  other,  thus  motion 
can  be  had  in  two  planes  for  the  varying  character 
of  the  paviour's  work. 

Such  an  employment  is  never  allotted  to  the 
stone-mason's  pick.  The  object  of  this  is  to  remove 
chippings  from  stone  much  as  the  single '  angled 
edge  of  an  axe  or  an  adze  would  do  with  <£ip8 
from  tinker.  It  is,  however,  pointed  and  not 
edged,  because  stones  are  not  fibrous.  The 
weight  of  the  iron  head  corresponds  exactly  with 
that  of  a  heavy  hammer,  and  so  far  as  this  par- 
ticular feature  is  concerned,  the  considerations 
in  relation  to  hammers  apply. 

There  are  peculiaritieB  m  reference  to  the  points 
of  these  tools.  The  whole  of  the  energy  of  the 
workmen  is  expended  upon  one  point  (in  the  car- 
penter's axe  or  the  wheelwright's  adze  this  energy 
is  distributed  over  an  edge  from  four  to  eight  inches 
in  lengtii),  hence  the  rapid  wear  of  this  point,  and 
the  necessity  not  of  frequent  grinding,  but  of 
frequent  re -forging  and  re -tapering.  Any 
attempt  at  grinding  up  these  points  would  be 
practically  unsuccessful,  made  as  these  picks  usually 
are,  because  of  the  mass  of  metal  required  to  give 
that  penetration  resulting  from  the  sudden  stop- 
page of  heavy  weights.  The  ordinary  picks  are 
therefore  sent  to  the  smith's  to  be  sharpened.  For 
this  purpose  they  must  be  removed  from  the  handle ; 
and  ^hia  has  suggested  forms  of  eye  and  handle 
which  might  with  advantage  be  used  with  some 
other  tools. 

The  axes  and  adzes  hitherto  considered  have  been 
chiefly  regarded  as  tools  for  the  greatest  amount 
of  heavy  work  to  be  accomplished  by  a  work- 
man. They  are  at  one  extreme  of  the  scale,  the 
other  extreme  being  the  removal  of  such  small 
flakes  as  to  become  ^vings  of  varying  thickness. 
In  progressing  from  great  to  small  the  order 
would  be  from  the  axe  or  adze,  with  its  weighted 
head,  to  a  separation  of  the  cutting  edge  and  its 
necessary  metal  >  and  the  weight  which  must  give 
the  blow.  Hence,  in  this  descending  scale,  we 
reach  the  chisel,  struck  hj  a  mallet. 

The  chisel  in  its  most  simple  form  is  as  a  slice  of 
an  axe,  but  as  the  impact  is  not  from  the  motion  of 
the  chisel,  but  from  that  of  a  swung  mallet  or 
hammer,  the  eye  of  the  axe  must  give  way  to  the 
contrivance  for  receiving  the  blow.  When  the 
element  of  thrust  enters  ihea  the  chisel  is  passing 
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into  the  * '  plane  iron."  Beside  the  mushroom  form 
of  head  made  in  the  metal  of  the  stonemason's  chisel, 
two  contriyances  are  in  general  use  in  England. 
One  is  to  put  a  tang  on  the  metal  of  the  chisel,  and 
to  let  this  oe  driven  into  a  handle  so  shaped  at  the 
extremity  as  to  receive  the  blow  of  a  mallet.  A 
very  few  blows  would  soon  drive  the  handle  for- 
ward, and  so  the  tang  end  would  soon  project 
through  the  handle  and  receive  the  blows.  To 
avert  this  a  shoulder  is  forged,  where  the  tang  is 
supposed  to  end,  and  the  cnisel  proper  to  begin. 
When  the  blows  have  been  repeated,  so  that  the 
handle  rests  upon  the  tang  shoulder,  then  the 
handle  is  "  home,"  and  the  tool  completed.  In  the 
turner's  chisels,  where  mallets  are  not  used,  the 
shouldered  tang  is  not  required.  The  plan  thus 
described  is  not,  however,  the  way  in  which 
handles  are  put  on  tang-ended  chisels. 

Assume  that  a  suitable  handle  has  been  formed — 
and  what  constitutes  a  suitable  handle  is  worthy 
of  consideration — assume  too  that  a  ferrule  has 
been  suitably  placed  on  the  handle,  not,  however, 
driven  on,  but  left  somewhat  loosely — assume,  too, 
that  a  hole  has  been  bored  down  the  handle  and  a 
little  shallower  than  the  length  of  the  tang — 
assume,  too,  that  the  hole  has  been  widened  at 
its  mouth  so  as  to  show  a  square,  the  sides  of  which 
are  just  shorter  than  those  of  the  tang  under  the 
ferrule — ^now,  enter  the  chisel-tang,  and  let  it  be 
pressed  in  by  the  hand  until  it  is  so  retained  by 
mction,  that  oy  pointing  the  chisel  edge  downwards, 
the  metal  does  not  fall  out.  The  operation  of  fixing 
the  handle  may  now  be  said  to  commence.  The 
line  of  the  handle  and  blade  is  then  inclined  at 
about  an  angle  of  45^  to  the  horizon.  A  blow  with 
a  mallet  is  struck  at  the  end  of  the  handle  :  the 
inclination  remaining  the  same,  the  tool  is  turned 
round  its  longitudinal  axis,  say,  one- fourth  of  a  rota- 
tion, another  blow  given ;  the  operation  of  turning 


and  striking  being  continued  until  the  ferroled  e&d 
of  the  handle  and  tang  meet. 

As  to  the  effects  of  a  blow  upon  the  end  of  a 
handle,  there  being  no  apparent  resistanoe.  This 
takes  place:  The  velocity  of  impact  is  com- 
munioated  to  the  handle  and  chiseL  Now,  as  ma^- 
be  noticed  in  the  case  of  a  horse  commencing  to 
draw  a  carriage,  the  greatest  effort  is  required  to 
cause  the  first  motion,  so  here  a  high  velocity  in 
the  mallet  has  to  be  divided  between  a  supported 
tool  and  itself.  What  is  sometimes  called  *'mertis'' 
has  to  be  overcome  in  the  act  of  this  transference 
of  velocity  through  the  lenj^th  of  the  handle  and 
chisel ;  that  portion  which  offers  the  least  resiftance 
will  be  the  first  to  move.  As  with  a  cord,  n* 
strength  can  stretch  it  into  a  straight  line,  so  with 
this  so-called  **  inertia,"  no  velocity  can  be  com- 
mimicated  to  a  body  at  rest  without  what  is  ususllv 
called  resistance.  The  friction  between  the  ting 
and  the  handle  is  so  adjusted  by  the  preHminarr 
formation  of  the  hole,  that  the  resistance  from 
the  friction  is  less  than  the  resistance  from  inertia: 
hence  the  gradual  approach  of  the  ferrule  and  dte 
flange. 

Now  as  to  the  turning  in  the  hand  about  the 
axial  line.  The  wooden  handle  is  held  in  the  left 
hand,  therefore  the  effect  of  gravity  upon  it  is 
neutralised.  Not  so  with  the  dnisel ;  gravity  pro- 
duces its  full  effect  upon  this.  What  is  the  conse- 
quence ?  Some  part  or  other  of  the  hole  become* 
a  fulcrum,  the  cutting  end  of  the  chisel  is  diawn 
downwards  by  gravity,  and  therefore  the  tuig  end 
is  pointed  upwards.  Continued  impact  in  this 
position  would  place  the  chisel  oblique  to  the  axis 
of  thehuidle ;  tne  turning  is  to  avert  this.  Ague 
it  was  said  that  the  depth  of  the  hole  should  help 
than  the  length  of  the  tang.  The  reason  is  this 
the  end  of  the  hole  is  of  greater  diameter  than  tk 
end  of  the  the  tang ;  if,  therefore,  the  tang  do« 
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not  enter  and  fix  itself  in  the  wood,  there  may  be 
unsteadiness  in  the  chisel. 

Again  assume  the  instrument  to  be  under 
the  operation  of  repeated  blows,  the  effect  of 
these  will  be  first  expended  upon  the  jend  of 
the  wooden  handle,  and  then  transmitted  to 
the  cutting  edge.  Unless  provision  be  made,  the 
destruction  of  the  end  of  the  wooden  handle  will 
be  assured.  To  diminish  as  much  as  possible 
liabilities  to  such  a  result,  the  end  of  the  handle  is 
f onned  as  a  portion  of  a  sphere.  Fig.  G^.  Further, 
the  impact  blow  is  modified  in  the  mallet,  which  is 
of  wood,  with  a  curvilinear  face ;  thus  these  two 
wooden  surfaces  act  and  re-act  upon  each  other. 
The  yielding  elasticity  of  the  wood  also  gives  to 


the  blow  and  so  transmits  to  the  work  a  differ^ 
effect  to  that  which  would  take  place  if  the  handk 
and  chisel  were  of  iron,  as  is  the  case  with  thoK 
used  by  workers  in  the  metals.  In  these  the  blows 
being  struck  by  a  metal  hammer  the  chisel  hms 
are  neither  wooden,  as  with  the  carpenter,  nor 
mushroom  shaped,  as  with  the  stonemason. 

Tliere  is  another  mode  of  attaching  the  handl*' 
to  the  metal,  viz.,  the  forging  on  the  c^"^^^  .* 
coned  socket,  into  which  the  wooden  handle  u 
inserted.  Fig.  61.  Thisisthe  bestplan  when  the  in- 
strument is  to  be  subjected  to  heavy  blows,  ^*[*^ 
the  wooden  handle  is  blow  by  blow  more  wlii»^ 
and  to  some  extent  the  fibres  of  the  ^^°*^?? 
condensed  into  this  cone,  and  remain  stiOsWo 
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indi  longer  tiian  upon  the  tang  sdi^me.  The  I  able  for  chisels  when  nsed  in  a  way  furthest  re- 
liter,  howefrer,  adds  to  the  l^htaess  and  economy  mored  from  the  usa^  of  hatchets.  This  way  will 
f  tiie  tool,  and  may  be  considered  as  most  suit- 1  be  when  the  work  is  so  light  that  impact  gives 

Fig.  61. 


lace  to  a  thrust.  Cutting  edges,  however,  are  I  of  these  is  the  ordinary  household  scissors  opened 
)metime8  doubled,  and  then  the  chisel  form  passes  and  closed  by  hand ;  when  required  for  heavier  work, 
ito  the  group  of  tools  in  class  2.  The  most  common  I  then  one  handle  is  fixed  in  a  vice,  and  both  hands 

Jig.  62. 


Fio.  63. 


a  be  employed  upon  the  other  lengthened  arm,  see 
^g.  62  and  Fig.  63.    At  other  times  this  double 


kuel  opens  with  a  spring,  and  then  the  workmen 
ily  employs  himself  in  closing  such  upon  their 

Fig.  65. 


work,  Fig.  64.  Compoimd  lever  power  is  sometimes 
introduced,  and  as  (m  example  of  this,  here  is  a 
pair  of  very  light  shears  called  the  "  little  giant," 
the  mechanical  contrivances  in  which  are  so  ad- 
justed that  we  can,  smoothly  and  without  jar,  cut 
an  iron  rod  1-inch  wide  by  J-inch  thick.  The 
lightness  of  the  tool  and  the  ease  in  cutting  are 
vexy  noticeable.  It  is  an  American  contrivance, 
and  the  bar  of  iron  is  cut  with  the  same  ease 
as  though  it  were  of  lead.  This  results  to  some 
extent  n*om  both  jaws  approaching  each  other. 
The  arrangement  of  levers,  cams,  and  stays  is 
worthy  of  examination  after  the  lecture. 

The  use  of  the  chisel,  however  skilfully  handled, 
is  not  satisfactory  over  a  surface  wider  than  itself, 
^though  widened  and  made  two-handed,  as  Fig.  QG, 

Fig.  66. 
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and  although  the  gouge  has  succeeded,  or  ratiier 
been  planned  to  precede  it,  there  is  still  a  tendency 
almost  unoonquerable  for  the  tool  to  follow  the 
leadings  of  the  fibres  rather  than  cut  throogh 
them  ^  a  very  slight  obliquity. 

The  only  guidance  either  the  axe,  the  adze,  the 
pick,  the  gouge,  or  the  chisel  receive,  is  from  the 
skill  of  the  workman.  Hence  these  toolsproduce 
such  difierent  work  in  diffisrent  hands*  However 
much  it  may  be  desirable  to  encourage  skill  in  the 
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workmaa,  it  m  quite  as  desirable  to  furnish  him 
with  iatplements  which  shall  make  the  least 
demand  upon  the  exercise  of  this  skilJt  which 
ahallj  in  iavt,  so  lissist  the  akHl  to  one  or  more 
directions  as  to  permit  all  its  care  in  some  other 
direction.  The  assistanee  which  the  chisel  needs 
IS  anch  as  shall  ocft  only  prcsvent  it  miming  deeper 
into  the  tmiber  than  is  desired^  but  shall  enable 
it  to  be  ttstMi  with  equal  facility  upon  a  broad  as 
upon  a  narrow  surface 

Given  a  roagh  piece  of  timber,  ?Jin.  wide 
and  3  ft*  long^  to  be  smoothed  by  tools  guided  only 
i  by  the  handicraft  skill  of  tho  workman,  setting 
ande  the  adze  as  dangerous  and  uuftuitable,  the 
pFobobility  is  that  the  tools  selocted  would  be 
gouges  and  chisels  of  various  breadths  and  curva- 
tares.  The  order  of  use  would  probably  be, 
first,  the   narrow  and  deeply- carved  gouges,  ^_>t 

these  to  hB  followed  by  the  shallower  ^^-^  and 
broader,  these  again  to  be  followed  by  the  chisels, 
usijig  in  the  first  place  a  chisel  wider  than  a    b. 

Let  lis  consider  what  these  tools  would  respec- 
tively accomplisb,  The  timber  is  rough,  as 
from   the    axe    or   pit-saw*       The   small    gougit* 

would    cormgate     the     surface    --'-"^ ^,     the 

second  gouge  would  enlm'ge  the  corrugation 
to  this  N_^^^N^^^^^j  and  the  chisel  might  render 
these  more  irregular.  Such  consider ations  as 
these,  combined,  doubtless »  with  others,  led  to 
the  designing  of  what  may  be  generally  called  the 
"  guide  principle/*  and  tMs  has  been  ejctended  to 
various  branches  of  artisan  labour.  At  pr^^sent 
we  are  only  conoemed  with  the  application  of  this 
principle  to  gouges  and  chisels.  This  guide  prin-  | 
ciple  may  consist  of  a  guide  as  to  the  depth  of 
cut,  or  as  to  the  form  of  the  surface,  or  as  to  the 
direction  of  travel,  or  as  to  the  correction  of 
cross  or  longitudinal  irregularities  of  surface* 

The  depth  of  cut  is  that  which  probably  first 
presented  itself  as  an  important  appendage  to  a 
chiself  and  it  has  led  to  a  form  of  tool  of  a 
Tery  useful  construction,  although  of  limited 
rsnge.  The  instrument  i^  called  a  **  spoke-shave*'* 
In  this  case  the  t^^ol  is  that  in  Fig.  (50  with  the 
ffuido  principle  introduced,  the  depth  of  cut  being 
determined  by  the  nearness  of  the  edge  toaparalld 
wooden  han^e. 

This  tool,  owing  to  the  position  of  the  applica* 
tion  of  the  power,  viz,^  the  hands,  ana  the 
tendency  of  reBistanc©  by  the  work  to  turn  the 
whole  tool  in  the  hand,  is  not  of  general  use; 
where,  however,  the  curvature  of  surface  varies," 
the  parings  to  be  removed  are  light,  and  the  work- 
man c«ri  have  convenient  access,  the  tool  is  one 
capable  of  doing  good  work,  iuid,  in  some  respects, 
posseMca  advantages  over  the  plane,  to  which  it 
proTagibly  formed  an  introduction. 

The  plane,  in  its  most  simple  form,  consists  of 
a  chisel  inserted  at  an  angle  into  a  box,  generally 
of  wood,  and  with  the  cutting  edge  of  the  chisel 
projedang  through  the  bottom  of  the  box.  If  the 
actions  of  a  workman  be  noted  as  he  is  smoothing 
wood  with  a  chisel  alone,  it  will  be  seen  that  he 
holds  the  bevel  edge  on  the  wood^  and  so  elevates 
or  lowers  the  handle  as  to  secure  a  proper  and 
efficient  cut*  Then  he  advances  the  tool  in  a  line 
at  right  angles  to  its  cross  section.  If,  now,  in^ 
stead  of  thus  continuing  to  hold  the  tool,  the 
chisel  was  so  fixed  in  a  moveable  pioc#  of  wood  as 


to  be  at  the  same  angle  as  thf^  wori[iDB&  raimryi, 
then,  if  the  mouth  were  broad  enough,  i  '  * 
instrument  wore  propelled  along  tht  wood,  ii 
would  be  removed  very  nearly  the  iami 
obttdned  from  the  chisel  alone. 

In  the  arrangement  thus  skelob^d  th> 
would  be  relieved  from  the  cafVUdidld  v 
tool  at  a  constant  angle  withtb-  ^" 
timber »    There  is,  however,  a  ^\ 
and  consequently  an  optional  or 
ment  calked  for  by  any  varyiiig 
problem  cannot  be  had*      liVhen  v^-.j. 
band  alone,  tf  an  obstacle  to  ^  ^p 
tool  is  pr«!8ent«d,  m,  for  instance,  a  U 
in  the  fibre  or  grain  of  the  plank  —the  , 
a  knot— then  l£e  workman hy  hand  eiir> 
handle,  and  so  vary  the  inclinatioii  of  : 
edge  as  the  circumstances  of  the  caiei^ij 
so  if  the  tool  is  securely  fixed  in  a  box  ai 

Whilst  therefore  one  gain  hai  been  hi^  < 
has  been  enoountered.  Cazi  the  gain  li«iEutd«i 
tban  connt^baUnce  the  loss  ?    Thb  ctm 
answered  by  observing  the  defects  of  iha 
plane,  as  hitherto    described,   and  w 
hopeful  elements  it  contains,. 

1st.  The  front  of  the  g<dd  of  th^ 
prevent  the  penetration  of  the  en 
the  wood,   because  it   cannot   ii 
follow  the  fibre  should  it  lead  in 
however,  that  in  the  progreia  ©f 
place  has  been  reaehed  b&  wonld  L 
chisel  inwards.     What  will  happen 
strength  of  the  indrawing  fibre  will  If  9j 
that  the  workman  will  be  unablo  to  | 
tool,  or  2nd,  if  not  thus   impeded,  U 
extra  elTort  separate  the  fibre  anil  so  t 
toot     This  separation,  however,  will  fuit  li^ 
process  of  cuttings  but  by  that  of  tm' 
shavings  so  t^om  off  will  have  left  their 
the  roughnesses  which  attend  the  tcofiac    —^ 
of  fibrous  woods.      Thus  the  tool  will  ItMi 
very  purpose  for  which  it  was  designed. 

To  obviate  the  difficulty  described  hu 
much  ingenuity,  and  led' to  more  than  oiw  << 
vance  in  planes  as  ^ejier&lly  med. 

Now  what  is  it  which  so  forcibly  drswii<3r 
to  draw,  the  tool  downwards  bisiow  tiic  wri 
the  timber  ?    The  forces  in  aperation  are  ibi 
of  the  workman  and  the  tenacity  of  th^  fibfi^ 
the    tenacity    is    greater    than   the  ptrn^ 
workman  must  stop.     That  the  tool  csbm^  > 
the  direction  of  the  fibre  is  dear,  becwise  l^ 
part  of  the  wooden  sole  forbids  thi  peitfin 
but  that  it  maybe  brought  to  a  standstill,  W 
tesj  off  the  fibre^  is  also  very  dmt-    The  laiL^ 
idon  haa  therefore  to  oonader  how  to  deM  i 
tendencies  which,  as  now  sketched,  rtfdU 
collision  between  the  indmwing 
fibre  and  the  power  of  the  man  to 
fibre  by  the  tool,  or  else  to  tear  it 
leave  the  surface  rough* 

It  will  be  seen,  when  we  oomoto 
toctls  in  class  2  (saws,  Ac),  that  the  chttd 
in  its  uiif tamed  or  fmmed  stat<?  ii  net 
the  eroas  cutting  of  fibres.       Lst  uii 
the  present,  assume  that  this  is  the 
to  it  hereafter. 

Since  the  tool,  as  now  c 
ciently  cross  cut  the  reastizLL 
;  fibre  has  to  be  removerl,  th*s  object  imut  w' 
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to  prevent  such  an  acoumulation  of  fibres  as  will 
stop  the  progress  of  the  tool,  or  to  destroy  the 
Gbre  piece-meal  as  it  is  operative  for  hindrance. 
Both  plans  have  been  adopted.  A  consideration 
of  the  former  may  prove  introductory  to  the  latter 
which  appears  in  almost  all  attempts  to  perfect 
this  tool  and  its  appended  contrivance. 

As  the  tool  progresses,  and  the  fibres  become 
more  and  more  impeding,  it  will  be  clear  that  a 
portion  of  this  impediment  results  from  a  conden- 
sation of  the  fibre  in  the  mouth  of  the  wooden  box. 
The  more  numerous  the  fibres  admitted  here,  the 
greater  will  be  the  condensation.  This  state  of 
aSaJn  can  be  partially  obviated  by  a  narrowing 
of  the  mouth  of  the  plane ;  such  an  act  of  course 
requires  that  the  int^roduced  chisel  should  enter  less 
deeply  into  the  timber  being  operated  upon.  Al- 
though thus  abated  the  cause  is  not  removed,  and 
even  if  so  far  abated  as  to  prove  no  real  impedi- 
ment to  the  workman,  yet  the  quantity  of  material 
removed  on  each  occasion  will  be  so  small  that  the 
tool  becomes  one  for  finishing  work  only,  and  not 
for  those  various  operations  to  which  its  present 
powers  enable  artisans  to  apply  it. 

To  be  the  useful  tool  it  is,  the  mouth  must  not 
be  so  narrowed,  nor  the  inserted  chisel  so  with- 
drawn that  the  shaving  is  thus  the  thinnest  pos- 
sible. This  led  to  a  contrivance  now  almost 
universal,  tliat  of  breaking  the  fibre  so  soon  as  it 
is  separated  from  the  piece  of  timber.  The 
designer  seenas  to  have  considered  that  as  soon  as 
a  short  len^h  of  shaving  had  been  removed,  it 
would  be  well  to  destroy  the  continuity  of  the 
fibre,  and  so  prevent  an  accumulative  resistance 
from  this  cause.  Hence  instead  of  allowing  the 
cut-off  fibres  to  sUde  up  the  inserted  chisel,  he 
bent  them  forward,  in  fact,  cracked  them,  and  so 
broke  the  cumulative  indrawing  force  of  them.  This 
he  accomplished  by  the  use  of  what  is  now  called 
the  hack  iron,  and  &om  henceforth  the  boxed-in 
chisel  loses  its  identity,  and  must  be  regarded  as 
part  of  an  independent  tool. 

The  tool  thus  built  up  is  called  a  plane,  and 
from  its  general  utility  and  capability  of  adapta- 
tion to  various  forms  and  conditions,  it  is  weU 
deserving  of  the  high  opinions  entertained  of  its 
powers.  Three  forms  of  this  tool  are  in  general 
use  in  English  worshops,  called  the  ''jack,"  the 
"trsring,"  and  the  ''smoothing"  planes.  These 
are  on  the  bench  of  all  workers  in  smooth  straight 
surface  wood.  Although  externally  alike  except 
iu  size,  they  are  yet  used  for  different  purposes, 
and  each  has  a  speciality  met  with  in  its 
construction.  These  specialities  may  now  be 
considered. 

After  the  wood  has  passed  from  the  sawyer  into 
the  hands  of  the  carpenter,  the  surface  undergoes 
those  operations  which  render  it  true  and  smooth. 
These  tiiree  planes  do  this  work.  The  "jack," 
usually  about  fifteen  inches  long,  and  the  **  trying  " 
phine,  ranging  from  eighteen  inches  to  twenty-four 
inches  long  but,  in  exceptional  cases,  far  exceeding 
these  dimensions,  are  to  external  appearances 
alike ;  indeed,  some  regard  the  different  handles 
as  the  only  distinctions  between  them,  and  that 
these  handles  show  which  must  be  used  for  rough 
work  and  which  for  smooth  (see  Fig.  69  as  an 
example  of  the  handle  of  a  ''jack  plane,"  and 
^ig,  70  as  an  example  of  a  "  trying  plane  handle." 
Tms  IB  an  error.    There  are  other  differences,  but 


the  main  and  leadin^^one  is  the  different  form 
given  to  the  edge  of  uie  cutting  iron. 

If  the  iron  of  the  "  jack  "  plane  be  looked  at  from 
the  front  end  of  the  plane,  the  form  of  the  edge 
will  be  curved,  as  in  Fig.  67  ;  but  the  iron  of  the 
"trying"  plane  is  straight,  as  in  Fig  68.  Upon 
the  curvature  of  the  edge*  depends  the  efficient 
action  of  the  "  jack." 

Fig.  67. 


Fig.  6^. 


Fig.  69. 
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Sufficient  has  been  said  of  the  tendency  of  the 
fibre  to  draw  the  tool  downwards ;  but  it  must  not 
be  forgotten  that  the  same  adhesion  of  fibre  to 
fibre,  takes  place  between  the  surface  fibres  as 
amongst  those  below  the  surface.  If  tools  excluded 
from  this  course  of  lectures  had  entered,  we  should 
have  found  that  these  connecting  surface  fibres  are 
separated  by  the  addition  of  certain  supplementary 
appendages  to  the  tools.  The  depth  to  which  the 
plane  penetrates,  has  led  to  the  combination  in 
one  edge  of  such  supplementary  parts. 

For  the  purpose  of  separating  the  surface 
connected  fibres,  the  jack  iron  is  convex.  Note 
now  its  action.  The  convex  sharp  edge  is  pushed 
along  a  horizontal  plank,  penetrating  to  a  depth 
determined  by  the  projection  of  each  vertical 
section  below  tiie  sole  of  the  plane.  The  ends  of 
this  convex  edge  are  actually  within  the  box  of 
the  plfime,  consequently  (sideways)  all  the  fibres 
are  separated  by  cutting,  and  are  therefore  smooth 
and  not  torn.  The  effect  of  this  upon  the  entire 
surface*  is  to  change  the  surface  from  the  original 
section  to  a  section  irregularly  corrugate.  The 
surf  ace  after  using  the  "jack"  is  ploughed,  as  it 
were,  with  a  series  of  valleys  and  separating  hil- 
locks, the  valleys  being  arcs  from  the  convexity  of 
the  tool  and  the  separating  hillocks  bein^  the  inter- 
section of  these  arcs.  All  traces  of  the  tearing 
action  of  the  saw  have  been  removed,  and  from  a 
roughened  but  level  surface  a  change  has  been 
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made  to  a  smooth  bat  in  cross^seotion  as  undulat- 
ing one. 

The  mechanician's  next  object  is  toremoTe  these 
lines  of  separation  between  the  valleys.  For  this 
the  trying-plane  is  required.  The  trying-plane  is 
longer  theaa.  the  jack,  because  the  sole  of  the  plane 
which  is  level  is,  so  far  as  its  size  goes,  the  counter- 
part of  that  which  the  surface  of  wie  wood  is  to  be; 
further,  the  trying-plane  should  be  broader  than 


the  jack,  because  its  object  is  to  removetkevtUeys 
and  not  to  interfere  with  the  wood  below  the 
bottoms  of  the  valleys.  If  its  action  panefi  beknr 
the  bottoms  of  the  furrows,  then  occasion  arises  for 
cutting  the  side  connection  of  the  fibres,  and  how- 
ever a  workman  may  sharpen  the  edge  of  his  trying. 
Slane  for  this  purpose,  he  in  one  respect  bv 
estroyed  one  object  of  the  plane,  because,  ao  soon 
as  the  iron  penetrates  below  the  surface,  ao  boqq 


Fig.  70. 


does  the  ^ect  of  the  jack  action  begin  to  re-appear, 
and  the  cutting  edge  should  pass  from  the  shape 
shown  in  Fig.  68  to  the  shape  in  Fig.  67.  The 
result  of  the  trying-plane  following  the  jack 
is  to  remove  all  the  elevations  of  wood  above  the 
valleys  the  jack  left ;  and  secondly,  to  compensate 
by  its  great  length  for  any  want  of  lineaJ  truth 
consequent  upon  the  depth  of  bite  of  the  jack. 
Again,  the  mouth  of  the  trying-plane  is  much 
narrower  than  that  of  the  jack;  hence  the 
shavings  removed  are  finer,  therefore  the  slope  of 
of  the  iron,  or  its  inclination  to  the  wood  may  be 
less  than  is  the  iron  of  the  **jack" — hence  the 
line  of  cut  is  more  nearly  accordant  with  that  of 
the  fibre,  and  by  so  much  the  surface  is  left  more 
smooth  from  the  trying-plane  than  from  the  jack, 
as  there  is  more  cutting  and  less  tearing  action  than 
in  the  jack.  The  reasoning  hitherto  pursued  in  re- 
ference to  the  purpose  of  this  sequence  of  a  jack 
and  trying-plane  might  and  does  legitimately  pro 
duce  the  conclusion  that,  after  the  trying-plane 
has  done  its  duty,  the  work  is  as  perfectly  finished 
as  it  can  be.  Custom,  and  perhaps  other  consi- 
derations, have  established  that  after  the  long  try- 
ing-plane must  follow  the  short  and  almost  single- 
handed  smoothing-plane.  So  far  as  the  form  of  the 
iron  of  the  smoothing-plane  is  concerned,  there  is 
no  difference  between  it  and  the  one  used  in  the 
trying-plane ;  each  (as  across  the  plane)  is 
straight,  the  comers  being  very  slightly  curved, 
but  only  so  much  as  to  ensure  that  they  do  not 
project  below  the  line  of  the  cutting  edge. 

The  facet  edge  and  inclination  of  the  cutter  to 
the  work,  and  the  position  of  the  back  iron  are 
not  now  under  consideration. 

It  would  seem  that,  whilst  the  trying-plane 
levdled  down  all  the  elevations  left  by  the  jack, 
and  brought  the  surface  of  the  wood  as  a 
counterpart  of  that  of  the  plane,  there  might  be 
in  the  fibre,  or  grain  of  the  wood,  twists,  curls, 
and  other  irregularities  which,  whilst  levelled, 
were  yet  left  rough  in  consequence  of  the 
direction  in  which  the  cutting  edge  came  upon 
them.  Indeed,  this  cutting  edge,  in  a  long  plane, 
which  must  advance  in  the  direction  of  its  length, 
must  at  times  come  across  a  large  number  of  sur- 
faces where  the  fibre  is  in  opposite  directions.   The 


consequence  is  that  there  will  be  various  degrees  of 
smooiimess ;  for  good  work  these  must  be  brougiii 
to  uniformity.  This  is  effected  by  passing  a  shOTt- 
soled  plane  over  the  respective  parts  of  the  surfaoe 
in  such  directions  as  observation  may  snggst. 
Hence  the  smoothing  plane  is  of  use  chidiytooozn- 
pensate  for  such  changes  in  the  direction  of  the 
fibres  of  the  wood  as  the  longer  length  of  the  tiyxng: 
plane  could  not  conveniently  deal  with.  Hitterto 
we  have  regarded  the  jdane  as  arranged  with  i 
"guide  principle*'  which  shall  always  repeits 
straight  level  surface.  The  guide  may  howeter 
be  the  counterpart  of  any  required .  surface.  Tbc 
plane  made  of  iron,  now  in  my  hand,  has  an  elastic 
steel  sole  which,  by  means  of  adjusting  screws,  en- 
ables a  workman  readily  to  convert  a  straight  f*cc4 
sole  into  one  either  concave  or  convex.  This  is  m 
American  production,  see  Fig.  71 . 


Fig.  71. 


There  is  also  in' this  and  other  planes  a  mode  o( 
fixing  the  iron  which  deserves  more  general  idop- 
tion  than  it  receives,  viz.,  by  a  cam  action.  ^^ 
often  be  noticed  that  where  the  hokiing  wwg« 
binds  on  the  box  of  the  plane  in  our  ot^narj 
planes,  the  wood  has  split.  This  arises  from  s  com- 
mendable, but,  in  this  case,  too  strict  a  care  to  » 
good  fit,  hence  the  wedge  is  made  tight  wher«  n 
should  be  slack.  , 

On  the  table  were  many  Austrian,  French,  ana 
other  planes,  and  the  portion  of  the  lecture  xr 
specting  these  cannot  be  rejMXKhiced. 
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HISCELLAHIOUS. 


BEmSH    ASSOCIATION. 

I ftrij^fi^  annual  meeting  began  on  Wodaoaday 

aiFlit  25th,  at  Bri^t^],  bj^  th©  uBual  addtesa  from 

.™Jeat,  Sir  John  Hawkshaw,  C.E.,  F.R.S, 

Jolin  Hawkahaw,   in  commencement^  alluded  to 

iriety  of  topics  which  had  formed  the  themo  of 

.i.jr-f  arldiTiiseRt  and  to  the  difficult jr  whicti  there  waa 

finding  a  subject  at  once  suitable  and  n-w.    After  re- 

irlofif  id  the  fact  tl^it  tho  progi-eait  of  each  brauch  of 

vras  aaffidently  iUmtrated  in  the  flddj^ewes  of 

i  iidenta  of  aectiona,  be  w^wit  on  to  aay  that  he  had 

if  *^  for  himself  the  history  of  that  parsait  with 

wch  he  viis  principally  connocted— <:iiril  engineering. 

U  history  of  constrnction  in  its  widest  eeuso  was  then 

iied  in  review.     In  the  earliest  cinlisatioas^  thoo  of 

lypt  and  Assyria,  there  was  much  that  showed  a  con- 

toble  adv^anct'  in  the  arts,  indeed  many  inventions  of 

mparativply  recent  birth,  wero  hat  ro-diaco varies  of 

(3to  known  ag^ea  back.    iSome  ancient  knowledge  yet  re- 

imed  to  be  re-discovertd.     The  Egyptian  knowledgo 

^-tiUyrgy,  their  power  of  raising  and  transferring 

-eights    waro    inatancod,    among    other    points, 

mlfis.      After  a    glance    at    the   probable   ma- 

wiedge  of   the   peoples  of   the    East^   aj 

.  ir  yet  remaining  worka^  the  spaaket  paascd 

ii3iL:al  times  and  hiatory.     Not  much  attention 

voted  to  the  engineering  works  of  the  Greeks,  hut 

--«.  t^Aftcuted  by  the  Romans  wore  remarked  on  at 

1^  length.     Their  roada,   their  aqueducts,  bridges, 

Jto.  ic  .  w,  r.-^  ftp4?<:ially  alluded  to.     From  thia  part  of 

hfi  HawkahttW  proceeded  rapidly  on 

.   times,  noting  the  great  engineering 

liollimd  m  passings  to  the  period  marked  by 

itien  of  Its  steam-engine.     Here  was  the  birth 

-miUa,  wind-nuUa,  and  horso-machinee  were  in 
.  mp^rseded.  Deep  mines,  bofor©  only  acoes- 
^Miii  And  water  loTels,  oould  at  once  bo  roached 
-t  and  economy.  Lakes  and  fens  whlchj  but  for 
i-engine,  would  have  boon  left  imtoached,  wero 
iaad  cultivated. 

»  alow  and  laborious  toil  of  hands  and  flRgera, 
Iraud  si Q®w,  was  turned  to  other  employmenta. 
pit  aided  by  iagenioud  mechanical  contrivances,  the 
Woce  of  one  pair  of  hands  was  multiplied  a  thoufland- 
ft  ind  tb«ir  ctinning  extended  until  fesnlta  mar^ 
TO  if  you  consider  them,  were  attained,  Sinc&e  the 
J «  Watt  th©  steam -engine  haa  mcorted  a  power, 
tto  (onqueeta,  and  inereaaed  and  multiplied  the 
^  lattiresta  of  this  globe  to  &n  extent  which  it  is 
^ty  poaaiblo  to  realise. 

•But  whUe  Watt   haa  gained  a  world-wide,  well- 

^-i  fame,  the  names  of  those  men  who  have  pro- 

^e  machines  to  utilise  the  energies  of  the  steam- 

-^re  too  often  forgotten.     Of  their  inveutiooa  the 

■i  '  -y  of  mankind  know  little.    They  worked  silently 

J^MQ  the  mill,  or  in  the  factory,  observed  by  fow. 

p*<tQ  nirjst  caaea  these  silent  workera  had  no  wish 

Wm  UiH  r  work  to  public  gaze.     Were  it  not  ao,  the 

lorr  r,<.  r  .^.,,  jj^m  ^^  jjg^  pUt^  where  people  go  to 

Mow  2s>ng  in  the  silent  night  thQ  inven- 

ssat'hinaj  gat  and  ponderod  ;  how  often  they 

I  ijj  c^t  aside  mm^  long-aought  mechanical  move- 

w  iod  «6ek  another  and  a  better  arrangement  of 

J.  neao  but  themselves  could  ever  know.   They  were 

^  workers,   who  sncceeded  by  nire  irenius,  ionit 

"*nt».  and  iudomitable  perseverance. 

•  - 

u,./''^^pl^  i^*muity  few  machiQ0i  will  compare 
»Knniii«a  ia  the  manufacture  of  la«o  and  bobbin 


nfit.  Hammond,  in  1768,  attempted  ta  adapt  tho  ftodc- 
mg  frame  to  this  manuiacture.  which  had  hitherto  been 
conducted  by  hand.  It  remained  for  John  Heathcoat  to 
complete  the  adaptation  in  !  802  ^  and  to  revolutionise  thla 
branch  of  industry,  reducing  tho  coat  of  its  produce  to 
onu- fortieth  of  what  the  cost  had  been  before  Heathcoftri 
improvements  were  offeotedt 

■'  aioat  of  tho  ingenious  machines  wero  in  uio  heS^n 
Wattes  geoim  gave  the  world  a  new  motive  power  in  th© 
ateam -engine ;   and,  had  tho  steam-engine  never  been 
perfected,  tboy  wotild  atiU  have  enormously  increSMd^ 
the  productive  power  of  nmnkixid.     Wator  powarwvSI 
apphed  to  many  of  them ;  in  the  first  silk-thread  mS^ 
erected  at  Derby  m  173S,  318  million  yards  of  silk  thread 
were  spun  daily  with  one  water-wheel. 

"These  aro  happier  times  for  inveutoTB:  keen  com* 
petition  timong  manufftcturera  do  as  not  let  a  good  inven* 
tion    lie  idle  now.    That  which  was   rejected  by  old 
machines  as  waste  is  now  worked  tip  into  uaoful  fabrica 
by  new  ones.     From  all  parts  of  the  world  new  pr^ucta 
como— jute   from   ladia^  H&x  from  New  Zealand,  and 
many  othera    which    demand  new  adaptationi  of  old 
machines  or  new  and  untried  mechanical  anangemenii 
to   utilise   them.      Time  would  fail  me  if  I  wero  to 
attempt  to  enumerate  one  tithe  of  these  rai«  combination*  J 
of  mechamoal  skiU ;  and,  indeed,  no  one  wiU  ever  appre-l 
ciate  the  labour  and  supreme  mental  effort  requirea  for  ^ 
their  construction  who  haa  not  hhnself  seen  them  and 
their  wondrous  achievements. 

'^Steamboats,  tho  deotric  telegraph,  and  railwAySf  are  J 
mone  within  the  oognisanoo  of  the  world  at  krgOt  and  1 
the  progress  that  has  been  made  in  them  in  little  more 
than  one  generation  is  hotter  known  and  appreciated." 

The  next  point  treated  was  that  of  steam  navigation. 
After  alluding  to  the  early  inventors,  Patrick  Miller, 
Symington,  and  others^  Sir  John  Hawkfihaw  went  on  to 
say  :— 

**  As  the  number  of  steamboats  has  largely  incnuAedi  J 
so  also  gradually  has  their  size  increased  until  it  culmi*  J 
nated  in  the  hands  of  Brunei  in  tho  Gnat  £a»tgm,  I 

"  A  triutuph  of  engui/^ering  skill  iu  ship- building,  the  1 
Greift  Edsleni  has  not  been  commercially  so  sticcesefiiL  J 
In  this,  as  in  many  other  engineering  problems,  the  J 
question  is  not  how  large  a  thing  con  be  made,  but  how  I 
large,  having  regard  to  other  cireumst«noea«  it  is  proper •! 
at  the  time  to  make  it.  M 

*'  If,  hs  regarda  th&  dimonaiona  of  ateamboata^  wo  haf«    * 
at  proisent  aomewhat  overstepped  the  limits  in  the  Gr^at 
Emttrn^  much  still  remrdna  to  be  done  in  perfecting  the 
form  of  vessels,  whether  propelled  by  steiim  or  driven  J 
by  the  force  of  the   wind.    A  distinguished  member  of  % 
this  Afisoeiation,  Mr.  Froudei  hd^  now  for  iomo  years 
devoted  bimaelf  to  investigatioaB  carried  on  with  a  view 
to  aectsTtain  the  form  of  vessel  which  will  offer  tho  least 
resistance  to  the  water  through  which  it  must  pass.    So 
many  of  us  iu  these  days  are  called  upon  to  make 
joumei-i  by  sea  as  well  as  by  iMid,  that  we  can  well 
Appreciate  the  value  of  Mr.  Fronde's  laboum,  so  far  as 
they  tend  to  curtail  the  time  which  we  must  spend  on 
our  ocean  journeys  ;  and  wo  ahould  aU  feel  grateful  to 
him  if  from  another  branch  of  his  investigational  which 
relates  to  tho  roEiog  of  ships,  it  ahould  teault  that  tho 
movement  in  pasaeuger  veaselii  could  be  rudueed.      A 
gallant  attempt  in  thia  direction  has  lately  been  made  by    J 
Mr.  Bessemer ;  whether  a  successfiil  one  yet  remains  to    I 
be  proved.    In  any  event,  he  and  those  who  have  acted  1 
with  him  deserve  our  praise  for  an  experiment  whioli  m 
mn%i  add  to  our  knowledge.  I 

^*  It  is  a  quo^tion  of  vital  importance  to  the  fteftin*  M 
boat  that  the  consumption  of  fuel  should  be  rednoed  to   1 
the  smallest  possible  amount,  inasmuoh  as  eaoh  ton  of 
fuel  excludes  a  ton  of  cargo. 

*'  As  injprovemtints  in  the  form  of  the  hull  are  effected, 
ksg  power—that  is,  leas  fufel^wiJl  be  required  to  propel 
the  vessel  through  the  water  for  a  given  distance.  Greirt 
as  have  been  the    improvements    cff^iM^ted  in  marinu 
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to  ihiB  end,  xnoch  etill  remaina  to  be  done. 
Wolfs  oompouBd  en^ne,  so  long  orerlooked,  is,  wiih 
some  improvMBttit^  bemg  at  last  applied.  Whereas  the 
oomwimptiOR  of  AmI  ki  snoh  Tessds  as  the  Einudaya 
xaed  to  be  from  6  to  6  lbs.  of  fwl  per  effactive  horse- 
power, it  has  been  reduced,  by  working  steam  more 
expansiyely  in  vessels  of  a  lator  date,  to  2  lbs.  Yet, 
comparing  this  with  tiie  total  amoiml  of  energy  of  2*  lbs. 
of  coal,  itwill  be  iSoond  that  not  a  tenth  part  of  the 
power  is  obtained  which  titat  amount  of  coal  wonld 
theoretioally  call  into  action."* 

l^e  prop;ress  of  the  tdegraph  was  then  noted,  and  the 
principal  inventors  mentioned  whose  names  are  asso- 
dated  tiierewitfa : — ^Wheatstone,  Alexander,  Steinheil, 
Morse,  Bain,  Siemens. 

<(  By  the  api^ieation  of  these  automatic  systems  to 
telegfraphr,  the  ^eed  of  transmission  has  been  wonder- 
folly  accelMatod,  being  equal  to  200  words  a  minute, 
that  is,  fiister  than  a  shorthand  writer  can  transcribe ; 
and,  in  iiftct^  words  can  now  be  passed  along  flie  wires  of 
land  lines  with  Telocity  greater  than  can  be  dealt  with 
by  the  human  asency  at  either  end. 

"  Owing  partly  to  the  retarding  efibcts  of  induction 
and  other  causes,  the  speed  of  transmission  by  long  sob- 
marino  cables  is  much  smaller.  With  the  CM>le  of  1858 
only  2f  words  per  minuto  were  got  through.  The 
average  with  the  Atlantic-  cable,  Dr.  C.  W.  Siemens  in- 
forms me,  is  now  17  words,  but  24  words  per  minuto  can 
be  read. 

'*  One  of  i^  most  striking  phenomena  in  telegraphy  is 
that  known  as  the  duplex  system,  which  enables  messages 
to  be  sent  firom  each  end  of  the  same  wire  at  the  same 
time^  This  simultaneous  transmission  from  both  ends 
of  a  wire  was  proposed  in  the  early  days  of  telegraphy, 
but,  owing  to  imperfect  insulation,  was  not  Uien  found 
to  be  practicable;  but  since  then  telegraphic  wires  have 
been  better  insulated,  and  the  system  is  now  becoming 
of  great  utility,  as  it  nearly  doubles  the  capacity  for  work 
of  every  wire. 

"And  yet  within  how  short  a  period  of  time  has  all 
the  wonderfal  progress  in  telegraphy  been  achieved! 
How  incredulous  the  world  a  few  years  ago  would  have 
been  if  then  toLd  of  ^e  marvels  which  in  so  short  a  space 
of  time  were  to  be  accomplished  by  its  agency ! 

"  It  is  not  long  ago — 1823— tb^  Mr.,  now  Sir  Francis 
Bonald,  one  of  the  early  pioneers  in  this  field  of  science, 
published  a  description  of  an  electric  telegraph.  He 
communicated  his  riews  to  Lord  MelviUe,  and  that 
nobleman  was  obliging  enough  to  reply  that  the  subject 
should  be  inquired  into ;  but  before  the  nature  of  Sir 
JVancis  Ronald's  suggestions  could  be  known,  except  to 
a  few,  that  gentleman  received  a  reply  from  Mr.  Barrow, 
'  that  telegraphs  of  any  kind  were  then  wholly  unneces- 
sary, and  that  no  other  than  the  one  then  in  use  would 
be  adopted ; '  the  one  then  in  use  being  the  old  sema- 
phore, which,  crowning  the  tops  of  hills  between  London 
and  Portsmouth,  seemed  perfection  to  the  Admiralty  of 
that  day. 

•  Theoretical  energy  of  1  lb.  of  Co*l :— The  proportions  of  bent 
expended  in  generating  satnwted  steam  at  212^  Fahr.,  and  at  147 
Ihi.  pressure  per  square  inch,  (torn  water  at  212°  are  :— 

Units  Meohanlcsl 

of  equivalent 

heat.  In  foot  lbs. 

1.  In  the  formation  of  steam 892*8  ...     689,242 

%  In  resisting  the  ioonmbent  pressure  of 

14*7  lbs.  per  square  inoh  » 72*3  ...       56,815 

9651  746,057 

One  pound  of  Welsh  coal  will  theoretioally  evaporate  15  Ibe.  of 
water  at  212^  to  steam  at  ai2<».    Therefore,  the  foU  theoretical  Talne 
of  the  combustion  of  2  Ibe.  of  Welsh  coal  Is 
2  X  15  X  746,057  foot  pounds,  or 
2  X  15  X  745,05? 

'  horse-power.  If  consomed  in  1  hour. 

eOX    33,000 

^  11*2  hone-power. 

As  the  consnmptbn  of  coal  per  effective  borse-power  in  a  marine 
engine  is  2lbs.,  the  power  obtained  is  to  the  whole  theoretical  power 
as  listen,  '^ 


*'I  am  acquainted  with  some  who,  what  the  fat 
Transatlantic  cable  waa  pijopoaed,  ooiiinbuted  towards 
that  undertaking  with  the  consciousness  that  it  was  cbIj 
an  experiment,  and  that  subscribing  to  it  was  much  the 
same  thing  as  throwing  their  money  into  the  sea.  liueh 
of  this  cable  was  lost  in  the  first  attraipt  to  lay  it ;  bot  its 
promoters,  nothin|^  daunted  made  900  miles  more  caUa; 
and  finally  laid  it  sncceasfully  in  the  toUowisg  ysw, 
1858. 

"  The  telegcaphie  system  of  the  world  oomponnaabMsl 
a  complete  ^ole  round  the  earth ;  and  it  is  pmhsMe 
that  the  missinp:  link  will  be  supplied  by  a  oable  betiseoD 
San  Francisco  in  California  and  Yokohama  in  Japan. 

**How  resolute  and  courageous  those  who  angagad  in 
submarine  telegraphy  have  been  will  appear  mm,  th» 
fact  that,  thou^  we  have  now  50^000  nules  of  cahla  in 
use,  to  get  at  this  result  nearly  70,000  milea  w«reain^ 
structed  and  laid.  This  lax^ge  percentage  of  Culnxa*  in 
the  opinion  of  Dr.  C.  W.  Siemens  (to  whom  I  am  wmk. 
indebted  for  information  on  this  subject),  was  partly  do* 
to  the  late  introduction  of  testing  a  cable  onier j^ 
before  it  is  laid,  and  to  the  use  of  too  light  iron,  i ' 
ing. 

''  Of  immense  importance  in  connection  with  tba  i 
sequent  extension  of  submarine  cables  have  been  t^ 
disoovQxies  of  Ohm  and  Sir  WiUiam  Thomson,  and  tib* 
knowledge  obtained  that  the  resistance  in  wire  of  boa»« 
geneous  metal  is  directly  proportional  to  the  l<mgth,  i 
that  the  place  of  a  fault  in  a  cable  of  many  thoui 
miles  in  length  can  be  ascertainfid  with  so  much  ] 
cision  as  to  enable  you  to  go  atonoe  to  repair  it»  althtti  _ 
the  damaged  cable  may  lie  in  some  t^oiwindg  of  ^ffth^wi^ 
of  water.*' 


The    subject   of    railways   was    treated    at 
lengtii: — 

*'  Of  railways  the  progress  has  been  enonnons  ;  b«t 
I  do  not  know  that,  in  a  scientific  point  of  view,  a  rail- 
way is  so  marvellous  in  ite  character  as  the  eleotric  tai*- 
graph.  The  results,  however,  of  the  constmction  «bI 
use  of  railways  are  more  extensive  and  hiiiIhhiummI, 
and  their  utility  and  convenience  brought  home  to  t 
larger  portion  of  mankind.  It  has  come  to  paas,  tker^ 
fore,  that  the  name  of  George  Stephenson  has  beea 
placed  second  to  that  of  James  Watt ;  and  aa  men  azr 
and  will  be  estimated  by  the  advantages  which  thsb 
labours  confer  on  mankind,  he  will  remain  in  thstt  nidbe, 
unless,  indeed,  some  greater  luminary  should  arise  ta 
outshine  him.  The  merit  of  Oeorge  Stephenson  conastal, 
among  other  things,  in  this — that  he  saw  more  cloarir 
than  any  other  engineer  of  his  time  the  sort  of  thsx' 
the  world  wanted,  and  that  he  persevered,  in  spste  a 
learned  objectors,  with  the  firm  conviction  that  he  wu 
right  and  they  were  wrong,  and  that  there  wbs  within 
himself  the  power  to  demonstrate  the  accuracy  of  hr* 
convictions. 

'*  Railways  are  a  subject  on  which  I  may  (I  hope 
without  tinng  you)  speak  somewhat  more  at  length 
The  British  Association  is  peripatetic,  and  withoot  rail- 
ways ite  meetings,  if  held  at  all,  would,  I  fear,  be  greatir 
reduced  in  numbers.  Moreover,  you  have  all  aa 
interest  in  them ;  you  all  demand  to  be  caried  eafely»  mad 
you  insist  on  being  carried  fast.  Besides,  everybodT 
understands,  or  thinks  he  understands,  a  railway,  and 
therefore  I  shall  be  speaking  on  a  subject  ooimnoc 
to  all  of  us,  and  shall  possibly  otdy  put  before  yo« 
ideas  which  others  as  well  as  myself  have  alreaidy 
enterteined. 

•  «  •  • 

^*  Railways  add  enormously  to  the  national  wealtfe. 
More  than  2^  years  ago  it  was  proved  to  the  mtiMhctiOix 
of  a  committee  of  tiie  House  of  Gommons,  from  facte  mml 
figures  whieh  I  then  adduced,  that  the  lAncaahirs  aa  i 
Yorkshire  Railway,  of  winch  I  was  the  engineer,  mm/d 
which  then  formed  the  principal  railway  coansciteD 
between  the  populous  towns  of  Lancadiire  and  Feck* 
shire,  effected  a  saving  to  the  public  using  the  railway  of 
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mo?e  thto  the  whole  amoant  of  the  dividend  whioh  waa 
reoeiTed  by  the  proprietors.  These  calcalations  were 
based  solely  on  the  amount  of  traffic  carried  by  the  roil- 
way,  and  on  the  difference  between  the  railway  rate  of 
charge  and  the  charges  by  the  modes  of  oonTe3ranoe 
anterior  to  raUways.  No  credit  whateyor  was  taken  for 
the  saving  of  time,  thoogh  in  England  pre-eminently 
time  is  money. 

<*  Considering  that  railway  charges  on  many  items  have 
been  considerably  rednoed  since  that  day,  it  may  be 
safely  assumed  that  the  railways  in  the  British  Islands 
now  produce,  or  ni^er  saye  to  the  nation,  a  mnch  larger 
'sum  amnitally  than  the  gross  amount  of  all  the  diyidends 
payable  to  the  proprietors,  without  taking  into  account 
the  benefit  arising  m>m  the  saving  in  time.  The  benefits 
under  that  head  defy  calculation,  and  cannot  with  any 
accuracy  be  put  into  mone^ ;  but  it  would  not  be  at  all 
OTer-estimatuig  this  question  to  say  that  in  time  and 
coney  the  nation  gains  at  least  what  is  equivalent  to  10 
per  cent  on  sUL  the  capital  expended  on  railways.  I  do 
not  urge  this  on  tho  part  of  nolway  proprietors,  for  they 
did  not  embark  in  these  tmdertakings  with  a  view  to  the 
national  gain,  but  for  the  expected  profit  to  themselves. 
Yet  it  is  as  well  it  should  be  noted,  for  railway  pro- 
prietors appear  sometimes  by  some  people  to  be  regarded 
in  the  light  of  public  enemies. 

*'  It  follows  from  these  facts  that  whenever  a  railway 
can  be  made  at  a  cost  to  yield  the  ordinary  interest  of 
money,  it  Li  in  the  national  interest  that  it  should  be 
made.  Further,  that  though  its  cost  might  be  such  as 
to  leave  a  smaller  dividend  than  that  to  its  proprietors, 
the  loss  of  wealth  to  so  small  a  section  of  the  community 
will  be  moTO  than  supplemented  by  the  national  gain, 
and  therefore  there  may  be  cases  where  a  Gh>vemment 
may  wisely  contribute  in  some  form  to  undertakings 
which,  without  such  aid,  would  fail  to  obtain  the  neces- 
nry  support. 

**  And  so  some  countries,  Kussia  for  instance,  to  which 
improved  means  of  transport  are  of  vital  importance, 
have  wisely,  in  my  opinion,  caused  lines  to  be  made 
which,  having  regard  to  their  own  expenditure  and 
receipts,  would  be  unprofitable  works,  but  in  a  national 
point  of  view  are  or  speedily  will  be  highly  advan- 
tageous. 

"  The  empire  of  Brazil  also,  which  I  have  lately  visited, 
is  arriving  at  the  conclusion,  which  I  think  not  an  unwise 
one,  that  the  Btato  can  afibrd  and  will  be  benefited  in  the 
end  by  guaranteeing  7  per  cent,  upon  any  railway  that 
can  of  itseK  be  shown  t^  produce  a  net  income  of  4  per 
cent,  on  the  assumption  that  the  nation  will  be  b^ie- 
fited  at  least  to  the  extent  of  the  difference. 

"  A  question  more  important  probably  in  the  eyes  of 
many — safety  of  railway  travellmg — may  not  beinappro- 
priate.  At  all  events,  it  is  well  that  ifio  elements  on 
which  it  depends  should  be  clearly  understood.  It  will 
be  thought  that  longer  experience  in  the  management  of 
tail  ways  should  go  to  ensure  greater  safety,  but  there  are 
other  elements  of  the  question  which  go  to  counteract 
this  in  some  degree. 

**The  safety  of  railway  travelKng  depends  on  the  per- 
fection of  the  machine  in  all  its  parts,  including  the  whole 
nulway,  with  its  moveable  plant,  in  that  term  ;  it  depends 
also  on  the  nature  and  quantity  of  traflic,  and  lastly,  on 
human  care  and  attention. 

**  With  regard  to  what  is  human,  it  may  be  said  that 
so  many  of  mese  accidents  as  arise  from  19ie  fallibility 
of  men  will  never  be  eliminated  until  the  race  be  im- 
proved. 

^  The  liability  to  accident  will  also  increase  with  the 
*peed,  and  might  be  reduced  by  slackening  that  speed, 
it  increases  with  the  extent  and  variety  of  the  traffic  on 
the  same  Hne.  The  public,  X  fear,  will  rather  run  ^e 
p>k  tiian  consent  to  be  carried  at  a  riower  rate.  The 
uicrease  in  extent  and  variety  of  traffic  is  not  likely  to 
noeive  any  diminution ;  on  the  contrary,  it  is  certain  to 
*«ignient 
^  I  should  be  sorry  to  say  that  homan  caire  may  not  do 


something,  and  I  am  not  among  those  who  object  to  ap- 
peals through  the  press,  and  otherwise  to  railway  com- 
panies, though  somettmes  peshaps  they  may  appeix  in 
an  imreasonable  ferm.  I  see  no  harm  in  men  being  urged 
in  every  way  to  do  their  -utmost  in  a  matter  so  vital  to 
many. 

*'  A  question  may  arise  whether,  if  the  railways  wese 
in  the  hands  of  the  Govermnent,  they  oouM  not  be  worked 
with  greater  safety.  Government  would  not  pa^  their 
officers  better,  or  perhaps  so  weU  as  the  compames  do, 
and  it  is  doubtful  whether  they  would  succeed  in  attract- 
ing to  the  service  abler  men.  They  might  do  the  work 
with  a  smaller  number  of  chief  officers,  tor  much  of  the 
time  of  the  companies'  managers  is  occupied  in  internecine 
disputes.  They  might  htmdle  the  traffic  more  despoti- 
cally, diminishing  the  number  of  trains,  or  theaoooamio- 
dation  afforded  by  them^  or  in  other  ways,  to  insure  more 
safety;  but  would  the  public  bear  any  curtailment  of 
convenience  ? 

*(  One  thing  they  could,  and  perhaps  would  do.  In 
cases  where  the  traffic  is  varied,  and  could  more  safely 
be  conducted  with  the  aid  of  relief  lines,  whioh  hold  out 
no  sufficient  inducement  to  the  companies  to  make,  the 
Government,  being  content  with  a  lower  rate  of  interest, 
might  undertake  to  make  them,  though  then  comes  the 
question  whether,  when  the  whole  of  this  vast  machine 
came  to  depend  for  supplies  on  annual  votes  of  Parlia- 
ment, money  would  be  forthcoming  in  greater  abundance 
than  it  is  under  the  present  system. 

^  But  the  consideration  of  this  subject  involves  other 
and  more  difficult  questions. 

"  Where  are  the  labours  of  Government  to  stop  ?  The 
cares  of  State  which  cannot  be  avoided  are  already  heavy, 
and  will  grow  heavier  every  year.  Dockyard  csteblish- 
mente  are  trifling  to  what  the  railway  estebUshments, 
which  already  employ  250,000  men,  would  be.  The  as- 
sumption of  all  the  railways  would  bring  Gbvemment 
into  conflict  with  every  passenger,  every^  trader,  every 
merchant,  and  every  manufacturer.  With  the  railway 
companies  there  would  be  no  difficulty ;  they  would  sell 
their  undertakings  to  any  one  provided  the  price  was 
ample. 

**  Looking  at  the  vast  growth  of  railway  traffic,  one 
measure  occurs  to  me  as  conducive  to  the  safety  of  rail- 
way passengers,  and  likely  to  be  demanded  some  day ; 
it  is  to  construct  between  important  places  railways 
which  should  iarry  passengers  only  or  coals  only,  or  be 
set  apart  for  some  special  separation  of  traffic ;  though 
there  will  be  some  difficulty  in  accomplishing  this. 
Lsndownen,  through  whose  properties  such  lines  would 
pass,  would  probamy  wish  to  use  such  lines  for  general 
purposes.  Nevertheless,  it  may  have  to  be  tried  same 
day. 

"  It  would  be  instructive,  were  it  practicable,  to  com- 
pare the  relative  proportion  of  accidents  by  railway  and 
by  the  old  stage  coadies,  but  no  records  that  I  am  aware 
of  exist  of  the  latter  that  would  enable  such  a  comparison 
to  be  made.  It  is  practicable  to  make  some  sort  of  com- 
parison between  the  accidents  in  the  earlier  days  of  our 
own  railways  and  the  accidents  occurring  at  a  later  date. 

**  The  Board  of  Trade  have  unfortunately  abandoned 
the  custom,  which  they  adopted  from  1852  to  1859,  of 
returning  the  passenger  mileage,  which  is  given  in  the 
German  returns,  and  is  the  proper  basis  upon  which  to 
found  the  proportion  of  accidents,  and  not  on  the  num- 
ber of  passengers,  without  any  regard  to  distance 
travelled,  which  has  altered  very  much,  the  avera^ 
journey  per  passenger  being  nearly  half  in  1873  what  it 
was  in  1846. 

"  It  would  be  erroneous  to  compare  the  proportions  of 
accidente  to  passengers  carried  in  various  years,  even  if 
the  correct  number  of  passengers  travelling  were  fr|^«n* 
But  a  figure  is  always  omitted  from  the  Board  of  Trade 
return,  which  makes  the  proportion  of  ^  accidente  to 
passengers  appear  larger  than  it  is ;  this  is  tiie  number 
of  Journeys  performed  by  setson-tioket  holden.  Some 
estimate  could  be  made  of  the  jonmeys  of  leason-tioket 
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holders  by  diTiding  the  receipts  by  an  estunated  BYeingje 
fare,  or  the  oompenies  ooold  make  an  approximate  esU- 
mate,  and  (iie  paaeenger  mileage  could  be  readily  obtained 
by  the  railway  companies  from  the  tickets.  These  addi- 
tions would  Cp«atly  add  to  the  value  of  the  railway 
returns  as  statistical  documents,  and  render  the  deduc- 
tions made  from  them  correct 

•  a     '      •  •  «  « 

"  From  the  figures  so  arrived  at,  it  appears  the  pas- 
senffer  mileage  has  doubled  between  1861  and  1873 ;  and 
at  the  rate  of  increase  between  1870  and  1873  it  would 
become  double  what  it  was  in  1873  in  twelve  years  from 
that  time,  namely,  in  1885. 

**  The  number  of  passengers  has  doubled  between  1864 
and  1873,  and  at  the  rate  of  increase  between  1870  and 
1873,  it  would  become  double  what  it  was  in  1873  in 
eleven-and-a-half  years,  or  in  1886. 

'*  It  must,  however,  be  remembered  that  the  rate  of 
increase  since  1870,  though  very  regular  for  1871, 1872, 
and  1873,  is  greater  than  in  previous  years,  being  pro- 
bably due  to  the  rise  of  wages  and  the  great  development 
of  third-class  trafGlc,  and  it  would  not  be  safe  to  assume 
this  rate  of  increase  will  continue. 

"  Supposing  no  improvement  had  been  effected  in  the 
working  of  nalway  traffic  by  the  interlocking  of  points, 
the  block  system,  &c.,  the  increase  of  accidents  should 
have  borne  some  proportion  to  the  passenger  mileage, 
multiplied  by  the  proportion  between  the  ianain  mileage 
and  the  length  of  line  open,  as  the  number  of  trains 
passing  over  the  same  fine  of  rails  would  tend  to 
multijuy  accidents  in  an  increasing  proportion,  espedaUy 
where  the  trains  run  at  different  speeds. 

**  The  number  of  accidents  vanes  connderably  from 
year  to  year,  but  taking  two  averages  of  ten  years  each, 
it  appears  that  the  proportion  of  deaths  of  passengers 
from  causes  beyond  their  control  to  passenger  imles 
travelled  in  the  ten  years  ending  December  31, 1873, 
was  oiUy  two-thirds  of  the  same  proportion  of  the  ten 
years  ending  December  31,  1861 ;  the  proportion  of  all 
accidents  to  passengers  from  causes  beyond  their  own 
control  was  one-ninth  more  in  the  last  ten  years  than  in 
the  earlier,  whereas  the  frequency  of  trains  had  in- 
creased on  the  average  one-fourth. 

"  The  limit,  however,  of  considerable  improvements  in 
signalling,  increased  brake  power,  &c.,  will  probably  be 
reached  before  long,  and  the  increase  of  accidents  will 
depend  on  the  increase  of  traffic,  togetBer  with  the  in- 
creased frequency  of  trains. 

"  The  laige  growjth  of  railway  traffic,  which  we  may 
assume  will  double  in  twenty  years,  will  evidentiy 
tax  the  resources  of  the  railway  companies ;  and  unless 
the  present  companies  increase  the  number  of  the  b'nes 
of  way,  as  some  have  commenced  to  do,  or  new  railways 
are  made,  the  system  of  expeditious  and  safe  railway 
travelling  will  be  imperilled.  Up  to  the  present  time, 
however,  the  improvements  in  regulating  the  traffic 
appear  to  have  kept  pa^ce  with  the  increase  of  traffic  and 
of  speed,  as  the  sbght  increase  in  the  proportion  of  rail- 
way accidents  to  passenger  miles  is  chiefly  due  to  a 
larger  number  of  trifling  bruises  being  reported  now 
thim  formerly. 

"  I  believe  it  was  a  former  President  of  the  Board  of 
Trade  who  said  to  an  alarmed  deputation  who  waited 
upon  him  on  the  subject  of  railway  travelling,  that  he 
thought  he  was  safer  in  a  railway  carriage  than  any- 
where else. 

**  U  he  ^ave  any  such  opinion,  he  was  not  hi  wrong, 
as  is  sufficientiy  evident  when  it  can  be  said  that  there 
is  only  one  passenger  injured  in  every  four  million  miles 
travelled,  or  that,  on  an  average,  a  person  may  travel 
100,000  miles  each  year  for  forty  years,  and  the  chances 
be  slighUy  in  his  &vour  of  his  not  receiving  the  slightest 
injury." 

The  next  point- treated  was  the  economy  of  fuel.  This 
and  some  other  points,  were  treated  as  f(^ows  in  the 
concluding  paragraphs  of  the  address  :^ 


*'A  pressing  subject  of  the  present  tima  is  the 
economy  of  frieL  Members  of  the  Britiah  Ajaoctatka 
have  not  neglected  this  momentous  question.  At  the 
meeting  held  at  Newcastle-on-Tynetn  1863,  Bir  WilUam 
Armstrong  sounded  an  alarm  aa  to  the  proximate  ex 
haustion  of  our  coal-fields.  Mr.  BramweuJ,  when  pre- 
siding over  the  Mechanical  Section  at  Brighton,  drew 
attention  to  the  waste  of  fuel  Dr.  Siemeoa,  in  aa  ahU 
lecture  he  delivered  by  request  of  the  Asaodation  to  the 
operative  classes  at  the  meeting  at  Bradford,  p<Hnted  oat 
the  waste  of  fuel  in  special  branches  of  the  iron  trade,  to 
which  he  devoted  so  much  attention.  He  ahowed  on 
that  occasion  that,  in  the  ordinary  heating  fumaoe,  th« 
coal  consumed  did  not  produce  the  twentieth  part  oi  it» 
theoretical  effect,  and  in  melting  steel  in  pc^  in  th« 
ordinary  way  not  more  than  one-seventieth  part;  m 
meltingone  ton  of  steel  in  pots  about  2|  tons  of  coke  becag 
consumidd.  Dr.  Siemens  further  stated  that,  in  hia  re- 
generative gas  furnace,  one  ton  of  steel  was  melted  will 
12  cwt  of  small  coal. 

« Mr.  Lowthian  Bell,  who  combines  chemical  know- 
ledge with  the  practical  experience  of  an  iranmaater,  i& 
his  presidential  address  to  the  members  of  the  Iron 
and  Steel  Institute  in  1873,  stated  that,  with  tha  peiftct 
mode  of  withdrawing  and  utilising  the  gaaea  and  tht 
improvement  in  the  furnaces  adopted  in  the  Clevelaai 
district,  the  present  make  of  pig  iron  in  Clevelazid  is  pro- 
duced with  3i  million  tons  of  coal  less  than  would  have 
betti  needed  fifteen  years  ago ;  this  being  equrvaleni  t» 
a  saving  of  45  per  cent,  of  the  quantity  fonnerly  uaad. 
He  shows  by  figures,  with  which  he  has  Ground  m, 
that  the  calorific  power  of  waste  gases  from  the  fnmaos 
is  sufficient  for  raising  all  the  steam  and  heating  all  the 
air  the  furnaces  require. 

*^  It  has  already  been  stated  that  b^  workii:^  steam 
more  expansively,  either  in  double  or  smgle  "*y^***,  the 
consumption  of  fuel  in  improved  modem  enginti  com.- 
pared  with  the  older  forms  may  be  reduced  to  one-third. 
«  All  these  reductions  still  mil  &r  short  of  the  tibeo^ 
retical  effect  of  fud  which  may  be  never  reached.  Mr. 
Lowthian  Bell's  figures  go  to  show  that  in  the  interia 
of  the  Uast  furnace,  as  improved  m  Cleveland,  there  is 
not  much  more  to  be  done  m  reducing  the  conanmpCiQo  of 
fud ;  but  much  has  already  been  done,  and  could  theredao- 
tions  now  attainable,  and  all  the  information  already  ac- 
quired be  universally  applied,  the  saving  in  fuel  woold  be 
enormous.  How  many  open  blast  fnmacesstill  belch  IbrU: 
fiame  and  gas  and  smoke  as  uselessly,  and  with  nearir 
as  much  mischief  to  the  surrounding  neighbourhood,  a* 
the  fires  of  Etna  or  Vesuvius  f  How  many  of  Uie  oUts 
and  more  extravagant  forms  of  steam-engine  atiU  exist : 
''  What  is  to  be  done  with  the  intractable  householder, 
with  the  domestic  hearth,  where,  without  g(»ng  to  Crer- 
man  stoves,  but  by  using  Galton's  grates  and  othar  im- 
provements, everything  necessary  both  for  oomfioct  aa4 
convenience  could  be  as  well  attained  with  a  mach 
smaller  consumption  of  coal  ? 

"Jil  have  pointed  out  that  we  do  not  avail  onxaalrt» 
of  more  than  a  fractional  part  of  the  useful  effeofei  i^i 
fuel,  it  is  not  that  I  expect  we  shall  all  at  once  mend  cor 
ways  in  this  respect 

**  Manv  cases  of  waste  arise  from  the  existence  of  o^u 
and  obsolete  machines,  of  bad  forms  of  fumacea,  of  wasbs- 
ful  grates,  existing  in  most  dwelling  houses ;  and  thne 
are  not  to  be  remedied  at  once,  for  not  everyooe  cfc:: 
afford,  however,  desirable  it  might  be,  to  cast  away  the 
old  and  adopt  the  new. 

**  In  lookmg  uneasily  to  the  future  supply  and  cost  oi 
fuel,  it  is,  however,  something  to  know  what  may  ^ 
done  even  with  the  application  of  our  present  knowjeoft . 
and  could  we  app]y  it  universally  to-day,  all  that  c» 
necessary  for  trtule  and  comfort  could  probably  be  as 
well  provided  for  by  one-half  the  present  ooasumplun 
of  fuel ;  and  it  behoves  those  who  are  beginning  to  boQd 
new  mills,  new  furnaces^  new  steamboata,  or  new  housw. 
to  act  as  tiiough  the  pnce  of  coal  which  obtaiDcd  two 
years  ago  hadbeenthe  normal  and  not  the  abDoaoalprica. 
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"'Tht^ra  was  in  early  years  &  battle  of  the  gauges,  and 
now  (I  oont^t  aLi}ut  giinfl ;  but  youi'  tlm&  will 

rmit  me  to  t^ay  mndi  qq  th^ir  DiELsufactiii'e- 
.:  L^^ain  tho  progress  made  in  a  few  yeana  ba3  be^n 
irnous  ;  and  m  contribyting  to  it,  two  men,  Sir 
JjluLOi  Annsif ong  and  Sir  Joi^Dh.  Wlutworth,  both 
EttffineeTa,  m  Uiis  coimtrj  at  aJl  eTents,  deservedly 
Bf^renicAt.  ThQ  Iran  eoil  constraction  of  3ir 
^ua  Armitroag  hae  already  produced  remarkable 
Id  mtkCactory  reeuUa ;  in  dbcuMing  further  posaible 
r     .  i^  mentflp  the  qiieation  ib  embarraased  by  fittempt* 

iraw  iharp  linea  betweim  what  it  oallea  steel  a&d 

VU 

**  There  is  nothings  that  I  can  iee  to  limit  the  aiza  of 

mp,  '3icept  the  t*^nacity  and  endunmoe  of  tho  metal, 

r  ve  may  choosn  to  call  it,  of  which  thoy  are  to 

ru    Sir  Joseph  Whitwerth,  who  hsia  already  done 

UTi^  thim  any  other  man  in  hia  department  to  aecure 

Dod  vafkmanahip,  and  whos<>  ideal  of  perfection  m  ever 

'^ —ting,  haa  long  been  seeking,  aad  not  witliout 

by  enQimotiA  compression,  to   increase  thoae 

j  in  what  he  eolls  homop^aeous  metal.    Make 

Lil  ^good  enough^  and  call  it  iron  if  yen  will,  and 

J  of  a  gm  may  be  anything :  the  mere  ooiiatme* 

:   .ml  bandSing  of  a  gun  of  100  tont,  or  of  far  greater 

^ht  with  ^uitabk  mechanical  applianceB,  preaente  no 

on  the  qualities  of  hia  compressed  metal, 
ii  now  BeekiD|f  by  a  singular  c^^tperiment  to 
travel  of  the  recoil,  aa  far  aa  practicable,  to  the 
^  of  the  moUl.     By  attaching  the  muExle  of  the 
an  outer  caaing,  through  which  the  force  of  the 
Ml  h  carried  back  to  tho  trimniona,  he  proposea  to 
sif  of  this  ela»ticLty  to  the  extent  of  ope- 
times  the  luagth  of  the  gnn;    whether  ita 
Que  in  ao  abort  a  apacd  will  suffice  without 
ia,  perhapst  doubtful ;   but  other  aid  may  be 
the  experiment,  whether  aucceitafiil  or  not, 

horlwnrB  I  have  no  time  to  mention,  for 
long  and,  I  foar,  tedious  addreas  abould 

n«e  and  whither,'  Ja  an  a|jhonsm  which  leads 

tMH  present  and  pUint^r  cbjecta  to  those  which 

)  dktint  and  obscure  ;  whether  we  look  back- 

*  fiofwafda,  our  vision  h  spoedily  arrested  by  an 

iMe  veil. 

aubjectA  I  hare  choaen  you  will  probably 

Ehave  travulli)d  bauk wards  far  enough.    I  have 

s&mo  extent  with  the  pr^ent>    The  retrospect, 

ft  may  bo  useful  to  abow  what  gre^t  works  were 

former  agea*      Some  things  have  been  better 

i  in  those  earHer  timea,  but  not  all.     In  what 

1  to  call  the    ideal  we  do  not  surpass  tho 

Posts  and  planters  and   aoulptors   were   eis 

L  fc^mer  times  as  now  ;  so,  probably,  were  the 

^  depends  on  the  acoumulAtien  of  experience, 
t  to  excel  our  forerunners.  Engineering  depends 
■m  experience;    neverthelsaa,  in  future  times 

difflculties  ahall  arise  or  works  have  to  bo 
tahed  for  which  there  is  no  prcceduut,  he  who 
irform  the  duty  mny  step  forth  frojii  Any  of  th^ 
''*  ,  OS  engineers  have  not  uafreiiuently  hitherto 

isiilTellons  progreii  of  the  last  two  geneiations 

everyone  cautious  of  predjeting  the  fnture. 

ng  works,  however,  it  mSk^  be  said  that 

ability  or  impracticability  is  often  deter- 

JV  other  elements  than  the  inherent  difficulty  in 

p  themaelvCT,      Greater  works  than  any  yet 

i*main  to  be  aocompliahod — not  perbapa  yet 

Society  may  not  yet  rcqnire  them ;  the  world 

■  *t  praaont  afford  to  pay  for  them* 

P^^t^frees  of  engineering  works,  if  we  consider  % 

*^p€!nditure  upon  them,  has  already  in  our  time 

gioua*    One  himdred  and  sixty  thousand  miles 


of  railway  alone^  put  into  tig  urea  at  ^20,U0Q    a  mile, 
amounts  to  ^,200  million  pounds  et^ling ;  add  400,000 
mi  lea  of  telegraph  at  £lOO  a  mile,  and  100  millions  mom 
for  aca  canaU^  docks,  harbours,  water  and  sinttaf y  woc^k* 
ooudtruotod  in  the  same  period,  and  we  get  the  e&onnoafl  | 
sum  of  3,340  milLlonA  sterling  expended  in  one  genera^  j 
tion  and  a  half  on  what  may  undoubtedly  be  called  ^ 
uaeful  works.     The  wealth  of  nations  may  be  imotiired 
by  expenditure  on  luxuries  and  war  ;  it  cannot  be  aimin- 
iahed  Dy  eipenditurQ  on  works  like  these* 

^*  Aa  to  me  future,  we  know  we  cannot  create  a  forco ; 
we  oan^  and  no  doubt  shall,  greatly  improve  the  applica- 
tion of  those  ^ ith  which  we  are  acquainted-  WliJit  axe 
called  inyentionH  can  do  no  more  than  this,  yet  how 
much  every  day  is  being  done  by  new  macMnes  and  in- 
fitrnmenta. 

*'  The  telescope  extended  our  vision  to  distant  worlds. 
The  spectroscope  has  far  outstripped  that  instrnmenti  by 
tixtt^uding  onr  powers  of  analyais  to  regions  as  remote,  ^ 

*'  X'ost^  deUv^riqs  were  and  are  great  aad  tibXa  organi- 
sations, but  what  are  they  to  the  tde^ph  f 

'*Need  we  try  to  extend  our  vision  into  futurity 
fiarther  ?  Our  present  knowledge,  compared  to  what  i* 
unknown  even  in  phyaics,  is  infiniteaimal*  We  may 
never  discover  a  new  force— yet,  who  can  toll  ?* 


CORRESPOHDENCE, 


HABDEKED   GLASS* 

HiRt — Havingnotioedthat  certain  erroneous  impressions 
oonoeming  this  glass  are  current,  we  venture  to  mako 
known  the  results  of  some  experiments  whicli  h^vi^j 
ktely  been  carried  out  at  these  works,  and  to  oxprest  m  J 
hope  that  more  competent  workers  ma^  take  tho  matter 
up  and  thoroughly  investigate  it.    It  is  unnecessary  tO' 
treat  of  the  history  of  the  prooess  of  hardening  glass,  suffice 
it  to  say  that  it  consists  in  ptnn^g  gloss  boated  to  ^mi 
molting  point  into  a  bath  containing  an  olooginouf  mix-] 
tore,  at  a  high  temperahue,  but  considcmhly  cooler  thii^l 
the  glass  i^f :  and  that  this,  according  to  the  specifics^] 
tion  of  the  patentee,  is  effected  by  re-beating  already  I 
m^muiactored  and  annealed  glass  in  a  kiln^  and  paaaing'  ] 
it  thence  into  the  bath.    Altir  a  rough  trial  of  this  pro- 
cess, which  certaiidy  answers  well  for  flat  or  solid  glass, 
we  decided  that  it  is  defective  for  hollow  flint  glass,  as  ^ 
hollow  vessels,  left  to  themselves  in  a  kiln,  ore  almn«6  ' 
certain  to  collapse  on  rea43hiDg  the  required  heat    To 
avoid  this  diMculty,  and  knowing  that  a  vemel  incouis»] 
of  mannfiieture,  howovor  hot,  is  always  under  control*! 
whilst  it  remains  on  the  workman's  rod,  we  placed  a  bstb 
as  near  the  mouth  of  the  working-pot  as  possible,  and 
directed  the  workman,  instead  of  sending  the  finished 
vettel  to  the  fi"««ft^»"g^  oven,  to  drop  it  into  the  bath 
The  y&Kik  m  caught  in  a  wire  net,  and  is  ready  for  le^ 
moval  as  soon  us  it  has  acquired  the  tomporiituf c  of  th#j 
bath.      For    all    vesseU    made    in    ooe    piece,    s.f«|J 
tumblera,    finger    basins,    &:?m    this    process    sn»wei»' 
well,  and  it  is  obvious  that   if   it    proves   to   be   the 
best   way    of    treating    hollow    flint    glass,    the    use, 
for   this    deacription    of    glass,    of    the    complicate^ 
machinery,  described  in  H^  de  la  Bastie*s  speoiflcatiocw  | 
will  be  done  away  witii,  and  the  glass  wlU  be  tempered 
m  the  course  of  manufacture*  instead  of  being  re -heated 
and  tempered  after  it  has  been  already  manufactured 
and  aanealed.    Wu  aaoertained,  with  M.  de  la  Baatie'a 
aid,  the  right  constituenta  and  right  temperature  of  a 
bath  for   ilint  glaua;    for  although  the  conditions  for 
**  aheet,"  **  plate,'*  and  *'  flint'*  glass  are  nearly  the  sa^ne, 
there  is  a  difference,  and  it  aeems  prolmble  that  every 
chemically  diflerent    glass,  and  even  eveiy   different* 
thickness  of  glass,  may  require  certain  variations.    In 
our  experiments  as  to  the  hardness  of  the  glasSj  wo  found 
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tb&t  it  coiUd  be  marked^  biit  not  cut  wltls  the  dioitioDtl. 
and  fllth'^ugh  it  couid  be  smoothed  and  enijnived  in  the 
ordiniKry  way,  th£ii  the  distm-b^ncu  cau&ed  by  the  whaet, 
when  pefnetmting  to  any  appreoiAbh  deptb,  teudied  to 
Wenketi^  €r  cwen  to  t^mvim  th^  daatrudtion  of  lihe  enbire 
miiss.  The  valui?  Df  the  invsntloa  ob  for  00  it  oonoemit 
flint  glasa  19  at  piweiit  KntiQwliAt  modified  by  difficolties 
in  mEmtpQlAtioii. 

L  It  se«ma  to  bd  imporaible  to  bent  u  yms^  muda  up 
cf  different  piaom  and  of  vatiouH  thlckneisaa  ta  kr 
ftba^^lately  equal  temp^rattife  tbrougboiit,  m  that  tho 
wKole  niay  be  cquflMy  tempered. 

2.  It  ieems  oUsg  imtioasiblt)  to  displace  the  air  Irqm  a 
iianrow*Bioiiliied  Tesaef  quick  enough  for  the  ij^ldQ  and 
<jutgide  to  be  tempered  fiimultoneously.  However,  Hitting 
aside  iksfta  diMj^uIttes,  we  oome  to  a  pointy  wbidi  applies 
«i|uaUy  to  hU  sorts  of  hardened  glass.  Hardened  glass 
is  not  **  unbreakable"  I  it  is  only  ktirder  than  Drdiiiiry 

flass,  and  ihgugh  it  und«iuLtedIy  sUuds  rough  tisa^o 
etlar,  it  has  thy  dtsadvmitage  of  b«yig  utterly  di^in- 
Ugzatod  as  toon  as  it  rocelTn  the  iUgbtcst  friicture ;  iind 
mp  to  ths  prosontt  until  broken,  of  beit^  undistinguisb- 
abk  &om  ofdiiufy  ^loj^r  unless  a  certain  pink  tone 
nottoeiibla  in  luu^ened  flint  gkai  cofi  be  taken  as  on  indi- 
eiitioti.  This  gUss  is  known  as  ^'touj^biMcd'"  glass^  and 
wahave  soen  the  terms  "malletible"  and  *' annealed*' 
applied  t«>  it.  Nothing  can  be  more  mialcading  thmn 
tn^e  unfof  Lunatti  epithets.  The  glaas  is  Imrd,  titid  not 
lough  or  mLdltmblt%  ^ud  is  Ihu  very  gpjKiaite  to 
£vnnea]ed  gUBa.  Anoualed  glass  is  that  thu  molecule's 
of  which  hare  botn  ullowud  to  settle  themselves !  the 
mnlecnleaor  bflfditayd  glass  bavp  been  tortured  into  their 
position^  and  until  the  glass  is  btokcn^  are  subject  to  nn 
«xtrfime  t^nsko.  It  ht  the  sudden  change  of  tempera- 
ture that  "hjifdtinB  ,'*  glass  boated  up  together  with  the 
oU  may  b»  ^amoaled^  hut  decidedly  is  not  hfkrden^^. 
A  pi09S  of  haidiJDiLKi  glaas  is  only  a  modifled  R  apart' s 
4zop^  i.er.f  it  is  case-luLrdened:  the  ^acture  of  both  is 
Ideniiciilt  both  ruaiat  the  diasnond,  and  both  can  bo 
ium«idcd.  ilorooveir,  iu  the  middle  of  imperfectly  bar* 
darned  gluMt  a  lino  is  plainly  visiHe,  which  seems  to 
tnofk  th^  esUent  of  the  case-hiirdaning.  This  line 
resolves  itself,  undj^  the  microscopo^  into  a  m^ss  of 
babbles  and  stria:,  it  seems  to  bo  thu  nucleus  of  break- 
age, and  eonsoquiintly,  as  soon  as  the  cutting- wheel 
upproacbes  it,  utter  d^aCxuction  (ensues.— I  am,  &t%, 

H.  J,  Powell. 
TUft  aints  Works,  WhltaJrtari,  Tempi  C'Stnat,  E.C, 


Mr 

now 
•iua. 


The  Local  GovBminent  Board  haa  apppoiated 
^  ^,„„.:  .  .,  .  ^.:..„  .  Mr,  CliircSowaH  Hefcl,  HLP., 
*'"  .  K,,  iiLd  Mr,  T,  S.  Stuith  to 

cy  i}(  thrt'e  ditfiiit^int  systems 
low  m  y|k.r.iUuxi  iur  dupuainj.,-  u£  town  ^va^,  via.,  irriga- 
iuBj  pnidpitAlifju  by  lilt rmi  ion  ^  and  precipiuitjon  by  a 
chemtod  proGoai,  The  commh^limBx^  tire  vieitlng  localitiefl 
in  whicb  tbo  processes  are  in  operation,  and  will  report  fully 
to  tliB  GoTsmmeat. 

Tho  Dtiko  of  Narthutnberknd  will  move  next 
seasftm  for  a  Royal  oammisdon  to  m(|uirn  iuto  the  working 
and  mumgcmeat  at  vorlca  engaged  rn  (smaltiuK,  burning,  or 
oonvarting  orea  and  mmerals  from  whit  h  nosiyus  gase^  aro 
given  off  J  to  iiCDttain  the  effoctson  animal  life  aod  vegeta- 
tion, imd  to  repof  t  on  the  beat  moans  for  preventing  such 
injury. 

Captain  Bitrti"m  and  party  Lave  just  returned 
fnam  Xcdund.  Tbe  immediaUr  object  cf  the  visit  wur  to 
examine  the  extBUsive  aulpliur  mlnea  which  were  worked  in 
tba  north -eaatEfu  part  of  the  islaiid  nbous  thu  bng^inniog  of 
010  presaat  oontury,  and  for  the  raupening  of  whitrh  n  com- 
fmiiy  has  Koent}y  been  farmed.  TbaTOiult  of  Ihs  vii&it  seems 
in  this  respect  to  hsvc  been  latisfaotary- 

The  Besseroer  Steamboat  Oompa-tiy  is  stated  to 
ha  In  HquidatLon,  and  the  Bi^'^mer  is  fm  luie.  Tb«  failure 
of  tbe  ettt^prt^i*  ii  fl4id  to  be  "  in  cionssqnenDe  of  tbc  want 
of  thu  TUiiuiiitfl  Aoconimodatioin  in  the  Freaqh  harbouri,*' 
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Patents  fbr  InTii&tioiu.  —  The   Cofimiiior^Bi  1 
Patents  report  has  Just  b«jfn  pubEnM.    It  i*  \ 
tb«f  numbi^r  i>f  npplicati^fDt  for  Idten  palest  ncT^f 
the  year  187^  ^nti  ifJ^l  tba  aimte  at 
tbsteon  was  'dtlil2[  the  numb«r  tff  Itml  tfi 
in  pUfSuauGc  thc<»of  waa  2,86^;  tba  namkia  4n 

uumbtsr  of  appliiGatia&s  laaaed  or  locf iiaid»  fli  I 

bftviof^  neglected  to  prcaoeed  for  tb^  |iat«ats  <' 


months  of  prolactiaafWmsl,0^) ;  thtt  ain&bsrdi 

the  patentees  baring  ae^bntncl  (0  fi[(«  fisatt 

purstianoe  ttiergof,  was  5B,  loav 

The  amoont  r^coivad  during  Lh'.  * 

which  £10,013  wfi*  pmfit,  nhr-  .J 

been  defrayed.     '  ft|^t»K 

The  totaj    snrf  niOwlll 

atsnutktsto  £1.::     .  -^.  it«ni  < 

£iOJ4^J  to  the  Uoeen's  pr 

The  sum  of  XSJiTO  ia  div> 

Law  OOioera  and  tb> ' 

rest  of  the  Export  is  . 

and  consista  01  a  lis;  ii  i 

pta^a  to  whJoh  '  i4,**^i 

Bfinie  years  baL\.  iniai 

modatiun- 

Foritcation  of  Sewer  Watair.^At  m:  of  tk{ 
ijiept  ■     ■    '  *  V  ^  1  Venoh  Hi jrtieultiiral  Scici^,il 
to  t!.  J3  of  the  Setne  by  the  (      •  - 

Viiti'  r  wiier«  gavp  fifto  M  s( 

foil  ".d  im  the  tnf^ionoeof  jrlasii  1 

w  3  E  L  irptnic  tn  a  tier  are  fac^  fttrn^j^ 

fhv  ^r.M^.^   —Lin  Jeumdi  it  is  alai«d.bsi  IVi 
had  taarjools  maoeiated  in  water,  whkb  hmjT 
taintedi  and  tti  which  the  microvopv  r^m^*  *" 
0  f  a  oonsiderabl  e  q  cianti  ty  of  buctrrt^. 
hfi  plated  in  a  glaas  ilO  |.;ramini»  (2r.r 
water,5n  which  he  plunged  *b^tof>»  ■■■*  ■ 
gloss  contained  an  eqmd  ^uanr  i 
without  a  root*     This  latter  ref  i 
raster,  while,  aftsr  foil'   "  ■  oLhL- kaiit  ^^^ 

and  no  bn^  ooota'  ^  bat  la  l|dr|Mj| 

infui&riaj  which  atie  v...,  -  „„d  in  1  ' 
eKpOTimfiit  made  wilb  x^m?  wtiter  in  w^ki  «■*  I 
meat  bad  besn  p^eed  yielded  thu  iuyii»  r««h*  U *>* 
dant  to  allow  a  living  root  to  auC  for  f&ia  Asfslur  Mii 
to  lose  all  iU  bad  smell  mid  to  beooma  paiifML 

Wew   I?--'   ■^'^''"aca.— At  a  reooBt 
Chomirjai  :  <ooount  was  f«ii  V  ^*:  ^  * 

some  iraiJi  n  gaa  fuTTEnc**  for  rls«Tis»atf 

The  furnace:,  U3  ^hij^wn  and  > 

eithor  for  crurjibles  or  mus  r>Esf 

u  the  ftiimo,  tb*)  shape  hi.  ■d* 

the  furmtce  waa  intended  hfKfiti 

Tho  hurnor  coniiata  of  a  ci 

an  atmopym  (iir  tmsll  hollow  day  plag  pberaal  ^ 
the  side)  ifi  droppcdi  and  on  th.o:  .1  ti^p  «f  lUil 


„iUot  Ml»i 


standiiv  The  advuetaf^  di-i 
crucible  is  brought  diraqtlv 
not  requiro  any  auppQft  U^  t&e  Tricet  _ 
plumbago  qyliadar  usaaU^  wmfHtmit  w^^ 
Jiftble  to  brea^  and  axpaaim.  Tks  _  ^^ 
ibe  same  aa  in  the  fomaoaa  umally  etAVimcmJ 
GKfBn.  The  power  of  thftse  f  attitiess  U  0vm  r 
A  barner  cunsutuiog  20  feet  ^f  g«*  per  haiirjte 
chimney  A  feet  high*  ta  capabla  of  fasiw  ™  ^2 
o&st  iron  in  35  mtautee  from  the  Cltt#of  fl 
of  malting  goldf  sOfvr,  or  oopw  in  < 
a  muffle  measuring  *%  inchea  loatr  by  t  i 
a  ohimney  6  feet  high  tM  mapefm,  < 
melted  in  onudbles  plaeoi  wftHa  iSm  mtA.  ^  < 
iifcrger  size,  co^tuminfc  40  leal  of  g»i  psr  ^Km,w' 
iron  iu  om^bles  platid  within  a  maffla  mm^fof  ^ 
long  by  4  in^haa  widtk  I  a  the  craettd*  fa 
!  Ih.  of  oiut-lron  In  It*j  miaaiis,  i  lbs.  1 
in  56  minutes,  and  -I  lbs.  la  6$  tatecti 
lighting  the  gas.  1 1  is  fhtm  mm  HhA^hm  * 
been  oncsobtumsd,  10  mlntusa  tint  til 
of  sveiy  additional  pooiid  of  Inn* 


r  ibs.iaa«^2|i|| 

i 


JOURNAL  OP  THE  800IBTT  OP  ABTS,  Skptbmbhb  3,  1876. 


859 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


Ho.  1,189.    Vol.  XXm. 


FRIDAY,  SEPTEMBER  3,  1875. 


M  etmmtnivatiOHifor  the  SocUty  thotdd  be  addrested  to  the  Secretttnf 
Joh»-ttreei,  Ade^M,  London,  W.C. 


PEOCEXDIHGS   OF   THE   SOCIETT. 


OOKKESOIAL  XXAXIVATlOn. 

^ce  the  Society  of  Arts'  G^eral  Examinations 
were  eatablislied  in  1856,  the  UniyersitLes  of  Oxford 
and  Cambridge,  the  Science  and  Art  Department 
of  the  QoTemment,  and  other  publio  bodies,  follow- 
ing the  example  of  the  Society,  have  instituted 
Ezaminatioxis,  which,  to  a  certain  extent,  supply 
the  place  of  those  of  the  Society  of  Arts.  None  of 
them,  however,  are  specially  adapted  to  young  per- 
sons entering  commercial  life,  whether  as  clerks  or 
otherwise,  and  the  Council  have  therefore  decided  to 
establish  examinations  of  a  commercial  character, 
believing  that  such  examinations  will  be  of  great 
praetioal  benefit,  and  specially  within  the  province 
of  a  Society  established  for  the  encouragement  of 
Arts,  Manufactures,  and  Conmierce. 

The  subjects  for  examination  will  be  as  follows : — 

1.  Arithmetic 

2.  English  (composition,  correspondence,  and  precis 
writing). 

3.  Book-keeping. 

4.  CoBunerokd  History  and  Geography. 
6,  Shorthand. 

6.  Politioal  Economy. 

7.  French. 

8.  G^erman. 

9.  Italian. 
10.  Spanish. 

Certificates  will  not  (as  heretofore  in  the  General 
Examinations)  be  given  in  separate  subjects,  but  in 
order  to  obtain  a  ''Certificate  in  Commercial 
^owledge,"  a  candidate  must  pass  in  three  sub- 
jects at  least,  two  of  which  must  be  Arithmetic  and 
English. 

The  papers  set  in  most  of  these  subjects  will  to 
some  extent  differ  from  those  of  former  years,  in 
being  specially  adapted  to  test  the  candidates' 
knowledge  from  a  commercial  point  of  view. 

Prises  will  be  given  as  heretofore.    The  regula- 
tions are  now  under  consideration,  and  the  Pro 
gramme  will  be  published  as  soon  as  the  details 
have  been  finally  arranged. 


CABTQB  LSOTUBSS. 

The  sixth  lecture  of  the  course  of  Cantor  Lec- 
tures on  *'  The  Material,  Construction,  Form,  and 
Principles  of  Tools  and  Contriyanoes  used  in 
Handicraft,"  by  the  Ber.  Abthub  Bigo,  M.A., 
was  delivered  on  March  15th,  1875,  as  follows : — 

LECTTmK  VI. 
T0OI9  used  in  Handicraft, — Saws, 

We  have  considered  the  hanmier,  which  in  itself 
is  a  tool  for  consolidating  material ;  we  passed  on  to 
the  axe,  which,  although  usually  regarded  as  an 
**  edge "  tool,  is  generally  a  hammer  v^ith  a 
**  wedge"  pane ;  this  is  used  for  dividing  fibrous 
material  in  the  line  of  the  fibres.  From  this  tool 
we  passed  to  a  true  edge  tool,  which  in  its  most 
Momentary  form  is  the  **  chisel,"  and  by  Tarious 
added  contriyances  the  chisel  becomes  the  shears 
and  the  pluie.  Saws,  which  are  to  engage  our 
attention  this* evening,  differ  from  all  the  foregoing, 
l^ey  can  scarcely  be  called  derivatives  from  these, 
unless  the  ^'  knife  "  be  regarded  as  the  connecting 
link ;  for  sometimes  it  is  used  as  a  chisel  and  at 
other  times  as  a  saw.  All  these  tools,  not  except- 
ing even  the  knife,  are  employed  upon  work  in  the 
direction  of  the  grain  or  fibre  of  the  material 
operated  upon.  The  saw  is  essentially  a  tool  for 
use  across  or  at  right  angles  to  this  fibre,  although 
custom  and  convenience  have  arranged  the  saw 
for  use  with  the  fibre.  Even  then  it  is  only  because 
the  fibres  are  not  straight  and  parallel.  When 
they  are  so,  as  in  lath  wood,  then  the  saw  is  not 
employed.  It  is  true  that  in  such  work  as  the 
felling  of  timber  the  axe  is  used  across  the  grain, 
and  therefore  at  right  angles  to  the  length  of  the 
fibre ;  yet  if  the  action  of  the  forester  be  observed, 
it  will  be  seen  ttiat  the  direction  of  his  blow  is  not 
that  of  the  line  of  separation.  He  goes  at  his 
work  indirectly  when  using  the  axe ;  directly  when 
using  the  saw.  In  the  former  case  he  deals  with 
the  tree  as  an  artist  does  in  sharpening  a  lead 
pencil. 

To  cross  cut  fibrous  wood  direct  with  an  axe 
will  be  found  not  only  a  difficult  task,  but  verj 
damaging  both  to  the  axe  and  to  the  wood.  It 
seems  to  arise  thus: — A  bundle  of  many  thou- 
sand fibres  have  to  be  separated — a  heavy  blow 
with  a  sharp  edge  is  dealt  at  right  angles  to  the 
group  ;  those  first  struck  yield,  but  are  resisted  in 
that  continual  yielding  which  would  produce 
separation  in  consequence  of  the  transmission  of 
the  energy  of  the  blow  to  other  fibres.  When  this 
energy  is  expended,  and  the  fibres  are  bent  like  so 
many  archery  bows,  the  axe  again  descends,  bending 
more  and  more  until  some  yield,  torn  asunder  by 
excessive  bending.  Such  taring  is  truly  separa- 
tion, but  accompanied  with  much  detriment  to  the 
crushed  fibres.  Where  a  group  of  straight  fibres 
is  struck  with  a  cutting  edge  in  the  direction  of 
their  length,  the  only  resistance  to  separation  is 
that  due  to  the  longitudinal  adhesion  of  fibre  to 
fibre  ;  in  fact,  it  is  not  a  separation  of  the  acftual 
material  that  takes  place,  but  a  tearing  asunder  of 
fibre  from  fibre.  When,  however,  a  group  of  fibres 
is  strudc  at  right  angles  to  their  length,  then  it 
it  is  no  longer  the  adhesion  of  fibre  to  fibre  that  is 
being  dealt  with,  but  the  actual  cohesion  of  each 
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fibra  within  itself*  If  in  the  gi>3wtli  of  timber 
there  was  no  diBcontinmty  in  the  straight  linc^a  of 
file  fibres,  tben  all  longitudinal  separation  woul<l 
be  aocompliahed  by  axes  or  ohiiels.  It  ia  becauBP 
this  TBCtilijieal  continuity  is  interrupted  by 
branelieij  and  othex  incidente  of  growth,  that  tlie 
saw  is  used  for  ripping  purposes.  Were  not  some 
tool  gubstituted  for  the  wedge-like  action  of  the 
axe,  timber  could  not  as  a  general  rule  be  obtained 
from  the  log  with  Hat  surfayes.  Hence  the  ripping 
saw,  a  tool  which  i»  intcrraediate  between  an  axe 
and  a  saw  proper*  To  atudy  the  saw  as  a  tool 
fulfilling  ita  own  proper  and  undisturbed  duties  ^  it 
must  be  regarded  in  the  character  o£  a  crosa-cut 
saw.  In  this  character  it  i;*  called  upon  to  meet  the 
two  oppoidiig  elementB — cohesion  and  elasticity  of 
fibre* 

To  deal  with  the  treatment  of  fibrous  wood  at 
right  angles  to  the  length  of  the  fibre  is  then 
clearly  an  operation  in  which  considerations  must 
tnter,  diff Luring  in  many  rt'spects  from  those  that 
decido  action  in  direction  of  the  grain.  The 
object  now  ii  as  it  were  to  divide  with  the  least 
exp<*nditure  of  power  a  string  which  eonnecta 
two  ends  of  «  teasioned  bow.  If  a  blow  be  ^ven 
in  the  middle  of  a  bow-string,  the  eleistidty  im- 
|mrted  by  the  bow  to  the  string  renders  the  blow 
tnoperativo.  The  amount  of  this  elastieifcy  is  very 
apparent  whetj  one  notc^s  the  distance  it  can  project 
un  an^ow.  Indeed  iiny  one  who  Iirts  struct  a  ten- 
sioned  cord  or  »  spring  is  well  aware  that  the 
rocoil  throws  back  the  instrument,  aad  by  so  much 
ftbstracti  from  the  uitensity  of  the  blow.  To 
separ&te  the  string  in  tliis  eatperimont  even  the 
preasni'e  of  a  bhiiit  knife  blade  m  insufficient ;  for 
a  hea,vj  pressure,  as  manifested  by  the  bending  of 
this  stnngf  is  bomt*  before  separation  takes  place. 
It  may  be  taken  for  granted  that  in  thus  severing 
the  string  the  power  expended  has  been  employed 
in  two  ways  ;  first  in  bending  the  string:  second 
in  sepeirating  it.  If  the  string  be  supported  and 
prevented  from  bending^  and  the  same  cutting  edge 
be  applied,  and  the  power  be  measured  by  wei|hts 
or  a  spring  balance,  it  will  he  seen  how  much  of 
the  former  was  expended  in  the  iisclesa  act  of  bend- 
ing the  string,  and  therefore  quite  lost  in  the 
sepfu^ating  of  it. 

If  the  cutting  iiiBtniment  were  a  short  narrow 
edge,  or  almost  a  isli^trpened  point,  and  drawn  for- 
ward, each  fibre  would  be  partially  cut.  A  repeti- 
tion of  this  action  in  the  same  line  would  still 
further  deepen  thii  cut.  But  a  cutting  edae  re- 
quires support  from  a  back,  Le.^  from  the  thidfeneaa* 
ing  of  the  metal,  otherwise  it  would  yield,  Fur- 
ther, a  cutting  edge  held  at  right  angles  to  the 
surface  of  the  fibres  may  not  be  the  most  eHective 
podtion.  Let  any  one  draw  the  point  of  a  knife 
aofoss  the  grwn  of  a  smooth  pine  plank,  holding 
the  blade  first  at  right  angles  to  the  sm'face,  and, 
seconfily,  inclining  forward,  he  will  observe  that 
by  the  first  operation  the  fibres  are  roughly 
scsratched ;  by  the  second  they  are  smoothly  divided. 

Hencej  even  where  tho  edge  has  deepened ,  this 
back  support,  or  metal  strengthening  must  follow. 
It  cannot  do  so  upon  this  knife  contrivance,  be- 
ause  the  sharjj  edge  has  not  prepartni  a  broad  way 
for  the  thick  back,  which  being  of  a  wedge -like 
character  should  be  lUJted  upon  oy  impact  and  not 
by  such  tension  or  thrust  as  in  this  cose  is  only 
„^n„i.i„     Therefore  simple  cutting  is  insufficient 


nU  ly  A  l 


available. 


for  the  purpose  of  seporBtlng  tlie  fibrtif  M  H 
been  auggesttre*  ] 

If  now  something  moft  enter  the  ml  M 
than  tlie  edge,   then  it  is   clear  that  Ht  j 
idone  is  insuMdent  for  the  requirft!  prnrpfls^ 
an  edge,  ai  a  cutting  edge  alont'. 
for  the  aiepwration  of  the  fibres  ci  >  I 

gitudinally  it  may  be,  sud  is  used,  hui  u^  ,i 
what  appears  to  be  tlins  used  ia  a  wc^g<",(j 
a  cutting  edge,  for  in  a  true  cut-lU 
principle  must  enter.  The  axe  md  <d^H 
work  upon  the  cuttui^  '*  ^&i*  ^'^^l 
driven  ** wedge*'  principle,  They^^H 
impact,  and  not  mwa  by  trndim  otW^ 
pressure. 

The  eonaidaratiom  now  miggeflttH!  l\  mt  i 
how  to  Of088-out  the  fibres,  but, 
permit  the  material  on  which  the  *  _,  ^^ 
foUow  without  involving  an  inadintiilH 
action.  It  may  be  done  as  in  a  dasi  ol^H 
met^l  saws;  it  is  done, viz.,  making the^H 
thickest  [jart  of  the  metal  of  the  saw.  ^H 
ever,  ignores  the  true  principle  of  the^H 
troduees  the  file.  Were  we  now  do  ^^H 
file -like  action,  we  should  be  dmim  q^| 
from  the  pi^esent  question.  It  tniH^I 
in  passing,  be  well  Ut  remark  that  i 
ting,  where  the  apparetnt  aaw  is 

metal  without  teeth,  this  want  ^'*  '»  '^m 

iupplicd  by  sh  aq>  sand,  each  grai  1 1  1 

in  turn  a  tooth,  all  acting  in  th^j  ;,  ---^J 
and  not  a  saw  proper.  A  former  t^J|l|^| 
ting  diamonds  wn^  similar  to  this.  '^^^^I 
wires  were  tu-i^ted,  and  formed  th^^H 
bow.  These  w^re  used  as  a  law,  f^B 
tooth  being  formed  of  diamond  duit  iS 
remark  applies  to  a  butcher's  saw :  iU  n»*( 
reaUy  act  as  files.     In  &  6ur^>  j 

action  should  take  place,  but  t!.         J 

delicate  perfection  should  be  a  truf  ^^S^H 
thin  file,  in  order  to  separate  a  heme  ^ii^^| 
ia  life,  for  owing  to  the  presenoeofthifm^B 
eiple  the  continuity  of  the  bone  fibrr^  i^m 
sepiriited  as  ■\^'ith  a  lancet.  As  rilstructi««M 
of  these  file-like  saws,  there  are  twi»  tx&wm 
table  which  show  the  constmctaon  ▼Vi^^H 
They  have  been  lent  for  this  eventngt  d^^| 
of  using  them  described  to  mo  by  iHH 
owner.  J 

One  is  as  a  knife,  neatly  l^  mrhn  M 
2  inches  broad,  furnished  with  r-  ^ 

having  on  the  stout   back    a    -  J 

teeth)— a  veiy  effeetive  instrume^U  if  tm 
pose  of  the  pioneer;  the  tr^ditlnn  U  uM 
one  had  been  employed  b>     '      '  1 

borough's  fltaflF  to  clear  thr  4 

underwood,  to  lop  off  youn^'  urmtriLs  ^41 
for  surveying  officers,  and  finally  ta  i^ 
camp  purpost^s>  dividing  th'?  i-— •  *• 
animals.     'The  other,  Cuifhttu  <A  a 

blade  about  l*o  J  inches  long  by  -.  ^^ 
very  slightly  taper,  and  roaUy  a  tni*  fii<i-^^ 
hunting  sword;  both  are  ingoodpwiif"^ 
as  most  efleotive  aids  to  colonists  and  c*Bp«l 
they  would  be  very  useful  in  a  nua^w  to  «J 
to  travellers  the  service  to  be  obtaffiw  Cf  i| 
bination  that  could  instantly  be  Tim4  «^*f1 
as  a  weapon  for  ofien<»  or  ■  ^'  *^l 

be  as  readily  carried  as  ar* .  "*^| 

jor  sword.      Some  attempt*  hmt  n««IV 
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made  or  pn^osed  to  combine  saw-outting  power 
with  swords  and  bayonets,  but  it  might  be  nBefnl 
to  be  able  to  refer  to  the  real  instruments  found 
,«ffectaal  by  our  forefathers,  which,  whilst  dis- 
dtargingthe  nominal  duties  of  saws,  were  really 
operating  as  files. 

Upon  the  principle  that  what  enters  a  mite's 
mouth  must  be  less  than  the  mouth,  we  see  that 
for  the  purpose  of  separatuiff  a  bundle  of  fibres, 
the  *'eage"  of  which  we  nave  been  speaking 
camiot  be  the  edge  with  which  we  are  familiar  in 
axes  and  chisels.  Such  an  edge  drawn  across  will 
out  fibres  on  a  surface  only;  this  is  insufficient,  for 
»  saw  is  required  to  cut  fibres  below  a  surface. 

The  tearing  also  of  upper  fibres  from  lower  ones 
is  not  consistent  with  true  work.  To  actually  cut  or 
separate  these  is  the  question  to  be  considered,  and 
the  simple  answer  is  another  question.  Can  a  narrow 
chisel  be  introduced  which  shall  remove  the  piece 
of  fibre  whose  continuity  has  been  destroyed  by 
cutting  edges  previously  alluded  to  P  If  so,  then 
an  opening  or  way  will  have  been  found  along 
which  the  back  or  strengthening  part  of  the^cutting 
edge  can  be  moved.  If,  however,  we  look  at  the 
work  of  a  single  cutting  edge,  we  notice  that, 
although  the  con^uity  of  the  fibre  is  destroyed,  yet 
the  separated  ends  are  still  interlaced  amongst  the 
other  fibres.  To  obtain  a  piece  removable  as  by  a 
small  narrow  chisel,  it  will  be  requisite  to  make  a 
second  cut  parallel  to  the  first.  This  bein^  done 
there  is  the  short  piece,  retained  in  position  by 
adhesion  only,  which  must  by  some  contrivance  be 
removed,  for  it  is  in  the  way,  and  the  room  it 
occupies  is  that  in  which  the  back  of  the  cutting 
ed^  must  move.  To  slide,  as  it  were,  a  narrow 
chisel  along  and  out  it  out  is  more  simple  in  sug- 
gestion thui  in  execution. 

,  There  is  another  defect  upon  the  a^mlication  of 
what  at  first  seems  sufficient  in  prindpfo,  but  only 
wanting  in  physical  strength — ^it  is  the  absence  of 
any  guide.  To  draw  a  pointed  cutting  edge  along 
the  same  deepening  line  needs  a  very  steady  hand 
^  eye.  This  consideration  of  the  problem  re- 
quires that  some  guide  principle  must  enter. 

To  increase  the  number  of  cutting  edges,  and 
form  as  it  were  a  linear  sequence  of  them,  may 
give  a  partial  guidance,  aud  if  the  introduction 
of  our  chisel  suggestion  be  impracticable,  then 
another  device  must  be  sought.  Instead  of  the 
two  parallel  cutters,  it  will  be  possible  to  make 
these  externally  parallel  but  internally  oblique  to 
the  line  of  cut,  in  other  words  to  sharpen  them  as 
an  adze  is  sharpened  aud  not  as  an  axe,  and  in 
doing  so  one  obstacle  will  be  removed,  it  is  true, 
but  a  blemish  which  was  non-existent  will  appear. 
The  combining  obliquity  of  the  dividing  edges  will 
so  press  upon  the  intervening  piece  of  fibre  as  to 
l^ess  it  downwards  into  and  upon  the  lower  fibres, 
thus  solidifying,  and,  in  so  far  as  this  is  done,  in- 
creasing the  d&culty  of  progressing  through  the 
timber. 

Note  the  mode  of  operating : 

Fig.  72. 

n 


a; 


The  portions  of  wood  A  B  D  and  E  c  D  have  been 
removed  by  the  gradual  penetration  of  the  oblique 
arms — ^not  only  have  thev  been  cut,  but  they  have 
been  carried  forward  and  backward  and  removed, 
leaving  a  clear  space  behind  them  of  the  width 
▲  E.  But  how  with  regard  to  the  portion  within  the 
oblique  arms  P  That  part  would  either  be  left  as  an 
impeding  hillock,  or  it  would  have  to  be  removed  by 
theintroduction  of  such  a  plan  as  making  rough  the 
insides  of  these  oblique  arms.  If  we  consider  the 
nature  of  the  material  left  in,  it  will  be  admitted  to 
consist  of  particles  of  woody  fibre  adhering  to  each 
other  only  by  the  glutinous  or  gummy  matter  of 
the  timb^  and  not  cohering.  S  the  breadth  A  E 
\b  not  too  largo,  the  whole  of  the  heap  would  be 
rubbed  away  by  the  power  exerted  by  the  work- 
man. There  will  therefore  be  not  only  economy 
in  power,  but  economy  also  in  material  m  narrow- 
ing A  E.  If  attention  be  given  to  the  form  of  the 
pieces  bent  from  the  plane  of  the  metal  of  which 
this  cutting' instrument  is  made,  it  will  be  observed 
that  the  active  portion  has  three  edges,  of  which 
the  lower  or  horizontal  one  only  is  operative,  for 
the  tool  rides  u^n  the  fibres,  divides  them,  and 
when  the  dividing  has  been  aocom^ished,  the 
sloping  parts  will  remove  the  hillock.  To  act  thus, 
the  lower  edges  would  require  to  be  sharpened  at 
A  and  E  so  as  to  dear  a  gate  for  the  metal  to  follow. 
The  action  of  the  tool  as  described  would  require  a 
downward  pressure,  in  order  to  cause  the  cutting 
segments  to  penetrate  vertically.  The  resistance 
to  this  downard  entrance  is  the  breadth  of  the 
'*  tooth,"  for  it  rides  upon  a  number  of  fibres  and 
divides  them  by  sliding  over;  the  complete  action 
requires  not  only  downward  pressure  for  the  cut,  but 
also  horizontal  pressure  for  the  motion,  the  latter 
both  in  the  advance  and  withdrawal  of  the  tool. 
These  two  pressures  being  at  right  angles  do  not 
aid  each  other,  and  will  employ  both  hands  of  the 
workman.  It  is  very  obvious  that  the  compound- 
ing of  these  will  give  freedom  to  at  least  one  hand. 

For  the  present,  assume  that  the  two  pressures 
to  be.  compounded  are  equal,  then  the  simple 
operation  is  to  employ  one  pressure  making  (say) 
an  angle  of  45^  with  the  horizontal  line  of 
thrust.  Although  this  be  done,  yet  if  the  saws  be 
any  length,  clearly  the  angle  will  vary,  and 
therefore,  the  effect  of  the  sawyer's  labour  will  be 
counteracted,  either  as  a  consequence  of  excessive 
thrust  or  of  excessive  pressure  at  the  beginning  or 
ending  of  the  stroke.      In    fact,  not  only  the 

Position  in  which  the  handle  is  fixed  on  the  saw, 
ut  the  very  handling  itself  will  require  those 
adaptations  which  experience  alone  can  give. 

The  effect  of  this  will  be  to  cause  the  forward 
points  to  penetrate,  and  cross-cut  the  fibres  ob- 
Uquely.  The  return  action  will  be  altogether  lost 
unless  the  instrument  is  reciprocated  and  sloped 
in  the  other  direction. 

If  the  tool  becomes  a  single-handed  one,  and 
relies  for  its  operation  upon  thrust  or  tension  in 
one  direction  only  (say  thrust),  then  cutting  edges 
on  the  back  portions  of  the  teeth  are  useless,  and 
had  better  be  removed. 

The  experiment  worthy  of  trial  is,  can  the  whole 
power,  or  nearly  the  whole  power,  be  converted 
mto  a  tension  or  thrust  for  cutting  purposes. 
To  do  this  the  cutting  edge  must  be  so  fonned 
as  to  be  almost  self -penetrating ;  then  the  cuttinjg^ 
edge    is    no  longer  a  horizontal   edge,   but  it 
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beoomea  obliqnie,  on  the  adviiacmg  facei  and 
farmed  thus  there  ia  no  reason  why  it  ehoiild  not 
§Aso  be  obiiqiio  on  the  back  face,  and  so  eat  equally 
in  both  directions^  The  mclijitttion  of  these  faces 
to  the  path  of  thp  saw  niiiat  bo  determmied  by  tbe 
power— whether  it  is  capable  of  separating  m 
many  ftbt^s  as  the  teeth  ride  between,  and  if  thesc^ 
aro  formed  to  cut  each  way  (aa  a  single-handed 
tool)  whether  it  could  be  done ;  bectiuse  it  neces- 
iital^s  a  construe tl  on  to  which  tension  and  thrust 
may  be  alternately  applied.  The  nature  of  th^ 
iFOod,  the  power  and  skill  of  the  workman ^  and 
tht  strsiigth  of  the  metal,  must  atiswer  this  sag- 

The  depth,  or  rather  ienj^h  of  the  cutting  face 
may  be  decreaJM?d,  and  the  number  of  t«^tb  in- 
creased^ for  the  fibres  to  be  cut  cannot  be  more 
vertically  than  can  be  contained  bf^twi^n  two  teeth. 
The  operative  length  of  the  tool  must  also  be 
taken  into  account,  for  the  combined  resistance 
of  all  the  fibres  resting  within  the  teeth  must 
be  loss  than  the  power  of  the  workraaiu  It 
may  be  weU  to  ri^mark  that  this  tlifficulty  is 
generally  met  in  practice  by  the  workman  so  raising 
certain  teeth  out  of  cat  as  to  leave  only  so  many 
in  operation  as  the  cirenmstaneefi  enable  him  to 
work.  One  udTantage  results  by  so  doings  the 
guide  prmciplo  of  a  longer  blade  is  gained  than 
could  be  done  had  the  length  been  liiiiited  by 
that  of  the  operating  teeth,  or  had  there  been  a 
prolongation  of  metal  without  any  teeth  u|5on  it* 
To  avoid  complicating  an  attempt  to  deal  progres- 
sively with  the  action  of  the  saw,  this  and  peniaps 
other  considerations  may  for  a  while  pass  from 
notice.  Considered  as  hitherto  the  teeth  and  tool 
are  planned  for  operation  in  both  tension  and 
thrust.  WTow  these  are  of  so  opposite  a  nature  that 
a  tool  pmrfect  under  tbe  one  is  likely  to  be  im- 
perfect under  the  other »  When  the  necessary 
thinness  of  the  material  and  the  tenacity  of  it  are 
taken  Into  account,  tension  seems  the  most  suitable ; 
but  although  the  ancients  and  the  workmen  in 
Asia  are  of  this  way  of  tbinHng,  yet  in  England 
tbe  opposite  practice  is  a^lopted*  It  may  be  well 
to  give  a  few  minutes  to  this  branch  of  the  subject. 

The  form  of  a  saw  mnst  in  one  dimtfnsion  at 
least  be  Tery  thin,  and  that  without  any  oppor- 
tunity for  strengthening  any  part  by  means  of 
ribs.  'VVTien  a  strengthening  bar  is  intrfiduced 
at  the  back  as  in  dovetail  sawa,  see  Fig.  73,  the 
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depth  of  cut  is  Emited.  In  order,  then*  to  permit 
the  gnnde  principle  to  operate  efficiently,  this 
thin  material  must  be  so  prolonged  as  under  all 
circumstances  to  guide  the  ontting  edge  in  a 
Btraigbt  line-  Of  course  we  are  dealing  with 
sawH  to  bo  used  by  band,  and  not  with  ribbon  or 
machine-driven  saws. 

If  a  light  saw  blade  bo  pressed  agaiixst  an  object 
or  hooked  on  one,  then  tension  causes  this  straight 
blade  to  be  more  and  more  straightened.     On  the 


contrary,  if  pressed  for wsz^  by  tlmk  Ik  mib^ 
ness  of  the  blade  is  evidenced  hythftbai^.  Iml 

formed  as  saw  teeth  ajt^  either  t^>  cnt  b  Vjlt ' 
tiontj,  or  in  the  f  orwitrd -1  • 
always  one  direction  in 

is  accomplished  by  u  thrust  utjoii  tiijj  tttra  s^ 
Clearly  the  metal  will  bena.  Ili  ho»i*THi;  ihi 
teeth  are  suoh  as  to  cut  in  one  dimetion  (Xuq^mi 
that  when  the  tension  is  on  the  in«laL  tif  ivl 
tends  to  preserve  tk&t  straightoaH  <d  bMffl' 
which  an  important  qn^lity  wad  QM  d  tHHl 
depends*  That  this  tensioii  system  wn  b  '^a* 
with  a  very  narrow  blade  is  dear  ffoib 
aive  use  of  ribbon  saws.  There  is,  Iumh 
perty  in  the  breadth  of  the  biade 
equally  to  the  tension  and  fhrast 
the  guide  principle*  Th*»  br- 
nites  by  touching  the  sides  ^ 
by  the  teeth.  When  it  is  deaif^d  tu  disi-^i* 
a  straight  goide  for  sawinf  puTposss,  ft  U  drt 
narrowing  the  blade  as  in  lode  8iiWi,t<»tJi 
saws,  &c. 

There  is  oh vionsly  a  Hmlt  to  the  re^tiiid 
even   for  tbe  most   effectmil  guidauw 
ment :  thia   guidance  should  be  aarfcrm 
the    entire  cut  ;  hence  upon  the  pnik 
alone,  there  is   required  a  breadth  vl  m 
what  is  requisite  for  tbe  teeth*    Tlii 
hitherto  has  landed  us  upon  a  pMDd 
some  (as  yet)  undedded  breadth.  Wbti  <■* 
ordinary  hand  cross-cutting  saws  u 
is  observed  to    be    taper   and  tjoi  _ 
tapering  bdng  at  the  edge  or  bsck, 
teeth  are  not.  This  has  been  di>net<»iiifl 
tice  of  using  the  saw  as  an  instninisaii' 
inatf«,d  of  tenmon*     Wh*^  the  t^t^h 
furthest  from  the  handle  are  to  opcislir 
is  no  st4>adiness  obtained  fit>in  the 
sides   of   the  already  separated  timbre 
whole  of  the  thrust  must  be 
the   necessrurily  thin  blade.     An 
I^ensate  for  this  thinness  by  ini 
is  the  only  course  open*     It  is  one  iiflt 
upon  any  true  principles  of  oonftradiit 
nism,   for  it  is  not  in   the  iocreaiwri  * 
extension   of  surface  that  remstance  l# 
wanted,   but  it  is  in  the   thickttWr  tf 
impracticable. 

If    any    are  disposeil    to    ^ti^nd  our 
practiGe  in  mngle-handod  sniriftg,  tht^  n 
this  is  not  the  teue  roMon  fflf  tmmng  dit  .-^ 
be  formed  taper,  as  we  wmally  •»•  thm'^ 
there  i^  another  reason  not  alluded  to. 

In  describing  the  transiticm  irom  mr!!!  tifl^ 
axe^  and  chisele  to  those  took  eAfilojrv^^  ■» 
cutting  timber,  a  short  time  was  gii 
how  to  dear  with  the  two  r^quisrte 
combine  tbcm  into  one. 

To  earry  out  the  viewis  of  mechifflfi5£si»  ^ 
branch  of  the  subject,  which  is  wwrthv 
detailed  consideration  than  it   h  Ukmj 
present  occasion  to  receive,  various  ptomm\ 
ing  the  resolution  of  forces  wnnlvl  ^t*^ 

Now  in  thrust  saws  the  l 
workman  occupy  a  definite  p 
of  pressure  on  the  saw  ia  thu^  verj 
mined  by  the  indlnation  "»f  iHc  luiiiti 
grasped  in  the  hand)  ti  >    " 
liftckwarda.     If  the  haii  ^ 

angle  that  a  large  part  oi  tnu  it«)!wd 
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to  tbe  line  of  teeth,  tilien  the 
•"b&e"  may  be  greater  than  the  other  resolved 
portion  of  we  power  can  overoome.  At  another 
aoffle  the  *'  mte "  may  be  very  little,  and 
altaoiigli  the  saw  thus  constmcted  would  move 
easily,  it  wonld  work  **  sweetly,"  but  slowly.  The 
oonsmiction  is  suitable  for  saws  with  fine  teeth  and 
for  dear  onttings«  It  will  be  seen  from  these  con- 
aderations  that  there  should  be  preserved  a  very 
carefully  considered  relationship  between  the  size 
and  angle  of  the  teeth  and  the  position  in  which 
tiie  handle  is  fixed,  or  rather  the  varying  adapt- 
ability of  the  workman's  thrust.  Indeed,  upon 
folly  developed  and  accurate  principles,  the  timber 
to  be  out  should  first  be  ezanuned,  its  fibrous  tex- 
ture determined  physically,  and  a  saw  deduced 
from  tliese  data,  havmg  teeth  and  handle  so  related 
as  to  do  the  required  work  with  a  minimum  of 
power.  This  mmtiplioity  of  saws  is  not  available ; 
and  as  in  music  tne  multiplicity  of  notes  which 
only  the  violin  can  produce  are  rejected  in  other 
instruments,  so  here  tbe  multiplioiiy  of  theoretical 
■kWB  is  rejected,  and  a  kind  of  rough  and  ready 
compromise  is  effected  between  the  position  of  the 
kan^e  and  the  angle  and  depths  of  the  teeth.  It 
wonld,  ho¥rever,  well  repay  those  whose  works  are 
usually  of  the  same  character  and  of  the  same  dass 
of  timber,  to  consider  these  points,  with  a  view  to 
^  selection  of  saws  and  position  of  handle  suitably 
eonstmcted  to  do  the  work  with  the  least  expendi- 
ture of  power. 


A  few  words  upon  the  bandies  of  single-handed 
saws.  Whatever  may  be  the  other  conditions  re- 
quired in  handles,  the  large  majority  of  saw- 
handles  have  the  curved  hooked  projections 
A  and  b;    these  are   connected  with  the  pres- 

FiQ.  74. 


sure  of  tbe  sawyer  on  the  teeth.  If,  in  sawing, 
the  band  bears  upon  the  upper  book  (a),  then  an 
increased  pressure  is  given  to  the  forward  teeth ; 
if  upon  the  hook  (b)  the  pressure  on  the  saw  teeth 
is  released,  and  consequent  ease  in  sawing  results. 
Tbe  angle  at  which  direct  thrust  ought  to  act 
upon  tbe  line  of  teeth  in  the  saws  is  obviously 
very  different.  Each  material  may  be  said  to  have 
its  own  prox>er  angle.  In  Fig.  74  provision  is 
made  b^  the  two  set  screws  opposite  A  and  B 
for  varymg  the  intersection  of  the  line  of  thrust 


Pig.  75. 


with  the  line  of  teeth.  It  will  be  further  noticed 
that  in  the  handle  of  the  *'  one  man  saw,"  Fig.  78, 
the  upper  hook  is  wanting,  and  this  because  tmder 
any  circumstances  the  weight  of  the  saw  is  more 
than  sufficient,  and  therefore  it  is  not  requisite  that 
any  resolved  portion  of  the  workman's  energy 
ihould  be  compounded  with  this.  Not  so  with  the 
other  hook;  that  is  retained  in  order  that  thus  the 
weight  of  the  saw  may  be  taken  from  the  work. 
For  these  reasons  the  line  of  direct  thrust  is  nearly 
parallel  with  that  of  the  teeth.  We  seem  to  he 
guilty  of  much  inconsistency  in  the  placing  as 
well  as  in  the  formation  of  saw  handles.  Mark 
how  very  unsuitably  the  handle  is  made  and  placed 
in  our  metal  saws.  Compare  the  handling  of  these 
two  saws.    Fig.  75  is  American,  Fig.  76  is  English. 

Fio.  76. 


A  brief  recapitulation  of  what  has  been  said 
may  suitably  dose  this  far  from  exhausted  branch 
of  the  subject. 


There  have  been  considered : — 

The  effect  of  impact  transverse  to  fibre. 

The  effect  of  thrust  transverse  to  fibre. 

The  passing  of  a  cutting  edge  transverse  to 
fibre. 

The  reduction  of  length  of  cutting  edge  trans- 
verse to  fibre. 

The  introduction  of  combined  vertical  with 
horizontal  cut. 

The  rounding  off  the  back  of  cutting  edge. 

The  pressures  required  in  sawing. 

Tension  compared  with  thrust. 

The  angular  position  of  handle. 

The  resolution  of  forces  operatbug. 

Now  may  be  considered  the  circumstances  which 
influence  the  form  and  position  both  of  the  teeth 
and  the  edges  to  be  put  upon  them,  in  the  case  of 
hand  saws  operating  either  by  thrust  alone,  or  by 
thrust  and  tension  combined  (as  in  the  two- 
handled  cross-cutting  saws  used  by  two  men,  or 
in  the  whip  and  frame  saw  used  in  saw«-pits). 
Unless  specially  mentioned  the  thrust  band-saw 
for  cross-cutting  will  be  the  only  one  considered. 

It  may  be  well  at  the  outset  to  explain  that  the 
coarseness  and  fineness  of  saws  are  estimated  by 
the  number  of  teeth  points  in  an  inch.  The  saw- 
maker  uses  the  term  "pitch,"  but  not  in  the 
sense   as   employed  in  wheels  and  screws.     By 
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ptch  he  "  means  the  inclination  of  the  face  of 
the  teeth  up  which  the  shaving  ascends."  dearly 
if  the  saw  is  to  cut  when  drawn  in  both  directions, 
the  slope  of  the  teeth  from  the  points  must  be  the 
same  on  both  sides;  indeed,  this  may  be  con- 
sidered the  primitire  form  of  saw  teeth,  and 
derived  as  the  saw  is  said  to  have  been  from  the 
backbone  of  a  fish,  it  is  the  form  that  would 
be  suggested.  To  use  a  saw  with  such  teeth 
in  the  most  perfect  manner  would  require  that  the 
miction  at  each  end  should  be  the  same ;  hence, 
these  are  the  forms  of  teeth  generally  met  in  the 
ordinary  two-handled  saw  used  for  tho  cross- 
cutting  of  timber.  Soft  Caen  stone  is  fre- 
quently cut  into  slabs  or  smaller  blocks  by  such  a 
saw.  The  teeth  of  these  saws  are  genendly  wide 
spaced,  and  the  angle  included  in  their  point  is 
from  40*^  to  60«^.  The  forms,  however,  of  teeth,  to 
cut  in  both  directions,  are  sometimes  more  varied, 
especially  when  the  material  is  not  of  the  imiform 
non-fibrous  character  of  Caen  stone.  When  this 
equality  of  tension  in  bodi  directions  cannot  be 
had,  and  the  workman  is  required  to  cross-cut  the 
timber  by  a  one-handled  saw,  it  is  clear  that  he 
must  consider  the  action  as  that  of  tension  or 
thrust  alone — one  of  these  only.  The  only 
reason  why  both  are  not  adopted  seems  to  be 
that  were  it  so,  very  different  muscular  motions 
and  postures  of  the  body  would  be  introduced, 
and  probably  experience  has  shown  that  these 
are  more  fatig^uing  than  the  alternate  pressure 
and  relaxation  which  takes  place  in  the  ordinary 
process  of  hand-sawing.  Now,  if  the  cut  is  in  the 
thrust  only,  then  the  form  of  the  back  of  the  tooth 
must  be  the  very  reverse  of  that  of  the  front,  for  it 
ought  to  slide  pBist  the  wood,  and  not  separate  the 
fibres.  In  this  case  the  back  of  Uie  tooth 
may  be  sloped  away  as  shown  on  the  diagrams, 
or  it  may  be  shaped  otherwise.  The  faces  of 
the  teeth  are  no  longer  bound  to  be  formed 
in  reference  to  an  eqiuSity  at  the  back.  Indeed, 
with  the  liberty  thus  accorded,  there  has  arisen 
an  amount  of  fancy  in  the  forms  of  teeth  which 
fancy  has  developed  into  prejudice  and  fashion. 
Names  dependent  either  upon  uses  or  forms  are 
given  to  these,  and  they  are  distinguished  by  such 
names  in  the  trade.  Peg  tooth,  M  tooth,  hal£- 
moon  tooth,  gullet  tooth,  briar  tooth ;  also  "  upright 
pitch,"  "flat  pitch,"  "slight  pitch."  Of  these 
varieties,  custom  has  select^  for  most  general  use 
in  Enghmd  the  one  in  which  the  face  of  the  tooth 
is  at  right  angles  to  the  line  of  the  teeth.  The 
backs  of  the  teeth  are,  therefore,  sloped  according 
to  the  distance  between  the  teeth  and  the  coarse- 
ness or  fineness  of  the  saw.  This  is  called  ordinary, 
or  hand-saw  pitch. 

A  consideration  of  the  action  of  the  saw  in 
cross-cutting  timber  settles  the  cutting  edge,  and 
BO  suggests  the  mode  of  sharpening.  Taking  our 
ordinarv  cross-cutting  single-hancued  saw  as  the 
type,  the  forward  thrust  is  intended  to  separate 
the  fibres,  and  this  not  in  the  way  of  driving  a 
wedge,  but  in  the  actual  removal  of  a  small  piece  by 
two  parallel  cuts.    For  example,  if  O  O  be  a  fibre 
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then  the  action  of  the  saw  must  be  to  coi  deu 
out  the  piece,  a  h,  bo  making  a  space  (a  h)  wider 
than  the  steel  of  which  the  saw  is  made.  Tb 
cleaner  the  cuts  {a  d)  {be)  axe  the  better.  Kow 
this  dean  cut  is  to  be  made  by  the  teeth  td» 
vandng  toward  the  fibre.  If  that  come  on  in  aK" 
fashion,  then  the  separation  is  accomplished  bjtk 
direct  thrust  of  a  sharp  edge,  in  fact,  by  a  direct 
wedge-like  action.  Now  it  has  been  expl^nod  m 
a  former  part  of  this  lecture  that  a  wedge-like 
action  may  be  the  best  for  separating  f&e  U- 
hering  to  fibre,  but  it  is  an  action  quite  out  d 
place  in  the  cross-cutting  of  a  sinele  fibre,  in 
which  cohesion  has  to  be  destroved.  Then  m 
needed  a  cutting  action,  i.e.,  a  drawing  of  ao 
edge,  however  sharp,  across  the  mark  for  sepan- 
tion ;  this  drawing  action  is  very  importBoi 
Admit  for  the  present  that  such  action  is  easentiilf 
then  the  saw  tooth  as  constructed  does  not  sapply 
it.  Clearly  the  sharp  edg^  must  someihow  « J 
other  be  drawn  and  pressed  as  drawn  aenwj 
the  fibre.  Two  ways  of  accomplishing  this  yt^  ^ 
sent  themselves.  [The  illustrations  tued  caimot 
here  be  re-produced.]  The  effect  on  the  action 
of  the  workman  is  very  diflferent  in  these 
cases.  In  the  first  he  must  press  the  sawtqxm  tk 
fibre,  and  at  the  same  time  thrust  it  lengthwii& 
Now  in  soft  timber,  and  with  a  saw  having  ieetl 
only  moderately  sharp,  this  pressure  wiU  tod 
rather  to  force  the  fibres  into  closer  contMt,  to 
squeeze  them  amongst  each  other,  to  solidify  t&« 
timber,  and  increase  the  difficulty  in  cutting.  Tto 
actions  are  here,  pressure  and  thnist.  Intheflnod 
case  the  pressure  miist  be  very  light  indeed,  if 
otherwise,  the  point  of  the  tooth  will  gsths  ip 
more  fibres  than  the  strength  of  the  wozfauc 
can  separate ;  indeed,  as  a  rule,  in  the  ero«- 
cuttingof  broad  timber,  and  aU  thesawteeUiin 
action,  pressure  is  not  required,  tiie  stenge 
weight  of  the  saw-blade  sufficing  for  the  nidmg 
up  qS.  the  fibres.  It  is  probably  from  the  delicite 
and  skilful  handling  which  a  tooth  tfani  «n- 
structed  requires,  that  hand  saws  are  not  mon 
generally  constructed  with  teeth  of  this  fbm. 
m  addition  to  these,  there  is  the  penetrating  tooth, 
as  the  points  of  the  peg  tooth  and  others.  Whit- 
ever  may  be  the  form' of  the  teeth,  the  small  pw 
ab,cd.  Fig.  77,  has  to  be  removed  so  as  toletTethe 
ends  from  which  it  is  taken  as  smooth  and  desncol 
as  possible,  therefore  the  cutting  edge  must  be  on 
the  outside  of  the  tooth.  This  being  so,  it  foDowB 
that  the  act  of  severing  a  fibre  wiU  be  attended 
with  compression  whose  effect  is  to  shorten  it.  Thos 
condensea  it  is  forced  up  into  the  space  between  the 
teeth.  If  now  this  space  is  not  so  formed  as  to 
allow  the  condensed  piece  to  drop  freely  away  » 
soon  as  the  tooth  passes  from  the  timber,  then  (be 
saw  wiQ  become  choked,  and  its  proper  action  wiD 
necessarily  cease.  In  large  saws  this  is  pronded 
for  in  the  shape  of  the  "  gums "  in  wich  the 
teeth  may  be  said  to  be  set.  What  in  Amelia 
are  called  "gums"  are  frequently  in  Englaod 
called  "throats."  Saws  cannot  work  sMily 
unless   as   much   care    is   bestowed   npoo  th« 

throats  "  or  "  gums  ^  asia  given  to  the  "teeth. 

Any  exhaustive  attempt  to  deal  with  the  con- 
siderations which  present  themselves  to  one  wh" 
enters  upon  the  question,  what  under  all  the  mj- 
ing  conditions  of  the  problems  should  be  thft  fowo 
and  set  of  a  saw-tooth,  would  require  mort«* 
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muneiital  knowledge  and  patient  leBearoh  than 
he  sabjdot  seems  to  have  receiyed.  There  are 
nore  than  one  hundred  different  forms  of  teeth. 
Sheffield  and  London  do  not  agree  upon  the 
ihape  of  the  handle.  The  Eastern  hemisphere 
ma  the  Western  do  not  agree  whether  sawing 
ihould  be  an  act  of  tension  or  one  of  thrust. 

The  quantity  of  timber  cot  down  in  America 
inthin  tne  last  ten  years  is  said  to  be  not  less  than 
that  whidi  stood  upon  twelTe  millions  of  acres, 
ro  aooomi^idi  this  must  have  led  to  investiga- 
tions  witii  respect  to  saws  such  aa  the  requirements 
}f  this  eonntry  were  not  likely  to  call  forth, 
rhnmgh  the  kindness  of  Messrs.  Churchill,  of 
\l^ilBon- street,  Finsbury,  we  have  now  on  the  table 
not  only  samples  of  some  pecuHar  American  saws, 


but  Messrs.  Distin,  of  Philadelphia,  have  made 
for  us  short  pieces  of  steel  with  some  of  the  teeth 
they  most  highly  esteem  punched  in  them,  and 
very  beautifiiUy  made,  and  sharpened,  and  set, 
these  sample  teeth  are,  and,  further,  they  have 
sent  electros  from  whidi  the  large  sheets  before 
you  have  been  printed. 

As  in  the  former  lectures,  it  seemed  most  judi- 
cious to  investigate  the  principles  by  considering 
a  large  and  heavy  tool,  so  in  this,  perhaps,  it 
may  be  well  now  to  examine  this  perhaps  the 
largest  made  handicraft  saw.    This,  in  my  hand 

SFig.  78),  is  called  a  ''  one  man  saw  ;**  it  is  four 
eet  long,  and  a  most  formidable  weapon  it  is. 
The  enlarged  diafi;ram  will  make  clear  the  plan 
of  the  teew  and  auo  of  the  handle. 
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Long  as  tha  Uada  is,  it  is  not  too  long,  for 
iflre  is  a  piece  of  tMihfii  whidi,  if  cut  wiui  the 
'one  maa  saw,"  wfll  set  more  folly  before  you 
te  capability  than  any  words  of  mine.  The 
nvd  yoB  wfil  observe  is  near,  but  stiU,  within 
be  liBut  of  sny  arm.  Now,  to  enter  the  wood, 
be  teeth  at  tiie  extreme  end  are  used.  These  are 
krang,  but  of  the  form  generally  met  with  in  tihe 
irgest  of  our  own  cross-cut  saws.  Supxx)6e  we 
liter  the  saw;  this  done,  now  let  the  saw  make 
•  full  stroke.  [The  piece  was  soon  separated.] 
!he  actinff  teeth  are  of  an  M  shax>e,  with  a  gullet 
v  space  between  them.  It  will  be  noticed  that 
he  angle  at  which  the  teeth  are  sharpened  is 
^  acute;  the  consequence  of  this,  and  their 
ORn  is,  that  they  cut  smoothly  as  a  sharp  knife 
ronld  do;  indeed,  much  as  a  surgeon's  lancet 
rould.  Some  teeth  are  formed  on  the  prindple 
f  the    surgeon's    lancet,   and  these  sre  called 

fleam  "  teeth.  The  spaces  between  the  M's  in 
be  '* one  man  saw"  are  "gums"  for  the  reoep- 
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tion  and  removal  of  the  pieces  cut  out  of  the 
separated  fibre.  In  the  particular  case  beforeTus, 
the  M  is  three-quarters  of  an  inch  broad  and 
three-quarters  of  an  inch  deep ;  the  upright  legs 
of  the  M  are  sharpened  from  within,  thie  Y  of  the 
M  is  sharpened  on  both  sides.  Thelegs  are  "  set " 
to  one  side,  and  the  Y  to  the  other  side.  Thus 
arranged,  the  saw  cuts  equally  in  tension  and  in 
thrust,  and  the  debris  is  brought  out  fredy  at  each 
en^.  The  M  tooths  for  this  double-cutting  results 
from  an  observation  on  two  carefully-toothed  short 
cross-cut  elementary  saws ;  see  Fig.  80,  where  it 
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31  be  noticed  that  the  form  of  tooth  to  cut  both 
ays,  resulting  from  the  combination,  is  M. 
The  set  of  this  large  ''  one  man  saw"  is  worthy 
[  notice.  An  insp^Hion  of  the  cutting  points 
ill  let  yon  see  that  each  point  is  diverted  from 
e  plane  of  ,the  saw  blades  not  more  than  about 
32nd  of  an  inch.  When  the  object  of  "set" 
considered,  it  will  be  allowed  that  so  little 
set  is  suffident.     Indeed,  when  we  note  the 


!  rapidity  and  ease  wiA.  which  it  cots  through  log- 
I  like  timber,  perhaps  there  are  few  in  the  room 
,  who  will  not  acknowledge  its  superiority  to  the 

saws  in  general  use. 
I     How  numerous  are  the  varieties  of  saw  teeth 

may  be  inferred  from  the  diagrains  in  the  room. 

[These  varieties  and  the  prindples  whidi  seemed 

to  have  suggested  them  were  briefly  consid^^.] 
I  The  aonexra  wood-cuts  of  teeth  of  certain  cross- 
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cut  saws  used  in  Amerioa  may  illxistrate  the 
present  subject*  A  single  tooth  will  in  some 
instances  be  observed  between  the  M  teeth  :  this 

Fio.  81. 


Fio.  82. 


Wif^ 


Fig.  83. 


I^^^^P^ 


is^a  '^clearance''  tooth,  and  generally  shorter 
than  the  cutting  tooth.  Sometimes  it  is  hooked, 
as  may  be  seei^  in  Fig.  83 ;  in  such  case  it  is 
shorter  by  l-32nd  than  the  cutting  teeth,  and 
acts  the  part  of  a  plane  iron  by  cutting  out  the 
pieces  of  nbre  separated  by  the  other  or  cutting 
teeth,  which  cutting  teeth  under  these  circum- 
stances are  lanoet-fike  diarpened  to  very  thin 
edges. 

That  the  "set"  of  the  teeth  should  be  uniform 
in  the  length  of  the  saw  follows  from  a  moment's 
reflection  upon  the  object  of  this  set.  If  one 
tooth  projects  beyond  the  line  of  the  others,  that 
tooth  will  clearly  soratdi  the  wood,  and  therefore 


leave  a  roughness  on  the  plank.  As  more  ihtn  iti 
share  of  work  is  then  allotted  to  it,  the  kesonw 
of  edge  soon  leaves  it,  and  thus  iucrasMi  the 
labour  of  the  sawyer.  The  American  oaatisnob^ 
for  securing  a  uniformity  in  the  set  of  the  ttt^  is 

Fig.  84. 


the  **  side-file.*'  The  three  set  screws  deteniuK 
the  elevation  of  the  file  above  the  face,  and  the 
travel  of  the  short  length  of  fine  cut  file  redooef 
all  excessive  *'  sets''  to  a  imiform  *'  set"  throagt 
the  entire  length  of  the  saw. 

The  '* crotch  punch"  is  aiao  an  Ameriotn  con- 
trivance for  obtaining  a  dearanoe  set  out  oi  i 


Fio.  85. 


madmg  of  the  thick  stacl  of  the  saw  by  an  in- 
sflioaaly  formed  angular  punch.  Fig.  85  is  a 
JAgTsm  of  the  end,  with  part  of  the  covering 
(WT6  removed  to  show  the  form*  If  the  tooth  of 
mw  is  Bfcrack  with  the  convex- sided  lower  angle, 
m  resulting  tooth  is  shown  at  H ;  a  second  blow 
ith  the  iipper  angle  produces  the  flattened  and 
3uble-set  tooth  o. 


MISCELIAHIOUS. 


BPtoVANCEMENT  OF  SCIENCE. 

Tho  siitlif  seventh,  luid  dghth  repc^rt*  of  the  Com- 
tjipoii  :ip|}ointed  le  inveau^to  the  above  s^ubjects 
lt«  now  beea  iwaed^  and  the  inquirv  has  therefore  come 
)u  end^  th«  eighth  report  being  the  oondudlng  one  of 
If  wries.  They  ^l  hear  date  tho  same  day,  Jane  IS, 
at  it  is  only  withia  the  last  lew  weeks  that  they  have 
N^r,  nsxbliahed. 

sixth  report  de^ls  entirely  with  the  condition  of 
MO  educatioD  in  secondary  aehools.  To  investi^t© 
iHy  Lho  state  of  the  vaet  ntimbar  of  scheeb}  of  this 
km  through  the  Magdom  was  a  task  which  the  Com* 
HdHerB  felt  was  two  extensive  for  them.  They 
Iflilore  oontented  themselTea  with  inquirinpf  foLly  into 
i^  inaagemeiit  of  the  principal  endowed  s^^hools, 
Biiing  ill  the  great  public  schoobi  and  applying  for 
ll^^n  to  tho  maat^jra  of  the  202  acbook  mentioned 
WihA  report  of  the  Schools  Inqmry  Commission  sa 
MBiMiafip  inoomes  of  over  £200  a  year*  From  128  of 
hsK  tepiiss  moT«  or  leu  taHl  were  reeeiYod*  while  the 
BfefEUaMoa  collected  as  te  the  more  important  schools  is 
rf  a  TCTy  eitonsive  and  exhatistive  character.  It  is 
)mha,^  not  worth  while  to  enter  here  on  any  examina- 
im  of  ths  details,  sit£See  it  to  say  that  an  exact  account 
•n  of  the  provisions  made  for  teaching  sciance 
li  particiilar  school  as  it  now  exists,  or  at  least  as 
iimistoast  the  time  when  the  returns  were  nasde,  for 
fcn«  of  the  esrher  letumB  date  two  or  three  years  back* 
bk  tom^  cages  Tiews  and  plans  ot  ln.boratorieftT  t^o.,  are 
iViD,  and  in  all  there  is  a  minute  account  of  the  syrtem 
(bftid  and  the  practice  facilities  prorided.  These  all 
ifjwir  as  appendixes  to  the  report,  which  of  it&elf  is  not 
*ify  bng.  In  it  the  Commiflsioners  state  very  decidedly 
tt^t  in  nearly  all  our  schools  the  proviiions  for  ocLence 
iearhin^  are  very  much  behind  whnt  they  flhould  be, 
ttd  thia  notwithstanding  tho  considerable  pra^ss  of 
Hcent  yeaifi^  Speaking  generally ,  thoy  deplore  in 
*^'ti^ly  eipresaed  terms  the  unsatis factory  state  of 
'  tcaohing  in  our  Bcbools*  They  oonelnde  with 
llowin^  recommendations;— 
rbat  m  all  public  and  endowed  schools  a  suh- 
i!  portion  of  the  time  allotted  to  study  should, 
^  -li^hDutthe  school  cotirao  {with  certain  apecified  excep- 
^mi%  be  deroted  to  national  Srcience,  and  that  not  Wss 
tiaai  six  houti  a  week  should  ha  appropriated  for  the 
impose- 

3.  That  in  aE  general  school  examinations  not  less  than 
^SM-flixth  of  the  marks  be  devoted  to  natural  science. 
,  ^.  That  in  any  leaving  examination  the  same  proper- 
h.M  «^hould  be  maintained. 

•  levcnth  report  concludes  th^t  part  of  the  inquiry 

^g  to  the  TJniversitiea  and  their  colleges,     A  great 

of  tbia  part  of  the  subject  h  treated  in  previous 

the  folio  wing  institutions  being  those  included 

present  on«*: — (L)  The  tTnivcrsity  of  London, 

IB  Scolch  Universities,  Edinburgh,  Glasgow  (also 

>idaa  Institation  in  that  citj),  St.  Andre w*s, 

leea,      (3.)    Tlie  Univetdty  of  Btthlin    and 

[^      (4.)    The   Queea's   U&iversity  in 


I  sources  J 


The  recommendations  put  forward  in  these  cases  are 
for  the  most  part  only  concerned  with  alterationi 
comparatively  of  minor  importance.  An  increased  grant 
to  the  Scotch  Universities,  and  to  the  Quoen*8  Univeraitf 
in  Ireland,  is  recommended. 

The  eighth  report  is  the  one  which  will  be  gensially 
regarded  as  the  most  important.  It  deals  with  the 
question  of  State  aid  to  sdenee,  or,  as  it  has  come  to  be 
generally  called,  *'  the  endowment  of  resoaich."  The 
mvestigation  of  this  much  disputed  point  had  been 
looked  upon  by  many  aa  the  chief  end  of  the  lahotita  of  the 
Commissioni  as  it  was  a  principal  cause  of  its  appoint- 
ment ■  and  that  this  opinion  was  shared  by  some  at  least 
of  the  Commissioners,  may  be  judg^  from  th**  pwaistent.. 
care  with  which  or  cry  witness  whoso  opinion  on  tbo^ 
wubjoct  might  be  considered  of  value,  was  interrogated  on 
this  particular  point.  It  may  fadrly  be  said  thfit  of  the 
numerous  witaeasea  called  before  the  CemEnission^and 
very  many  of  course  were  suoimoned  with  this  special 
^ew^not  one  was  allowed  to  go  down  without  having 
fully  stated  his  views  as  to  the  way  in  which  the  State 
conld  aid  the  progress  of  science^  provided  only  he  was 
known  to  have  formed  any  opinion  on  the  subject^  or  wai 
in  a  poaition  in  which  he  was  likely  to  have  maJe  any  ^ 
usefti  observations  on  the  matter.  That  this  nattirolly 
followed  from  the  very  origin  of  the  inquiry  is  certain 
enough,  but  it  may  yet  be  permissible  to  point  out  that 
the  opinions  formulated  by  the  C^'ommissiou  have  not  been , 
arrived  at  without  the  moat  exhaustive  inquiries,  or 
comparison  ofthe  most  varied  sug-irestions  from  all  sourc 
whj^nee  eitliif^r  information  or  opinion  could  possibly 
derived.  Whatever  may  be  the  public  acceptance  of  t 
recommendation  a  of  the  Commission,  this  at  least  most  he 
remembered,  that  though  only  the  Commissionera  are 
actaally  responsible  for  the  suggestions  to  whirh  they 
have  signed  their  names^  theso  auggestions  are  the 
outcome  of  a  deliberation  to  which  the  whole  scientifio 
world  of  England  has  contributed  its  qaeta. 

This  report  is  the  only  one  of  the  set  which  deals  en* 
tirely  with  the  relations  of  the  Government  to  science, 
and  the  advancement  of  scientific  roeearch*  its  seven 
predecessors,  though  teaching  occasionally  on  these 
pointy  being  devoted  in  the  main  to  scientific  instructiom 
There  is  no  evidence  or  supplementary  matter  appended 
thereto  (except  a  page  of  extracts  sb owing  the  amountft I 
expended  by  Government  on  seicntifio  obj  acts) » and  the  ] 
whole  report  is  taken  up  with  an  examination  of  the 
evidence  given  in  previous  volumes  and  an  account  of 
the  resolutions  arrived  at  by  the  Com  mission.  The 
STibject  is  classified  under  the  following  heads  i— 

(L)  The  scientific  work  carried  on  by  departments  of 
the  Government* 

(2.)  The  assistance  at  present  given  by  the  State  to- 
wards the  promotion  of  scientific  researeb. 

(3.)  The  ftssistaneo  which  it  is  desirable  the  State 
shomd  give  towards  that  object 

(4.)  The  central  organisation  which  is  best  calculated 
to  enablo  thfj  Qovemment  to  determine  its  action  in  aE_ 
questions  affecting  science. 

1.— 1%*  Scimti04   Work  earried  on  iy  Dtpartmmii  e/  tU 
Govsr>im$nt. 

Tho  following  is  the  list  giveu  of  tho  principal 
branches  of  scientific  work  condncted  by  officers  of  t^ 
Imperial  Govemmentj  and  the  departments  by  wh  "'" 
they  are  administered  v — 

Topographical  Survey  (Treasury,  Office  of  Works). 
HydrogiHphical  Survey  (Admiralty). 
Geological  Survey  (Pnvy  Coanoil). 
Astronomica)  Observations  :— 

Greenwich  and  the  C^pe  of  Good  Hope  (Admiralty), 

Edinburgh  {Treasury,  Office  of  Works). 
Meteorological  Observations : — 

Greenwich  (Admiralty)* 

Edinburgh  (Treasury*  O0Sc&  of  Works). 

The  Meteorological  Offlee, 
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iTTho  Mfitoorologioftl  Offioo  is  not  admiiiistetod  Vy  any 
pnblic  department,  but  is  directed  by  a  ooanmittee,  ^ddch, 
altboogh  appointed  by  the  Boyal  Society^  is  indepen- 
dent of  that  body). 

Botany* — ^Boyal  Chodens,  Eew;  Botanic  Gkurden, 
Edinbmigh;  Botanic  Ckoden^  Dublin  (Treasory, 
Office  of  woria). 

The  Ohemical  Department  of  the  War-offioe. 

The  Standards  Department  of  the  Board  of  Trade. 

**  Analogous  work  is  oarried  on  in  some  of  the  colonies 
and  foreign  possessions  by  departments  of  their  req>eo- 
tive  Goremments* 

« In  one  case,  tiut  of  the  Boyal  Obaqrvatory,  Green*, 
inch,  the  work  is  examined  into  and  reported  on  to  the 
Admiralty  by  a  board  of  Tisiters  oonq>osed  of  men  of 
Bcienoe." 

It  may  be  noted  that  no  refSerenoe  is  made  to  the 
work  cairied  on  in  tiie  chemical  department  of  the  Hin^ 
ii^oh  is  admittedly  of  a  very  hi^  sdent^  character. 
Itis  only  needfiil  to  refer  to  the  spectroscopic  inrestiga- 
tions  carried  on  b^  Mr.  Lookyer  and  Mr.  Boberts,  and 
to  the  researches  into  the  molecular  conditions  of  gold 
and  Bilker  alloys  made  by  the  latter  gentleman,  to  de- 
monstrate this.  It  may  perhaps  be  admissible  to 
•sggest  tiiat  Mr.  Lodtrer,  as  secretary  to  theOommission, 
may  have  been  unwilling  to  put  forward  as  notioeable, 
work  in  which  he  had  so  large  a  share,  but  if  thii 
was  so,  it  nay  be  regretted  ihSb  any  fseUng  of  the  sort 
Hionid  baifo  mtevnred  witti  a  statement  of  net.  It 
may  also  be  noted  that  Mr.  Ohisholm,  in  his  eridenoe, 
eanplained  that  he  was  unable  to  obtain  proper  adyioe 
en  Uke  subject  of  the  coinage  **  test-plates.*'^  It  may, 
perhaps,  be  concluded  that  ne  really  intended  to  say 
mat  he  knew  of  no  capable  person  ezoept  those  dkectlv 
interested  in  the  question,  as  is  obviously  the  case  with 
the  Mint  authorities.  Mr.  Chisholm's  own  reports  bear 
abundant  testimony  as  to  his  satisfEustion  wi^  the  way 
in  "vdiich  the  work  was  executed  by  tiie  ohemist  of  the 
Mint*  It  may  be  added  that  these  test-pktes  were 
made  at  the  Mint  in  oonsequence  of  an  apidication 
OB  the  part  of  the  Board  of  Trade  to  the  Treasur. 
They  are,  with  the  other  standards,  kept  in  the  custody 
of  mt  Standards  Department  of  the  board  of  Tnide, 
and  were  prepared  for  it  by  the  Mint,  which  works  under 
file  Treasury,  and  cannot  therefore  be  taken  as  included 
in  the  Standards  Department  ^^ch  is  enumerated  in 
Ihe  abore  list  To  return  to  the  points  discussed  in  tins 
part  of  the  report,  it  is  stated  that  besides  tiie  above 
tranches  of  research,  special  committees  are  from  time  to 
time  appointed  when  sdentiAo  questions  arise  requiring 
such  investigations  as  the  different  departaients  are  pre- 
sumably incompetent  to  provide.  After  a  statement  of 
the  amount  of  money  thus  expended  by  Parliament,  the 
report  goes  on  to  discuss  in  detail  the  evidence  given  by 
the  witnesses  to  this  part  of  the  investigstion.  Itdoesnot 
•eem  desirable  to  enter  at  length,  in  uiese  columns,  into 
the  evidence  collected,  as  there  can  be  no  doubt  that  tJl 
who  feel  sufficient  interest  in  the  question  to  follow  <mt 
the  discussion  thus  minutely  will  obtain  the  Blue-book  for 
themsdlves.  In  noticing  this,  therelbre,  as  wdl  as  tho 
other  parts  of  the  report,  only  a  very  short  statement  of 
the  general  tone  of  the  evidence  wiU  be  given,  accom- 
panied by  an  enumeration  of  the  names  of  the  witnessw. 
Itis  hoped  that  such  a  sort  of  priois  may  be  usdful  both 
as  a  guide  to  those  seeking  further  inframation,  and  to 
such  as  wish  merely  for  a  general  view  of  the  cha- 
racter of  the  report  The  recommendations  of  the 
Commissioners,  which  conclude  the    report,   are   14)- 

£  ended  at  the  end  of  fids  notice.  The  evidence 
I  classed  as  relating  to  the  following  heads : — 
(1).  "  Insufficiency  of  the  present  Organisation."  The 
witnesses  speaking  to  this  point  were---Sir  H.  Bawlinson, 

•  The  Report  of  the  Depaty-MMter  of  the  Mint  tor  the  year* 
\8to-i -2-3-4,  give  mj  ftill  MOOQDts  of  all  the  work  dooe  there. 
A  hrtef  noUce  of  the  last  report  (for  18T4)  wai  givea  in  ithe  Jomnua 
for  AafQst  ao,  p.  Ml. 


Capt  Doofflat  Galton.  Mr.  IVoode,  OenenlBtnfllMj, 
Sir  W.  rniomson,  Admiral  Bichszds.  (^  *'Id. 
eufimem^  of  the  present  appliances  for  Inve^nkioa.'* 
Witnesses-y-Mr.  Anderson,  lir.  £.  J.  Beed,Hr.  CfiAob. 
Numerous  instances  were  given  in  the  different  lipit- 
ments  of  subjects  requiring  investi^tion  which  wweitt 
treated  at  all,  or  treated  insufficiently,  tnd  of  fpedU 
cases  where  fdrther  appliances  were  required  totjnfm 
research. 

2.  Asaiittmce  given  hy  ike  8taU  t9wwria  tkeDroatrtimtf 
Seientijk  JUaenreh, 

Such  assistance  is  classed  as  either  pennanat  or 
occasional.  Belongiuff  to  the  first  cla«  are  momoi, 
none  of  which  are  calculated  to  assist  studenti  of  the 
physical  sciences,  and  there  are  no  public  laboTttona; 
also  the  assistance  given  to  certain  leunedsooietieiatha 
in  money,  or  by  providing  them  with  rent-froo  tput- 
ments.  Of  swdi  grants,  that  of  £1,000  to  the  Bejil 
Society  is  the  most  important,  and  of  this  a  fall  aooonSk 
is  given.  To  ttie  second  class  are  refiBrred*'Eipeditk« 
for  special  researches,  and  outfits  of  ships,  and  W^^*^ 
and  grants  of  money  for  sndi  rosoarches.**  The  ooly 
portion  of  evidence  refeRod  to  is  from  that  g^tts  bj 
Sir  E.  Sabine. 

8.— J%«  Aseietenee  whieh  it  i§  deuratU  Oe  SUOe  tkiM 
giee  towmrdt  JSeiemt\/k  Bmewrck, 

This  portion  of  tte  repott  is  of  oonsidsraMs  Im^ 
The  extaujts  from  the  ovidenoe  mn  niefsced  witt  a^s* 
pression  of  opinion  that  it  is  ^  the  interest  an!  wAm 
the  proper  function  of  tiie  State,  to  give  effioMknlli 
the  advancement  of  knowledge,  oven  in  the  ouNvka 
such  knowledge  is  net  directly  required  for  StilMa^ 
poses."  As  to  the  general  quertion,  the  evide&cia  tfai 
fbllowinsr  statesmen  is  quoted  —  Lord  SaHsbaq^W 
Derby,  Sir  Stafford  Northoote.  Befierenoe  is  ■»  ^ 
the  opinions  expressed  in  their  evidence  by  su^jlt  fte 
scientific  witnesses,  the  ressarsk  of  Br.  iVanUnd  oA 
Sir  W.  Thomson  being  quoted  as  typioaL  Me.  Kuv 
is  also  quoted  as  an  instance  of  a  rablio  serwatn* 
high  official  position;  and  Admiral  KichBrdi  iiniaRi 
to  in  the  same  category.  The  other  evideDoe  oa  fini 
subject  is  classified  under  sevend  heads.  Hie  ^^ 
these  is  <<The  Establishment  of  Laboialoriea"  13» 
witnesses  quoted  are— Gel.  Strange,  Sir  W.  Tbsasai 
Dr.  Frankland,  Mr.  De  La  Bue,  and  Mr.  Gkx^  aH^ 
favour  of  the  erection  of  new  laboratories;  Dr.  A.  h. 
Williamson,  Dr.  Siemens,  Dr.  Burdon  SaBdeaoii,iM 
Lord  Salisbury,  in  fr;vour  of  tiie  extennon  of  exinf 
frdHties.  The  second  head  is,  **ErtabhihBWBt  rf 
Physical  Laboratories.'*  The  witnesses  were-^/n 
Salisbury,  Sir  G.  Aiiy,  Mr.  De  La  Bue.  Sir  W,  Tlwfr 
son.  Dr.  Siemens,  Dr.  Frankland,  Admiral  Bk^anv 
Mr.  Spottiswoode,  and  GoL  Strange,  who  hsaded  a 
some  information  obtained  by  himself  from  Sir  ^^^^^^ 
Thomson,  IVofeesor  Hilgard  (United  Statai],  Fn 
Balfour  Stewart  and  M.  Fkye.  These  witMH  n^ 
ferred  chiefly  to  physioe-astronomioal  obserratioaM»| 
were  in  fr vour  of  the  establishment  of  suitable  V^f^"^^ 
for  their  being  carried  on.  Thegeneral  omajonwaettg 
such  observatoriesand  laboratories  should  bediftiDdM 
that  at  Greenwich  under  the  Astronomer  Bojal ;  \^  va 
this  Sir  G.  Airy  himself  rather  dissented.  ^ni6Wp«« 
Colonel  Strange  oonsisted  of  certain  qw^u">*  '*'£[' !/ 
tiie  best  means  lor  oazryinff  on  certain  ^f*"^^ 
physical  research,  their  praofical  value,  Ibc*  ~. , 
answers  thereto.  The  thnrd  head  of  evidence  reliM  (^ 
«  Meteorology."  A  somewhat  detailedaecoaiit</tkee«- 
stitutlonand  work  of  the  Meteorological  OiBoe  isjpwjr 
illustrated  by  extracts  from  its  annual  repeit  im^ 
quotations  from  the  evidence  of  the  ^<>^^'*^'"C'ItS 
Scott,  Major-General  Strachey,  Profee«>r  W^ 
Stewart  Suggestions  are  made  by  these  ^.^^ 
proper  Amotions  of  Ihe  office,  improvemenlf  ia.^*T 
stitotion,  and  increase  in  the  aid  given*  Beeiw  ■» 
office  it  is  recorded  that  a  certain  amount  is  c 


meteorological  purposes  at  th«  Green wich  and  Edm- 

l»i^frriiUinm,  and  that  £U0  a  year  ia  allowed  by 

.  trifltrar^Qcjtierftl    for   reporta   of   meteoralogioal 

Kn-itiona    printod    m    hh    monthly    returns.     The 

llih    bead    is    devoted    to    *' Tidal      ObservaUoni/' 

'  ^"irff^dco  bqiug  o.T<;luflively  that  of  i>tr  W,  Thomjion, 

ipriHing  a  memorial  oq  the  subject  addraBsed  hy 

bniish  Aflsocmtion  to  the  Treasury  in  1872.     In  thu 

■|||«tA  made  that  GoYemmeat  should  take  up  and 

■B 1^  kbouja  caxTied  on  hy  a  committee  of  the 

»S  A*ociation  since   1867*    The  requeat  waa  not 

alod  Ui.    The  fifth  head  is  devoted  to  "  The  Exteiwioii 

*^-  frovf^ment  Grant  administered  hy  the  Bajid 

Tho  wiLn*?Hse»  who  iipoke  on  this  suhject  wore 

/lu  m  thtiiir  opinion  of  the  value  of  the  ^fniit  and 

^tiod  result*  to  bo  expected  from  ita  extension. 

.UieatiBA  whose  opinions  are  quoted  are  Profaaaor 

'"r.  Spottiswoode,  Ptiofessor  GniDt,  Mr.  De  La 

Lird  8^ilisbuiy.    A  memoriftl  from  the  Rojal 

'  ^linbttrgh,  atking  for  a  similar  grants  the 

lew  did  not  regard  witli  much  favour.    The 

la»i  head  of  evidence  beuing  on  this  part 

leport  relatas  to  ''The  Pajrment  of  ScientiQc 

k*'    On  this  branch  of  the  inquiry  the  Com^ 

cen aider  that  the  evidence  given,  "both  hy 

and  men  of  edence^  ts  to  the  same  effect^  and 

of  increased  Htate  aid.''     It  wai  idso  especially 

upon  thfm  that  *'to  afford)  by  direct  pocnniary 

.Ili0  means  of  livelihood  to  men  of  distinction  in  pure 

Mtigatioa  would  be  a  great  advantage  io  science,  as 

'•^ittiiit  Inveatigatora  would  thai  be  enabled  and  et»- 

to  pursu^i  A  strict! J  scientific  career.*'    The 

were  the  witnesses: — Lord   Salisbury,  Lord 

r  W,  Thomson,  Professor  Henry  (Smithsonian 

fl»  rrofeaaor   Calfour  Stewart,   Mr,  Gore,    Dr. 

k.  T^ifMjtuni,  ilr.  De  La  line,  Professor  iiankinc. 

'  1?^  considerably  in  their  opinions  ae  to  the 

a+?nt  of  aid  to  be  given,  the  necessity  for 

■i^iiiUwl  by  all. 

"hL>a€  cJusaifled  extmcts  from  tJie  evidence,  the 

roc43til8  with  some  remarks  on  thb  opinions  thus 

■i  to  them.    The  advances  that  hud  been  effected 

country   in  physical   science   by   private   and 

enterprise  might  he  thought  to  render  State 

iiieessary,  but  these  advances  compare  unfavour- 

'1  th^^  progress  made  in  foreign  countries.    The 

firivate  individuals  *' is  small  when  compared 

-d  which  js^  needed  in  the  interest  of  science/* 

J '  t.?Jini(.Hl  societies  are  engaged  in  diacuasing  and 

^in^  scientific  fkets^  not  in  prosecuting  researches, 

1  the  *' sdvancoment  of  modem  Bcienco  requires 

Httions  and    observations  extending  over  areas 

*ad  periods  so  long  that  the  means  and  Uvea  of 

ara  alone  commenBurato  with  them/'     With 

(iolhefnur  beads  of  ovtdence  above  mentioned^ 

^""ionera  put  forward  the  following  observa- 

should  be  colkctionB,  laboratories,  and 
les,  access] bio  to  qualified  persons.  It  is 
the  evidence  that  *'  for  ctrtain  branches  these 
exist  or  are  ineomplete/'  "the  Govemmeot 
■^«*dd  eoutaia  ^thin  itself  the  means  of  carry* 
rfita^tioois  ii^eciallj  connect&d  with  the 
i/'  These  requirements  might  bo  sLippliod 
of  money  to  competent  investigatorSi  by 
_  uuixk  to  laboratories  primarily  intended  for 
of  the  State  or  of  instituttiona  under  State 
J&l,  by  kboratoriei  specialiy  provided  for  the  uae 
«i^«<tifflitor8.  Where  practicable,  the  Commission 
Jr  U«j  first  named  method,  or  where  costly  and  per- 
wnt  apparatna  is  i^nired,  the  second. 

Vn  observatory  for  astronomical  ijbyaics  should  bo 

'  ?d,  distinct  from  the  Greenwich  observatory, 

ifid  olaewbere.     It  is  also  doalriible  that  siicb 

nm  should  be  estabHihed  in  other  parts  of  the 

•^^  Fji gland,  the  districtg  of  India  for  instance 

f  i! 'f  peculiar  advantages^ 


(3.)  The  operations  of  the  Meteorologic'il  Society  ht re 
been  of  great  value,  and  under  existing  circumstances  it 
would  he  difficult  to  sQggestany  better  organisntion  for 
the  special  department  of  the  science  to  which  the 
office  has  confined  itself  If  a  ministry  of  science  (aa 
recomofiended  in  a  later  pari  of  the  report) ^  were  estab- 
lished, the  Meteorologicw  Office  would  be  subordinated 
thereto.  Any  scheme  for  the  proper  cultivation  of 
met«H)rology  would  comprise  [m)  ■nangemeuts  for 
observation  and  record  in^ ;  {&}  anan^ienienta  for  reduction 
&c.,  of  obsen-ations ;  (c)  investigation  of  physical  causes. 
The  necessity  for  observations  at  widely  different  pointa 
over  the  surface  of  the  earth  renders  Govenunent  aid 
specially  requisite  in  this  s^'ience.  At  the  same  Uam 
much  mig^ht  be  left  to  locsl  societies  in  the  work  of  ool- 
lecting  facts  connected  with  ''  climatic  meteorology/* 
The  practical  value  of  the  observations  recorded  in  the 
Eegifltiar-Gf  neral's  retumi  is  noted. 

(4.)  Tidal  observations  might  well  be  carried  on  ttoder 
Government  control,  considering  the  agencies  arailahle 
by  Government  for  such  a  purpose. 

(0,)  Grants  of  money  might  well  be  made,  not  only 
to  assist  investigators  to  the  purchase  of  apparatus,  &c.> 
but  to  render  such  suMciently  independent  of  their  own 
eixertions  to  enable  them  to  devote  their  whole  time  to 
these  researches.  '^  It  is  a  matter  of  course  that  State 
aid  shall  only  be  given  to  inveatigatoris  whose  capacity 
and  industry  have  been  placed  beyond  reaaonable 
doubt." 

Thia  is  the  eoncluiioQ  of  the  third  part  of  the  report. 

4. —  Th&  Getifraf  Onjani*at\6n  a^hich  it  best  t&fmltLt^d  tQ 
enabtt  t/in  Gmtrmn^nt  to  tUUt^mm  Un  Action  in  aU 
Quentians  ajfhefmtf  Seimce. 

The  fnuctions  of  the  Government  with  regard  to 
science  are  summed  up  under  three  heaiis.  (tf.)  Treat* 
mfini  of  Scientific  i|ucstions  incident  to  Public  Businefla. 
(k)  Direction  of  State -controlled  Scientific  Imitruction. 
(<r.)  Coasideratioa  of  Questions  involving  State  Aid. 
towazda  the  Advancement  of  Science. 

The  majority  of  the  witnesses  expressed  dissatEa^tion 
at  the  manner  in  which  aU  the  scientific  questiona 
coming  in  one  form  and  another  before  the  Government 
were  treated,  and  recommend  the  appointment  of  either 
a  special  minister  for  science,  or  a  minister  for  sdence 
and  education.  Some  witneeses  were  of  opinion  that 
the  minister  should  be  advised  by  a  council,  others  ware 
opposed  to  this  view.  To  show  the  opinions  escpreaaed, 
the  report  proc^eeds  to  analyae  the  evidence  u  folio wi; — 
**  Appointment  of  Slinister  of  Science.**  Aj  to  thia 
there  waa  almost  compLeto  unanimity  among  the 
witnesses.  Extraots  are  given  from  the  evidence  of 
Professor  Owen,  8ir  W.  Thomson,  C'ol,  Strange,  Mr. 
Be  La  Rue,  Sir.  J.  Ball,  Mr,  Ctore,  General  Strachey, 
Dr.  Sclater,  Professor  Bftlfbur  Stewart,  Mr.  Farrer,  and 
Hir  G.  Airy,  the  Utter  alone  being  opposed  to  the 
proposal. 

**  Council  of  Science.'*  The  proposal  for  the 
establisbment  of  auch  a  conncil  was  brought  before 
the  Government,  by  the  Uayal  Society,  in  1857- 
The  report  of  the  Royal  Society  is  given  at 
length.  This  proposal  has  recently  been  revived 
by  CoL  Strange.  Li  the  evidence  given^  there 
is  great  diicre|rtincy  of  opinion^  and  there  is  also 
a  great  variety  m  the  suggestions  made  by  the  different 
witneases  who  were  in  fiiour  of  the  proposal,  wbOe 
other  witnesses  were  strongly  opposed  to  it.  The  wit- 
nessea  in  ^vonr  of  the  establiahm&nt  of  a  council  aio 
Colonel  Strange,  .*^ir  W,  Thomson,  Dr.  Frankland,  Blr- 
Farrer,  Admiral  Bichards,  Dr.  Balfour  Stewart,  Dr. 
Roacoe,  Dr*  Sclattr,  Dr.  Hooker,  Mr.  De  La  Rue, 
Professor  F.  Jenkin,  Professor  Martin  Duncan,  Mr. 
Spottiswoode,  Sir  H,  Rawlinson,  General  StracheVt 
Captain  G«Uon,  Dr.  Siemens,  Mr.  Mime-Dume,  Mr* 
Justice  Grove,  Professor  Phillips,  Dr.  A.  W.  WiUiamto©, 
Mr.  Heed.  The  witnesses  who  think  A  conndl  net  to  be 
required  are  Professor  Rankine,  Sir  G.  Aiiy*  Frofasor 
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Owen,   Lord    Betby,    Lord    Salisbpxy,   Sir    6to£ford 
Northoote,  Dr.  Carpenter,  Sir  E.  Sabine. 

On  this  evidence  the  report  comments  to  the  following 
effect.  The  work  of  the  Goyemment  being  carried  on 
in  many  distinct  departments,  there  is  nothing  to  preyent 
analogous  if  not  identical  inyeetigations  being  simnltane- 
oosiy  carried  out  in  diffarent  departments,  liiany 
important  inrestigations  are  not  undotaken  at  all,  others 
are  taken  up  in  an  inadequate  or  nnsoitable  manner. 
Mnch  requires  to  be  done  ^unless  we  are  content 
to  fall  bdund  other  nations  in  the  encouragement  which 
we  give  to  pnre  science,  and,  as  a  consequence,  to  incur 
the  danger  of  losing  our  pre-eminence  in  regpud  to  its 
applici^ons."  These  ana  similar  considerations  haye 
impressed  on  the  Commission  the  conyiction  that  **  a 
special  ministry,  dealing  with  science  and  education,  is 
a  necessity  of  uie  public  serrice."  Such  a  ministry  could 
deal  wiUi — (1).  Scientific  and  general  education;  (2). 
Application  of  public  money  to  Myancement  of  science ; 
(3).  Assistance  to  departments  requiring  such  external 
hdp.  Whether  Art  should  be  included,  the  Commis- 
sioners do  not  think  it  within  their  province  to  say. 
After  careful  consideration  the  ConmiissionerB  adyise 
the  establishment  of  a  council,  which  might  be,  in  part, 
nominated  by  Gbyemment,  in  part  elected  by  the  council 
of  the  Boyal  Society,  in  part  formed  of  representatiyes 
of  other  learned  societies.  Though  reference  to  the 
council  would  probably  be  the  usual  course  in  cases  of 
of  difficulty,  this  would  not  rdieye  the  minister  of  re- 
sponsiljility. 

The  report  concludes  with  recommendations  to  the 
following  effect : — 

1.  The  assistance  now  ^iyen  by  the  State  for  the 
promotion  of  research  is  inadequate,  and  conceded  or 
refused  on  no  sufficiently  defined  principles. 

2.  Greater  facilities  for  investigation  are  required  in 
certain  Government  departments.  Physical  and  other 
laboratories  and  apparatus  are  needed. 

3.  Investigations  in  physical  meteorology,  terrestrial 
and  astronomical  physios,  can  only  be  properly  carried 
out  by  Gk)vemment.  In  particular,  an  observatory 
should  be  founded  for  astronomical  physics,  and  an 
organisation  established  for  observing  and  recording 
tidal  phenomena. 

4.  The  national  collections  of  natural  history  should 
be  rendered  more  useful  for  purposes  of  research.  Cor- 
responding aid  should  be  g^ven  to  chemical  and  physical 
investi^tors.  Where  practicable  such  persons  ^ould 
be  admitted  to  State  laboratories. 

6,  The  grants  now  made  to  private  investigators 
should  be  increased,  and  should  be  sufficient  to  remune- 
rate for  time  and  labour  as  well  as  to  repay  expenses. 

6.  The  amount  of  the  Royal  Society  grant  of  £1,000 
might  be  increased,  and  it  might  also  be  supplemented 
by  direct  grants  to  investigators. 

7.  A  ministry  of  science  and  education  should  be 
created. 

8.  The  appointment  of  a  scientific  council  would 
greatly  assist  the  labours  of  such  a  ministry. 

9.  This  council  should  represent  the  diief  scientific 
bodies  in  the  kingdom.  It  should  be  constituted  as 
suggested  above.  It  might  well  discharge  the  Ainctions 
now  exercised  by  the  Government  Grant  Committee  of 
the  Koyal  Society. 


From  the  official  Austrian  report  on  mining,  it 
appears  that  in  1874,  tkere  were  1801  mining  underUkings 
in  activity  in  the  Austro- Hungarian  Empire,  olaaeified  into 
370  coal  mines,  with  36,980  workmen ;  863  brown-ooal  mines, 
with  27,449  workmen ;  243  iron  mines,  with  8,753  work- 
men ;  and  326  mineral  works  of  miscellaneous  character, 
employinir  14,249  workmen.  Austria  had  227  smelting  works, 
with  10,730  workmen,  comprising  125  blast  f  omaoes,  with 
9,055  workmen. 

The  Council  of  the  Boyal  Architeotural  Museum 
announce  that  the  museum  will  in  future  be  open  free  daily 
from  10  to  4.  '  ' 


SILK  CULTUBE  IN  AUSTBAUA 
{Oommamk^M  %  Mrt.  Mlaim  MM.) 
The  documents  published  in  the  Jmimal  pf  tk  Snify 
ofJrti,  on  the  6th  August,  give  satiafkctor^  pnoCibt 
Australian  seridcultnre  is  attaining  a  podtum  in  ikidi 
it  will,  at  no  distant  date,  command  attsntiim  Is  ft» 
markets  of  Europe.  Thus  £ir  the  new  industry  ssyn 
to  have  been  put  forward  inTietoria  occIqbt^  by 
women  and  girk,  and  it  is  in  regard  to  its  beating  npos 
the  social  question  of  employmoit  for  women,  tiuit  fte 
prospectus  whidi  we  have  already  pablishsd  aon 
especially  recommends  itself  to  the  support  of  tito  Bntab 
public.  In  this  light  the  prospectus  states,  *"  that  ktk 
establishment  of  an  industry  of  this  kind  h  Anftnlii 
a  prospect  is  offered  to  many  women  and  ^iria  in  ^ 
United  Kingdom,  who  may  hereafter  be  mdooed  li 
emigrate  with  a  reasonable  and  confidrat  mi^i 
suitable  employment  to  look  forward  to"  in  the  ookob. 
We  say,  in  the  colonies,  because  it  is  hoped  thit^ 
movement  thus  conunenoed  in  Australia  ma jhendbr 
spread  to  other  British  colonies  and  poassMions;  nd^ 
point  of  &ct,  we  are  informed  that  already  negodatiQai 
are  on  foot  for  introducing  silk  culture  into  one  ortn 
other  colonies.  ^  ^ 

The  social  aspect  of  the  question,  si  9lM^ 
increased  scope  for  the  employment  of  womep,  <«■' 
not  fail  to  possess  strong  and  peculiar  v6a^ 
But  at  the  same  time  the  movement  ha  a  vs7 
distinct  interest  in  its  industrial  asped^i^  '^ 
is  particularly  in  this  light  that  we  ventiire  to 
bespeak  for  it  the  attention  and  support  of  oim- 
facturers  and  merdiants  concerned  in  the  silk  talt 
It  has  been  shown  that  Australia  itself  is  c^^ 
producing  firat-dass  cocoons,  and  the  dflcaww 
recently  published,  further  show  the  high  wtinifi*  »J 
which  cocoons  raised  in  Italy  from  Aus&alian  "PJV 
(silkworm  eggs)  are  held  by  Italian  experts,  tovhn 
they  were  lately  submitted.  Cocoons  thus  prodoean 
Italy  firom  Australian  grain  have  been  relisWy™* 
at  1  fir.  60  c.  per  kilo  higher  than  the  best  Iw« 
cocoons  of  this  season's  growth.  We  take  it  ttottt^ 
education  of  Australian  grain  in  Italy  has  ^>«®^^'^ 
upon  only  as  an  occasional  experiment,  and  thsfr 
main  object  of  the  Victorian  Ladies'  Seriacolhpi 
Association  is  to  locate  the  industry  in  the  ooto* 
The  projectors  of  the  movement,  nevertheles*,  coosdff 
it  important  to  demonstrate  in  one  of  the  8ilk-gro«^ 
centres  of  Europe  itself  that  the  colonies  are  not  od/J 
able  to  produce  cocoons,  but  also  first-dstt  gni^  'I 
silkworm  eggs,  for  exportation.  With  t^^^J^TJlJ 
recent  education  of  Australian  grain  was  corin» 
under  the  supervision  of  Mrs.  Bladen  Ndll,  nesr  Veioci 
and  the  result  obtained  was  shown  to  be  satafccwT 
by  the  author  of  this  paper.  ,. 

The  main  objects,  however,  of  the  Tictorian  W»«J 
Sericicultural  Company  are  stated  as  ^^^J^ 
articles  of  association,  vis.  .-—"The  promotion  w«^ 
culture  in  the  Australian  colonies  by  the  plj^j 
cultivation  of  such  kinds  or  species  of  the  '"^"Sj^JlJ 
as  are  found  most  beneficial  as  food  for  the  «lt*<'* 
The  obtaining  of  silkworm  grain,  its  edooatioo,  •» 
reproduction.  The  production  and  reeling  of  ""*'^ 
preparation  for  sale  of  both  grain  and  silk  at  snj  P** 
in  the  colony  of  Victoria,  or  elsewhere  ss  to  tte  cocnp"^ 
may  seem  fit,  and  the  doing  of  all  such  other  J^^/jjT 
incidental  or  conducive  to  the  attainment  of  tw  ww^ 
mentioned  objects."  ^y^w^st 

The  company  appears  to  have  had  a  "^^J^JJ^^^ 
for  the  ongixud  capital  is  stated  to  have  °*2*^^ 
divided  into  1,260  shares  of  £4  each;  andiaadiiW^ 
feature  of  the  company  it  is  provided  that  ^^"^^ 
but  a  woman  shall  be  eligible  as  a  director.  r!r^ 
from  the  documents  already  published  in  *"'"JvtJ^ 
it  would  appear  that  the.  affairs  of  tha  «<**PJ2  »«• 
hitherto  been  conducted  with  as  mudi  ■"®[^^jJ5 
mise  of  future  success  as  it  would  be  leasqmiww**^^ 
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in  any  gimilar  enterpriaa  maaag^d  by  the  lo-oalledl 
Lords  of  the  QMitioii. 

Among  the  pnctioAl  neiilte  aohiered  we  netioe  from 
the  Omogao  of  the  Melbounie  Interooloiilal  Ezhi- 
HUon  of  1873«  that  oae  ef  the  Udiee  conoerned  in  this 
movement  exhibited  on  that  oocanon  a  oaae  of  oocoons 
'*nused  from  grain  obtained  from  Mr.  Gharlea  Bradj,  of 
Antiumj,  near  Sydney,  derired  from  an  old  Italian 
nee  now  found  to  be  nee  from  diaeaeeb  The  exhibitor 
(iooordin|^  to  the  catalogae)  has  introdnced  into  Aus- 
tralia grain  from  the  magnanerie  of  M.  Boland  of  Orbe, 
Canton  de  Vaud,  Switaerland.  This  gentleman's  grain 
has  been  thoroughly  regenerated,  and  has  remained 
perfectly  free  from  disease  for  the  last  seven  years.  It 
IB  in  great  demand  in  Milan  and  Turin,  and  it  is 
eonfidently  expected  that  its  reproduction  in  Australia 
will  be  a  gr^  success." 

The  exhibition  of  this  and  of  other  specimens  of  silk  in 
cocoons  and  hanks  afforded  a  oonvenient  opportunity 
for  experts  in  Melbourne  to  reoord  their  opinion  of  the 
suitability  of  silk  culture  to  the  natural  conditions  found 
in  Australia.  Thus  we  find  that  the  jurors  in  the 
section  of  silk  and  clothing  at  the  exhibition  in  question 
wrote  as  follows :  *'  At  some  future  day  Victoria  will 
undoubtedly  be  a  silk-produdng  country.  Her  geo^ 
graphical  position,  her  meteorological  peculiarities,  and 
her  large  consuniption  of  imported  silk^,  all  point  in 
that  direction.  The  white  mulberry,  Morua  alba,  the 
best  and  richest  known  aliment  for  the  silkworm,  grows 
Inxoriantly  in  Victoria,  and  the  true  silkworm,  Bombyz 
wtoTvt,  thriyes  amazingly.  Full  grown  mulberry  trees 
may  be  seen  at  the  Botanical-gardens,  in  the  Royal-park, 
at  Sonbury,  and  in  various  other  places ;  and  the  names 
of  the  successful  breeders  of  the  sQkworm  in  different 
parts  of  the  colony  are  so  numerous  as  to  make  quite  a 
formidable  list  llie  samples  of  Victorian  silk  in  cocoon 
and  hanks  now  on  yiew  at  the  exhibition  show  what  a 
tptendid  artide  can  be  produced  here.  They  cannot  be 
•orpaased  in  fineness  and  firmness  of  texture  by  silk 
produced  in  any  part  of  the  world.  Few  attempts 
have,  however,  yet  been  made  at  the  manufacture  of 
oolomally  produced  silk  in  Victoria  beyond  vrinding  it 
off  the  cocoons  and  gathering  it  in  hanks.*'  The  opinion 
thus  expressed  by  the  jurors  on  silk,  appears  to  be 
Btrengthened,  as  regards  the  matter  of  climate,  by  other 
reporters  at  the  same  exhibition,  who  state  that  '*  Vic 
toria  possesses  the  olimatio  adyantages  of  the  more  fa- 
voured portions  of  Southern  Europe.  Marseilles,  Bor- 
deaux. Bologna,  Nice,  Verona,  and  Madrid,  are  on  or 
near  the  same  isothennal  lines  corresponding  with  that 
of  the  southern  hemisphere  passing  tlirough  Melbourne, 
hat  the  difference  between  summer  and  winter  is  far  less 
in  that  city  than  in  the  places  mentioned,  and  the  climate  | 
IS  consequently  more  agreeable.  Professor  Neumayer 
determines  Mafra,  700  teet  above  the  sea  (eight  miles 
N.W.  of  Lisbon,  and  in  lat  38<>  65'  N.),  to  be  a  locality 
experiencing  mean  temperature  for  the  different  seasons 
very  near  to  those  obtaining  in  Melbourne.  The  dif- 
feruioe  in  mean  of  summer  and  winter  tempera- 
tures in  Melbourne,  from  a  series  of  obsenrations  extend- 
ing over  fourteen  years,  is  16*1*^."  These,  and  other 
clmiatio  conditions  observed  in  the  southern  portions  of 
Australia,  are  referred  to  in  the  ofiioial  reeord  from 
nhich  these  quotations  are  made,  as  being  £ayourable  to 
the  successful  promotion  of  silk  culture. 

Having  thus  endeavoured  to  show  that  seridoulture 
has  been  entered  upon  in  Australia  with  due  regard  to 
iti  suitability  to  Uiat  country,  we  come  to  the  more 
buaiooss  like,  or  practical  part  of  the  matter ;  and  here 
ire  shaJl  content  ourselves  by  quoting  a  oommunication 
forwarded  to  the  Silk  Committee  of  the  Society  of  Arts 
by  the  author,  who  is  now  in  England  as  the  represen- 
tative of  the  company  of  seridculturists  in  Victoria : — 
— *^  It  is  urgently  necessary  to  send  out  to  the  ladies  and 
girls  now  at  work  in  Australia  some  of  the  latest  and 
Biost  approved  apparatns  used  in  Italian  and  French 
and  reeling  establiahmeits.    To  this  end  aa 


urgjant  appeal  is  made  to  the  women  of  England  to  assist 
their  oolonial  sisters  in  a  work  which  recommends  itsdf 
so  strongly  to  their  sympathies.  A  large  sum  of  money 
will  be  required — quite  beyond  the  smflll  means  of  these 
ladies.  It  will  be  easily  seen  that  a  work  depending  on 
increased  plantations  and  new  machinery  cannot  in  the 
hands  of  women  and  young  gids  in  the  colonies  become 
all  at  once  a  commercial  success.  It  is  true  that  a  small 
quantity  of  raw  material  is  now  being  manufifictnred  into 
silk  fsQoda  in  Italy,  and  that  brought  to  England  by  my- 
self IS  also  beinff  manufactured  into  various  useful  articles 
of  clothing. ,  The  impNortation  will  largely  increase  year 
by  year,  and  thus  in  time  enable  the  association  in  Vic- 
toria to  become  self-supporting,  but  at  nresent  it  must  be 
largely  dependant  upon  extraneous  aio.  The  generous 
help  given  by  man^  public  bodies  in  this  country,  as  well 
as  by  private  individuals,  to  further  the  employment  of 
women,  induces  the  directors  to  feel  sure  that  when  there 
is  no  doubt  that  this  most  womanlike  employment  will 
prove  profitable  and  socially  beneficial,  an  a|meal  such 
as  this  vrill  not  be  made  in  vain.  It  is  hoped  that  in 
particular  the  Chambers  of  Commerce  in  the  different 
centres  of  the  silk  manufacture  will  take  a  liberal  yiew 
of  this  matter,  and  oontribnte  towards  the  outfit  now 
required.  It  is,  in  fact,  evident  that  the  especial 
self  interest  of  the  silk  manufacture  in  England  ought  to 
attract  some  support  from  those  bodies,  the  movement 
being  one  which  tends  to  increase  the  supply  of  the  raw 
material  employed  in  the  silk  trades." 

It  is  intended  not  only  to  purchase  machinery  with  the 
latest  improyements  for  reeling  and  carding,  but  to  erect 
in  Australia  suitable  buildings  for  the  reception  of  the 
same,  and  for  the  accommodation  of  a  large  staff  of 
women  and  young  girls  employed  in  this  industry;  and 
if  the  funds  vrill  allow,  to  assist  other  mulberry  growing 
colonies  in  establishing  similar  associations  for  women, 
for  whom  more  seyere  manual  labour  is  not  suitable. 
Before  closing  this  notice  we  may  mention  that  CaU- 
fomia  is  also  devdoping  into  a  silk-producing  country. 
M.  Bonnehomme,  now  in  England,  states  that  he  has 
established  a  market  vrithout  limit  in  Ital^  and  France 
with  great  success  for  Califomian  grain,  produced 
under  advantages  of  climate  and  soil  not  greater  than 
in  Australia.  He  can  obtain  as  much  as  40  frs.  per 
oz.  for  first-class  fpnan,  and  is  of  opinion  that  Aus- 
tralia and  California  are  equally  adapted  for  the  pro- 
duction of  the  finest  raoes  of  silkworms.  Donations  in 
aid  of  Australian  seridculture  may  be  addressed  to  Lady 
Macarthur  and  Mrs.  Bladen  Neill,  27,  Prinoes-gardens, 
South  Kensington,  8.W. ;  to  Sir  Antonio  Brady,  110, 
Cannon-street,  E.C. ;  to  Mr.  R.  A.  Brooks,  St  Peter's- 
chambers,  Cornhill ;  or  to  the  Bank  of  New  South  Wales, 
4,  Threadneedle-street,  E.C. 

The  following  is  the  list  of  promised  patrons: — 
Countess  of  Shrewsbury,  Viscount  Canterbury, 
Bishop  of  Melbourne,  Mrs.  Perry,  Bishop  of  GknU- 
bum,  Mrs.  Thomas,  Lady  Lucy  Calvert,  Sir  E. 
Tulke,  Bart,  Lady  Tulke,  Miss  Tulke.  Sir  D.  Cooper, 
Bart,  Lady  Cooper,  Hon.  Mrs.  C.  Bright,  Mr.  C.  Bright, 
Sir  James  Ferguson,  Sir  G.  and  Lady  Bowen,  Sir  Henry 
Bulwer,  Sir  Henry  Barkly,  Lady  Macarthur,  Sir  Antonio 
Brady,  Lady  Brady,  dolonel  B.  Carey,  Mr.  J.  E. 
Millais,  B.A.,  Mr.  G.  A.  Sala,  Mr.  Herbert  (Under- 
Secretary  of  State),  Mr.  Hugh  Childers,  M.P.,  Mrs. 
Childers. 


The  Imperial  German  railways,  and  those  vroik- 
ing  in  (Germany  under  State  direction,  have  been  authorised 
by  the  Minister  of  Commeroe  to  grant  to  exhibitors  proeeed- 
iag  to  Philadelphia  from  Germany  the  privilege  of  gratis 
retora  tickets. 

In  1874  there  were  forwarded  in  Cisleiihaiiian 
Austria  13,792,557  telegrams,  being  an  increase  of  1^44,220 
on  1873.  The  total  length  of  Hoe,  inofaidtng  private  lines  in 
Viennaand  suburbs,  is  82,718*60  kUometrss,  apiinst  781237-90 
attheendof  1873. 
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GOEEESPONBEirCE, 

■# 

HALL^MAEKS. 

SrB» — E^brm  in  tho  preseat  svHtem  of  Hall-roarting 
IE  most  ur^eatly  cftUeJ  for.  The  exceedingly  wdl- 
wnttm  tixttcle  on  [LilI-tQarka  thAi  appeared  in  your 
nuifiber  ot  August  IX  aHdvch  in  a  iri^ry  door  manner  that 
tMa  h  the  oiLBe,  nnd  the  writer  auggeits,  with  modeaty, 
paftly  the  tDBitns  by  which  it  might  be  acoompl]ih«>d. 

Th(j  two  greftt  ijoints  to  be  aimed  at  seem  bo  be  ; — 
L  Seoimty  to  the  pablic.  X  Rerenue  to  the  Govern- 
meiit.    AU  other  c^naideratioiis  pale  before  the»e. 

To  protect  the  public  the  jeweUer  might  be  compelled 
to  kItoi  «tamp<3J  inFoice  for  every  article  he  eella  of  a 
valoe  OTer  ij&.f  sUitiog  the  nrnker'a  mark  and  qimlity  of 
the  gold. 

A  pnbUo  os&a^  er  or  mapector  to  be  appointed  in  the 
Mme  way  ua  th^o  exirta  a  public  analyst ;  and  a  hea^y 
floe  im|iosed  on  dofaultera.  The  jeweller  would  then 
iuYO  to  fidl  buck  upoa  the  manu^torer  in  cm^  of  inae- 
cntmcy. 

Kvery  manufucturer  ebould  have  to  take  out  a  luanu- 
j&Dturiiig  license  for  the  ditTereut  quaHtiea  <^f  gold  he 
wishes  to  work,  This  would  do  away  with  the  ho»t  of 
ranall  irreapOMibb  makers,  .'md  would  afford  an  addi- 
tional goanjitee  to  the  ptiblic. 

An  ad-i*ahr£m  duty  on  all  gold  mimii factored  into 
j^flUary*  including  watchcases,  should  also  he  levied. 
Thfa  would  pay  for  a  thorough  syatem  of  iuspection^  and 
would  make  the  now  organisatton  not  oiUy  aelf-aup- 
portuig,  but  would  also  add  to  the  revenue. 

To  attempt  to  revolutiouifle  the  entire  fystem  of  Hall- 
nuurkiao:  woald  be  to  attempt  a  thing  t^t  cannot  be 
aoc«»mpliBhed.  We  ha\'e  not  been  able  lo  alter  cor 
w^hti  and  meaaureSf  lA^wover  complicated  and  abaurd 
Uiey  may  be ;  we  have  not  auoceedcd  in  altering  our 
coinage  to  the  decimal  ayateni  though  this  be  admitted  to 
be  the  meet  ratiooaJ  i  in  brief^  wo  cannot  upset  in  a  day 
the  habits,  notions,   cuatomSj   and  prejudices  that  have 


I  graduLilly  farming  since  eenturiess ;  we  must,  thej'e- 
fbre,  if  anything  i^  to  be  done,  first  touch  the  g^nefal 
outline  of  the  evij,  and  then  by  degrees  attack  the  inner 
parte,  until  we  regenerate  the  whole-  If  we  begizi  at  the 
details  we  confuie  and  frighten.  We  retiuire  for  the 
preeentno  new  oode  of  Hall- marks. 

There  is  another  great  evil  upon  which  the  writer  of 
tJie  article  above  mentioned  lightly  touches  in  paaaing, 
but  which  is  very  important,  namely— the  definition  of 
a  pkted  article. 

Let  US  auppoae^  for  example,  a  thick  ring  or  bracelet 
perfectly  hollow,  or  let  ua  better  say— n  tube  to  be  worked 
into  these  articles,  the  metal  of  which  is  as  thin  aa  a 
sheet  of  note  paper ;  this  tube  ia  15 -carat  gold,  ia  sei^t  to 
the  Hall,  is  found  correct,  is  ptamp^d  and  i^ turned  t  this 
is  what  the  manufacturer  wnnted.  There  ia  the  paaa- 
portf  here  is  the  Government  certiflcatQ ;  may  one  who 
know!»  what  the  Ball -mark  meims  will  pass  it  Let  us 
now  weigh  this  tube :  it  weighs  a  trifle  over  two  peony- 
weighted  and  is  worth,  say  6b,  Now  cemos  the  work- 
mamhjp.  Tho  more  skEled  than  honest  manufaeturor 
flUa  this  beautiful  tube  with  solder,  lead,  or  other  equally 
Tiluablo  stuff,  finishes  the  arfciclLi  off  with  exquisite  taste, 
and  puts  it  on  the  scales.  It  now  weighs  ten  times  as 
muoht  a&d  is  worth  for  the  metal  aloui^,  let  us  say  for 
instance,  £3 ;  for  doea  it  not  bear  the  HaU-mark  'f 
Tht)  unsuspocting,  unwary  customer  buys  it,  and  lays 
it  perhap  by  for  a  rainy  day,  for  has  he  not  paid  £ve 
poundaforit! 

Hot  mux^  days  a^o  I  was  called  upon  in  one  of  our 
wmeU  of  jnitioo  to  jnTe  eridaaoe  as  to  tb<  ^  nature  of  a 
pi«M  of  JQWtilkry  of  Hiii  deiori  ption»  and  it  was  main- 
tained for  the  dofence  in  tho  cooleat  possible  wsy,  that 


the  article  was  gold^  thoijgh  aecevinl^  load^i    h-i  I 

suatained  that  an  artide  cannct  be  benifd  . 

all  through  of  the  Same  matddaL     If  1^ 

be  twisted  in  this  manner  in  a  eottlt  flf  jkkfc*.L-  -— . 

argument^}  can  the  public  hrin|  to  benr  ifisart  111 

abominable  sophistry  of  th*i  jewdirta. 

The  same  deception  ia  pMiia«d  with  tmi  to  ^m 
and  gems,  which  are  known  fii  dayUoti  (jm  99^^^ 
glass)  or  foiled  stones  (pala-ookHirod  mbm     '  '^**^ 
with  high*ooloured  tinsoi)*  bat  I  am  engaged  «s 
e;£duaivcly  with    the   metal,  and 
myself  of  some  other  oppoztanity  of 
piibhc  with  regard  to  paste^ 

Reform  thm,  there  can  be  no  doialt.  it  rtm: 
calli?d  for  respecting  the  stamping  of  thui  ^M, 
are  afterwanfs  worked  into  anythiag,  thta 
dmiu-jide  articles.     For  if    gold  nmUM  t^ 
nitric  acid,  and  is  all  t^irough  alik^  it  ii  ttletf 
some  sort,  though  perhapi  not  the  b«st 

Legislation  could  be  easly  appUed  t^  lhii| 
estabUshment  of  a  dear  definition  of  ths  tn 
artide,  together  with  a  few  heavy  fines,  woajd 
set  matters  right, 

I  hope  that  some 
benefit  of  thetr  views 
mimy  opinions  wo  may  ani«^  at  eoma 
which    might    bo    l-e^mmendod    to    thi 
Farliatnent— I  am^  &o., 

Alfbaii 


of  your  r^adeis  will  aln  I 
stfs  on  thif  snl^ect,  ulffU 


LOCAL  SOHOOIS  FOE  OOOSIK^^ 

Stttt — 1,  Having  watched  the  develo|illl 
Kilicinal  Training  School  for  Cookery  IM 
ginning,  I  think  it  may  be  gen€)«lly  r"" 
attention  to  th&  present  state  of  the  s 
the  school  so  that  the  conntzy  at  large  m 
tage  uf  them. 

2.  The  school,  which  by  the  way  is  in  i 
13th  of  S^ptember^  is  now  fiiUy  orgsnii 
teacheiB  to  give  inatfaoion  In  localities  t 
circumataoeea  of  eadi  |i3A0e, 

3.  It  has  bean  deauoniEtibled  t^at  aay  i 
with  100  girb  and  tipwatds.  mny  hftrs  if 
auilable  for  artisani  and  laboflMi  ta^gli^  t 
the  schuol  will  first  send  a  girl  to  the  tn>ai8i|li 
be  taught  in  the  iLrtiasn  class  for  throe  wtefc*  i^ 
three  guineas.    The  annual  capital  reqdr«<it 
lage  achod  ought  not  to  reach  £2^s ;   Vhb  la 
purchase  of  food,  which  is  f'^*^---    i  ^y  tho  « 
are  found  in  numbers  al  I  a  I 
dmner  which  they  help  to  >                imiiig. 

4.  If  the  lociiliiy  haa  se^vt^ui  dementaiy  i 
a  population  of  al:>out  three  or  four  thoitaJatJ 
neig-hboorin^  viHagss,  then  an  orgajuailioi  J 
which  would  teach  cookery,  not  ooly  in  i 
flchools,  but  to  the  ladiea  of  the  middle  t^km 
or  wish  to  be  wives,  and  not  to  ladies  oo]|»  i 
mesUc  servants  and  ar^sana*  wires- 

5.  In  this  oaao,  as  in  that  of  Uie  * 
the  first  want  is  to  gef  a  teacher,  but  Ibls^oalf 
bo  meet. 

6 .  Let  a  locality  feel  the  want  of  a  sahocJ  (^  c 
its  first  work  is  to  lubscdbe  about  £^a 
a  competent  person  to  the  NiHonil  T 
eome  a  certificated  teanhar ;  such  A  ] 
educated,  as  well  educated  as  a  good  ebtatf 
mistress.     She  may  be  the  danghlar  cf  aj 
doctor,  lawyer,  or  half-|kay  araiy  or  m'~ 
she  must    nave  the  detue   to  «stn   hti 
be  content  with  an  income  of  Atttn  iB&  to  I 
for  giving  (say)  forty  w*>Bk^'  iestruGttan*    S»  i 
belter  if  she  h&ve  had  any  «xp«ii«ioe  of  iatdafifi 
ren  in  a  Sianday  or  other  s«hooli  and  i^ is*^ 
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Bfefa  Eh»  muit  b&ve  no  defoct  in  iMMng^  as  fllie 
^■Ira  ta  iiddre«9  nuirLbera  in  a  class*  Her  age  should 
Mi«en  20  and  30. 

'   "^Vhim  such  a  youtig  Itidf  has  horn  Aaleetscl  b^  iha 

.   . .,  Bh»  flhuuld  be  a^nt  to  the  Naiioaal  Traming 

^cm:!  nt  South  KeBsing-ton,  to  ga  through  a  complete 

Ittie  of    iuHtruttioTi,  which   losta   twelve  or  thirteen 

"^H,  for  which  tt  fee  of  ten  guiceaa  miiBt  be  paid  on 

the  schooL    In  addition  to  this  fee,  there  will 

expeo&e  of  travellmg   a.nd  living  in  London^ 

:riajr  be  put  down  at  twelve  pounds  more. 

living    obtained    her  diploma,   eh&  ma.f  etiher 

tum  to  th(i  locality  from  which  she  came,  or  may  be 

I  on  the  fltafir  of  the  Natioaal  Training  «^ohoo],  when 

9mii  bo  guaranteed  two  pounds  a-w««k  while  tenoh- 

15  OTm&  {K>und  u  week  whilst  retained  in  the  National 

milng  School^  when  her  aervices  are  not  required  out 

a  bcality  wishes  to  have  a  full  of  ffanisaHon  for  a 

school  of  ita  own,  say  for  40  weeks'  duration,  or 

Ki,  a  local  committee  should  be  fotmod, 

rhe  committee  would  arrango  tho  rotri  of  lastruo- 

ij  lo  be  gtvon  by  the  toachera^  who  mif^ht  giive  the 

JM  a  week  of  two  hours'  duration  each.     The  rota 

list  of  one  leaaon  a  week  tt>  a  claas  of  ladies  in 

^,  each  lady  paying  2a,  6d.  a  lesson  for  a  course 

M,  or  more  for  a  etingle  lesson.     Once  a  week 

evening,  a  lesson  might  be  given  to  aitisans' 

I  and  domastic  ierrants,  at  sixpence  a  lesson. 

It  The  remaining  foor  lessons  might  be  given  to  four 

iDCfntury  schoola,  which  should  pay  ten  shillinga  a 

Imi  for  each  school.    From  ID  to  20  childron  might 

linil  a  lesson  In  theif  own  soboob 

The  EducAfcion  Dftpiirtmont  counts  instruction  in 
/  iS  attendance  at  school,  and  pAys  4s.  for  each 
10  pai^tf  an  examination^  if  she  obtain  or  has 
1  a  fourth  grade  certificate. 

i'o  establish    a  moderabO'Slzt^d    local  school   for 

which  shall  teach  the  gentry^  tho  ahopkeepers^ 

'servant  A,  and  artisans  and  labourDra'  wires,  the 

itnitt«e  should  first  ridsA  in  sums  of  ten  ehillings 

rds  a  guaranty c  fund  of  X 1  SO  for  twel'^e  months ^ 

of  which  fihoubj  be  paid  at  once,  in  order  to 

teacher  to  be  trained  and  providt?  utcnaik, 

r«ceipt8  for  instruction,  ^c . ,  might  be  reckoned 

itiy  pupilflp  receiving  10  leaaans  in  form, 
in  SQccetsion,  each  pupil  paying  'is.  (id.  a 

isy ..,**,. X60 

laitJG  servanLa  and  artisans,  say  .,**«**.        10 
lenlary  schools,  each  20  lessons,  with  20 

»y  - ,  **,.      40 

'  *ay... ,._,      10 
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working  expensca  would  oonMst  in  paying  the 
1 12  a  week  for  forty  we^ks^  and  in  providing  a 
'^■maid,  coals,  food,  and  perhaps  Ihc  rent  of  a  suit* 
liaiL 

liho  locality  wished  to  tiy  an  expcrriment  for  a 

th&n  40  weeks,  tht^n  thb  lociil  committee 

anajngtimcnta  with  the  National  Tiiiiiiing 

(ot  Cookery  to  send  a  teacher  for  this  shortei' 

but  the  charge  for  the  teacher  would  be  incmased, 

tniT^Uing  and  other  expenses  wc^uLd   h&ro  to  be 

a.    AH  thcise  dettLiia  may  be  obtained  of  the  tecre- 

^<>f  the  tchooli  Exhibition-road,  Kensington, 

0- MUia  present  time,  whim  p^at  numbors  of  the 

iUt  diMsi  are  away  firom  their  homeji  to  get  health 

i«*  Kia-cido^  much  suff^^ring  fj-om  bad  cookery  m  tinder- 

ita*fore?eiy  youthful  dKib  is  turned  on  to  cookery. 

Ira  u  only  to  he  found  in  local  a©hoolB  for  cookery 

^t«d  o?er  the  c<wmtry,— I  smf  An*, 


EIYBE  POLLTJTION, 

Sir, — You  may  well  snppose  that  in  this  litUe  out- 
tying  island,  we  English  people  are  not  always  rwf  vroll 
informed  of  mudi  that  passes  **  at  home,*'  but  ttmooprt 
the  othor  English  newspapers  that  conio  hofC,  I  fS* 
quently  obtain  a  sight  of  tho  Emoptttft  Maif,  which  ii 
published  oxpreatily  for  the  West  Coast  Atricikn  Settle- 
meots^  In  the  nambor  for  Juno,  1 875, 1  found  the  report 
of  a  paper  read  before  the  twdety  of  Arts,  by  Jab&K 
Hogg,  Esq.,  on  river  poUutioxi,  and  the  impuritieB  of 
water  t nppUed  to  large  towns. 

The  son  of  a  once  well-known  London  physician  of 
high  standings  I  was  in  my  youth  sent  for  two  years  to 
study  at  a  metrepolitan  hospital,  bttsidt^  a  prt>viouA 
treuning  in  chemistry  and  pharmacy ^  so  that  I  am  very 
well  aware  of  the  raat  importance  of  having  an  abundant 
supply  of  pure  water  for  all  domestic  purposes,  but  more 
espeoiaUy  for  cooking  and  drinking,  and  that  not  only 
in  town  and  cities,  but  also  in  country  villages  and 
detached  dwellings,  when  in  the  frequent  abraniie  of  | 
wo^llii,  the  water  is  frequently  obtained  from  ponda  of 
stagnant  water,  highly  charged  with  impurities  of  every 
kind.  I  well  remember  when  farming  m  Suifolk^  fifty 
years  aince,  the  houso  was  supplij^  with  water  for  all 
purposes  hy  a  pump,  not  from  a  wedl,  but  from  a  small 
pond  in  the  garden  in  firont  of  the  houso,  suppEed  I 
suppose  by  a  spriugi  as  it  nov4^r  went  dr>%  whilst  other 
hijgcr  ones  1ia,i}&i  in  seaagns  of  drought.  As  for  mj 
farm  teams,  they,  poor  animals,  usually  drank  from  a 
pond  at  the  back  oftiiehotise,  into  which  in  wet  weather 
the  draining  of  the  farm -yard  diaohargod  itself.  I  only 
now  wonder  that  I  did  fiot  lotd  th«  whole  of  them 
instead  of  eight  in  as  many  yttm,  after  drinking  aueh  a 
vile  compoimdj  oftem  OS  green  as  graaa  i  Fool  that  I  wa» 
to  ^ufier  tiio  poor  dumb  oreatnras  to  drink  audh  a 
poisonous  fluid,  when  I  had  &  small  brook  of  pure  water 
in  thii  meadows  just  below  me,  always  accessible.  Such 
is  the  forec  of  example,  that  because  mj  prodoceaeor  on 
the  farm  had  alwayii  done  the  same,  with  the  like  ^tal 
result,  we  neither  of  us  disco  vexed  the  true  cause  of  tha 
miachief ,  I  was  young  at  the  timCj  aad  did  not  heed  such 
things. 

It  is  no  wonder  that  you  have  of  lata  be^n  sufiering 
(rom  attacks  of  typhoid  and  low  fevers,  diarrhoea,  ^c, 
which  have  at  last  been  traced  to  water  impudtyi  aa  Um 
chief,  if  not  only  cause. 

it  Londoner  by  birth,  I  am  old  enough  to  remcmbefp. 
aa  a  boy,  often  looking  on  with  wondi&r  at  the  then  wat^ 
works  of  old  London -bridge J  by  which  at  flood  tide  a 
aiipply  of  something  very  much  reaembKng  m  colour 
poor  poa-soup,  was  pumped  up  nnd  forced  on  through 
old  decaying  wooden  pipes  for  the  use  of  that  part  of  &e 
City.  AH  that  has  now  paaged  away,  but  not  so  the  im- 
purity of  the  present  greatly  increased  supply,  which 
remains  surcharged  with  a  large  amount  of  impurity,  a 
slow  poison,  to  aap  the  hfe  of  those  who  are  obliged, 
n(}IeHt  micTiK,  without  hope  of  relief  to  drink  it. 

Mr.  Uogg  very  properly  preacribes  fil^ution,  and  at 
the  B&me  time  r&j  highly  recommends  the  use  of  the 
"SiHcated  Carbon  Filter"  for  that  purpose.  Good, 
donbtleia  for  those  who  can  afford  to  buy  them,  bnt 
tmfi>rtiui&tdy  nine- tenths  of  the  communiCy  are  mostly 
unable  to  purehaae  sujch  costly  articles,  and  rery  pro- 
bably wculd,  from  ignorance  in  such  matters,  ho  either 
unable  to  make  proper  use  of  them,  or  to  kee^  them  in 
working  order  if  they  had  them.  And  yet  it  ia  for  the 
milhon  that  the  supply  without  Stint  is  chicQy  needed, 
who  are  the  greatest  consumers  of  that  rtfreshing  fluid 
to  quench  the  thirst  of  those  **  that  labour  and  are  heavy 
laden ''  in  a  worldly  sense,  and  which  has  been  so  abnnd- 
antly  provided  by  on  All- wise  Previdonce,  but  which 
man,  in  hit  selfishness,  has  polluted  and  rendnred  totally 
unfit  for  drinking  pnrpoecs, 

I  do  not  trouble  myself  about  ^'  th«  upiMr  ten,"  who, 
probably,  are  not  mnch  given  to  watcif  drimkiiif , ) 
do  little  or  nothing  to  eicite  thirst,  and  if  they  ' 
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bftve  the  meftiiB  of  obtaining  it  an  pure  m  **  filters  "  can  , 
makt  1%  t)at  it  m  for  the  Bmall  traders,  the  mechanic,  the 
«rtiiaii,  the  host  of  d^y  Ubouf^n  who  oun  thsir  ^reiii 
'*  by  the  sweat  of  their  feoe,'*  tlwt  I  plowl  »«  meet  need- 
ing iU  f^nd  yot  luid  the  Iraat  able  to  obtaui  it 

Under  the*©  many  adviezi®  dicmaBbanc^s,  with  no 
ptOBpect  of  wiy  speedy  txiiief,  on  the  principle  '*  that  half 
« loaf  ia  better  than  no  bread/'  I  ventnra  to  ofter  a  vt^ry 
«imple  and  entirely  itw^xpecMve  plan  to  overoome  nt 
lm»t  a  comrid^ble  portioii  of  the  dilfictilfcy,  and  whkh 
I  have  h»en  in  the  practice  of  adopting  in  my  own  bous© 
for  oonaiderably  over  twenty  yeaia  with  the  most  sutia- 
&ctoiy  rmalUt  and  which  oonaistB  in  limply  charging 
the  t«&-kettl^  night  and  morning,  with  a  dattblo  &Uow- 
^Bo^  of  water  for  the  day,  allowing  it  to  stand  a  little 
time  after  boiling  for  the  impuritiei  to  settle  to  the  bot- 
tom, and  then  pouring  off  the  oontenta  into  a  pitcher  or 
fluy  other  T^ssd  for  naa,  and  the  re«nlt  will  be  a  clear 
bright  fluid,  not  perhapa  quite  oqml  to  spring  water,  but 
tk  Taat  improTement  of  that  at  present  in  use. 

Boiling  will  oertainlj  destroy  all  vegetable  impurities, 
|>rep.i pittite  all  earthy  imparity,  and  moit  effectunUy  an- 
nihibite  all  the  **  micpoacopical  living  organisms  "  exist- 
ing therein,  described  by  Mr.  Hogg,  Aa  to  any  mineral 
impurities  in  watia*,  1  be^  to  decline  saying  anything 
about  them,  being  nn certain  whether  fire  alone,  though 
&  general  purifier,  will  be  sufilcient  for  their  removal 
w^ithout  chemical  md.  Bnt  any  common  obiervei-  cannot 
fail  to  ace  the  other  impnritiea  fall  to  the  bottom 
of  any  Tcsiel,  if  the  water  is  poored  out  while 
boiling,  and  not  allowed  to  deposit  the  impuritiea  in 
the  kettle. 

I  well  know  the  indolent  carelesB  indifference  of  the 
working  cb»Bf?St  »Jid  that  it  will  be  diiSiuult  to  induce 
them  to  adopt  so  aim  pie  a  plan  of  praetical  poriflcalion. 
Its  very  siEnpUcity  will,  I  fear*  stand  in  the  way  of  its 
adoption.  Were  I  now  living  in  Engknd,  instead  of 
t>eing  compelled  to  neaidt^  here,  I  would  have  printed  off 
«mall  liy^&eetjB  and  distributed  ihem  with  no  e  paring 
liand  in  all  the  crowded  HUeya  and  buck  slum&  of  the  vast 
metropolis  where  diseaae  runs  riot,  and  I  mora  than 
maspeet  that  th*j  impora  water  they  are  obliged  to  use  is 
one  great  cauis^  of  tneir  unhealthy  condition.  Had  it 
not  been  that  I  was  nnwiMing  to  extend  this  comrauni- 
nation  beyond  duo  limits,  I  could  hiive  giren  a  vBrj*^ 
tnmaffaible  insLnnee  of  the  effect  very  slightly  impure 
^Wlfir  prodecing  cholera  and  its  immediate  remoral  by 
the  ymy  aimpio  means  of  chim^ing  the  wat«r  supply  1 
Thia  ocMTorrcd  in  the  garrison  m  the  Bahamas  during 
the  fearful  prevalence  of  eholerti  which  decimated  the 
inhabitants  of  those  ielAnda  in  IM%  during  all  which 
time  I  was  present  and  actively  employed  in  endeavour- 
to  Buppress  the  outbreak,  though  with  but  indifferent 
imccees. — I  am,  ^e,, 

Hm^X   W,   It*  FAHJiE, 
Fanehil,  Madeira,  July  IS,  im&. 


Wsathar  Intstligs&Aa.—Ths  amnal  nimt. , 
at  the  Meteorijlogicsl  OBes  thurwi  Un*  a  mrrtm  j 
weather  tslegmms  lent  out  In  ISil  piiiiiitk  ihj  wid 
same  results  at  ia  the  year  betuEt ;  78^  ptt  mil 
wmmingw  iMned  were  juitifi^d  by  U»  «i)aiq«ift  ^^ 
Tba  aignalB  nr«  limply  of  a  warniag  aal»«|  v^ 
cuDVeving  the  impraaaion  that  aa  aLpWtsd  iMm 
ftiirily  fltrik€  tba  port  wbera  tha^gniil  ii  t»  b  !■■ 
th^it  extra  caution  in  navigatiaai  ia  raquiau*^  thi 
ratum  diffwrs  from  that  of  previoua  yean  iaillMI 
of  each  gale  at  the  obfterr&tt^riea  is  f  iven— tlial  n« 
of  houn  during  which  Che  velocitf  of  tbrwiad  «e 
mUee  per  brtur*     One  r^y  eeriuas  ^t<jfte,  in  '^■'^ 
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Trades  Union  Mall  and  College  in  Manchester,^ 
The  executive  of  the  Mauchester  and  Salferd  Tmdes  Council 
huvo  prt'ptTcd  a  scheme  fur  cstablivbing  a  Ubnur  pmrUaQWEii; 
in  that  city,  i&cludiog  a  trades  haU  and  artisan b'  colleig«, 
with  jschelarahipa  eBduwed  from  the  funds  of  the  union,  the 
leciurers  nnd  eiaminore  bcinji?  aolected  from  tbe  scicece  pro* 
feiii^trH  at  Owcub  College.  Tb«  tahenje  pnividcs  that  the 
subjects  of  Htudy  Htaal]  cumpriiia  mathematics  aa  appUcabk 
to  this  various  branehpji  or  ihe  building  trades  and  cen- 
etruetive  work  in  general ;  chemistry  for  itnpravement  in 
the  manufaDtute  of  dyeoj  whether  for  tbe  hank,  tbe  ibtiln,  or 
for  eluth :  uid  botany »  ss  an  aid  to  technical  education  in 
beauty  of  form  and  design  in  piece  goods.  A  librwy, 
•eJacted  with  a  apeolsi  view  to  the  alxtve  sulysQti^  wiU  aieo 
f  onn  an  important  part  ol  the  institntion. 


the  funds  at  preeani  at  the  dispi>ail  of  ^  <Mm 
It  to  anlidpats  lbs  amTal  of  auch  faJai,  m  t«f  Usl: 
much  mora  frequent  talecnma  wuoit  b«  rn^tiini 
result  of  fiva  years'  woric^  ISTO-Ti.  it  is  bo|-d.Ai 
white  the  effios  osnnot  give  timely  virniaf^t  jjl| 
baa  bean  able  to  give  such  inf ormalioD  ■•  mUi  fl  i 
tOt  have  enabled  our  coasting  aeamBaa  lo  avoil  tte  Hi 
lUmgct  ail  the  serions  stonna  which  hate  tutlMt  ^t 

Bulphuric  Aoid,-- A  circular  has  lN«n 

attenttcjn  to  the  tmtxsem  attandtag  tha  wot 
man   Bprenger-i  improvameat  im  tb* 
phuric  acid.    The  procats  was  pateotad  ia  1831^] 
in  injecting  water  in  tbe  fonn  of  apEsy  tsltf 
stead  of  stesm^    To  affeel  ihia  a  jet  ol  ataii 
platinum  m^hmi  a  preSBare  of  about  im^  [«ti^< 
ihrough  the  osntre  of  a  flowing  jet  of  w*l«f  bjr 
ripparntuB  similar    in    principle    (a   H«n^f 
Thc«e  jots  are  let  into  the  side  o!  the  cba«lwi*| 
otAO  feet.  Theftdrantagea  gained  are  mciQM^  <f 
acid,  and  pyrilefl.    The  method  baa  beain  ia  iv  ^ 
of  tbe  "  Lswea  Chemical  Mannre  Ciimpaca^"  il< 
the  mmma  afaow  tbat  a  saving  of  Go^toiha  ■ 
thirds  of  the  quantity  formerly  burned  btabi«< 
total  saving  in  ateam,  nitrie  acid,  lUMl  laT      ' 
months,  amounting  to  5s.  per  ton  ol  add  n 
from  pyritth.     The  patentee   pointa  oat  ittf  »g| 
even  Isu  per  ton  means  in  thia  comatry  an  tf^| 

Communication  in  Bailway  Trai&i^l  i 
tion  for  simpiifyiug  the  method  of  oomitniftia' 
the  passengers  and  gnarda  in  rail  way  tmaa  bia  I 
shown  at  the  offlcei  of  Mr.  W.  SmJtb,  CX«  I 
sireet,  Strond.  The  tuvwitorB  arw  M*«i^  m^« 
Euabridgcs  of  the  Land  cm,  Brigbtffli* 
way.  Each  compariment  i&  fitted  with  i. 
coasittfng  of  a  **puJl  oaf  knob  or  l 
i  fijced  In  tbe  division  between  the  two  ceni 
it  double,  so  that  it  can  be  operated  by  a  N 
compartment.  This  is  eonnooled  by  wina  t***^ 
electric  bell  in  eaob  guard's  van,  iba  cana«rt»* 
csrriagea  being  eff^oted  bjr  belied  apruwra  ut  lii^ 
canifled  rubbtr.  The  principal  pwt  of  Ifc*  "^ 
consJistK  JO  making  the  "kays,**  or  **"^*5ui-ta 
app&ratua  interchaageablet  and  so  aa  tj  ^"""^S?! 
from  the  wii*ft|  which  are  oinnfieet4rd  iiumlwyj 
framework  of  the  carriage.  Tb»  gnards cotasiai(b»' 
etber  by  mciins  of  an  ordlnAty  **f  n*h"  fit*rf  1*^ 
bell  case,  «nd  io  eosblethegnard  f  -  sii^niil  dtrifwy 
hiM  handK  fftfl  to  apply  thiT'  "  'if»ii 

be  slid  over  the  pu«fa;^  so  i^^ 

ringing.     A  nJip  ijoupling  i^ -■►oj  i^i  

a  portion  of  a  train  when  tl  ia  neesiasry  W  Isi^W 
train  without  atoppisg.  The  ball  JBHyiiiWli  Jfj 
tained  a&d  complete  with  tHe  PS^niatls  ^"^"f^Z 
whole  appataiva  can  be  daAs^sd  afil  plaaiiM 
van»  where  the  flttinga  have  bcea  appliadjsr'"^ 
inslrumentSi  which  afo  jUao  inicrcbang««b*^  ' 
whole  of  the  v*as  nlong  the  has.  thy^Jl^^-^^^ 
can  alio  be  applied  in  eonjnnstioe  wUllljif  »>y*j 
actuating  tbe  oells,  the  ofdHAaryf  *" 

attached  to  a  binding  pieoe  ur  ear 
case  on  saeh  side  to  the  bell  case^ 
nected  thereto, 
carria^ea  tbi* 
normal  pusiiiao    ^ 

attention  may  be  called  tv  which  <      , 
carriage  the  person  iignaUtng  open^  ^wmf 


0.  In  Ihe  eieetne  Bttlajs  *rf^JJ7 
puU-fTOt  knr»b  can  «d|ly  ^  ^  TLm.t 
ao  by  the  gnard  haiilf  t^  J*^*.^* 
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tiomferr  the  Sodfiy  tkmid  be  adtirat^  Uf  tiu  Steri^t^ 


tOGEEDINGS    OF    THE    SOCIETY, 


EXAUIHATIOKS, 


rganigiiig  the  Examinationi  of  the  Society 

,  one  divifion— the  Commercial — deBcribed 

at  usues  of  the  Journal^  ban  special  referernco 

Hi  although  not  excluding  women,  who  can 

►  oftpital  clerks,  if  they  please,  ba  ia  well  shown 

aoe* 

iecoDd  division,  the  TfiOHKoLooi€AL,  is 
dy  in  oji^ration,  and  applies  to  Manufaetures, 
I  e^iatuinationa  obviously  may  b«  attended  by 

taLiMTKAnoNg  in  Domestic  Eookomt* 

^^lird  division  of  the  examinatioiiB  h»s  been 
li  and  will  particnlarly  apply  to  women; 
of  the  following  subjects  :™ 
Clothing  and  its  Materials. 
Health, 

House-keeping  and  Thrift, 
Cookery » 

it  may  be  espooted    that  these  subjects 

Vk^  ohlefly  taken  up  by  women,  there  is  no 

ag^ist  men  taking  certificates  m  them. 

Code  of  the  Education  Department  they  are 

to  girls,  and  this  is  a  good  reason  why  young 

libonld  not  bo  excluded  from  the  Society  of 

examiDations   in  them,  if    they  please    to 

to   these  important   subjects*     Those  ox- 

itions  will  be  by  papers  of  questions. 

Fisre  Abt8  Applieb  to  Inthtstht. 

■Hip  Bociety  has  already  held  with  success  annual 

tbitions  of  Fine  Art  applied  to  Industry »  and 

I'  i'lrring  the  whole  subject  of  the  examina- 

.  ij  i^ngementa  are  in  contemplation  for  hold- 

M^fuiiinations  in  Pine  Arts  applied  to  Industry, 

^  this  way  the  whole  field  of  Arts,  Manufac- 

fcttwi,  atid  Commerce,  the  special  proyince  of  the 

Bomety,  will  be  connected  with  a  scheme  of  aiuLual 

^^amiaations  in  the  future. 


EXTOTcnoir  or  fibe  ih  bhifb. 

The  Fothergill  Gold  Medal  ia  offered  for  an 
effccliyc  means  of  preventing  or  of  extinguishing 
£re  on  board  ship.  Communications,  illustrated 
if  need  be  by  models  or  working  drawings,  must 
he  sent  in  to  the  Bociety  not  later  than  the  :ilst  of 
December,  1875.  The  Council  will  take  into 
consideration,  with  a  Tiew  to  reward,  the  beat 
written  paper  containing  suggestions  fitted  to 
secure  prevention  of  fire,  or  the  means  to  be 
adopted  for  the  safety  of  life  and  property  when 
fire  breaks  out  on  hoard  ship.  The  CounoO  reserve 
to  tliemselves  the  right  of  withholding  the  medal 
or  reward  offered,  if,  in  the  opinion  of  tho  Judges, 
none  of  tho  communications  sent  in  are  deaenriug* 


MISCELLANEOUS. 


THE    SALTPETRE    DEPOSITS    OF    PEEIT. 
B7  G«orgo  FitEroj  CaU,  Aseoc,  Inst.  C.£. 

(tuito  Dlalrki  Eniftneer  ^olr^ao  and  L&  NoiLa  fi^lwn7.) 
The  cowitry  wh^ein  bos  the  industry  I  pre|f06e  to 
describe  In  this  paper,  ia  aituatod  on  tho  We«t  Goaat  of 
Soath  America,  and  belongs  to  thiit  part  known  as  the 
Coifca  See&or  Drj  iiooet,  being  Ike  slip  of  land  compH&Gd 
between  the  dtb  and  iOI^  degrees  3«  latitude,  and  whichi 
meaaared  from  the  River  Tambeis,  the  Sen  them  boimdary 
of  the  republic  of  Ei^undor^toValdiviji  in  Chile,  embraces, 
within  a  length  of  over  2,400  milofl,  tho  entire  sesboard 
of  Peru,  Bolivia,  and  pajrt  of  Chile.  Over  this  consider- 
able extent  of  sea  coast  no  ram  fslls  to  modify  the 
parched  appearance  of  the  eoil,  and  no  bomidlty  is  ob- 
tained from  the  heavens  beyond  that  acquired  Irom  the 
condenaation  of  the  fogs  wbieh  envelope  thtj  coast  during 
thfi  winter  months*  ^vith  the  rare  exception  of  a  shower 
of  i-aiiL  occuxring-  once  or  twice  in  the  year,  tho  culti- 
vator is  dependent  upon  the  scanty  supply  of  water 
affqrded  by  the  rivers  which  derive  their  orij^m  from  the 
rains  aud  snows  which  f^U  but  moderately  en  the 
western  slopes  of  the  lofty  Cordilkras.  Thn»  tho  cuaat 
can  be  briefly  d«?»cribed  as  oonsisting  ef  a  succt^aBion  of 
valleys  of  great  fertility^  aapftimted  oy  arid  waiite*  of 
high  gnjnnd  of  immense  extent. 

The  seetien  with  which  I  am  at  present  dealing  lies 
at  th«  southern  ei:tremity  of  Peru,  and  though  salip^tre 
exists  in  small  quimtities  in  BolLvrnj  up  to  now  it  has 
only  bocn  worked  in  the  former  country,  in  the  province 
of  Tarapac^  perhaps  mere  familmrly  known  as  tho 
district  lying  inland  of  the  petta  of  Patillos,  Iqulquo, 
MexiUonee,  and  Pisagaa.  The  coast  between  \hxm 
ports  presents  Heawards  a  precipitous  front,  with  its 
cUJl'ii  rising  to  a  height  of  from  1,000  to  3,000  feet  from 
the  water.  These  chffa  have  but  little  slope;  there- 
fore, all  road  approRches  are  traced  in  a  diagonal  direo- 
tion  upon  theii  fiice,  or  uaoended  by  a  seriea  of  rs versing 
inclined  plano$,  of  exceeding  steepness  and  perOous  to 
the  mules  performing  the  transport  service. 

From  the  summit  ef  the  coa*t-clifFs  the  land  rises  with 
nearly  an  uniform  ascent,  proving  to  he^  by  the  coa- 
stmction  of  the  Iqmqn«  and  La  Noria  Itailwayj  after  de- 
ducting for  the  deviations  of  the  latter,  a  general  in- 
clination of  60'  until  it  reaches  an  elevated  plateau 
known  by  the  name  of  Pampa  de  Ttimamgal.  This 
pampa,  or  extfiinsive  plain,  is  situated  at  an  eteya* 
lion  of  3,440  feet  on  itfl  western  side,  and,  exteo^ng 
southwards  and  northwards,  measuiei  about  300  miler 
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m  len^tk,  ftod  ^m  30  to  Gfl  miles  in  broadth*  Tb^  Btir- 
£q£«  is  perfectly  imooth,  and  a.ppean  lev^  to  the  6je, 
bat  in  realitj  it  mag  aligbtly  la  an  e&iierl}r  direcli<iti, 
towards  the  Uordiliora.  lU  surface  is  o<>vered  in  Bam© 
plaoea  by  ft  c*p  of  aUaviil  aoii,  but  mow  ganerttlly  con- 
sists of  a  fijialy  graQul&ted  saod,  which  is  raised  by  the 
slightest  breath,  and  by  a  hd&yy  wind  is  carried  oYer 
the  plains  in  broad  thick  cloads,  which  obscure  the 
horizon,  and  blind  tho  tntTeller  with  their  dust.  On 
edll  days  curious  conical- shaped  donds^  rftsambling 
wut^r-spouts,  may  bo  seen  rising  up  in  all  parts  of  Ih^ 
plaio,  produced  no  doubt  by  the  rotary  motion  which 
most  o@eur  at  the  meeting  of  two  opposing  cmrenta 
ol  fir.  Thsa  a  tremuloua  motion  is  ohierved  when 
the  eye  ac&na  the  hon7.on,  and  this  is  causitd  by  the 
ascent  and  descent  at  on*?  and  the  same  time  of  layers  of 
air  at  difftirent  temperattires— the  oodi  coming  down, 
the  witrm  ^oing  up.  At  dii'drent  points  the  horieon  is 
broken  by  patches  of  trees ;  these  trees  are  ealled  **  ftlga* 
rovits/'  and  thmt  wood  is  hard  and  brown,  not  unlike 
Eoglish  oak.  They  seldom  grow  in  thia  loculity  to  any 
cou^iderable  heighL  The  deposit  of  roots  belonging  to 
this  trf?«f  to  be  found  atarlyalL  over  the  pampa,  indtcate 
the  existence  in  former  days  of  an  immense  forest,  and 
the  traditioni  of  the  place  explain  that  formerly  wood 
was  the  only  fuel  nsed  in  the  reduction  of  the?  asiltpetre  and 
Otht'f  minerals  in  which  the  proTinco  abounds.  The 
alg[irova  requires  but  little  moistun?,  and  subsists  on  the 
htimidity  whiab  it  absorbs  from  the  atmosphere. 

Tha  minenl  containing  saltpetre  is  osJled  "caltobe." 
Oaliebe  generally  lies  at  depths  of  &om  one  to 
ten  yards  below  tbe  surface,  and  sometimp^a  resem* 
blea  in  appearance  loaf  sugar,  and  at  othoi-B  rot^k 
sul|phur;  and  again  it  appears  white,  orossofi  with 
bluish  veins.  Its  gravity  varies  from  that  of  common 
salt  to  sandstone  (2-41  average),  according  to  tbe 
amount  and  nature  of  earthy  mjitteii  it  may  be 
allied  with.  The  nitrate  portion  dissoives  freely  in 
boiling  water^  leaving  behind  as  a  refiiduum  the 
earthy  substances.  The  custom  is  to  boil  it  at  a  torn - 
p&raturo  of  from  220  to  240  degrees  Fahrenheit,  This 
valniible  mineral  is  foand  beneath  a  covering  of  oal- 
oar«K>us  earth,  generally  assuming  tbe  app«tarance  of 
hElf'fbFmed  sandstone^  when  it  is  stfrviceabU?  fot  btitlditig 
purposes.  A  shaft,  or  hole?,  sufKcienUy  wide  to  permit  of 
the  passage  of  a  tnaQ,  is  sunk  through  this  cap  as  far  as 
the  under  side  of  the  caliche,  at  whioh  point  tbe  under- 
lying earth  is  dug'  out  in  a  circle  for  several  feet-  The 
<rh amber  thus  farmed  is  charged  with  gunpowder  (manu- 
factured in  the  district),  and  on  being  fired  the  result  in 
to  ditengage  and  throw  up  to  the  surface  the  subtflrranean 
ealJche,  which  is  picked  out  by  band  and  stacked  up  in 
heaps  at  some  convenient  point,  whence  it  is  con- 
veyed  in  carte,  capable  of  holding  about  a  couple  of  tons, 
to  the  '*oficina/  or  manufHctory,  Considerable  skill 
is  rpqnired  in  selectiug  the  points  where  to  begin  mining 
operation  Sj  and  it  frequently  occurs  that  large  a  urns  of 
money  are  paid  for  Iimjs  which  on  being  workwd  prove 
to  be  worthlsM,  either  on  account  of  the  scarcity  of  the 
caliche,  its  bad  q^ualit^v  or  its  great  depth  beneath  the 
surface.  The«e  losses  are  sustained  on  account  of  the 
difficnUy  aometim^s  ojc^  eric  need  of  obtaining  labour  or 
tools  in  a  country]'  so  inhospitable  in  its  rcsourcea^  and 
posaessing  no  real  indtg^.oous  population. 

At  the  manufactory  the  caliche  is  broken  up,  either 
by  hand  labour  or  by  steiim  crushers,  into  cuboi  capable 
of  passing  through 'a  IJ  inch  ring,  Bluke'a  pateot 
(iruiiher,  manufactured  by  Messrs.  Marsdon,  of  Leeds,  haa 
of  kte  yeara  bean  uaed  in  several  manafactoriQs/ and 
would,  I  have  no  doubt,  be  more  genoraUy  employed  for 
this  purpose,  were  the  body  of  the  machine  made  in 
sections  to  facilitate  its  traaaporti  instead  of  being  in 
one  massive  block  w^iighing  aeveral  tona* 

In  the  old  method  of  extracting  the  nitrate  from  the 
caliche,  the  broken  oalicho  is  shovelled  into  the  boiUng 
pHQ,  which  ia  placed  over  a  fire.  After  from  m  to  eight 
hours'  boiling  in  a  liquid  composed  of  fresh  water  and 


tbe  litiuid  remainder  of  a  former  hofl— caBsd 
or  *^  o£d  water  "^tbe  nitrate  of  tb««iikto  I 
and  forms   part  of   Uus  iolaticO«  "mUok  by  wmm  4f 

a  ladle  is  transferred  to  a  pwoi  wh«n»  it  dmii 
itii  nitrate.  In  this  prot^ess  tl^  caliobe  ii  hgilridftti 
low  temperature,  and  th^  iult  n  vippoMd  to  tusiii  ci 
the  refuse,  Qreat  waata  atteodi  the  optntioii  of  i^ 
aolvjng  at  a  tow  temperatora^  whddl  oomot  mH  h 
avoided  by  u^ing  tbe  direct  fife  flim|ilf»y«d  at  tJtuifmUt, 
and  it  is  estimat<^d  that  in  soma  easta  someSO  pts  issr,  it 
nitrate  is  thrown  away  with  the  refuss.  of,»i 
there,  ripia.  The  water  ia  lifted  up  6>imTr»lsi 
attached  lo  TOpes  working  round  a  dram*  yt 
on  a  vertical  abaft  and  mad^  to  revolve  by 
ing  round  its  circumference,  Thua  no 
employed  in  this  process.  The  incraumg 
nitrate  cnused  the  introduction  Qf  tmpravsdliktt 
elaboration,  and  now  all  tht  intpoiWt 
are  worked  by  steam^powet, 

Tbo  improved  form  of  ^tkueka^  or  boiniil|4Ml^  I 
eithtiir  opened   or    dosed,    and    the  hcatiag  a 
steam,  introduci^  at  the  bottom  of  the  tank  if 
a  dteam-eoil.      The    coil  is   oanally  pls£isd  \ 
perforated  false    bottom,   thanby  aUewin^  1^ 
vapour  to  circukto  through  ,tbti  ciliche  lyiaj 
diately  above.      Sometimes  an  addittoaal  oM  i 
dirtjctly  through  the  oaliolie. 

Great  di TersLty  of  opinion  exists  wami  \ 
mauufrioturers  upan  the  m^t  ecaaomlau  i 
cschuoha*  Elome  lyivooata  the  oloiad  «MiMl 
in  every  retpect  tuay  be  eompofvd  to  a  «it4ia< 
cauaa  they  maiatiiin  that,  the  staam  ticin^  i 
there  is  no  waste  of  heat  and  conaeqojcntlj  m.m 
effected  in  coal.  Thetr  opponents  aasert  tisMit 
in  tbe  eochucba  condenses,  and  thazaby  a 
solution,  and  that  it  prevents  a  most 
operation^  tbe  atirring-up  of  the  matter 
boiling.  On  the  other  band,  the  open  cuchs^i 
the  steam  which  has  passed  thrtitigh  the  cstti^  m 
done  its  duly,  to  escape  into  th^  air,  and  saoAliB  il 
attendants,  during  the  entire  boiling,  to 
turn  over  tbe  caliche,  thereby  enabling  the  bast  I*  fat* 
trate  into  evair^  crevioe  of  the  tnais.  Hic  rwri^^j* 
extract  more  mtrate  from  the  caliohf^  and  Itm  k  lk*M 
away  in  the  ripia:  hence,  hy  this  latlar  tpbm^ 
economy  is  effected  in  caliche,  which  mote  Ibsa  bl^^' 
tho  extra  consumption  of  fueL  ^^ 

In  the  do^d  CHchucha  tbe  caliche  is  fliit  pilsil^ 
boxes  made    of    perforited    iron    i^^lating,  vlli^  ■ 
mounted  on  wheels,  and  are  poshed  aloog  a  tfia* 
into    tho    caehuoha.     To   ovcrcotne    thit    diffic^^ 
stirring  up  the  mass,  boiins  have  been  mado  of  »  cW* 
shape,  and  eup/ible  of  revolving  on  their  standsrih  tIS 
locked  to  an  axle  worked  by  n   wheel  iio  Om  iMll^ 
This  plan,  however,  proved  aVaUure,  oa  aoooaatrf 
accumulation  of  insoluble  matter  at  the  boWflaif. 
each  uc ha,  which  complotely  wedged  m  the 
tbe  attempt  to  give  the  latter  a  rotary 
only   havo  been  done  at    the    risk  of 
couplings  and  damaging  the  boxes  ti|jafll9ot*tf>^ 
plan  mif^ht  bo  carried  out  by  making  the  pUnt  ^*" 
and  by  allowing  adequate  space  for  th»-  ;  ^ 
whiob  escapes  from  the  boxes ;  but  tb»eii 
objectionable,  an  a^^unt  of  the  large  fu^iB 
would  aff'>>rd  in  the  cachuoha,  and  the  vmrnq^ 
povertshment  of  the  solcttlon  Ihrough  Ihi 
of  the  steam* 

There  ate  other  forms,  known  om  egg -shaped  ^-j—^ 
owing  to  their  simiJarttyin  form  ta  an  (^  {^*?t22 
smaller  end.  These  offtir  great  Csrilitias  ia  W**^J™? 
of  charging  and  diachaiging  the  mntcdaL  Ths  Omm*J 
conducted  over  a  road  to  their  upper  psrC  ^^ 
down.  After  being  boil  ad,  the  td^alicn  ** 
and  tbe  rgfase  alIow(«d  to  fall  inio  tn 
beneath t  which  convey  it  to  th^  spoil  baak* 
disadvantage  of  theae  cacbuchiui  eootistB  iatks 
of  baving  at  command  conddw^bb  Mfhl  it 
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approMh-roftdy  and  oonaeqaentl^  they  are  chiefly  oaed 
ti  thoM  places  where  an  adjoining  hill  affords  that 
height,  the  manufactory  heing  built  2t  its  base.  Where 
no  hill  is  ayailable,  the  trucks  may  be  raised  on  an  in- 
clined plane. 

Cheiniits  interested  in  the  trade  have  of  late  been  en- 
gaged in  searching  for  a  method  of  extracting  iodine 
mni  caliche,  but  as  the  operation  is  known  t>at  to  a 
few,  and  when  known  kept  a  dead  secret,  the  anthor 
does  not  propose  to  touch  further  upon  this  subject. 

The  labour  required  for  the  different  operations 
attendant  on  the  production  of  nitrate  is  dhiefly  supplied 
by  Boliyiaas.  Great  numbers  of  these  peoi>le  annually 
orosf  the  Cordilleras,  taking  with  them  their  wives  and 
children,  and  oflbr  themselves  for  hire  at  the  saltpetre 
eitablishments.  They  earn  from  one  to  two  dollars  per 
day,  and  perform  their  woric  well,  and  they  are  much  es- 
teemed by  the  manufacturer  for  their  docile  disposition 
and  readiness  to  obey  orders.  Tlieir  migratory  habits 
never  allow  them  to  remain  long  in  one  locality ;  they 
remain  perhaps  six  or  twelve  months,  then  leave  in  a 
tribe,  to  go  to  some  adjacent  establishment.  Chinese 
coolies  are  employed  at  some  places,  but  their  feeble 
itrength,  and  lack  of  phptique^  ronder  them  inoiqMible  of 
Performing  the  hard  work  of  mining,  and  the  rough 
duties  attendant  upon  this  manufactun. 

Mechanics,  briddayers,  carpenters,  and  skilled  artisans 
of  any  description  command  high  wages  in  this  district ; 
and  the  manu£M)turers  can  well  amnd  to  pay  them 
highly,  as  they  calculate  upon  at  least  50  per  cent  of 
the  ^^ges  returning  to  their  pockets,  by  the  sale  of  pro- 
riaions  and  commodities  of  every  description,  of  which 
they  are  the  sole  purveyors  (the  truck  sj^m). 

Below  is  a  copy  of  the  balance-sheet  of  the  working  of 
an  oficina,  which  ma^  be  taken  to  show  a  fair  average 
of  the  profits  made  in  prosperous  times  by  care£il 
management: — 

Mareh^  1«73. 

DlSBfrBSBXEKTS. 

Sotos. 

Elaboration 7,680 

Coal,  2,300  quintals,  at  1*5  soles 3,460 

Mules    800 

Provisions 3,000 

House  and  <iflloe 1,200 

Bepairs  and  loss 600 

Grossprofit 3,670 

20,400 

C5TRIB9. 

Soles. 
Sale  of  14,000  quintals  of  nitrate,  at 

1*10  solee  per  quintal , . . . .  15,400 

Item  provisions    5,000 

20,400 

In  this  case  the  nitrate  was  delivered  at  the  manu- 
&otory,  from  whenoe  it  had  to  be  conveyed  to  the  port 
by  the  purchaser,  either  by  rail  or  by  mules. 

The  cost  of  conveyance  by  mule  service  is  fixed  ac- 
cording to  the  distance  of  the  manufactory  from  the 
port  Thus  from  Li  Noria  to  Iquique;the  price  is  from 
5  to  6  reals  (Peruvian),  and  frt>m  other  ofidnas  half  the 
distance  from  the  port  the  price  is  only  half  that  amount 
A.  good  mule  will  carry  three  quintals,  the  usual  load  is 
two  down  to  the  port,  and  one-and-a-half  up  loaded  with 
coal  or  provisions.  Frequently  the  mules  have  to  per- 
form the  journey  there  and  back,  some  28  miles  each 
wa3^  without  touching  water,  owing  to  the  total  absence 
of  that  element  in  its  natural  state.  For  the  use  of  the 
mhabitants  sea  water  is  condensed,  but  when  the 
machines  lail,  and  there  is  a  scarcity,  the  price  is  too 
high  to  give  drink  to  the  mules ;  two  cents,  per  gallon  is 
the  ]vice  paid  at  Iquique  for  condensed  water,  and 
Boaietimes  as  much  as  four  is  paid. 

The  constructioa  of  the  Iquique  and  La  Noria  Bail- 


way  did  much  to  take  the  transport  away  from  the 
mules,  but  it  did  not  entirely  sucoe^  in  doing  so,  owing 
to  its  inability  to  convey  the  enormous  quantity  of 
saltpetre  daily  brought  down.  The  line  starts  in  a 
northerly  direction  from  the  port,  making  towiuds  the 
coast-cliffs,  which  it  reaches  at  a  distance  of  three  miles, 
and  at  an  elevation  of  some  300  feet  From  that  point 
it  reverses  its  directi<m  to  the  north,  and  creeiM  up  the 
hill  side  on  an  incline  of  three  per  oent  until  it  attains 
the  summit  of  the  coast-difis  at  the  station  called  Molle, 
which  is  situated  at  an  elevation  of  1,630  fset  above  the 
sea,  and  at  a  distance  of  ten  miles  from  Iqui^e. 

From  thence  it  follows  a  generally  direct  <cousie  on  to 
La  Noria,  winding  itself  round  hill  sides  in  curves  of 
from  300  to  500  feet  radius,  sometimes  raising  itwlf  high 
above  the  surroundioff  country  where  the  latter  d^ps  and 
assumes  the  shape  of  a  bowl,  over  the  extreme  edge  of 
which  the  railway  must  necessarily  pass,  and  at  oUier 
timea  penetrating  through  deep  cuttings  of  irregnlar 
porphyritic  rocks,  clearly  indicating  the  volcanic  agency 
that  must  have  occurred  to  have  caused  their  displaoe* 
ment,  until  it  reaches  the  district  known  as  LaNoria^ 
Throughout,  the  railway  is  of  the  4  8}  gaiwe.  Where 
there  were  cuttings  near  their  debris  supj^edwe  fillings, 
and  at  other  i>laces  trenches  were  dug  at  each  aids' of  uie 
line.  The  chief  want  we  experienced  was  soft  earth  or 
sand  to  pack  in  the  permanent  way  with,  which  was  very 
scarce,  owing  to  the  hard  nature  of  the  surface  of  the 
ground. 

Though  it  is  not  proposed  to  give  in  this  pftper  a 
detailed  description  of  the  railway,  the  points  beting 
on  the  transports  of  saltpetre  are  set  down  as  follows : — 
The  grades  between  Iquique  and  La  Noria  vary  from 
3  to  5  per  cent,  and  the  up  trains  generally  consiBt  of  the 
following  loads — 

Esg.  Tons. 

One  Fairlie  locomotive  in  runmne  order    . .  54 

Four  American  double  bogie  cars  loaded,  say 
24  tons  each • . .  90 

One  tank  holdingapproximatdy  2,000  gallons 
ofwater  and  itscar,  say    22 

One  employes  car. » 12 

Total 184 

The  inequali^  of  the  traffic,  the  up  traffic  not  amount- 
ing to  a  third  of  the  down,  necessitates  the  hauling  up  of 
empty  cars.  Thus  trains  of  from  8  to  10  empties  are  dis- 
patched. The  Fairlie  engine  has  done  some  good  service 
on  this  line,  where  it  has  shown  its  superiority  over 
that  of  the  American  type.  I  will  compare  the  work  done 
with  the  theoretical  duty  the  Farlies  should  perform. 
The  average  speed  up  the  line  is  about  10  miles  per  hour, 
and  loads  up  to  200  tons,  including  the  engine  and  water 
tank,  are  hauled  up  inclines  of  1  in  22  and  even  as 
steep  as  1  in  20.  Having  the  diameter  of  cylinder  15 
inches,  the  stroke  22,  and  the  driving-wheel  42  inches 
in  diameter,  and  a  mean  pressure  in  the  cylinders  of 
100  lbs.,  the  following  formula  expresses  the  theoretical 
tractive  force  of  the  engine  in  lbs  :— 

15"  X  100  X  22 

=  1 1,785  lbs.  for  a  single  pair  of  engines, 

42 
which  must  be  multiplied  by  2  for  the  Fatrlies,  and 
which  makes  23,570 lbs.  total  traotire  force.    Theresist- 
2,240 

ance  due  to  gravity  would  be =  102  lbs.  per  ton, 

22 
and  that  due  to  friction  say  lOlbs.    The  haukgo  force 
of  the  engine  then  is  found  thus — 
23,570 

=  213  tons. 

102  +  10 

On  the  downward  journey,  as  many  as  20  can  loaded 
with  saltpetre  have  been  lowered  by  these  engines,  but 
as  the  risk  attendant  upon  the  train  breaking  away  is  so 
considerable,  the  number  has  been  reduced  to  15  or  12, 
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Tepresentmgja  total  load  of  some  340  t:>D8.  Each  car  is 
loaded  up  to  264  qaintals,  or  nearly  12  English  tons,  and 
the  bags  are  laid  at  each  end,  immediately  over  the 
bogie  frames,  leaving  the  middle  part  of  the  car  empty. 
The  price  charged  by  the  late  company  was  1^  cents  per 
qointal  per  mife,  being  the  price  aUowed  in  the  conces- 
sion from  the  GK>veniment,thas  taking  the  distance  of  the 
mann&ctory  from  the  port,  about  33  miles,  the  cost  of 
conveyance  would  be  five  Peruvian  reals  (equivalent  to 
ten  Spanish)  per  quintal. 

From  an  extract  taken  from  Consul  Hutchinson's 
report  on  this  trade,  published  in  the  Foreign-office 
Blue  Book  of  Consular  Reports  for  1878,  we  learn  that  in 
eleven  months  of  the  year  1872  the  total  export  of  nitrate 
from  Iqui^ue  was  3,983,798  quintals,  or  382,163  per 
month.  Since  then  it  has  no  doubt  mcreased,  but  we 
will  take  only  that  amount  which  would  correspond  to 
over  12,000  quintals  conveyed  daily  to  the  port  For 
120,000  quintals,  some  46  oars  would  be  required. 
Supposing  the  railway  worked  for  a  monopoly  of  both 
the  up^  traffic  (coal  and  provisions)  and  the  down 
traffic,  it  oonld  only  approaoh  such  a  monopoly  with  the 
following  train  service  :— 

XooomotiTw 
nmning 
per  day.  Cms. 

3  trains  of  nrovision  and  fuel  oars, 

4  oars  loaded  and  one  empty 15 

4  trains  of  8  empty  cars  each    32 

2  trains  of  water  tanks  to  supply  the 

above,  8  tanks  each. 

9  Cars   47 

Watertanks 16 

This  IsTonly  taking  the  up  traffic  to  be  one-fourth  of 
the  down  ;^  most  prooablyit  would  reach  as  much  as 
one-third,  if  not  more,  were  the  railway  to  secure  a 
monopoly,  then  a  greater  number  of  trains  would  be 
required.  The  late  company  never  possessed  sufficient 
rolling-stock  to  attempt  anything  of  this  kind,  and,  in 
in  addition,  they  had,  as  the  present  company  have,  to 
contend  with  the  water  question,  which,  in  the  author's 
opinion,  would,  were  it  to  remain  as  at  present,  entirely 
prevent  their  securing  a  monopoly  of  the  traffic.  For 
working  the  first  section,  to  Molle,  the  water  is 
obtained  from  sea-water  cleansed  at  Iquique,  and 
for  working  the  remainder  of  the  line  it  is  brought 
from  a  well  in  the  interior  in  tanks  to  Molle,  at  an 
enormous  cost  .Until  a  proposed  scheme  fbr  obtaining 
water  from  the  interior,  to  be  conveyed  to  the  railway 
stations  at  Iquique  through  piping,  is  carried  out,  the 
railway  company  must  continue  to  work  under  the  great 
disadvantages  enumerated  above. 

To  show  the  large  traffic  returns  which  this  important 
railway  might,  under  certain  conditions,  earn,  it  is  only 
necessary  to  refer  to  the  amount  of  saltpetre  shipped 
from  the  port  of  Iquique,  in  1872,  which  approached 
4,000,000  of  quintals.  The  entries  would  be  then, 
assuming  a  monopoly : — 

Soles. 

4,000,000  of  quintals,  at  5  reals,  taken  to 
port 2,000,000 

Up  traffic,  consisting  of  coal,  com,  hay, 
provisions,  and  matorial  of  all  descrip- 
tions, say  one-third  of  above,  1,333,333, 
at  6  reals 666,666 

Total  of  entries 2,666«666 

Or  equivalent  to  a  sum  of  over  £533,333  pounds  sterling. 

The  author  refrains  to  touch  upon  the  working  ex- 
penses, for  fear  of  acting  in  opposition  to  the  directors' 
wishes. 

There  are  at  present  some  3,000  to  4,000  mules  com- 
peting wi^  the  railway. 


This  line,  as  well  as  tiiat  to  Pisagua  to  Sal  de  Otnipo, 
was  constructed  by  a  private  firm  of  Pemviana,  Hews. 
Montero  Brothers,  who  are  the  owners  of  the  properif, 
and  by  whom  it  was  worked  until  within  the  last  tre 
months. 

Whilst  dealing  with  the  oonve3ranoe  of  saltpetre  to  tbs 

Sort,  I  must  not  omit  to  mention  an  unsocoessfiil  en- 
eavour  made  by  a  companjr  to  convey  down  thenitraiB 
in  a  liquid  state  through  iron  piping.  Theoompaiiy 
which  entertained  this  project  was  called  ''La  Companu 
Salitrera  Barrenechea,"  now,  I  understand,  in  liqoids- 
tion.  The  objects  the  promoters  proposed  to  obtiin 
were,  firstly,  to  avoid  as  much  as  possible  the  use  of 
steam  in  the  reduction  of  the  mineral,  and  thereby  seoon 
an  economy  in  ooal.  Secondly,  to  save  the  fnif^ii 
conveyance  by  rail  or  mule  to  the  port  The  first  wy 
sought  (though  I  never  visited  the  works  at  the  ndiiei), 
I  believe,  bv  dissolving  the  caliche  in  vertioal  piiii  uf 
passing  cold  water  though  it,  resembling  the  proeea  of 
filtration.  The  solution  drawn  from  the  bottom  of  tlis 
pan  was  pumped  up  to  high  ground  (for  the  mineB  kf 
in  a  hollow),  whence  it  ran  down  by  gravitation  thiosgt 
pipiujg  to  the  works  at  the  port  At  the  latter  idaoe  ^ 
solution  was  boiled  in  large  chrcular  pans,  heated  bf  a  flie 
placed  so  as  to  spread  over  the  entire  bottom  of  tile  pso. 
The  result  of  the  first  experiment  may  be  easily  aiiiia- 
pated.  The  solution,  impregnated  with  the  salts  it  beU  ia 
suspension,  soon  began  to  pr^pitato  them,  and  a  thiek 
cake  of  nitrato  and  salt  shortiy  collected  at  the  botton 
of  the  boilers,  which  were  in  oonsequenoe  burnt,  and 
rendered  useless.  Notwithstanding  the  wrong  principto 
upon  which  the  plant  was  designed,  which  the  diie^ 
recognised,  and  which  could  have  been  ranedied  Ufa 
additional  expenditure,  the  company  apparently  tooiM 
steps  to  modify  these  evils,  and  the  real  cause  of  te 
suspending  their  operations  last  September  was,  I  xmia- 
stand,  the  fear  th^  entertained  as  reg^trds  the  qu^ 
of  their  lands.  With  caliche  containing  a  large  pff^ 
oentage  of  common  salt  no  profit  is  to  be  made  bf 
working  it,  either  with  this  or  another  system,  tboogk, 
it  must  be  understood,  I  do  not  give  any  opinioa  vpea 
the  nature  of  the  mines  in  question. 

As  regards  the  extent  of  land  sappoaed  to  ooatun 
saltpetre,  no  formal  measurement  or  survey  hss  beea 
made,  for  fr«quentiy  land  is  supposed  to  contain  oitnte 
which,  on  being  opened,  proves  to  be  barren  in  tbit 
mineral. 

The  lands  round  about  La  Noria  were  tiiose  M 
worked,  and  there  remains  very  littie  "  virgin  land" 
left  in  that  quarter.  There  are  large  spaces,  howera. 
left  untouched  on  the  Pampa  di  Tamarugal,  and  nitrtte 
is  supposed  to  exist  all  along  the  southeru  border  of  the 
pampa,  between  the  points  known  as  Poio  di  Almooto 
and  Sal  de  Obispo,  which  are  marked  upon  tiM 
map. 

Numerous  deposite  are  reported  to  exist  in  the  sooth, 
where  some  ofioinas  have  been  opened,  and  a  railway 
made  to  them  fit>m  the  port  of  Fatillos,  but  for  the 
reasons  before  stoted,  namely,  for  the  want  of  a  gfo- 
lo^cal  survey,  it  would  be  impossible  to  give  any  ddbito 
opinion  as  to  the  area  of  land  containing  saltpetre  or  itf 
quali^.  Large  portions  of  land  in  the  south  are  said  to 
contain  nothing  but  beds  of  common  salt 

I  observe  that  Mr.  Markham  says,  in  his  **  Travcds  is 
Peru  and  India,"  *<it  is  calculated  that  tiie  nitnts 
grounds  in  this  district  (Tarapaoa)  cover  60  sqptn 
leagues,  and,  allowing  100  pounds  weight  of  nitnte  for 
ea(m  square  yard,  this  will  give  63,000,000  toofl,  which 
at  tiie  present  rate  of  consumption  wOl  last  for  1,^ 
years."  I  cazmot  agree  with  Mr.  Markham  tiiat thedewti 
cover  so  large  an  area  as  450  square  miles,  but  it  ^gt 
amount  to  100,  though  that  can  only  be  a  tmppo^^ 
and  no  opinion  can  be  made  in  reference  to  the  qoas? 
of  the  nitrate.  The  estimate  of  one  quintal  to  the 
square  yard  is  too  low  in  my  opinion.  I  ^""''i^ 
having  made  ananalvsis  of  two  spedmens  of  oalKM 
they  contained  the  following  substancsi:— 


Iwr  BwsaxEx  (Whitp). 

Per  Btot. 

intiste  of  loda    ,... ..,«     48 

Gommoti  aoJt.  ««,......**,... *      40 

IcBoliibla  matto«    « «..,,..*«     1^ 

^tnta 0f  ioda. ,,,,, , ,. . t , , t # . . - .     55 

Salt.-.,.,.. 35 

laaolttble  matters  (contoiniiig  sulpbiir)    . .     10 

100 

Tlifl  mmeral  u  foond  in  kyer»  of  from  a  few  ittch«t 
H!  ^nudi  in  thickiiMit  And  I  think  tliree  qmntali 
r  txii  of  stirfac9  ii  a  (^  aTsrage  for  land  coDtdniDg 
Er]kt«  ifi  infficienfc  quftiititiesto  repay  iU  working.  Fro* 
led  Uiesa  landa  in  the  fiouth  pfove  to  be  gfoodf  w&  mAf 

^'  it  caae  OBAum^  a  total  area  of  100  square  mile^ ; 
^hffirwLBe,  excluding  tbeie^  it   would   not   bo  «afe 

.^uai  upon  moro  tlmn  one- third  of  that  area, 
d  iqoRre  mflei  ut  threo  quintals  per  square  jard 
pidd  ^Yo  42,2iO,0DO  tons,  which  at  a  consntoption  of 
MMI'iiHtt^  qumtiik  pnt  annum  would  kst  over  three 
ilorieH,  All  thc«e  grounds  h^vt)  been  idaim<Kl  under 
•  Dmrng-  law»  of  the  coiititrj  by  priyate  individiials, 
d  i  believo  the  Govemm^tit  do  not  posseAS  aciy  of 
wm  ot  the  pi^tent  moment. 

I  will  now  deecribo  the  physical  feainret  of  the 
vatry  upon  which  aro  based  my  fuppoeitions  sm  to  the 
Ipn  of  these  depodtfl.  Aecendmg  from  the  aea* 
m  the  CQttinp^  in  the  railway  bring  to  viaw  rocka  of 
■l^fritii'  formatioii.  It  rani  te  is  mem  In  a  state  of 
iCompOiitton  crossod  with  veina  of  quartz,  and  in  other 
l*ii  ara  beds  of  coal  and  sandstone.  At  the  an  mm  it 
t  tailway  outa  through  a  bed  of  whit^  limestone 
waibliiig  marble  by  the  pijIiBh  it  will  tuke,  and  for 
bich  lock  it  has  b«*en  roiitaken  by  mmiy.  To  this 
ml  rtnge  succeeds  the  vast  pliiin  of  Tumarugal  with 
JilliiTkl  ooatingT  and  which  extendi  nome  thirty  miles 

Ike  foot  of  the  second  range  of  mountains,  chitSy 
irpated  of  aandatone^  and  among  which  extinct 
iemujei  h^YB  boen  r&cognised.  Another  level  plain 
lirtenes  betwec^n  theee  latter  and  the  range  of  moon* 
fan  known  as  the  Conlillera  proper,  among  which  m 
faited  the  famoiiB  volcano  *'  lalaga." 
Heluming  to  the  Pampa  of  Tamamgal,  a  group  of 
Bi,  raujfrln^  from  200  to  500  feet  above  ita  le?el, 
■d»r«  iu  western  extremity.  On  the  slopo  of  these 
lille  Ihe  dpposita  of  saltpetrDp  and  in  no  caae  has  that 
faitiil  boen  toand  on  the  pampa  itself.  On  its  eastern 
feitttida  the  second  range  of  mountaina  already  men- 
BMA.  ThysemonntaiDSiiro pi orcod utfr^equent in t&rvala 
rie^fj  ravines,  at  tho  bottom  of  which  small  streams 
fel  Uicir  bod^  but  the  uniform  layers  of  boulders 
w'k.j  '"  n  ciich  aide  of  the  ravines  leads  the  imagioa- 
ire  th«  large  rivers,  which  at  one  time,  no 
lied  down  these  channels  on  their  way  to 
ittti  tJna  wooded  plains  of  the  pampa.  Upnn  enter* 
t  fho  tacrine  of  Tarapacli,  two  leagues  of  ground 
'»»»d  with  bOD]ders  have  to  be  traversed,  and  a  deep 
dly  rttll  oiin  be  traced  in  the  neig-h  boor  hood  which 

II  fit w  lh  ii...  -  itrso  taken  by  a  pre^hiatoric  river. 

revolutions  in  nature,  the  occurrences 

,     vyd  by  the  researches  of  the  geologist, 

4^  to  fall  with  their  iceustomed  abundance^ 

It,  whetD  formerly  were  forests  and  greasy 

«uii^  n.jthing  hot  an  immenaoarid  desott.   Bat  though 

i^nimare  now  injinffioiont  to  form  themselves  iuto 

^m§t  they  M  with  regularity,  and,  being  ab«oTbed  by 

t  Wlh,  they  percokte  tltrongb  porouii  jitrRta,  to  empty 

'*t!TieTvLr\  Jtito  the  natural  reservoir  beneath  the  surface 

' .    Thus  Wiiter  may  be  seen  jetting  out  in 

;>i  fo6tof  the  eastern  range  of  mountains, 

o*'r^  n  )b  obtained  in  largo  quantities  by  the  natiTee, 

f  ditTuig  tmnnels  into  the  yellow  iani8t<»nfl  wbiok 


forms  the  fcmndaiion  of  the  ttops.  Tho  emst  at  this 
point  ia  eliie^y  mnd  and  a  limestone  having  a  very 
washed  appearance,  frtim  which  water  is  also  obtainod, 
but  it  does  not  repay  the  working,  as  it  ib  soon  dried  out. 

At  Pica  there  are  two  basins  supplied  with  water  in 
this  manner,  the  one  pkoed  aome  fifteen  foot  above  the 
other.  The  top  one  receivea  from  its  tttOHSl  lUppltea  of 
oold  water,  whilst  the  bottom  receivaa  warm  water 
(90^  Fab ,)  At  a  point  a  quarter  of  a  mile  up  the  bill,  Hnd 
(perhaps)  at  an  increaaed  elevation  of  100  feet,  another 
bssm  receivHi  warm  water ;  thaa  the  anomaly  is  pre- 
sented of  a  cold  Htream  rumung  betwen  two  hot  Btreams. 

Following  the  section  of  the  pampa  westwards  for 
about  ten  miles,  water  is  found  beneatlL  the  sor&ce  at  a 
depth  of  three  yards.  In  this  latitude  a  novel  kind  of 
cultivation  is  practised,  namely,  the  capillary  attraction 
which  some  plants  posseaa  to  an  inordinate  degnw  is 
utilised  by  making  them  auck  up  the  water  through 
several  feet  of  earth.  Tho  upper  crnat  of  aaJiferous 
sand  is  clear^-d  away  to  a  depth  of  some  tbreo  feet, 
until  the  alluvial  soilis  encountered.  A  trench  is  thus 
formed,  measuring  fifty  feet  wide  and  several  hundred 
feet  long,  and  the  excavated  material  is  packed  up  on  its 
borders.  Alfsia,  vegetables,  and  diffcrtfnt  cereals  thrive 
well  in  these  pill,  and  the  cultivation  proved  90  suc- 
cessful that  tho  Government,  who  in  that  country  must 
have  a  fingsr  in  every  pie,  establiahed  an  agency  lo 
coileet  rents  and  to  plant  a  farm  on  Iheir  own  account, 
with  the  object  of  supplying  the  soldiery  mth  vegetable  a. 

At  my  last  visit  the  Gtovemment  agent  wae  erecting 
a  windmill  deatined  to  raise  the  water  by  means  of  a 
pump,  so  as  to  attempt  surface  irrigation.  Considering 
the  force  and  constancy  of  the  south-westerly  winds,  the 
attempt  will  moat  likely  prove  auecessfuL 

KeeumiDg  a  westerly  course  at  the  termination  of 
another  eight  miles,  the  water  is  encountered  at  a  lower 
depth,  namely^  at  abont  six  or  eight  yards  below  the 
surface,  but  is  still  sweet  to  the  taste.  Another  eight 
miles  in  the  same  direotion  and  the  western  hills  are 
arrived  at^  where  the  water  is  found  only  at  depths  of 
from  40  to  100  yards,  and,  with  only  a  few  notable 
oxGoptions,  so  strongly  impregnated  with  salifcroui 
matter,  that  It  is  unlit  for  the  use  of  animals^  Thufl 
the  pampa  may  be  compared  to  a  cup,  slightly  tilted  up 
at  one  end  and  filled  with  a  fluid,  the  surface  of  which 
is  depressed  from  the  natural  level  by  tho  weight  of  i 
covering  whose  depth  increai»es  in  proportion  to  its  dift 
tance  from  the  raised  end.  This  subterranean  reservoil 
is  supplied  direotly  from  the  rainy  district,  and  as  a 
proof  of  the  free  connootion  which  exista  between  itaetf 
and  its  sources,  it  is  ooly  nectaaary  to  refer  to  the  fnct 
of  the  aimulUneoui  rising  of  the  water  in  the  wells 
almost  immi3diately  aftsr  the  eommenoement  of  the 
rainy  season^ 

Now,  taking  into  consideration  the  facta  above 
enumerated,  tho  position  of  tlie  dtpoaits  beneath  the 
surface  of  a  lee-shore,  tiie  proximity  of  numoroim 
volcanoea  uniting  with  their  lava,  probably  liirge 
quantities  of  salts,  sodas,  sulphurs,  and  other  sub- 
stances^ and  lastly,  the  direct  commimication  main- 
tained by  the  rivera  betwiwo  the  volcanoes  and  th^ 
nttrat©  gron&di,  would  it  not  be  reasonable  to  au .  _ 
these  depOtlttdcErive  their  origin  ^m  voksul'S  i^Mahugal 
la  it  not  pmbible  to  suppose  the  lavm  dinhasgnv 
during  eruptions,  and  falling  into  the  ravines,  wtt# 
snaUhed  up  by  the  rirers  in  the  latter^  and  whilst  itt 
heavier  particlea  were  depoait<>d  in  the  noighbotir- 
hcotl,  the  lighter,  consisting  of  the  salt^*,  were  oon- 
veyod  across  the  desert  and  thrown  upon  the  oppor 
shore,  which  beOHme  coated  with  tho  deposits  on 


withdrawing  of  the  waters  in  the  dry 

With  the  arrival  of  the  logs  in  the  winter,  this 
coating  of  soda  would  esperienco  rapid  HquefiicUon 
through  the  condensation  of  the  fogs,  and  the  1~" 
duct  would  be  absorbed  by  the  poroiif  soil  of 
lormation. 

It  would  seem  that  no  suitable  place  oSSmd  itself  lor 
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the  accamolation  of  the  depomto  on  the  eaatem  side  of 
the  pampa,  where  thej  would  have  been  rapidly  die-  • 
solved,  and  washed  off  by  the  rains,  and,  indeed,  where 
the  hardness  of  the  formation  would  not  have  permitted 
of  their  percolation. 

BoUeturt,  in  his  "  Antiquities  of  Pern,  &c.,"  whilst 
oppNOsing  Diirwin*8  opinion,  that  the  pampa  was  formerly 
an  inland  sea,  and  obtained  its  salt  thereby,  says : — "  Ab 
to  iodic  salts,  we  need  Tiot  look  for  them  to  the  sea,  as 
iodine  and  bromine  exist  in  the  minerals  of  the  regions ; ' ' 
and  in  another  part  he  hints  at  the  probability  of  their 
being  derived  from  volcanic  sources. 

If  Darwin  was  right,  would  not  the  greater  part  of 
the  pampa  be  covered  with  salt  on  the  evaporation 
of  the  sea-water  P  But  it  is  not  so,  as  no  beds  of  salt 
on  the  pampa  have  been  discovered  after  boring  for  a 
considerable  depth.  It  lies  only  on  the  slopes  of  the 
western  shore. 

The  heavy  fogs  to  which  I  have  alluded  appear  be- 
tween the  months  of  March  and  October,  and  on  con- 
densing leave  a  thin  coating  of  chloride  of  sodium  on 
projectmg  rocks  and  stones,  or  any  impediment  which 
seems  to  arrest  their  course. 

To  bring  back  to  memory  the  origin  of  these  sea  fogs, 
I  will  quote  what  Captain  Maury  says  about  those  of 
Newfoimdland,  in  his  '*  Physical  (Geology  of  the  Sea," 
article  166 : — **  The^  fo^  of  Newfoundland,  which  so 
much  endanger  navigation  in  the  spring  and  summer, 
doubtless  owe  their  existence  to  the  presence,  in  that 
cold  sea,  of  immense  volumes  of  warm  water,  brought 
by  the  Gulf  Stream."  A  distinguished  scientist,  Sdor 
Baimondi,  in  his  '*  Apuntes  sabre  la  Provincia  literal  di 
Loreto,"  says  at  p.  7 : — "  The  immense  extent  of  sand 
stretching  along  the  coast  of  Peru,  in  some  places  from 
15  to  20  leagues  in  breadth,  has  likewise  to  do  with  the 
absence  of  rain,  because,  being  a  good  conductor  of 
caloric,  the  sand,  acted  upon  by  the  sun,  evaporates  a 
current  of  warm  air,  which  prevents  the  watery  vajraurs 
already  spoken  of  from  bemg  condensed.  In  winter 
time,  the  atmosphere  being  of  course  colder,  and  the 
sand,  being  a  better  conductor  of  heat  than  the  water  of 
the  sea,  becomes  colder  than  the  latter,  so  that  its  low 
temperature  causes  the  condensation  from  which  we 
have  the  fogs  so  general  in  winter  time  on  the  coast  of 
Peru." 

It  appears  to  me,  in  addition  to  this  last  reason  given 
by  Baimondi,  that  the  fogs  are  caused  just  in  the  same 
manner  as  those  off  Newfoundland,  with  the  difference 
that,  in  lieu  of  warm  water  pouring  itself  upon  cold,  the 
cold  water  of  Humboldt's  current,  coming  frt>m  the 
south  Polar  regions,  mingles  with  the  comparatively 
warm  waters  of  the  Pacific  coast,  thus  producing  the 
same  effect  These  fogs  appear  at  night  time,  when 
frcKjuentiy  the  thermomejker  descends  below  freezing 
point,  to  rise  again,  at  10  a.m.,  to  60^  Fah.,  and  at  noon 
to  80<>  Fah.  in  the  shade. 

To  strengthen  the  siqpposition  of  these  deposits  having 
been  created  through  volcanic  agency,  I  will  again  quote 
Humboldt ;  at  p.  397  in  voL  lii.  of  his  **  Travels  in 
South  America,"  he  says : — **  The  enormous  masses  of 
muriate  of  soda  recentiy  thrown  up  by  Vesuvius ;  the 
small  veins  of  that  salt  which  I  have  often  seen  traverse 
the  most  reoenUy  ejected  lavas,  and  of  which  the  origin 
rby  sublimation)  appears  similar  to  that  of  ologist-iron 
aeposited  in  the  same  vents ;  the  layers  of  gem  salt  and 
saiifeirous  day  of  the  trachyte  soil  of  the  plains  of  Peru, 
and  around  the  volcanoes  of  the  Andes  of  Quito,  are 
well  worthy  the  attention  of  geologists  who  would  dis- 
cuss the  origin  of  formations." 

I  must  mention  that  the  grounds  are  nearly  eveiy* 
where  covered  with  flat  pieces  of  clinkstone  or  phonolite, 
averaging  in  sise  from  a  few  inches  to  a  square  foot.  A 
strong  opinion  is  entertained  by  the  natives  that  these 
blocks  of  stone  are  aerolites.  As  they  belong  to  the 
trachytic  funily,  it  is  probable  to  suppose  tiieir  haying 
been  washed  down  frx>m  the  volcanic  mountains, 
and  to  aooount  tor  their  being  found  on  the  top  of  hills 


of  moderate  heigh^  an  upheaval  might  have  ooemnd 
subsequentiy  to  tiieir  being  deposited. 

If  we  admit  Humboldt's  view  as  regards  the  locBe- 
time  disposal  of  materials  discharged  from  vcdonoea, 
the  origm  of  the  saltpetre  deposits  will  have  been  tlnoit 
proved  to  demonstration,  for  the  volcanoes  would  iii{rply 
the  materials  which  would  be  conveyed  by  the  hydnalk 
agency  I  have  attempted  to  describe,  to  the  site  tbej 
now  occupy,  where,  after  bein^  dissolved  by  the  logi— 
naturally  converted  into  liquid — and  absorbed  by  tke 
earth,  in  union  with  nitrogen  derived  from  the  itao> 
sphere,  they  are  dug  out  as  nitrate  of  soda,  for  the  oe 
and  to  promote  the  prosperi^  of  man. 

The  author  has  abstained  in  this  paper  from  touching 
upon  the  use  which  is  made  of  nitrate  in  this  ind  in 
oUier  countries,  for  he  consid^s  the  imprataat  positiD 
it  occupies  in  various  compounds,  and  its  lai^  ea- 
ployment  in  agriculture,  well  deserve  a  spedsl  ttody 
and  the  preperation  of  a  second  tieatiee. 


THE  PBOaBESS  OP  WOOL  PBODUCnOK 
IN  OUB  COLONIES. 

By  P.  L.  Simmonds. 

Of  the  various  occupations  and  industries  which  Ihfb 
taken  root  in  our  colonies,  none  is  more  remazkible,iBd 
has  been  fruught  with  greater  advantage,  both  to  the  cdo- 
nists  and  the  mother  country,  than  the  extension  of  thi 
great  pastoral  interest  which  has  spreadflocks  tndherii 
over  vast  territories  of  unoccitined  waste  Itnd,  ud 
carried  wealth  and  material  improv^nents  in  iti  tnia 

The  important  influence  of  the  wool  industry  is  evi- 
dent in  the  social  progress  made  in  our  colooitf.  It 
has  civilised  and  given  employment  to  Kafii^^nhs, 
and  Maories.  It  has  been  the  means  of  improrisg  tei 
navigation,  and  introducing  railways  and  telegnftein 
the  Cape  Colony,  Australia,  Tasmania,  and  Kew 
Zealand. 

Within  little  more  than  three-quarters  of  a  ooitery 
our  colonies  have  risen  to  more  thcua  double  the  pi^fln^ 
wealth  which  the  mother  country  possesses.  la  thii 
paper  I  propose  to  deal  only  with  sheep,  and  theieion 
pass  over  aJI  other  live  stoc^  When  we  find  thtt  thi 
Australian  colonies  possess  half  as  many  more  sheep  ai 
there  are  owned  in  the  United  Kingdom,  and  indeed  mat 
than  any  European  State,  that  the  Cape  has  10,000,000 
sheep,  our  North  American  colonies  3,000,000,  and  na» 
few  other  of  the  colonies  help  to  bring  up  the  toUl 
number  to  about  72,000,000  head  of  sheep,  we  shall  per- 
ceive how  important  our  colonial  possesrions  ai^  em 
as  mere  purveyors  of  the  raw  material  of  wool  for  oat 
home  manufiskctures. 

If  we  trace  baok  the  early  progress  of  sheep  frrminf 
in  the  colonies,  we  find  that  New  South  Wales  was  th« 
first  in  the  field,  exporting  wool  in  1795.  Victoria  m 
South  Australia  commenced  in  1836,  New  Zealand  in 
1830,  and  Queensland  in  1860,  and  the  Gape  Cckny 
shipped  wool  in  1820.  WhUe  New  South  Wal«  took 
36  years  to  reach  an  export  of  899,750lbs»  the  dpe 
CdonY  produced  in  28  years  911,1 181bs.,  and  has  onoe 
outstnpped  the  old  Australian  colony,  which  had  tb 
startof  some  30  years.  ^  ^^ 

Before  passing  to  a  separate  consideration  of  ^  vott- 
produdng  colonies,  let  us  look  at  the  figures  of  onr  re- 
quirements past  and  present  for  wooL  In  1823, ^l^^us 
year  of  the  rugh  import  duty  of  6d.  per  pound,  the  eotoe 
importation  of  wool  was  19,836,0001bs. ;  in  IWl.JJJ 
last  year  of  the  low  duty  of  Id.  per  pound,  the  ajpjw 
had  risen  to  56,170,0001bs. :  and  in  1863,  the  year  hefaj 
the  oommencement  of  the  Bossian  war,  it  had  u^^*^^ 
to  117,248,000  lbs.  In  1823  the  importations  coMWj 
almost  exclusively  of  wool,  the  growth  of  Spain  taa 
Germany.  Even  as  late  as  1841  the  AustnOiaae^iv^ 
contributed  only  12,399,000  lbs, ;  British  India  faw** 
8,000,000 lbs.;  and  the  Oape  Colony  l,07»»0W"*  ™ 
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jjf<jgf©iS  taade  in  tli©  production  by  onr  Britiah. 
^KiioDi  beyond  tbo  Bean  iJiDce  th«n  will  bo  found 
I0ti  in  tJie  iubaeqaent  d&tttils  aad  talfles  fumiBhed. 
""  rwero  dependent  only  upon  the  home  pTod action 
tot  our  woollen  clothing  wo  ahould  fare  very 
ice  out  stock  of  sheep  ia  not  equal  to  that  of  tho 
and  the  &TGngtt  tingle  £eeo«  of  a  sheep 
H^ly  make  ono  gaimeinl  &  jear  for  oafih  poraon, 
r,  the  stock  of  fihoep  ia  limited  by  tho  leetrictod 
§  and  the  currant  demandB  for  our  daily  food, 
neve?,  therefore,  be  li«*goly  extended  as  in  tho 

fdifficnlt  to  ascertain  preciaely  our  home  yield  of 
teiadford  papet  (which  should  ho  well  informed) 
rcomputed  the  yield  of  Britiih  wool  for  1874,  at 
17^  Iha.,  which  was  eatimated  to  bo  an  ag^re- 
-ireaa^  in  round  nutnbera,  of  1,600,000  Iba.  over 
umSll  mn.  of  11,300,000  Iba.  over  that  of  1872, 
ief  mlmn  than  U  per  cent.,  or  22,260,000  Iba.  over 
►  field  of  IS71. 

Ui  Dfl,  taking  thifl  calculation  for  homo  production  (of 
Mt  41  ponnda  of  wool  per  aheep),  see  what  wool 
i  Httiikhia  for  manufiicture  ia  1874  i^ — 

Ibi. 
trf  forelirn  and  colonial  wool 

7 „ 388,800,481 

idiVy//,' -.^      l67,04M7a 

I  &om  imported  aheep 600,000 


Total .t.» 666,342,860 


Jind  colonial  wool  re-exported . . , 
mioqI  sported  *.*.*•«  «..«.>  i » *  • . 


U4<302,3o9 
10,047,333 


Total *.     154,409,692 

llTxng  for  home  conauiuption  401,933,168  Iba*, 
ff,5«l,&20  lbs.  of  forei^  woollen  raga  imported 
^wotk^»d  up  into  shoddy  cloth.  Although  the 
^^  wool  into  Eogland  have  increaaod  bo  mrgely, 


yet  the  demand  for  Eugliah  wool  haa  kept  pace  with  th« 
supply,  and  ia  likely  to  continue,  and  there  haa  be«n 
tio  fall  in  tho  price  of  imported  wool.  In  the  last 
few  year*  there  has  heen  a  decline  in  the  gross  amount 
of  our  export  trade,  and  hence  the  leading  maDufaetures 
of  the  kin^om  have  aufferod,  but  w©  ahidl  find  that  the 
woollen  industry  of  the  country  constitutoa  a  very  im- 
portant part  of  the  aggregate  export  foreign  trade. 
Eektiircly,  in  their  total  value,  the  three  principal 
manufatiturcfl  of  tho  kingdom  atand  as  follows  in  the 
rotnma  of  the  shipmenta  for  1874  ;— 
Cotton -yam  and  manufactures  ,,.-.<,.*.  £74,232,370 
Iron    and    ateel  manufactures    (indading 

machinery  and  mill -work)  * , , , .  ^ .  * . . . «     40,99€,3§6 

Woollen»yarn  and  manufactures    ,,,,,.**     28j353,ff40 

The  relatiTe  poaition  <jf  the  woollen  indtjatry  ia  shown 

in  the  decennial  return  of  eiportsi  the  only  oriterien  we 

have   to   guide  us. 

Viaiw  ef  wwUMwy^m  ind 
mauuikelorai  «ip<irtied* 

1850     ,.. £10,040,38^ 

I860 16,000,448 

1870 31,831,217 

1874 •,*•     28,353,940 

In  1861  there  were  in  the  United  Kin|?dora  1,679 
factories,  with  2,182,600  spindles  and  21,770  power- 
looms  engaged  in  the  woollen  and  worsted  tradea,  and  in 
1868  (the  latest  date  for  which  wo  have  official  returns) 
tho  number  had  riaon  to  2,465  factories,  with  6,976,828 
spindleJi  and  122,499  power^looma.  With  a  fair  lield 
and  no  favonr,  England,  it  has  boen  well  observed,  will 
in  commerce  aa  in  other  things,  ever  keep  iu  the  van  of 
civilisation  and  progress. 

Tho  great  advance  made  in  tho  woollen  trade 
is  beat  exempli fiod  by  the  largo  ^uppliea  received  and 
worked  np  in  this  oountry  in  the  past  twenty  yeara. 
Below  ia  an  abstract  of  the  quinquennial  imports 
in  Iha.  i — 


B,unsH  FoBSEasio^ta, 

Fom«IQX   COUNTRTES. 

EuTO^n  Statea    

^Tienca  , 

I»iintries    .......*,... 

bi&l  hnpotU 

i  eongumption    ........ 


1855. 


49,142,000 
14,28S,000 
11,076,000 


68,000 
6.128,000 
8,119,000 
7,106,000 
3,370,000 


I860* 


69,166,000 
20,214,000 
16,674,000 


1,000,000 

9,292,000 

28,670,000 

8,9a0,000 

i,6ao,ooo 


99,300,000 
29,463,000 


148,396,000 
30,761,000 


69,847,000      117,636,000 


1866. 


109,734,000 
17,106,000 
29,220,000 


115,000 

6,668,000 

27,693.000 

17,867,000 

3,614,000 


1870. 


175,081,000 
11,143,000 
32,786,000 


25,262 

4,406,897 

19,981, 2U 

8,896,764 

M36,2a0 


212.206,000 
82,446,000 


129,761,000 


263,250,600 
92,542,384 


170,708,116 


1874. 


225.426.101 
19,099,273 
42,015,777 


34,758,391 
1 17,600,939 


083,800,481 
144,362,369 


244,438,122 


be  add«d  tho  lollowinf  qnantity  of 
in  toni,  and  yam  in  lbs.,  imported  to  be 

E»g3,toiu. 
.,,,,         6,934 
.,..,       14,586 
lO       17.210 


25,612 


3,007,711 

4,392,090 

10,294,416 

13,114,130 


blowing  table  ahows  the  total  qn^ntity  of  wool 
.  bom  the  principal  British  pofisaasiong  In  tho 
'^H  Kftd  1872  foepecUvely  in  Iha.  ;— 


India...*..--. ...•  18,036,426  ,.  24,260,904 

New  South  Wales  ..-.-.  15,666,814  ..  37,999,609 

Victoria  --  21,61.5,958  ..  58.648,977 

South  Australia   6,101,768  .•  ^^it^All 

Weatem  AnatralU 643,604  .,  I'^r-?? 

Taamania .••.*.  4,755.318  . .  6,998,o3 

Kew  Zealand    3,810,372  ..  fMB6,J^„ 

QueesalaDd  >■  -  Ujn.Zn 

Total  for  AnatnOia..  62,383,734  ,,191,817,695 
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IIM.  18Y8. 

Htttol ••         220,284    ..      6*664,416 

Chipe  Colony 16,997,029     ..     48,841,314 

BnUih  America 1,646,412    ..      3,191,884 

Total. •••     89,781,836     .«  280,766,068 
Vttlu$  cftH  WM  StptrUd  m  1972. 

Hew  South  Wales £2,496,509 

Victoria 4,661,666 

Honth  Aufltralia 1,6^609 

Taimania    484,233 

Hew  Zealand 2,687,919 

Queenilaiid 1,169,812 

Western  Auftralia 800,000 

India    900,698 

Britiih  America 299,466 

SonthAfrioa 3,630,647 

18,019,447 
Hie  pieoeding  tables  show  at  a  fflanoe  the  present 
magnitade  and  yalne  of  the  wool  trade.  At  the  close  o^ 
the  Peninsular  war  British  colonial  wool  did  not  exist, 
and  this  oonntry  was  the  chief  purchaser  of  French  and 
German  wools.  Now  France,  Belgiom^  and  Gkormany 
are  the  largest  bnyers  of  British  colonial  wool  in  London, 
and  the  importation  of  French  and  G^eiman  merino  wool 
has  neariy  ceased.  About  760,000  bales  of  colonial  wool 
are  annually  sold  at  the  London  wool  sales,  which,  esti- 
mated at  £20  per  bale,  means,  roughly  speaking,  an  ex- 
nttoditure  on  that  product  alone  of  £16,000,000  a-year. 
in  1874  the  imports  from  the  colonies  were  816,000  bales, 
and  ^this  year  that  quantity  will  be  surpassed.  The 
Board  of  Trade  returns  give  the  ofiScial  value  of  the 
wool  from  all  British  possessions  imported  in  1874  at 
£17,673,294. 

Supposing  one  shepherd  sufficient  for  each  600  sheep 
(aaextreme  limit) ,  1 1 6,000  male  adul  ts  will  be  employed  in 
tending  the  Australian  flocks,  and  20,000  in  SouUi  Africa. 
How  many  more  persons  are  indirectly  employed  in  the 
amraal  fAiearing-  of  the  wool,  its  transit  to  the  coast, 
paddng,  ftc.,  cannot  be  asoertained,  but  there  can  be 
fiuie  doubt  that  at  least  one«fourth  of  the  general  popu- 
lation derive  employment  and  subsistence  from  the 
Vreeding  of  lAieep.  The  flesh  in  Australia  is  a  secondary 
ooosidention,  the  produce  of  the  fleece  being  the  pri- 
mary object  of  by  far  the  larger  portion  of  the  sheep 
breeders.  The  sheep  also  gives  immediate  employment 
to  thousands  of  others,  who  in  their  several  spheres 
utilise  different  parts  of  it  for  the  various  uses  of  the 
ffreat  human  £unily.  Among  these  we  have  the  pro- 
ducer, the  butcher,  the  skinner,  the  tanner,  shoemaker, 
tallow-chandler,  &c.  Then  the  fleece  gives  employment 
to  the  wool  brokers,  wool  staplers,  spinners,  manufac- 
turers, dyers,  clothiers,  &c.,  and  the  various  subsidiary 
branches  of  trade  these  give  rise  to.  There  are  more 
than  half  a  million  operatives  engaged  in  the  woollen 
and  worsted  fiictories  of  the  United  EJngdom,  beskbs 
those  employed  in  the  factories  of  the  colonies.  The 
oolonial  wo<h  trade  also  gives  extensive  employment  to 
our  shipping.  Except,  perhaps,  in  the  River  Plate 
districts,  whose  production  appears  as  boundless  as  its 
plains,  ike  growth  of  wool  has  nowhere  increased  in  so 
extraordinary  a  degree  as  in  the  Australian  colonies. 

The  daeemxial  progress  in  our  direct  imports  of  wool 
from  Australia,  is  shown  by  the  following  figures : — 

ibt. 

1831     2,641,206 

1841 s     12,399,892 

1861      , 41,810,117 

1861 74,000,000 

1871 182,763,686 

1874     226,426,101 

This,  however,  does  not  represent  the  whole  of  the 
production,  some  being  now  worked  up  in  the  colonies, 
and  some  shipped  to  other  countries  than  the  United 
Kingdom. 
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Within  th»dunluaof  an  ccdinaiy  lilste  flsdt^ 
hssdsoftheevly  settlflSMf  Hew  Booth  WaUiknMnil 
spread  nearly  the  whole  of  the  vast  oonlasBtoCAartali 
and  the  isiaads  of  Tasaania  and  Hew  Zsshad,  tsti  t| 
emnt  value  of  this  prodnesia  over  flfkeen  and  a  Mti 
millioBia,  and'lftaa  is  onlytheooIeaiilvalas^iikMkiil 
oxcmdod  in  the  European  — riwtfc  Thaj«i)f 
from,  its  livestoek  totheeolony  of  HewSoirtklUi 
alone  is  estimated  at £9,000,000  and  vfmu^min 
psesente  a  capital  of  about  £30,000,060. 

The  histoty  of  the  Anstealiaa  wool  iBide  is  QMcftl 
most  remarkable  features  in  the  oommeros 
oountjcy.  In  1816;  Hew  South  Walss 
bales;  in  1828,  the  whole  of  Australia, 
weighing^  120,000  lb&  ;  in  1836,  27,000  bslss,  "wm^l 
6,000,000  lbs. ;  hi  1651,  144,000  bslss,  vegbof  | 
43,000,000  Ibe. ;  and  in  1874,  the  qosntity  impnM 
frtmi  all  our  settlements  in  Anstndia  hadadfaaeaie 
neariy  226,600,000  lbs. 

The  importance  of  the  Australian  woolsosBint,k» 
ever,  be  estimated  alone  by  the  c|iiantity  importeieo* 
siderable'  as  it  is,  for  the  quali^  is  so  fiaie,  tint  €0)7 
Saxony  and  the  best  dips  of  the  Oentinent  omU  mf^ 
their  place,  British  wool  being  generally  whoDy  nnnit^ 
able  for  the  purposes  to  which  oolonial  woolsaitifftiii 

The  produce  of  the  AustnJian  flocks  is  at  Iht  pnnt  I 
time  in  very  hi^  and  deserved  repute  in  la^Siiai 
on  the  Continent.  This  reputation  arises  efaM4]r  tea 
the  peculiar  softness  of  the  doth  and  other  fthneimidt  I 
from  these  wools.  It  is,  therefore*  vexy  dednblt  tbit 
the  growers  should  exe^  themsdves  to  caabmi  Us 
highest  possible  degree  of  fineness  with  this  idAmii/ 
handle,  making  it  a  rule  to  breed  from  rasu  of  tb*  IbM 
wool  and  purest  race  they  can  obtain ;  yuntj  ti  blood 
being  the  great  essential  towards  prodnomg  wfi  tkit 
uninnn  fineness  of  fibre,  elasticity,  and  oteaea  ^ 
staple,  which  can  alone  enable  the  manu&ctoiateaiks 
a  doth  smooth  on  the  faoe  as  well  as  sof t  to  thflitnch 

A  breed  of  sheep  to  pioduoe  fine  wod  is  dvtisdlnB 
a  breed  to  produce  mutton  and  wooL  Of  flaft-«mM 
sheep  the  pure  merino  takes  the  first  place,  prodidBgi 
heavier  fleece,  and  of  equal  quality.  Ihe  meriao  ibe^ 
has  another  great  advantage  over  the  Saxony  OMraOi 
as  it  is  much  larger,  hardier,  and  less  liable  to  diMMt 
The  Saxony  merino  requires  to  be  always  hooted  dniii 
night,  and  is  found  by  fanners  even  in  Saxonj  to  ben 
unprofitable  that  the  numbers  Icept  are  being  gndoiDj 
diminished.  . 

In  1862,  ;the  flocks  of  New  South  Wales  prodaKd 
20,988,393  lbs.  of  wool,  of  the  estimated  Tilne  U 
£1,801,186,  being  an  average  of  over  3  lbs.  6  oa.  01 
wool  per  sheep,  and  an  estimated  value  of  nearly  li-  n. 
per  lb.  In  1866,  the  production  had  inci«Md  t* 
36,980,686  lbs.  of  wool,  with  an  estimated  tiIm  5 
£2,830,348,  or  a  litUe  over  Is.  6d.  per  lb. ;  thns  exhfltf' 
ing  an  increase  in  the  production  to  the  extent  of  76  pff 
cent  In  the  next  four  years,  the  exports  reached  n 
1871,  66,611,963  lbs.  of  wool,  the  estimated  T»Ioel»fl| 
£4,748,160,  or  a  little  over  Is.  6d.  per  pound.  Thu  •• 
equal  to  an  increase  of  212  per  cent  in  the  ten  yW 
and  aeudy  80  per  cent,  in  the  previous  five  yean.  B^ 
dip  of  1872  gave  an  average  yidd  of  4  lb.  18 oi^« 
greasy  wool  (or  2  lb.  14  oas.  of  washed  wod  to  thfriewt 
that  is,  1  lb.  10  ozs.  over  the  clip  of  1862.  Aboot  ilja 
cent  of  the  wool  clip  of  New  South  Wales  goes  to  M«i- 
bourne  or  Adelaide  for  sbipmeBt.  . 

The  following  diows  the  rate  of  insrease  in  sMP  ■ 
the  colony:— (1862)  6,146,661;  (1871)  IM^J^' 
(1874)  19,028,690.  ^.^^ 

In  1871,  there  was.  in  New  South  Wales  ^^^ 
head  of  draep  for  every  man,  woman,  and  <*»^° J^ 
community,  and  last  year  the  returns  of  t»r'jj? 
inspector  of  stock  gave  tiie  numbers  at  nearly  20,W,  w 
But  multitudinous  as  the  flocks  and  heids  of  ^^*^ 
have  become,  nothing  like  justice  has  yet  ^*"  jr"li 
the  grazing  capabilities  of  the  country.  WheBtt*/'* 
territoriesofthegieatAustralianoontfaentAdl"'*"* 
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— hI  from  the  itate  of  natnro  in  wliieli  they  aow  lie, 

liiJB  shall  WQ  put  to  the  production  of  wool,  rand 

cf  preserved  meat  ?    Mjirkcte  for  oolonial  wool 

n  eaUblisbed  on  th«  continoctt  of  EnropCf  rand 

fiistpm  and  Weetern  States  of  tbe  Amerietui 

^  well  as  in  the  motber country.     There  i$,  rUU^ 

iimple  room  and  range  enough  in  Atiatralia 

,  ;.v^  Zealand  for  the  protitabl©  cTnplojmettt  of 

U»l  (ind  Libour  in  this  aolid  induHtry.    The  extent  of 

1  unjili^nated— ^that  ia,  not  granted  or  sold — in  thfs 

Bnl  eoloimoa  rat  tbe  doM  of  1B73  waa  as  follows  r — 

Acres. 

Vletoriji »,,,       47tt>45,670 

Xi*  Sotitb  Wales    193,933,647 

!  uijeniiknd    432,953,462 

J th  Australia     ,,,, 580,067.566 

^'o^teru  AoAtralia   624,599,113 

l,877.aS9,a58 

mnia ,       12,872,115 

ZMOaad    .-*.,      60,673,211 

1,941,134,648 

(irea  Ida^ed  for  pastoral  purpose  in  New 
I  is  abont  138  J-  million  sterea^  the  great  bidk 
beM  on  o&Qand  five  years*  leafiea  reapectively* 
*X  holding,  or  **  squatting  rtina  "  na  they  are 
oolonieB,  range  ^m  14,000  to  600,000  acre», 
^m  4,000  to  180,000  pboep.  Mrany  of  the 
have  obtAiTied  enortnotia  weiutb  as  tbo  reward 
hiterprise  in  the  pioaoer  aettlement  of  the 
Pa  Jocil  writer  obiorves,  **  Tbero  are  to-day 
if  men  who  began  lifo  in  this  colony  m  shep- 
»hti  are  now  worth  from  £;i 0,000  to  £60^000,  and 
^  \tk  of  Bomo,  derived  exclusively  from  paatoriil 
QKceetln  a  million  pounds  sterling.  The  yfwly 
of  the  iivo  stock  owned  by  one  g:enttemaa  in 
ttb  Walea  la  2,000  calves  and  50,000  Iambs. 
inid  to  the  0ovemment  for  the  uae  of  the  land 
llo  to  £800  per  annum  ;  the  a^^erag©  of  the 
tot  for  1872  being  leas  than  a  halfpenny  per  acre 

U  Wales  the  latest  atatistica  of  woolpro- 
Ti  average  oLip  for  the  whole  colooy  of— 

hjI,  very  nearly  * . , ,  * , , .     6  lbs, 

r  waihed. * , « 2  Ihi.  12  oai. 

pI  •- ,, 21b«.  10  „ 

i^nwlied,,, ,., 2lbB.7J„ 

(lb  h  emtinmiJ) 


itt-Moncrioff   tramway    car,    which    la 

eompreefied    air,    was  recijntly   tested    on   the 

[Obugcjw  Kail  way »    On  two  jDurDByi  out  of  tbe 

'^ratKriad  with  u  pr(?«E^uro  of  IJOU  Iti.  Cu  the  flq^mre 

I  the  third,  which  wa«€OmQieac£d  wilbapfe^suro 

1  sp««d  attain  ad  wag  10  miles  an  hoar.     The  oar 

have  been  full  j  und&r  control ;  the  ap€^  oould 

_^      or  reduced  at  pleasure,  aad  the  opemtions  of 

Ittfpping,  and  reveraing  wen*  readily  performed » 

Bilad  (MTit  of  the  power  ii  l|d.  per  mile,  wbereaa 

•Dower  {i  ailcnlated  at  7d.  a  mile*  The  vo^hiclo  reaemblei 

y  car,  but  is  a  Uttle  higher,  tbe  reiser  ^oir  of  air 

d  on  the  roof. 

•rkmen  of  Ghent  Have  been  giving  tliem- 

r^.^dajra'  holiday  in  Ll^ge,  viailjng  tbe  principal 

Jial    t»iUbli*hmenU  in   the  nefghbourhoad,  amoufcflt 

^^Nif  the  Compfi^Qie  de  Sernio^,  Ct^ekedirs  Work*, 

"*        workmen  ^tre  employed,  and  the  glais  worki  at 

*    It,  employing  2,000.     Tha  visit  ia  reported  to 

ancoea&f  ul  aod  ag^raeable. 

ion  appoint^icl  by  the  Prefect  of  the 
lit  upon  IJghtning-coDduetors,  atid  tho  method 
Lg  thimi,  reoommend  tb$  tye  of  oopp«r  tanuinal 
d  phLtwiUD* 


THE  BUGAE  TltADE  OF  BRISTOL.* 

By  Henry  T,  ChambsrlAiii. 

It  waa  d^sslrable  that  this  subject  should  hare  been 
taken  up  by  a  practical  scientiS.e  man,  so  that  tbo  mann- 
fjic hiring  process  might  be  k«ated,  not  only  with  minuto* 
nesa  and  ostactitodo,  but  also  in  a  closely  seiontiflc?; 
manner ;  bnt,  faiJing  that,  this  paper  had  been  prepared 
by  one  who  haj  during  the  la«t  35  year*  had  ftn  overy- 
diy  praotioal  knowledge  of  the  general  iugar  trade  of 
this  city,  with  some  sugar  refining  work^  and  who  at  Uio 
call  of  this  association,  though  alTected  by  the  rays  only 
of  ftcionce  which  from  time  to  time  r«a^h  him,  is  ready 
and  willing  to  impart  to  others,  to  the  best  of  his  abtH^^ 
what  little  knowledge  he  may  poassss.  Tbe  mott  ext«a^ 
sire  sugar  refiner  in  Bristol  has,  however,  kindly  looked 
over  that  part  of  this  paper  which  relates  to  ^  actual 
manufacture,  and  approved  its  corre<ftnea».  For  about 
two  oantniiefl  the  refining  of  sugar  has  been  oazried  on, 
tuoi^  or  IflBS  extensively r  in  thiii  ancient  city,  and  during 
that  period  many  and  great  changes  have  taken  plaoep 
This  paper,  however,  is  not  intended  to  treat  of  much 
beyond  thd  old  aod  the  new  style  of  manufiactare  of  the 
article  as  imported,  a  paper  having  been  prepared  for 
another  section  of  this  association  on  the  generalrLSBand 
progress  of  tbe  sugoir  trade  in  Bristol,  namely,  in  Section 
F,  Economic  Science  and  Statiaticfi.  In  old  tiraea  the 
method  of  refining  was  very  rude,  the  sngar  was  tamed 
into  large  open  pans,  mi^ed  with  some  water,  melted  by 
fire  heat,  and  brought  to  a  thick  consistency  and  a  cer- 
tain temperature ;  it  was  well  stirred,  and  when  snffi* 
ciently  so  treated  it  was  ladled  out  into  large  moulds  ol 
the  sugar-loaf  shape,  plugged  at  the  ends,  which  wen 
then  pLiced  downwards,  and  when  the  sugar  was  well  iet 
the  plug  was  removed,  and  the  sugar  allowed  to  drain 
ildelf  qS  the  syrup  or  treacle ;  the  result  being  sugar  of 
different  goodness,  according  to  the  quality  of  the 
original  raw,  and  the  carelessness  or  otherwise  of  this 
firat  rujde  mannfaet^ire.  The  lugnr  wu  then  re-melted* 
defecabedt  and  clarified,  fit  for  making  refined  or  loaf 
sugar,  Tbe  use  of  animal  charcoal  and  the  manufaotnra 
of  loaf  sugar  were  gjeat  improvements^  and  went  on  up 
to  tbo  In  trc d ucti on  o f  the  vac u utn  pan .  The  sugar  being 
melted  and  darified,  was  run  Into  loaf  mouloB,  which 
were  placed  upon  the  floors,  as  with  the  coarser  kinds, 
but  these  finer  sorts  were  carefully  liquored  by  whito 
ayrup  poured  upon  them,  which,  passing  downwardi^ 
washed  through,  purified  and  bleached  into  wbitoneti 
the  mass  in  the  moulds,  which,  after  being  allowed  to 
run  dry,  were  trimmed  and  papered,  and  then  "stored," 
The  stove  was  a  majsive  building  of  fire-bricks,  with 
iron  doors,  and  fitted  with  racks,  heated  and  kept  at  a 
temperature  of  about  150  degrees,  where  the  loaves 
were  placed,  and  remained  a  few  days,  until  all 
moisture  had  passed  off,  when  they  ware  taken 
out  and  stacked  in  a  dry  warehouse  ready  for  s«de* 
Tbid  wus  a  very  long,  and  somewhat  tedious  and  un- 
certain process,  and  was  much  shortened  by  the  intro- 
duction of  the  vacuum  pan,  centrifugal  machine,  and 
other  improvementa,  which  brings  us  to  tho  present 
method  of  refining*  It  must  bo  here  mentioned  that, 
with  the  exception  of  a  moderate  quantity  made  daring 
the  last  French  and  German  war,  loaf  suifar  has  oeaaed 
to  be  manufactured  here.  It  is  a  fact  that  the  French 
manufacturers  of  loaf  sugar  have,  owing  to  the  support 
of  tbeir  own  goYemment,  by  indirect  bounties  and  fiscal 
regulations  in  their  favour,  been  enabled  to  undersell  ua 
in  this  parti cnlar  artide,  not  only  in  this  city,  which 
has  so  long  heen  a  place  of  production,  bnt  also  in  all 
other  places  throughout  the  United  Kingdom,  thereby 
not  only  destroying  the  manufacture  of  loaves  in  thU 
country,  but  also  aeriouely  affecting  all  the  higher  class 
produce  of  our  refineia,  so  that  it  has  become  impossible 
to  make  them  profitably,  and  the  manufacture  of  loav^ 

*  Papar  raad  before  tho BrttUb  Ano elation, 


hm  iherefeire  l><6mi  altogetliisr  abandoned  and  giTcn  up^ 
except  hk  Ltmdoni  where  wQme  quantity  is  still  made^ 
}mi  even  tiiui,  it  ib  fullj^  expected^  will  shortly  cuaae. 
Til©  refiners  now  c-onfiae  theit  opera tiona  to  tht^  produc- 
tion of  ihG  fin  Git  cryaUK  and  other  quulity  cryatalaT  tind 
pieces  of  vixrioas  kindq^  which  are  softer  than  crystahi, 
tWm  fine  ppRj-ldIng  white  to  fine  yellow  and  ordinary 
ydlow,  and  lyrup  or  treacle,  all  of  which  at  their  oat- 
como  from  the  ii^liienea  are  in  a  very  good  and  pure 
gtato,  maaij  of  Ihem  vetry  beantifol,  and  moat  of  uiem 
plettfiing  to  the  eye^  and  clean  to  the  taste,  in  £urt,  well 
imd  liiLTK fully  TEfintd  and  manufactured.  The  following 
de^nptioa  do^s  not  apply  to  any  One  particular  reHneryt 
hut  to  the  course  of  proceeding  moeC;  generaUy  followed  in 
thie  city»  particnljiT  hooaea  ooeaesBing  of  course  each  it« 
own  ideas  and  system,  founded  upon  tho  practical  know- 
ledge and  experience  of  thetr  own  working,  and  also 
vpon  the  scientiflc  knowledge  now  hrought  to  bear  upon 
sugar  rofitiing  in  many  of  it^j  branches.  We  Uke  Ihen 
the  taw  an  gar  a^  impoHed>  Tho  packages,  whetheir  caseiS, 
hogaheada,  Wkets,  or  ba^,  ub  it  may  he,  are  f^oeived 
into  the  augdr  house,  raised  by  iteam  pulleyt  t«  tbo 
highest  ficH^u  where  they  me  opened  and  the  sugar 
turned  into  the  first  meltiDg  pan,  with  a  little  wftter.  In 
some  houses  this  is  on  open  pan  with  coll  stotm  pipe,  in 
others  a  vacuum  pan.  Tho  tirsii  melting  produces  a 
rather  thick  ay  mp  with  all  the  impunlic-^of  the  itQgar  in 
it.  This  is  then  run  into  the  ^It^r  baga^  which  are  plaeod 
jound  the  floor,  gen*:irally  at  a  lowr  r  levels  to  run  by 
gravitation  to  e^ive  pumping  i  the  Alter  bit|^tt  retain  the 
tirnt  im polities,  and  the  syrup  piteaes  from  them  into 
largo  cia terns  lindernBath,  prepared  for  that  purpose. 
From  those  it  is  pumped  or  ran  into  the  tope  of  the  char- 
coal cisterns  or  tiltiirs,  which  are  tall  and  gBUerally  cylin- 
drical>  made  of  iron,  and  Mod  with  many  tons  of  animal 
charcoal,  through  which  the  syrop  paaaes,  and  comes  out 
free  from  all  imponty,  dear  and  rich,  tho  first  runninga 
&i  ootourleia  as  water,  the  extreine  clearness  depending 
cm  how  long  the  charcoal  is  used.  The  syrup  is  then  run 
inio  dstems  and  is  ready  for  the  vacuum  pan,  where  it  is 
boiled  at  a  very  low  teroperaturtST  which  prevents  aU 
danger  of  burning,  the  heat  h^g  genAimted  by  steam^ 
The  boiling  in  vaeuuco  l&  continued  up  to  the  granulating 
or  orystolliHing  pointy  nnd  here  the  greatest  skill  of  the 
praelical  man  h  requisite,  to  determine  the  right  mom<?nt 
to  ceaae  bpiliog  and  discharge  the  now  almoiit  formed 
sugar  from  the  pun.  This  ia  done  into  vessels  below 
upon  wheols,  which  cart  it  away  to  the  eentrifugal 
mdchineB,  where  it  is  whirkd  round  with  inconceivable 
tiipidity,  washed  with  liquor  whikt  rotating,  which  with 
all  other  liquid  ia  thrown  off  through  the  sieve- like  sidea 
of  the  mucbini^  and  runs  down  into  ciatema  prepared  for 
it,  to  be  afterwards  dealt  with.  The  aui^ar  ia  ready  to  be 
token  out  in  a  lew  minutes,  &ii^ed  and  fit  for  nm  ;  it  h 
■oooped  out  and  carried  away  to  the  mixing  floor,  whi^re 
it  is  tui'ned  o^er  and  over  by  miinuul  labour,  mtul  then 
run  down  a  shute  into  the  casks,  and  packed.  Then  it  i» 
weighed  and  marked,  and  quite  ready  for  the  grocer' a 
use,  and  oo»aumption  by  the  public.  This  proc£sa 
applies  with  but  little  chunge  to  uil  the  vjiriotis  qualiLiea 
at  present  mad^  by^jur  rcflnere,  and  tho  r^ault  Is  &ccrjrd- 
ing  to  the  «tr*^ngth  and  purity  of  the  filtered  flyrop  and 
skilful  boiling  in  vacuona.  All  the  Ef^-rup  remaining 
TincryBtiJli**blo  forma  treacle^  which  ia  put  in  cistenits, 
and  thence  into  tight  casks,  ready  for  uao.  The  empty 
p&ckageSf  or  anything  eke  saturated  with  sugar,  are 
thoroygbly  sttamed,  and  the  s'^ect  water  and  all  waah- 
inga  ure  builod  and  uvapDriited,  a<J  that  every  available 
partitili*  of  aacc  hurioe  matter  is  obtaintid  and  E:iObhing  ia 
lost.  And  li}t  none  think  lii^btlv  uf  the  busincae  of  the 
modem  sugar  refiner.  The  practical  mnn  requires  health 
of  body  and  strength  of  mind,  doterminod  poraeveranct 
and  thorough  knowledge  of  iht5  biibiue^a  in  all  it^ 
branches,  llo  haa  to  control  the  entire  worltiRg  of  hi  a 
house,  machioeiy.  aod  men,  to  tike  n.  large  clear  view  o( 
the  whole  f^iotoiy  Htm  roof  to  bisement,  to  comprBhend 
at  a  gknca  iU  Uigeat  and  wariest  detail,  to  know 


esaetly  when  the  least  thing  k  mtmig,  had  bv  \ 
quickeil  to  aet  it  right|  ifi  iiachiacty,  fpa^  \ 
cicitemi>  symps,  and  so  on  i  to  wikh  tkb  mth  % 
of  the  house,  and,  if  necewaiy,  to  iltor  it  to  i 
market  demand.  In  addition  ia  ^  thii,  ktbsti^ 
the  market  for  raw  material,  and  meet  Hi  i 
chances  with  a  ready  mind  to  oakakte  tail  ( 
ahortt  to  thoroughly  ojLercise  a  good  ja4| 
having  done  all  this»  indeed  all  thai  ctti  |«4 
then  ontaide  ciroumstazioea  ma^  ] 
made,  for  there  is  probdhly  at  fhu  i 
ness  and  manufacture  mors  difllraU  1^:^  nuiki  I 
profitable  than  that  of  sogEir  tvimns,  T^u' 
the  causes  of  this  po^tiaa,  e« ' 
lately  arisen,  would  be  OUtildc  : 
The  old  sugar  hoii*ei  were  rerx  iriam^ 
the  workings  compamtively  gmafl*  Bpk  J 
ning  of  the  present  contory  then  wire  so  U 
sugar  refinery  firms  in  Bristol ;  the  namct  i 
known.  All  these  weire  at  full  work  orfithij 
some  melting  only  thn^e  hogsheads  a  ^ 
in  1875,  one  of  our  houses  is  c&pabk  of  I 
than  all  of  them  put  together.  In  thii  ] 
there  are  four  re:finerB  in  Bristol,  vii:^ 

The  fJounteralip  (M«Kt».  Finjaeland  Sooi) j 
The  Bristol  Sugar  Refifiing  OiaiMmy  .r  . 
tThe    Qaatle    Company    (Meam.    Wm 

Yonnf^,  and  Co.) ....*.. 

The  Avonside  Sugar  Reftning  CoropsDX*, 

Thus  working,  or  capable  of  working,  < 
IJOO  to  1,800  tons  a  week,  employing  ii 
men^  and  consuming  larjr**  qoftntities  &ii 
descriptionsv  giving  '  -itomaoya 

besides  creating  kr^'-  y  tran 

tensive  shipping  auu  ,<iiyui^  businsiibr^ 
iiima»  might  he  mention^  of  fhoM  wbfti 
and  increased  the  sugar  lrad«  and  i^&oiN 
and  are  passed  away  ht  ever,  bat  to*' Hi 
greatly  enlarge  this  papei*.  But  w^  nt-i-'J  n*!!^ 
paying  a  passing  tiibute  of  r<  - 
brance  to  the  memory  of  one^ 
who  did  more  than  any  other  Uf  j  111^^*1 
the  manufacture  in  this  city,  and,  indeed,! 
mannfaijture  thr^oughout  thtf  United  *" 
whole  an  gar-producing  world.  He  ««  •  ' 
known  to  luany  of  na^  of  a  warm  heart  aoi  { 
position,  generoiis,  and  ben^^voli^iit — a  Ban  ^ 
as  the  reward  of  his  own  applicatit>n  aodi  '~ 
flowed  in  npon  hiro+  had  the  wmrtg^  1 
fr<?ely,in  hia  liMirncs  for  the  bt-ntfit  oi othtr^ 
told  the  writer  that  he  4»0liiMd«irpdhtiii«rJl  tn\tM 
of  all  that  he  poeaeaiad*  He  hii  p««a*il  kw^  li| 
6c«ne  of  action,  and  iii>4oiihi  has  nuw  ImaiI 
a  go^  account  of  hi«  itawardehi|>*  lUy  •!* 
emulate  his  good  exAfiipla 


It  app^ara  from  a  Board  of  Tnid» 
the  iii^roeDtB^o  of  duubk  liaev  at  i»il«*|*'' 
ttbffimdi  block  n^-JiTmn  in  the  pnmnt  ymt  w 
c«n(.  of  the  £ngU»b  line*,  U^  pie  e^bL  d  t 
and  11  p*r  ctat.  ti  the  lri«t.  '      ^     ''''"  '  ^' 
neurk  tbfr  wbulp  of  thdr  d 
Bjittrn,  vi/ ,  BdsTol  imd    3 
n»if  HjtmmerriLiiilb  nud  <  V  tarf  I 

I/mrbin  l^righTf  n  «tad  So 
Uuv^r,  M»iil«»<tlMli1,  Mr"! 
N^^rth  )ui4  a^nth  W^terti 
!5iJi<refdihif»,  R^ytnnpy, 
KMle^rti,  City  M  Gl««gi>w  I 
Glasguw  and  Tuish-y,  nnd  ^ 

An  u<'                        iiuatiae 
trees  in  I '  •  ^'oo  b  I , 

t^  first  year,  is  being  ruiant  In  pmi  1 
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I  aiOGRAPHICAL  CONGRESS  Aim  EXHI* 
BITION  AT  PAKIB* 

[ntow   A    coMJtisroxD^jrr.] 

J  now  to  th©  French  section  ^  of  whioh  I  hafe 

Oticed  mtmy  of  tho  okiaf  cbaruct&iiHtitsi,  its^ecni 

)  justice  to  m&ko  the  remark  tbnt  the  genand 

I  impresaion  produced  on  the  vi»iiors  »  end* 

rfii^onrahle,  and  in  portimikr  sabTorPivo  of  the 

inotion  that,  as  h  nation,  France  wm  bi^hind  the 

Atteiv  gfioinrApliical — ^how^ver  true  thut  tnny 

-  of  their  army  nnd  staC  in  ootn  puTison  with 

oniflte  in  the  Init   wur.       Indeed,   anyone 

with   any  fttich  preconceived  idoA^   would 

|^f«aion  to  Tnodify  Buch  foregone  oondiision,  if 

ftly  to  withdraw  it,    Tho  exhibits  of  Eel  in  or 

would  olotie  0uSice  to  correct  the  accepted 

Mth  the  esthihitoTi*  DAmed   havo   received  the 

1  4  First- dau  MedflJ.    It  xa  worthy  of  note  also, 

niiniLr  m&rk  of  recof^nition  and  merit  htm  aUo 

to  a  Frwnch   Ifwly,    MudemoifriUe  OwT^Une 

{a  tnembt*r  of  the  Geographical  Bocbty  of 

bo«e  mima  ia  associftteii  witli  the  production  of 

ImiipB  which  form  no  important-and  interesting 

I  In  the  Geogrnphic^l  Exhibttiont    Theee  relieb 

>  &re  of  many  kindd,  and  serve  to  show  in  an 

r  Rraphic  manner,  and  as  it  were  to  eeab,  tho 

%icJil  con  figuration  K&d  contotirft  of  the  ooontrieK 

"i  so  reprcaentod.     They  eoniUtnte  important 

I  the  new,  higher,  and  more  identific  method 

phical    teaching,   characteriaed  an  the  topo-  I 

I  which  appedla  more  direotly  to  the  intellect 

i  Imiitinfltion,  awakening  &n  intelligent  ioterest 

Imbjoet  to  be  acquirod,  and  elevating  it  far  abore  I 

nonA  levi]rl  of  mere  leaTiiing  by  rote.     To  ii»e 

mn  phrttse,  th^e  relief  maps  ahould  bo  aeen  and 

Hppreoiated ;  wherefore  this  brief  reforenoe 

lit  njHi    ,  .i>j   to  enterr  into  details  would  encumber 

^%  ith  intrieate  explanationa. 

1  ir  exhibit  which  won  hononri  for  Ihe 

1,  ts  u  complete  map  in  relief  of 

jtle  of  1  in  l,000,OyO,  theverti- 

I'lO,  and  is  the  work  tif  Beveral 

iietion  with  the  eminent  mam- 

itute.  K.  LcTMsienr,  to  whom  a' 

lal  ho*  been  awarded*     A  similar  joint  i 

'  neral  scale  of  I  in  1^000,000,  produced  by  i 

r^iphical  Injlitute  of  Francei,  ia  also 

those  maps  ia  also  coloured  hypii* 

••..  wiLu  _k«  Linta  and  abade»  di«tingtil»hing  the 

on  taunt  and  levels.     The  adjoining  distrioibi  of 

;      nnn-i^  conntnea  are  also  inoloded  ther&in,  snoh  aa 

|b.  Uiily,  Sfritaofland,  Rhenish  Geroiany,  Belg^ium, 

I  W'^llu!  1,     It  is  a  most  ekbora,to  work,  and  it» 

bad  the  kboura  of  severed  years. 

i>4tinction  '*  awarded  to  Profesaor  Tan 

It  Ro^al  Belgian  Bi^hool  of  Kaviga- 

lisumrarsal  reootdinK  meteorograph, 

.  Medal  to  Dr.  Lemitrom,  Professor  at 

4  Univorsity,  Rweden,  for  hie  apparatus  for 

[jroduction  of  the  efTects  of  the  Aurora 

ruUte,  both  of  Lhem,  te   mstrunipnta   of  the 

htoal  el«ua,  not  prim&rily  geo^aphic^.    These 

"«,  however,  fully  merit  souiotbing  more  than  a 

notioe,  find  the  BUbjoined  details  wiU  supply  all 

i-'^ftnnry  for  their  appreciation. 

iricd  apparatiw  may  be  regarded  as  mark- 

:L:iiit  practical  advance  in  the  study  and 

a  cil  meteorology,  the  most  b'lrkwHrd  of  the 

Tho«e  who    Tiaited    the    Farid    E^pcisition 

\U  of  imi,  may  remember  the  meteorograph  of 

"iiechi— to  which  the  jurTi,'  aHfli|>:n«jd  the  hijk^heat 

5TWit€*l— which,  by  means  of  aeveral  penciU, 

■n  on«  ehoBt  of  papar,  the  indicalbna  of  the 

-^  md  pif  chrometerj  an4   on    »iother  oheet 


recorded  the  rainfall,  and  force  and  diiecLion  of  ihe  wind 
^-a  veritfible  monument,  9omQ  four  yards  in  heights  a4uL 
costing  some  £700  or  £SCFO.  Regarding  the  meteoro- 
graph now  cTihibitf^d  in  the  Belgian  section  of  the  Qeo- 
graphical  Exhibition  at  Paris,  it  is  evident  that  in  tlM 
past  Mght  years  considerable  progress  has  been  made  in 
thi3  simplifi[^tion  of  methoda  and  resulta^  as  well  oa  in  tht 
element  of  cofit^^a  considerable  bearing  eaaentially  on 
the  question  of  the  general  adoption  of  such  an  applianoe. 
The  Van  Rysselberghe  Uuivorsal  Eecorder^  by  meani  of 
a  eingle  graver,  antomatigally  engraves  and  gr&dnatei, 
on  one  and  the  aame  copper *piateT  the  indications  of  am 
many  instruments  as  mriy  be  desired,  and  of  whatever 
kind,  whether  idtuatcd  close  at  hnnd  or  at  a  distance. 
Moreover,  icnpreasiong  of  tho  platens  can  be  reproduced 
by  printjn;^,  and  miilti plied,  so  thnt  fliich  reoorda  can  he 
exchanged  between  the  different  ob^orvlngfttfttioilitmtll 
great  mm  and  small  coat^  The  li^e  of  the  initraiiieiit  At 
the  TtitlerieB  is  leas  than  2  feet  in  each  difoclioii,  ud  111 
oost  about  £160. 

This  automatic  apparatna  is  applicable  for  all  kindi  of 
sdenti&o  observalionsi  notably  meteorology  and  hydzo> 
graphy,  but  alsr^  for  BBtrouomy,  gunnery,  and  Other  like 
purposes.  It  acta  by  menna  of  recording  appliances  a| 
the  variooB  inatrumoutfii,  operAtini^  by  m>i!^otii:^  agencj 
and  connections  J  in  combination  with  horologicM 
and  mechanical  movem^^nte,  and  it4  records  may  be 
regulated  at  any  required  intervals,  by  the  attachment 
of  a  suitable  number  of  contact  poiota  around  the  dial  of 
the  clock,  to  be  ju;ted  on  by  the  minute  hand  in  its 
hourly  revolution.  The  etectric  current,  thua  intermitt- 
ently e^tablijihed,  n^leaaea  a  detent,  and  allows  a  coiled 
spring  to  effect  one  oomplete  revolution  of  the  cylindtJ', 
carrying  on  its  stirfaott  the  ooppor-plato  which  rec^ivea 
the  records,  engmved  an  it  by  the  fine  point  of  the 
graver,  set  in  action  aimultaneoiialy  by  the  current  on 
Uie  dosing  of  the  circuit.  It  will  be  undei!«tood  that 
the  engraved  or  dotte-l  line  is  practicnliy  continuoua 
until  intercepted  by  any  inttfrruption  of  the  electcio 
action,  which  is  brought  about  m  each  case  at  the 
moment  of  ceaaing  to  rtjcord  the  r€ftding  of  oftch  instru- 
ment, and  for  a  period  suM>:;tent  to  make  an  adeqimta 
break  ;  whereupon  tho  circuit  ia  again  renewod,  and  the 
en^ra%'ed  line  r^umed  by  the  next  recording  instm* 
TimnU  and  then  again  aiispended  and  so  on.  The  axie  of 
the  cylinder,  at  its  foot,  le  provided  with  a  projecting 
toothed  fiector  which  during  ita  revolution  engages 
succeaiivoly  with  cog^wheete  (attached  to  each  inatru^ 
meat  and  its  recorder)  arranged  suitably  round  the 
cylinder. 

Thoa,  0.f7.,  the  first  wheel  when  set  in  motion  can9e»  a 
sounding-rod  to  desoeiid  into  the  barometer  tube;  at  the 
moment  of  contact  the  circuit  is  completinl  iind  the 
graver  in  action;  cotiiequently,  tho  knj^th  of  tho 
engraved  line  oorreaponde  exactly  to  and  represents  th^ 
biirometrio  reading.  After  an  interval,  the  oog-whe«lj 
its  sector  having  pHsaed,  bocc?mea  stationary;  the  sounder* 
being  counter wfitghted,  is  withdrawn  from  the  merourj 
to  ita  normal  poeition,  tho  circuit  la  broken,  and  ttw 
graver  ceases  to  act.  The  engraved  lino  ia  oontlnued 
subsequently,  with  similar  interruptions,  recording  iinu- 
larly  and  consecutively  the  readings  of  tho  ordinary 
thermometer^  the  dry  and  wet- bulb  thermometera,  tho 
anemometer,  both  for  force  and  direction,  the  pluvio- 
meter, &o.,  aa  each  of  their  re^peotivo  cog-wheeU  ia  iet 
in  motion  by  its  corresponding  sector.  The  entire 
revolution  being  oompleted,  aud  nU  the  repfords  effected 
by  tho  breaks  of  contiguitjr,  tho  cylinder  hocoaiM 
stationary,  and  at  the  same  time,  by  meaue  of  a  partial 
movement  comuiunicated  to  on  endless  screw,  the  por- 
tion of  the  graver  ia  shiikd,  ao  th»t  the  next  recoriia  arts 
engraved  by  a  line  a  short  distaiUM  from  and  parallel  to 
the  preceding  one. 

In  tjbo  cate  of  indications  manifested  on  a  dial,  «tii^  ^ 
m    thoae  of  the   anemometor,  the  rooordiof  aufUuidj 
varies  slightly  in  detiii  ;  for,  to  lien  of  tho  iotiBdiog*rod 
or  **Inder/'  demanding  vertioaliy  until  it  ritchii  tkm. 


ass 


JOURNAL  OF  THE  SOCIETY  OP  ARTS,  Septbiib«b  10,  1S74 


iEnfiica  of  the  merciiiy,  a  WTolTing  ^flader*'  k  em- 
pitted,  which,  being  act  &e&  for  &  angle  reToIuticD» 
ffdAB  ronnd  like  n  centre-flecondi  band,  aesrehiDg  for  the 
fiuilc&tor  en  the  dial ;  at  the  momcDt  of  coinddencQ,  tJie 
action  of  tha  gravi?r  m  commenced,  and  the  reoord 
ejected  exnctly  us  in  th^  other  caac. 

In  a  pretisuly  similar  maaaer  may  be  obtuitied  Te- 
O^rds  of  the  tidal  wa^es^  the  dip  of  magnetio  needlca*  and 
ihe  like.  Moreover  it  is  to  be  remarked  that  by  a 
iniiable  orrangenient  of  insulated  wireis  the  recordfl  nmy 
be  made  at  any  one  central  ploee^  for  meteorological 
mstrumentii  located  nt  fttatmns  ekewhere,  or  on  a  coast. 
The  ongraYGd  plaiea  and  impfeasions  printed  therefrom^ 
m  hero  exhibited,  suffico  to  ahow  Iho  graphic  accuracy^ 
promptntfiSj  and  ease  with  which  auch  a  ayatcca  of  recorda 
can  be  maintained  and  spread  abroad. 

In  another  and  improved  yariety  of  the  mstriiment 
Uia  cylinder-aectors  and  cog-wheels  are  replaced  by  a 
detai^^  apparatusp  in  which  the  records  are  obtained  by 
the  to^and-ft-o  motion  of  a  horizontal  carnage ;  but  the 
opamtiTA  principles  are  preciacly  the  same*  In  both 
caae$  a  "mider,"  or  ohaervlQg  pobt,  act  in  motion  by 
idouk-work,  ia  despatohod  at  rogular  intervals  in  aearon 
of  ev^ry  indicator ;  and,  at  each  moment  of  contact,  it 
trauamits  an  electric  atgaal  to  the  graver,  which,  in 
inatant  obedience  thereto,  records  the  observation  in  a 
graduated  fonn. 

These  instruments  have  been  coniitructcd  for  Professor 
Van  Hyhselberi^ho  by  Mr.  Th.  ^chubrirt,  instrmnent 
maker  to  the  Univeraity  of  Ghent.  Besides  the  appa- 
ratus for  mfiieorological  and  tidal  records  at  Ostend^ 
there  is  one  oatabluihod  for  recording  the  tidal  phenoaieoa 
of  the  EUor  Scheldt;  and  another  is  about  to  be  put  op 
for  tho  Royal  Mtiskatiy  School  of  Belgium,  at  the 
Polygon 0  do  BriisHehaQt  Such  a  cheap  and  practical 
aystem  of  automatic  reoord.  rendered  to  a  conaidRrable 
tstant  independmt  rjf  fallible  human  aid*  is  calculated 
to  render  ine»timablo  service  to  the  future  of  scii^nco  In 
general,  and  meteorology  io  particular* 

If  Belgium  has  thus  distinguiahod  itflelf,  Sweden  is 
iLOt  backward  on  the  field  of  honour,  aa  evidenocdf 
amoo^  other  IhingSj  by  the  Lomatriim  apparatus  for  the 
artifictal  generation  of  the  Aurora  Boimtis  in  miniatnro. 
Thk  apparatus  is  dceigiiated  aa  "  one  of  the  reanlta  of 
the  Swedish  Arctic  Expedition  of  1858,"  and  haa  been 
dtTi^ed  by  Profefisor  Lematrom,  and  exec o ted  at  the  coat 
of  Mr.  Oacar  Btckson,  of  Gothembourg,  as  a  means  of 
demonstradng  that  the  Aurora  Borealii  is  an  electrical 
enrrent,  and  to  Uluatrate  the  theoretical  explanation  of 
that  natiiral  phenomenon. 

That  theory  la,  in  brief^  aa  follows  i— The  experience 
and  knowledgo  which  wg  poaaeaeof  the  electric  condition 
of  our  earth  ahoi^vs  that  the  globe  itwlf  is  an  electro - 
segatlve  conductor,  surrounded  by  an  atmoaphenc 
ftrfttum,  which  is  an  ifiolating  non- conductor,  and  gene- 
lally  eleotro-positjve.  The  electricity  of  tho  atmosphere 
may  be  due  to  tho  spheroidjul  nucleus  itaelf,  but  ia  more 
probably  gem  rattid  Ly  the  continuiil  evaporation  going 
on  at  the  war Ih' a  surfacei  either  directly^  because  that 
process  itaelf  causes  eleotricity,  or  inditectly^  by  the  fric- 
tion between  the  molecules  of  watery  vapour  and  air. 
Be  that  as  it  may,  electricitj'  certainly  eiista  in  the  atmo- 
sphere, and  may  be  regarded  as  accumulating  and  concen- 
trating more  especially  in  one  particulur  region  or  stratum 
thereof ;  for  it  i^  known  that  the  electrical  conductivity 
of  that  medium  increases  in  a  very  rapid  ratio  with  ita 
mref action,  or  as  its  density  decreases^  attaining-  ita  maxi- 
mum at  a  point  where  the  atmospheric  pressure  becomes 
reduced  to  5  or  10  millimetres  of  mercury ;  beyond  which 
point,  however,  conductivity  has  been  found  to  decrease, 
with  further  expansion,  only  in  a  slower  ratio,  at  dimi- 
nished prtiBsuree.  Thus  at  a  pressure  of  5  to  10  milli- 
metres the  eloctiical  conductivity  of  the  atmosphere  is 
ftoveral  hundred  times  greater  than  at  the  prtjsfiuto  of  50 
millimetrBe,  and  ccrtiainLy  ten  thouaand  times  greater 
than  at  the  ordinary  density,  at  the  earth's  surface,  of  760 
millmietrea,    But,  as  ia  known,  the  atmoaphenc  pressure 


dinnniahes  with  ita  height,  in  iOQQi4ia«?e  villi  ti 
law  ezpre^ed  by  LafdaAe"!  viU-faiovii  &cbi 
Gonaequenntly,  at  a  oert^n  etantuNiL  a^bQ^tti  j 
there  e^ats  a'  apherieal  ring  or  mtui  d  rartfterl  f^ 
mean  preaaure  of  about  6  miiUmetn«,  iifii  «h4 
electric  conductivity  is  relatiTely^epgn«t,tti«i«i 
regarded  as  a  condenser  in  nl^ion  I*  tka  IS^ 
regionst  interior  and  extedor  to  it.    Tbd  gloW  ilj 
fore  surrounded  hy  a  rarified  electric  eenrlarioivi 
trie  with  it,  isolation  being  effected  and  laaiatti 
the  intervening  air  of  anpcaior  deniity ;  and  aa  tbcl 
in  opposite  eleotrical  conditions,  via.^  the  gl&laB- 
the  air-fitratum  poaitiTe,  their  motaai  actum  ar^ 
tion  are  the  necessary  corollary ;  titrnvwrn^  m 
there  ia  a  difftrence  of  tem|H!rature  betw0A  ti*f 
the  eqiiator»  the    conductivtj  nir^ati^tQia  villi 
follow,  but— like  the  anow-line— eicwia  tl»  r 
form  of  the  ^rth  itself,  and  Uui  dJatanoi  I 
will  therefore  be  leas,  an4  eooi^qucslly  t^  i 
greater,  at  the  poles  than  at  th«  equal/ 
Aaauming  then  a  mean  lempiMI'ii 
Centigrade  (82  Fahr.)  at  tho  eouaXoi 
the  polea  j  and— 00  C,  or — 76  F*  for  ; 
iiod  air  stratum ;  andassumiiig  farth< 
aaturat^  with  moisture,  while  the  t*, :  : 
in  proportion  to  tho  elevation,   vr 
difference  in  the  rcfpcctive  hmghit  by  Cit»c»  ti  i 
lowing  formula;^ 

iF«  18,303  metiea  (1+0*002637  »#,  2 Qj 
H 

log.— 
A 
wherein  i  b  thi  height,  Q  the  Imtitade,  1 
tore  at  the  earth't  •nrface,  t  that  at  the^j|hr 
and  A,  respectively,  the  corr^ponding  ' 
in^  duly  reduced* 

Hence  it  results  that  the  hdght  of  I3i« 
preasure  of  5  miLUmetrea  ia  S7'M  IdlometMat 
and  34-25  at  the  polea,  or,  raapootivoly,  tM^M\ 
Eo  gliflh  milea,  and  consequently  we  m«j  Wfw  " 
trio  ten&ion,  both  on  the  eat^  and  in  ft*  i*f t  fci ' ' 
greater,  and  the  force  with  which  they  |rr!'L  ' 
■12  times  greater  at  thepoloa  than  at  the«i{ - 
mately.      Thea^fore  it  is  that  eleetrieity  »>' 
Polar'regiona,  producing  electrical  phaflo®** 
form  of  Aurora  liorealia  or  Polar  light 

It  is  a  remarkable  fiwJt  that  thunder  ttoTOi 
both  in  number    and  intenaity,   in  propirt^ai 
latitude  increases,  until  they  oeeae  ^lirdj"      ' 
70th  parallel^  having  previoualy  maaifliifn 
tensity.    The  eipknation  thereof  ii  tobf 
depression,  or  approximation  lo  the  earth*! 
atmospheric  storm  region,  and  also  in  tha 
or  comparative  cetaation,   of  evaporatfoo,  ti» 
cause  of  electricity,  with  aome  minor  aot~ 
ducing  actioni. 

From  all  thflae  ocmsiderationa  we  a»]r 
eleotricity  of  oppoaite  kind*  aoouniulatr.  4t  ih 
the  conductive  air  eone  and  at  the  en' 
manifesting  an  attraction  and  te&den. 
in  check  and  equilibrium  by  the  isolating  Q*^J 
tervening  non* conducting  atmosphenj, 
balance  ia  disturbed  by  metoorok^fical 
wind,  moiatiire,  evaporation,  tempento^  &«■♦  I 
trie  teoaion  prevaila,  and  mamifiitfatviM  i^w 
the  flaahea,  oomscations,  tayi  aad  itor  "" 
Aurora  BoreaHs^  which  itnprtl  ■nnh 
tho  Arctic  sky.  .  ^^^ 

In  the  apparatus,  a  small  braas^M*,  "niw^^ 
steel  point«  in  the  PoUr regiam^  WjMiytow*  ^n*" 
a  series  of  Greifider  tubet,  with  nnMtff^  *23 
the  air  strntum.  Theee  tnbef  aw  •"•■i^^*23 
line,  radiatiug  towarda  the  cantro  of  I^  pol^^JT 
isolated  theretrom  by  Bmtahl«  gla»  *»=»?*™"^3^ 
and  bearings;  l^y  are  provided  wilb  POSITS 
thdr  two  ezkenitUflit  «od  ^m«  ap»  «•«"»" 
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upper  ends  by  an  inanlAted  wire  to  earth.  The  brass 
iphere  is  similarly  connected  with  the  nej^ative  pc^e  of  a 
Btetac  electric  machine  of  which  the  poeitiye  pole  is  also 
to  earth.  So  soon  as  the  machine  is  put  in  operation,  the 
oonditions  of  the  two  condensers,  respectivelv  electro 
negative  and  podtiTe,  are  realised,  and  the  luminous 
phenomena  become  yisible,  the  e£feot  and  display  being 
intensified  and  enhanced  by  wioloeiDg  the  apparatus  in  a 
dtfk  chamber. 


UTILISATION 


OF    THE 
MAIZE. 


PRODUCTS   OF 


The  maase  crop,  or   Indian  com,  is  becoming  an 
enormous  produce  in  many  countries,  but  more  especially 
in  the  United  States,  and  the  great  difficulty  is  to  know 
to  what  useful  purposes  to  apply  the  yarious  portions  of 
^e  plant    Some  of  the  attempts  made,  more  or  less 
lacoessfnlly,  may  be  worth  alludine  to,  for  the  infor- 
mation of  those  specially  interested.      The  census  of 
1870  returned  the  crop  of  Indian  com  in  the  United 
States  at  440  miUion  buishels,  but  the  agricultural  returns 
of  a  year  or  two  ago  stated  the  yield  to  be  over  1,092 
million  bushels.    Mr.  Pakenham,  British  Secretar^r  of 
Legation,  in  his  report  on  the  commerce  of  the  Upited 
States  for  1873,  observes  that  between  the  total  con- 
•umption  and  the  total  exports,  as  compared  with  the 
yidd   ffiven  in  the  official  returns,  there   is   a   sur- 
plus of  nearly  664,000,000  bushels  of  cereal  products. 
Some  of  this  aggregate  is  doubtless  utilised,  but  there 
are  no  data  or  returns  anywhere  to  show  it    Inquiry 
from  season    to   season   only  elicits   the   reply  that 
when  not  burned  it  is  for  the  most  part  applied  to 
some  inferior  purpose  or  used  for  manure.    Now  such  a 
waste  as   this,  which   is  continually  increasing  with 
extended  cultivation  and  absence  of  cheap  facilities  of 
transport,  is  lamentable.     Our   consumption  here  of 
maize,  though  large,  is  never  likely  to  increase  greatly, 
and  there   is   the  competition  of  other   corn-growing 
cotmtries    in    Europe,  which  grow  maize  extensively, 
Bach  as  Russia  and  the  Lower  Danube,  and  Turkey 
(including  Moldavia  and  Wallachia).    Any  subsidiary 
naes  that  can  be  found  are   therefore  beneficial,  and 
deserve   notice.    The  envelopes  of  the  grain  cob   (the 
Bheathing  leaves  enclosing  the  head  of  com)  are  largely 
med  for  padduff  oranges  and  cigars,  and  for  stuffing  mat- 
tresses and  palliasses.  They  should  first  be  spread  on  an 
airy  floor  for  a  few  days  to  dry  before  they  are  put  into 
the  ticks.    In  New  South  Wales  very  good  mats  are 
made  of  it.     Paper  and  fabrics  have  been  also  made  of 
these  leaves  extensively  in  Austria,  and  the  yield  from 
these  is  30  per  cent  of  fibre,  10  of  gluten,  and  60  of  dough 
of  a  nutritive  character.    Other  useful  products  than  the 
grain  and  its  leafy  covering  have  been  obtained  from  the 
maize ;  sugar  and  molasses  have  been  procured  from  the 
stalk.    The  grain  is  largely  used  for   distillation.    A 
bnahel  of  com  gives  over  a  pint  of  oU,  which  is  easily 
poiified^  and  bums  with  a  clear  bright  flame.    At  a  dis- 
tillery m  the  vicinity  of  Lake  Ontario,  oil  is  extracted 
at  the  rate  of  16  gallofis  from  100  bushels  of  Indian  com, 
leaving  the  remaming  portion  of  the  com  more  valuable, 
and  in  better  condition  for  distillation  than  before  the  oil 
was  extracted. 

It  has  been  found  that  66  lb.  of  Indian  com  manufSsMs- 
tared  into  grape  sugar  produces  38  lb.,  and  that  21b.  of 
this  grape  sugar  used  in  brewing  produces  1  lb.  of  sac- 
charine in  solution,  so  that  one  bushel  of  Indian  com 
used  in  the  form  of  grape  sugar  produces  an  extract  of 
19  lbs.  gravity.  The  extract  obtamed  from  Indian  com, 
property  prepared,  registers  on  the  saocharometer  about 
the  same  as  good  nudt,  and  for  this  reason  has  found 
more  favour  thian  many  other  cereals ;  but,  although  this 
is  the  case,  from  the  fact  that  the  extract  is  not  a  pure 
■aooharine  one  as  procured  from  malt,  it  is  unavailable 
in  brewing  to  a  larger  extent  than  from  30  to  40  per 
cent,  and  even  not  to  this  extent  in  sununer  time. 


The  cob  on  which  the  seed  or  grain  is  raxiged  is  used 
for  yarious  purposes  in  North  America.  It  forms  a 
ready  stopper  for  bottles.  Ground  into  meal,  it  has  in 
some  instances  been  made  into  bread,  and  farina  has  been 
obtained  from  it  in  Austria,  and  it  is  an  excellent  food 
for  dairy  cows.  A  farmer  in  Ohio  found  by  comparative 
trials  that  it  was  cheaper  and  more  efficacious  than 
other  food.  He  tried  com,  oats,  and  rye,  and  gave  3d. 
worth  per  day  to  a  cow  for  a  week.  She  yielded  on  this 
food  138  lb.  of  milk,  making  6}  lb.  of  butter.  He  then 
fed  her  with  3d.  worth  of  cob  meal  per  day  for  a  week. 
She  gave  157^  lb.  of  milk,  making  71b.  7  oz.  of  butter. 
He  then  tried  the  cob  meal  scalded  for  a  week ;  the  cow 
gave  156}  lb.  of  milk,  yielding  61b.  6oz.  of  butter. 
Maize  cobs  have  recently  been  extensively  used  for  flre 
lighters.  They  are  first  steeped  in  hot  water  containing 
2  per  cent,  of  saltpetre,  and  after  being  dried  at  a  high 
temperature,  are  saturated  with  60  per  oent  of  resinous 
matter.  These  lighters,  which  are  sold  at  from  10s.  to 
16s.  the  thousand,  are  employed  with  advantage  and 
economy  in  private  houses  and  for  lighting  fomaoes.  By 
others  tne  cobs  are  immersed  in  a  mixture  of  60  parts  of 
melted  resin  and  40  parts  of  tar,  after  which  Ihey  are 
taken  out  and  allowed  to  dry.  They  are  then  subjected 
to  a  second  operation,  which  consists  in  spreading  them 
out  on  a  metaUic  plate  heated  to  212<^  Fahr.  They  are 
.finally  assorted  according  to  size,  and  tied  up  in  bundles, 
and  sold  at  the  rate  of  three  or  four  for  a  halQ>enny.  Tha 
establishment  in  Paris  (La  Soci6t6  des  Allumettes  Lan- 
daises)  for  manufactunng  them  employs  30  workmeo^ 
and  effects  sales  to  the  amount  of  £8,000  annually. 


COBBESPONDENCE. 


HALL-MABES. 


Sir,— Many  years  ago  the  Council  of  the  Horological 
Institute  addressed  the  Wardens  of  Gk>ldsmith's-hall 
with  a  view  to  the  adoption  by  them  of  a  less  obstructave 
method  of  impressing  the  Hall-mark  than  the  relief- 
stamp  then  and  still  in  use.  The  impress  of  such  a  stamp 
on  the  cases  of  gold  and  silver  watches  distorted  the  cases^ 
and  gave  great  additional  labour  in  the  manufeuiture,. 
with  consequent  extra  cost.  The  correspondence  on  the 
subject  is  contained  in  one  of  the  earlier  volumes  of  the 
Eorological  Journal,  The  Coundl  advocated  a  linear 
stamp,  which,  simply  cutting  an  outline  in  the  gold, 
would  not  have  distorted  the  shape  of  the  case,  and  thus 
would  have  saved  cost  in  the  manufacture.  The 
measures  of  the  Council  were  defeated  by  the  action  of 
the  case-makers,  who  feared  that  foreign  workmen  might 
come  over  to  make  cases  and  so  lower  wages,  against 
whom  the  present  custom  of  disfiguring  the  work  when 
formed  is  a  sufficient  barrier.    The  case-makers  held  a 

Eublic  meeting  in  Clerkenwell,  and  voted  that  the  present 
iw  and  custom  in  force  respecting  Hall-marking  cases 
was  most  desirable,  and  that  change  would  be  injurious. 
With  such  a  resolution  the  members  for  Finsbury  were 
disabled  from  Parliamentary  movement. 

The  Horologicfld  Institute  also  complained  of  the  dis- 
figurement of  the  work  caused  by  the  scraping  which  the 
assayers  practised  in  order  to  obtain  material  for  the- 
assay,  which  rendered  it  necessary  that  the  gold  should 
be  thicker  than  the  finished  article  re<}uired,  so  that  the 
hollow  formed  by  the  assayer's  scrapmsp  tool  might  bo 
obliterated  by  the  reduction  of  the  whole  surface  to  the 
level  of  the  lowest  point  of  the  hollow  which  the  assayer 
made.  The  Council  referred  to  the  practice  of  the  Paris 
assayers,  and  through  our  ambassador  at  Paris  were  able 
to  confront  the  custom  of  Paris  with  what  the  Gold- 
aoiiths'-hall  alleged  was  the  law  of  France.  The 
organised  opposition  of  the  case-makers,  however,  availed 
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to  olitok  any  fdrtlbar  action  oa  the  part  of  the  Hoio- 
lo«cal  CoimcIL 

Thare  was,  it  moat  ba  adanttedyaome  fonain  fiia  pro- 
poaitiooi  of  the  Gtoldamith'a-kall,  tiiat  any  alteration  in 
ue  cfaaracter'of  the  stamp  wonld  put  a  doabt  on  the 
gennineneas  of  the  atamp  until  a  generation  had  learnt 
the  reality  of  the  new  tyi»e,  and  that  the  oompetition 
between  Kngland  and  Switaedand  in  the  race  of  cheap 
prodoction  ooald  not  but  be  afFeoted  by  the  admittedly 
more  espenaiTe  system  enforoad  by  the  HalL 

Many  of  the  elements  of  the  question  of  Hall*marking 
ave  involved  in  this  special  instance  of  watoh  cases,  but 
by  no  means  all  of  them  in  respect  of  jewellery.  There 
ctOL  be  no  real  objection  to  any  alloy  of  gold  being 
adopted,  either  in  respect  of  hardness  or  oolour  or  cheap- 
ness, that  Uie  consumer  may  choose  to  use. 

To  limit  the  alloys  to  some  definite  ratios  seems  to 
tnteifere  with  a  natural  right.  To  give  protection  as 
to  quality  of  material  ib  wdl  enough,  but  this  becomes 
onimpartent  when  the  material  is  the  least  item  in  the 
cost  of  the  article,  and  on  all  the  other  items  the 
aonsumer  is  at  the  mecey  oi  the  seller  or  the  law  of 
€metU§mpt9r. 

If  a  person  has  oonfidence  in  tiie  seller  or  in  his 
judgment  aa  to  the  quality  of  any  article  he  wishes  to 
buy,  to  subject  such  a  one  to  the  cost  of  an  independent 
▼akiation,  and  the  proceas  of  stamping  with  its  costly 
obstraottveness,  seems  to  interfere  with  the  liberty  of  the 
anbie^  and  to  savour  of  arbitrary  taxation. 

The  French  manufacturer  of  jewellery  is  limited  to 
the  use  of  18-carat  gold.  The  ornaments  he  produces 
are  therefore  for  the  most  part  so  fragile  that  their  use 
in  this  country  is  limited  to  a  small  class.  The  French 
jeweller  strengthens  his  tinsel  fabrics  with  cement,  but 
even  then  they  are  too  frail  tor  the  bulk  of  the  English 
population. . 

The  English  manufacturer  alloys  his  gold  sometimes 
largely,  and  is  able  to  produce  cheap  jewellery  of 
auffioimit  strength  for  general  service. 

There  are  many  objects  of  jewellery  that  cannot  be 
Hall-marked;  the  blow  would  destrov  them.  There  are 
others  so  compounded  of  parts  that  the  idea  of  certifying 
to  the  iriiole  article  being  genuine  is  childish,  so  far  as 
•tamping  avails  for  such  an  end,  and  unless  a  complete 
oertincate  can  be  produced  like  all  half  truths,  an  object 
partly  Hall-marked  is  doubly  treacherous. 

The  trade  over  which  the  Goldamiths'-hall  presides  is 
not  now  as  of  old ;  its  magnitude  is  now  such  that  it  has 
passed  the  bounds  of  personal  supervision.  The  freedom 
of  import  from  abroad  still  more  dissipates  the  authority 
of  the^  Hall,  and  the  fertility  of  ingenuity  in  foreign  cities 
to  which  our  work  may  be  sent  invalidates  the  authority 
of  a  stamp  which  does  not  cover  evcuy  part  of  the  article, 
even  if  the  stamp  itself  is  not  imitated,  against  which 
there  is  no  protection.  Ckrmpulsory  Hall-marking,  there- 
fore, has  too  many  objections  to  be  admissible.  Yolnn- 
iary  Hall-marking  may  well  be  tolerated,  as  between  the 
manufkoturer  and  the  retailer  it  provides  a  security  that 
the  latter,  who  may  be  desirous  of  acting  fairly,  shall  be 
mble  to  authenticate  the  quality  of  his  material  if  he 
•brinks  from  the  unfortunately  severe  necessity  of  cut- 
ting indiscriminate  aamples  of  the  articles  he  is  buying 
and  sending  *them  for  assay,  a  step  to  which  there  are 
many  obstacles,  first,  the  cost  of  the  injury  done  to  tiie 
finished  wo^  next,  the  unpleasant  relation  it  creates 
between  men  dealing  together,  the  more  difficult  when 
one  is  pecuniarily  indebted  to  the  other,  yet  it  is  a  step 
whidi  no  retail  dealer  should  shrink  from  if  he  would 
preserve  hia  own  honour  unblemished  before  the 
pubHc 

For  the  public  the  eaaiest  security  is,  first,  the  purchase 
of  their  jewellery  from  persons  of  established  character,  or 
if  the  temptation  of  prices  or  importunity  of  new  man 
andeavouring  to  gain  a  footing  be  yielded  to,  then  the 
careful  claim  of  an  invoice  describing  tiie  character  of 
the  article  sold  from  the  vendor.  Whether  such  facility 
aa  this  is  the  only  protection  society  should  offer  against 


franduleat  dedan  if  a 
than  Ha11*Tnft.w^r{qg. 

To  check  frmoda  in  tBadenima  araao  compsiwit  iithc^ 
in  the  trade,  yat,  exoapt  in  the  oaas«f  those  who  ktii 
retired  from  business,  the  power  of  pniiiihiny  xivili 
is  too  dangerous  lor  the  hands  of  asdiBazy  oiea.  Titii 
a  well  ordarsd  mrganisation  of  aooietytheaauccissofn^ 
apower  seems  proper,  for  no  olaaa  of  the  ststs  fnatti 


court  to  the  cottage  is  wortiiy  of  being  invested  vitkia 
checked  power. 

For  such  an  office  I  know  of  no  better  matenil  thii 
the  courts  of  the  Oity  guilds,  always  providiag  tkstttef 
shall  contain  such  a  proportion  of  trade  memben  ubj 
give  validity  to  their  opinion.  The  iospectioii  o(  tls 
quality  af  work  offered  to  the  public  is  one  of  their  aocidl 
duties,  and  adapting  themselves  to  the  altered  oooditifli 
of  things,  the  same  office  mig^  be  usefully  exsmiei  ' 

The  struggle  for  the  appointment  of  aaalyst  «d| 
then   have   been   avoided,    for  the   fanottom  of  dt 
several  guilds  would  have  sdrsady  covered  the  gaiai 
— I  am,  &&, 

Jio.  J«s& 
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Teehnieal  Education  in  Sazony.—The  <*Ta^ikxB 
Mittweida,"  high  school  of  engineering  in  Mittw8idt,Sizi]^, 
has  completed  its  handsome  new  premises,  and  taeam^pii 
forperiodsof  from  one  to  three  and  >-half  years  topapwj^ 
for  the  profession  of  mechanioalengineert,eaoh  yottttnoarag 
individual  care,  and  being  trained  in  draugrfatsmoiki^  «• 
preparation  of  speoifisations,  billaof  costs,  and  «o«,Bln)- 
unotory  to  independent  machine-designing.  Tfc>fc»» 
the  six  months'  course  are  £6,  lodging  being  proanMia 
the  ndghbourhood  at  about  £2  monthly.  Aboot44IOaaiiia 
are  in  attendance,  the  ages  varying  from  fiftam  to  thmy- 
eight.  An  analysis  of  nationalities  shows  tiut  the  ^am 
number  of  students  are  from  Qerman  States,  that  wb^, 
however,  twenty-four  from  Russia,  five  from  HoUiad,  vi 
two  from  Italy,  while  no  Knglishmsn  is  entend.  UarC. 
Weitzel  is  director. 

Wine  without  Orapaa.—At  a  reoent  ssMion  of  Ji 
International  Yiticultnral  Congress,  at  llontpehar,  mt*"* 
Journal  of  Applied  Science,  M.  Saint  Pierre,  a  pwta"*" 
the  Medical  CoUege  of  that  dty,  gave  some  lacu  in  npti 
to  this  fabrication  of  imitated  wines,  a  br*nch  of  do«"J| 
which  has  of  late  rapidly  developed  in  H^rault,  mfixaSj 
at  Cette  and  Mtee.  The  product  of  this  mannf^tw  ■ 
mostly  exported,  the  bulk  benjog  eent  to  Rnsiia,  D«i»rt. 
Holland,  England,  and  Nordi  and  South  Amerioi.  wj 
alone  makea  nearly  6,000,000  galkms  per  "nasi,  m 
about  16,000^)00  francs.  Two-thirds  of  this  is  tanaami^ 
America.  The  only  wines  that  can  be  saoeesafany  urissa 
are  those  rich  in  alcohol,  such  as  tha  winasef  »t^^ 
Portugal.  It  is  not  true  that  grape-joioe  is  the  oaly  ««2 
omitted  in  the  composition  of  these  wines,  *•  ^  *  "! 
cheapest  ingredient  Nor  is  colouring  matter  ujad  » JJJ 
extent,  aa  the  wines  to  be  imiUted  are  white.  The  *'<** 
gaeee  formerly  coloured  their  wines  with  elder-beniBi  » 
abandened  it  on  finding  that  H  injured  the  wise.  i» 
imitation  of  Spanish  wines  utilises  a  large  •nw"^^"TJ 
wines  m  the  south  of  Franoe,  the  prodnstian of  ^awap; 
been  stimulatsd  of  hkte  years.  Thess  wtoes  shoy  aiKo^ 
eleven  per  cent  of  alcohol,  but  with  the  additfcm^lJJJ?; 
mulberry  and  alcohol  the  strength  is  rsisrfto  tajaj«r 
peroeat  The  professor,  with  great  fwahnei^  pJ-Jj; 
the  encouragement  of  this  industry.  The  nM8nh«ii«^ 
Congress  visited  Cette  and,Mej6e,  and  iaspeeccd  w^^^***!^' 
factoriea.  One  of  the  Urgest  at  Cette  had  rtien  ^nd  oj 
280,000 gallons  in  cellars  oontamhigfromSO.WOtoiw^ 
gallons  each.  The  total  value  of  the  whole  «P»gJ 
stated  at £40.000.  At  M^ze  one  aetsbUshmfflts^aajjJ 
the  visiton  by  the  vsat  extent  of  its  osapws  r'ZLzlZ 
stem  engines  of  gseat  power  puiBplagihswias«»P^ 
istetas  into  tha  asska. 
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FIOCIEDINQS    01    THE    SOCIETY. 
V     ixTiNcnoir  of  fiee  iir  miFi. 

Bk«  FotlnTgill  Gold  Modtd  is  ofltered  for  an 
iffieiL'tive  moaas  of  preventing  or  of  ^xtingTiiahing 
ire  on  board  sbip^  Communications,  illustrated 
if  need  be  bj  models  or  working  drawinga,  must 
1»  sent  in  to  the  Society  not  later  ihtm  the  tiUiot 
D™^*mber»  IST^.  The  Council  will  take  into 
ib  riiUon,  with  a  view  to  reward,  the  best 
vrun.n  paper  containing  Huggeatioaa  fitted  to 
Hfe8  prcwentiou  of  fire,  or  the  means  to  be 
^■Mi  for  the  safety  of  life  and  property  when 
^^Kireaka  out  on  board  ship.  Th€»  CouncU  reserve 
IRbemfielTes  tlie  right  of  withholdings  the  medal 
w  reward  offered ^  if,  in  the  opinion  of  the  Judges, 
e  of  the  caommunieationB  sent  in  are  deservitig. 


KxiHninationa)  be  given  in  separate  Bttbjeoti,  Wtin 

order  to  obtain  a  "Certificate  in  Commercial 
Knowledge,"  &,  candidate  must  pass  in  three  sub- 
jects at  least,  two  of  whicb  must  be  Arithmetic  and 
English. 

The  papers  set  in  most  of  thes6  subjects  wiH  to 
some  extent  differ  from  those  of  former  years^  in 
being  specially  adapted  to  test  the  caudidatet* 
knowledge  from  a  commercial  jK>int  of  view. 

Prizes  will  be  given  as  heretofore.  Tb©  regulA- 
tions  are  now  under  consideration  *  and  the  Pro- 
gramme will  be  published  as  soon  as  the  detaila 
have  been  finaUy  arranged. 


kCOlCMEECIAL  EXAMlHATIONe. 
kOo  tbo  Soeioty  of  Arts'  General  Examinations 
establisbed  ia  18J'),  the  Universities  of  Oxford 
^  Cambridge,  the  Science  and  Art  Department 
^,  itiQ  Government,  and  other  pnblic  bodies,  follow* 
il|g  the  example  of  the   Society,  have  instituted 
■KazEunations,  which,  to  a  certain  extent,  supply 
fei«plii£e  of  those  of  the  Society  of  Arts*     Hone  of 
I ,  however,  are  specially  adapted  to  young  per- 
entering  uommercial  life,  whether  us  clerks  or 
rwise,  and  the  Council  have  therefore  decided  to 
lilish  examinations  of  a  commercial  character, 
'Ymg  that  such  examinationa  will  be  of  great 
limctdcal  beneiit,  and  specially  within  the  province 
•I  t  Society  estahliahed  for  the  encouragement  of 
khm^  Maiiuf  lectures,  and  Commerce, 
*rhe  subjects  lor  examination  will  be  as  follows: — 
I    ArithcaeUe. 
:.  English  (composition,  correspond^ice,  and  pr^ds 

writing). 
3v  Book -keeping. 

\    Cotntnercial  iiifitory  and  Geography. 
.  Shorthand, 
.  Political  Economy* 
French. 
Germiin, 
'.  Imlian. 
L  Sp&niah. 

rtificates  win  not  (as  h^-etofore  in  tbe  General 


MISOELLAITEOXrS. 


RIVEBS  POLLUl  ION  AND  WASTE  Of 
MANURE.^, 

In  France  the  appUdLtion  of  science  and  art  th^ 
queatiou  of  the  utiliiation  of  th©  waste  products  of 
meinulactiir^  for  agricultural  prodoction  b^  betsn  in 
advance  of  Jicivthin^  yet  done  in  thia  country  by  any 
public  autbority.  Uf  thia  thfl  following  report,  laid 
befoto  the  Academy  of  Sciencea,  and  for  which  it  has 
awaided  its  pn^^,  may  hfk  presented  as  an  o^imiplL'. 

1  may  chum  it  as  following  a  courso  of  experimenta- 
tion by  trid  worka  undi^r  tcienlifio  direction  for  the 
sppUej.tion  of  putreaciblo  matter,  denoted  as  iewngOi 
to  fl^cultural  production,  made  ut  my  sug^gestiun  for  the 
French  GovommtjQt,  by  Professor  MolJ,  of  tho  Con- 
servoir  det  Arts-et-Matiors,  aad  by  M.  Milie.  the 
Ing^eur-en-d^f.  The  most  imtrnclive  part  of  Uie 
works  described  in  the  paper  is  that  ^  showing 
the  prompt  meaiui  requisite  fot  the  application  of 
putroacent  matter  befortj  it  can  eat«r  into  the  putrid, 
BtageT-— the  dangiirous  uflniUry  condition.  Here  the  dis- 
Imetion  iMitween  matter  whfch  is  putroaoont*  and  matter 
which  ia  putrid,  between  sewage  which  is  potrid,  and 
80 wage  which  is  fresh,  ii  very  little  known  or  rtgnrded. 
Adi^nnced  docomposltioa  and  putridity  is  commonly 
acc^iptcd  as  the  normal  oooditlcn  of  all  town  sewuge. 
Indeod,  in  many  instances  local  autliorities  have 
heeu  ptit  to  heavy  expense  Ut  form  largo  tanks',  or 
sewer  resorvoira^-goneiilly  oncoT^red-^-to  roceivo  and 
detain  rt^faie,  which  tanks  tend  to  nuJta  it  palrid; 
that  is  to  say,  to  waste  it  before  it  can  be  appliod.  Such 
works  and  their  expenaes,  to  the  proEt  of  engineers  tmd 
contractors,  are  represented  to  the  anses«Qtado  authorities 
aa  absolutely  neeeeeary,  and  they  thus  ooatributf*  to  the 
expenses  which  render  sewage  farming  unprofitable. 
By  late  default  of  the  central  authority,  first  in  not  in- 
forming itself,  and  noit  in  not  anpplying  the  best  informa- 
tion lor  local  guidanoe^  the  ratepayers  have  been  bur- 
thened  with  ©xoeaaive  charges  for  snoh  works  which  an 
pernicious  and  wasteful.  Dantzig  presents  an  example 
of  the  Tmintermpted  application  of  as  wage  thronghottt 
the  year,  and  shows  tliat  the  storage  of  putreaciblo  matter 
is  unneceBaary,  evt^n  during  long  and  aeyere  froata* 

In  1850,  at  the  General  Board  of  Health,  we  carefully 
collectod  iniomiatioii  on  the  means  of  rend^n^  land 
penncablo  to  air  as  well  as  water  by  snbaoil  drainsga, 
for  the  immediats  absorption  of  putrescible  matter  and 
the  prevention  of  waste  and  injury  by  putridity.  The 
claim  of  tho  author  of  the  paper  for  independent  origi- 
nality on  this  topic  maVi  I  believe,  be  accorded  for  France 
and  the  Continent,  The  results  he  has  obtained  are  of 
much  value  tn  the  devdopBOsnt  of  the  principles  applicable 
to  the  suhjoet,    In  ignorance  of  them,  and  by  supeisatn* 
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ration  of  a  flhallow  aor&oe  of  loil— by  tiia  oreataoiL  of 
Biiid^  puddl|»,  and  of  conditions  of  putridity,  in  &ot 
bj  the  creation  of  bad  manh  aorfaces,  has  given  rise 
to  the  prejudice ,  that  sewage  application  is  essentiallj 
offensive  and  improper  for  the  vioimtj  of  towns,  and  as 
needing  the  corrective  application  of  patented  deodorants 
and  **  oisiniaotantB,"  as  they  are  called ;  whereas,  with 
proper  and  prompt  applications  the  principle  of  water 
carriage  maybe  made  uie  ooneotive  of  ue  great  waste  and 
offensiveaess  of  solid  applications  of  manures  in  the  top 
dressings  of  market  gaidens  in  the  vicinity  of  habitations 
though  from  custom  no  objections  are  made.|  For 
example,  by  departmental  ignorance  and  sloth,  to  which 
it  is  time  there  should  be  a  coirective,  the  parks  are 
manured  witii  putrid  street  scrapings.  This  putrid 
manure,  after  having  been  wasted  by  evaporation, 
is  further  wasted  by  emanations  in  the  strsets,  until  it  is 
disintegrated  by  decomposition,  when  the  rain  may 
liquify  the  manurial  particles  and  carry  them  into  a 
slmllow  subsoil  generally  ill-prepared  for  absorp- 
tion. Meanwhile,  the  surface  of  the  parks  is  kept  for 
weeks  in  an  offensive  and  dangerous  sanitary  condition. 
By  a  proper  application  of  the  same  manure  in  a  liquified 
form,  the  process  of  absorption  would  be  completed  in  less 
than  an  hour,  and  with  more  than  the  double  productive 
results.  The  highest  applications  of  the  solid  manures 
in  market  garden  culture  are  beaten  in  quality  as  well  as 
quantity  by  the  sewage  fums. 

Anouier  point  of  observation  in  the  paper  is  the  nar- 
rative of  the  trials  made  to  determine  the  absorptive 
power  of  soils,  and  the  extent  of  superficial  area  required 
for  tiie  utiUsation  of  the  liquified  manures  from  towns  or 
manufactories.  I  have  always  urged  the  adoption  of 
preliminary  trial  works,  by  the  water-pot  or  water-cart, 
to  determine  the  area  of  land  needed;  but  from  the 
common  default  of  such  precaution,  instances  are 
almost  general  where  threerold,  and  even  more  than 
fourfold,  the  land  needed  has  been  occupied  and 
where  there  has  been  a  three  or  fourfold  extension  of 
carriers  and  distributing  apparatus  beyond  what  is  now 
proved  to  be  needed.  By  usmg  too  small  pipes,  by  "  wire- 
drawing "  tiie  liquid  manure,  and  by  defective  adjust- 
ments, a  double  or  treble  expense  of  pumping  over  the 
excessively  intended  area  has  been  f  requentiy  incurred. 

The  author's  conclusions  as  to  the  advantages  of  the 
distribution  of  sewage  in  as  finely  divided  a  state  as 
possible,  in  spray,  acUipted  to  the  receptive  or  absorptive 
conditien  of  the  soil,  as  is  well  known  in  horticulture, 
are  corroborative  of  those  I  obtained  in  fovour  of  distri- 
bution by  the  jet,  or  by  flexible  pipes  as  carriers,  with 
lateral  apertures,  as  against  the  old  method  of  distribution 
by  water  meadows  and  submersion,  equally  objectionable 
on  the  score  of  expense  of  such  works,  as  well  as  of 
waste  of  manure  with  inferior  results. 

When  to  these  defaults  of  unprotected  ip;norance  on 
the  parts  of  the  local  authorities,  and  empiricism  on  the 
parts  of  the  ajg^ts  they  are  led  to  engage — are  added 
three  or  fourfold  rents  exacted  for  the  use  of  land  for 
public  purposes,  excessive  parliamentary  and  legal  and 
professional  ex^enaes — it  is  easy  to  account  forthe  common 
results,  that  water  carriage  and  water  distribution,  essen- 
tially much  the  cheapest,  are  by  such  administration 
made  the  dearest,  and,  as  late  unexamined  Parliamentary 
returns  would  appear  to  show,  that  sewage  farming  does 
not  pay.  Eixwur  Ghadwick.. 

East  Bheen,  Surrey,  Sept  12. 


POLLXrnOlf  AXD  PUBIPICATION  OF  BrVBRS.* 

The  estimation  of  the  amount  of  oxygen  held  in 
solutionf  adds  a  third  to  the  two  melihods  already 
Imown  as  available  for  detsnnining  the  degree  of  pol- 
lution of  any  stream.    These  methods  are  :— 


•  Ad  99nj  by  U.  A.  Gtfmrdin,  to  whMi  the  price  wm  awirdtd 
by  the  PmU  Aoedemy  of  flciMice  in  1874. 
t  Uioally  In  thli  coootry  termed  "  flree  ozygea.** 


Firstiy — By  observing  green  plsnts  and  aquatic  mol- 
Inske. 

Secondly — ^By  microscopically  examining  aip4t  and  i«- 
futoria. 

Thirdly— By  the  amonnt  of  oxygen  held  in  aofaitiflB. 

I  have  sought  to  ascertain  whether  theee  three 
methods  agree,  and  I  have  taken  the  Hiver  Vede  from 
Reims  to  Bndsne  as  mv  field  of  observation.  I  bars 
gone  over  the  banks  of  the  Yesle  by  Cormontrenil,  IV- 
chambault.  Saint  Brice,  Macau,  Compens^  Mnisoo,  Tn- 
lerie,  Joncheiy,  Fismee,  Bazoches,  and  BraisBe— that  a 
to  say,  for  a  distance  of  about  60  kilometres  (17^  mSsi), 
the  first  time  in  April,  1873,  when  the  water  was  wj 
high;  a  second  time  in  August  of  the  same  year. 

The  fiow  of  the  Yesle  never  exceeds  6  to  8  cabic  metm 
(1,320  to  1,760  gallons)  per  second.  In  summer  it  isas 
low  as  0*600  or  even  0*200  metres.  The  dafljfiowol 
the  Reims  sewers  is  19^0  cubic  metres  (4,18C,O0t 
gallons). 

According  to  the  analysis  of  Measra.  Maridoit  and 
Mangon,  the  avera^  composition  of  the  waten  of  fte 
sewers  is  the  following  : — 

Kilos. 
Organic  matter  0*833  \  ^^  ^. .    ^^.-^ 
M^eral  matter  0*907  j  ^  ^^'''^  '^'^' 

1*740 
Of  this  0*9i0  is  in  suspension,  aAd  about  0*600  in 
solution. 

According  to  this  composition  aboat  30,000  kib- 
grammes  (66,000  lbs.)  of  impurity,  of  which  15,000  kik>- 
grammes  are  solid  deposit,  each  day  pollute  the  Terife 

The  River  Yesle  has  a  very  slight  fall,  the  ftses  c( 
which  is  checked  by  the  dams  of  numerous  maaaA> 
tories  established  on  its  course.  Below  Reims  it  lows 
over  marshy  ffround,  and  almost  on  a  level  w^  Ibe 
swamp  which  fbrms  its  banks.  It  is  not  embanked  say- 
where.  At  Cormontrenil,  abeve  Reims,  the  Vesle  iaelsv ; 
it  flows  upon  a  bed  of  sand  and  lime-stone.  Then  b 
very  liUle  mud.  Fish  live  there  in  the  midst  of  eAerw. 
water-cress,  iris,  &c  Cray  fish,  Cfprit  fa6m^  are 
plentifiiL  The  water  is  certainly  wholesome;  brut  I 
never  found  shells  or  trace  of  mollusc  spawn  upon 
the  water-]>lants.  I  do  not  know  to  what  emaab  to 
attribute  tms  absence  of  shellfish. 

The  temperature  of  the  water  varies  firom  toi  to 
rieven  degrees  (Centigrade),  and  the  baromeCxicBl 
pressure  vsried  between  75  and  76  centimetvos  (akoct 
29  or  30  inches)  during  my  first  visit.  The  teK 
of  tiie  water  from  CormontreuU  to  FUchambanH  I7 
hyposulphite  of  soda  gives  11  cubic  centimetres  ii 
oxygen  per  litre.  At  Fl^^chambanlt,  a  suburb  of  Bmns, 
an  arm  of  the  Yesle  passes  by  some  d^e- works.  Tbe 
waters  become  colours,  and  the  fish  disappear.  It  ii 
the  same  with  water-cress  and  eharas.  Upon  the  banks 
are  found  tufts  of  Spar^anium  Hwiples^ 

From  Fl^chambault  to  the  gates  of  Paris  the  oxygea 
held  in  solution  diminishes.  It  decreases  from  11  to  9 
cubic  centimetres  per  litre.  Hus  decrease  is  very  rcigokr, 
in  proportion  to  the  distance. 

Between  the  gates  of  Paris  and  Saint  Brioe,  tlie  Yesk 
receives  the  fiow  of  the  five  principal  sewers  of  Hsins. 
There  is  scarcely  any  vegetation  at  tiie  mouths  of  the 
sewers,  but  it  becomes  very  active  when  the  sewer  water 
is  diluted  by  the  waters  of  the  Yesle,  oonilrming  pR- 
vious  observations  on  the  waters  of  the  Seine. 

At  Saint  Charles  the  sewer  water  is  dealt  with  ai 
follows: — ^The  water  is  run  from  the  sewer  on  to  a  fiat* 
well-beaten  fioor,  exposing  a  total  sorCsos  of  8,316 
square  metres,  on  which  straw  has  bean  spread;  wsto- 
running  slowly  and  in  a  shallow  stream  over  tiie  straw, 
which  is  retained  in  its  place  by  posts,  deposits  on  d 
organic  matters  which  it  holds  in  suiq>enston.  An  actrre 
fermentation  takes  place,  and  the  straw  bsocmss  a  t«ry 
valuable  manure  for  vines,  but  not  of  mi^  vahv  tic 
other  plants. 
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l&ecoteofical  ezftmmation  ahowi  Vtk»t  a  Tery  oon- 
aidanble  q«angtliy  of  B^ggitOoa  Ma  and  of  OsdOarut 
naimt  is  developed  fhere.  This  treatoient  does  not 
peneptftly  tatproye  the  sewer  water.  At  the  exit  as 
well  as  at  the  entranoe  these  waters  are  incapable 
x>f  beooniog  char^  with  ozTsen  held  in  solution. 
These  works,  made  in  1852,  have  smoe  1861  been  almost 
entirely  abazidoned. 

At  Saint  Brioe  the  water  of  the  Yesle  is  thoroughly 
polluted.  The  B^ggiaUa  alba  grows  there  abundantly. 
The  sun  hastens  its  deoompoaition.  The  0$eiUaria 
naUma  springs  up  from  the  bottom  of  the  rirer,  and 
ooTers  the  whole  sorfaoe  of  the  sluggish  water  with 
a  thiok  blackish  coat  At  first  sight  this  coat  seems 
solid.  Animals  hare  often  rushed  on  it  miafAirtwg  it  for 
film  ground.  Sometimes  strangefs  travelling  have  been 
victims  to  the  same  mistake.  At  the  outlet  of  Saint  Brioe, 
the  quantity  of  oxygen  held  in  solution  in  a  litre 
of  the  Yesle  water  does  not  reach  one  oubio  centimetre ; 
in  several  places  there  is  none.  F^om  Saint  Brice,  turf 
pits  and  private  enclosures  prevent  our  following  the 
banks  of  the  Yesle.  I  was  only  able  to  rejoin  the 
Yesle  six  kilometres  farther  on  by  road.  At  the  mill  at 
Macau,  Beggiatoa  and  OaetUai-ia  natana  have  nearly  dis- 
appeared; tile  bed  of  the  Yesle  is  covered  wiUi  long 
whitiBh  alga  called  hyphaothrix. 

Above  the  mill  of  Macau,  the  water  holds  in  solution 
7*4  cubic  centimetres  of  oxygen  per  Htre.  The  river  tunis 
a  turbine  at  the  mill,  and  by  the  agitation  a  S^eat  quan- 
tity of  gas  is  set  free.  At  the  time  of  my  visit  copper 
under  its  influence  was  not  much  discoloured,  although 
at  times  copper,  and  more  especially  all  silver  articles, 
were  rapidly  discoloured.  On  leavmg  the  turbine  the 
quantity  of  oxygen  held  in  solution  rises  to  10  cubic 
centimetres  per  litre,  but  this  quantity  rapidlv  diminishes ; 
it  only  stands  at  8*5  cubic  centimetres  at  the  extremity 
of  the  mill  garden. 

At  Compensd  Mill  the  banks  are  clothed  with  the  rank 
vegetation  of  Sparganium  simplex;  kypheothrix  has  there 
almost  completely  disappeared.  Above  and  below  Uie 
water-wheel  the  standard  of  oxygen  in  solution  is  eight 
cubic  centimetres  per  litre.  The  same  vegetation  occurs 
at  Muizon ;  hypJteoth  rix  has  entirely  disappeared.  In  weirs, 
and  in  all  places  where  water  is  a  little  stagnant,  green 
algm  exist,  forming  a  transparent  jeUy  in  the  water; 
these  are  apiroggra.  At  Muizon  the  Yesle  gives  ei^ht 
cubic  centimetres  of  oxygen  per  litre.  At  four  kilo- 
metres beyond  Muizon  the  Yesle  passes  through  tiie 
beautiful  and  grand  estate  of  the  Tuilerie.  At  Tuilerie 
I  only  found  7*2  cubic  centimetres  of  oxygen  per  litre, 
although  I  often  repeated  the  experiment  to  be  certain 
as  to  the  result.  From  Saint  Brice,  where  I  found  the 
minimum  0*d  cubic  centimetres,  the  standard  of  oxygen  in 
solution  was  always  on  the  increase.  But  there  is  no 
possible  doubt  the  standard  is  lowered  one  cubic  centi- 
metre per  litre  between  Muizon  and  Tuilerie.  Between 
Tuilene  and  Jonchery  the  decrease  in  the  proportion  of 
oxygen  in  solution  shows  itself  more  and  more  oistinctly. 
Above  Jonchery  mill  the  oxygen  in  solution  decreases  to 
4*6  cubic  centimetres,  and  even  at  the  ^^W  dam  to  4*2. 
Below  the  mill  the  standard  rises  to  5  cubic  centimetres 
litre  in  the  open  stream ;  apirogyra  are  very  abundant 
Notwithstanding  the  deamess  of  the  watw,  the  occu- 
pants of  the  mill  complain  much  of  the  river;  they 
declare  it  is  worse  than  either  at  Compens6  or  at  Muizon 
Hills.  The  test  by  oxyg^  held  in  solution  justifies  these 
complaints.  At  Fismes,  upon  the  right  bank,  the  Yesle 
shows  6*44  to  7  cubic  centimetres  of  oxygen  per  litre. 
The  manufactories  upon  the  left  bank  produce  little 
diange  in  the  composition  of  the  water  there.  Yegeta- 
tion  is  very  abundant  there,  though  less  so  than  atTuuerie 
and  Jonchery.  The  chara  tribe  and  iria  reappear,  as  also 
do  lilies.  In  the  meadows  through  whi(^  the  Yesle 
runs  to  Fismes,  below  the  miUs,  frogs  are  very 
abundant,  while  there  is  a  complete  absence  of 
molluscs  on  all  submerged  weeds.  Four  kilometres 
(two  miles  and  a-half)  below  Fismes  is  the  mill  ot 


Basoches.  Fkom  the  weir  of  this  mill  the  Yede  rctons 
again  to  the  same  conditioil  in  which  it  was  before  it 
reached  Beims.  l^sh  and  crayfish  are  alrandant  there; 
water-cressgrows;  »^>oyyra  are  not  abundant.  Above  the 
weir  of  Basodies  the  water  shows  8  cubic  centimetres  of 
ojjjsai  per  litre ;  below,  10*6  cubic  centimetres.  FlnaUy, 
at  Bndsne,  all  trace  of  pollution  has  disiq»peared.  The 
Yesle  gives  11  cubic  centimetres  of  oxygen  per  Htre, 
which  condition  continues  up  to  the  disoiarge  of  the 
Yesle  into  the  Aiane. 

After  having  gone  over  the  banks  of  the  Yesle  when 
the  waters  were  very  high,  it  was  interesting  to  re- 
examine them  after  a  season  of  drought  and  heat  In 
August,  1873, 1  repested  my  visits  stepping  at  the  same 
places.  The  temperature  of  the  water  was  18  degrees 
( Centigrade),andtiiebazomekical  pressure  varied  between 
76  and  77  centimetres  of  mercury  (about  30  inches). 
Yegetation  was  not  changed,  and  was  found  in  the  same 
phkoes  as  in  April.  Beggiatoa  alba  and  OaeiUaria  natana 
prevailed  between  the  Beims  sewers  and  the  mill  at 
Macau;  hyphaothrix\)etweeiix  theMacauMill  and  Muizon ; 
apirogyra  were  less  abundant  than  in  April;  they  are 
specially  abundant  from  Muizon  as  fiir  as  Fismes.  No 
molluscs  to  be  found  on  the  weeds.  The  effeoti  of  pollu- 
tion were  more  powerful  than  in  ApriL  At  the  mills  of 
Macau  and  Joncbery,  copper  and  nlver  became  rapidly 
discoloured.  The  oxygen  showed  a  marked  diminution. 
At  Gormontreuil  I  found  eight  cubic  centimetres  of 
oxygen  per  litre;  at  F16chambault  seven  cubic  centi- 
met^.  At  Saint  Charles  and  at  Saint  Brice  the  dis- 
solved oxygen  had  absolutely  disappeared.  AtMaoan 
Mill  the  standard  rose  to  1*5  cubio  centimetres.  There 
were  two  cubic  centimetres  of  oxygen  p^  litre  at  Com- 
pens6  and  Muizon  Mills.  Below  Tuilerie  the  standard 
went  down  to  1*6  cubic  centimetres  ;  at  Jonchery  it  fell 
to  1*2  cubic  centimetres ;  but  on  approaching  Fismes  it 
rose ;  and  from  2*3  cubic  oentimetns  above  the  mills  at 
Fismes,  it  rose  to  3*7  cubio  centimetres  below.  At 
Bazoohes  the  standard  was  6-4  cubic  centimetres  above, 
and  7*6  cubio  centimetres  below  Uie  weir.  Finally,  at 
Braisne,  the  standard  rose  to  8*2  cubic  centimetres  of 
oxygen  per  litre. 

l£e  Yesle  presents  a  good  field  for  observation,  and 
great  confidence  may  be  placed  in  the  result  of  the  obser- 
vations, as  it  receives  no  considerable  tributary  in  all  its 
course  (only  the  Ardre,  whidi  falls  into  it  above  the  Mill 
of  Baooches).  Its  flow  being  somewhat  large,  and  several 
mills  occurring  in  its  course,  the  mass  of  water  is  fsirly 
homogeneous,  and  the  analyses  are  well  suitable  for 
comparison.  The  following  table  give  the  result  of  the 
analysis: — 

Oxygm  hald  in  aolution  in  the  litre  of  the  River   Veale 
Water  at  diffarent  pointa  in  its  eourae. 

Date  of  ObMrrations. 
April,  1873.    Aug.,  1873. 
Stations.  cubic  oentl.     oabic  cenU- 

metres.  metrM. 

At  Cormontreuil 11*0     ..      8*0 

Below Fl^hambault    9*0     ..       70 

At  Saint  Brice  below  the  Reims 
sewers    0*5     . .       0*0 

MaiatMacau {J^-    ;;      ^    ■■      \', 

Mill  at  Compens^     80  ..  20 

Muizon 80  ..  2*0 

Tuilerie 7*2  ..  1*6 

T^«^v.«.«         ( above  the  mill     ..  4*6  .,  1*2 

Jonchery....  {^^^^^^^    ..  60  ..  1*4 

v:^^  i  a^ve  the  mill     . .  6*44  . .  2*3 

i^ismes    ....  I  below  the  mill    ..  7*0  ..  3*7 

Ti— ^^^         / above  the  mill     ..  80  ,.  6*4 

^"^^^■•••*  \  below  the  miU    ..  10-6  ..  7*5 

Braisne HO  ..  8-2 

It  is  very  evident  that  the  natural  improvement  of  the 
Yesle  extends  as  far  as  Muizon.  From  this  point 
the  improvement  ceases,  and  the  pollution  goes  on  in- 
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ismamng  si  fkr  ai  JoncUery,  vbeire  the  m[nimmn  of 
«ix;gen  is  obaerved*  FitJio  Jorscbery  the  improiriiineiit 
takeo  plflco  progreaaively,  acd  fct  Braiflno  ttio  Vi?5le  ro- 
ixann  Iq  ita  uormal  condition,  Th^  oxygf^n  held  in 
Bolttti^n  first  increaaes,  ibea  it  decreases  and  incres^ca 
itfumf  piiaaing  tlma  from  tho  maximum  to  the  mimmuiii. 
.fimovC  in  proportioiL  &b  the  quimtity  of  water  wbich 
ihene  dellqusacent  subetBQces  nhsorbi  as  Desdni  has 
dfimomtrated.  This  phonomonon  may  be  ascribed  to 
threo  caosea : — 

lit  The  Biltmg  of  the  Vede  ia  flo  rapid  that  frequent 
dx«dging  ifl  necefiflary  from  Saint  Brice  to  Muizon  ;  from 
ihefioe*  fill  the  dotritrua  from  the  aewer  havin^c  been  dfi- 
posited,  dredlgiBg  is  i^ely  resorted  to*  At  Jonchery  it 
It  ii0rer  d<>oe, 

2iid*  Tbe  4i!ffa^,  characteristic  of  polloted  wateri  can 
no  longer  lire  in  these  purer  waters ;  they  perisb,  and 
their  de6ri»  produces  another  ehange  in  the  water. 

3rdp  The    abundnnt    vegetation    in    the   naturally 

Sunied  waters  of  tht^  Yeele  nmlces  a,  vreat  quuntity  of 
etntua;  the  dMomposition  fif  which  pollute  the  water^ 
HbrOiSropic  exammation  of  the  j/gnE  shows  that  the 
Veilo  piLfisea  through  the  stato  of  pollution  char^kc- 
teriaed  by  Bt^giniaa  ttlba  ood  Oseillaria  ttatajj/f ;  itfi  im- 
provemetit  is  first  roarked  by  Ityphfothnt,  iind  then 
by  ipifd^^ru.  These  facti  are  absolutely  amftloj^ous  to 
those  I  observed  on  the  streams  of  Saint  Denis.  1  believe 
^ey  are  always  produced,  whatever  m/iy  be  the  eause  of 
th^  pollution  ana  change  in  tho  condition  of  a  river. 

Berthollet'a  maxim  waa^  **  When  an  eipemnent  is  to  h© 
made  it  mui^t  Ii&ve  an  object  and  bu  basod  on  an  hypo> 
thesis*  * 

My  object  is  the  purification  of  the  rivtira  of  Saint 
DenlSr  My  hypothoais,  which  I  was  not  able  completely 
to  demonstrate  in  t86B,  wnj  ibis  *  organic  matters 
in  the  coarse  of  decomposition  are  essentially  oxidi^able. 
By  taking  up  the  ojtygen  in  Ih^  water,  they 
render  life  impo^ihlo  for  betiif^  of  %  higher  organise* 
ti0Q  ;  thej  rcduco  the  aulphates,  tratifiform  them 
^to  aulphltea,  and  are  the  cunse  of  the  emanationB 
of  mlphoretted  Hydrogen^  the  more  ahundjint  in  the 
hasin  of  Bt.  Denis^  inasmuch  as,  the  earth  con*  j 
taining  gypsum ^  the  waters  are  naturally  selenitic,^  If, 
therefore,  instead  of  h^nving  wnter  from  manufactories  to 
putrid  fermentation  io  deep  ditc^hea  of  deposit,  with 
a  amoll  enrfaoe,  tboy  are  spread  «ut,  ao  aa  to  expose  a 
largti  aiiri]ic<e  to  the  oxidising  influence  of  the  air,  the 
or^anie  matters  fire  eomplotoly  oxidiaedf  and  we  are  thus 
•hie  to  ran  them  into  the  stwama  with otit  producing  the 
unqueitiooablo  ovila  they  would  otherwiae  cauae.  In  sup- 
port of  thja  hyfioth^Hia,  it  will  be  remembered  that  at  the 
universal  Exhibition  of  1867,  the  water  from  the  marine 
aquarium  was  made  to  fall  in  a  cascade,  and  was  again 
pumped  back  into  the  aquarium.  In  the  aame  manner « 
before  the  eatabliahment  of  r  nil  ways,  the  liahermcn  of 
the  Vosges  carried  live  trout  all  over  France,  by  putting 
them  in  boxRs,  the  water  of  which  was  constantly  agitated 
by  a  float -wheel  act  in  motion  by  a  band  worked  by  the 
axle  of  oue  of  the  caniagc  wheels.  I^racticully,  by  the 
agitation  of  the  air,  water  readily  takes  op  oxygen^  as 
the  following  results,  very  carefully  obtained,  prove  \- — 

V^fhtim^  in  th«  QtMHtitjf  &f  0^}/pn  ^isi&hid  in  &m  Liin 
of  WaUi'  hfurr  and  afttr  iU  fall  in  a  ^aatade, 

mctres* 
'  Canal  above  \ 
the  grand  J  0  66 
cascade  , . * •  ) 
Grand  caa-  \ 
cade  on  the  | 
rock  where  i  lO'TO 
the 
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The  aeration  of  water  and  tho  oxidation  ^f  \ 
organic  matter  should  cost  nothing,  and  bet 
independent  of  the  neglect  of  wi^rkmen.  Te  i 
problem  I  see  only  one  poi>Aibk  way.  The  i 
be  broadly  spread  upon  land  previonsly  \ 
spread  the  water  upon  land  h&a  long  slnoe  ! 
M.  Dailly,  was,  I  believe,  the  flrst  who  i 
waters  of  faetoriea.  Joining  ex:inipl»  n 
Dailly  spread  over  his  lands  the  watats  ; 
factory  at  Trappy  (Seino-et-Oise),  and  foiUkS  1 
watt^rs  acted  aa  manure.  Space  ii  not  w^iitmf  itl 
four  beotarea  (nmtj  aercii)  of  land  received  thtt  wiiBtl 
the  starch  factory,  where  they  only  worked  100  ^m 
of  potatoea  daily,  H.  Dailly  obtained  ^OoJ  i*A 
Tho  roauit,  however,  is  not  the  aame  whe?«  m»  • 
limited,  ThnSj  in  a  starch  factory  at  OolomUi '^b*^^ 
the  waters  are  run  on  to  a  meadow^  where  ftft » 
into  an  especially  sandy  aoil.  Aa  soon  as  tbeyncit^ 
grasd,  it  dioa  and  becomes  block,  as  If  carbonlied  If  fiv 
By  accident  they  let  the  w&tert  readh  loaus  htp^ 
and  they  perished  quickly.  The  waters  soak  in  i' 
give  out  a  very  disagreeable  odoiir,  aod  the  ioil  t 
rapidly  clogged ;  it  is  ueceasaiy  to  ohasge  tlie  | 
absorption  at  least  twice  a-  w^eek»  The  intlb 
passes  through  the  sand,  reaching  weUi  very  fn  i 
from  the  factory  and  completely  poUmtiiig  th«ii  i 
The  water  &om  the  starch  ^toiy  u  not  improviij 
its  underground  passage ;  on  the  eont^ry,  \i  ^''^ 
much  more  polluted  than  when  firet  iib»OfbVi 

At  Louvres  (Seine-at-Oiae),  stmiltp  efijcti 
produced.  The  wat«n  of  a  starch  fietory*  whiAi 
prohibited  passing  hy  GeuflflainviUe  to  the  ews  W 
Qoneiie,  were  nm  into  an  abandoned  quarry  ani  i 
left  to  ohance.  During  two  seaions  afi  went  tm  i 
but  the  third  ye  ^r  these  waters,  in  a  ttateof  ooo^ 
pollution,  made  their  way  to  tome  mnshmiii  bsd& 
the  muabrooms  died,  and  their  cuIUvaticm.  had  to  J 
g:i  ven  u  p*  A t  Herblay ,  Ville tte,  Aui-  Aulme*»  TpflsliJ 
where  the  waters  from  starch  factories  weir  »?«s«dj 
the  Boil,  the  water  became  rapidly  clogged,  and  Ihf  i 
filtrated  watera  were  abominable.  It  is  f^r  ^Uif«M^I^ 
blind  wallfl  are  impracticable.  Xh^ra  ia,  thArelsn^ 
addition  needtd  to  M.  DalUy's  proooiB  to  ohvialt 
serioua  evila.  For  this  purpose  I  have  pr&peesd  i 
ing  the  land  on  which  tbe  operation  is  to  be  OinW 
Drainage  is  indispeneable,  aa  well  from  a  m«da&9^ 
from  a  diemioal  point  of  view.  In  fact,  \sj  driiai^g  i 
allow  a  free  flow  to  the  water ;  it  is  csiried  win»  ^ 
wish,  and  we  preearve  uninjured  suhtemiiMai  T 
of  wat«r  and  the  neighbouring  prop^tiea.  Ibr 
dmiimge  is  a  proceas  of  energette  oxtdatioit  i* ' 
by  M.  Chevreul ;  it  enables  Ui  to  oxidiss  witboul  «?*«** 
diMolved  organie  matt^^  and  pievent  tluir  T^^ 
fermentation.  I  beUeve  I  lun  the  ftnl  t*  fctt  rtjW 
these  drainage  workfl  for  tbe  pmrifloifeko  0^  w^  o« 
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lutoriifl.  StDoe  my  first  experiments  on  this  subject  in 
1868  the  emplojment  of  artifioud  subsoil  drainage  in  the 
agriooltofal  utilisation  of  sewage  waters  has  much 
extended. 

In  EngUnd,  Mr.  Bailerjr  Denton  has  eseonted  great 
works  of  pnrifioation,  rendering  these  waters  wholesome 
hy  a  method  which  he  calls  **  Plan  of  Intermittent  Filtra- 
tion."  He  has  applied  his  method  at  Merthyr  Tydril, 
in  Glamorganshire,  a  manufacturing  town  of  100,000 
inhabitants,  where  all  the  water  ftomfactories  and  bouses 
is  treated  by  intermittent  filtration. 

To  decide  the  question  of  priority,  it  must  be  remem- 
bered that  my  first  communication  on  tius  subject  was 
on  die  29th  of  November,  1869,  M.  Dumas  havrng  then 
been  kind  enough  to  present  to^AeadewtudM  Setmeu  a 
memorandum  which  I  had  addressed  to  him  on  th^ 
purification  of  factory  waters  b^  applying  them  to 
drained  land.  This  memorandum,  inserted  in  the  OompU 
Xmdu,  fixes  the  date  of  my  experiments  with  exactness. 
Without  going  further  into  the  question  of  priority,  I 
will  continue  my  statement 

The  examination  of  the  River  Croult  has  proved  to 
me  that  the  starch  factory  of  Messrs.  Boisseau,  Bonnevie, 
and  Lucy,  at  GKmesse,  situated  high  up  the  river,  was 
the  first  cause  of  the  change  and  pollution  of  the  water 
of  this  river;  indeed,  starting  from  this  f^tory  green 
plants,  fish,  and  molluscs  disappear,  and  Bsggiatoa  aiba 
appeank  This  factory  can  work  up  daily  the  produce  of 
400  hectolitres  (1,100  bushels)  of  potatoes,  representing 
28,000  (63,000  lbs.)  kilogrammes  in  weight,  Aunishing 
7,000  (16,000  lbs.}  kilogrammes  of  starch,  and  21,000 
Inbgrammes  of  liquor  carried  into  the  river.  The 
(quantity  of  water  required  for  this  factory  is  130,000 
litres  (^860  gallons)  daily,  which  is  thus  divided :~ 

LitrM. 
Water  necessary  for  rasping  . .     100,000 
Water  for  cleansing  and  washing    30,000 


Total 130,000  (28,600  gals.) 

The  total  qnantitv  of  water  sent  daily  into  the  Croult 
after  remaining  in  the  large  ditches  is : — 

Litres. 

liquor  from  the  potatoes 2 1,000 

Water  for  manufacturing    ....     130,000 

Total 161,000  (33,000  gals.) 

By  the  side  of  the  factory,  upon  the  banks  of  the  river, 
there  are  2,000  square  metres  (half-an-acre)  of  land. 
This  land  is  clayey,  and  at  a  depth  of  60  centimetres 
(2ft.)  is  found  a  subterraneous  sheet  of  water.  It  is  on 
this  field  that  we  tried  purification  by  oxidation.  In 
<li>tribnting  161,000  litres  of  substance  upon  2,000 
Kioare  metres,  each  rauare  metre  should  receive  76 
Htres  of  liquid  for  oxidising  10|  litres  of  potato  pulp 
for  each  working  day.    The  season  lasts  200  days  at 


most.  Eachsquare  metre  should  than  abiort)  or  oxidise 
in  a  season  200  X  76  =  16,000  litres,  which  is  made  up 
thus  :*— 

LltRt. 

Water  in  manufacture  absorbs.  •••  12,900 
Pulp  to  be  oxidised  2,100 

Total 16,000  (3,300  gals.) 

Is  it  possible  to  make  a  drained  soil  absorb  75  litres 
of  water  square  metre  in  24  hours,  and  to  oxidise  10  litres 
of  potato  pulp  in  the  same  time?  This  question  M. 
Bouseau  and  I  put  to  ourselves  from  the  beginning  of 
1869,  having  undertaken  the  draina^  works  for  the  fol- 
lowing season.  We  found  no  solution  to  our  question, 
notwithstanding  having  consulted  numerous  works  and 
questioned  cultivators  who  understood  drainage.  In 
absence  of  aU  information  from  former  experience,  we 
undertook  to  experiment  ourselves.  The  land  taken  for 
our  experiments  was  of  a  rectangular  form.  We  divided 
it  into  two  equal  purts  by  &  ditch  at  right  angles  to  the 
Croult.  This  ditcn,  which  served  as  a  strainer,  is  divided 
at  the  extremity  of  the  river  into  two  branches  in  the 
shape  of  a  T.  At  the  two  ends  of  these  branches  are  the 
sewers  for  taking  the  strained  water  to  the  river.  The 
I  drains  were  placed  at  two  metres  (6|ft.}  distance  from 
each  other,  and  at  a  depth  of  35  centimetres  Ql2in). 
They  are  earthenware  pipes,  eight  centimetres  TSm.)  in 
diameter.  In  August,  1869,  we  tried  the  working  of 
the  plan.  In  a  few  days  we  were  able  to  arrive  at  the 
following  facts : — 

1.  The  absorption  of  the  water  was  complete ;  it  was 
even  too  rapid.  It  was  impossible  to  irrigate  all  the  land 
in  one  day.  A  square  metre  of  land  drained  in  the  above 
manner  can  absoro  much  more  than  76  litres  (16|  gaUs.) 
of  water. 

2.  The  process  is  efficacious.  When  the  drains  slowly 
discharge  the  water  of  the  starch  factory,  the  water  loses 
its  red  colour ;  it  is  almost  entir^  decolorised.  On  the 
river  the  scum  has  diminished.  Green  weeds  do  not  die 
in  the  Croult  below  the  factory.  We  therefore  perse- 
vered in  this  method  of  improvement.  M.  Boisseau 
stopped  the  work  at  the  fiactory,  and  lowered  the  drains 
to  bS  centimetres  (22in.)  in  depth.  He  set  up  a  wooden 
trough,  raised  above  the  soil  with  a  very  slight  fall, 
receiving  all  the  waters  from  the  factory.  In  this 
troup^h  he  made  at  certain  distances  small  openings.  In 
passmg  through  these  openings  water  flows  in  small 
threads,  and  falls  into  movable  gutters,  fonned  of  zinc 
plates  sli^htlv  concave,  placed  end  to  end.  To  change 
the  distribution  of  water,  it  is  only  neoessary  to  move 
theee  gutters.  Their  length  and  direction  may  be  easily 
varied,  and  the  water  can  be  distributed  equally  over 
the  land.  Since  this  process  of  purification  has  been 
employed  at  Gonesse,  M.  Boisseau  has  each  year  in- 
cr^sed  his  manufacture,  as  shown  by  the  following 
return: — 


RXTUBN  OF  MaNTJFAGTUBB  AT  THB  StABCH   FaCTOBT. 


Taao. 

Potatoef 
roootred. 

Prodaoed. 

Water  oMd 

for 

mannfaetartiig. 

Total  Mioimt  of 

liquid  dlstribotion  on  the 

land. 

Total  .qnaatlty  of  Uqnidi 

reoelTed   per  square  metre 

during  the  aeaaon. 

Starch,  &c. 

Liqaor. 

1868-1869 
1869-1870 
1870-1871 
1871-1872 
1S72-1873 

Tons. 
1,800 
2,233 
Stoppage. 
2,900 
4,600 

Toof. 

648-6 

687'6 
911.8 

Tons. 

1684*4 

1312-4 
3588-2 

Tom. 

11,165 

14,600 
22,600 

CoMo  mctrvs.* 

12844*9*4 

1681*2-0 
26088-2 

Cubic  metres. 

6,426 

8,406 
13,044 

•A  cable  metre  Is  220  gallons. 


For  the  curxent  year,  1873-1874,  the  quantity  of 
potatoes  is  increased  to  about  6,000  tons.  £ach  square 
metre  of  land  will  receive  during  this  season  from 


17  to  18  cubic  metres  of  liquid.  There  was  reason  to 
fear  so  large  a  quantity  of  potato  pulp  would  pollute 
the  ground  and  bring  on  saturation.     Ezperienoe  had 
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shown  that  thwa  Una  were  gioimdlefle.  The  Und  has 
nrnained  in  good  oxder,  perfectly  healthy,  and  its 
fertility  is  Terr  mat  From  the  time  the  staroh  works 
were  stopped  it  has  been  cultivated.  It  is  impossible  to 
give  even  an  approximate  idea  of  the  value  of  the  pro- 
dace,  became  aL  Boissean,  to  exoite  emulation  in  his 
workmeOf  has  divided  the  land  into  plots  which  he  lets 
them  occupy  gratoitoiisly.  Each  person  cultivates  as 
he  likes.  The  workmen  havmg  recognised  that  the 
water  from  the  starch  works  in  the  nate  in  which  it 
came  to  them  gave  an  exigent  manure,  quarrelled  for 
the  water  to  such  a  degree  that  M.  Boiuean  interfered, 
and  regulated  the  quantity  of  water  to  be  allowed  for 
each  ^yt  On  this  land  thej  cultivate  aU  kinds  of 
kitchen  herbs,  peas,  beans,  onions,  turnips,  and  carrots, 
giving  very  good  crops.  The  yield  of  artichokes  in 
1872  was  remarkable.  At  the  time  of  recommencing 
work  again  at  the  starch  factory,  the  end  of  August, 
artichokes  were  in  full  nowth.  Upon  the  land  which 
they  occupied  we  had  distributed  the  water  from  the 
factory.  After  having  seen  at  Ck>lombes  grass  burnt  up 
by  the  water  from  the  starch  works,  we  thought  that 
the  artichoke,  a  very  tender  plant,  could  not  bear  the 
trial  we  had  given  it.  Nothing  occurred,  all  the  arti- 
chokes survived.  Thanks  to  the  mildness  of  the  season, 
we  were  able  to  gather  them  up  to  February.  Land 
treated  with  these  waters  does  not  suit  potatoes.  Each 
year  we  planted  several  beds;  they  produced  stalks  1*45 
metres  (4ft.  6in.)  hmg,  and  tubers  of  bad  quality  and 
small  in  quantity.  Tne  result  of  these  experiments  show 
that  the  waters  from  stanch  works  may  produce  two 
very  different  effects.  When  they  first  leave  the  f&ctory 
before  complete  fermentation,  they  are  inodorous,  and 
quite  harmless  for  vegetables,  for  which  they  are  used, 
n,  on  the  contrary,  they  are  kept  in  ditches  for  settle- 
ment, th^  soon  stinlE,  and  destroy  all  vegetation.  These 
two  conditions  succeed  each  other  in  the  course  of  a  few 
hours.  In  my  opinion,  starch  makers  should  be  very 
careful  not  to  allow  their  waters  to  stagnate.  They 
should  endeavour  to  make  them  run  in  somewhat  thin 
sheets.  This  precaution  has  the  effect  of  facilitating 
the  deposit  of  the  starch,  and  of  bringiog  on  oxidation 
by  the  air.  We  recognise  that  the  waters  are  properly 
treated  when  they  become  rapidly  coloured  by  the 
oxidising  action  of  the  air.  The  deeper  the  colour,  the 
more  readily  purifying  action  takes  place  in  filtering 
through  the  soil.  Putrifying  waters  are  whitish,  opaline, 
and  scarcely  improve  by  filtration.  At  the  mouths  of 
the  drains,  the  water  from  the  strainer  runs  into  the 
ditch  which  was  made  in  the  middle  of  the  ground.  1 
formed  a  ditch,  and  not  a  collecting  drain,  to  increase 
the  oxidation  of  the  air ;  at  the  end  of  the  ditch  the 
-water  fiills  in  a  cascade  into  the  Croult.  It  is  almost 
entirely  colourless,  but  slightly  amber  coloured,  without 
odour,  and  the  taste  is  not  unpleasant.  After  having 
received  the  drained  water  from  the  starch  factory  the 
Croult  bears  on  its  surface  some  white  foam,  but  exhibita 
none  of  the  putrid  marks  of  pollution  which  previously 
called  forth  such  just  complaints.  On  the  23rd  April, 
1870,  the  first  season  was  finished,  during  which  the 
water  from  the  starch  factory  at  Gonesse  had  been  puri- 
fied. M.  Leli^vre,  member  of  the  Municipal  Council  of 
St.  Denis,  and  myself;  went  over  the  banks  of  the  river  to 
take  note  of  the  results  obtained.  There  was  a  great  change 
from  preceding  years.  No  complaints  were  made  to  us ; 
on  the  contrary,  all  the  dwellers  near  the  river  whom 
we  questioned  congratulated  themselves  on  its  improve- 
ment. In  fsct,  Beggiatoa  and  OsciUaria  natam  had  not 
made  their  appearance ;  thousands  of  fishes  were  hatched 
in  the  river  wnere  scarcely  even  black  leeches  had  been 
fbund  for  several  vears.  Instead  of  black  and  polluted 
mud,  a  bottom  of  white  sand  in  many  places  was  to 
be  seen.  Water  plants  began  to  appear,  and  in  the 
garden  of  the  card-board  factory  of  the  Messrs.  Cohen, 
at  F6von  Mill,  Commune  de  Coumeuve,  we  fbund  in  the 
Groult  water-cress  plants.  We  gathered  some  of  this 
orees,  and  offered  it  to  M.  (Hot,  mayor  of  Saint  Denis,  to 


show  that  the  puriilcatioa  of  the  Groult,  wtiick  lie  kad 
been  seeking  ibr  many  years,  had  at  last  been  affwiad 

Several  other  fiu)tories  exist  on  the  Croult  wUehaftet 
its  purity.  At  Gonosso,  below  the  staidi  frMstocy,  ttece 
are  dye  and  large  aucar  works.  The  dye  works  oolov 
the  water,  bnt  the  ocdoor  is  not  long  in  bsiBg  praeipi- 
tated.  InmTopinionit  only  soils  we  river,  withoot 
producing  pollution.  The  sugar  works  affect  to  a  greatv 
extent  the  purity  of  the  Gromt.  They  prodooe  what  sD 
similar  fitctiDries  do  in  the  riven  where  they  diachaigc 
their  water ;  they  generate  h^hmikrix  idenaoal  to  thai 
I  described  at  Y  eue,  and  at  the  Macau  and  Coaqpeoii 
Mills.  I  find  that  hfph$othrix  succeeds  ht^^imttm  whea 
the  water  is  improved,  and  precedes  j^'nyyro,  tfaa  fote- 
runner  of  perfect  purification.* 

At  Dugniy  there  are  dye  and  staroh  works;  tbe  dye 
works  specially  colour  the  water  of  the  Bouillon.  The 
starch  works,  less  important  than  those  at  Gonesae,  aeod 
their  waters  straight  into  the  Croult,  without  anbrnitting 
them  to  any  i>urifioation.  Hie  Dugny  staidi  woris 
cause  froth  again  to  re-appear  on  the  C&oolt  much  de- 
teriorating its  qualiU^;  out  the  Croult  at  Doginr  ii 
sufftciently  good  for  the  purpose  of  starch  wocks  ao  iaog 
as  the  water  doea  not  come  down  to  the  Groolt  im  a 
putrid  state  of  fermentation. 

In  spite  of  the  flow  of  discharged  water  from  V^tm 
four  factories,  and  from  the  house  sewage  from  Qoossse, 
Amouville,  Bonneuil,  Garges,  Dugny,  and  Oomusnte> 
&C.,  it  is  admitted  that  the  state  of  the  Croult  at  its  etfby 
to  Saint  Denis  is  satisfeotory.  This  fact  is  attested  bya 
resolution  of  the  Saint  Denis  Municipal  ComMsl,  dalsd 
May  20th,  1870.  It  is  daily  proved  by  the  aboemse  of 
complaints  and  cessation  of  law  suits.  In  visHi^  tie 
cemetery  of  the  Maison  d'Bducation  de  la  I^ian 
d*Honneur  it  is  seen  that  a  considerable  mortality  emisd 
at  that  establishment  every  year  in  tiie  monA  of  Jan 
till  1868.  This  mortali^,  attributed  by  the  mediml  mm 
of  the  establishment  to  the  disastrous  effects  of  tiba  imr, 
has  ceased  since  the  nurification  of  the  Crtmlty  and  its 
being  stocked  with  fish,  green  plants,  and  moUoan. 
Since  1869  plants  in  the  Croult  grow  with  a  troableeoae 
vigour.  If  not  constantly  mowed  down,  the  bed  of  the 
river  is  blocked  up,  stopping  the  current  and  raising  tks 
level  of  the  water.  In  May,  1860,  measures  had  not  beeo 
taken  to  check  this  unexpected  growth  of  plants.  The 
river  was  obstructed,  the  level  raised,  tiie  premore  of 
water  causing  a  breach  in  the  banks  at  a  place  eiJkd 
the  Marville  Meadows.  Several  gangs  of  workmen  were 
employed  during  the  summer  in  cutting  the  weeds,  and 
throwmg  them  on  the  banks.  However,  it  is  observed 
that  the  abundance  of  plants  diminishes  yeariy«  aa  if  tbs 
slime  accumulated  during  a  dozen  years  of  poUatioii,  sad 
incompletely  removed  by  cleansing,  was  wearini^  itnif 
out  These  plants  are  principally  ehm-tu^  M^ricph^Umm^ 
bastard  cress,  and  often  water  cress.  8u<di  a  Tisorov 
vegetation  is  suitable  to  the  development  of  mmlaMa 
and  they  are  very  abundant  in  the  Croult,  the  molt 
abundant  being : — Fhyaa  fontinalit^  OycUs  ovrnMi,  Limmm 
ovatOf  Limnea  stagnaliSf  Valvata  piseinalU^  PimdiB^ 
Planorbis  comeus^  Flanorbia  vortfXy  PlanorbiM  mmrfimatm. 
The  principal  enutaeea  are  cray  fish  and  Qrp^  /^^ 
In  several  places  on  the  Croult  I  have  inade  small  walv 
cress  beds,  which  indicate  to  me  the  quality  of  the  wattf. 
If  the  cress  turns  yellow,  then  more  ]necautions  are  takm 
at  the  Gonesse  starchand  sugar  factories,  and,  if  neoesatfy, 
t^eir  working  is  suspended  for  some  days,  so  as  to  allov 
the  drained  earth  to  be  well  aerated.  At  different  tisus 
and  places  in  1872  and  1873 1  tested  the  oxygen  in  solotioa 
in  the  Croult  by  the  process  of  hyposulphite  of  i 
which  M.  Schutsenberger  and  I  have  published. 

The  standard  of  the  oxygen  held  in  solution  dimio 
in  going   through  Gonesse.     Leaving   AmooriUe  i: 

*  The  water  from  these  sngar  worki  U  now  pirified  bf  Mb( 
spread  orer  a  drained  meadow.  Before  betor  rvo  orer  tbe  aaaA>« 
the  water  deposits  In  dltche«  earth  aoU  smalt  roott  whkfc  It  r— 
down.  The  deposit  la  this  ditch  is  a  valuatAe  maovre  Rr  t 
lands. 
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QxtoKt  imp  nr  •olotioit  isr  a  Litri  or  Cju>»i.r  Watsb. 


1 

i 

BtATiOtl*, 

Dat«:S  Of  OMmrxTH^m, 

18 

72. 

1873. 

1 

i 

i 

1 

1 

/  AbOTo  the  slarch  faetory  ,».••«■••«.■ 

OQbto 

7*4 
5*2 
3*2 
3*5 
4*5 
6*0 

7-a 

5*0 
5-0 
4*2 

centi- 

80 
0.2 

3-0 
4*0 
6-3 
8*0 
8*5 
4*5 
5*3 
4*5 

Cabtti 

metre*. 
82 
6*0 
3*5 
4*5 
65 
7-0 
8*0 
6'fi 
70 
5*0 

o«iiU 

matnu. 
8*0 
6*0 
4*6 
6-0 
6*5 
6*5 
8*5 
6-0 
6-2 
4*5 

Mttti- 

0*0 
6*0 
6*0 
6*0 
8*0 
00 
9*3 
8*6 
9-0 
60 

Cuble 
cantJ- 
TTiBtrei. 
90 
6*0 
6*0 
5*5 
6-5 
8-0 
8^4 
7-6 
9-6 
7-0 

Ciibic 
fltiitt* 

9^0 

» , ,  *  }  Abovo  ih(}  mgax  workj  *  * , ,  * ,  ^ 

(  Below  tko  town  ^  * .  * * . » 

6*0 
5*2 

Ue ...,,, ...., 

i  Aboro  the  town  ..* 4 . ., ,  * 

4*6 
7*0 

'**'     Bolow  the  town , . . , 

7*5 

r  Ci^t«  do  Palluel  Mill     

8*6 

Ij        (BaasetBim 

8*0 
0*0 

" *  \  Cboisel  Courtjard  •.«.*..*4iii*»«.,4 

7*0 

uttAins   ita    iTiEixiniiim    at    Pugny-,    at    M. 

P^lael's  mill,    where    the   Croult    receives 

where  the  standard  of  the  nxygen  held  in 

vafiee  from  ten    to  eight  ctihia  centimetrfla 

A  little   lower   down    where    the    Cponlt 

the  watara   froni   the  atarch  works  and  dye 

^  of  Dufny,   its  itandiud  again  loweri*      It  rbea 

■tw«en  DugDf  And  Ht,  Denwi.      At  the  entmnce 

-.  'Dbuis  at  Bauet  Mill,  the  etandard  attatoa  a  second 

The  factorieA  below  the  miO  at  Basset  ^i^aia 

■toudard  in  ^oing  through  the  park  of  the 

14a  la  Legion  d'Monnenr.       Beyond  thid   pEtrk 

It  IS  used  b^  200  establish menta  situated  on  its 

llieh  have  had  a  ri^ht  t^>  its  vater^  from  iio&fi 

'^'iL       It    IB  interesting  tO    notice  the  saddnn 

Uiced  by  the  influx  of  a  aewer  or  of  an  artesian 

'      '       sQ^cewi  of  jn  J  experiments  on  the  puriication 

from  tbo  starch  factory  at  Gronesse  induced 

-  ^^  ^'  j'  iL  the  same  at  the  Bonrget  ataToh  taotery. 

|«  itiELitufiiE.'tnrers  do  not  agree  in  my  theory  of  the  ex- 

Wojenta  at  Gonesae.     The  greater  part  attribute  the 

Itai  to  the  simple  filtration  of  the  water  through  the 

Wh,  and   do   not  admit   the   n*?c««sity  of  oxidatioo. 

'.nthftAomej  proprietor  of  tbo  11  oorget  starch  works, 

••  of  those  who  the  tight  that  filtration  throogh  the 

!Ei5ed  for  puriflcEitido.       He  hud  atjen  at  Goncsse 

lididernble  wris  the  quantity  of  watpr  the  drains 

liadurge.       In  his  garden  he  placed  drains  at  2 

iJiM  (6  It  &in,)  xpjiTt,  and  50  centimetriw  (20  in.)  deep, 

in  a  iur£aoe  of  ofiO  square  metree  (595  sq*  yards)* 

m  linage  acted  duTing  the  season  of  1871  and  1872.  ^ 

ii«Kpmai(>nt  resulted  in  tho  destruction  of  beautiful  J 

ift  traee  which  were  reached  by  water  from  the  starch  I 

irttt.   These  waters  were  not  oxidised^  but  putrified 

^  frottnd,  and  aaaaed  a  Irightful  stench*  . 


The  Kirer  Mo1ett«^  wludi  rooilved  th^se  waters,  re- 
mained also  polluted  u  belbfo  tfao  employment  of 
drainage.  Poting  the  summer  of  IB? 2  M.  Antheaumo 
pooQiwloiie  bfle&re  (2  J  acres)  of  land  at  200  motr«i 
(218  yards)  di«tance,  and  at  a  higher  level  than  the 
tactory.  They  were  obliged  to  ufte  force  pumpg  to  send  the 
water  into  the  land  through  Doulton's  earthenware  pipe** 
Tho  land  is  of  a  rectangular  form^  and  situated  on  the 
highest  part  of  the  hiU  on  which  Eourget  atanda.  Th^ 
8oil  is  sandy  and  light,  easily  pcrdoua  to  wiiter.  Tho 
Bonrget  starch  fa'^lorj*  can,  as  that  at  Gonessc,  rasp  400 
hectolitres  (1,100  buah,)  of  pot&toes  di*Uy.  llie  land 
aaed  lor  purification  at  Bonrget  being  five  timee  largdr 
than  that  at  Gone^H?,  there  was  room  to  give  more  space 
for  tho  drains.  I  pluccd  them  ton  metrca  (11  yards) 
distant  from  each  other,  nnd  I  metre  (40  in.)  dcwp ;  I 
made  them  discharge  into  a  strainer,  dug  In  the  middle 
of  the  field.  The  water  from  th^  starch  factory  brought 
by  tbo  stoneware  pipes  is  distributed  by  me«iis  of  » 
wooden  conduit  which  surrounds  the  land*  The  dlstri* 
bution  of  the  water  h  the  same  us  mi  Gonesse.  At  the  be- 
ginning of  the  seaaon  of  1 872  and  187^$  two  small  acddenti 
caused  these  experiments  to  be  delayed.  The  force 
pump  was  too  weak  to  pump  all  tho  factory  water  Qr& 
the  Icfcud.  The  ei^henware  pipe  was  broken  by  a  beaTily 
laden  carriage  passing  over  a  crosii-rofld.  Time  waa  lost 
in  making  these  two  repairs ;  tho  waters  were  net 
regularly  purified  till  December,  1872.  The  improve- 
ment of  the  MoUett©  waa  thus  delayed  two  montha,  I 
tested  the  quantity  of  oxygen  held  in  solution  in  the  Mol- 
It^tte  at  tl  life  rent  times.  Before  reachint?  Bourget  the 
MoUett-?  only  contams  from  five  to  six  cuhio  centi* 
metres  cf  oxygen  per  litre,  in  consequence  of  the  defec- 
tive atnta  of  the  dredginsj,  and  especially  bH?auH*5  it  fro» 
quently  receives  the  sluice^ waters  from  the  Dondy  sewer. 


Omtomi  EiED  ts  mumoH  tir  thm  Litbe  of  tkb  Eivjjb  Moixitte  Watkb, 


8TAT1&X, 


£11,1  i  Oi^  OKjneRTiTiuKa. 


Octolter, 
IS!3. 


32 'd  Hl^, 


2Hh  Sc pi  ember. 


I  pomt  where  the  MoUette  paaiei 
•^TiftilleMer 


:) 


Collie  crati- 
metref. 


Co  We  Knti' 
rafltres, 

5-32 


Cul3le  eeatl- 
8-00 


Cable  penti- 
mdtrtt. 

4.8 


Cuhio  eoall- 
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The  impTOTemeiit  of  tbe  River  Mollott^  la  unqnos^ 

tiotinblp.     Btffffistfm  have  eompletely  difiuppeorad  there 

sine*  Decnmbery  when  the  dniiauge  of  the  Btorch  fiictoiy 

»ttt  Bonrget  coromemced.    The  manufaoture  of  glucose, 

|[1^m  T?btch  the  water   Is  not  j^t  puri6<?d,  eaujicg  the 

Rppe&rAnce    of  th«  hyphmlhii^^  the    churacteristic    of 

aod«rat£ly  imptiTG  watcr^  bat  not  reaobiBg  putrid  for* 

fmenbatioD.    The  GxperitnetitA  at  Gonesae  aiul  Bourgat 

prove  that  the  waiera  from  starch  works  are  parified  hy 

t^xa^I\m^  over  drained  laud.      The   tnoro  lar^y   tho 

water    i»  diffused   the   better  il  the  elFwct-      I    adviBO 

maniif actor  era  who    employ  my  proceaa,  to  be  c-areful 

.  to  let  Ihe  waters  fall  drop  by  drop  on  the  land,  and  to  avoid 

imakiiiK  itreuDS.    Streaou  or  trenches  on  a  drained  laiLd 

)  vfiTect  iltratioii,  hut  complete  oxidation  ia  not  prodnoed, 

and  thij  seexdn  a  necessity  for  pnnli(>tttion.  If  it  be  situply 

desired  to  VLTtmt  matters  in  »uspeniiionf  water  may  be 

distributed  by  trenches,    but  if  it  be  wanted  to  purify 

wiitt'^r  eontaming  dissolved  organic  mntt(3ra  it  is  abBo- 

Intely  neeeasary  to  employ  the  piNSCess    eatabliahed  at 

Gonesae  and  at  Bourget,  spreading  the  water  ever  tha 

land  in  thread -Hke  streams  by  meana  of  tr otigbs,     I  have 

made  two  other  experiments,  one  at  Ofevecfcar,  upon 

the  waters  ymvd  there  for  washing  and  cooking  iheep's 

'  heads;  the  other  at  AnberviUlcrSp  on  the  waters  of  the 

(i6ardb&ard  factory,  coniirtninc^  the  &£iCiiraGy  of  the  prae* 

'  tical  rule  which  I  have  kid  down. 

^ivtr  M&nt/ord. — The  cardboard  factory  at  Auber* 
Yillier«  is  the  une  whirh  moat  affocts  this  stream.  In  the 
examination  which  I  made  of  tht^^ea  watekm  in  \^il9  I 
Ibund  Bscteritirn  tfrmo,  showing  an  urgent  neoesaity  for 
the  purification  of  these  waters* 

The  flrst  work  a  for  this  purpose  were  commenced  in 
July,  iS 70,     The  war  stopped  them.     Hiey  wero  again 
begun  and  finished  in  1 871  -     M*  Maricot  and  his  sons-in- 
law  and  paitcei^  Messrs.  Lourdelet  and  Scbaefferf  first 
tried  to  reduce  the  quantity  of  water  whi<?h  they  mn^t 
get  rid  of,  m  th(?y  made  use  of  the  same  water  twice 
over  for  diluting  the  pnlp,  thus  leaving  only  Im  cubic 
metrciS  to  dischnrgo  daily.     I  had  therefore  only  15,000 
litres  (3,30U  gallon*)  of  water  to  treat  daily;  biit^  as  a 
set  off,  th«?«e  watfitn  were  chArgod  to  saturation.     Before 
the  factory  there  was  a  large  open  space  ^  fiilO  square  rnetrts 
(1,(180  iquare  yards)  wore  at  my  disposal  for  the  tri^atment 
of  the  waters.     I  made  in   this  land  fifteen   parMllel 
imins  distant  l*oO  metref  (5  ftO  ^^  <^^^  otber.     The 
^dtnins  were    8   centimetres  (3  in.)  in  diameter^  and  60 
(2  ft.)  in  depth.     Parallel  to  these  dmins,  and  lit  an 
e^ual  distance  Irem  each  conaecutive  drain,  I  laid  down 
ti^ches  in  the  sell  perfectly  lev^flled,  with  a  slight  fall. 
The  water  from  the  cardboard  iactory  was  sent   into 
these  drains;   I  could  not  proceed  as  at  Gonesse  and 
Bourget.      The  working  of  the  cardboard   factory  is 
always  going  on;    the  starcJi  works  only  during 'the 
I  winter.     To  distribute  tho  concentrated  water  from  the 
I  cardboard  factory  on  cultivated  plants  would  most  pro- 
|lHihly  cause  them  to  perish,  besides  these  waters  were 
I  fixtromely  thick.  Filtration  seemed  to  me  more  necesfiaTj 
}  tkim  oxidation.     I  eould  not  lower  the  drains  more  than 
^  (JO  centimetres  (24  inches)  because  of  the  level  of  the 
L  on  leaving  the  fectory:  and  it  was  abaolntely 
I'Seoessary  to  avoid  having  force  pumpa  for  raising  the 
T  water  tt*  the  level  of  the  mill  dam.     In  England  drains 
ire  placed  beneath  the  trenches.     I  prefer  making  the 
trt^ncbes  and  drains  alternate.     By  my  plan  the  water 
has  to  run  further,  and  the  flow  is  njoderated,  for  it  has 
filways  a  tendency  to  run  too  rapid ly*  and  ths  drain 
^liliu  directa  the  liquid  towards  the  roota  of  the  cultivated 
klanta.    Theae  roots  are  very  active  purifiers.    The  Eng- 
L  method  of  vertical  inflLtration  does  not  offer  these 
Lftdvantages.      When  the  land  of  the  cardbourd  factory 
I'vras  thiiB  preparf^d,  and  the  strainer  ditch  opened  at  the 
I  Ontbt  of  the  drainit  water  was  sent  into  the  trenches.  Tho 
lIQtiatiQn  wns  good*  the  drains  acted  regularly  for  some 
J  lime,  and  the  n  they  ceased  to  run.    A  conaidfirablequan- 
^  lity  of  cardboaid  stuff  cliokcd  up  tlie  drHine,  though  this 
ituff  Wfti  ntft  to  b«  found  in  the  ground  which  the  water 


had  traversed.      In  eomparing  thii  vita  acikt  I 
which  1   have  obfterved  in  waUt  from  "^ — ^  ' 


photographic  works,  ^c,,  I  c«n  only  mmi  t  i 
sol ution  of  the  phenomenon*    Otgi&mataM m 
consideiahle  quantity  of  fbe  feom  M  fa^sn^ 
the^  matetisls  are  in.  eoltiti0a  th^  cbiek  tfct « 
nrecipltation  of  the  tissues ;  hut  when  thef  m  d 
ny  the  oxidising  action  of  dnini,  th«  ^nf  m , 
teted  and  forms  by  degrees  in  tho  diaifii  *Jb» ' 
found  there.     It  £as,  thoreftsre^  been  ni'^^^M^il 
cover  a  practical  way  of  meeting  this.   In  ik«  jrtfilj 
factory  there  is  a  watertight  tank  of  masaoTy  ^* 
was  made  by  order  of  the  Cbn*r»*  ^rn^-nVv.  ^' 
of  the  department  of  ^o  Seine. 
&ctory  to  settle.    It  holds   l<i^i 
gals.)     We  divided  it  into  two  tqa^. 
wall.      When    one  of  these  parts  i- 
(2j:  bush,)  of  slated  lime  mixed  with  wm^r  i 
IB  stirred  up  and  then  left  to  itvelf.    Whi]4l 
on^  taking  three  daya  for  the  purpo«vth»ii 
is  filled.        After  waithig  wee  dap  ths 
first  division  in  whioh  &e  Hme  has  Wn  pi 
up.     This  water  is  dooTf  of  ftn  amber 
of  a  green  colour  whtm  ho^  and  i!  ; 
the  bottom  cf  tho  reservoir  aa  abmiavii 
found.    This  deposit  is  eolkoted.    Jauijmti 
bo  rich  in  cardboard  stnfl    Menti,  ManaO^  I 
and  Schaeffer  estimate  that  they  rcoovtf  ll^i- 
tion  seven  per  cent.,  of  the  raw  maloldl^SI 
treatment  of  the  residues  iarg^y  covem  C 
the  purification  of  the  watex.     The  pa  ' 
waters  of  the  cardboard  factory  by  my  i 
saerifice  ts>  the  mannfacturere  who  will  yJad 
to  do  it,  and  the  best  proof  I  can  f*iv-*  r.i  ti^  i 
MeWTs.  Mnrieot  and  Go.  are  per {► 
the  purification  of  their  water,  w  < 
is  projected  ia  ready  to  carry  it  ja«  ^ 
water  pumped  into  the  reservoir  u  reci 
of  Beion  Coi^mt^  which  M,  Lourdelet  hii^  jw  « 
ted  with  the  greatest  care.     On  this  \xtjA  V 
small  wooden    sluices,  those  sluices  T^^i 
water  into  the  various  channcdi  for  <  ^ 
required.    The  water  slowly  filterain  thegra 
the  action  of  the  lime  it  no  longer  caofeiBi  t 
but  it  still  holds  in  eolution  some  fine  miiU<3ii 
predpitated  under  the  influence  ^  air,    " 
this  microacopiciilly   Oiey    can  be  seen    ^ 
hrr>wnii3t^  action,  of  which  it  exhibits  a  fttOoot* 
These  miscroscopic  particles,  which  iri  pWlT 
the   air,  form  a  deposit  in  each  funow,  and  i 
to  time  must  be  removf?d  from  th*-  sod  to  f 
becoming  clogged,    Cultiviition  is  snuitrtlf  ! 
to  cleanse  the  earth  by  removing  fsvBi  it  1*^" 
brought  from  the  cardDoiird  work*.     Wa  i^ 
few  jSanta  could  be  benefited  by  this  ■'aUr,  % 
hensions  were  nnfonnded.    The  workman  i 
chokes,  pumpkins,  beaiui,  iB&t  smd  all  gfvr^ 
traordinary  vi^ur.     This  «nei|iec|«i  rwult  i 
by    micro^opic    examination    ©f    the    •**< 
strainer.    In  &ctt  in  the  strainiff  dilcht  Iht  ^^ 
greenf  and  has  a  green  scum,    ^lli  fii***J^ 
nothing  b^t  swarms  i*^  -  --    -j.  Tiaqr^ihui  IjJ 
tino  from  the  old  p^i 
River  Yider  from  the 
more  baeferia  are  found.     Ai  IL^  V4^> 
drains  the  water  takes  up  oxygtm.     F 
Aubervilliers  it  holds  in  solulioi^ 
oxygen  per  litre.  The  tu^trnm,  ati  > 
ibc  drains,  give  place  tortdfif/fw  tr 
So  far,  it  is  true  that  orgai^ic  mn' 
heinga,  and  that  bc^inga  of  aa  ir 
replaced  by  beingiB  of  a  higgler  • 
the  improvie^ent  hae  token  |itic< 
living.    Upon  Moutfert  6tre«»  ib^i^ 
lishmcnt,  well  known  aa  contif bating  to  w»  • 
its  water^  namely,  M,  Artai'  Isetot^^^  *" 
sheeps'  heads.    Water  coming  fixffl  l»»  ^ 


lime,  blood,   grease,   and    the  refQso  of   the 

'  r>f  the  ih€«pB'  hQJxds.    I  nndortook  the  pun  Sea- 

these  waters  hj  following  tfao  same  pj^ocssa  as 

M.  Artds  ohtalned  a  piece  of  land  fwc^lng  his 

which  Wfw  part  of  a  market  garden.     This  land 

..,.ly  separated  from  th«  factory  hy  the  Montfort 

^^  Tho  earth  there  is  pure  humu4.     The  draius 

^■led  perpendicular! J  to  Montfort  stream,  which 

ie  fact<;jr7  waters   are  collected   in  a  watertight 

nnsr,  am  raised  by  a  pump^  and  t^arri^d  by  moaQS  of 

i^hauDRla  to  the  extremity  of  the  land*     They 

id  by  means  of  a  trench  parallel  to  the  stream 

'h  themBeh'cs  by  furrows  paraUtl  to  the  drains. 

irrows  alterniite  with  the  drams,  foUowmg  the 

■  "idy  ejcplainod.     In  spite  of  this  arrangement^ 

lU-  irption  b  perhaps  a  little  rapids     I  do  not  advise 

'in;,^  ihe  prrs^nt  arrangement,  as  the  land  will,  Inter 

mo  some  of  its  filtering  qualities.    The  aL-catiOti  ef 

mil  by  theae  drains  is  well  donjB*     No  trace  of 

id  fermentittion  can  be  found  at  any  depth,  notwith- 

lllif  that  the  arrangement  ha^  been  working  more 

'  'v^ar*    The  drainod  Ijmd  ia  cultivated  as  a  kitchen 

Fhe    factory    waters    form,    a    capital    liquid 

^ind  never  touch  the  leaves  but  soak  down  to 

The  result  is  unquestionable ;  as  a  further 

proof,   compare    the    production    obtained 

Hible  hy  M.  Artus  with  that  of  neighbouring 

rdenerg  who  Qse  a  great  quantity  of  manure, 

largely. 

at  the  eommencement  of  my  researches,  the 
'  puri^cation  of  factory  and  household  waters 
ie  attention  of  Franco  aiid  other  countries, 
filtration,  chemical  treatment,  and  agricul- 
Siopi.  wero  proposed.  In  every  case  where  it 
^  a^icultural  ntiliflation  was  more  and  more 
jTirhiiat  often  expensive  and  costly  eiperiments, 
processes  of  pimflcation,  hflve  been  found 
Durinj^  the  last  few  yeara  the  necessity  for 
has  boen  admitted  for  cleansing  the  waters, 
m^  them  off,  and  preventing  their  soaking  into  the 
wording  to  my  opinioix,  the  djaiuage  of  land 
y  Mewage  ia  more  useful  in  a  chemical  than  in 
i^amc^  point  of  view.  This  is  the  eastntial  and 
petital  aim  af  my  experiments.  Drainage  in 
vnoe  with  my  method,  bt^ing  as  energot'o  iia  it  is 
Imical,  it  is  easy  now  to  utiUso  fact^jry  waters  and 
der  them  inofi^cnsire^  and  ^t  rid  of  those  serious 
b  which,  for  BO  long  a  Ume^  the  researches  of 
have  been  directed  ♦ 


lenta  have  b^cn  made  by  A.  Btockhardt 
'  with  in  a  recent  penod,  concerning  tbe  eiF^t  of 
lUog  furnaces  and  chiumey  stalks  on  v^i^af a* 
•m  mftt  the  damage  done  was  ascHbtible  ex< 
aulpbur  acids  contained  in  the  vapuurt,  and 
mamr  lead,  araenic.  or  fiady-dividini  carbiia.  It  was 
tb^%  a  diHt^nca  01  630  metres  pn)tecti?d  ths  moat 
tm  i^egetation  from  the  effsct  of  denie  smoke,  if  ssnt 
m  m  chimney  not  leen  than  25  motros  high.  Wide'- 
M  trwi  mre  l«ea  affected  than  trees  of  itt&ight  growths 
»  fi4iid  early  next  session  the  Doko  of  North - 
and  will  move  tor  a  Royal  Commission  to  inquire 
IB  working  and  manageme^nt  of  works  and  manufac- 
MDelting^  bumiufT,  or  converting-  ore*  and  minerals, 
filt  iulphuroua  acid,  flQlpbur«tted  hydrog:en,  and  otbei' 
iw  given  f^ff  ;  to  ascertftitj  the  ofTectfl  prtiducod  thereby 
health  of  anima!  and  ve;^G table  life  ;  iiud  to  report 
Ifl  bcflt  mcHoa  to  be  adopted  lor  the  pTeveniioa  of  in- 
prvto  aritfing-  from  the  exhalallon  of  anch  aoids  and 
ad  upon  tiae  le^lilative  measures,  if  any,  require  for 

Thorn aa  Farley,  F.R.S.E.,  ia  describing 
tfaa  BHiinb  A^aoclntion  some  new  >nl vents  for  gold| 
l^laHnaBa^  &c.t  ahowed  that  many  ordinary  dtlut« 
riUi  hydrogen  dioxide  (or  oxygenatad  water)  oan  dis^ 
i«  pr«dotLS  mot»ls^foldp  sUver,  and  platbum^ 


THE  PROGRESS  OF  WOOL  PRQDtJCTIOSf  IK 

OUB  COLONIES, 

By   P,    L*    Elnuaooda, 

{GoiiHMued /torn  pa&0  SS3,) 

In  the  prepaiation  of  the  wool  for  market^  iheofy-owiian 
have  within  the  last  few  yean  made  v^ry  great  advan««. 
On  many  of  the  principal  stations  th^^  hot  water  s^ltem 
has  been  adopted,  and  very  lar^c  sums  expended  in 
pumps,  spouts,  and  other  machinety  and  appliances. 

The  ootuw-vQolled  sheep  are  chie6y  depoatored  in  thd 
coast  diatrictfl,  where  th^y  thrive  better  than  the  merino. 
A  dock  of  full-gTOwn  pure-bred  Loicestera  will  shear 
from  o  lbs.  to  7  lbs.  of  washed  wool  per  head ;  and  lamhsp 
from  three  to  four  months  old  will  cut  from  3  lbs.  to 
4  lbs.  of  washed  wool* 

It  iJ  in  the  country  to  the  west  of  the  main  Di\'iding 
Eange  that  the  fine^wooUed  shet^p  are  moaUy  depas- 
tured. Great  success  has  attended  the  sffbrtB  made 
within  the  lost  few  yeara  to  improve  the  flocks,  so  that 
the  clip  IS  not  only  better  got  up,  but  there  is,  on  ^any 
stations,  a  younger,  stronger,  bettor  woollod,  and  a  doubly 
Taluable  ckss  of  aht^ep  to  that  which  existed  five  or  six 
years  a|p.  In  somo  districts  more  than  90  per  cent,  cif 
the  lambs  are  saved,  Theavera^  for  the  colony  of  New 
*South  Wales,  in  1870,  was  7^  per  cent.,  and  that  result 
was  obtained  under  a  system  aa  rough  and  negligent  aa 
could  well  exist, 

The  Une-wooUed  sheep  in  the  colony  came 
orif^^iiially  from  Uie  ohoicest  flooks  of  FmncCf  8p»ia« 
and  Saxony,  The  process  of  aoclimattsatiou  has  modi- 
fied the  original  type  6f  the  Spanish  merino.  There  has 
been  a  very  decided  gain  in  the  aoftneaa  of  the  wool,  and 
an  improvement  in  its  elasticity.  The  woo!  has  in- 
oreaaed  in  longth,  bat  dimiuiahed  in  density,  so  that  the 
weight  <ii  the  fleeco  remains  about  the  same.  So  ad- 
rairubly  adapted  is  the  Australian  climate  to  the  produc* 
tion  of  fine  wool,  that  experience  has  shown  the  colonists 
hare  nothing  to  gain  hj  the  importation  gf  stud  flhee|^ 
from  Europe. 

Sic  W.  Mocojrthuri  in  a  letter  to  a  oolanist,  thus  speaks 
of  the  first  operations  of  introduciDg  merino  sheep  into 
Kow  South  Wales ; — **  All  I  can  relate  respecting  the 
animals  in  the  two  originally  imported  lots  of  morinos 
I  havo  gathered  in.  oonvefSiitionfi  with  my  father  and 
with  my  mother.  The  latter,  by  her  care,  preserved  the 
little  flock  during  my  father's  two  enforced  absences  m 
Europe,  from  1802  to  iWOo,  and  from  1B08  to  1817- 
The  originals  of  the  merinos  from  the  Cape  were 
undoubtedly  from  Spain—a  present  from  the  King  of 
Spain  to  the  Dutch  Government,  I  have  always  under- 
stood, but  I  cannot  say  when.  They  could  have  been 
derived  in  no  other  mumeTf  for  the  Sptinish  Govern* 
Mpnt  was  always  very  jealous  of  their  exportation,  and 
did  not  even  permit  them  to  be  sent  to  their  own 
colonieH  in  America,  I  believe  the  whole  stock  was 
brought  on  hero  from  the  Cape  in  1797*  I  have  under- 
stood that  there  were  amongst  them  fleeces  of  singular 
beauty — combining  great  fineness^  rGguhirity,  and  elasti-* 
city*  with  rem*irkable  length,  toaghnessi  and  silky  soft- 
ness :  and  that  the  sheep  from  Kow  were  darker  in 
colour,  more  *  throaty/  and  neither  so  fine  nor  m 
*  silky  *  as  these  fine  long-woolled  sheep  of  the  Cap©  lot. 
I  have  heard  my  father  say,  that  when  in  England, 
between  1802  and  1S0.5,  and  aftar  he  had  roused  the 
attention  of  the  Sne^oloth  manufactnrers  to  the  fact  that 
f}n6  woolt  such  as  they  had  only  known  as  the  product 
of  Spain,  and  at  that  time  believed  to  be  producible  only 
in  that  country,  could  h&  grown  here,  and,  in  time, 
supplied  in  greater  quantitiea  than  they  had  ever 
impGrtod,  a  manufacturer,  eminent  in  the  woollen 
trade,  called  upon  him  with  a  sample  of  his  own  wool 
and  asked  if  it  was  really  a  fact  that  it  had  been 
produced  here»  and  when  so  assured,  be  urg^  my 
father  to  pewevore,  giving,  amoogst  other  encourage- 
ment;  the    ftisur&aoe    that  whea  wool   such,  as  that 


votud 


i]«   could  te  Slant  to  England  ia  quBntity,  tb 
d  be  a  gtmi  revolution  in  the  woollen  trad©,  ^ 


thare 
gf^ecit  revolution  in  tlie  woollen  trade,  ex- 
plMTiing  t3iat  from  Huch  wool  there  woTiid  nn&e  a  new 
Sms  (3  feliriM,  of  tfaa  moat  dalicate  texttite,  from 
oom'biiig  wool— fi.  pwdlfltion  whicli  b^gan  to  bo  verified 
about  twenty  yeera  afterwarda,  but  which  I  remember 
to  kiivo  heard  related  aome  yeari  prefriimily.  XJp  to 
that  time  merino  *HpBiuah'  wool,  aa  it  waa  alwayi 
tarmod,  was  employ «d  ooldy  in  the  clothing  bmnch  of 
tewie,  for  broaadotha  and  komoymerea ;   and  for  that 

SurpoH©  was  of  ooura©  carded.  There  10^  therefore,  co 
oubt  that  the  fine  comhiTig  wool,  some  of  it  at  all 
Omenta  €f  Bingtdar  beauty j  was  the  produce  in  the  first 
inatancfs  of  the  merinoe  from  the  Cape.  Thia  waa 
pointed  oat  ns  a  novelty  by  the  miinufactnrer,  who  had 
the  sagacity  to  foresee  what  changes  it  would  occasion, 
and  it  ifl  therefore  to  be  inferred  wa*  not  noticeable  in 
the  wool*  imported  from  Spain.  It  is  to  he  remwnber&d, 
howeTer,  that  theaa  fine  wools  from  Spain  ware  always 
washed  in  hot  water,  after  being  ahom  in  the  greaae, 
having:  pieTlously  undergone  a  very  imperfect  sorting, 
so  that  vorious  qualitiea  became  ver)*  intimjitcly  blended 
together.  Pine  wool  from  Germany,  *  Saxon  wool,"  as 
it  Iraig  continued  to  be  termed,  had  neTcr  been  heard  of 
in  EngUnd  in  ISOi^  and  must  have  first  appeared  in  the 
IRngliBh  marketa  about  ten  or  eleven  years  later.  It  wiis 
vpaoiaUy  a  clothing  wool;  and  from  its  superior  getting 
npi  aa  well  aa  quality,  soon  tcok  precedenee  of  the 
Spanish." 

The  ateady  continuous  increase  in  the  value  of  wool 
(atibgeot  only  to  accidental  intern tptions)  and  the  eon-  ' 
sequent  increaaed  value  of  the  stock,  led  to  tho  explorn* 
tion  and  occapation  of  new  oo*untry^  cHpeciallj^  in 
northern  Queensland,  chiefly  through  the  enUirpnae  of 
Sydney  capitaliate,  who  pushed  their  business  to  almost 
the  extreme  northern  limita  of  the  Australian  Continent. 

Leaving  New  Sonth  Wales,  let  ua  now  pass  on  to 
Tiotoria.  The  grosa  exports  of  wool  from  the  colony  of 
Vict£ma  from  1839  to  1863  amounted  to  44&.e95,70i  Iha., 
valued  at  £31,866,05*2;  but  during  that  period 
19,760,342  ibs.  of  wool,  valued  at  £l.3S6,629  were 
imported  from  other  ooloaies*  The  balaaoe,  there- 
fore^  brings  the  wool  actaaUy  produced  in  Victoria, 
and  exported  through  the  Cofltoms,  to  429,936,362  Ibi., 
worth  X30, 480,02a.  From  186&  to  1872,  the  gross 
exports  of  wool  reaehed  403,164,000  lbs.,  valued  at ' 
over  £27, 500,000,  The  shipments  of  wool  from  Victoria  ' 
are  shown  below : — 

11X1. 

1840  .,...*...  941,ai6 

1645 6,841»SIS 

1850 18,091,207              ' 

IU&  ...,.• 22,684,233 

1860  24,273,910 

1865  , 40.527.402 

1870 02.123,4.71 

1874  ,,.,. oM4S,977 

Tho  sheep  in  this  colony  havft  increased  as  follows  :— 

1B41 782,*2S3 

I860 r>,3l8,04G 

1860     ..,, rj,794,127 

1^70     ..- ...  10,761,887 

1874 11,323,080 

The  colonial  value  of  the  wol^l  eicported  from  the  three 
principal  Australiftn  colonies  in  1871  gave  th©  following 
proportionate  rates  for  each  h«ad  of  the  population  t — 


Victoria  .......»•• 

New  South  Walet 
South  AuBtralla    . . 
TafimanisL  ..».**.. 
New  Zealand    .... 

Queensland   ,...,. 
Weatem  Australia 


Total  VAlue.  Riitft. 

Yietoria ^4,287,011  , , . ,  6  17     6 

New  South  Wales     4,748,160  . , , ,  9     2  11 

NewZ^and..,. 1,806,144  ....  6     0     3 


The  ywluo  of  the  ezpoTta  of  wool  and  all  other  animal 
products  from  each  Auatmliao  colony  in  1872  were 
roipeetively  as  follows,  and  will  convey  an  idea  of  the 
importaiLce  of  the  pastoral  interest:^ 


B\ren  in  Bonth  Anstnlia,  which  la  ol  Isia  tn 
as  a  wool*produein(5  colijny  thofi  Ke»  SMllk  V 
Victoria,  there  has  he<3a  rapd  prcgta-  *■* 
following  %«ir»  of  erportashow  :— 

11*.  Vda^^ 

1851    .,..     ri,nf>4/>T2    ..„    iii| 

1860  .,,. 
1BS9     .,.*  1     ...,    IX 

1872    ....    34.oju,o;n    .*.,    Vfi^ 
The  sheep  in  the  colony  w^re  as  followt^^ 

1856      ,, ,*..-     LTI 

1861 3»tlj 

1874    , ,    mini 

Thia  laat  retutn  is  at  the  rAte  of  tnf^  f*«fs  I 
to  every  maiu  woman,  end  child  in  tl 

The  pastoral  districts  at  preaent  oi 
only  contain  70.000  stiuare  miltiSi   Wiui^ 
open  for  settlement. 

QueeneUnd,  the  youngest  of  the  Au4aiB«l 
and  an  off-ehoot  from  N#w  Sonth  WslA  f~^ 
more  than  7,250,000  head  of  shtq?.    Tn  t» 
colony  was  first  formed,  it  had 
I868."it  had  nearly  9,000.000  J 
ia  not  so  steady  as  in  tho  othm-  «:o 
has  been  alao  a  dccUnn  of  Itlta 
e^porU. 

18G0  ...*  5M7M1  . 
1869  ....  22,388,eo0  , 
1872      ,,.,     17,793»392     - 

The«   aM  naafly  124.000,000 
leased,  and  chiefly  ttaed  for  Ui^  fMiqg  « 

natural  pasture.  The  profitable  gT0«1b 
fined  to  the  Darling  Downs  and  ^  h^l 
without  the  tropics.  The  ooa«t  onon^  aiJ" 
plaioB  are  more  snitable  te  tat^  fhfW  il| 
country  in  the  north  end  wwi 
squatters. 

For  nearly  a  tinarler  of  a  eecnloiy  thi^  1 
produced  in  Tasmania  has  been  «Imu«t  1 
1848,  16,095  bales  of  Taamankn  wogl^  ^ 
land:   in  1870  the  nnmbet   wa#  l&.7r»» 
years  the  produce  ba»  reached  20,00<»  1 
ra^e  clip  is  about  2  to  2ilba.  from  • 
richest  aettlefsare  those  whose  attontiaii  h"* 
to  sheep  famiing,  and  Peventl  hxT6  floci* 
70,000  sheep.      In   1872  6,000,000  Iha 
shipped  from  the  colony,  valued  *tt  H^^ ' 
about  the  aame    quant:!-  —    '-t.,T^..i 
T^Rnanl&n  flocks,  altb 
of  improyement  as^  lh(j 
advandng  in  quality,  ic 
meat  may  oonfidsEntly  b< 
seromnce  in  the  same  i^^ 
nently  succeasful  in  the  ■ 
as  weU  as  in  Getmany.  l^^ 
toinmant  of  purity  of  hloct.. 
Tasmonian  growers^    by  th' ■ 
mana^ment,  hnTe  so  much 
quality^  Umgih  of  itajde,  WM 
they  haw  materially  raised  th. 
buyera,  who  have  testified 
inoreaaed   i^rioes    they   tmdilj  r-v  -- 
question.    Only  74  tkmpomtimA  ••g"^  ! 
sheep  in  warm  mltisr  In  thil  col«iyi «  2*1  f 
in  thf^  greasd. 


imp  I 
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..  Z'jftlind  powedsea  nearly  12,000,000  ibeep,  or  40 
»«tch  hf-Mi  of  the  population,  and  the  eiporte  of  irool 
VOL  the  i.olonj  in  1872  wsre  41,887,000  Iba.^  Tailaad  at 
^*3S,iJ  00 .  The  iramemw  pTOgre«a  mude  U  aho  wa  by  th  e 
*-*-iB  of  lS58j  which  were  nader  3,000,000  lbs-,  and  in 
^j^  12^686,000  Ibfl.  were  etportod.  In  1862  the 
]  New  Zeaknd  wool  was  2  0,608  bales ;  in  1872, 
or  an  increass  of  about  20:1  per  coat  ia  ion 
In  137ii  wo  received  frora  Now  Z^aLmd 
Ibi.  ofw<K>L  Tho  Now  Zealand  »l\eep-riini 
_j  «tocked  chiefly  with  the  Atistraljun  merino 
^,  impmved  through  the  importation  of  pure 
__  laorico  rama  frotn  aRnniiny.  Althong^h  thor©  is 
«ry  rMao  a  to  bdieTO  that  the  growth  of  ion^  wools  will 
llang-dy  increased,  the  merino  will  always  occupy  the 
M  position  in  the  flocks  of  New  Zealand.  The  exael- 
■«*i3l  the  merino  conaista  in  tho  upeiamplfid  fineness 
■*"^  property  of  ita  wool,  which  in  finoneta  and 
tber  of  Borrationa  and  currea  eiteeodi  that  of  any 
?p  the  world  ptoducos.  Tho  quality  of  the 
ad  flocks  ill  tho  colony  h  at  present  of  good, 
wttfieme  fineness,  the  climate  being  apparently 
W  tiie  production  of  a  very  superior  quality, 
^  tftoined  to  perfectioa  in  the  fsmed  wsetem 
\ti  Victoria, 
pie  is  generally  of  good  leragth,  stoat  grown 
I  So  for  as  the  production  of  wool  depends 
'^wth  of  native  gr^isaea,  it  may  be  aaid  that  it 
^i  its  eitrtjmo  limit  on  the  southern  island,  an 
lands  in  tbat  part  pf  the  col  on  v  are  fully 
Bttt  in  thfi  northern  island  there  ig  still  room 
iion,  ns  thc*iisands  of  ocrea  only  await  the  | 
cuHiTjaion  of  EnglUh  groases'  to  become 
81  tho  further  increase  of  this  alreridy  enormoua 

r  mfi  ip^t  rrirfl  now  at  the  wool  progress  msde  in  out 
colonies  we  And  an  almost  equal  advance^ 
.  icportof  wool  Lioni  the  csstero  prorinco  of 
weighed  72S,76  jlba.,  and  was  valued  at  £30,702. 
.d  export  in  i%o^f  was  10,155,870  Iba.^  \-alued  at 
io.    In  18')0,  the  value  of  the  wool  exported  had 
■1  to  €S3:i,6(>5,  and  in  1872,  48341,314  lbs.  of 
*ihippetl,of  tho  Jiggregato  valueof  £3,270,0o3. 
by  of  Natal  shipped  in  1872,  ^,651,4lClbe.  of 
wed  at  £254vl95.      Out  direct  imports  from 
^c«  In  1871  were  a  littlooTer  42,000,000  lbs,, 
I  dose  upon  £3,000,000, 

jmt&s  who  have  farmed  sheep  in  Australia  bave 

iir  conviction  thut  the  Cape  Colony  poaaoases 

Jtfty  over  that  continent  sa  a  wool-growing 

ft  b«oaiuae  it  enjoy  a  a  more   equable  Ghmato,  a 

^ieseijption  of  pasturage^  and  greater  cheapness 

mnoe  <>f  the  icarcity  of  water,  and  tho  diffi- 
_  icttring  cheap  labour,  the  greater  portion  of 
rin  the  Euatern  Province  and  the  Free  State 
I  III  the  grease  (u  a  washed),  and,  unhappily, 
^  every  eight  monthe,  instead  of  waiting  the 
Otha*  growth.  Thus  the  wool  from  the 
(itrjct,  which  IS  the  chief  part  of  the  export, 
dar  the  designation  of  "  cbtbing,"  and  not 
•'*  wool,  being  too  short  in  the  staple. 

ot  pnss  over  unnoticed  our  supply  of  Indian 
bb,  although  coarse,  ia  yet  uaoful  for  certaia 
Indian  wool  is  cbieily  imported  from  Bombay 
mchee.      In  1873  there   was  a  falling  ofl'  of 
libs.,  the  ex  porta  being  20,394,718  Iba.,  worth 
I    The  wool-ataplers  ofKhoTusan,  and  the  pro- 
sirool  on  the  hills  north  of  Cabttl,  Crhugneo,  and 
J«ta  of  Central  Asia,  bring  it  by  camvmni  to  the 
t  iDd  an  increase  of  the  produce  brought  down 
*'*^taries  of  tho  Indua  may  be  looked  for. 
n<^ts  in  ih^  staple  and  quality  of  wool  pro- 
India  cam  b^  efifecbed  only  by  the  tntermixttire 
'>r  broeds  with  the  indigonoua  animaL    Excel- 


constitution  ;  an  ailmirabli*  tleld^  therefore,  s&etua  open  to 
the  capitalist  for  a  profitable  cultivation  of  the  golden 
fleece.  The  merino  sheep,  which  have  proved  ao  sueceM- 
fut  in  Australia  and  the  Cape,  might  be  introduood  to 
improve  the  Indian  breed,  and  a  foundation  be  kid  for 
obtaining  a  wool  nQsarpaaaod  in  quality  by  the  best  pro- 
duce of  any  of  our  colonial,  Wasbing  the  sheep  befbre 
clipping  is  aim  oat  entirely  neglected  in  India,  but  a 
greater  injury  liea  in  the  pomicioos  custom  which  pre- 
vsils  in  Bombay,  of  mixing  inferior  with  saperinr  wool. 
Wool  fihoold  be  garbled  and  olamed,  and  separately 
packed,  and  this  might  be  advantageouily  carried  out  at 
Karrachee,  whero  tho  wages  of  labour  are  less  than  &t 
Bombay.  The  wool  escports  from  India  have  been  aa 
follows: — 

m. 

1850.,.. 4,549,030 

18S5  ,, , ,  H,283,a35 

1865 23,432,689 

1870 .,*....  ia,327,836 

1872 1H,250,&04 

There  are  yet  a  few  wool -producing  coloniea  to  touch 
upon  before  we  doao  tho  inquiry.  Tho  Cauiidian 
Dominion  has  not  much  wool  to  spare  for  export.  Wo 
have  no  later  returna  than  lBfl2  available  far  reierence  ; 
bat  there  were  thou  in  the  colony  about  2,o00,000  sheep. 
Our  other  North  American  colonies  posseae  about 
200,000  sheep.  Altbaiigb  Canada  exports  from  2,500,000 
to  3,500,000  lb«.  of  wool,  very  little  comes  to  this  oonntry, 

Lisatly,  wo  Lave  an  extent  of  country  and  pasturage 
in  the  Falkland  Idands,  where  cattle  anil  sheep  range 
at  large  and  thrive  weD.  Tho  wool,  thoiigh  long  and 
course,  is  useful.  Wo  have  no  late  fetunis  of  the  Mtb 
stock  there,  but  there  is  a  large  quantity  of  waate  loud 
only  fit  for  pastncage. 


*  j«uturt  lands  arefotind  in  the  more  elevated  regions, 
I  (dimaUj  of  which  is  not  iuimicad  to  the  European 


THE  EESOUHCEIS  AKD   CONDITIONS  OF 

BOSNIA. 

It  ia  difficult  to  obtain  any  pre'Hse  information  respect- 
ing tho  r^onrces  and  conditions  of  Bosoia,  the  aeries  of 
reports  by  Consul  Holmes  will,  however,  furnish  a  tolor- 
abl)'  accurate  description.  The  total  populntiou,  reckon- 
ing that  the  males  and  females  are  in  about  equal  numbm, 
is  about  1,27@|2O0  sonls.  Of  the  male  population  there 
are  230,524  Musaolinana,  220,813  Christiana,  78,188 
Catholics,  1,330  of  the  Jewish  faithj  and  5,706  gipsies. 
During  the  last  eighteen  years  it  appears  that  the  male 
Mussulman  population  has  increased  by  55,347,  tbo 
Christian  by  40,&14,  the  Jewish  by  25(5,  the  gipsiee  by 
1,070,  making  a  totiil  incross^  of  'd 5,5 87  souls.  It  aeemi 
hsrdjy  probablo  that  the  Mussulman  population,  which 
is  less  than  the  ChriAtiau,  and  liable  to  military  con- 
scription, should  have  increased  more  than  the  latter, 
b  ut  the  materials  have  been  taken  &om  the  t^ett  Inf ornta-^ 
Lion  in  the  possesaion  of  the  Turkish  officisli;  From 
the  careleaa  and  inefficient  manner  in  which  statlaticsl 
details  are  collected  in  Turkey,  they  are  certainly  not 
oiactly  correct,  but  there  ia  no'doubt  that  they  are  right 
in  the  main  point,  namely,  a  gradual  increa«o  of  popn- 
lation. 

In  most  parts  of  the  country  the  air  is  wbolewtme, 
fresh,  and  bracing,  but  no  kinds  of  sanitary  precautlona 
are  taken  in  respect  of  drainage  and  ventilation,  wbilft 
personU  deanltness  !i  certainly  an  exception ;  the 
mortality  among  ehildrent  in  oonaequence,  is  always 
onormoui.  No  statiatics  can  be  procured,  but  it  onjf 
requires  to  see  them— half-dad  and  dithily  dirty,  exposed 
to  all  the  variabiiity  of  the  climate — and  to  know  tho 
nature  of  the  food  thoy  eat,  to  be  aaaurred  that  the  weak 
and  sickly  iflust  be  decimated,  whilst  only  the  ve^  robmt 
and  strong  constitutions  reach  maturity.  Even  anuK 
tho  better  el naief  ignorance  and  inattention  to  all  the  I 
quiremcnts  of  pure  air,  cleanliness,  suitability  of  An 
to  climate,  and  proper  diet,  is  little,  if  anything,  beyoad 
that  of  the  mere  pes«ant. 


In  the  HfTzegoTlnai  whjore  the  m^ei  ntimber^d  7 1|954, 
file  diff^jrent  faiths  were  dirtribiited  as  foUowa  : — th© 
Mtissulmwa,  29,472  ;  Orthodox,  23,492  ;  C*thoIi(^  18,289  ; 
Jewa,  2  J  ;  gipsie*,  <576  iouls. 

There  i»  a  preteuf^e  at  education  ;  tho  number  of  the 
MosflQlamn  tchoolfl,  vhJch  m&ma  ao  ^bundaiii,  exists 
r&ther  on  paper  than  in  realit^^  as  ©very  moaqiio  la  under- 
ftood  to  hare  &  echool  attached  to  it  but  %M%  in 
nine  cases  out  oi  teo»  ia  purely  imagmary.  Tht  Chria- 
t^an  schools  roally  eiiat,  but  are  frii:  thti  moat  purt  o{ 
ftQ  inlerior  deacriptiou.  The  EnglUh  Proteatiwit  8ohool, 
though,  making  but  little  proj^reafi  itself,  has  giv^eu  ria» 
lo  a  considerable  eSbrt  on  tho  part  of  both  tho  Greeks 
and  CatholiGa  to  provide  education  for  thoir  children  in 
schools  of  Iheir  owHf  which  are  nov  kept  up  with  more 
e&oieincy  thjin  formerly*  The  t^^achera  are  auperior  to 
-what  they  were,  tind  th^  attendance  larger  and  mor^ 
T^olar.  This  establiahiDeat,  originating  in  the  phiLm- 
thrgpio  desire  of  two  Eoglish  ladies,  Mibs  Irby  and 
Hiaa  Mackenzie  (now  Lady  Sebright),  to  afford  some  edu- 
cation to  tho  women  of  Bosnia^  has  at  least  the  merit  of 
hwing  atimnlated  this  people,  too  fanatical  to  accept  the 
bcwin  of  inatruction  in  the  form  it  whs  offered^  to  advance 
in  the  right  diret^tion,  and  improve  their  means  of  odu ca- 
tion by  teaehera  of  their  own  persuasion  and  at  thi^ir 
own  espensG'  Thia  appUei  exmuiirolj  to  the  town  of 
BemjeTO,  whilat  throughout  the  prorineein  generalt  not- 
witbfitindinf^  tho  exi^tt^nca  of  a  few  primitive  schools,  it 
may  almost  be  siiid  that  the  people  have  no  moans  of 
edacation.  In  subat^quent  ikc counts  wo  team  that  tho 
public  education  remains  in  the  iiainE:  oondiLion,  with  the 
exception,  howoyer>  of  a  fin?j  new  miUUrj  lehoql,  which 
has  been  built  and  opened  iit  Surajevo^  its  objtxit  being  to 
form  Boanian  oSOlcera  for  the  army.  The  Engliah  girla' 
school  likewise  ooutinuoa,  by  its  example,  to  keep  the 
attention  of  the  people  to  the  condition  of  their  own 
flohooll.  Seveml  Sl^iv  no wa papers  havo  very  reeenily 
mentioned  thia  institution  iu  very  iavoui-dble  terms.  The 
nnmbor  of  acholara,  howdVdf,  Htiil  remaina  Ic^S  than 
might  bo  deal  red. 

The  province  saflTert  occasiouallj  from  drought, 
when  the  seed  has  in  m^ny  crises  to  be  sown  twii:e ; 
flour  becomes  scarce  and  rery  dear^  and  m^my  water 
milLs  are  thrown  out  of  work  for  the  waot  of  watfir 
power,  nnd  on  euoh  oocasions  grutn  hat  to  be  imported 
from  Bulgaria  for  the  supply  of  tho  troops.  The  trade 
in  cattle,  once  so  floutishtng  in  Boaniu,  haa  entirely 
ceased.  Since  the  cattle  dbeaae  firat  broke  out  in  1862* 
it  seoms  never  to  havo  thoroughly  diaappeared,  and  the 
AustrijBtn  government  hua  strictly  closed  the  frontiors 
againat  the  importation  of  Bosnian  cattle.  Mo  noticB 
01  the  disease  see  ma  now  to  bo  t*ken  by  the  Turkiah 
authorities,  although  it  atiU  exists,  and  no  eSTorts  ate 
made  to  check  it,  nor  are  any  reports  made  upon  tho 
flubjec^t  Indian  com  ia  in  demand  for  the  Austrian  • 
market,  bat  as  it  form*  the  chief  food  of  the  peasantry 
there  is  not  much  available  for  exportation. 

When  the  winters  are  ac'vere  thti  supply  of  fox  akina  ia 
good,  and  the  trade  flourishiiijjj.  Wool  ia  consigned 
to  tnerchanta  at  Trieste,  whilst  pi\!pared  hidea  are  chiefly 
sent  to  Vienna  and  Peath.  The  fair  at  Leipsie  generally 
disposes  of  the  akina  of  wild  animals.  Tho  tobacco 
is  under  the  mo uo poly  of  the  Government,  who  hare 
introduced  the  duty  on  it«  here  as  elae whore  throaghout 
the  Sid  pi  re,  and  the  pririlego  of  catting  tobacco  is  now 
aold  to  oextain  merfihanta  for  a  Jixed  sum,  bat  as  this  will 
mot  provftut  the  right  being  aooorded  to  othera,  it  aecms 
a  moat  doubtful  speculation  as  well  as  an  indiSerent  modo 
of  k vying  the  taxes.  The  general  insufficiency  and  poverty 
of  moat  of  the  cropa  is  compensated  by  the  very  largo 
production  of  plums,  and  the  gr^t  demand  for  this  fruit 
in  its  dried  state.  The  principal  diatrict  wMeh  furniahes 
the  frait  is  the  whole  uf  the  Poaarivina  in  tho  north  of 
Bosnia,  A  good  crop  prodncea  from  15,000  to  2u,t>00 
tons.  The  sales  are  managed  at  Beska  by  bi-okt^ra, 
chiefly  Mussulmans,  who  take  larg«  promts.  The  car- 
riag«  of  tkis  merchandise,  when  the  riTers  are  high,  ii 


iSl 


epr»dikali 


>0ovaiaflll 


rthti 


by  the  6av«  to  Siiiek  for  Triitte,  and  br  t^^ 
Danube  for  Peath  :   whon  the  Sat^  ii  bm,  u^  **^  w 
Triesto  and  overland  to  VoukoTar,  aai  t^ix  >f 
Danube    for    Paath,     All    the    prune*   injia  ?ki 
«je  carried    acroaa    tba  Save    lo    1 
Austrian    bank    by   Turkish  bo*!*, 
packed   in    barrehi,     and    ihippod  t*j    ih^sr 
tion.     About  throe- (luaitora  of  the   wholit 
Hosnia  ia  exported  from  Bc-iiki,  which  it  »  f 
ing  and  daily  in  veaaiug  town  on  tbt'  S»ne* 
sent  through  Shauiaia,  Brool  and  Gradiaki,  all*  > 
on  the  same  river-     The  beat  plum*  arc  pfwl 
aidea  of  the  low  valleys  descending  into  ih« 
of  the  Possavina.     Ltttla  or  no  aUaotioQ  is  p 
cultivation  of  the  tree*,  and  tho  fruit  k  ralrff 
no  care  being  taken  to  prevent  hreakiax  libt 
Tho  produce  of  the  orchard*  is  ihani  M 
fanner  and  the  landlord,  the  former  rsoamaf 
a  reveame  of  10  per  cent  basing  paid  to  " 
hot)&.     Attatria,  Croatia,  and  Servia  pf^idaoi 
quantities  of  plums  from  appaitntlj  ' 
trees,  and  similar  in  appear*nce  to  t 
Bosnia,  but  the  quality  of  the  Boroiao 
auperior^  and  if  mixed  with  Servian  oi 
the  fraud  cannot  be  conoaaJod,  as  they 
The  tiarvian  pi  urn  *  however,  ma' 
*  ^  8li  gei vta,' '    The  Bosmaos  ^m  aemn  t»    _ 
in  tho  art  of  drying  the  plujmi,  mbkh  t^ 
ways,  and  numbers  of  the  p^oflyiti  sit  aa' 
to  go  into  Auatria  and  ServtA  to  dj^  thepl^ii 
there.    In  the  H^^raegovina  tho^  una  il  < ' 
the  gnipes  are  imall|  and  the  irino  pi^u 
ferior  qualily. 

There  is  a  great  noed  for  good  roids 
activity  dieplayod  in  their  construction^ 
Serogevo  to  Moetar,  beg^un  ten  ye^ra  * 
fiulahed,  thouf^h  a  certain  promm  hM  1 
in  dry  weather  it  U  now  potnble  to  . 
in  ono  of  tho  rough  carts  of  the  coni 
iron  bridge  has  boon  placed  Across  i 
the  road,  but  at  another    pointy  v^ 
bridge  should  have  been  pla«ed  diuis^  ttl 
there  ia  tttill   only  a  iamforvj  woodi 
wliich  can  only  be  oroased  in  •afetgrtii 
horses  and  carta  separately,^  The  B^ 
been    repaired,    though    it  ta  in  a  mi 
condition,  aud  in  no  other  dir^ieti 
boon  made.     The  propoeed  railwflv 
for  the  present  in  ab«3f*nco.      The  ^ 
p+irt  of   the  line   waa  completed 
of  lS7i,  and  all  the  engtoeert  en. 
except  thoao  on  the  branch  line  fn- 
vatch,  who  h'wi  not  quite  fiaiahed  th-i 
charged  a  short  time  ago.    The  best  map  ^i 
which  tho  lino  of  the  proposwl  rail wiy«a 
that  of  Captain  Rodriowic,  sold  by  JUMa 
Vienna-    The  prospect  of  the  fonaalM  rf 
through    Bosnia  hm  called  attentMft  to 
wealth  of  the  province.     Coneo«ioni  wen 
one  of  the  Aufttrian  machine  maottisclmrtwtol 
the  mines  within  reach  of  the  ««il«if» 
establish  a  mannfactofy  of  it«am*ctt|cii«> 
stock  of  all  kinds  for  the  urn  of  th»  hna,  and 
with  coal  on  the  flpot.     If  those  proj^cft  m 
the  country  and  the  Government  *ill  deiir* 
advantage  from  thcni^  tuad  tfeo  Port*  »«*« 
to  encourage  them  by  every  irif'^fi^'  ''^  ^-*  »' 
ooncossion  of  tho  cinnabar  min 
was  obtained  a  few  yeara  ag<i 
lapaed,  and  no  one  se«m9  to  havu  Uk^  i---^^ 
the  matter  again. 

In  the  month  of  Au^'        '^'"    '^j» 
firttt  introduced  into  Bij=^ 
tho  troopa  should  novijr  h.  ^^„  -  ^i  to  *■ 
province.      The  moBinre  *»•  c«me*«<» 
difficulty.    It  w«  doddad  lo  fom  f^mli' 
whi^  were  to  ho  completed  in  Ihwe  pu^ 
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of  Berrioe  wis  fixed  at  three  yeanin  the  'Nixam  (regokn), 
nine  yean  in  the  Rediff  (reserve),  and  two  years  in  a 
corps  named  Mohaflsa,  or  protoc^an,  only  to  be  called 
ont  in  case  of  great  emer^oy.  Seyeral  years  have  now 
elapsed  since  the  two  regiments  were  completed.  Each 
possesses  four  battalions,  bat  these  are  never  namerioaUy 
perfect,  because  each  year  as  maoy  men  pass,  after  thew 
three  year's  service,  into  the  reserve,  as  enter  the  Nizam, 
and  the  oonntry  does  Dot  famish  men  enoagh  to  keep 
the  battalions  at  their  full  strength.  The  government 
reqaires  every  year  one  soldier  oat  of  every  handred  and 
eighty  of  the  Mossolman  popalation.  All  the  men 
from  the  age  of  twenty-one  to  twenty*foar  are 
liable  to  consoriptton,  daring  which  period  they 
are  called  ap  each  year  to  draw  lots.  Those  who  draw 
blanks  foar  times  are  entirely  free  from  service  in  the 
Nixam,  bat  are  then  drafted  into  the  Rediff  for  nine 
years,  being  each  year  liable  to  one  mooth's  drilL  The 
two  Bosnian  Nisam  regiments  are  in  every  respect  com- 
manded, drilled,  and  paid  in  the  same  manner  as  the  rest 
of  the  regalar  Ottoaian  army.  Besides  the  Kisam  regi- 
ments, there  is  a  corps  called  the  **  Cordendlai,"  or  frontier 
regiment  It  has  foar  complete  battalions,  which  are 
distribated  aU  along  the  frontiers  of  the  province  in 
block  hoases  in  sight  of  each  otiier.  The  men  of  the 
Cordendlai  have  doable  the  pay  of  the  regalar  troops. 
They  are  not  drawn  by  consonptioD,  but  enlist  volun- 
tarily, and  are  coDsidered  to  be  men  of  superior  cha- 
racter and  education.  The  police  force  consists  of  2,764 
men,  horse  and  foot,  distributed  throughout  the  vilayet 
They  are  commanded  by  a  colonel,  who  resides  at  Sera- 
jevo,  and  bv  seven  majon,  who  reside  at  eadi  of  the  chief 
towns  of  the  various  san4jaks  of  tho  province,  besides 
captains  and  lieutenants.  They  are  sent  to  collect 
arrears  of  taxes,  to  arrest  criminals,  to  impress  i^wimftliy 
for  ffovemment  service,  to  assemble  and  convey  the 
people  yearly  Bummoaed  to  work  i^  road-making,  &o. 
Their  salaries  are  now  regularly  paid,  which  was  not  the 
case  formerly.  Still,  they  most  be  a  great  burthen  to 
the  peasantry,  and  littie  change  for  the  better  is  likely  to 
take  place  until  at  least  they  are  allowed  fair  travelling 
expenses  when  sent  on  duty.  The  custom,  however,  of 
living  at  the  expense  of  the  people  among  whom  they 
are  sent  is  so  established,  that  tiie  Government  may  well 
imagine  that  it  would  be  of  no  use  to  pay  them  their  ex- 
penses, as  they  would  still  follow  their  old  habits. 

The  administration  of  the  province  is  sometimes  in 
abeyance,  with  the  exception  of  the  most  ordinary  current 
a£Durs.  There  is  no  hope  of  any  amelioration  as  loDg  as 
the  prevailing  system  of  constantiy  changiag  the  pro- 
vincial governors-general  continues.  A  stranger  requires 
at  least  a  year  to  become  tolerably  acquainted  witti  the 
countiy  and  people  he  has  to  govern,  and  moreover,  a 
certain  confidence  in  the  stability  of  his  own  position  is 
needed  to  induce  many  man  to  take  an  interest  in  their 
afifairs,  and  to  exert  himself  for  their  wel&re.  Whilst 
this  state  of  provincial  a£Qdrs  continues,  and  there  seems 
no  probability  of  any  amelioration,  there  Is  no  present 
prospect  of  improvement  in  prosperity  and  civilisation. 

General  Carrington,  U.S.A.,  describing  "  Chrome 
Steel "  before  the  Bridth  Association,  said  it  was  a  new  alloy 
of  iron  with  the  oxide  of  ohiomiam,aiid  that  it  was  a  greater 
advanoe  than  had  yet  been  made  towards  a  psrfectoieta].  He 
deacribed  experiments  which  had  been  made  upon  it  to  prove 
ita  strsngth,  and  said  that  while  it  could  not  be  pieroed  by 
other  steel,  he  had  never  yet  seen  the  steel  that  a  drill  of  the 
chrome  steel  would  not  pierce  in  three  minutes. 

The  New  York  Tribune  states  that  Mr.  Thatoher 
ifl  about  to  resign  the  office  of  Commissioner  ef  Patents,  and 
is  to  be  SQOoeeded  by  lir.  B.  H.  DneU.  Mr.  Duell  is  stated 
to  be  a  gentleman  of  abUity  and  varied  attainments,  posssM- 
iog  lare  capabilities  for  the  administration  of  patsnt-offloe 

NeffotiationB  are  said  to  have  been  opened  be- 
twesn  Fraaoe  and  Knglaud  for  reducing  the  telegraphic  rate 
between  the  two  oouatriss« 


OUVB  CULTIVATION  IN  THE  BALEARIC 
ISLANDS. 


The  0£m  tree,  npon  which  the  dive  ii  ^wn,  originally 

'ilands,  as  a 


grows  wild  in  tliis  mountain  lands  in  these  islands,  as  a 
shrub,  producing  a  frnit  which  bears  no  oil.  When 
brought  under  cultivation  grafting  ii  practised.  Tho 
andent  historians  of  Majorca  recount  that  in  olden  times 
the  olive  was  unknown  in  these  islands,  and  that  the 
art  of  ^prafting  was  taught  to  the  islanders  by  the 
Carthaginians.  Consul  Bidwell  remarks,  by  the  appear- 
ance, however,  of  some  of  the  enormous  and  ancient- 
looking  oUve  trees  now  in  Majorca,  one  would  be  tempted 
to  believe  that  their  existence  dates  as  fiur  back  as  the 
period  to  which  the  historian  refers.  Having  once 
asked  a  Majoroan  farmer  how  old  he  thought  some 
of  these  trees  were,  his  answer  was,  **I  beUeve  tiiey 
may  well  date  from  the  date  of  the  Flood."  It  is  a 
remarkable  feature  in  the  growth  of  these  magnificent 
trees,  that  one  seldom  or  never  sees  two  alike.  Almost 
all  in  the  course  of  time  assume  most  grotesque  forms* 
and  upon  old  trees  whose  trunks  are  rent  open  and  torn 
into  half-a-doaen  shreds,  one  often  sees  the  finest  crop  of 
fruit,  while  in  Miy'orca  they  have  in  some  places  attained 
proportions  which  remind  one  of  the  forest  trees  of  the 
tropics.  Mr.  Bidwell  speaks  of  having  seen  trees, 
the  rent  trunk  of  which  would  now  require  the  out-- 
stretohed  arms  of  h^-a-dozen  men  to  encircle,  whilst 
one  doubts,  from  the  wHd  growth  of  these  trunks,, 
whether  the  branches  proceed  from  one  tree  or  from  two 
or  three  congregated  together. 

In  countries  where  more  care  is  exercised  in  the 
prepartion  of  olive  oil  than  is  displayed  in  these  iBlands,^ 
the  ** virgin  oil*'  obtained  from  the  fruit  when  first 
pressed  is  carefully  separated,  as  being  of  a  better 
quality  than  that  which  is  procured  by  tiie  application 
of  hot  water  to  the  bruised  fruit,  and  by  the  application- 
of  greater  pressure.  But  the  quantity  of  virgin  oU 
produced  in  these  islands  is  quite  insi^xmcant,  altiiough 
it  is  of  excellent  quality.  Siunples  of  it  that  had  been 
clarified  gained  prizes  at  the  International  Exhibition  at 
Vienna,  but  the  care  required  to  produce  such  oil  is  not 
often  exercised.  All  the  oil  that  can  be  squeesed  out  o£ 
the  olives  by  means  of  the  antiquated  machinery  still 
in  use,  is  generally  poured  into  one  common  tank  and 
left  to  clarify  as  best  it  xnay ;  or,  at  most,  the  olives  are- 
roughly  sorted,  the  inferior  ones  being  miade  into  oil  for 
the  soap  boilers.  The  fruit,  whether  ripe,  over  ripe,, 
half  green,  or  wholly  rotten,  or  whether  it  may  have 
been  knocked  down  by  the  beaters'  canes,  or  beaten 
down  by  the  wind  and  rain  in  stormy  weather,  and 
trodden  under  foot,  is  too  commonly  all  picked  up  aboat 
one  time  by  the  women  and  children  who  are  employed 
at  the  gathering  season.  It  is  then,  after  bein^  sorted 
or  not,  as  the  case  may  be,  crushed  under  the  millstone,, 
and  the  oil  drawn  by  the  application  of  boiling  water. 
The  refuse  of  the  olives  after  the  last  crushing,  which  is 
fiur  from  getting  out  all  the  oil  contained  in  the  pulpy 
mass,  is  used  to  feed  the  fires  required  to  boil  the  water. 
Probably,  nowhere  may  be  seen  more  magnificent  olive 
trees,  or  better  olives,  than  those  grown  at  theee  islands  ; 
but  the  oil,  from  being  unrefined,  is  often  acrid  in  taste 
and  inferior  to  that  of  other  countries.  The  olive  crop 
of  1874  was  a  very  inferior  one,  both  as  regards  quality 
and  quantity,  and  the  oil  is  dearer  than  it  has  been  for 
many  years  past. 


An  exhibition  is  now  being  held  in  Cassel  by  the 
AssocUticm  of  Metal-plate  Workers.  The  exhibits  inoluda 
raw  material  and  plates ;  white  and  black  plate  goods ;  tinned, 
enamelled,  and  lacquered  platagoods ;  brass,  new  silver,  and 
plaqa£  goods;  architects*  metel  goods;  lamps;  petroleum 
cooking  apparatus ;  stoves  and  grates,  for  wood,  coal,  and 
ooks;  gas  and  water  piping. 

The  Paris  International  Maritime  Exhibition  for 
1875  will  remain  open  until  November  15th. 
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TKSTINa  ALLOYS. 

The  followiDg  commimiotlion  has  been  forwarded  to 
England  by  Mr.  lliiinton,  the  ohairman  of  the  board 
appointed  by  the  United  States  GoTemmant  to  teat  iron, 
atoel,  and  other  metala : — 

'*  A  committee  of  the  board  appointed  by  the  Pren- 
dent  of  the  United  States,  as  proTided  by  Act  of 
Congress,  approved  March  3rd,  1875,  has  been  initmcted, 
during  such  time  as  may  be  found  available  pending  the 
oonstniction  of  the  apparatus  ordered  by  Uie  board  for 
use  in  general  work,  imd  during  such  intervals  as  may 
^nibseqaenUy  be  properly  appropriated  to  such  porpose, 
to  investigate  the  mechamod,  physical,  and  chemical 
properties  of  the  alloys  of  the  most  useful  metals,  and  to 
determine,  if  possible,  their  int^ependence  and  the 
taws  governing  the  phenomena  of  combination  and  of 
their  resistance  to  stress.  The  committee  desire  to 
obtain  records  of  all  experiments  which  have  hitherto 
l>een  made  in  this  direction,  and  to  secure  such  infor- 
mation as  may  assist  further  researches.  It  is  desirable 
that  such  records  should  embody  a  statement  of  the 
precise  chemical  constitution  of  each  alloy  examined,  as 
obtained  both  by  synthesis  and  subsequent  analysis.  Its 
•specific  gravity,  specific  heat,  conductivity,  its  combin- 
ing number,  and  the  relation  of  its  chemiod  constitution 
to  the  series  of  similar  com^unds  produced  by  alloying 
the  elements  in  the  propornons  of  chemical  equivalents, 
should  be  stated  whenever  possible.  A  few  thoroughly 
well-studied  examples  will  be  of  more  service  than  a 
lar^e  number  of  isolated  determinations  of  single  facts. 
It  IS  further  desired  that  the  ultimate  strength,  the 
•elastic  limit,  the  modulus  of  elasticity,  the  ductility, 
resilience,  homogeneousness,  hardness  and  other 
mechanical  properties  of  the  specimen  be  ascertained  and 
4UMmrately  stated.  Where  onl^  a  part  of  this  work  can 
1)6  done  by  the  investigator,  this  committee  isprraared 
to  assume  charge  of  the  remaining  portion  of  the 
research,  when  the  alloy  can  be  fcurnished  in  proper 
form.  Beferenoes  to  published  accounts  of  similar  works 
and  monographs  on  any  branch  of  the  subject  wOl  be 
thankftilly  accepted.  Special  researches  made  for  this 
"Committee  will  be  received  with  aptpropriate  acknowled^* 
ments.  The  departments  of  physics  and  of  chemistry  in 
the  various  colleges  and  universities  will  probably  be 
-able  to  render  valuable  aid,  and  their  cooperation  is 
oamestly  requested.  The  schools  of  engineering^  are  in  a 
position  to  assist  this  committee  very  effectively  and 
their  contributions  will  be  thankfully  accepted.  Suitable 
Uanks  upon  which  to  record  the  data  offered  will  be  fur- 
nished upon  apph'cation.  Specimens  of  alloys  for  test 
by  the  committee  must  be  accompanied  by  a  statement 
«ipon  these  blanks  of  their  precise  constitution,  and 
«uch  information  as  it  is  possible  to  give,  witii  an 
■account  of  such  particulars  as  are  known  to  distinguish 
the  alloy,  and  of  the  special  object  which  it  is  supposed 
may  be  attained  by  the  investigation.  Where  possible, 
it  is  required  that  one  or  more  specimens  shall  be  fmr- 
nished  of  each  of  the  specified  kinds,  and  of  precisely  the 
form  and  dimensions,  whicli  will  be  given  on  applica- 
tion." 


OBVEBAL    VOTES. 


The  ofBces  for  the  Registration  of  Designs  and 
of  Trade  Marks,  having  been  amalgamated  with  the  Patent- 
ofBoe,  Mr.  B.  Woodoroft,F.R.S.,  clerk  to  the  Commissionera 
of  Patents,  has  been  appointed  Begistrar  of  Designs.  No 
formal  appointment  in  connection  with  the  RegisMion  of 
Trade  Marks  has  yet  been  made. 

The  tdegraphioseryioe,  Bays  the  Electrical  NewB, 
since  H  was  first  established  in  France,  has  never  until  the 
present  ymt  been  work«d  at  aprofit.  Down  to  1873  the  oost 
always  exceeded  the  receipts,  the  defidU  having  varied  from 
^00,000  in.  to  4,500,000  frs.  annually.  In  1874  ihe  expendi- 
ture WM  just  balanced  by  the  income ;  while  for  the  pressnt 
year  the  estiaatss  show  asorplus  of  2,200,000  frs. 


A  Hew  9jit«n  of  «m  LigMag.— lbs  Scmoi^ 
American  states  that  these  is  in  opemtion  in  Jamr  Citf  i 
system  of  gas  lighting  by  hydrocarbon.  The  appostu  eoa- 
•ists  of  an  air  comprsssor  at  some  central  ]ooftli^,MTeal 
small  tanks  (one  to  each  lamp-post)  laid  under  the  Me  vilk, 
a  small  air  tube  connecting  each  with  the  leserroir  fiUedby 
the  compressor,  and  another  small  tube  which  otrriei  the  or 
charged  with  petroleum  vapour  to  the  burner.  The  taal  ii 
made  of  galvanised  iron,  with  top  and  bottom  ef  oo|iper,ad 
holds  48  gallons,  that  qoantity  of  oil  being  sonsvhst  it  a* 
cess  of  a  six  months*  supply.  The  hydroosrbon  seed  m  t 
low  quality  of  bendne.  it  is  fed  into  a  tank  throogh  c 
aperture  in  the  top.  It  is  stated  that  the  east  of  ftt  gM  a 
about  38  cents  (Is.  7d.)  per  1,000  feet. 

Chambers  of  Oommerct. — The  programme  ci  raoh* 
tions  to  be  proposed  at  the  special  meeting  ef  die  Aaoeiiliai 
of  Chambers  of  Commerce,  to  be  held  at  Leeds  on  Tiei^ 
and  Wednesday  next,  inolndee  the  followiag  M^jeoCi:- 
<<  Imperial  Taxes,"  <*  Eegiskation  of  Finni,*'  **Um  d 
Partnerihip,"  "  Telegraphic  Cha^^  between  Fnaei  ad 
England,"  <<  Mail  Service  between  England  sad  Fmot," 
*'  Metric  System,"  **  Private  BiU  LegisUtion,"  •*  PahlicBSi 
in  Parliament,"  <*  Minister  of  Commerce,"  **Ptt«tLi« 
Amendment,"  "Bills  of  Sale,"  «*  Telegraphs,"  ^'IkM 
Liability  Companies,"  "Halfpenny  Letter  Poet,"  "PiUr 
Prosecutors,"  "Proteotionof  SeaPaasengert,"*«8aBG«ii 
Dues,"  <*Merohant  Shipping,"  «*  lightbonseMsnif  t," 
«<  Bankruptcy  Law  Amendment,"  «*  Assfanilationol  Feets^ 
and  Workshops'  Acts,"  ''Factory  Act,"  and  **Cmi^ 
Courts." 

British  Association.—- The  following  stateoMai^ 
the  attendances  and  money  reoeived  dnnng  theaHii«<f 
Q  at  Briatol :— Old  Ule  nMiikii^%; 


the  Britiah  Association  i 

new  life  members,  36  (£369) ;  old  annual .  ^ 

(£296);  new  annual  members,  93  (£186);  •amdUm,m 
(£884) ;  ladies,  672  (£672);  foreign  members,  17.  W 
attendances,  2,249;  total  money  reoeived,  £2,397.  Tkipa^ 
for  subjects  connected  with  mathematics  and  pbyiksi^ 
the  following:— Professor  Cay  ley,  nrinting  mttbitwl 
tables,  £169  4s.  2d.;  Mr.  Brooke,  BritishBsinM,llM; 
Mr.  J.  Olaisher,  Luminous  Meteors  (£26  renewed),  f; 
Professor  C.  Maxwell,  Testing  the  Exaotness  of  OhM*i  Ut 
(renewed),  £60 ;  Professor  Stokes,  Reflwjtive  Power o(  8^ 
snd  other  Subetanoes  (renewed),  £30;  Pioiiiinr  m 
Thermo-Eleotricity  (renewed),  £60 ;  Sir  W.  Thwia.  iw 
Caksnlating  Machine,  £200. 

Indinn  TUilroads.— Asimplementtothe  OwetttHfb^ 
just  arrived,  gives  a  detededaeoount  of  the  present  poatie 
of  the  State  railroads  and  irrigation  wocks  in  Indis.  ni 
most  important  item  for  notioe,  says  the  Bngimmt iiv 
reduction  of  the  propossd  annual  expenditure  lor  tbsaiP 
few  years  from  four  and  a-half  to  four  milliens  sto^ 
This  is  in  accordance  with  the  principle  of  propoitioujl 
such  expenditure  to  the  prospect  of  ultunate  reoelpCa  i» 
as  it  is  now  decided  not  only  to  execute  tiie  Indus  Tefl^i* 
Pu^jaub  Northern,  but  tiie  Owalior  line,  on  the  broed  gnp» 
so  as  to  avoid  any  brsak  where  impo^tent  mttitsiT  t» 
siderations  come  into  play,  the  ontlay  en  these  viU  bsktr'* 
with  no  correeponding  increase  of  traffio  receipts.  Moi«»«. 
the  money  to  be  raised  will  probably  have  to  \m  4fps 
cent,  interest,  instead  of  4  per  cent,  as  formeriy  e>{^^ 
Summing  up  the  statsment  and  adopting  it» •'■otaw* 
the  Supreme  Council  declares  that  the  expsndjwrs  of  *"» 
millions  annually  for  the  next  five  years,  ebsrged  with  !■■** 
at  8|  per  cent.,  is  not  Hk^  to  Isad  to  any  aaaaal  iaenj^ 
ebargeonthersvenuss."  The  total  dsfloenoy  of  lis isW 
receipts  below  the  guanmlesd  interest  and  odMrohufvv 
the  same  five  years  is  sstinwtsd  at  an  average  el  iS^^jH^ 
This  seems  a  liberal  fdreoast,  consideriog  that  ttedsBom 
has  aotiMlly  faUen  in  the  last  three  yesrs  froB  £2mM0» 
£1,666,000 ;  but  this  great  diminution  is  due  1»OT* T 
famine  traffic,  and  cannot  be  reckoned  on  <^.P^™*~j. 


narrow  Imee,  begun 
intermediate  times. 
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PROCEEDINGS   OF   THE   SOCIEIT. 


EXAUKATIOHS. 


In  reorganising  the  Examinations  of  the  Society 
of  Arts,  one  division — ^the  Commsrgial — described 
in  recent  issues  of  the  Journal,  has  special  reference 
to  men,  although  not  excluding  women,  who  can 
make  capital  clerks,  if  they  please,  as  is  well  shown 
in  France. 

A  second  division,  the  TechnoloqicaIi,  is 
already  in  operation,  and  applies  to  Manufactures. 
These  examinations  obviously  may  be  attended  by 
bot^  sexes. 

Examinations  in  Domestic  Economy. 

A  third  division  of  the  examinations  has  been 
established,  and^will  particularly  apply  to  women; 
it  consists  of  the  following  subjects : — 

Clothing  and  its  Materials. 

Health. 

House-keeping  and  Thrift. 

Cookery. 
Wliilfit  it  may  be  expected  that  these  subjects 
will  be  chiefly  taken  up  by  women,  there  is  no 
reason  against  men  taking  certificates  in  them. 
In  the  Code  of  the  Education  Department  they  are 
Limited  to  girls,  and  this  is  a  good  reason  why  young 
men  should  not  be  excluded  from  the  Society  of 
Arts'  examinations  in  them,  if  they  please  to 
attend  to  these  important  subjects.  These  ex- 
uninations  will  be  by  papers  of  questions. 

Fine  Abts  Applied  to  Industry. 

Tbe  Society  has  already  held  with  success  annual 
Blxbibitions  of  Fine  Art  applied  to  Industry,  and 
n  oonsidering  the  whole  subject  of  the  examina- 
tioxis,  arrangements  are  in  contemplation  for  hold- 
jigp  Examinations  in  Fine  Arts  applied  to  Industry. 

In  this  way  the  whole  field  of  Arts,  Manufac- 
;tires,  and  Commerce,  tlie  special  province  of  the 
Jocsiety,  will  be  connected  with  a  scheme  of  annual 
axaminations  in  the  future. 


EXTIHOnOH  OF  FIRE  UT  BHIP5. 

The  Fothergill  Gold  Medal  is  offered  for  an 
effective  means  of  preventing  or  of  extinguishing 
fire  on  board  ship.  Communications,  illustrated 
if  need  be  by  models  or  working  drawings,  must 
be  sent  in  to  the  Society  not  later  than  the  3l8t  of 
December,  187d. 

The  Council  will  take  into  consideration,  with  a 
view  to  reward,  the  best  written  paper  containing 
suggestions  fitted  to  secure  prevention  of  fire,  or 
the  means  to  be  adopted  for  the  safety  of  life  and 
property  when  fire  breaks  out  on  board  ship. 

The  Council  reserve  to  themselves  the  right  of 
withholding  the  medal  or  reward  offered,  if,  in 
the  opinion  of  the  Judges,  none  of  the  communica* 
tions  sent  in  are  deserving. 


MISCELLAXTBOUS. 


INTERNATIONAL  PATENT  LAWS:— ON  ASSI- 
MILATION  OF  THE  LAWS  AND  PRACTICE  OF 
VARIOUS  NATIONS  IN  RELATION  TO  THE 
PROTECTION  OF  INVENTIONS.* 

By  Lloyd  Wise,  A.LC.E. 

During  the  last  few  years  there  has  been  a  good  deal 
of  talk  about  international  patents  and  assimuatioa  of 
Patent-laws. 

In  reply  to  a  member  of  the  English  Select  Committee 
on  Letters  Patent  in  1872, 1  expressed  the  opinion  that 
if  an  International  Patent-law  ooold  he  devised  satis- 
fiEUitorily  it  would  be  of  great  advantage.  I  still  think  so. 
But  I  may  add  that,  aasnming  the  words  ^  International 
Patent-law  "  .to  mean  that  one  natent  should  cover  the 
whole  of  the  countries  concerned,  I  fail  to  see  a  method 
of  achieving^  that  object. 

Assimilation  of  the  Patent-laws  and  practice  of  dif- 
ferent nations  coupled  with  a  sort  of  international 
arrangement,  is  far  more  suscej^tible  of  accomplishment. 
For  inasmuch  as  the  laws  in  existence  in  various 
countries  seem  to  have  been  borrowed  to  a  greater  or 
I  lees  extent  from  the  English,  it  becomes  self-evident 
that,  given  a  good  law  and  practice  as  a  standard,  the 
remooelling  of  other  laws  to  accord  would  be  an  under- 
taking not  presenting  any  insuperable  difficulty. 

An  exhaustive  consideration  of  this  comprehensire 
subject  would  occupy  far  more  time  than  is  now  avail- 
able. I  must  be  content  to  submit  in  outline,  with 
brief  explanations,  some  suggestions,  the  adoption  of 
which  I  believe  would  conduce  to  a  satisfactory 
system. 

The  first  requisite  of  an  efficient  Patent-law  admini- 
stration is  a  competent  staff  of  officials  to  prepare  and 
keep,  for  official  and  public  reference,  reoorids  as  ample 
as  possible  of  all-  known  industrial  arts  and  mann- 
factures. 

In  furtherance  of  this  object,  weU-authenticated 
communications,  when  properly  submitted  in  duly  pre- 
scribed form,  might  be  embodied  in  the  records,  together 
with  the  names  and  addresses  of  the  contributors.  The 
latter  should  be  required  to  pay  a  nominal  registration 
fee  proportionate  in  each  case  to  the  length  of  the  oom- 
munication  and^  the  complexity  of  the  drawings  if 
any.  Communications  beyond  a  certain  length,  duly 
prescribed,  qiight  be  subject  to  an  extra  fee  as  a  check 
to  verbosity. 

•  Read  at  the  TLt/gw  before  the  International  Law  Con- 
ference. 
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This  plan  of  re§ii^ti<m^  beradeB  other  ohvi^x^  ad- 
Tantagei,  would  provide  for  those  CAeea,  if  thcto  be  any, 
in  which  ioTentort  at  the  presejit  timo  take  out  pat«atflj 
as  baa  heen  aUeged*  liimply  to  protoci  ibemielyea  ofainst 
a^ljaequent  patenteea 

Copi(»  of  ihmr  Tc«|>eatit^  reoai^,  epcdflcatioDa,  and 
oth^  doouicifiiita  relAitug  to  mventiozUf  ehould  be  inter* 
vhangvd  by  the  various  States  at  ff  equent  mt^:^ala,  so 
that  the  information  aTaOable  to  tho  public  in.  oa<^h 
oounky  maj  hd  as  complete  and  to  aa  rcofint  a  date  aa 
ponible. 

It  seams  reasonable  that  whete  a  patent  haa  boon 
pHed  for  in  one  country,  ^ubaequent  publication  of  the 
Dtioii  (luring  a  Hmited  period,  say  twelve  months, 
lid  tjot  iiecesflarily  prejudice  tbe  original  Applicant' 0 
„  gbt  to  pHitente  in  other  countries*    To  this  eod^  on 
depoiitmg  his  original  application,  the  applicant  ehould 
be  requii^  lo  specify  the  countries  in  r^spert  of  which 
Jie  deiires  to  retain  the  option  of  gbtaining  patanle,  and 
Jin  reapectof  each  such  country  should  bo  rtjquired,  with 
lids  original  application,  to  dopoait  a  aommiil  registration 
'  fee*  and  an  extra  copy  of  hi  a  prof  isiunol  spedlicatioii,  for 
immediate  ttanamisMOn  to  the  couotry  to  which  the  re- 
M'jYiition   applies.      A   notiication  of  the  reaarvation 
^ould  be  cnti^rcd  on  the  recorda  of  the  country  in  which 
the  original  application  is  made, .and  a  like  notification 
abould  accompany  every  document  concerning  the  inven- 
tion ofiidaUy  remitted  to  each  of  tha  countiica  rssearved, 
rthe  applic&nt  to  ba  deemed  to  have  abandoD&d  his  Hght 
fito  ask  for  a  patent  in  uny  country  aorcatrvcd,  where  not 
rescTcised  within  the  delay  aLor©  provided. 

The  Vienna  Patent  Coagrcaa  laid  it  down  that  only  the 

inventor  himaelf,  or  hia  legal  ri^proacntative,  should  he 

entitled  to  a  patent.     Thia  propoaitioUf  when  congidered 

in  connection  with  iatcm&tioual  arrangf^menta,  opens  up 

'  s  very  large  and  aomewhat  diMcuIt  queatioOf  who  shall 

[be  doemed  tjie  invia^torl:'  by  which  I  asstime  is  deemed 

r  ttiejtraf  inventor. 

If  the  prindple  is  to  he  strictly  and  univetflldly  en- 
forced that  only  the  flrst  man  who  ahall  have  had  an 
invention  in  hia  mind,  shall  be  ontiiled  to  a  patent  for  it 
anywhere,  it  is  diOicult  to  conceive  that  any  patent  conld 
►  ever  beoonie  Mrly  reliable  aa  a  property  for  investment. 
IIFbere  wonld  be  oonstant  riak  of  some  earlier  inTantor 
T  Inmiiiif  npand  invalidating  the  pat4^nL   For  this  reason, 
and  aa  the  fundamental  object  of  a  Patent^law  is  to  induce 
t^e  early  communication  of  new  inventions,  it  seems 
r  desirable  that,  save  in  cases  of  frand.  the  original  appli> 
I  cant  should  be  regarded  in  the  eye  of  the  law  aa  ih^  first 
inventor. 

AsBOming  the  plan  of  registration  I  have  hinted  at  to 
be  established^  1  would  soggaat  that  in  countries  as 
I  respects  which  notification  of  reacrvation  ahall  have  been 
^  fll&if  the  party  filing  it  sbouhl  take  precedence  of  others 
aa  firom  the  date  of  such  filing.  For  example,  assuming 
that  on  the  1st  of  January,  A  applied  in  the  TTnited 
8tatcs  for  a  patent^  and  reeorvcd  the  right  of  patenting  in 
Bogland,  that  on  the  7th  of  January,  B,  an  independent 
inventor  of  a  aimilar  thing,  applied  in  England  for  a 
patent,  and  that  seven  daja  later,  namely,  on  the  liih 
of  January,  the  notification  of  A's  invention  andreadtvA- 
tion  reoohed  England  from  Amorica  -  then  B  should  be 
required  in  his  final  spedOoation  to  admit  the  prior  ex- 
istemce  of  A'^s  invention,  and  A*s  English  patent  should 
not  ba  prejudiced  by  B's  prior  Englidi  application. 

ISvery  application  for  leiterv  patent  should  undergo 

eumioation  limited  to  the  questions  whether  the  j^peci- 

ieilkiifl  are  clear  and  whether  the  invention  is  open  to 

.  oljection  aa  boing  contrary  to  morality,  or  wanting  in 

I  novelty,  regard  being  bad  to  prior  publications  in  the 

l7fttent-of&ce.     Should  the  result  of  tbe  examination  aa 

P to  novelty  be  unfavourable,  the  applicant  shoold  he 

BevertboleBB  entitled  to  obtain  hia  patent  stibject  to  the 

insertion  in  hia  specificatioii  of  an  aeknowled^ment  of 

the  exiatunce  of  ttae  prior  matter  found  and  pointed  out 

by  the  I'atent-offiee  ofiloialSf  with  a  clear  statement  of 

irhat  he  ncvcrlhdess  okims. 


Patents  should  be  refused  only  ia  oua  «£  fmi  m 
where  the  inventioa  Is  contniy  tt»  nm^j^  Qis 
poiots  should  be  Ie£t  to  ba  adl}Qdl»t*d  ii(ei  li  tti. 
courts  only  in  case  the  Talidity  of  Iha  pticst  iMLi 
come  into  question.  Th«ra  ahmtld  b«  as  pobhiiiwii' 
any  r«rport  or  opinion  of  tiie  ffmniitmg  sofkfte  v 
respects  any  applicatiaii  fe(r  «  pitoiil,  KfiOf  ipil' 
of  procoediDgi  in  disputed  otiM. 

Thas  on  the  one  hand  appli^nliwhiobftlbwfli^ 
cip^ited  would  be  saved  the  niilMi  tOEpm* 
might  incur  if  left  in  ignoiance  of  the  £>cl: 
other  hand  they  could  not  become  luflktn  by 
aoy  erroneous  judgment  of  the  exaaiinia§;  * 
Moreover,   the    public   would   b^  amplf  ^ 
hiving  aU  tbe  taota  (and  &0tB  onlf)  ^adtd  h  j^ 
position  before  them  in  the  spemficatioai^ 

Where  the  examining  authontf ei  hata  (hi 
refusing  an  application  for  a  pat«iit  cni  th«  i 
want  of  novelty,  there  must  always  bt  cijoaniiMii 
of   injustice  to   the  inTontor,  thtra  bma^  it  i 
instances  acope  for  divafijfcy  of  opanioa.   ^9t  U 
dlMculty     obviated    by    proTidlng  maiini  d 
Appeals  are  somewhat  cosUy.  ooii»M|Bant2f,ifti| 
ary   sens^,  might  may  in  thte  long  nn  var 
Hgbt.     Moreover,  where  the  power  of  P:h^  f"' 
in  the  United  States,  there  results   n  tn  ft^iifaat  ^ 
that  a  patent  onoe  granted  im  yt  .iiirf» 

Of  couTBO,  people  w^  acquaint  '*»  *^ 

better,  hut  I  am  for  the  moment  H|Hi:iJiui^-  ui  U*  ^ 
public  who  may  nererthdesa  have  intettfli  it  ^^ 

Kow  I  think  the  plan  above  proposed,  wlotiii 
justice  alike  to  the  inventor  and  the  piil^~ 
be  lljiblc  to  such  misinterpnetalion. 

Proviaional  protection  ahould  ha  gnntii 
month  a  at  a  nominal  cost,  to  allow  tini»  mA 
feeling  the  invention  so  thiii  il  may  bt  [ 
fully  described  in  the  complete  ipedtolKuw 
obttitning  if  needful  the  oo-opeimtlon  of  r-m|^(&M 

The  Engli^  system  Qf  prcivliional   pivMi 
worked  very  wdl  in  pmetica  oai.  the  whok,  l^ii 
tton,  aix  months,  ia  not  In  aU  cmaei  taffi^tt^ 
tbe  invention  to  be  pedeoted  in  tim«  lo  tn  0^ 
scribed  in  the  final  snodication. 

Ever>'  patont  abould  bonf  date  aa  of  the  hj  m 
the  original  uppHcatioo  for  it  waa  adopted  1^*^ 
in  England,  whereby  if  a  second  of  two 
the  same  invention  obtains  the  Unat  S 
permitted  to  prevent  the  grant  uf  a  patcffll  te 
applicant,  is,  I  think,  higlUy  obj tctiijaAbb,  foil 
of  no  reasonable  grounds  on  which  it  cau  ht^  ' 
just  or  expedient. 

Every  patent  should  bo  grunted  for  lln 
which  might  well  be  20  j^eai*,  subject  to  p«ii 
men^  of  aay  £50  at  the  end  of  the  ifthywi; 
end  of  the  tenth  year,  and  £^  «i  the  e&d  «j  lb» 
yeiir. 

In  the  abae^nco  of  prior  pubUcntaon  or 
reaervation  by  an  independent  inveotorff ' 
duration  of  a  patent  granted  in  any  OQ'*  ' 
not  be  in  an^  way  diaturbcd  by  Una  cin-j 
patent  of  earlier  date  having  beos  gtAnl«d 
the  same  invention.  It  is  usual  at  pf^aeoi 
in  one  country  to  die  with  that  pi^vioaily 
ahorter  term  elaewhore. 

Thus  aji  inventor  r^ddent  in  oneof  th* 
*-aay  Baden — probably  ^pli--  ^  r  *^i«  ^^^« 
Rjid  afterwards  obtains  a  [ 
United  States.      The  inv.  ! 
ther^  may  be  capitalists  r«ii4y  w  j^yic^J^  ^^_, 
tioned  patents.      New  as  %  mittr  ti  kdh'^ 
patont  being  for  thr^  y 
Unitod  8tat^  patents^  whi< 
might  have  been  valid  f^r  ! 
lively,  will  be<:om^  voM  in 
patent.      I  need  not  (.  m  '  • 
cultiaa  thia  feature  in 
especially  where  an  in 
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flDAiiy«GiBtrie8.     What  maj  be  the  adTUittgM  of  Bnch 
a  pro?ki<m  I  hare  yet  to  Itarn. 

The  patentee  should  he  at  liberty,  from  time  to  tinie, 
eft  payment  ef  a  moderate  fee,  to  add  to  hie  original 
nateiit  any  iaproTemeatB  he  may  have  made  which  clearly 
myolTO  the  «ae  of  the  main  claim  granted  to  him  under 
the  original  patent.  By  this  plan  many  minor  improve- 
raentf  of  ma&  praetieal  value  in  carrying  oot  an  mven- 
tion,  yet  perhaps  not  such  as  might  be  considered  worthy 
of  special  patents,  would  be  recorded,  and  so  the  know- 
ledge acquired  by  the  public  on  the  expiration  of  the 
original  patent  would  be  of  fiir  greater  utility,  as  the  in- 
Tention  would  be  recorded  in  its  most  perfect  form. 

!I%e  owner  of  a  patent  should  be  bA  uhertv  from  time 
to  time  to  amend  the  specification  either  by  disclaimer  or 
memorandum  of  alteration,  in  the  manner  at  present 
practised  in  England,  or,  periiaps  better,  by  baring  the 
patent  re-issued  on  a  new  spedncation,  as  is  done  in  the 
United  States. 

A  patentee  should  not  be  compelled  to  ^t  his  inven- 
tion in  operation  within  any  specified  period.  It  is  the 
object  of  a  patentee  to  get  his  invention  into  successful 
commercial  operation ;  the  sooner  it  is  so  the  sooner  does 
he  reap  benefit  from  it. 

Now  the  laws  of  many  countries  proride  that  a  patent 
•hall  become  void  should  the  invention  not  be  worked  in 
the  country  within  a  specified  time,  varying  in  'different 
countries,  from  date  of  tSie  grant,  likewise  in  the  event 
of  the  working  of  the  invention  being  afterwards  inter- 
roptod  for  a  certain  specified  time. 

The  intention,  of  course,  is  to  promote  industrial  and 
commercial  activity  in  the  country  conoemed,  but  the 
pactical  working  of  such  provisions  is  eminently  un- 
satisfactory. Whilst  they  fiail  in  many  instances  to 
auhieve  the  object  aimed  at,  they  have  the  effect  of 
seriously  hampering  patent  poperty.  Even  in  those 
comitries  where  the  authorities  require  formal  proof  of 
due  working,  and  in  defietult  annul  the  patent  forthwith, 
it  constantly  happens  that  the  mere  letter  of  the  law  is 
complied  witli,  its  spirit  being  utterly  ignored. 

It  is  easy  to  see  that  cases  will  fWlquently  arise  where 
compliance  ^th  such  provisions  will  be  beyond  the 
patentee's  power,  by  reason  of  i>ecuniary  inability  to  do 
what  is  unreasonably  required  of  him  within  the  limited 
time  allowed.  Thus  his  patent  will  be  forfeited  without 
{vst  cause. 

Nor  should  the  patentee  be  precluded  from  importing 
ieto  a  country  in  which  he  has  a  patent  articles  accord- 
ing to  that  patent  made  in  another  country.  The 
circumstance  that  articles  so  made  are  bought  and  sold 
tends  to  promote  trade  and  commerce,  and  it  is  surely  to 
the  advantage  of  a  State  to  have  its  commerce  promoted 
by  trade  in  improved  articles  of  manu&cture,  even 
thoogh  made  abroad.  Supposing  a  patentee  to  have  a 
manu&ctory  in  one  country,  he  is  generally  the  less 
able  to  start  works  in  anoUier,  since  he  cannot  be  in 
both  places  to  look  after  his  interests. 

But  where  he  does  not  by  himself,  or  through  licensees, 
earry  on  the  manufacture  within  the  country  for  whidi 
he  holds  a  patent,  if  any  responsible  manufacturer  in 
that  country  be  desirous  of  working  under  the  patent,  it 
seems  fair,  though  it  would  generally  be  unnecessary, 
to  require  the  patentee  to  grant  a  license  in  considera- 
tion of  a  reasonable  royalty.  In  the  event  of  disagree- 
ment the  rate  might  be  decided  by  some  imputial 
competent  tribunal,  the  rate  of  royiJty  to  be  subject 
to  revision  from  time  to  time  as  circuoistanoes  might 
show  to  be  adrisable.  I  am  not  prepared  to  say  that 
this  system  of  compelling  a  patentee  to  grant  licensee 
should  hold  as  against  a  pat^tee  who  either  is  himself 
engaged  in  "the  manufieicture  of  the  patented  article 
witfam  the  country  concerned  or  has  a  Hcensee  there. 

It  seems  desirable  that  when  trying  questions  of  va- 
Hdity  and  of  infringement  of  letters  patent^  the  judge 
diouid  be  aided  by  competent  impartial  tedmioal  asses- 
sors, tasd  that  all  of  them  should  be  open  to  challenge  on 
ths  ground  of  being  known  to  hold  viewa  aotagtmiitiG 


to  patents.  I  say  this  advisedly;  it  is  a  point  to  which  I 
am  desirous  of  cUreeting  special  attention.  The  law  is 
interpreted  by  jud^  who  may  take  different  views  as  to 
what  amount  of  invention  should  suffice  to  support  a 
patent.  In  this  respect  tibiere  are.  at  the  present  time  ele- 
ments in  the  constitution  of  the  English  tribunals  who6e 
preeenee  may  well  cause  uneasinesB  4e  in^entoro  for 
notwithstan<&ig  his  well-regulated  mind  and  honesty  of 
purpose,  it  is  difficult  to  conceive  how  a  judge  can  avoid 
bein^  to  some  extent  infiuenced  by  ms  own  private 
opinions  or  crotchets ;  therefore,  though  the  oasee  are 
not  quite  piuraJlel,  I  would  with  aU  respect  say,  that  as 
an  honest  judge  declines  to  try  a  cause  in  which  he  has 
the  remotest  substantial  interest,  so  it  would  be  extremely 
desirable,  if  possible,  for  jud^  holding  extreme  riews 
as  to  patent  properhr,  to  be  relieved  of  the  duty  of  tzying 
any  case  of  the  kin^  seeing  the  inherent  danger  of  izgus- 
tice,  however  unintentiomu,  to  the  interests  of  those  con- 
cerned. There  can  be  no  doubt  that  of  late  expressions 
of  omnion  have  esc8^p»ed  from  judicial  sources  calculated 
to  fiU  with  alarm  owners  of  patent  property  whose  rights 
might  have  to  be  adjudicated  by  those  who  have  per- 
mitted such  expressions  to  fall  from  them.  Unfortu- 
nately, judges  only  see  the  worst  phases  of  patent  matters, 
and  are  apt  to  form  tiieir  views  accordingly. 

In  submitting  the  suggestions  I  have  had  the  honour 
of  laying  before  you,  I  have  taken  as  mnted  the  desira- 
bility of  Patent-laws  as  means  of  inducing  progress  in 
the  industrial  strts,  but  since  we  are  assembled  in  a 
country  whose  legislators  have  thought  otherwise,  it 
may  not  be  out  of  place  to  hope  that  interesting  and 
valuable  information  on  that  fundamental  point  will 
result  from  the  approaching  discussion. 

In  condusion,  I  must  ask  your  indulgence,  for  I  am 
only  too  sensible  of  the  fact  ^at  this  attempt  on  my  ^art 
to  promote  discussion  on  a  most  important  subject  is  a 
very  imperfect  substitute  for  what  you  would  undoubtedly 
have  htA  from  our  late  respected  ooUeague-— Mr.  Web- 
stei^-had  he  been  spared  to  attend  this  oonfarenoe.  As, 
however,  it  was  my  privilege  on  several  oocasions  to  co- 
operate with  him  in  endeavouring  to  promote  amend- 
ment in  patent  practice,  I  trust  it  may  not  be  censidsred 
altogether  inappropriate  that  I  should  thus  endeavour  to 
direct  the  continued  attention  of  our  association  to  a  sub- 
ject he  had  so  much  at  heart. 


OUR  RAILWAYS.^ 

On  the  31st  December  hist  8,749  miles  of  double  or 
more  lines,  and  7,700  miles  of  sixigle  lines  of  railway 
were  open  for  traffic  in  the  three  divisions  of  the  United 
Kingdom.  The  additional  railway  accommodation 
created  during  the  year  amounted  to  62  miles  of  double 
or  more  lines,  and  306  miles  of  single  lines.  The  distri- 
bution of  the  lines  in  the  three  divisions  of  the  kingdom 
on  the  3l8t  December,  1874,  was  as  follows:— In 
England  and  Wales,  7,193  miles  of  double,  &c.,  lines, 
and  4,429  miles  of  single  lines.  In  Scotland,  1,048  miles 
of  double  lines,  and  1,662  miles  of  single  linos.  la 
Ireliuid,  608  miles  of  double,  &c.,  lines,  and  1,619  miles 
of  single  lines.  It  must  also  be  noticed  that  many  of 
tiie  prrndpal  Enghsh  lines  are  increasing  the  number  of 
their  lines  of  raus ;  twelve  companies  returning,  on  the 
31st  December,  1874,  a  length  of  119  miles  of  three 
lines  of  rails,  and  94  miles  of  four  liaes  of  rails. 

The  traffic  receipts  in  1874  show  an  excess  over  those 
of  the  previous  year,  but  owing  to  an  increase  In  the 
working  expenditure,  the  net  receipts  were  somewhat 
below  those  of  1873.  The  number  of  paeseng^s,  ex- 
dlosive  of  season-ticket  holders,  who  travelled  during 
1874,  amounted  to  478  millions,  or  22}  millions  more 
than  in  1878. 

The  following  figores  show  the  total  receipts  and  per- 
centage of  wondng  expenses  in  each  of  the  last  five 
years; — . 
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Owing  to  tho  MI  in  the  prioa  of  fuel,  it  ii  ptrahable 
tlut  the  worldfig  ixpeoiea  dmmg  the  preaent  year  wIU 
be  lomewh&t  ndaoed. 

A  very  inter&etmg  table  in  given  m  tho  returns, 
fthovbg  the  ratfifi  of  dividend  paid  on  ordinfliy, 
f^uannteed,  &nd  preferential  stock  and  thaie  c&piUl. 
It  ii  ^eisi:sraUy  known  that  rail  way  stock  has  increased 
m  value  of  late  y^aro,  but  thfi  la  known  only  m  a  va^o 
sort  of  way^  The  table  referred  to  exhibite  the  amount 
of  capital  of  railways  in  each  division  of  the  kingdom, 
diatinjguiahin^  that  which  produci»a  no  dividend  from 
that  upon  which  varioua  rates  of  dividend  were  paid,  in 
each  jmr  from  IBTO  to  1874. 

It  u  imneceeBary  to  refer  to  the  guaranteed  and 
prefpr^tial  atocik,  the  iatereat  on  the  bulk  of  whieh  in 
fijced;  hut  the  followinj^  t^ble,  showio^  the  amount  of 
OTdinftTT  stock  upon  which  rtiten  of  dividend  nnder  and 
mhore  five  perjeent.  were  parJ^  will  afiord  a  geneml 
view  of  the  valae  of  original  railway  oharea,  whi^  a 
&w  jeota  hack  were  regarded  by  many  ua  almf>flt  woite 

Ammmts  &f  Ordinary  Stoel:  of  Eaiiwa^s  m  emh  division 
of  (hi  Xrn^dom,  on  uhieh  vwre  or  kat  (h&njk&per  cmU 
imdrnd  woipsid  in  each  tft^r* 
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From  these  figurni  it  afvpeazi  iial  tha  iwUm^ 
cirdinary  stock,  rec^ving  m  dzvited  dcnni  in  |B 

cent,  was — 

In  1870  ,...,,49  ,,  n        .,        ' 

In  IB71 5fl  ,,  ^ 

In  1872  ......  61  .,  29 

In  1873  ......  m  ,.  H 

In  1874 o3  .,  IJ       . 


Sn.K  CULTURE  IN  AUOTKALtiL* 


It  m  a  popular  error  to  suppoae  lb«t  tba  J 
liltw^ono  mulh^^rry  la  found  la  Htm  oulv  ia  feafc^ 
mates.     There  ane  tnany  wieti^s  of  nlk^m  acT 
ries,  aome  belonginf  to  the  pliini^  it  in  bdk;  I 
to  the  hUls,  a«  in  ths  north  of  Ghi&a,  md  titi 
elopoa  of  the  HimiliM,    Tho  tm  «ll#  mm  Hi 
originally  come  &odi  Chioft,  olid  thli  &Gt  «ai  i 
illustrated  lait  y eAt.    Wiiihiag  to  l«a»  if  iba  i 
known  by  the  name  of  the  Cap«  mnllMRy  k  i 
woa  a  truly  Cape  plant,  I  wrote  to  the  Gofffis^fl 
Barkly^  requesting  him  to  send  me  a  fnw Jtknti  l~ 
opporttiEuty^  and,  stzungo  to  n^,   H.R.U-tbiB 
Genoa's  ship  wae  the  only  one  available  for  ttdit 
there  heiog  no  steamers  mnnmg  to  M«11xftifUk 
was  a  fortunate  ciroumstance,  ^nd  hii  Eoj«l  H^ 
subseq^uent  letter  of  introdnction  to  the  MMitmdti 
euUtire  in  Houid  proved  nfLerwar^  moat  vdaatk  f 
kindly  he  ^owed  them  to  ho  placed  on  b^trlti  ' 
voyed  them  eafely  to   Melbourne.     In  a  fi»«  • 
leav^  appeared*  and  established  the  facttl^lovl 
Uan  Cape    mulberrieg   wer»j  identically  lh«  \  ~ 
degenerated  by  want  of  cultivation,    Thu  ^i" 
imports  into  Austrdia  from  the  north  of '  >.»*« 
thti  same  form  of  leaf,  thottgh  much  fin«:r  ui  ntff  i 
This  spring,  near  Vproufi,  I  noticed  the  fiuuei^^ 
trees  producing  similar  leaves  ;   and  in  0^1 
land,  there   appenred  ai^in    the  some  lad  Op  J 
obtained  fro  hi  Messrs.    l$onnefont*a  oe 
nursery,  raised  from  their  own   Chinee  in_ 
and  much  to  my  surprise,  in  the  gaxdcn  of  a  i 
Eton  the  other  ^^y,  I  found  two  fine  old  i 
during  Jami^  the  First's  reign^  ahowingaf^l 
form  of  leaf,   and   in  some  caaea  remarliHyi 
cuttings  from  tr^s  showing  thia  peenltar  ill 
muke  most  valuable  planta.     At  great  ^%^l 
now  importing  to  Australia  this  particular  «p 
north  Cbioa,  where  it  has  lonjf  been  knomi  hf  tt»  J 
of  the    Lhou,  which,  some  Qunamen  Oft  lu  V 
informed  me,  was  the  n&me_^  of  one  of  thdr  | 
phe  U.    There  is  another  variety  of  mnlbeiTy  I 
Booth  of  Chini&,aeort  of  oousin-german  to  I 
mtiliieauliA  [murkr  d4  FhUipims).      This  rwis^ 
(extremely  well  in  very  hot  dimaiea^  saeh  ui  UM>4 
The  mulijtJrry  grows  in  all  kinds  of  soil.    A  foa4^ 
loam  is  particularly   good^  thonsh  the^  thrifn  ^ 
granitic  sand  on  bill  slopes.     A  rich  hla<^k  lotAp 
a  quantity  of  luxurinnt  \&lU  "vsh^chi&xn  Itrj^v 
fed  on  tb  is  food  the  worms  do  not  yield  thttm 
of  silk    I  believe  nearly  the  whole  of  the  "nilk 
of  Australia  is  wdl  adapted  to  the  growth  nfj 
valuable  tree^  as  weU  ei  the  Fiji  libuid*;  « 
New  Zealand,  and  the  African  eolo&lstirfl 
Natal,  have  been  prnvod  to  be  equally  i 
the  growth  of  the  mulberry. 

The.  Qoy emor  of  Tasmania,  when  itt  Wf 
tralia*  spok^  of  tb&  raptd  frro\s'th  of  miilbtnlii» 
and  on  the  Murray,  in  my  owcl  plaofc^'^"  '*"* 
berries  that  had  been  twice  in  the  mitm 
of  every  loaf  and  all  young  wood,  «i  if  fe»  i 
tiieatment,  put  out  in  a  few  weeks ihoolift* 
that  attained  a  growth  the  sims  •saioii  of  i 


Papflr  tmd  ^j  lfn«  Bladoa-Htm  ttSm  tt»  llntt*  i 
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feet  The  Monu  Indica  is  a  flue  tree,  and  there  are 
xoany  others,  too  ntuneronfl  to  describe.  I  noticed  in 
Switseriand  that  the  leaf  of  the  Ihoo,  though  immense 
in  use,  was  more  delicate  than  that  prodnced  on  the 
Eton  trees,  owing,  probably,  to  the  great  ase  of  the 
latter  and  want  of  close  pruning.  For  the  prodootion  of 
good  grain  (eggs),  many  pc^  of  England  woold  be 
loitable,  bat  for  silk  the  millions  of  acres  of  land  in  our 
ooloaies  will  certainly,  some  day,  vield  the  finest  in  the 
world.  In  Odifomia,  we  hear  alao  of  large  tracts  of 
ooontry  haying  been  planted  with  molberrie^  and  that 
the  Califomians  have  commenced  mann&cturing  as  well 
as  reeling  their  own  silk.  M.  Bonhomme,  the  manager 
of  the  Sonoma  Sericicnltoral  Association,  California,  con- 
firms all  I  had  heard  in  Italy.  The  Califomian  grain  is 
in  ^preat  request  in  many  parts  of  Italy,  and  the  price 
vanes  from  25  to  40  francs  per  ounce— not  in  dozens,  but 
in  hundreds  of  ounces.  If,  as  he  says,  and  I  belicTe  it  is 
p«rf9ctly  true,  Italy  requires  3,000,000  oxmces  annually 
of  grain,  what  may  not  be  the  work  provided  lor  our 
women  and  girls,  seeing  that  Japan  and  China,  now 
the  only  two  grain-producing  countries  in  the  world, 
might  at  any  moment  fail  to  supply  the  market,  disease 
having  shown  itself  in  both  countries,  if  large  planta- 
tions of  mulberries  are  made  in  Aostndia,  other  British 
colonies,  and  CaUfomiaP  M.  Bonhomme  has  been  a 
gxainer  over  sixteen  years,  has  visited  all  parts  of  Asia 
and  Europe  in  search  of  healthy  grain.  The  result  of 
his  experience  is  that  it  is  to  the  new  countries  and  their 
virgin  soils  the  old  world  must  look  for  assistance  in  its 
old  age,  and  thus  make  h^py  all  the  children  who  can 
and  are  willing  to  help  their  parents.  Hay  our  colonial 
women  show  as  much  energy  in  the  cultivation  of  silk 
as  the  men  did  in  wool,  and  we  shall  soon  see  a  trade 
the  limits  of  which  it  is  impossible  to  foretell.  Some 
years  since  I  observed  the  wonderful  fertility  of  our 
Australian  soil,  even  in  dry  seasons ;  200  Cape  mulber- 
ries that  were  left  exposed  and  uncared  for  in  a  ploughed 
field,  were  twenty-two  months  without  rain,  except 
one  or  two  wery  slight  showers;  these  trees  have  since 
}rielded  food  for  many  thousands  of  worms,  and  are  now 
m  full  beauty.  Dr.  Hooker,  of  Kew,  would  confer  a 
great  benefit  on  the  Australian  colonies  by  causing  seeds 
and  plants  of  the  mulberries  of  the  northern  districts  of 
India,  especially  from  the  coldest  parts  in  which  they 
can  be  found,  such  as  in  the  north  of  the  Him^ias,  to  be 
collected  and  sent  to  these  colonies.  For  instance,  if 
there  is  a  white  fruited  variety  in  Cashmere,  it  would  be 
most  valuable.  At  the  Cape  and  Natal,  mulberries  have 
long  become  perfectly  wild,  and  I  trust  my  country- 
women will  soon  be  able  to  find  means  to  utilise  this,  till 
now,  neglected  source  of  wealth  in  that  colony. 

Sir  James  Ferguson,  the  Gk>vemor  of  South  Australia, 
took  considerable  interest  in  the  cultivation  of  the  silk- 
worm, and  sent  us  some  very  good  specimens  of  the 
Japanese  race;  but  it  was  to  Mr.  Charles  Brady,  of 
Sydney,  the  brother  of  Sir  Antonio  Brady,  who  I  doubt 
not  is  personally  known  to  many  here,  that  we  are 
indebted  for  the  preservation  of  some  of  these  won- 
derful old  races  of  silkworms  now  all  but  extinct  in 
Europe.  For  years  he  has  been  educating  some  of  the 
finest  races  procured  from  France  by  his  sister,  before 
the  disease  became  universal.  Some  years  previously  M. 
Holand  had  done  the  same  in  Switzerland.  It  is  a 
curious  fact  that  both  regenerated  their  race  of  worms 
—the  one  by  the  snows  of  Alps,  and  the  other  by  the 
heat  of  an  Australian  sun.  Mr.  Brady,  the  most  accom- 
plished and  energetic  pioneer  of  sericiculture  in  Aus- 
tralia, had  previously  ransacked  the  world  for  all  the 
best-known  species  of  silkworms,  with  a  view  to.  testing 
the  relative  value  of  the  different  kinds  from  a  com- 
mercial point  of  view,  the  one  idea  of  his  life  being  to 
luccesafully  initiate  the  cultivation  of  the  best  varieties 
of  this  the  most  valuable  and  profitable  to  man  of  all 
the  insect  tribe,  and  which  with  care  (and  the  help  of 
women)  will  become  seoond  only  to  wool,  our 
"ity*    To  this  idea  he  has  sacrificed 


his  time,  money,  and  all  other  proq>ects  in  Hfe.  His 
labours  now  only  require  development,  and  promise  a 
rich  reward  to  our  colonists  if  tiiey  wQl  onljr  take  up 
this  new  industry.  I  have  never  yet  seen  a  single  man 
who  did  not  think  sericiculture  a  most  feminine  employ- 
ment. It  is  but  fitting  fair  hands  should  wwk  to  pro- 
duce the  most  exquisite  fabrics  that  are  used  to  adorn 
the  weaker,  but  not  the  least  beautiful  or  interesting 
portion  of  creation. 

From  Mr.  Brady  I  obtained  a  small  sample  of  grain 
(eggs),  the  cocoons  from  which,  when  shown  to  ei^ierts 
in  Lyons,  elicited  a  demand  for  all  we  could  produce 
of  that  quality  at  the  highest  market  price.  This  was 
g^t  encouragement,  and  1  determined  to  visit  the  silk- 
growing  countries  of  Europe  and  to  judge  for  n^yself  a& 
to  the  supposed  superiority  of  the  Japanese  races,  then  all 
but  universally  imported  into  France  and  Italy.  From 
Naples,  Anoona,  Venice,  thence  through  the  Italian  Lake 
ditncts  to  Milan,  Florence,  Cuneo,  Novi,  Genoa,  and  on. 
through  Nice  to  Marseilles,  M<mtpeUier,  Cavaillon,  Ce- 
vennes,  and  the  Ardeche ;  everywhere  I  met  disease — 
the  same  sad  story,  small  cocoons,  and  little  profit  to  the 
poor  peasants.  At  one  railway  station  the  country  people 
refused  to  believe  these  cocoons  had  been  produced  the 
nrevious  year,  as  they  said  that  they  had  seen  none  such 
lor  twenty  years.  A  mere  accident  brought  to  my  notice 
a  g^rain  that  had  been  most  carefully  educated  for  years 
in  Uie  little  old-fashioned  Roman  town  of  Orbe,  Switzer- 
land. It  was  there  that  a  pupil  of  Chavannes  had  pur- 
sued his  master's  system ;  ne  went  still  further,  for  he 
hatched  out  the  grain  on  the  tree,  allowed  the  worms  to 
feed  naturally  in  the  open  air  under  muslin  or  canvas 
covers  to  preserve  them  from  enemies,  to  cocoon,  and, 
finally,  the  moths  to  lay  their  eggs.  Of  courscvnone  but 
the  strongest  lived  to  propagate  their  species.  The  grain 
(eggs)  remained  on  the  tree  exposed  to  the  frosts  and 
snows  of  an  Alpine  winter,  thus  regenerating,  as  he  calls 
it,  the  race,  and,  after  three  years,  rendering  it  as  strong^ 
as  the  stock  from  which  they  were  originally  obtained — 
namely,  that  from  the  north  of  China.  It  has  also  been 
found  that  this  regenerated  stock,  taken  to  Australia,  is 
still  further  improved  by  the  effects  of  our  climate  and  the 
food  grown  to  such  perfection  in  our  virgin  soil.  Speci- 
mens are  now  on  the  table ;  they  speak  for  themselves. 
It  would  have  been  well  for  Europe  had  the  Sydney 
Gk>vemment  followed  the  example  of  Sully,  one  of  the 
most  able  ministers  France  ever  had,  and  encouraged  Mr. 
Brady  by  giants  of  money  to  pursue,  on  a  scale  commen- 
surate with  its  importance,  his  scientific  and  patriotic 
work. 

To  this  day  the  Governments  of  France  and  Italy, 
ever  alive  to  the  value  of  their  silk  industries,  support 
very  large  and  expensive  establishments  for  the  improve- 
ment of  sericiculture.  M.  Bobinet,  no  mean  authority, 
writes  that  **  in  a  new  country  the  sericioole  industry 
cannot  be  expected  to  take  deep  root,  unless  it  is  initiated 
by  a  large  model  establishment,  which  is  a  nursery  not 
only  of  plants,  but  of  worms  of  the  right  sort,  and  at  the 
same  time  a  training  school  for  reelers  and  breeders.*' 

**  And,"  he  adds,  **  this  opinion  is  corroborated  by 
£ftcts.  If  we  follow,  step  by  stop,  the  history  of  serici- 
culture, we  find  that  in  every  country  where  it  is  fiourish- 
ing — where,  as  in  France  and  Italy,  nine-tenths  of  the 
silk  produced  comes  from  within  the  walk  of  the  cottage, 
we  find  that  this  industry  invariably  originated  in  a 
model  establishment  fimned  and  supported  by  publie 
money." 

If  in  a  nation  90  industrious  as  the  French,  if  in  a 
country  where  the  serioicole  industry  has  been  flourish- 
ing for  three  centuries,  and  gives  employment  and  bread 
to  millions,  if  amcmg  producers  whose  silk  is  considered 
the  best  in  the  world,  the  Government  still  find  it  advis- 
able to  take  this  step,  I  leave  it  to  the  public  to  decide 
what  the  Qovsnunent  of  new  countries  ought  to  do. 

There  are  many  who  talk  of  the  last  silk  season  having 
been  a  good  one  in  Italy,  but  I  can  testify  to  the  miser- 
able result  an  most  oases ;  the  same  sad  story  of  diseaie 
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and  of  the  small  cocoon  of  Japanese  or  Italian- Japanese 
reim>dactions  sold  in  the  towns  and  villages  remoyed 
from  the  great  centres,  snch  as  Milan  and  Lyons,  yield- 
ing little  or  no  profit  to  the  poor  peasants  after  all  their 
labours. 

If  England  will  assist  us  women  in  what  we  have 
hegnn  so  well,  we  shall  soon  be  able  to  supply  healthy 
stock  to  these  poor  people,  a  noble  and  profitable  work 
for  women  to  take  in  hand,  and  besides  this,  we  shall  be 
adding  another  industry  to  our  colonies  that  will  employ 
ihousands  for  whom  manual  labour  in  not  suited,  and  in 
;an  essentially  womanly  occupation. 

It  is  also  curious  that  Mr.  Brady  had  found  regenera- 
tion by  heat  was  nearly,  if  not  quite,  as  perfect  as  that 
"by  cold. 

Having  heard  various  opinions,  pro  and  eon,y  as  to  the 
•Garret  system  of  heating  by  his  own  peculiar  stove,  I 
arranged  to  meet  the  learned  doctor  with  M.  Holand, 
'the  Swiss  regenerator  by  snow,  at  Chamb^ry,  last  May, 
and  then  it  was  arranged  that  the  system  should  be  tried 
near  Verona  and  at  Orbe.  In  both  oases  it  was  a  com- 
plete success :  the  thermometer  was  kept  at  30^  Centi- 
grade during  the  first  stage,  and  at  35°  after  the  fourth 
change.  The  cocoons  were  quite  equal  to  those  produced 
in  the  open  air,  and  the  moths  and  grain  have  since  been 
pronounced  equally  good.  M.  Roland  is  of  opinion  that 
the  cottage  system,  if  I  may  so  call  it  in  the  case  of 
worms,  like  that  in  lunatic  asylums  in  Australia,  answers 
best :  small  numbers  in  a  small  room,  with  a  pure  draft 
of  warm  air  kept  up  constantly  by  these  stoves,  which 
enables  the  educator  to  secure  a  pure  dry  atmosphere. 
He  tested  the  system  thoroughly.  In  from  eighteen  to 
twenty-two  days  the  worms  will  hatch,  pass  their  various 
■  stages,  and  spin. 


INDIAN  JTJTB  AND  LAC. 

The  report  that  the  Government  proposed  to  make  it 
compulsor^r  to  convey  grain  in  sacks  was  received  in 
Dundee  with  marked  satisfaction.  An  extraordinary 
impetus  would  thereby  have  been  given  to  the  jute 
manufacture,  and  Mr.  Flimsoll  would  nave  been  regarded 
as  one  of  the  greatest  benefactors  of  the  human  race ; 
but  for  the  moment  this  useful  industry  languishes,  and 
a  reduction  of  wages  is  met  by  the  strike  of  the  workmen. 
The  jute  manufacture  in  this  country  owes  its  develop- 
ment to  the  Crimean  war,  which  caused  serious  attention 
to  be  paid  to  Indian  fibres  as  substitutes  for  Russian  flax. 
The  jute  plant,  indeed  {Corehoru$  olitoritu  and  C,  eapau- 
larii)f  is  nol^  sUictly  speaking,  indigenous  to  India,  but 
-was  probably  introduced  fi^m  China  many  centuries 
ago.  Until  a  comparatively  recent  date  it  was  chiefly 
cultivated  as  a  pot-herb,  and  even  now  its  leaves  and 
tender  shoots  are  largely  used  for  culinary  purposes,  and 
particularly  in  curries.  The  plant  is  an  annual,  growing 
to  a  height  of  from  five  to  ten  feet,  with  a  stalk  about 
the  thickness  of  a  man*s  finger,  and  seldom  branching 
out  till  near  the  top.  It  is  cultivated  successfully  in 
forty-seven  out  of  the  fifty-eight  districts  of  the  Bengal 
Presidency,  and  thrives  in  almost  any  soil  except  gravel 
and  latente,  but  prefers  a  rich  alluvial  soil,  with  a  hot 
and  humid  atmosphere.  In  1872,  not  far  short  of 
800,000  acres  in  the  northern  and  eastern  districts  of 
Bezigal  were  devoted  to  this  cultivation,  and  over 
125,000  acres  in  other  parts  of  the  presidency.  In 
the  following  year,  however,  the  total  area  under 
jute  did  not  exceed  517,000  acra,  and  fears  were 
entertained  that  even  this  diminished  area  would 
interfere  injuriously  with  the  production  of  food 
cereals.  On  the  other  hand,  the  agriculturists,  when 
not  in  bondage  to  money-lenders,  have  been  sensibly 
enriched  by  this  new  industry,  nor  does  it  appear  that  the 
price  of  nee  has  as  yet  been  seriously  eiuuinoed.  The 
|irevalent  notion  that  the  public  he^dth  had  been  in- 
juriously affected  by  the  process  of  maceration  is  based 
vpon  very  imperfect  data.    As  a  role^  the  plant  as  leftto 


steep  and  decay  in  disused  ponds  at  a  distmce  fan 
villages,  or  in  running  streams,  which  carry  off  tbi 
decomposing  skin  and  pulp.  A  more  just  ipprduMiai 
of  the' gradual  deterioration  of  the  plant  iiworthjof 
the  attention  of  the  Agricultural  Depaxtmeni  Not  obIt 
has  the  increased  demand  led  to  the  admixture  of  ui- 
ferior  fibre  with  a  superior  quality,  but  \h»  cvlti- 
vators  are  careless  as  to  seed,  and  comzmmly  tst  a|ixt 
for  that  purpose  stunted  and  ill-&voured  pUmti.  It  ii 
tolerably  certain  that  jute  has  becm  used  for  the  kit  tvo 
centuries  for  articles  of  local  consumption;  botitirsi 
not  until  almost  the  dose  of  the  eighteenth  century  Out 
a  small  quantity,  about  100  tons,  wu  ihi|rped  to 
England  as  an  experiment.  Though  the  report  «■ 
favourable,  nothing  was  done  to  encourage  the  tnde, 
and  so  recently  as  1828-29  the  total  export  wis  onlr 
364  cwt.,  valued  at  £62.  Ten  years  later,  howerw, 
the  export  amounted  to  107,582  cwt,  valued  at£20^ 
while  in  1872-73  the  exports  to  Great  Britain  tkm 
were  entered  at  5,709,436  cwt.,  of  the  estimated  vilae  of 
£3,772,362,  besides  1,546,253  cwt.  of  cuttings  and  Rjtt- 
tions,  worth  upwards  of  £46,000.  In  addition  to  tla 
immense  quantity,  no  less  than  307,718  owi  wet 
shipped  to  America,  and  137,126  cwt  to  Fr8no^  vitluit 
taking  into  account  the  smaller  shipments  for  Hollisi 
the  Cape,  Australia.  Ceylon,  China,  Italjr,  and  Taait 
Nor  is  this  demand  surprising,  when  it  is  remenbend 
that  the  jute  fibre  is  excellent  material  for  all  kindi  of 
cordage  and  gunny  bags,  that  it  can  be  woiW  witJi 
cotton  and  silk,  and  that  it  makes  very  tolerable  paper. 
New  inventions  ever  and  anon  revive  langoiahiB; 
industries,  or  give  them  an  importance  they  woddnsfff 
have  possessed.  Until  quite  a  recent  pconod  ooDpn- 
tively  little  attention  was  paid  to  shellac,  while  lie^ 
was  imported  in  large  quantities.  Since  tiieintiodedxa 
of  submarine  cables,  however,  it  is  the  former  aiticiftttst 
is  chiefly  in  demand.  In  India  the  principal  w«f  ^ 
is  for  Uie  manufacture  of  cheap  ornaments,  su^iiVnDe- 
lets,  rings,  beads,  and  other  trinkets,  worn  by  mBetd 
the  lower  orders.  The  Burmese  employ  it  to  fixbeaflei 
to  knife  blades,  &o.,  and  in  Europe  it  has  hitherto  beea 
valued  mostly  by  hatters,  for  stiffening  the  bodyni 
brim  of  silk  hats.  It  enters  also  into  several  vanuiWs. 
as  well  as  into  sealing-wax  and  lithographic  ink.  Tbi 
Japanese  lacquered  ware,  howerer,  has  nofinag  ii 
common  with  this  production,  being  coated  with  a  fu 
that  exudes  from  particular  trees.  The  Indian  enoct 
trade  passes  almost  exclusively  through  OJcntta.  r« 
the  ten  years  terminating  in  1872-73,  the  average  aBBOtl 
export  of  shell  and  stick-lac  amounted  to  57,838  cwt,  ud 
of  lac  dye  for  the  latter  half  of  that  period  to  15,849  c«i 
The  best  customers  are  Great  Britain  and  ^e  United 
States,  though  the  demand  in  the  Italian  markets  appem 
to  be  on  the  increase.  According  to  Sir  W.  Jonea  "^tln 
Hindus  have  six  names  for  lac,  but  they  generally  aH 
it  lacsha,  from  the  multitude  of  small  insects  who,  u 
as  they  believe,  discharge  it  from  their  stomadu,  oi 
at  length  destroy  the  tree  on  which  they  form  their 
colonies."  The  lac  producing  insect  is  a  speciei  of 
the  valuable  genus  coccus,  of  which  two  other  ipeci* 
respectively  produce  cochineal  and  Arabian  naao^ 
On  emer^ng  from  the  incrustation  in  whidi  it 
is  bom,  it  measures  one-fortieth  of  an  inch  i> 
length,  andattainsthe  extreme  sise  of one-twenty-fero^ 
Microscopic  examination  has  revealed  an  alioeotirT 
canal,  a  liver,  trachesB,  and  ovary,  which  last  coottics 
a  red  colouring  matter.  Lac  is  described  as  '*  areaoooi 
incrustation  formed  on  the  bark  of  the  twigs  and  hruck« 
of  various  trees."  This  incrustation  is  *'  of  a  oelhbr 
nature,  of  a  more  or  less  deep  red  or  orange  colour,  lesi; 
transparentandhard,breakingwithaorystaUinefraofatf«- 
Each  cell  is  constructed  by  a  female,  and  whenit Stcoo* 
pletely  covered  in  with  a  resinous  secretion,  she  Uyi  op- 
wards  of  a  thousand  eggs  and  dies.  The  yooog  feed  co 
a  red  substance  in  their  mother^s  body  until  thie(f  hate 
strength  to  pieroe  the  incrastation,  when  they  iwarocB 
to  the  hnmht  to  which  th«7  attMb  themislfCi  If  vtf 
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■lij  pft>bo9ci9;»  mid  ftt  ODcn  pommence  Iq  aecreto  lac. 
boa^i  huodredi  of  ^Mch  family  perish  iit  their  buth,  oo 
iQiitl'iBa  !ire  thetr  numbers  that  at  the  swaimlng  tqaioiM 
i  iKTOghs  mr»>sted  by  them  look  as  if  they  wero  eoreftd 
Ml  wd  powder.  The  treea  on  which  they  iire  found 
ltd  It  iwiDOOJi,  gnmniy  Uq^id,  and  tire  uaurdty  the  dhak 
iuUd  ff^ndoiia)^  the  peepnl  {Fiem  tfi^^imti)^  und  thfi 
gttum  {Sfhkkktra  ir^u^Jj,  By  tnaanii  of  bird*!  nad 
licr  tiuect«  thi'  mems  iamts  la  con vp red  to  fresh  treea^ 
ia  lilttc  orefttnrefl  pogWWWCg  of  them'selves  no  power  of 
k^^n.  The  area  el  production  ia  very  ©xtenKV© ; 
H^fiil^  Assntn,  and  Eanuah  produce  the  krgcst 
BJ^  and  tho  beat  quality.  The  chief  seat  of  ma^a^ 
•  I  -Mi  Calcutta,  where  tho  native  mannfftcturerB^  haw^ 
re  accused  of  adult<^rating  the  ke  with  red  a  to 
.     toat  of  ^Uond  even  SOperoenL — Pali  Msll  &azett«. 


nmiAK  GLASS. 


neighbourhood  of  Sfadraa,   lays  a  writer  m 

na  Athm^um,    is    found  an  earth  (ootnpos&d 

md  tand,   and    imprecated   viiih  curtionato 

oofiv&rtad    by   the    native    workman   into  a 

Mneb  of  the  "  frit "  (tho  name  ^vett  to 

tifkjr  Lt  has  ondergooe  partial  vitrificftticm)  ii 

ti  bullaatt>  placea  where  it  is  transfofmed  inio 

t  omamout  or  utility.     In  brinj^n|5  thrs  industry 

ir  rflftdfini  wo  eball  attempt  to  show  how  much 

hfl  developed  ;  we  shall  also  offer  a  few  remarks 

uoa  which  have  li^d  to  no  improvnrocnt  in  tho 

>*-  fbllowed  by  the  natives  who  iire  n&  further 

in  the  art  than   their  ant^oaton  were   1,000 

Many  ingenious  theories  have  be^i  fttaiied 

to  th*?  diacovflry  of  glass ;  we  are  inclined  to 

^lliat  the  fuulng  of  the  goldsmith 'b  cn^cible  first 

'itfttl  artiaana   to   experiment   with   clays,    or 

n%,  lal  ammoniac^  and  other  fubj^tatieca  were 

^employed  as  flaxes  ;  the  accidental  introduotton 

O  inowed  them  the  advantage  of  subutituting^ 

l^U&iiig  agent,  hut  sarpriaiog  to  eay  they  do 

appear  to  have  made  use  of  or  diacoT^rad  the 

potash,  alth[>ugb  the  milk-hedgts  and  tmUm 

E^Unts  yield  large  quantStiea  of  this  alkali.     The 

ioav(?rta  fuUera  earth  into  (soda)  glass  of  a  dark» 

^ green  colour  well  suited  for  common  purpose,  hut 

*BOt  succeeded  in  separating  the  impurities  which 

oensiat  of    iron,  and  earthy  particles,   and  as 

noticed  haa  to  send  it  elsewhere  to  be  purified 

ihb  di»e  not  know,  and  has  made  no  endeavour 

rhat  further  op«ration«  are  neceaiary.    The 

praotified  in  this  ooimtry  np  to  a  certmn  stage 

bo  Uiat  obwrved  la  most  p  irta  of  Europe,  but 

^mdatftto of  cbemioftl science  in  India,  the  ignor- 

^ilgilded  condilioiiof  tbe  artisan,  and  want  of 

i  her  induatrioi  distplayed  by  former  i^ovemmenti, 

whieh  have  helped  in  arresting  progress  in  an 

WHS  known  and  probably  llonriehed  in  the 

at  u  time  when  Eorope  was  ateeped  in  bu-- 

To  tho  low  position  in  the  aocial  scde  accorded 

rkomn  by  Hindoo  cnatom  or  law  may  bo  attri- 

^  gradual  r^trogreaaion  in  tbe  very  manufac- 

which  India  waa  once  renowned.     We  must 

the  reader's  information  that  in  Europe  glaa^ 

iubjecting  an  artifis  ial  mi:sture  of  aand  and 

kd  and  pota^b,  to  a  great  heat;  in  tbii  country, 

wo  find  that  nature  hsa  already  blended  our 

'  <i  for  us,  and  hence  tbe  prcliminnry  operation 

in  collecting  tho  earth,  wbich  is  purified  in  largo 

?^oo*iant  washing,  a  procosa  which  sepanites  the 

"1  soda  from  inuch  of  the  foreign  matter  incor- 

rAVi  li  with  them.     The  cleansed  material  ia  heaped  up 

aiU  till  %  BufHoient  quantity  hua  been  got  together, 

to  it  li  put  into  cruciblea,  which  tiTQ  placed  all  round 

loj-t^e  furnace.      Each  crucible  holds  about   \'^ 

<3f  the  mi^cture,  and  fiO  pots  are  used  at  each 

Tha  fir^  Is  placed  in  a  pit  below  the  groimd 


surfAce,  in  order  that  all  the  heat  may  be  utiliaed,  and  at 
the  ^x  pi  ration  of  from  12  to  20  houra  the  sitex  gets 
iflini'Vitrified  into  a  black  opaque  mass,  which  work- 
man in  Europe  call  frit;  the  crucibles  aru  then. 
removed,  and  allowed  to  cool,  and  the  fipil 
triUen  out  of  them  is  broken  tip  Into  sm^ 
fngmenlSf  and  again  melted  in  a  furnace  somewhat 
similar  in  form  to  the  one  ali^^dy  described.  The  aocond 
operfttion,  however,  is  of  greater  duration ^  genarillT 
iHfitini^  four  daya,  m  certain  impurities  called  glaas  giJl 
(highly  volatile  white  frothy  stibstances  with  a  strong 
saline  taate)  come  up  to  the  surface  of  the  fiuid  in  the 
cracibln,  and  have  to  be  constantly  removed.  The  con- 
tents of  tbe  pota  must  like  wise  be  perpQtujilly  etirred  to 
enable  all  the  air  hnbhlea  to  nm  to  the  top  and  escape. 
Up  to  the  stage  just  dosi^rihed  the  practice  all  over  the 
world  is  alike,  and  bad  the  native  any  knowledge  of  the 
ujses  of  the  different  chemical  subalaooee  acattered  «U 
over  India  in  such  boundleaa  profusion,  he  would  iniro* 
duce  into  the  crucible  some  such  agent  as  the  black  oiide 
of  manganese^  and  would  convert  the  ttanalnoent  pAlo 
green  liquid  it  holds  into  a  beautifullj  ol^ur  colourleos 
flubstance.  In  India  as  in  Europe  the  fritting  and  the 
aubsequent  fuaion  are  moat  troublesome  procoaftea,  and 
are  ofton  sources  of  anxiety  to  the  workmen,  who  regsrds 
tbe  ancceaeful  termination  of  these  operations  with  the 
greateat  aaiisfaction,  and  justly  so,  for  during  the  pri- 
mary calcination  it  ia  of  tho  utmost  importance  to  tuit 
comoience  the  chemical  union  between  the  alkali,  ailex^ 
and  metaUio  ozidea.  In  the  second  operation  the  dente 
vapour  dispersing  from  tho  surface  of  the  molten  fiit 
luts  very  powerfully  on  the  pots^  corroding  them  often  to 
rapidly  aa  to  involTe  a  total  loia  of  their  entire  chatge. 
The  furnaces  havo  to  ho  watched  and  fed  (in  thia 
country  wood  is  the  fuel  employed)  night  iind  day,  and 
the  propat  temperature  maintamcd.  The  workman 
gonerally  relieve  each  other  every  eight  hours.  Aftea- 
all  the  ^11  has  been  removed,  and  nothing  but  the  fluid 
i»  left,  the  workman  dips  an  iron  rod  into  the  pot,  which 
he  turns  ahont  till  a  small  quantity  of  the  molten  glasa 
(but  antEcient  for  the  pnrpose  intended  J  adheres  to  the 
and  of  itr  he  then  raises  the  point  a  few  inches  when  tho 
glass  lengthens  ont  by  its  own  weighty  a  dexterous  turn 
or  two  of  the  implement  causea  the  glaaa  to  coil  rouml 
it,  and  form  itself  into  a  complete  ring,  which  is  cnlarg^ 
to  tho  proper  dimension  by  throe  or  four  additional  tunii 
of  the  rod.  The  hangU  or  ring,  still  soft  and  pluatic.  is 
fllrctched  or  pulled  out  and  then  preseed  over  a  cono' 
shaped  guage  made  of  clay  (not  unlike  a  spinning-top  in 
mzQ  and  appearance)  on  which  a  projection  ia  formed  to 
receive  the  ring  which  is  approved  of,  and  paasea  If  it 
tits  accnrately,  but  if  t^io  large  or  too  small  it  is  returned 
to  the  pot^  and  quickly  melted  and  altered.  The  akiU  of 
the  iit-tiaan  is  something  marvellous;  ho  will  manipulata 
thr&d  or  four  hanglea  in  the  minnte ;  three  to  four  mem 
work  together.  Sometims  claya  are  fused  for  the  same 
purpose,  at  other  times,  pigments,  aa  the  sulphur ets 
of  iron  or  copper,  are  mixed  with  the  glaiia  to  vary  the 
colour  of  the  ware^i  manufactured.  The  subatitution  of  aa 
iron  tnhe  a  few  feet  long  for  the  rod  would  enable  the 
native  to  mann^ture  bottlef,  and'  with  the  aid  of 
boraXf  carbonate  of  limet  oxide  of  lend,  oxide  of 
mangancae,  white  oxide  of  araenio,  and  nitre,  most  of 
which  substances  are  ehflap,  and  easily  procurable  in  thia 
country,  he  could  purify  or  deanae  hia  glas^.  Of  ihm 
obemic^  compounda  the  oxides  of  lead  and  nianganeae 
are  perhaps  the  most  important  agentf,  more  especially 
the  blaok  oxide  of  the  latter  mineral^  which  used  at  one 
time  to  be  sold  to  the  trade  aa  glass  «oap.  All  opera- 
tions are  carried  ont  in  the  open  aiTf  and  consequently 
a  great  waste  of  heat  ensues  ;  the  implements  are  of  a 
most  primitive  kind^  and  consist  of  an  iron  rod  or  two^  a 
ladle  or  epoon,  and  a  fiew  clay  gangcs*  but  in  spite  of  aU 
the  diJ^culties  with  which  the  workman  has  to  contend 
be  can  turn  out  the  enDrmous  number  of  l,00t)  ban|^i6li  j 
for  the  rupee.  We  think  it  a  great  pity  that 
Govemment  have  not  done  more  in  the  way  ol  ( 


«dtu»ti<m  in  tJhii  coontTy*  Msnj  of  tba  old  a^  ax^ 
oam  bat  altogetbeT^  epaadHiig  for  instaiice*  It  is 
^am  ikai  11^  manufactiirii  of  hSS^  o&oe  so  cdebmted^ 
ilkoaH  leceira  ihAt  atientioii  tM  oneotirafGmeiit  vhicb 
Ibei'  jottlir  dc^rrs.  la  our  iebooU  of  azi,  and  otboc 
'  c^fKiAte  infltitutioitB,  men  thDoM  Ise  emplojed  wlui 
Gould  impail  to  the  Aaktic  those  improved  modes  of 
woTking  which  h&ve  proved  io  succesiaf ul  in  Eciiop*?,  and 
U  QUI  rulei*  cannot  afford  to  eatabHah  workghopa  und 
mummaoM  spedi^i'  adapted  fosr  the  wants  of  the  working 
ifliffliifii,  then  tiiof  ahoold  eoconrage  privatia  enterpd^ 
inott»  than  thej  huve  done.  In  regard  to  the  indnsbrj 
whoiQ  catiae  we  are  now  advocatmgt  it  aeentB  aheurd 
l^at  ws  ahooM  poradt  in  ahondanoe  the  meana  nooeaaary 
Ibr  eSBuring  cheap  manB&otnTe^  and  yet  find  that  nothing 
heyood  a  very  cnide  auTwt»ooe,  applied  to  no  useful  purw 
poae,  ia  made ;  and  the  faet  becomes  more  teraarknble 
and  stnkiDg  when  we  consider  that  the  ooly  diffidrultiea 
lie  those  whidi  the  native  has  overcome,  the  poiiGcation 
and  after  manipulation  depending  on  the  Bldll  of  the 
workman,  and  not  on  any  chemieu  action. 

GREY  SHmTINGS  IN  CHINA, 
A  oorre^wndent  of  the  Bttily  JV>«ri  giFes  the  following 
aecotint  of  thi*  familiar,  yet  little  known,  trade  staple ; — 
Tnke  up  the  newapaper  and  turn  to  the  telegraphic 
eolumntt  ^^^  y«>«  '^  ^  '^^  ^  ^^  5™?  ahirtiDgi. 
Now  what  ia  this  to  which  so  mnch  impoitanoe  ia  given 
that  notice  of  it  is  found  side  by  side  with  the  inteUi- 
gene^j  of  the  imminent  downfall  of  empireB,  the  move- 
ment of  monarchfi,  and  the  sinking  of  great  war-BhipH  ? 
T^  thfi  ttnittatpd,  grey  ihirtinga  would  Beem  to  bear  a 
dOIA  rfilatioDiihip  Io  wearing  apparel  of  a  particular 
«laa8;  hut  then  the  quotations  appear  invariably  to 
emanate  from  China,  and  convey  the  idea  of  what  a 
thirt^lovinfiE  people  these  Celestials  must  be,  Bucb  a 
theory  may  be  natm-Hlly  propounded,  for  it  is  moat  ques- 
tionahle  if  nioe-tentha  of  those  out  of^  the  tr&de  know 
what  grey  Bhirtings  are — thi»  article  which  tftkea  the  lead 
in  aU  important  news  from  far  Ctttbay-^and  it  ia  a  matter 
of  doubt  if  the  ultimate  &te  of  that  commodity  i^  even 
Icnown  to  half  the  pxportera.  StatisticB  sh^w  that  from 
Ihia  eountrv  to  China,  hundreds  of  thousands  of  pieces 
are  annually  eacported  j  but,  alter  the  mere  meroantil© 
transftctionB  which  intervene  between  the  porchase  from 
the  manufacturer  and  its  sbipraent  from  Great  Britain^ 
no  more  thought  is  taken  of  it  except  what  ia  called  forth 
by  the  periodie^  prominence  given  to  it  in  tbe  exalted 
Bocii?ty  of  **  Latest  Telps^ams,**  The  climate  of  Qhiiui, 
m  ii  uaually  pictured  by  the  Eni^liflh  people,  would  load 
•  Hiam  to  pondOT  on  the  immena*i  interest  which  is  given 
to  shirts,  in  a  ooimtryt  too,  where  the  weather  ia  popu- 
larly believed  to  be  anything  but  conducive  to  the  wear- 
ing of  clothing  at  ell-  Certain  it  is  that  a  large  propor- 
tion of  the  four  hundred  millions  of  Chinese  porucilpate 
in  the  advantages  derived  from  tb«  eiportation  of  j^y 
i^rtinga,  hut  not  as  ahirte ;  and  from  the  persiatent 
llotori«ty  given  it,  tho  demand  would  look  as  u  greater 
^an  the  supply.  Bo  this  aa  it  may,  this  same  trade  is 
one  of  the  largest  which  obtains  from  oor  British  lales* 
It  is  not  in  the  province  of  this  writOT  to  eay  how  grey 
■hirtings  are  mfldy,  and  how  they  are  started  to  China— 
euffice  it  to  know  that  they  are  a  fcitid  of  whitey-brown 
cotton  clotb,  varying  in  teiture  as  well  as  in  length, 
leveral  peices  parkwl  together  forming  a  bale.  An 
attempt  will»  however,  be  mftde  to  account  for  one  of 
these  mm^&  after  it  has  arrived  at  ita  destination  at 
Sbangnai  for  instance*  As  there  is  in  every  largo  mer- 
cantile  establidhment  in  China  a  a^Ante  departmiint  for 
tea  and  silk,  so  is  there  a  apecial  manager  of  the  piect?- 
Rooda  room.  The  goods  having  been  once  deliTpred  up 
to  him  after  examination  at  tho  Qaatom-houao,  are 
stoired  in  a  *Vgod^>wn/'  or  warehouse,  and,  being  placed 
fioeording  to  con^gnmenta,  marka^  and  numbers,  muetora 
or  samtHea  are  handed  to  the  different  brokers,  who 
ftirt  off  in  theijf  **  trapi "  to  offer  ihmk  to  the  Chineie 


who   in  turn  ahowi  ttum  ts  ii  ; 
dealer.    The  ihirtingf  being  pai^htiad,  tin  i 
who  may  be  &om  for  away  Scfr^taen, or  itJUl 
Yunnan^  itarta  off  np  the  Yang'tee,  with  hk  | 
baviug  passed  and  paid  the  pqueoei  at  i^  n« 
baniera  on  his  route,  o^^i  his  F«if ^  ifomp  tj 
for  sale  to  his  cnatomen  in  the  maiU  ia  Ikia  f ' 
Buy^a  flodE  from   all  directional  and  tnla  i 
Sniall   ahjopk^epers  in  ont-of-the^way  oDofca  j 
Buffidenti  to  aatiafy  demanda  on  them,! 
chaAe  for  mere  pemonal  n«o.    Having  i 
into  the  handa  of  the  liat-maotiflinr^  ~* 
is  dyed  and  put  logether-Mirt  ■■  die  ( 
and  stretched— to  iuit  (hii  tsMie  of  Urn  i 
not  made,  as  one  might  imAgina^  mto  i 
to  say,  the  Celea^al  aoai^  above  «dfiht1 
has    not  a  ahirt  in  hia  whole  kiU 
tenn    in  Ms  langoage  which  t&mgaim  lam\ 
priated,  and    nee    as   the   equivalent  fiir  Ul 
garment,  but  to  John  Chin^t^nan  it  ooovvjii 
idea  than  a  *' sweat  lag."     Hia  ganneaiitB 
indeed.     He  seoma  aU  superffnoat  loxosi^  I 
abroad  in  simple  coat  and  loose  tit^oatfa  mI  I 
former  is  i<?ngthened  it  becomcis  an  ngUh  ot  t^ 
the  aimpler  form  ia  a  ma^kwa,  or  hozie  (eidi&i)  i 
grand  ooc^siooa  he  dona  a   kan-chieci,  at  fc£  rf 
This  Westerns  term  a  waiatooftt.  but  Xt^  ^ 
side  his  toga,  and  tticka  the  enda  into  his  bu4aM'| 
As  the  w«atihfir  g«fei  cold  he  adda  coot  sal  P^^ 
Layer  after  layoTr  and  in  a  lotig  wmter  Ibi  ■ 
these  gannenta  ii  aeldnm,  if  mr^  dungid- 
nntil  the  next  pccurring  spring  when  Ihii 
aitatcfi  the  relief  of  some  of  his  outer  «^ 
Chineae  vestures  have  no  buttons*  their  C 
rule,  faaten^  with  'a  loop  ot  the  cloth,  f 
hole,  with  another  piixise  knotted  in  ■  ! 
batton.     Grey  ahirtings  are  n?"i  »^-1'i'  (f^ 
wearers,  and  in   the  cold  wi^'ii 
and  worn  outside  of  all.    The  ■<, 
natural  grey  atate*  and  when  wiuiht^  of«  J 
sptsaking,  passed  through  the  water, 
thing   like    white    cotton.      Thia    m 
a   terrible   procesa.       The   ctMit   or  *<i»  i 
beaten  with  a  large  stick,  or  elst  roUcd  iBl»  a  i 
thrashed  on  a  large  atone,  na  to^p  bcing^  m- 
the  operation  is  over  it  ia  p«it  in  the  mm^C 
afterwards  folded  and  praMied  helm&  ^~^ 
Naturally  thia  rough  UMge  li^vei  Jfel  ai 
ehirtingi  would  need  to  bo  in  plgatyto  j 
which  have  gone  before  ;  htit  th^n  tk^m 
suit  is  worn  should  rectify  this.    Of  co«»" 
wear  dothea  of  other  material  than  > 
fabrics ;  hul  as  a  baais  of  operatiosa  i: 
compoaed  of  this  much  appredakd,  hw^  i^^  1 
initiated,  little  known  Brit^  expoit. 


The  folio  wing  115  given  a?  -  ^*^ 
diviaion   of   labour  amoDg  Ihe    <■; 
I&lpHt— Norn  bar  of  piTieaa  emj»! 
I,0o4t947;   mflfcU  raauufaeturea,    IbU^l^AK 
chemicals,  idMJ I  oiticlea  of  food,  3i,2&$;  1 
paper,   37>42:2;  miaceUaneeua,    211,52*; 
Comparing  the  uumher  of  Atucr(™ii  c/^ 
with  the  number  of  British  op«t«%]vaii,  1, 
that  there  xre  900,026  mora  opmtivas  In  1^  \ 
than  in  Gteat  Britain. 

During  the  present  year  th« « 
firearma  and  gunpowder  has  laigsly  i 
seven  montha  the  valnaof  firoutna  «of  t 
againiil  £210.093  in  lS74i    and  of  gUBjw»».  ^ 
againat  £3^^,364  last  year* 

A  fiories  of  tables  has  hma  J«Wi^**  ' 


expoititiflfti 


per 


peri 

;  aadl»ia&5j(Mlfri.firi 
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II    THE  F0EEST8  OF  SWEDEN, 
pad  lunda  m  Swodoti,  it  muat  hs  bomu  in  mind 
pond  has  never  been  Btirveyed,  rind  most  of  the 
n  provinces  bat  veTy  auperficittllf,  except  m  tha 
Ef^ood  of  the  coait.     Tho  last  ganenil  meAaate- 
tConaul  Dering  ItateSi  gnve  nxi  ttreA,covorad  with 
of  3,100  geogrtiphipni  square  milei,  or  175,698 
w*  IdlometreB*  i.*.,  about  SO, 000,000  aproa.  being  42 
'  1  of  tho  whole  ffurface  of  th©  country.     Of  these 
10  of  aorea,  5,000,000  ure  owned  and  ad  mini  a - 
iha  Goycmment.  whilp^  the  riimaiDing  25,000,000 
iiH  tutndjs  of  private  individuals  or  corpomtioDS, 
33  frtJeliold  or  under  lonif  lease  from  the  Crown* 
in  the  L^ppmark  district  belong  alraoat  ex- 
to  the  Government ;  whore,  however,  any  por* 
vrest^  are  held  hy  private  individnak  on  a  con- 
Baafl  fro  in  the  Crown,  the  greatest  diiBculty  i» 
definiot^    accurately  tho    boundary   between 
tnt  and  priratd  property,  no  survey  having 
made  of  the  interior  of  those  provincea.    In 
se  of  any  npecinl  provision,  it  is  cuatomaiy  to 
[fhe  forest  riiphta  of  each  kuseholder  to  extend 
of  half  a  Swedish  mile,  or  three  and  a  quarter 
iilcj,  from  the  homeatejid.     Tt  mn  hardly  be 
tiba  iictual  area  of  timber- producing  forests  is 
"*  P  to  any  great  oict^ntj  soma  comparatively 
utiet  of  forest  land  are  beinj''  brought  under 
*^bn  same,  however,  cannot  be  said  of  it« 
power*  which  ii   gettinsf  rapidly  smaller, 
tnbntililf*,  in  part,  to  the  fr<*qu«nt  oe(!urrpnce 
irtja,  but  fjj  more  to  the  imlfaeriminato  felling 
irw  trees.     Parliament  hns  been  of  late  years 
ipied  with  the  oonsidoration  of  a  project  of  law 
f  ff  iresta,  the  pro  vision  a  of  which  could  he  made 
to  tha  whole  of  thfl  country* 
the  urcrage  of  estimates  ^ven  by  the  host 
autheritiflfi,  the  annual  eonsumptton  of  fofeat 
inrlndinq:  the  quantity  exported,  may  bo  com- 
7  a-,b  1  'I    ^w^j^diah  **  famns'*  or  cords.    Twenty 
n  rl  y  be  on  aiiiered  as  re  preson  tin  g  the 
[frji  'Ax  in  f^weden.     Oat  of  thd  30,000,000 

of  iortjet   land  in   Sweden,  it  would  npp^mr, 
to  this»  that  the  produce  of  about  30.000  neres 
ly  consumed,  the  time   for  ro-growth   being 
The  ibrsits  are  pTesnmalily  cipablo  of  pro- 
tbi'ir  pr*^ent  condition  B, 000, 000  of  cords  per 
|ju)t!  th*^  remainder,  Ti^.,  1.050.133^  maybe  taken 
But   the   difference  bfltweon  the  ouantity  of 
Itch  mi^ht  under  thoir  present  moae  of  admi- 
h©  fi^irly  cut  every  yenr  without  permanent 
!r>  thfl  forest,  nnd  tho  quantity  actually  cut  every 
^^^rr  Thom^e,  one  of  the  best  authoriticit,  writiniSf 
'"+^  the  pTOwth  and  coneumptioa  rpspectively 
nd  8,86O|.000,  which  would  show  an  excess 
but  both  he  and  all  other  writera  on  the 
'*  well  as  all  practical  men  of  the  present  day, 
■i-d  under  proper  management  Swedish  forests 
■  ithout  injury  the  whole  of  the  amount 
nrrid  for  the  purposes  of  the  oonntry. 
.1  it'mi}  {Finm  M/hrsiri^)^  or  so  called  Scotch  flr, 
white  or  spruce  fir  {Pinus  sldes)^  form  the  staple 
M  rests,  the  greater  portion  of  which  are  situpited 
nthotn  aad  central  provinces-     ITie  River  Dul 
laopthem  limit  of  the  region  where  the  oak  and 
w  naturally,  hut  they  are  cultivated  up  to  much 
llodei.   The  white  fjirch  (Bffulu  a/^«),  is  found 
on  throui^hout  the  kingdom,   and  the  aspen 
r^  tfeinHlii)^  the  alder  {Ainns  ^lufimto)^  the  elm, 
*ime  ft  re  common,  and  attain  a  large  size  in  the 
lured  districtii.    The  red  and  white  pine  furnish 
naed  in  the  construction  of  houses,  and  for 
liniy,  and  from  them  tar  and  pulp  are  obtained. 
Ip  or  fibre  is  used  in  the  fabrication  of  paper.    In 
&  of  sawn  wood  and  sqtinre  timber,  they  form 
la  chief  artiolet  af  escport  of  the  country.     Birch 


b  used  cbie^y  for  firewood^  and  od  such  forms  the  prin- 
cipal item  in  the  coasting  trade  of  the  Baltic.  Some  idw 
of  the  extent  of  this  coasting  tmde  may  be  formed  firom 
the  fact  that  no  less  than  25,4iS,€7S  ettbic  feet  of  wood 
for  fuel  were  transported  from  one  Swedish  port  to 
nnother  for  home  oonanmption  during  the  year  1872.  The 
small  8128  which  this  tree  attains  in  Sweden  has  hitherto 
prevented  ite  being  exported  to  any  considerable  extent. 
It  is,  howei'er,  employed  locally  in  the  mannfacturo  of 
furniture,  agriGultuml  implements,  jScc,  Aspen  is  used 
in  the  mannfactwe  of  matohw-  The  high  tato  of  freight 
charged  upon  them  prevents  their  export  from  the  more 
northern  provinces,  the  match  factories,  from  which 
foreign  nations  draw  their  sunply,  being  in  the  south  of 
Sweden,  This  branch  of  inaustry  h  one  of  the  moat 
finurisMng  in  the  country,  and  employs  a  vast  number 
of  hands. 


THE  PEODUCTION  OP  COCUIKEAL  IN  THE 
CANARY  ISLANDS. 

The  Journal  Ojflciei  gives  an  account  of  the  eomtnero© 
and  production  of  the  cochineal  { GivtuA  fothaeeikA)  in  the 
Canaries  since  its  first  introduction  into  those  ialandif 
which  occurred  about  the  year  1840,  when  owing  to 
the  monopoly  of  the  soperior  kinds  the  Cultivjition 
extended  with  extraordinary  rapidity.  The  profitt 
derived  by  the  original  growers  were  prodig-ious.  Ill 
1848,  the  products  of  the  islands  were  insufhciont  for 
the  demand  in  the  European  market,  and  the  prieea 
varied  between  11  and  12  frs.  per  pound  Spanish  of 
J 70  grams.  At  this  high  rate,  with  an  unfailing  licrtainty 
in  the  crop,  the  annual  yield  of  the  proper Lios  thus 
cultivated  often  doubled  tteir  saleable  value,  whilst  the 
coat  of  production  did  not  6Jtci«d  25  per  ccmt.  Under 
these  conditions  the  cultiration  of  the  cactus  con- 
tinned  steadily  to  increaae,  every  one  of  the  inhahit- 
anta  endeavouring  to  join  in  the  production  of  cochineal p 
For  this  purpose  old  vineyards  wtire  uprooted,  the  cereals 
abandoned,  and  in  thtnr  sti?ad  fields  of  cacti  were  seen  to 
lloiiriBh  around  even  the  smalbat  dwellings.  The  landf 
best  suiUd  for  tha  pnrpoad  Aoqiund  a  fictitious  valui^ 
and  persons  who  needed  cApitftl,  ftnd  there  were  many 
sucht  did  not  hesitate  to  borrow  at  rates  of  interest 
varying  from  12  to  18  per  ceai  The  planUition  geno* 
rally  proving  Boct'eaaful  led  to  the  belief  that  the 
mauumcture  of  cochineal  was  the  only  proBtahle  occupa- 
tion to  be  folio  wed  in  the  Cmnary  Islands. 

The  consequences  of  this  extreme  activity  in  prodne* 
tion  was  a  glut  in  the  market  when  the  prices  wtre 
forced  down,  so  that  from  1360  to  IB 70  the  eoohmeil 
realiaed  between  0  and  6  frs.,  a  nite  that  in  properties 
free  from  mortgage  stilt  yielded  a  profit  of  30  to  40  per 
cent.  Since  1370  the  prices  have  continued  to  decline  ia 
a  maimer  that  has  caused  considerable  alarm.  In  1870 
they  were  at  I  frs. ;  in  1871,  at  3  frs.  60  c, ;  in  1872,  at 
3frs. ;  in  1373,  at  2  frs.  4jOc.  Since  then  a  gradual 
decline  has  taken  place  to  *i  frs.  20  c.  In  this  state  of 
affairs  many  producers  have  been  unable  to  meet  their 
engagements,  and  the  country  itself  has  been  suffering 
from  a  crisis  which  has  aggravated  the  situation.  Tha 
culture  has  been  relinquished  by  a  majority  of  the  pro- 
prietors, who  have  oven  uprootei  the  cactus  planta,  whilst 
others  ai«  doubtfnl  as  to  whether  they  should  continue 
or  not.  The  oldest  established  mercantile  houses,  all  of 
whom  were  speculators  in  cochintialj  have  been  exceed- 
ingly shakeEt  whilst  the  lesser  firms  have  disappeared 
altogether.  The  ©fftjct  upon  the  exports  has  been  visible^ 
for  in  the  season  187:^-73  the  quantity  amounted  to 
J5,739,720  pounds,  and  in  1873-74,  6,088.745,  showing  a 
decrease  of  65,975  pounds.  The  largest  proportioni 
upwards  of  three  million  pounds,  were  sent  to  England, 
whilst  only  1,484,000  in  the  latter  year  were  exported  to 
Franco.  This,  however,  does  not  represent  th«  ezacl 
state  of  the  trade,  since  much  of  the  cochineal  caiten 
Franco  riii  Cadiz,  to  supply  the  manufacturert  ol  tho 
aotith,  whilst  in  the  north  they  are  supplied  from  Eag- 
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Imd*  The  ut&  of  the  ntiwer  minef&l  dyes*  which 
ittlfiod  for  the  chief  opentionj  of  4fWg^  lure 
aimmiBhed  the  eouBUinptien  of  cochineal  tu  mvcJi  as 
one-hilf  in  quantity,  whilst  the  tta#rnation  m  the  Etiro* 
peaa  inart«ta  hft«  at  tho  eame  timn  leflstjaed  thtj  demiuid 
for  the  toxtalii  manufacturer  in  which  the  dyes  are  needeii. 


SMALL    5IOTOHS    AT    THE   VIEKNA 
KXeiBITIOK." 

The  question  of  motors  capahle  of  giTing  omt  ft  raial3 
power,  is  still  new,  hnving  been  pimcticaUy  dealt  with 
is  the  Eric^'ii^on  bat'uir  engine  ftnd  the  Ijoaoir  |^^ 
engine.  The  Otto  And  Lanflpen  gai  atmospherid 
engine  datefl  from  the  Univeraftl  Exhibition  of  1867  ;  it 
was  elao  exhibited  nt  Vienna,  considerably  improved  in 
detail,  though  ita  principle  had  not  been  altered,  llore 
thaiL  1,0  QO  ot  these  m&ehines  are  now  at  work  in  Qm 
many. 

Two  lienoir  engines  also  put  in  an  ftppearanL^e  at 
Vienna,  Th«J  are  still  used,  notwithstanding  their 
huge  consumption  of  gas,  in  large  towns,  where  the 
dlaagreeable  «mell  occasioned  by  the  Otto  and  Ltangen 
engine  h»s  led  to  the  r^ection  of  tlie  latter.  For  in* 
stance,  the  Oonspagnie  Panfienme  has  no  less  than  2S 
of  theso  motors  at  work  in  diie3mnt  estahliBhments  in 
Vienna. 

By  the  side  of  these  gas-ongineB,  Ijahniann''8  air  e^t- 
puiitoiL  engine,  constructed  by  the  Berlin- Anhalti^chen 
SUftohinen  ban  Qesellschaft,  at  Dcsaau,  also  attracted 
sttention.  Berersl  specimenfi  of  these  engines  were  at 
wof  k  is  TarioQs  parts  of  the  exhihttion. 

The  hydraulic  motor  of  Herr  Scbmid,  of  Znrijch,  is 
employ^' J  to  atlTftntiige  in  towns  where  the  water  laid  un 
is  of  HU  flic  lent  pr<^s3ure  and  not  too  dear.  This  engine 
owes  its  origin  to  a  competition  instituted  by  the  town 
of  Enrich. 
L  On  the  same  principle  is  conitructed  tho  engine  of  P. 
fSi&tteTf  at  Cologne  (Kfllner  Wasser  motoren  fibrik), 
^Thla  machine,  like  tne  preceding,  has  an  ^eillaling 
cylinder,  but  is  inferior  in  construotion  and  arrangement* 
H0tr  P.  M&yerT  of  Vienna,  exhibited  a  wntor-cngine, 
a  which  tho  water  did  not  completely  fill  the  cylinder, 
sing  cut  off  by  a  slide  vbIts  ;  a  valve  at  the  end  of  the 
cylinder  allowed  the  vacant  portion  to  he  filled  with  air 
compressed  in  an  air  ohamher,  which  is  much  too  small. 
Tbij  enp^Loe  jiixs  considerably,  and  does  not  appear  very 
ptactical. 

Two  models  of  engines  by  F.  Biemens,  of  Dresden, 
depend  upon  the  displacement  of  the  centre  of  gravity 
of  t^o  liquid  bodies  hy  means  of  heat. 

Another  eng^ine,  the  construction  of  which  also  depends 
en  a  new  principle,  is  the  carbonic  acid  engine  of  Herr 
SeyhQth,  of  Vienna^  Tho  carbonic  »cid  which  actuates 
it  14  generated  in  two  copper  Teasels  coated  with  lead, 
by  the  aotion  of  sulphuric  acid  on  spEitbose  iron ;  tho 
residuum  is  sulphate  oi'  iron,  wbicb  may  be  sold,  llie 
hot  carbonic  acid  produced  by  the  reaction  pussM 
through  a  piiriGer,  where  it  is  submitted  to  the  action 
of  five  jets  of  water,  whtoh  free  it  from  the  last 
traces  of  bulpbnric  acid,  and  at  the  same  time  reduce 
it  to  the  ordinary  temperature  j  it  passes  thence 
into  a  cylinder^  arranged  like  those  of  a  ateiiin-enginef 
in  which  its  preesnre  becomes  transformed  Into  me- 
ohanical  power.  If  the  engine  works  withont  load, 
the  resistance  on  the  piston  being  slight,  the  pressure  of 
f  ilie  gas  id  also  slight;  and  the  grxs  which  escapes  has 
a  pressure  not  much  higher  than  that  of  the  atmosphere. 
When  a  load  is  put  upon  ths  en^c,  the  pressure  of  the 
eeoaping  g&A  increagea  appreciably,  and,  on  account  of 
the  gas  expanding  when  it  leaves  the  engine,  the  tempe- 
rature becomes  considerably  lowered.  The  inventor 
claims  that  t^e  engine  performs   a  double  o^ce — the 
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generation  of  powi«  bI  a  cheap  rate,  tad  tb*  towwic^j 
tl]e  temperatof^,  which  may  be  Komed  towfe^J 
certain  branch^  of  isdiMfcrx.  X&  Ibt  tztal  m^  C 
hibited  at  Vianni,  tha  yfnmm  el  eaiknk  «il  1 
allowed  to  reach  four  atmosphcf^i^  iitd  til*  fij 
leaving  the  engine  was  led  by  meaoa  of  «a  iJU&M| 
tube  into  an  toe  safe,  i&  whi£^  wts%  placal^eCiu 
Tasfs  of  watCLT  to  be  JroBsa.  Th»  mipm  vlit| 
modifioations  maj  n«ri&ips  hmt  a 
Miy  case,  it  depetnoa  on  an 
tibef«fbre  deserves  attention. 


THE  EXPORT  TRADE  OF  FRANCE 

The  French  Minister  of  AgricaltiiteuiiddC 
has  Mel  y  concluded  bis  abstsact  of  the  iatai 
nished  by  the  inquiry  before  the  dumlKa  tf  I 
merce  and  the  contiiltative  chambetfi  of  uU  ud  T' 
factnrei,  with  %  tow  to  arrive  at  the  bat  cmi 
aiding  the  deveb^meiit  of  the  French  exp<m  tod^  1 
work  may  be  divtdod  into  two  principal  |cirtimj 
consieta  of  a  taMe  of  1J3«  exports  by  dirfiitti.  tht^ 
is  a  r^Mftmi  of  gan^^  qujations  relating  to  ^i 
trade*    Lastly,  the  report  oondndea  with  iftj'^ 
the  views  expmaed  by  the  chambers  of  oiC~^ 

The  first  |iortion,  or  table  of  exports  by  i 
prises  the  mne  following  j-- Paris,  tho  nettb,! 
west,  the  west,  the  south- west,  the  M«litcfTU«%| 
the  centre,  and  the  east» 

Agriculture  constiUites  a  valuabti  iOQfn  ti 
only  as  regards  the  cultivation  of  e«Mil%1 
regardi  the  exports  of  all  kinds  of  agncuit^n]! 
The  northtim  countries,  England,  IklgiuD*  m 
Bwoden,  and  Norway  absorb  nearly  th&  n^^i 
produco  avnilahle  for  exportation. 

The  chief  of  the  export  tmdes  is  that  t 
the  textile  maaufaelure  of  iilk,  wool  cott 
The  trade  in  linen  threads  aad  fa1mt»italfl| 
at  LiUe,  Cambzai,  Bonai,  Bt  Omcr,  and  Xi 
llingland,   Gormany,  Italy,    Spu%  Hut? 
Switaerland,  America,  and  tho  colani'  <■ 
cotton  fabrics,  Rusua  must  be  ftdded  t' 
countries ;  and,  in  the  case  of  the  wooUem  i 
haix,  Sweden,  Norway,  Turkey,  and  Jii 
oven  beginning  to  enter  into  buainmt  t 
Bast,  China,  and  the  Sclavs  conn  trie*. 

In  the  north-west,  Rouen  la  the  chief  seiA^i 
in  cotton  goods,  which  continue  to  make  It 
Italy,  and  are  finiling  an  important  tz^aaSI 
whUe  in  other  countries  they  expenence  1 
petition  on  tho  part  of  the  English,  Svm  • 
The  principal  centres  of  the  wooUen  tiad^l 
weet  are,  Elbeuf,  Loavier»,  and  Li«.aii,  t*"^ 
which  are  exported  to  America,  \ 
and  Spain,  but  most  frequently  trough  J 

Notwithstanding  the  losa  of  Alsace  and] 
textile  industry  is  rapidly  reooverioi: 
linen  and  cotton  goods  lAto  Ilaly,  Spad 
the    French    Golonies;    and   ih«   ■u« 
iidaptcd  to  the  taste  of  tha  ooDtonKSi  Ua  1 
Bourbon,  Bonth    Ameria,  and  llsjl^ 
makes  for   home  consumptian-     ti^ti  J 
kinds  of  hoeiery  i  woollen  for   Kmmkm^  i 
England.    These  prodiitits  hav*  to  eosfim  1 
goc^s  in  Italy,  and  find  but  litthi  m^  ia  ^ 
and  Turkey. 

The  manufacture  of  silkt  haa  Its  aoil  <&  t 
round  Lyona^  extending  on  the  waA  l»  1^," 
of  tho  So^ne-et-Loine,  on  the  wiil  ta  OlOi*^ 
the  south  and  east  nearly  to  ilia  hm^t^ 

Metallurgy  mmm  nest  m  M4er.    tfctd . 
tho  North  of  Franco  t«lGa  £i«t  ivtik  i^i 
p^  iron  and  xinc.    The  notl  CKalm  m  I 
Lule,  exports  engines  to  eoal 
I'ortugal ;  Douai  baa  also  wm%  I 
Indies.     At  Sedan  pig  ii^an  ii  f«B,  ^ 
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rrought  iron  aad  plates  are  made  for  Alsace,  Switzer- 
md,  and  Italy,  and  castings  for  Russia  and  (Germany. 
)oaai  rolls  zinc  for  England  and  Holland.  The  locks 
f  Abbeville  and  its  neig^bonrliood  penetrate  as  far 
a  South  America.  A  certain  nnmber  of  engines  are 
sported  from  France  by  way  of  Hayre  and  Kantes,  bat 
b  IS  in  the  centre  and  east  that  the  iron  manufacture  is 
oncentrated.  In  the  central  district,  St.  Etienne, 
fontlu^on,  and  Gh&lon-sur-Sadne,  are  engaged  in  the 
lana&ctore  of  the  most  varied  iron  products,  such  as 
ardware,  arms,  merchant  irons,  rails,  rolling-stock,  and 
ron  tubes.  All  countries  are  more  or  less  dependent  on 
be  blast  furnaces  and  iron-works  of  France.  In  the 
astern  districts,  8t.  Dizier,  Joinville,  Montb^liard, 
foret,  and  Besan^on  deal  with  iron  in  all  its  forms,  but 
fiincipally  made  up  into  sewinp^  machines,  parts  of 
locks,  iron  wire,  nails,  &o.  As  with  the  silk  trade,  that 
f  iron  is  in  a  languid  state,  especially  in  the  East. 


TRADE  STATISTICS  OF  GUADBLOUPK* 

In  1871  the  population  of  this  colony  reached  the 
igure  of  133,037  souls,  exclusive  of  functionaries  and 
heir  families  800,  soldiers  1,000,  emigrants  15,430,  and 
he  floating  population  10,000,  which  bring  the  total  up 
0  160,317. 

The  area  of  land  cultivated  or  capable  of  being  culti- 
«ted  reached  the  extent  of  121,197  hectares  (299,489 
Ksres).  Out  of  the  34,044  hectares  (84,126  acres) 
totueJly  under  cultivation,  18,769  were  planted  with  the 
mgar  cane,  4,128  with  the  coffee  plant,  and  1,210  with 
roots  and  seeds  for  food. 

The  culture  of  the  sugar  cane  employed  39,815  men, 
ihat  of  the  coffee  16,033,  that  of  the  food  plants 
17,208,  and  the  remaining  agricultural  industries  2,519, 
naking  altogether  65,567. 

The  sugar  produced  during  the  year  amounted  to 
18,967,145  kilogrammes  (43,087  tons),  valued  at 
11,667,698  frs.  (£1.658,708).  The  production  of  tafia 
rns  1,817,288  litres  (399,803  gallons),  valued  at 
726,815  frs.  (£29,072  12s.) ;  that  of  the  coffee  did  not 
ooeed  637,368  kilogrammes  (627^  tons),  but  reached  a 
nlxxQ  of  1,045,283  frs.  (£41,811).  The  articles  of  food, 
including  manioc  flour,  peas,  maize,  yams,  batatas  or 
Spanish  potatos,  &c.,  amounted  to  9,864,184  kilo- 
pammes  (9,704  tons)  in  quantity,  and  1,032,250  frs. 
(£41,290)  m  value.  Cotton,  coooa,  cloves,  pepper, 
i^uuUa,  tobacco,  and  amotto,  produced  together  a  value 
of  1,113,886  frs.  (£44,555  10s.) 

To  sum  up,  it  will  be  seen  that  the  gross  value  of  the 
igricultural  produce  is  45,395,932  frs.  As  the  ex- 
penses of  working  amounted  to  24,040,672  frs.,  there 
Noudns  a  profit  of  21,355,260  frs.,  which,  added  to 
that  from  the  eattle  and  animals,  7,106,652  frs.,  brings 
op  the  total  to  95,728,312  frs.  (£3,829,132  10s.  If  this 
figure  be  compared  with  that  of  the  net  profit  from  agri- 
oalture,  it  win  be  seen  that  the  capital  engaged  by  the 
Istter  does  not  bring  in  less  than  22  per  cent. 

There  exist  in  the  colony  426  sugar  works,  of  which 
number  60  possess  steam-mills,  82  water-mills,  and  82 
wind-mills. 

Lastly,  out  of  56,129  head  of  cattle,  there  are  9,635 
horaes,  asses,  a^  mules ;  10,783  buUs,  oxen,  and  cows ; 
12,116  rams  and  sheep ;  11,410  goats ;  and  12,194  pigs. 

The  imports  amount  to  23,735,734  frs.,  and  the  exports 
to  25,950,175  frs.,  making  a  total  of  49«685,909  frs. 
(£1,987,436)  to  represent  the  general  commerce.  The 
^ef  article  of  export  is  sugar;  next  in  order  come 
^ffee,  dye-woods,  amotto,  and  brandy. 


SPECIFICATIONS  OF  FJaENCH  PATENTS. 

The  French  Minister  of  Agriculture  and  Commerce^ 
in  a  letter  addressed  to  the  prefects,  states  that  Article 
23  of  ^e  law  of  5th  July,  1844,  provides  that  the  speci- 
fication of  inventions  patented  each  year,  or  abstracts  of 
them,  be  published.  Hitherto  they  have  been  issued  in. 
the  form  of  a  volume,  comprising  branches  of  industry 
the  most  varied,  and  often  having  no  connection  one  with 
with  another,  so  that  to  obtain  any  desired  information 
it  was  necessary  to  buy  each  volume  as  it  appeared,  and 
then  to  make  a  long  and  tedious  search.  In  future, 
however,  the  patents  will  be  divided  into  twenty  groups, 
comprising  agriculture,  hydraulics,  railways,  textile 
manufactures,  engines,  ships  and  navigation,  civil  con- 
structions, mining  and  metallurgy,  domestic  appliances, 
carriages,  fire-arms  and  artillery,  instruments  of  prod- 
sion,  fictile  art,  chemistry,  lighting  and  heating,  wearing 
apparel,  industrial  arts,  paper  making,  leather  and  skins, 
Paris  goods,  and  minor  mdustries. 

Each  of  these  groups  is  again  divided  into  a  certain 
number  of  classes  relating  more  particularly  to  brandies 
of  trade  either  of  the  same  nature  or  having  the  same 
object.  Thus,  agriculture  comprises  five  classes: — 1, 
a^cultural  machines ;  2,  manure ;  3,  works  connected 
with  the  management  of  farms  (travaux  d' exploitation) ; 
4,  null  work ;  5,  bread  making. 

Each  of  these  classes  forms  the  subject  of  a  separate 
publication,  in  the  form  of  parts  {faacieuUt)^  containing 
the  text  and  plates  if  required.  These  parts  will  be  sola 
separately  at  a  price  regulated  by  the  number  of  sheets 
and  plates,  at  the  rate  of  40  centimes  (4d.)  per  sheet  and 
per  plate.  The  parts  wiU  be  collected  into  volumes, 
which  will  be  sold,  as  heretofore,  at  15  frs.  (12s.)  each. 

Now  that  the  new  method  of  publication  has  been' 
adopted,  tlie  specifications  depositea  sinoe  1861  are  to  be 
publidied.  As  it  was  thought  interesting  to  bring  to 
the  knowledge  of  the  public  the  most  recent  patents,  it 
has  been  decided  to  publish  simultaneously  the  patents 
of  1861  and  1871,  of  1862  and  1872,  of  1863  and  1873, 
and  so  on;  a  certain  number  of  parts  relating  to  the 
year  1873  are  now  to  be  obtained.  The  sale  of  the 
parts  and  volumes  takes  place  at  the  Imprimerie 
Nationale,  Rue  Vielle-du-Temple,  87. 

A  table  giving  the  title  and  the  prioa  of  the  parts 
that  have  appeared  up  to  the  present  time  has  been 

Prepared,  and  the  titles  and  prices  of  future  parts  will 
e  announced  in  the  Journal  Offieiel. 


A  proposal  has  been  made  for  securing  to  New 
Xork  a  supply  of  salt  water  for  the  extinction  of  fire«.  This 
Mtobe  done  by  buildioff  cuodnlts,  to  be  filloi  with  salt  water 
from  the  East  and  North  rivers. 

*  Vnm.  th«  TabUams  de  PopulaitoUt  de  CtUture,  dc  Comnure€,  et  de 
ffotigatiou  det  CoUmiei  Pranfaiteg. 


VENETIAN  INDUSTRIES. 

A  new  feature  of  Venetian  industry  is  started  from 
the  rapidlv-increasing  demand  for  imitation  of  antique 
furniture  in  ebony  and  ivory,  for  which  material  pear- 
wood  and  bone  are  suocessfuUy  substituted.  Mr. 
Gnggenliem,  a  dealer  in  antiquities,  and  now  the  mano- 
factoer  of  these  imitations  of  antique  furniture,  has 
formed  a  school  of  workmen,  whom  he  furnishes  with 
designs  and  models.  The  pupils  have  succeeded  in  pro- 
ducing such  admirable  counterfeits  that  tiiieir  master  has 
thrown  off  tiie  mask,  printing  himself  in  the  avowed 
imitations  of  that  which  would  have  passed  off  for  the 
oinque-cento  with  all  but  the  most  experienced  con- 
noisseurs. The  English  are  enoourairing  this  trade  on  a 
large  scale.  One  of  the  oldest  firms  for  antiquities,  that 
of  Mr.  D.  Rietto,  largely  patronised  by  English 
amateurs,  has  also  adopted  the  manufacture  of  imitations 
of  antique  furniture.  The  anoient  brocade  tapestry  is 
also  being  revived  by  the  Fratelli  Ag^nino.  This  fabric 
existed  before  that  of  Lyons,  and  was  then  patronised 
by  the  Doges  for  gifts  to  Eastern  potentates,  at  which  ' 
time  14,000  hands  were  employed.  Some  of  the  stuffs 
were  of  extraordinary  texture  and  beauty,  but  the 
secret  of  the  rarest  is  lost,  and  died  with  the  inventors. 
An  endeavour  is  now  being  made  to  recover  some  of  its 
splendour.    Mr.  Layard,  Her  Majesty's  Prime  MlnisfeeK^ 


at  Madrid,  lia  b  obtained  &  mjccefiaM  reauli  in  aa  order 
«3teetttod  for  him ,  and  m  embers  of  the  Royal  Houa©  of 
SttfCf^  Me  being  ftiraiBti^  irith  some  ol  its  xioheet 
^tteims. 

The  'bttuze  foundry  of  Michielil  and  Co.  likewise 
deitrvGC  nolice,  axid  ia  an  csUbllflbment  where  not  ouly 
t^fi  fiits  brocae  worku  of  It&Jy  pc^ulisii-  to  the  fQUTteeuth, 
flfte«Qth,  and  Bizteenth  c^ntimeft  &n^  ptfrfeody  re-pro- 
diLCfld  m  all  sietifi,  but  cvea  work^  of  modran  art 
ai«  caab  at  the  option  of  the  sculptor,  after  Iho  manner 
and  thc3  time  of  MicbafI  Angelo  and  Benvenulo  CcllinL 
Tbtsir  fipeckl  way  of  casting^  offers  tiie  adviintag^  of 
ieftroiEg  the  flcidptor's  idea  in  it  a  full  diaractcr,  for  after 
the  caatJD^  th«  bronze  ia  only  cleanaedi  and  no  chi^l  i» 
employed  whicb  could  iojuro  the  sculptor's  on^ual  in- 
^enlion.  This  noble  art,  nearly  kst  in  Eiuopef  is 
treats  in  this  foundry  -with,  ^eat  akiU.  Samplei  are 
to  be  seen  at  Kensington  Musetimt  and  one  of  the  fineit 
worla  of  art — tbe  altarpieDt  of  the  Church  SL  Giorgio 
Maggiore,  in  Venice,  a  very  noble  group—waa  being 
re- produced  for  exMbiLlon  at  tht  Aka^anoza  Folaoa  in 
London. 


NATIONAL  TllAINING  SCHOOL  POR  MUSIC, 

lord  GtMl villa,  l*ord  Warden  of  tbe  Cioquo  Porta, 
presided  on  Wednesday  lttst»  over  a  meeting  hold  at 
Bandwich,  with  tho  object  of  promoting  the  iMtabliah- 
ment  of  the  National  Training  School  for  Music* 
He  was  supported  by  the  Mayor  of  Sandwich,  Mr. 
Cokman,  Dr.  Carp«Enter,  FJifc>.,  Mr,  Lionel  Benson, 
the  Uev.  Arthur  Chiohtsster^  Mr,  t^age.  Deputy  for 
Waimer ;  Mr.  Henry  Kuasoll,  the  U&v.  Sir.  lIobBouT  tbe 
Rev»  Mr.  Hilton,  Mr,  Itob«rt  ilarrison,  and  mnny  other 
leading  iDhahitiints  of  tbe  town  and  liber  ties.  The 
UountesB  of  GranviU©  and  ilra*  Carpenter  were  alao 
preiient. 

The  Mayor  opened  the  proceedings  by  stating  tbat  be 
had  received  a  letter  from  the  E.ogistrar  of  the  Cinque 
Porta  in  Dorer  announcing  that  aubolarabips  had  already 
h«en  aubacribed  for  in  that  town  in  connection  ^itb  a 
meeting  over  which  the  Lord  Warden  had  presided  a 
few  wetkfi  ago,  and  asking  that  the  other  ports  in  this, 
the  jurifidietion  oi  hh  Lordship,  i^bould  cu- operate  in 
A  mOTsment  that  would  be  attended  with  important 
,  national  advantages.  The  Deputy  for  llamBgut^j  wa«, 
unfortunately,  uniiblo  to  be  present,  but  e3tpit?aaed  bia 
entire  sympathy  with  the  projeot,  as  alao  did  Mr. 
BrA»aey,  one  of  tho  lucmberb  for  DotU,  i^d  Mr* 
Knatchbull- Huge  saen . 

I«rd  Graaville  said  the  Mayor  bad  written  to  him 
gay  in  g  that  he  thonght  it  wais  dcairablo  he  fihtjuld 
explain  tu  the  people  of  8andwiih  the  history  and  the 
objects  of  th&  propoee^l  National  Trfiining  i^ebool  of 
Music,  hat,  to  borrow  an  i>3ipresaion  from  Mr. 
Enatchbull-Hngessen'a  very  witty  letter  in  reply 
to  a  similar  invitation,  he  considered  himself  a 
littie  too  *' sharp'*  to  uudertako  so  heavy  a  re- 
aponsibility*  He  would,  therefore,  reBpectf'ully  decline 
to  oomply  with  his  worship* a  reqtiest.  Btill,  he  had  no 
heaitation  in  stating  publicly,  for  a  second  time  in  the 
Oinque  Porta,  that  he  likwi  mnaic  very  mnoh,  and  he 
believed  that  nobody  appreciated  more  than  he  did  the 
elevating  tendendes  which  attended  its  study,  how 
hi^h  an  art  it  wbs,  the  intellectual  advantages  that  were 
tiyoyed  by  those  who  professed  it,  and  bow  fitting  an 
occupation  it  wrs  for  tbe  kisnre  honra  of  either  busy  or 
idle  men.  At  the  same  time  he  did  not  foel  himself  confi- 
dent from  the  knowledge  he  posiessed,  either  theoretical 
et  pfaotical,  to  make  more  than  one  apeecJi  on  the  anbject, 
»na,  M  they  were  probably  awiire,hebad  already  spoken 
on  the  elairns  of  tbe  proponed  now  institution  at  a  public 
luueLing  lo  Dover*  FulJy  alive,  therefore, to  his  own  shoit- 
oomingi  as  an  ^dvoDita  of  tbe  school,  be  had  theplcamire 
of  mtroducing  to  them  Mr.  Lionel  Benson,  an  accom- 


Ikl 


TIm^  mI 


I  pUshed  muiidan,  who  wai  feilly  tcr^ttak^  vtCbt 
subject,  and  whu  would,  he  hmk 
most  ludd  description  of  the  hi^: 
tion,  its  wante  and  itg  object  ana  luThtLt^i  i  _ 
way  in  which  the  people  of  Samdwioh  oooH  i 
promotmg  them.     The  principle  of  thei  imtitalMi 
that  of  &ee  tcholanthipe,  in  ordt;r  thiii  Utarn  ] 
people  in  the  country  who  diapUytid  imj  pa 
proficiency  in  muaie,  and  who  were  likely*  il  ) 
trained,  to  distinguish  themselv^   in   tMt  t 
might  bo  able  to  have  the  benefit  of  a  thorfrogl  i 
training  in  a  national  inalitation^    HaiLog  c 
to  attend  that  meeting,  he  had  venlnr.]  ti>t 
the  good  lerTioe,  eren  at  midnight,  ii 
Carpeator,  &  distinguished  F^ow  of 
and  one  of  the  most  emuaexii  icier. 
country.    Dr,  Caj^nter  wmi,  indeed, 
Dotwithatanding  hia  absorbing  scieu; 
great  attention  he  had  paid  to  the  tul' 
cation  in  general,  had  feamt  mu'^i'   ' 
he  had  attained  his  majority,  arj 
he  would  be  able  that  afternoon  > 
muaie  with  hifl  uaual  hctppincas  oi 
Benson  would  toll  them  bow  the  ins£it 
ported  in  London^  Birmingham,  MancJiixi£r,  i 
pool,  and  other  great  towns  that  had  1 
support,  and  he  sincerely   trusted  that  I 
wich  waa  a  small  town  its  inhabiti&li  v 
to  the  ooDclusion  that  they  ahonld  be  ap 
he  believed  would  he  a  very  good  work. 
Sandwich  was  cartainly  a  amall  one,  anil  ill  i 
were  not  oatenlatious ;  they  were,  bt^vrni^  J 
proud  both  of  the  patt  and  preeoit,      TIm 
of  having  been  some  eenttui^  ago  descrifai 
famous  port,  not  only  of  the  Cinque  Poff 
distinguished  of  the  porta  of  Great  Brit: 
proud  of  their  ancient  and  historical  *a 
went  back  to  tbe  earliest  periods  of  Engli 
were  proud  ol  the  visit  of  Sovereigns  to  t 
they  vrare  also  proud  of  having  been  ( 
great  centre  of  the  shlphmhllng  intereat,  sa 
visited  hy  thousimds  of  eeamera  of  aE  natb 
however,  no  longer  their  privilege  to  bowto 
tages  ;    whatever  command  they  might  f 
tbe  sea  in  the  olden  time,  they  did  not  j 
But  that  was  not  their  own  fault,  but  i 
of  the  sea,  which  appiuently  consido;^  fti  ] 
the  town  to  he  growing  dangerous  and  1'  *"** 
with  it«  own  -  wherenpon  it  ran  away  I 
and  only  Itift  a  river  in  ita  place^    It  hsd  I 
a   frie^nd  uf  bit  ows — ft  gesitlemsii  who  at  < 
chiirincd  tbe  Hooie  of  OoimnoBi  with  hit  fit*?* 
who,  like  many  otbeci  of  hii  Mmd*.   ' 
genenil  election  to  be  returned  to   i 
bnndwjch  and  was  much  struck  witt. 
altogether  deeerted  appeamnee.    Be  i 
that  he  found  gmss  growing  in  wume  <kf  lh«  ) 
ho  was  pleased  to  state  that  uiera  was  not^f  iti  ib«  i 
place,  none  in  their  counting-houiM;  aiiJ  tiuL  »l 
the  sea  had  receded  from  the  town,  it  wm  itill  •^^ 
for  its  ecxceUent  ship-building.    Timiing  tot* 
the  meeting  had  in  view,  ho  would  Dl«rtvt  1 
Cinque   Ports  had  btgun  Ihe  mowmeiit  in  Xhi»  I 
the  country,  and  it  was  started  in  J}nv^.    OaU»| 
lation  of  Lord  ralmexaton  jis  Lord.  Wi^d^a  orftb«i 
Forts  tliere  was  some  difficulty  ab<>«t  prvc^lfMl 
Dover  and  Hstsiinga,  but  tl        '  '      fy  hfcd  «»* 
swttled  by  antiquaries  in  ^^^^*^*t^i 

antiquaries,  however^  but  i  '•'■  •I'f™  j 

petition  of  Sixndttichiu  1 1  ^^ 

one  of  the  most  <ihurming  o  [ 

**  Ssadwjphaikl  Roiaiiiy,  Huimg*,  Wjto^*^  ' 

So    that    their    anci*'nt    lown    «ai    i^iw 
position  by  a  great  poet,     Thet*  wis  'jj'  *    -— 
a  semi*national  spirit  waa  id«ntM«d  «ftft     ^-j^ 
Portf,  because  they  had  b««S  Ik»€>iiiiU|  ifl««MW  ^ 


tkn  htftofy  of  the  past.  He  therefore  truited  tbnt  they 
1  not  bo  b&olhrard  in  iapporting  a  prqj^t  tbiit 
i  he  of  laating  benefit  to  the  country. 


coadltaoiLiij  ajid  in  coUectiug  tb«  retulti  of  Qbasrvati^^iiA 
and  exptsrimeota  miide  by  otkerv. 
In  this  important  p&ri  of  iU  kbouit  il  ftiki    the 

UooolBontoiitb(mgaye,*tfion,e  length,  the  bi«t<.ry    T*'^^,^  *'*;,^i  ""^T  *«»J^,f *^^t^.  *»^  J^«^lf^<»"* 

de»trojction  (by  corrosion)  of  the  metiila  (liied  m  oon- 

fttruCtlQIl. 

Foil  and  cleitt  stutomenta  ar^  aak«d  of  all  caset^ 
observed,  wiiicb  ahow  a  remarkably  riipid  akte  of  cor- 
— ■—  -^ '^i--   — yr^^      £{  ij  ifery  dwairnbie,  whctitv*sr 

1  in  other  countries  mu^fc  wm  ^coumRod  to  '  ^  ^-  ^^  7^^  "-^'  ^""^'''  '"  ""  P"'**??  ,!* 
■at  by  GovernmontHl  aid.  The  «=hola^hi^  ■  ±^^3,^1^!:! l-.^^.'^^^'r^  J°^*y.«.™P*^i.'?'l? 
ah  school  wei-e  to  1 


Xjitionai  TmiQing  School  for  MusiCj  describing  Mr. 
liedco  i  geief^ty  m  giving  &  buildiDg  to  the  natum, 
Ijdfdemag  to  the  asBiBtanc©  rand^d  fcy  foroigii 
Bcrcmint^ntB  to  similiir  undt'f  takings.  In  Franco  th« 
OawervLitoiiti  wjta  ficipporlod  entirely  by  the  Government, 


.   ,^a,  mi  at  Birminghiun  thoy  had  already   "'ZJ:.,^'i        Tu 
nM  for  ten  schola«hipf.      At   M^chX  tta  ^^f  PTuf.iLtJ™  . 
uoat  bad  been  well  auppSrted.    Sir 'i-itua  Salt  had  I  !7'^i°  ^?.""^'"' ?^ '^    ,  v  . 

,iyen  «.,000  for  a  per7otu«l  .oh<,la«hip.  and  Her   tZ7.T(.r'2.  -  "^""^  """   "^""^^ 


statement  of  i^U  thcj  f^nditiona 

j  withm  your  knowledge  which  havo  iaflufinced  the  ruto 

of  corroaion  in    the  paiticulaT  caa&    obaerTed.      The 

-iyand»eTeralmembe^of  thoEoyalF;iiLyhad    '^P^^^^'^  ^^^^^^^  wiU  b«  owefully  an^^ 

-iiw... t_j  <.v  __.!».   -  '^^    *^"^^  iaujii/  iiiHi        Important  as  the  Bubject  of  the  corrosion  of  mctiib  m^ 

the  infonaatioQ  touching  it  lb  a o  meagre  imd  indctinJte^ 
that  the  rato  of  deatruylion  cannot  be  predicttsd  with 
certainty  in  any  given  eaao.  You  will  confer  a  ftiTOnr 
upon  the  committee  by  referruag  to  such  sources  of  in- 
formation as  you  may  d^m  valuable :  such  &&  reports  o£ 


f  supported  the  scheme. 

iC»rp»at«r,  F.B.S.,  neit  apoke,  and  mdii  that  the 

**"att  was  one  of  great  value*  beoausa  the  cultivatioo 

5  would  give  them  one  of  the  highest  and  purwt  of 

*  -a  pleasure  more  completely  without  alloy  itim 


[any  other  tbat  could  be  named,  and  in  these  davB  of    enginflefii,  urchitecta,  and  sdentists,  or  arttclea  touching 


^ual  work  it  wna  Deceasary  that  those  who  Uboured 

whatever   uphere   ahould  be  enabled  to  enjoy 

and   elevating  reereatioD.      He    dwelt    upon 

that  in  England,  Qwing  to   the  printing   et 

Jr    *yp®*     the    moflt    popular    aongs,    biaiadB, 

BT    compositiona     were    placed     within    the 

the  multitude  at  a  viiry  trifling  toat,  a  copy 

'*a  MifMEtah,  which    formerly  cosfe   3U8.,   being 

inble  for  !».#  ar^d  attributed  tho  increaimg 

of  mumo  in  this  country  to  the  fact  that  the 

'  mm  had  been  bo  largely  utili**ed  in  the  pro* 

of  piecetfT  of  the  most  rarisd  doBcription  at  a 

•^^^h  pbtced  them   within  the  reach   of  every 

len  further  it  wiia  remembered  that,  however 

aenaation  a,  furctign  urtiat  might  achieve  elae- 

it  wa*  absolutiflj  necessary  that  he  should  submit 

iieif  to  the  verdict  of  the  English  people,  it  could  not 

2.*ted  that   England  had,  bo  me  claim  to  be  con- 

t   a  musical    nation,  and  ita  reputalion   in  thia 

r^'  I  would  be  greatly  enhanced  by  ihe  establiahmont 

»  \iitional  Training  Mchool  for  Music , 

Irtply  to  Mr,  J,  H.  Eassall,  the  woll^known  com- 
who  mentioned    that  he  rocoivod  his  muaicol 
L  ffee  of  c<>8t  at  the  Conservatoire  at  Bologna, 

■oa  said  that  the  schohinlupa  would  be  open 

f  people  posseasing  musioaf  talant*  whafceyer 

poiition  might  be,  and  the  ooit  of  thdr 

in    London    would,   in    aome    caaea,— at 

for    inatajice^ — be   defrayed    by  private 

Bon.     It  was  also  proposed  to  erect  an  inatitu- 

ondon  where  the  puptla  could  live  at  a  moderate 

^ntions  having  been  passed  topromoto  the  objccte 
--meetiag,  a  vote  of  tbiinka  was  uu^mmuusly 
^■^to  the  Lord  Warden  for  presiding. 

JkUow 


thin  subject  conULined  in  aebntifle  publioaLious. 

I'ropcr  acknowledgmenta  wiU  be  mada  of  all  aaBistaiio& 
rendered. 


COEEESPONDENCB. 


HALL-MAKKS. 


TESTING  METALS. 


lowing  circular  haa  been  isaaed   from    the 
tea  Board,  appointed  to  test  iron,  steel,  and 
m  m«taja : — 


of  metals  undtr  the  conditions  of  actual  use  J 
labooiB  mu4t  necesaarily  consist  largely  in  ob- 
ffeg  the  oonooion  that  has  taken  place  under  these 


Sm,^ — Workmanship  in  jewellery  ia  a  very  diiTtjrent 
thing  to  workmanship  in  the  generality  of  other  artieleSf 
for  the  vulue  of  tbe  materinl  from  which  jewalltfrj  is 
manuJ actured  holds  a  very  dilft^ront  i\4bition  to  the  lubour 
ejcpeuded  upon  its  working  than  would  be  the  caiie  in. 
any  other  Instance.  The  ^em^ral  notion  amongst  the 
pulUc  res  pec  ting  jewellery  ia,  that  the  intrinaic  value  of 
the  materml  from  wHoh  it  h  made  repreaenta  a  very 
great  part  of  lia  price*  It  ia  very  di^erent  to  tbe  valufi^ 
of  a  work  of  art  where  the  material  ^^^oea  for  no  things  J 
even  if  it  wore  pure  gold^  and  where  alone  the  skill  and 
inspiration  of  the  artist  givea  it  valu^,  eometimea  to  an, 
enormous  extent.  Of  such  works  it  would  be  ridicnloua 
to  apeaJc  when  treating  merely  of  jewellery  gfjneraHvT  for 
aa  I  ahall  endeavour  to  show  further  on^  the  proportion 
of  value  in  an  ordinary  article  toi  the  wurkmaoiihip*  or 
the  faahion  as  it  ia  caUixl,  oa  compared  to  thi.'  metal  ifi  sc> 
very  BmEdi,  that  the  public  nc^tion  that  a  jowel  rcnlly  re- 
presents an  intrinsic  valu^  for  the  material  of  which  it 
IS  made,  ought  to  a  certain  extent  to  hold  good. 

When  we  considor  that  jewellery  is  manttfactured 
wholesale  in  largo  factoriea  by  thousaudt  of  hand%  hf 
endless   de vices  and  combmatio®s  of   machinbrj%   wo 
cannot  help  admitting  tlmt  the  Vftlue  of  the  labour  ex- 
ponded  upon  ita  m/ike  is  quito  lUtigDiOcaot  when  com- 
pared  to  the  value  of  the  material.    In  many  cases  it; 
holda  about  the  same^  relationship  aa  would  the  cost  of 
the  cutting  of  iron  nails  to  the  iron  they  arc  cut  from,  or 
the  dipping  of  candlea  to  the  tallow,  the  drawing  of 
copper  wire  to  the  metal,  or  any  auch  like  simile  we  mmy^ 
pleaae  to  introduce.     Let  us  take,  for  instance^  a  gol4  j 
Albert  chain  of  aimplc  pattern,     i^uch  chaina  a  akSladi  I 
workman,  earning  aay  £'S  per  week,  will  turn  out  half  m  j 
dozen  in  ode  day,  well  finished,  and  ready  for  the  waiit-  ' 
ooat  of  the  wearer.     Now,  what  comparison  can  there  be^ 
betweeu  the  weight  of  th«  gold  and  ita  value  to  the 
workmanship  expended   upon  itF     These  chains  are 
made^  not  only  by  the  yard,  hut  by  the  mile.   Butahould 
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«njj»  FGitder  }mv&  the  slightest  doubt  of  the  yemcity  of 
thifl  Hsaertion,  let  him  look  into  the  shop  window  of  anj 
vendor  of  mock  jowoUoiy,  «nd  ho  wiU  seo  handsQiae- 
LiooMi^    ohMnt,    broochoft,  e«mng«,    bmoelAts,    studs, 
llock^tti  ke.,  marked  at  &om  Is.  to  Si,  6d.»  uuwering 
every  purpose  of  omnmentatioii,  Mtiflfying  everj  crav- 
ing  of  vanity  ;  in  faet,  hflving  every  requirement  except- 
ing the  one  wMch  is  demwided  of  genuina  jewoHety,  viz*, 
r  lbi»  intrinaic  valoo.    Hera  the  vholo  of  tho  value,  Bmall 
^  fta  ttis,  falls  onti*«ly  upon  the  workmanaypT  the  material 
tfeinf  >  for  our  purpose^  obaolutely  worthleis. 

One  of  you?  late  correHpatidenU  say  a  that  ^'  to 
limit  the  alloys  to  some  deioiUr  mtio,  Bc«ma  to  interfere 
with  a  natural  right*"  I  ahonld  be  glad  if  he  would 
'  ^xpUin  what  that  nattiral  right  is.  Is  it  the  natural 
tight  ofpersuajsion  which,  in  so  many  eaaes,  succeeds  so 
veil  I"  Ho  mast  underatand  that  in  a  email  organised 
and  civilised  community,  for  the  safety  and  welJ -being 
of  the  whole,  natural  right,  and  oven  justice  must  be 
put  aside  and  give  way  to  law,  which  being  fl^cod  and 
■written,  swaji  the  entire  nation,  and  moulds  tho  actions 
'  -of  the  people  to  a  given  form.  Thus  the  aTguments 
which  are  brought  forward  in  Ikvoar  of  fj-oe  timdo» 
<;aniiot  with  the  same  degfree  of  reason  be  applied  to  the 
manafActnre  of  artiolea  of  gold.  We  might  as  well  say 
freedom  of  deception,  %Vh0n  we  receive  in  payment 
for  our  chattels,  coin,  we  know  that  coin  represents 
a  eortain  valmi,  because  the  metal  ii  of  a  certain 
purity;  and  in  the  reign  of  Henry  III.  it  wiu* 
■  that  afiiolos  of  ^dd  and  siiver  should  be  of 
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purity; 


mw^  fineness  that  they  might  he  considered  pi^utvalent, 
iraight  for  weight,  with  the  coin  of  the  loalm.  For  the 
Tdue  of  an  article  of  trado  con  only  bo  meaflured  bjr  a 
fixed  standard  or  expression  of  value  in  a  given  coin, 
which  in  Eri gland  is  gold  of  22- carats. 

1ft  former  times,  it  must  bo  admitted  that  things  were 
lawe  aatisfactory  than  they  are  now,  where  some  jewel- 
lers idvertise  that  they  will  sell  gold  articles  for  their 
weight  in  sovereigns^  thereby  silently  implying  thiit  they 
«fe  giving  gold  for  gold.  Bat  if  the  metal  of  the  jewels 
they  sell  is  in  greater  part  copper  (I  do  not  wish  here  to 
allude  offt^sively  %o  bom  fid^  18 -carat  gold,  which  is  not 
OTorpiLid  by  an  equal  weight  of  22-fiarat  gold  to  cover 
^lahien  an'd  profit),  the  buyer  is  deceived,  and  the 
jeweller  obtains  money  by  false  pretences,  for  as  I  have 
already  slid,  by  weighing  sovefreigns  against  the  mmnu- 
footuT&d  articlei!,  ho  at  once  wishes  the  purchaser  to 
imderBtand  that  he  lays  stress  upon  the  vulue  of  the 
maUriaL 

The  same  correspondent  further  observes  with  great 
truth,  *Hhat  an  object  partly  haB-markod  is  doably 
faescherona/*  and  he  also  says,  *Hhe  English  manufac- 
turer somettmee  alloys  his  gold  largely,*'  Ha  then  says 
aK*dn,  **  the  French  jewelloT  strengthens  his  tinsel  febrios 
with  cement,  but  even  then  they  are  too  £r:iil  for  the 
itdk  of  the  English  population/'  Now  why  should  the 
balk  of  the  English  population  tiequire  that  the  tinsf^l 
fabric  should  be  more  strengthened  stlU  with  cement  ? 
Is  the  English  wearer  snch  a  clumsy  animal  as  com- 
pared with  the  Frenoh,  that  anything  not  exactly  manu- 
^tured  with  a  slvdge  hammer  will  do  f  I  considi^r  our 
English  popuktion  quite  as  refined,  elegant,  delicate, 
and  eiviliaed  u  any  other  nation  in  the  world.  Your 
intelligent  eorpetpondent  goes  on  to  say,  "compulsory 
hallmarking  has  too  many  objections  to  be  admitted/' 
This  is  a  very  pretty  assertion,  espeoialljr  after  he  has 
eaid  that  tho  English  manufactuTer  sometimes  alloys  his 
gold  largely.  Again  he  flftys,  *'  to  check  frauds  in  trnde 
none  are  so  competent  as  thoas  in  the  trade.*'  Ver)' 
well  let  US  hoiir  what  the  trade  has  to  propose  in  order 
to  check  these  frauds. 

It  i^  generally  admitted  that  reform  of  some  sort  in 
the  manufacture  of  jewellery  is  urgently  called  for,  and 
what  we  want  are  saggostions  as  to  the  heat  moans  of 
effecting  these  reforms,  aild  not  apologies  for  the  oxist* 
ing  evil. — I  am,  &c,. 


Japanese  Damaskad  M«tal  Flam.— FiolsKf  1 
gives  soma  details  of  ths  method  by  vhkk  the*  pi 
manafaotured.  From  thirty  to  fwrf  iMi  ^ibMi  \ 
siivpf,  copper,  and  different  alloy*  an  '  '  - 
snotber  in  a  certain  order  s&d  viMei  t 

to  that  ths  whole  form*  a  stagle  tbiok  \ 

awls  of  diflareat  formi^  tgmeal  or  p|rtsilriil|1 
theo  pierced  with  holes  the  sidM  af  wItichtJfM  . 
s|uence  of  the  diffisrenoe  in  thu  eolourt  d  IhsibsM^I 
of  circles,  triwflgles,  squares,  or  hoiaguw,   Th*  fWii 
submitted  alterDA^T  to  hammiHaf  sad  tumni  - 
bpcomes  very  fine  and  t^  Italaf  haw  amiall 
The  ooaoentrie  fignrtt  Iff  tfcns  abrileMLlC 
thai  their  parallsltsm  is  fi«terv«4;   U 
AlmOBt  iQiiumerable  quanuty  of  straight, 
lines,  wbitjh  do  not  cross  one  anothfir,  tad 
hy  a  variety  of  coloara — a  vorioty  which  caa  b«  MU 
iocreaacd  by  atwpiii^  m  certain  tM;i<i8. 

Sulphur  in  Coal-gas,— At  tho  recettt  mefdaf 
Bfitisb  AjiiK5cialion,  Mr.  Vem<m  Harouart,  piw*-* 
cbemital  section,  describsd  an  apparattu  frf  l^ 
of  •ulpbur  in  coaUgas,    By  the   ppsmt  wpM 
making  \t  tieem^  impgfwbU  for  gas  mmsmf$atm 
to  prov«ut  fiulphur,  in  the  lorm  of  bi-sulpyii  « 
from  oontamltiatiug  the  gas,  and  as  rarUannal  bsil 
the  metropolitAa  compani«t  a  limit  for  I  ha  m\ 
whiah  they  may  not  go,  it  is  a  desidtratam  Ui  * 
and  approaimst)&1^  c^arreot  prooeat  for  ths  tiii 
amount  of  this  \m  purity.    Especially  Is  tWs  tii^ 
workd,  whero  the  nature  of  the  gas  is  consfswr 
and  where  it  is  deeirable  to  have  a  ocBwtial  c'"^ 
mantifftomre.     By  the  present  proc^sta  this 
about     twenty    hour*.       Mr.     HanoBil 
sucoeeded  in  devisiag  a  proceas  whieh 
operatioD.      It    is  founded  upon  Ihs 
When    bi-sulphido    of    caibon    is    bsttil     ^  _ 
hjdrogen,  it  is  deeompOMd  into  i$alphut«t;r«d  HM 
this  sulphuretted  hydrogen  has  the  prop^rw aJg 
a  lead  salt  into  the  black  aulphtde  <if  leat),     lU M 
made  In  the  fcdltiwing  manoer  :— A  volmwi  ef  f^ 
pftMed  through  a  f  aak  filled  with  stnall  p^T' 
low  red  beat,  when  the  above  Ft4«tioa  talus  J 
ia  then  passed  through  a  •oloticia  o»tr'  ^ 
until  a  deSaite  biowa  or  black  tint  ia  f^ 
com  pat  13d  with  a  atandard  ooloort  and  I 
in  the  gas  is  calculated  f  mm  this. 

Telegraph!    in    Enssia,— Th© 
may  be  divided  into  four  dawii^Tw 
worked  by  the  railway  eompaaies ;  te  ^^^^ 
and  Ihoae  worked  by  private  iadividuala  Oo  lb*  ti^ 
187J,  the  extSDt  of  the  «y«tem  owarf  bj  «  ^ 
03,443    versts,*    with   103,3301  ^««ti  ^  ■^J 
■tationa.    At  tho  end  of  the  year,  the  sgtaalrfj 
had  LntaaaMd  bj  2,196|  versts,  l&ai  ol  Shi*^^ 
Ftrats,  and  the  number  of   ttalaoBa  try  30*   T^ 
1  oouneeled  with  the  raUways  earrrinc  ^*«>J  ■{ 
[  at  the  cnmmenoement  of  1873*  *n  oalnl  «f  »« 
with  24,006  versts  of  wirea,  and  6S1  atariiw.  « I 
of  the  J  ear  the  IfO^^th  of  the  lines  wa#  tu^ 
versU,  and   that  of   the  wir*«  by  4,46*  ^ 
numbar  of  ttatiaus  by  ML     Qa  the  UI  J* 
Aoplo-ludian  lino  bad  an  axlsnt    of    *J«T 
7,0Sa  venta  of  wires,  and  13  statlcci.    At  tfc*  i 
the  Imes  worked  by  private  indivldttals  had  al  c 
vf  rats,  with  3254  ^^ersta  ol  wit««,  ai^  %  "V.! 
ti^furoi  uoited,  give  a  tot^  of  1%^^  iJWWttPjJ 
1 1^.0691  *er*ts  of  wti^a,  and  1,536  ••sil**'    a^ 
begides,  at  the  begmfkiof  of  1^71, 127  po.J^ifSfial 
tulegrams.     The  ocjuuiriei  with  which  K""**""! 
larg#*t  namber  of  tat«painF<    "  —-^^h  "* ! 

Austria- BuDgary,  and  Frii 
the  tdegrapba  w«r«  4,630.01" 
by  LQ-S  per  c«ut.  the  tvtiim  ut  the  j 
was  only  4|lSg,280  ronUss,    Thi  < 
3,613,820  roubk^  (iar^«£ll).    Ooto*  t 


uf  l,01G.2OO  roublM  (£16£,S03)»  MM  i 
%e  eatahliabaesiL^  «M  Im. 


devot*d  tft  the  i 


. «  A  r«ni  ^  wm  ■ 
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progrjjmme    of    these    Eianmifttionfi,    for 
now   reiMlyj  and  may  be  had  ffruiis^  on 
tion  to  the  Secretary, 


i£xriHcnair  of  foe  m  shifs. 

iothorgill  Gold  Medal  is  ofiSBxed  for  an 

I  moans  of  presenting'  or  of  eitmgmshing 
Onrd  ship.  Oommumcatians,  illustrated 
hy  models  or  working  drawings,  must 
I  to  the  Society  not  lat^  Umn  the  31  at  of 
r,  18T5. 

uneil  will  take  into  oonaid^ratipnj  with  a 
d,  the  best  written  pftp^  containing 
I  fitted  to  secure  preyeiiticm  of  fire,  or 
I  be  adopted  for  the  safety  of  life  and 
f  vben  fire  breaks  out  on  board  ship, 
pUDcil  reserve  to  themselves  the  right  of 
ting  tbo  medal  or  reward  offered,  if,  in 
L  of  the  Judges,  none  of  the  cammuniea* 
f  m  are  deserving. 


MISCELLAHEOUS. 


FOOD  PREeEEVATIO:\^, 

jrvatioa  b  a  suhje^t  both  iiitore§tinf  and 
intereatiiig  vtoelf   on  account  of  the  great 
•dontific  infjeniiity  niready  cipended  on  it, 
field  Btill   opn  for  impTovement  in  the 
sea  employod,  and  the,  discoveiT  of  new 
^portant  as  part  of  the  qneation  of  our  food 
n  the  International  Exhibition  of  1873*  the 
pretervad  food  form^  a  oonflldcrablo  part  of 
tSoctioo,  ftOfl  it  tnay  bo  retoembercd  thiit  in  one 
orta    doaimgj    with   IMb  iection  the    writer 
iwhttt  fully  into  th«  diffiarsnt  methoda  which 
or    aro  utill  pmctiied  m  the  preaerYtition 
i  especially  of  animal  foed.    Great  interest 
iktn  in  the  liiibjcct  fur  some  years  prerfoiui  to 
*LOn,  tud  probably  in  no  direction  had  more 
b4feii  mma  thim  that  of  food  prfiservation. 
«t   bad  b^en  ■tutftined,  and  hardly  a  week 
ithout    one    or    Tuoro  patents  for  preserviug 
Wog  taken  out  in  this  or  eome  other  country^ 


Unfortimately  the  eucoeeB  attending  the  vaiioiia  in- 
ventions  has  not  h&en  oommeiifianite  with  iha  enter- 
pri^e  expcoded^  and  thoagh  tnaoy  artic1t>£i  of  pn^a^TYed 
tbod  are  n^w  pre«e&ted  to  ub  in  a  most  ncc^pt* 
able  form,  the  great  deeideraturo>  namely,  beef 
nod  msitton  preterved  hi  reoeptaclee  in  a  fresh  state, 
or  in  a  cooked  itste,  and  in  a  manner  such  as  to  be 
thoroughly  pulatuble  to  the  conflumeri  nannot  be  said  to 
have  been  attained.  At  least  it  mast  be  owned  that, 
notwitbstanding  the  whel^om^neas  and  nntritife 
valae  of  the  tinnt^  beef  and  mutton  aont  to  thia  country 
&om  the  AufltrrdiiLti  col  qui  ea  and  elHewhcrer  tho  ovcr'^ 
oooked  Htote  in  which  thes^  articles  nro  alilt  prc^sfntcd 
militat«a  against  their  popularity »  their  comparative 
insipidity  coatniatiag  unfrivourahly  with  ordinal'  freah- 
cooktsd  meat.  Hence  a  brief  glance  al  the  chief  mfithodi  of 
food  preservation,  and  the  results  hitherto  attained,  may 
not  prove  unaccepcable  to  some  of  the  readers  of  the  Jour/inL 
Talong,  then,  preservation  by  means  of  deaicciitieQ  or 
drying,  refrigeration,  or,  to  use  an  uuscientific  term,  the 
application  of  cold,  the  use  of  chomicid  aoliAeptica,  and 
the  application  of  heat,  ae  the  leading  principloa  in  the 
food  presorver'a  art,  let  ns  see  what  they  have  <jfFt>cted 
for  us,  and  what  proap&ct  thero  mvty  be  of  improved  r«- 
anlta  in  eaeh  or  all  of  them. 

The  prao«£5  of  drying  or  desiccating  ii  in  one  sense 
hardly  a  scientific  process  at  alL  It  certainly  has  a  re^ 
si>ectablti  antiiiuity  to  recommend  it,  being  probably 
almost  eoevid  with  man^  dther  ai  a  herhivorous  or  car- 
nivoroua  animals  From  thn  earliest  times  iab^  fleshf 
and  vegetables^  hate  been  dried  by  simple  exposnje  to 
the  eon  :  fii^d  when  prerioua  to  thia,  or  in  comjunctloa 
with  this,  the  expression  of  water  from  unimal  and 
vegut^ble  substance  is  effected  to  a  eonsideiabie  extent 
and  artificial  heat  used,  then  the  fibre  and  a  great  part  of 
tbcao  dried  pieces  aaaume  such  a  condition  that  they  ore 
almost  iucapablo  of  destruction  by  the  natural  process 
of  dectjmposition,  and  ore  only  affected  by  time  like  inor- 
ganic matter.  The  simple  process  of  drying,  or  rather 
parli  illy  drying,  fish  and  oartain  meats  with  or  without 
the  further  use  ef  smoke  or  chemical  antisoptics,  is  by 
no  meana  to  he  despised,  sh  by  it  we  are  enabled  to 
uttlisa  a  large  quantity  of  food  'which  would  otherwise 
be  waated.  Oharqui^  or  fcloulh  American  dried  beef, 
is  an  example  of  fairly  fiQCceaafid  praservation. 
Before  eating  it  requires  to  be  well  soaked  in  water,  and 
then  to  be  eat  small  and  cooked  by  prolonged  boiling, 
but  thangh  largely  used  In  i>outh  America,  it  will  not 
**  gc  down **  among  ouTBelvcs.  We  all  know  what  Ham- 
burg beef  is^  and  other  forma  of  semi-deaicDated  meat, 
many  of  which  are  very  taiteful  if  not  very  nutritious,  but 
they  hivrdly  come  within  the  acope  of  thia  article*  Some 
years  ago  the  Food  Committee  of  the  Soeioty  of  Aria 
tested  eome  dcaiccated  or  "  powdered  "  beef  from  Queens* 
bind,  and  afte?  testifying  to  ite  keeping  qualities  and 
nutritious  vidoe,  e3:preBsed  an  opinion  that  it  was  likely 
to  beoome  a  very  valuable  article  of  oommercei  and  a 
cheap  addition  to  our  food  reaonrces.  Unlortonatclyj  as 
has  been  the  case  with  many  articles  of  food  preserva- 
tion submitted  from  time  to  time  to  the  public  generally, 
and  gastronomic  critics  in  particalar,  and  spokea  highly 
of»  we  sppm  to  have  heard  little  more  of  this  **  powdered  '* 
bttfef.  Th-ti  truth  is,  animal  matter  preserved  by  desiccation 
loBca  its  flavnur  and  becomoa  tough  and  indigestible,  the 
fat  beeomea  rancid,  and  in  damp  weather  the  meat  ahsorht 
moisture  and  turns  mouldy  and  sour*  The  above  diffi- 
culties in  connection  with  desicoation  are  to  aome  extent 
obviated  by  mixing  absorbent  substances  with  fatty  food, 
AS  in  *'pemmican/'  where  sugar  and  spice  arc  mixed  with 
dry  powdered  meat.  A  large  quantity  of  tbia  prepara* 
tion  wm  manufactured  for  the  Arctic  Expedition  which 
rccflntly  left  onr  shores.  Meat  biscuits^  such  as  those 
produced  by  the  well-known  firm  of  Heears.  Peek,  Frean, 
and  Co.  and  others^  are  made  on  the  same  principle  of 
farinaceous  meal,  absorbing  meat  easenoefi.  Altogether 
there  are  in  existence  mora  than  thirty  patents  in  this 
country  aJone  for  the  preservation  of  various  articles  of 
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fooA  by  tiio  pTQ<m§6B  we  aje  treaeing  of;  bot  Uka  rmalt 
hm  cot  been  dommeumuute  mtli   the  iabour  «iid  in- 
l^e-nnitj  expended  on  them.     Among'  otbera  who  have 
workL'd  in  tHi?  duncction  Is  Dr.  llanBallj  who  hai  upplicNi 
a  tncthcfd  by  which  meat  may  b©  preservod  for  a  kngth- 
en^  petiod  in  a  dry  state.    He  UiDronghly  dritTS  lean 
ci«at  vf  gentle  lieat,  smd  then  grinds  it  into  co&rao 
powderT  which  may  be  used  for  soup  or  biscuit  making. 
The  lati)  Dr*  Edward  Smith,  an  authority  on  many  peints 
of  dlirteticflj  say  a  that  this  powder  Jias  th©  noiTitive  quali* 
ties  of  lenn  meh%  thoe^h   the  Aromai  have  va^ninhed 
undartheintiueEceof  heat ;  but  he  adda  that  for  **eepaTRte 
Hie  *^  the  eost  of  preparatioQ  would  prevent  its  sale  in 
the  market.    He  further  states  that  the  drying  of  meat  by 
artiflciinl   nipan»  may  be    more  cjuickly   i?fl«:ted    over 
intniiig  oeols.    BI,  Tellier,  of  Paris,  adopb  the  foUowing 
tiiuthoa;— He  first  rarifieB  thecouUined  air  by  an  nk* 
pump  to  a  teudon  of  two  or  three  centimetres  of  mercury, 
iiTid  then  DEi  the  vessel  with  carbonio  acid  gaa  &om  a 
^,ti3>hold€r^  so  that  the  atmosphere  will  only  oonflist  of 
4iboTit  three  per  oeni^  of  air.    This  he  r^noves  by  th© 
rtir-puinp  to  the  ^mne  tension,  nnd  the  remaining  air  is  | 
a^immt  !>ntircly  CftfbcniG  wM  ^.    Once  more,  however, ! 
h©  fills  the  veeid  with  earbonic  Add,  asd  again  removea 
it  ua  before*    Afterwards  he  absorbs  the  carbonic  acid  by 
the  nao  of  a  «:oncentratpd  solulion  of  potaah,  by  whkh  u. 
Ttry  near  approach  to  a  vacaum  occars.    After  ieai^ng 
the  meatthua  treated  for  three  days,  it  is  remove  J,  and 
may  be  kept  aound  without  any  further  trouble,  but  it  will 
have  lost  from  eighteen  to  twenty  per  cent,  in  weight. 
The  proeess  of  desiccation  it  fiir  better  adiipttd  to  tlie 
pa-Mervation  of  vegetable  subatancca  than  it  ia  to  that  of 
meat ;  indeed ^  as  applied  to  the  former^  it  has  uchiovod  a 
very  eonaidcrablc  aucceaa,  and  it  may  be  added  that  houae- 
kcepcrs  would  do  well  to  eiperimenUilise  on  liricd  vog^e- 
tabltB  much  more  often  than  is  now  the  case.     In  this 
©ountry  the  fiiat  reeorded  patent  for  the  preatTvation  of 
vegetables  by  deeiccatron  wa«  granted  in  17 HO,  to  John 
Graefer,  who  dipped  his  artiolea  in  boiling  salt  aikd  wnJber 
1>efore  drying  them.     Several  otlicr  patdntfl  have  he«n 
granted,  some  fw  regetablcB  m  gfn*?ral,  and  some  fw 
potatoea.      In   Nevenibcr*   1850,   Maason  obtained  bia 
patent  for  drying  and  forcibly  compressing  vegeta tiles, 
io  that  they  were  reduced  to  oncwsoventJi  their  original 
bulk,  a  cubit?  yard  containing  rations  for  M.OOO  men. 
The  Frojcb,  with  M*  Cholkt  at  thuir  head^  havL*  been 
Tery  aueceasful  in  this  lino  of  preservation,  but  many 
English  houses  now  produce  them  in  the  form  of  ''chips,'* 
or  of  oompreised  cakee,  eiich  as  Messrs.  Wliitehead  and 
Co,,  of  Ijirae-sfcriGet*fiquarG,  BICHsra.  J*  GOlon  and  C'o,,  of 
Leith  (liOndon  d^^^nX^  Mr.  House,  76,  Minories,  E-),  From 
America,  ii3»o^  dnml  v**getjibl€s  are  being  imported  at 
Is,  6dr  per  pound,  htdf  an  ounce  beiug  suMcient  to  add 
to  a  pint  of  eoup-    Oonsideriug  the  high  price  charged 
by  greengrocPTS  for  vegetables,  and  the  waste  in  ntiliBing 
them  in  almost  every  household,  all  bouitekeoperSj  even 
the  very  poor,  would  do  wfU  to  turn  their  att^^ntion  to 
theie  dried  vegetableSi  and  experimentalise  upoij  them* 
WheB  soaked  and  well  boiled,  thoy  will  be  found  not 
only  economical  in  their  use  but  excellent  in  soaps,  and 
even   for  eating  with  meat  in  lia«  of  ordinary  fresh 
vegetables.    The  proems  of  drying  eliminates  little  elsa 
but  the  water  which  forms  so  largo  a  piirt  of  the  e«n- 
etituenta  of  all  vegetables,  and  takt^  from  them  little, 
if  any,  of   their  flavenr.      Vfigetablcs   dried    in   their 
natural  form,  according  to  IMr*  Buchanan's  patOTii,  are 
also  most  eiceHent.    It  may  be  rememhco'ed  that  <Mjm- 
ptessed  vegetablea,  combined  with    dried   meat,  wore 
largely  n^  by  the  French  and  English  armiee  in 
the  Cfrimea;    and  itill  mote  recently  the  well-known 
hous^i    of    Ferr€    and    Co.,    of     10^    Glaaahouse-Htreet, 
Hegcnt-fitrc<et,   ffuppHod    largo  *^uantiti<?s    of   Iho  best 
compreiised  vegetablea  to  the   troopa  in  the  Aihantee 
eipEdilirtu.      Soup  squares  or  tablets,  whicht    though 
not    strictly    speaking^    as  *ibov©    eaid^    **  deBtccatcd '' 
artieks  of  preserved  food,  may  fairly  claim  notice  here. 
Most  of  them  arc  compressed^  but  some  are  in  the  form 


of  Hour  err  grain*,  being  compoft?4  ol  n 
oombmed  with  powdered  mttl,  or 
Among  the  first  houjea  ibr  l^em 
that  of  Me^ra.  WMt«^e«i  and  Co.,  of^ 
aquai^e^  E.C,  whioh  " 
floup  squares,  ineh  aa  euiot  pe%  cbestmrt^ 
Ico. ;  mm  large  cubes  callod  **  gaigintai,' 
name  of  the  mythical  giant  Gekbnt<d  lij 
one  of  which  dissolved  in  throe  ninla  of  WBlir 
most  delicious  pot-potnTt  of  lonr 
niitritiouN  ffxkd.  This  firm  has  alfiO  twittlj 
the  aqijarea  of  **  army  food,"'  wipighing  OW 
pound  each,  eased  in  witeicprool  bttt 
and  making  an  almost  impremirtA 
soupi  meat  and  drink  combinttL 
soup — pea  soup  in  paoketa — ^worthy  of 
that  pmduced  by  Moaisrs.  8ymim  ^ 
Bow  den  Steam  mU§^  Markut  HaJ 
is  all  that  ^OL  be  doiizvd,  mud  lU 
deniable^  bdng  pfepared  witti  t^^^  r^ 
this  firm  u  o«labr&l«d,  find  ' 
patented  operation uneqtmlled  i.. 
cannot  cjtpect  much  new  in  the  w«»y  ^i 
deaicf^tion,  nor  indeed  ia  it  roqiziKi&ii.  Wtit 
done  in  this  line  is,  [lerhaps,  suffii^iQt  kit  < 
and  it  would  be  haiUr  if  the  effiVU  ci  9»i 
were  mainly  tamed  in  an  other  dire- ^  J 

The   preaervalion  of* meat  by   i 
appLication  of  cold  ia  very  elective,  i 
C3i fifed  a  scientific  prccees,  nor  can  iit^ 
preserved  by  it  bo  strictly  oaJJed  prcMrvii 
as  in  the  opinion  of  many  it  will  be  by  tli* 
ultimately  Iiirge  supplies  of  dead  m*fu.i  t\lh 
to  our  markets,  this  branch  of  tb^^  •^*>'f 
of  notice.     The  first  patent  i^i 
by  roMgeration  waa  taken  out  i 
variety  of  eip^enta  hava  been  a^ 
ice,  and  by  axtlBcial  pcnceaaea  of 
peratuxe  by  evaporation,  in  order  to 
meat  from  Avisfkmlia,  the  American  i 
wberOt  into  this  countr^%    i^|n&c«  wouU^ 
enumerate  these  di^erent  ivspedienta,  aa 
be  any  pnrpoae  gained  in   en  dotog,  til*  i 
boiBg  the  same,  vi^.,  to  e&saiB  a  an&aiBSj 
of  temperature  for  the  preserrjdion  of  tt* 
the  voynge,  and  to  produce  thia  roott  at 
as  would  rt-pay  the  tmportere, 

Exptrimeuts  have  been  mftde  m  almoit 
the  world, « .r>,  in  the  large  mflAt  pTDdudsf  v 
coenection  with  refrigeratiotit  and  thtp 
gerated  meats  have  been  oittdo  to  fhii 
number  of  ports  with  mor^  or  l^^m  mrt 
most  intereeting  and*  as  to  a^ 
experiments  waa  made  by  Mr. 
Melbourne  ExhihiMon,  1872-7^*  ........ 

the  officials,  andinaeeopdii^ewithoaflaiaj 

own,  he  construttid  on  •*  icia-hottie  **  m 

which  be  placed  quartets  of  beef,  afti 

sheep.    The  ice- house  wma  aoaled  bylib* 

and  at  the  end  of  forty  days^  wfacn  ofvAilf  1h 

found  perfectly  gi>od,'and  when  cooModaDil 

number  of  competf^r'*    nt,.i.,,  ^    .^  .^ 

from  ordinary  fioah 

meat,  aft<^r being  t^i 

fectly  good  for  75  houxu  ia  a  tetuperatinv 

and  68  degir^g,  a  fnrt  which  is  oootiaiy  la  t^ 

reieivwl    oy^inion,  in    this  coimtiy  sA  l«*fc  ( 

which  has  btcn  eubjevtedtorefrigwaiioBd 

mptdly  than  that  which  haa  noti*    Thii  i 

with  meat  whioh  has  only  been 

when  the  temperature  qt    thii  a 

only  bpen    as   low  aa  biTaly    M 

little  above   fnemn^  pdnt      ^^ 

to     go    on    at    tbia     teinp 

aa  the  pleoee   of    mm^    no  sl31  ia  ■ 


By  Mr,  Harrtson'i 

the  meat  ia  oonvi 


iatoioapiBii  lit 


watar  can  be  ftoea  iCfttidfed  through  it  when 
«tt  with  A  knifet  nor  ii  there  aaj  doeiategratiQii  or 
of  the  eltkAlic  tbnse  of  the  meat  by  th^  frb^zin^ 
\wiiig*  The  itatemeQl  oleo  that  Mr.  Harriaoa'a 
Ii  nrit  loat  unythmg^  in  It&Tour  hy  the  procaas  to 
^tt  hitij  b(Mn  gtibjaetedj  ^  atiitoment  alsa  saado  in 
tg  the  tniiafc  which  hiia.  been  on  anothor  occa- 
___  _  rtceording  to  hia  method  for  aightj-fiv©  dxys, 
fiOio  iotajevrhat  cantnu^y  to  the  geuerd  hdief  amoag 
^i¥"K>2ii  m  rofsreoce  to  re^igerated  me&t,  numj  good 
^lolditLf  that  the  eiTect  of  cold  la  to  leascm,  if  not 
lApi  thi^  Qaroor  of  the  aahfiC&nce^  so  that  whUnt  it 
'  t&aHf  good  foodi  it  does  not  fnlly  equul  recent 
mtuL    Though  pQTh^pa  gam©  iind  poultry  und 


I  tell 


by  being  packed  in  ico,  iia  any- 
L[ig-  im  iced  m%okoreI  with  one 
i.  the  probability  nmms  to  bo  that 
-  \yj  puraoptible  deterioration  from  rofrt- 
.1 .:.  io  ordiniry  taat©.     So  confidant  wa^ 
f fi^jii  i>i  tbti  ulticnata  suGceos  of  hia  method,  and 
l^plic^ibility  to  the  importation   tif  moiat  from 
isiki  thU  country  at  a  remimerative  price  to 
wrttirs,    thiit    ha    nndertook  in  1873  to  bring 
of  his  i^ftd  meat  to  this  countiy.    For  this  ptjr* 
I  hikd  an  ice- chamber  confltrtiettid  in  thci  ship  Kor* 
imtl  tarn  of  meiht  wore  itored  within  it,  iuid  ho 
lidlod  with  hia  «3cpQrli3i«tit    Unfortuoately,  tha 
of  the  iof>'(ihttiah^  by  tlio  workmen  em* 
^  imporfoati  nnd  the  ice  supply  fiyled  htiforo 
t  wius  Uttie  moro  tho^n  bdf  over  ^  and  conse- 
Htrrifl(>n  rurtivod  in  thisi  ♦country  witlMint 
,  and  vory  miij:ih  lo  the  diiiappointmont  of  atl 
fn  the  mfittc^r  and  anxioTi^Iy  expecting  tha 
'ii  t'xperiraent.     The  Bnceew,  however^  of  hm 
L  iQ  Australia  cannot  bo  doubted ;  but  it  i«  a 
at  thing  to  conduct  on  oxperiment  on  land 
I  i1ilp«    At  &U-  as  ii  known,  ttothliis  further 
le  in  the  raitter,  partly  owing,  perhapa,  to 
i  of  the  price  of  mimt,  especially  beef,  in  Aua- 
lit  yeiiT*  however,  successful  attempt*  were 
hrin^  ic.-d  meat  to  this  country  from  Canada^ 
10  supervttion  of  Mr.  Jftznen  Whyt«»  and  iome 
Btton,  an  J  turkeys,  shipped  at  Quebec^  were  oil 
laid    be    d+iBircd   wh<m    brought    to    LivorpooL 
ffinio    lioCf»ro    this,  sBTerai    gentlemen    in    Kew 
■id     m     the     subject,    chartered     a 
ill  a  cooling  machine,  and  doapatehod 
Iki^is    for    a    cargo    of    freah    meat^    which 
kwcii  reported  to  hiL7e  arrived  at  Kf^w  Orleoni  iu  a 
lly  Bound  cooditiont  after  a  voyago  of  fire  days 
I  tropical  cUmata  of  the  Mexican  Gulf,    Th^in, 
J  W9  have  M.  TelM«i^i  rasthod^  by  which  he  pro- 
nto pkoo  (on  Abip-board  or  elsewhere)  jointi  of 
^  a^  ohumb^,   through  whieh  a  cdrrent  of  air, 
( with  ether  or  othftr  volatile  subatano^,  may  be 
'-'^h  a  viuw  tci  reduce  the  temp^ratwre  to  about 
Thufl^  he  would  not  freeEe  the  juices  of  the 
,  by  a  low  temperature,^  keep  the  chemical  and 
■.it.  t  hoir  lowest  point-     A^in,  not  very  long 
of  Pari*>  brought  tbia  subject  of  pro- 
1   alono  bafbro  the  Pari  a  Academy  of 
,  iuQd  horn  Im  report  it  rorty  |ju  ^athor^l  that, 
tther  contrived  on  somewhat  similar  principleB 
'  11.  ToUier,  bU  kinda  of  butchera*  meat  and 
I  beca  hnng  for  ten  weeks,  aud  at  the  0nd  of 
»  praented  themselvea  almost  in  the  same  t<UtQ 
ill  from  the  butcher  or  poulterer,    The  wbok 
I  of  ttfrigetation,  in  rtJlerence  to  the  transport 
rasolves  itoalf  into  one  of  coat,  ue.,  the  cost 
ftiid     continuing     the     required    low 
■  a  given  time.      Hence  all  attempts  to 
kmaJdng  miuJunes,  which  ahftU  produce  ice 
oo*t  ppr  ton,  and  of  all  machines  or  inven- 
>hy  a  low  temperature  can  be  mainLdned  in  a 
nw,  at  a  moderate  ooat^  are  to  be  watched 
In  his  addreait  at  the  opening  of  the 
thia  Society,  ne^ly  three  years  ligo^  Gonetal 


Eardley- Wilmot  atfttod  that  tha  Ckiancil  and  Food  Com.* 
mittee  of  the  Society  itill  loohod  forward  to  the  early 
aelution  of  the  question  of  a  £reah-meat  dopply  horn 
Australia  and  oIm^  where,  by  the  adoption  of  some  form 
of  re&igeration.  It  ia  stiU  to  bo  hoped  that  the  eizpee- 
taticm  will  ultimately  be  fulfiHod, 

Chemical  autUeptie^  hiive  been  employed  in  a  variotj', 
of  waya  for  the  preservation  of  &eah  meat.  Chloride  of 
sodium  or  common  aalt  has  been  uaed  ^r  thid  purpeae 
for  centuries,  and  is  likely  to  hold  ita  own  ;  but  on  thiJ 
head  there  is  no  need  to  dwells  aa  whiit  wo  want  ii 
odtod  b  nt  fresh  meat.  >Iueh  ingenuity  has  been  dis^lA; 
in  the  030  of  atilLaepttcs,  and  nnmerons  patents  have  been, 
iikcn  out  in  reference  to  them.  Inventois  and  patentc 
have  from  time  to  time  h^en  moit  onthuiiastie  oa 
their  mothods,  and  the  good  news  that  the  qneation  c 
the  preservation  of  ^eah  meat  baa  been  solved  has  fr« 
quently  been  promulgated.  The  fumea  of  burning 
sulphur  (salphuruna  acid)  ate  powerfully  antiiepli^t  an* 
many  patonta  haw^o  been  taken  out  for  their  emplo^Tuent ; 
among  which  may  be  eapacittUy  mentioued  that  ol  Li^ury 
in  1854.  Liter  in  the  same  year,  Bellford  received  i 
proviBionrLl  protection  for  the  use  of  snlphnioas  mdd  wit] 
about  one*himdrddth  of  ite  volnme  of  h3rdrocyoEi 
acid,  the  object  being  to  preTant  the  sulpbnroua  aci^ 
combining  with  tho  alkaltiie  milU  of  tho  moat*  and  - 
giving  it  an  iinpleaaaiit  favour.  Othef  patents  fallo 
for  the  UM  of  tho  add  in  a  gaseous  form,  and  in 
apecifieation  of  Doinait  it  was  directed  that  the  iubsti 
should  be  preserved  by  hanging  it  tip  In  a  ohiml 
and  osposing  it  to  the  acUon  of  the  gaa.  Profe 
Gamgeo  renewed  thia  process  moro  roeonUy  with  oo: 
modifications.  In  M.  George's  process  the  meat 
partially  diied,  and  then  aleeped  in  aaccfioaive  wal 
containing  hydtoehlorie  SkfM  and  salphai^  of  aoda.  ^.n 
stead  of  corerin^  the  meat  with  the  chemiool  solution  : 
may  be  iujecteil  into  it,  as  in  the  patents  of  Long  (IHii  4 
Etgraley  1 1 S 1 7) *  Murdoch  (1851),  and  others,  Perha j 
the  moat  Viduable  chemical  antiseptic  yet  employed  i 
the  biaulpbite  of  lime  as  manufactured  by  Meiara.  liaile^ 
and  Son,  of  Wdverhampton,  This  is  very  effioaoious  in 
the  tempomry  prMervation  of  meat^  and  aovoral  small 
conaignuiontB  of  meat  tnjated  by  it,  and  sent  to 
cuuntry  from  South  AnuiHoa  were,  when  tested  in  I 
don,  oonsidared  vary  Matisfnokiry.  A  variety  of  otho 
ei  peri  men ta  have  bieft  tnado  to  tho  antiaeptic  lino,  an 
variotui  have  been  the  triab  held  on  tho  results  durin^ 
the  lust  three  or  four  years*  Wd  bava  had  M.  Saocbi'i 
method  of  tlie  use  of  acetate  of  notaih ;  the  ohloralii 
prooeai ;  M,  Pierre  Kock'a  method,  and  those  of  Mr,  4 
J.  Goulatane  and  Mr«  Laowy,  with  many  othera, 
which  there  waa  a  hope  in  oach  instanoo  that  a  valuable  J 
and  practical  process  had  been  diacovorod,  Unfortunately^ 
however,  the  results  have  not  come  up  to  the  e^cpectatiuni 
formed,  and  after  years  of  most  diligent  chemical  eip^sri*; 
meats  wo  have  aa  yet  no  fresh  nwat,  at  leaat,  brought  r 
onr  markets  in  the  way  of  trade,  preserved  by  moans  0 
aatiseptios  other  than  salt.  Without  wiahmg  to  dif 
hearten  those  who  are  Libouring  in  this  direetionp  it  muj 
be  oonfesaed  there  is  no  groat  hopo  that  the  qneition  < 
food  preflervation  will  ho  solved  by  the  use  of  chemical  ^ 
for  after  moat  has  been  snbjootod  to  their  action  for  anjf 
conaiderablo  time  it  more  or  less  develops  an  unp'  * 

or  at  least  an  unnatural  flavenr  when  CQokod, 

The  expnlaion  of  atmoaph<eric  air  from  vesseis  contain- 
ing the  meii.t  by  mcjma  of  heat  is  cortainly  the  moitt 
auccessfnl  method  of  prtsservation  yet  adopted.  Thecr- 
aro  three  prooesses  employed,  known  as  (I)  the  ow 
Aberdeen  process,  (2)  the  steam  retort  procesjs,  and  ( 
tho  chloride  of  calcium  process.  These  haTs  been 
often  desoribcd  in  these  columns  that  it  ia  not  noceasfirj? 
to  e.uUiT  into  them^  or  to  point  out  how  they  differ  froffl 
one  another.  The  main  principle  m  the  same  in  all,  anal 
tho  meats  and  other  artiolea  in  tins  so  fiimiliar  to  all  la 
the  shop  windows  are  pr«^served  by  ono  or  other  of  th@«a 
proeeMca,  The  name  of  M.  Appeit*  who  in  1810 
gained  the  tot  toward  of  ii,O0O  franco  offered  by  tho 
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French  GbTerninent  for  the  best  method  of  preserving 
food,  will  always  be  connected  with  the  application  of 
heat  to  that  purpose.  Bat  while  the  application  of  heat 
effects  a  perfect  preservation,  this  preservation,  as  far  as 
the  present  processes  go,  can  only  be  thoroughly 
depended  on  when  a  very  high  temperatare  is  nsed, 
and  the  substance  to  be  preserved  is  subjected  to  it  for  a 
much  longer  period  than  is  necessary  in  ordinary 
cooking.  Hence,  as  above  said,  the  meat  is  overdone, 
and  rendered  soft,  fibrous,  and  comparatively  insipid. 
The  process  known  aa  Jones's  vacuum  process  partly  ob- 
viated these  objections,  but  for  various  reasons  its  use  has 
not  been  persevered  in.  Some  improvement  has  also  been 
effected  by  the  use  of  tins  of  large  circumference,  and 
only  lour  or  five  inches  in  depth,  introduced  by  Mr. 
Anderson,  now  preserver  to  the  Melbourne  Meat  Gom- 

Skuy,  whose  agents  are  Messrs.  J.  McCall  and  Co.,  of 
oundsditch.  The  tins  of  this  shape  do  not  require  to 
be  subjected  to  the  "  hot  bath"  for  so  long  a  period  as 
those  of  the  ordinary  model*  as  the  centre  of  the  meat 
is  sooner  acted  upon  by  the  heat.  Whether  by  any 
modification  of  the  existing  processes,  or  by  some  other 
method  of  applying  heat  for  the  purpose  of  meat  pre- 
serving, an  effectual  preservation  wiU  be  secured  without 
the  meat  being  over  cooked,  it  is  impossible  to  say. 
Unfortonately,  we  cannot  congratulate  ourselves  on  any 
material  progress  having  been  made  in  this  direction 
since  meat  was  first  put  up  by  one  or  other  of  the  heat 
processes.  However,  the  soups,  stews,  and  similar 
articles  preserved  by  these  processes  at  the  large  estab- 
lishment of  the  Aberdeen  food  preservers,  such  as  J. 
Moir  and  Son,  J.  T.  Morton,  and  others,  and  by  Messrs. 
J.  McOall  and  Messrs.  Crosse  and  Blackwell,  of  London, 
are  most  excellent  in  every  respect,  and  deserve  far  more 
attention  at  the  hands  of  housekeepers  than  they  now 
receive.  Fresh  vegetables,  also,  especially  those  put  up 
by  Messrs.  J.  McOedl  and  Co.,  are  very  good,  as  pre- 
served by  the  heat  process,  and  might  be  mere  exten- 
sively used  in  private  houses  than  they  are. 

Among  a  variety  of  specialities  in  the  way  of  food  pre- 
servation, the  tinned  curries  of  Mr.  J.  Halford,  of  12, 
Upper  St.  Martin's-lane,  W.C,  are  particularly  deserv- 
ing of  mention,  as  being,  perhaps,  the  most  successful 
specimens  of  the  preservers  art  yet  offejfed  to  the  public. 
They  were  exhibited  in  the  Food  Section  of  the  Interna- 
tional Exhibition  of  1873,  and  in  the  report  on  that  sec- 
tion the  writer  spoke  of  them  as  ^*  one  of  the  best  forms 
of  preserved  food  which  had  come  under  our  notice." 
This  commendation  was  certainly  deserved,  and  it  may 
be  added  that  in  addition  to  curried  fowl,  Mr.  Halford 
now  puts  up  rabbit,  the  fiesh  of  which,  being  firmer  than 
that  of  fowl,  seems  even  better  adapted  for  preserving 
in  the  form  of  a  curry.  The  popularity  attained  by  the 
curried  fowl  is  likely,  therefore,  to  be  exceeded  by  the 
curried  rabbit,  especially  as  the  latter  is  to  be  obtained 
at  the  retail  price  of  tJiree  shillings  per  2  lbs.,  as  con- 
trasted with  four  shillings,  the  retail  price  of  2  lbs.  of  the 
former.  The  excellence  of  these  curries  is  attributable 
partly  to  the  extreme  care  used  in  the  process  of  pre- 
servation, but  partl^r  to  the  fiavour  and  quality  of  the 
curry  powder  used  in  their  preparation.  Mr.  Halford 
was  formerly  ehff  to  Lord  Dalhousie,  Governor-General 
of  India,  in  which  country  he  mastered  the  art  of  curry 
making  in  its  several  forms ;  and  Uie  ingredients  he  now 
uses  are,  he  states,  specially  prepared  for  him  in  India 
according  to  his  own  recipes,  and  sent  to  him  in  her- 
metically-sealed tins,  by  which  means  they  preserve  a 
freshness  not  to  be  found  in  the  ordinary  curry  powders 
of  trade.  The  value  of  Mr.  Halford's  curries  as  a 
nutritive  food  and  excellent  stomachics  was  so  well 
recognised  by  the  caterers  for  the  Arctic  Expedition, 
•that  a  large  supply  was  obtained  for  the  use  of 
the  crews,  and  within  a  few  hours  of  the  sailing 
of  the  ships  an  additional  order  was  given,  the  tins 
opened  and  tested,  commanding  unqualified  approbation. 
The  only  difficulty  experienced  by  Mr.  Halford  is 
supplying  his  curries  fast  enough  to  meet  the  demand. 


Another  equally  successful  attempt  at  prenttting  a 
luxury  to  the  pobUc  in  the  form  of  a  preserred  food  hH 
resulted  in  the  tinned  Paysandu  ox  tonguac,  wfaicb.  are 
to  be  found  at  almost  all  grocers  and  proviaion  dealc  B 
shops.  These  are  put  up  by  Messrs.  McCall  and  Co.,  ^ 
Houndsditch,  at  their  manufactory  establidied  fc^ 
this  purpose,  at  Paysandu,  In  Umgnajr,  where  tk« 
whole  process  of  preserving  them  is  carried  out  from 
beginning  to  end  with  extreme  care  and  cInanTnwsi 
They  are  unusually  firm  for  this  kind  of  preserved  food, 
and  their  fiavour  is  most  acceptable,  while  the  low  price 
at  which  they  are  retailed  makes  them  com^para  veiy 
favourably  with  an  ordinary  English  ox  tongae.  The  de- 
mandfor  them  is  now  so  great  that  Messrs.  McCall  mndCow 
will  put  out  about  200,000  of  these  tongues  in  the  first  mx 
monihg  of  next  year.  It  should  be  mentioned,  also,  that 
among  the  variety  of  preserved  food  which  cornea  frost 
Australia,  the  preserved  rabbits  put  up  by  the  Westen 
Company  (Colac),  for  which,  as  woU  as  the  MelbonrBa 
Company,  Messrs.  McCall  are  agents,  deserve  special 
mention.  They  are  put  up  in  various  forms,  stewed, 
boiled,  curried,  and  fricasseed ;  and  considering  how  ex- 
cellent they  are,  a  21b.  tin  at  about  Is.  6d.  is  a  very 
cheap  dish. 

If  in  any  of  the  above  remarks  the  writer  seems  to 
discourage  those  who  are  endeavouring  to  discover  some 
new  or  improve  some  existing  method  for  food  preserva- 
tion, or  to  take  too  desponding  a  view  of  tlie  fatore 
prospects  of  the  enterprises,  it  can  only  be  said  thmX  with 
others  interested  in  it  he  cannot  but  regret  that  food 
preservation  has  made  so  little  progress  during  the  last  fov 
years,  though  so  much  attention  has  been  given  to  it.  and 
the  desirability  of  bringing  to  this  country  tlie  chasp 
meat  of  other  lands  is  so  greaL  At  the  aame  tinM  it  if 
to  be  hoped  that  there  will  be  no  relaxation  in  the 
efforts  made  to  solve  the  question  satisfactorily,  which 
is  one  in  which  the  Society  has  always  taken  a  deep 
interest. 


THE  PARIS  MAMTIME  EXUIBITIOX. 

(fBOX  an  OCCASIOIfAL  COMLBSFONDSMT. ) 

Opened  more  than  two  months  since,  on  the  10th  of 
July,  with  a  species  of  formal  quasi-official  ceremonial, 
and  having  now  endured  about  half  its  time  as  originally 
fixed,  the  Maritimeand  Fluviatile  Exhibition  has  advanced 
by  slow  degrees  to  a  stage  of  completeness  and  perfectioa 
which  is  doubtless  interesting  and  adequate,  from  the 
general  point  of  view  of  exhibitions,  but  falling  lamen- 
tably short  of  the  ideal  suggested  by  the  ostensihlft 
objects  of  its  title.  With  one  or  two  important,  and  t 
few  unimportant,  exceptions,  the  whole  of  the  exhibit* 
contained  in  the  Palais  de  V  Industrie,  numerous,  and  in 
many  cases  excellent,  as  they  are,  hang  on  to  the  meroit 
outer  fringe  of  "  maritime  and  fluviatile  **  indnstrie*, 
pursuits,  or  requirements;  the  thread  of  connection 
being  so  slender  as  to  a  large  extent  to  appeal  merely  to 
imagination  and  futh.  Ship-bmlding^  is  represented 
only  by  a  few  models  sent  by  the  British  Admiralty- 
costiy  and  admirable  of  their  kind,  it  is  tme— bat  d 
types  which  are  not  only  well-known,  but  even  now  tet 
becoming  obsolete  in  presence  of  the  rapid  march,  and 
still  more  of  the  potentialities,  of  discovery  in  soch 
matters  as  offensive  weapons,  rams,  torpedoes,  ila- 
tionary  and  projectile,  submarine  cannon,  81 -ten  and 
100-ton  guns,  and  the  like.  Small  wager-boats  beoooM 
important  items  in  such  an  inventory,  and  a  canoe  hol- 
lowed out  of  a  log  of  mahogany  constitutes  a  vhols 
category  to  itself.  In  the  large  and  important 
class  of  marine-engines,  the  palm  and  place  of 
honour  must  be  awarded  to  a  small  3> cylinder  engine  of 
Messrs.  Brotherhood  and  Hardinghain*s  patsni,  ex- 
hibited by  Messrs.  Manlove  and  Auiott,  of  Kottingbam 
and  Rouen :  this  is  designed  and  adapted  for  a  szaail 
steam-yacht  or  sorew-launch,  and  is  littls  more  than 
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a  esEcllect  mink  tore  or  toy-oogiue  ;  but  stich  as  it  isp 

'M  cnJy  r^proacntativQ  of  an  indufitrj  whicli  iu 

vmtn.  utid  undtir  difftjreQt  au3pio«8,  hmi  Bontr— 

"    '"  "  -Tigtou  ia  1802— ons  of  the  moat  mag-  j 

^j  w<irld  erer  saw. 

jtq  agro^  witli  the  Paris  oorreapondont  , 

lu  hifl  9fltimAl«  tbat  Kogliiiid,  liu  u  maritime  ; 

n?  uTiil  uowr,  worthily  roprtidonted ;  in  iaot, 

u'?ry3UB  and  InQaQntifd  n&aaj&s  of  ih^ 

,  under  the  presidoace  of  the  LmA 

tLii^'  Huch  laen  i'ls  BesBem&r,  Ueed^  Samnda, 

.:i\,  I  feel  mthor  incMnod  to  wonder  at  the 

L»f  the  reflult,  Le.^  ha  it  undoratood  trom  the 

nm  point  of  view.    Tli<>  fui^t  la— and  it  is  of 

I  rig  the  mftttiBr-^exliibitiom  iiro  played  out^ 

ni  ihf}  Uid  World,  whub^vac  iesaonB  may  bo 

i  ior  us  horn  tbe  Now  World  in  ISTG-    They 

':        -!y  thru?*db«re  as  QoTsniQient  under - 

tnd  int^matloiiy^    hut  when  they 

:-.]v  t.tiFi^leand  penoiuhl ipcomlatiansj 

i^;quer  or  vm&fir  of  an  <»rtoniBible 

unndttlterut^d  pfodominanDe  of 

ulumi^nta  in  iaovttiiblo.     Thio,  I  UUq 

ut  to  ftccomit  for  the  fact  that  on  tba 

'id    ** official  viiit  to  the  Britiah 

ik,  the  Hon.  See^^  Oir  C&mMiM#a»>i? 

.r.,}tf^Hnn,  and  Mr.  Edw/ird  Jen- 

/  itiTes  of  the  English 

i':d  hnndri^  memhera  t 

■^  ix  ia  uy^  luo^  aiguUIi^Fiiiti  Ih.kt  the  honoui^  of  the 

IjlHtim,  io    fur  lis   the   Freneh  were  con  corned,  were 

liu  by  M.  Nicolo,  tho  nmnagier  and  promoter  of  the 

y«rtikij3'^  .   while  there  wa»  not  a  single  official  or 

Ate  -  n:.  ns^Q  tj|'  any  position  Hjid  standing  in  tbiB 

at  on  the  oc^msion.     It  is  yet  more  cmiouB 

i  ve  to  note  that  from  first  to  Insif  hitherto, 

-4^  be^n  no  s&t^h  thtni^  as  an  ofHcial  visit  of 

!  m  tn  this  **  Maritime  E^hihiti on  t'*  neither  the 

Repuhlic,  nor  the  Ministers  of  Bl urine 

jf  Wiir,  or  of  Cammiirce,  have  as  yet 

charaotor,  in  tho  FiLliice  of  Induatry, 

.ion  ;  nor  do  they  »e(^m  likoly  to  do  io : 
tho  Marahal  do  Mac^Mahon  and  his  lady, 
I'V  03  well  as  Cronoral  de  Cissey,  havo  psiid 
us  mdividual  and  ontindy  unoffi0iiil  visit, 
ttle  singular  that  they  hkve  not  once  iet 
liQ  English  section,   ,  I  mention  thia  par- 

T^^v-  ^44iae  the  Eagliah  ethibitora  a^  a  rule  are 

Nmuiy  sore  and  indignant  on  this  point,  regardiog 

1^  a  itationotl  ^ght,  and  utating  timt  it  is  compurable 

•Hi  treatmont  which  they  have  experleaoed  iimm 

*«t     As  a  faithful    ehroaicL&r  I  thm   f«oord 

and*  making  due  allowaajou  for  tho  oonsti- 

iltffie    of    an  En^Hflhman^    lo   grumble,  it 

ited  that  smoke  does  not  oome  without 

same  time,  jodging  by  what  I  havo  se<m 

afid   apathy  of  esLhibitors^  in  oocupying 

lortvurdLng  their  «zhihita«  and  completing 

Llation,  I  do  not  heait^to  to  atlirm  that,  as 

Libitc^ra  are  not  tho  poraonji  who  caa  afford  to 

sdj    without    approhension    that   thoir   own 

be  demolished  about  thQir  ears. 

i«nd  btf  all  that  how  it  may — sinking 

"  aspect — the  exhibition  is  noteworthy 

itm^,  M  a  general  difplay,  mostly  frt?o  from 

■  fr«iu«itly  rewarding  Ciiraful  and  detiHad 

sfi.     In  one  sut^h  respccti  for  c,\iiaiplt% 

ranee  to  the  meanjs  of  siiving  life  ou 

.1X1  wreeki,  it  standi^  pre^emin^ently  high, 

iltng  to  riow  all  that  is  known  and  practised 

«  present  time,  and  ahowing  side  by  aide,  in 

and    compariaon,   the  various    systems   most 

f-T  thft  humane  obj^te  in  vii>w. 

'1  I  notice,  firstly,  a  very  couiplote  9«t 

IJoard  of  Trade*  or  rather  the  Miuint^ 

I  L.uti  Board*  compriaing  also  iUustratioES 

ij&tioaal  Signal  Codfp  and  the  e^amisations 


of  mastera  and  mates  for  eertificate«  of  compfitency,  aa 
^vell  as  of  tho  life-saving  appomtus  now  in  itse.  It  is 
now  more  than  GO  years  since  the  mode  of  commuiucjht* 
ing  with  wrecks  on  the  coasts  of  the  Unitod  Kinfl:donii 
bj  means  of  a  line  saut  ov^r  them  by  a  ahot  3red  £om  13^ 
mortar,  was  brought  into  use  by  the  establishment  of 
mortar  atations,  which  were  mostly  connected  with  the 
Coastguard  Service.  Twenty  jeaxs  ago  tho  ezlsibtg 
fttations  were  placed  apeoially  under  a  Qgvenune&t  D&* 
partment,  and  at  that  time  compriaad  both  nwrtu'  and 
rookdt  stations.  Otvpttiin  Manby'a  mortar  apparatus  ha« 
sinc^e  then  bouin  tiutircly  Buporscded  by  the  rocket 
a|)paratua,  worked  in  coaueclion  with  the  travelling  op 
aling  life  baoy  of  Oommatbder  Kisbee,  E.N.  There  are 
now  2  39  such  atationa  oil  the  coasts  of  Great  Britain  and 
Ireland,  each  fittad  up  with  the  four*  wheeled  waggaB^  or 
car  t^  and  apparatus ;  and  diurng  the  five  years  IS  TO*  4, 
th^o  were  1,740  Urtts  s^vod  thereby,  or  about  3^0  uhip* 
wrecked  miiriuora  yearly*  Sets  of  the  apparatuSi,  it 
appears,  have  lieon  supplied  to  the  Ku^siau  iind  Turkiiih 
governments,  for  stations  on  the  ahorea  of  the  Blaok  Sea« 
also  to  Spain,  JJenmark,  and  iLaly,  while  it  is  also  m 
usa  in  various  British  colonies,  Heligoland,  GibraltdTt 
Caimda,  Cape  of  Good  Hope,  Qneensland,  and  Victtmfti 
while  it  is  about  to  be  introduced  in  South  Aug tralni.  and 
on  the  Irdian  coasts. 

Of  mucii  mofo  recent  origin,  the  French  Sodwti 
Centralo  do  Sauvetage  dei  Kaafrag^  hai  now  bdeu 
in  operation  ten  yoiirs,  and  saved  about  1^000  lives* 
This  organisation  m  somewhat  diJferent  to  our  own. 
Tho  society,  though  ostensibly  a  private  onterpriae, 
noTertheleas  has  olEcial  standing  and  Govemnumt  re- 
cognition and  aupporty  all  its  life-saviDg  apparatus  on 
the  coasta  of  France,  Corsica,  Algeria^  and  Tajris  Neuvct 
being  entruated  to  the  Customs*  oBicers  tn  Gt^yemmerit  I 
service.  Their  statjons  are  in  all  354  in  number» 
whiir»of  47  are  life-bwit  stfttloas,  235  are  providwl  with  ] 
guns  and  life-aavin^  apparatus  of  varioun  kinds,  and  T2 
are  third  -  class  mmor  posts,  fitted  out  only  with  life* 
beltfl,  Torres-lines,  and  naaviiig*stickB> 

The  sodt^ly  exhibit  on  their  ataod,  which  is  one  of  tha 
most  completely  fitted  up  and  interesting  displays  m 
the  whole  exhibition,  one  of   their  Elij*b^ts,  mottut^ 
on  its    carriage,   tomplottj  with    every   a^soesiQry   and . 
applifunce,  forming  a  very  pronunont  objeot;  iti  dimfitn^ 
iiona  being,  in  motrefl,  9  78  long,  by  2'2i  md&  (33  feet  J 
by  Ti),  and  depth  0-74;  the  weight  being  2,14<}k3Jo«  | 
grammeii  and  with  crew  and  aU  on  board,  2^560  kilo*  I 
gfammast  or  2^  tons.      This  society,  therefore^  unjt^fl  J 
Uie  fisnctions  which,  in  England,  ore  divide  betwena 
a  Government  df^partmcnt  and  a  private  institution,  vie,| 
the  Board  of  Trade  and  the  Eoyal  National  LLfti-btait 
Institution,  The  latter,  I  tUEiy  remark,  is  not  in  any  way 
repruiented  at  the  Palace  of  Industry,  but  that  ia  of  m» 
lem  conswquflnce,  inasmuch  as  the  French  Ufa-boat  is 
confeascdly  ooustructod  on  the  same  plan  and  prino^ilfli 
aa  the  now  well*known  English  life-boats. 

In  regard  to  their  other  Liie^saviitg  ai^paraiiiu;,  iha 
system  ia  wsiictly  similar  to  our  o-mt,  m.,  by  thdw^uif 
u  tifiufrlc  line  over  the  W70(^k,  then  hauling  out  a  **  whip* 
line"  and  a  haws*^r,  and  thus  catabliahing  tho  to- and- 
&o  commnmcalion — called  the  m-^'mmt^-hy  meana  of 
tho  travelling  ut  sling  life-booy.     But  their  ays  tout  1 
diflfi>rs  in  the  nature  of  the  means  employed  to  throw  th0 
Liae.    The  merit  of  the  original  oonoeption  of  the  rope 
communication,  cLumcd   independently  by  Manby,  in 
1^07,  motisHtiiBtanding  the  priority  of  Bell  in  17^1,  la 
asaigwed  by  the  French  eocicty  to  their  compatriot^  H. 
Ducame  do  Bbingy  in  1790.    When  they  took  up  the 
question  In  lBti.3,  they  state  tbnt  England  was  uofiirt^ar  | 
advanced  than  tht?  Manby^mortfir  and  the  Carte<rooke^  j 
which    did  not  give    aatisfactory    results;    and   tbof^ 
adopted  the  ayitem  of  H.  Guatavo  Ddvigne,  who  Ml  ^ 
iiaide  the  rockets  on  ucwunt  of  their  great  ooat  mud  ^m 
uncertainty  of  their  direction^  and  furthtf  ommim&i 
the  mortar  as  of  too    large   a   calibrei    the  hetiWEsat 
rapture  of  the  linos  being  attributable  to  the  hiafj 
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powder  charge ;  he  therefore  introdaced  the  sjstem  of  the 
bolt  or  dart,  fired  from  small  cannons,  Bwivel-guns,  blon- 
derbiusee,  ajod  miukete,  each  as  are  here  exhibited.  The 
ranMt  obtained  by  these  different  weapons  and  pro- 
jeewes,  are  stated  to  be  as  foUows :— Eighty  metres  for 
the  musket,  120  to  150  metres  for  the  lar^  shoulder  gons, 
300  metres  for  the  small  cannon,  throwing  a  bolt  of  five 
kilograsmies,  and  460  metres  fbr  the  larger  one,  with  a 
rocket  missile,  weighing  10  kilogrammes.  The  length 
of  the  hawser  and  whip-line  supplied  is  240  metres,  or 
abont  the  same  as  osed  by  the  Board  of  Trade. 

Both  the  English  system  and  the  French  improve- 
ment thereon,  as  above  described,  rely,  it  will  be  observed, 
on  a  single  line  for  the  original  effort  at  communication : 
at  the  stand  of  Messrs.  Kogers  and  Anderson,  in  the 
immediate  vicinity,  may  be  examined  the  still  more 
modem  system  of  the  doable-line  or  "rove-rope"  com- 
munication, which  is  the  patented  invention  of  Mr. 
John  Banting  Rogers.  The  fire-arm  employed  in  this 
svstem  is  a  small  mortar,  with  a  light  powder-charge ; 
the  projectile  is  a  cone-block  shot,  t.^,  an  ogival  headed 
eyliiuler  with  a  sheave  or  polly  recessed  into  its  rear- 
end  ;  and  the  doable  line  is  passed  or  rove  throagh  this 
blook-diot,  the  free  ends  oncoiling  easily,  daring  flight, 
frwm  two  tabs  or  pin-boxes,  placed  at  a  little  distance  on 
each  side  of  the  gnn.  In  this  manner  the  sabseqaent 
operations  are  simplified  and  made  more  easy,  and  the 
life-saving  party  on  shore  are  enabled  to  effect  the  work — 
when  once  the  block  is  made  fast  to  the  wreck — of  hauling 
out  the  hawser  and  establishing  the  communication  b  j 
means  of  the  travelling  or  sling  life-buoy,  which  is 
is  common  to  this  as  well  as  to  the  other  two  systems. 
The  inventor  also  contemplates  and  recommends  the  use 
of  his  doable-Hne  system,  as  a  means  of  hauling  out 
lifis-boats  from  the  shore,  to  gain  an  offing  in  the  teeth 
of  storm  and  surf;  and  for  Uiis  purpose  substitutes,  in 
lien  of  the  oone-blcck  shot,  a  heavier  or  tri-fii^ed 
grapnel  or  anchor-shot,  likewise  provided  with  a  sheave 
in  its  rear-end.  A  further  important  application  of  this 
svftem  arises  as  a  part  of  the  outfit  of  all  ships,  enabling 
their  crews,  in  case  of  wreck  on  a  ooast  line,  to  obtain 
and  establish  a  oommonication  for  themselves,  thereby 
increasing  their  chances  of  safety.  This  employment  of 
such  an  apparatus  has  been  too  much  overlooked,  and 
among  the  many  improvements  demanded  in  the  mer- 
cantile marine,  there  are  fbw  which  are  more  needed  than 
the  oompolsory  provision  of  some  such  appliances,  as 
part  of  the  ordinary  sea-going  equipment. 

The  life-saving  apparatus,  to  wluch  I  have  referred, 
constitate  almost  the  most  interesting  feature  of  this 
exhibition,  not  only  on  account  of  their  humanitarian 
oljeots  and  importance,  but  also  because  they  are  solely 
and  pecoliarly  maritime  and  international  in  their  cha- 
xaoter  and  aims. 

Another  dasB  of  appliances  having  a  similar  object 
comprises  swimming  and  fioating  dresses,  life-belts,  cmc- 
tureSy  SAd  the  Uke,  which  are  here  very  well  represented, 
and  are  of  two  kinds,  viz.,  of  india-rubber  inflated  with 
air,  and  of  oorl^  oovraed  or  uncovered ;  such  as  the  Nata- 
teur  Gosselin,  the  lifebelt  and  safety  mattress  of  M.  Gay- 
HUaire,  the  Boyton  dress,  Forster  jacket,  Goudie  coat, 
and  the  ooric  life-belts,  buoys,  mattreises,  &c.,  of  Messrs. 
Bogen,  Birt,  the  Boyal  Humane  Society,  Board  of 
Trade,  and  French  Sooi^t^  Gentrale  de  Sanvetage  dee 
Kanfrag^  Of  these  various  apparatus  and  apparel  the 
general  character  is  sufficiently  well  known  to  render 
partioalar  description  needless ;  but  the  palm  of  novelty 
and  effidenoy  may  i^haps  be  fiurly  awarded  to  the  Gay 
nMy  mattrass,  wmch  has  been  recently  introdaced  to 
the  notice  of  the  French  Marine,  and  of  seafaring  inte- 
vesti  generally,  by  its  inventor  and  patentee  at  Mar- 
■eflOes.  A  ^eoal  oommission  of  naval  officers  appointed 
by  the  Admiral  Manuals  de  MontaignaCj  Minister  of 
Marine  and  the  Odonies,  has  subjected  this  appliance  to 
a  series  of  experimental  trials  at  Toulon,  and  they  award 
to  it  the  merit  of  superiority  over  all  the  Uke  means  at 
pmeot  nsed  In  the  iervioe.    This  letolt  has  been  oon- 


flrmed  b^  similar  tests,  organised  and  carried  out  on  Ihe 
River  Seine  during  the  past  week,  and  attended  by 
official  renresentatives  of  various  pabUo  di  unit  mill, 
ministerial  and  other  fdnotionaries  interested  ia>  tks 
subject  M.  Gay-Hilaire*s  mattress  donblea  jxp  ^"'"f^ 
tudinally  so  as  to  form  a  life-bel^  ^vHiich  can  be  taalfiy 
fastened  on :  it  is  adapted  for  use  in  tiie  ordinary  mikg^ 
hammocks,  &c.,  without  inconvenience,  being  neifter 
hard  nor  inelastic ;  and  as  the  oocapant^  when  nddenly 
aroosed  by  any  signal  of  alarm,  can  take  <rat  ttie  aalety 
mattress,  and  attach  it  ss  a  cincture,  within  the  tims  i 
one  minute,  and  as,  moreover,  its  buoyancy  and  powoa 
of  flotation  are  adequate  to  the  support  of  three  or  ioar 
adults,  while  allowing  perfect  freedom  to  the  moveoeali 
of  the  wearer,  there  can  be  no  doubt  that  this  is  a  msd 
valuable  addition  to  the  means  for  saving  lilie  in  lA 
casualties  on  sea  or  inland  waters.  Being  so  coDatmctii 
that  the  cork  is  in  detached  masses,  contained  witln 
impermeable  envelopes,  and  therefore  impenetrable  ta 
wet,  immersion  or  puiial  injury  have  no  damaging 
effect  on  its  serviceable  character.  The  importanee^ 
every  individual  member  of  a  ship*s  crew  and  iiaiiaigm 
having  thus  at  hand  an  efficient  and  readily  javaiLiUi 
means  of  adding  to  the  chances  of  success  and  Bafsty  m  a 
time  of  peril,  can  hardly  be  exaggerated ;  and  reccidi  <d 
recent  maritime  disasters  are  not  wanting  to  ma^  nam- 
fest  the  universal  interest  which  all  snch 
possess,  not  only  for  seafaring  men,  but  for  all ) 
of  every  community. 

In  this  connection  I  mav  also  give  brief  notice  to  two 
kindred  exhibits,  designed  and  adapted  to  {otMiiote  the 
same  objects,  viz.,  the  safety  of  life  at  sea ;  I  rdfar  ts 
boats  and  boat-lowering  apparatus.  Under  the  ftnav 
head  I  flnd  here  the  insubmergible  deck-seat  lifMnft, 
of  Mr.  George  Frederick  Parratt,  with  whidi,  as  jmr 
readers  will  doubtless  remember,  some  succsssfal  frtals 
were  made  on  the  Thames  some  three  or  foor  mantha 
ago,  and  the  collapsible  life-boat  of  the  Rev.  B.  L.  Bcr- 
thon,  of  which  several  have  been  supplied  to  the  btost 
British  Arctic  Expedition,  the  centre  of  so  much  hope 
and  interest  at  the  present  moment  Under  the  lattisr 
head  I  observe  also  two  repreeentativea,  namely,  ffifl 
and  Chirke's  disengaging  apparatus,  for  hooking  uid  va- 
hooking  ships'  boats,  wmch  nave  met  with  much  &To«r 
in  the  British  Navy,  having  been  fitted,  among  othsr 
vessels,  to  the  Serapis,  Alert  and  DUeovmy,  CMJtmfw, 
Royal  yacht  Osborne,  Btiierophm,  Weiah,  &e.,  besadsi 
most  of  the  ships  employed  for  laying  submarine  oaUe^ 
such  as  the  Great  JSattem,  Btradav,  &c,  and  the  im* 
dads  and  other  vessels  of  minor  foreign  navies,  Ghifi, 
Mexico,  Argentine  Confederation,  kc.  The  other,  and 
more  recenUy  introduced  exemplar  of  this  oaefnl  app&- 
ance  is  Messrs.  Roger  and  Andwson  s  slip  and  oafet^ 
hook  boat-lowering  tackle,  a  very  simple,  ingenioas^  and 
effective  apparatus,  specially  adapted  to  the  capacity  axkd 
comprehension  of  tiie  ordinary  seaman;  These  two  boat- 
lowering  hooks  are  characteristic  representativea  o£  two 
different  systems,  the  former  of  the  automatic  aotioo,  hj 
whidi  the  result,  in  launching  and  letting  go  the  boat. 
is  entirely  independent  of  human  agency,  and  seoned 
iptofaetoDj  the  boat's  being  fiurly  water-borne;  whils 
tiie  latter  secures  simultaneous  detachment  at  both  < 


solely  at  the  will  and  discretion  of  one  individnal,  Ao 
officer  or  coxswain  in  command  or  entnisted  with  tt» 
duty.  I  may  add,  in  regard  to  the  Ro^;ers  hook,  ftii 
one  spedal  application  for  which  it  is  paitioakiiy 
adapted  is  as  a  mooring  hook  or  attachment  for  ships  ia 
a  stream  or  tideway,  and  also  as  a  towing-hook  for  stsaii* 
tugs,  the  attachment  and  detachment  being  aixignkily 
ramd,  simple,  and  under  controL 

Those  who  recall  to  mind  the  Korth/kH  Fond  Sxbibi* 
tion  at  the  **  London  Tavern,"  will  recognise  many  of 
the  exhibite  and  names  above  referred  to  as  dd  frisBiH 
re-appearing  with  the  additional  and  valuable  stamp  of 
the  test  of  use  and  experience  in  ptaetice,  mostly,  how« 
ever,  of  Tkiglish  origin,  which  is  not,  pechi^H^  to  be 
wondered  at.  What  may  sot  vBnatunlly  exalte  sn^ptiM 
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and  oomment  u,  as  I  have  already  pointed  oat»  the  fact 
that  objects  and  artides  of  this  secondary  and  snbordinatt 
nature— excellent  and  serviceable  of  their  kind  thonj^h 
they  may  be— should  be  the  most  important  illustrative 
exhibits,  entitled  to  daim  the  attribute  of  **  maritime/' 
in  the  British  section. 

Throughout  all  the  rest  of  the  building  there  is  but 
one  impcurtant  exception  to  the  same  rule,  and,  warned 
by  the  exigencies  of  your  space,  I  must  close  mv  notice 
with  the  details  thereof— I  allude  to  tha  stand  of  If. 
Bazin,  naval  contractor  and  marine  engineer,  of  Angers. 
Here^  alone,  according  to  my  estimate,  is  to  be  found 
a  series  of  objects  justifying  the  name,  and  fulfilling  the 
objects  implied  in  the  terms  **  maritime  and  fluviatile." 
In  mitigation  of  my  comments,  I  fieel  bound  in  justice  to 
make  Imown,  that  in  the  scheme  or  prog^ramme  of  the 
undertaking,  everything  contributing  in  any  way  to 
fabrication,  alimentation,  and  exportation,  as  raw  and 
manufactured  articles  and  materials,  was  specified  as 
admissible.  That  explanation  it  is  competent  to  every- 
one to  assess  the  value  of,  for  himself ;  but  there  can  be 
DO  doubt  of  its  comprehensiveness,  of  the  wideness  of 
the  field  opened,  or  of  the  elasticity  of  the  margin 
indicated  thereby. 

It  is  not  too  much  to  say  that,  for  variety  and  practical 

Xoity  of  invention,  the  extensive  stand  and  numerous 
its  by  2X.  Bazin  may  claim  to  rank  with  any  that 
are  now  memorials  of  the  past  and  records  of  the  palmy 
days  of  the  Exhibitions  of  1851,  1855,  1862,  1867»  and 
1873 ;  they  go  far  to  redeem  the  character  of  the  present 
enterprise,  and  concentrate  the  major  part  of  the  atten- 
tion of  the  visiton,  more  especially  at  such  times  as  the 
inventor  gives  his  frequent  eonf&enees  in  explanation 
thereof,  illustrated  by  experimental  demonstrations;  for 
large  tanks  are  prominent  features  on  the  stand,  and 
enable  the  principles  of  the  Extracteur  and  Navire  JSr- 
pre39  to  be  fSairly  understood  and  estimated.  But  pro- 
bably that  portion  of  the  display  which  is  of  most 
general  interest,  and  of  most  exceptional  curiosity,  is  the 
"  Mos^  de  Vigo,"  comprising  all  or  most  of  the  objects 
brought  up  from  the  depths  of  the  sea  in  the  bay  of 
that  name,  as  relics  of  the  famous  Spanish  galleons,  or 
treasnre-ships,  of  historical  renown,  which  were  sunk  to 
avoid  captim  by  the  English  in  1702.'  As  these  sub- 
Biarine  explorations — ^whidi  were  executed  by  M.  Bazin, 
commencing  in  1869,  during  several  years,  interrupted 
by  the  Franco-PrussiaH  war,  ending  in  1872 — were  the 
actual  field  wherein  many  of  his  inventions  for  sub- 
aqueous engineering  received  their  baptism  and  deve- 
lopment in  practice  and  experience,  a  few  brief 
peliminary  particuUrs  of  their  occasion,  associated  as 
It  is  with  a  notable  event  in  British  history  in  very 
stirring  times,  may  not  be  deemed  uninterestmg  or  out 
of  pla^. 

^^e  Spanish  convoy,  bringing  the  half-yearly  tribute 
from  Mexico,  consisted  of  13  or  14  galleons,  with  treasure 
stated  at  450  million  francs  (18  millions  sterling),  was 
escorted  by  a  fleet  of  three  Spanish  and  15  French  men- 
of-war.  Their  destination  was  Cadiz,  but  that  port 
being  closely  blocked  they  coasted  Portnml,  and  took 
lefoge  from  the  pursuit  of  the  British  and  Dutch  fleets, 
ander  Admirals  Ilobson  and  Booke,  and  Sir  Oloudsley 
Shovel,  in  the  Bay  of  Vigo.  Being  there  attacked,  14 
tbips  were  sunk,  and  the  rest  either  burnt  or  captured ; 
^one  of  the  treasure,  however,  fell  into  the  capers' 
bands,  part  having  been  transferred  to  the  shore  and 
laved  by  the  Spaniards,  while  the  remainder,  estimated 
at  one-half  the  entire  amount,  was  either  sunk  in  the 
ships  or  thrown  overboard,  and  has  been  submerged  fbr 
173  years ;  as  nothing  is  more  certain  than  that  nothing 
bas,  down  to  the  present  time,  ever  been  discovered!  A 
French  company  was  formed,  about  six  or  seven  years 
^,  for  the  exploration  of  the  bay,  under  the  presiaency 
of  the  Duke  de  Fitz-James.  The  results  were  the  dis- 
covery of  12  wrecks,  and  the  recovery  of  a  large  number 
of  miscellaneous  objects  belonging  to  armament  snd 
cargo,  indiowting  the  character  ofue  sunken  vesseb  as 


galleons  and  men-of-war.  Guns,  powder  and  shot, 
mahogany  logs  in  a  perfect  state  of  preservation,  dye 
woods,  indiffo  and  cochineal,  top^ther  with  a  vast  numliisr 
of  articles  belonging  to  a  ship's  outfit,  were  the  sole 
reward  of  the  active  and  difficult  researches  carried  on 
at  depths  varying  from  shallow  water  to  20  metres  (about 
1 1  fathoms),  and  buried  in  from  one  to  six  yards  of  sand. 
Traces  of  the  precious  metals  have  been  found  in  several 
of  the  metallic  masses  raised,  and  it  is  stated  that  five 
silver  ingots,  of  which  one  weighed  77  lbs.,  were  re- 
covered from  one  of  the  galleons.  There  remain  several 
wrecks  unexplored,  lying  in  considerably  deeper  water, 
in  what  is  known  as  the  Bay  of  St  Simon.  Under  all 
these  circumstances,  notwithstanding  the  enticing  cha- 
racter of  the  speculative  possibilities  of  further  and 
more  extended  research,  it  is  not  to  be  wondered  at  that, 
like  the  galleons,  and  from  the  same  causes,  though  in  a 
different  sense — pecuniary  causes — the  company  itself 
foundered,  failing  funds;  and,  in  fkct,  I  believe  the 
enterprise  is  at  present  in  the  hands  of  an  English 
association. 

Nevertheless,  though  in  point  of  financial  results,  the 
undertaking  was  a  disastrous  failure,  it  may  yet  be  re- 
garded as  a  great  success,  as  regards  the  means  and 
capability  of  conducting  such  subaqueous  operations, 
under  circumstancee  of  incertitude  and  difficulty. 
For  such  work,  it  is  obvious,  special  appliances  are 
requisite,  and  these  M.  Bazin  has  supplied,  and  now 
exhibits. 

We  see,  for  example,  his  submarine  observatory,  in 
which  descents  have  been  made  to  the  depth  of  80  metres, 
or  44  fathoms,  or  over  250  feet.  This  resembles  in 
appearance  the  captain  or  pilot's  tower  on  board  a 
monitor,  and  consists  of  a  stout  iron  cylinder,  closed  top 
and  bottom,  and  fitted  with  a  man-hole  suitably  made 
secure,  and  also  with  strong  plate-glass  lights,  permitting 
inspection  of  surrounding  objects.  It  is,  in  fact,  a  kind 
of  closed  diving  bell,  capable  of  accommodating  one  or 
two  meD|  provided  with  the  necessary  air-pipes  for 
maintaining  the  constant  essential  supply  for  respiration 
from  an  air-pump  at  the  service,  and  having  also  a 
speaking  tube  for  communication  with  the  attendants 
above,  and  all  other  requisite  appliances  for  a  descent  of 
some  duration  in  deep  water. 

Next  may  be  enumerated  M.  Bazin*s  subnuirine  electric 
lantern,  a  most  efficient  and  valuable  aid,  indispensable 
for  such  operations  as  those  in  question.  Of  course  the 
electric  apparatus  and  illuminating  points  are  her* 
meticallv  enclosed  in  a  suitable  metallic  case,  mainly 
spherical  in  shape,  and  fitted  vrith  thick  "eyes"  of 
plate-glass,  whence  the  rays  may  issue,  x^ot  by 
any  means  the  least  curious  of  the  interesting  col- 
lection of  drawings  exhibited  by  M.  Bazin,  are  the 
paintings  and  photographs  representing  work  being 
carried  out  at  the  bottom  of  the  sea,  by  the  light  of  the 
electric  lantern.  These  were  all  taken  from  the  actual 
operation  itself. 

Much  of  the  exploration  really  executed  was  carried 
on  bv  divers,  suitably  attired  in  divers'  dresses  of  the 
well-known  existing  types ;  these,  however,  not  bein^ 
displayed  here  by  M.  Bazin  himself.  But  when  the  nature 
and  conditions  of  the  work  are  considered,  it  is  obvious 
that  for  the  removal  of  the  accumulated  deposits  of  170 
years  something  more  than,  and  very  different  to,  the 
ordinary  dredging-machine,  or  even  the  improved  types 
developed  by  M.  de  Iissseps  at  the  Suez  Canal,  was 
requisite.  ThisM.Basinsuppliedinhis  "extracteur,"  the 
teohnioal  description  of  whidi  would  prolong  this  account 
too  much.  Briefly,  it  is  a  steam-vessel,  with  special 
machinery  and  appliances  also  actuated  by  steam,  only 


that  the  actual  dredging  is  automatic  and  effected  by  the 
pressQie  of  water  outside  the  hull,  due  to  the  head  or 
neight  from  the  bottom  of  the  hold  to  the  surface  water- 
level.  By  miJdng  openings  in  the  bottom  of  the  hull« 
and  establidbdng  a  communication  by  suitable  pipes  vrith 
the  bed  of  the  sea  or  river  whence  accumulations  of 
deposit  hare  to  be  removed,  a  strong  upward  cunent  or 
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flow  of  water  is  established  in  the  pipe,  which,  thus 
acting  b^  suction  or  extraction,  sweeps  away  and  carries 
np  with  it  all  sand  and  mnd  and  sach  other  solid  matters 
as  are  capable  of  passing  through  the  mouths,  orifices, 
or  pipes,  delivering  the  whole  mass  of  mixed  fluids  and 
BoHas  at  the  bottom  of  the  ship's  hold,  whence  it  is 
ezcarated  and  disoharp^d,  hj  i>owerfnl  centrifugal 
pumps,  into  lighters  Jhrmg  alongnde,  for  removal  and 
deUvery  elsewhere,  lliis  application  and  utilisation  of 
hjdrostatic  pressure  and  the  resulting  hydraulic  force 
are  not  more  ingenious  and  effective  than  they  are  novel 
and  beautiful ;  and  the  most  convincing  practical  testi- 
mony to  their  worth  is  given  daily  by  working  models 
of  ^e  Extraoteur  Bazin  and  the  apparatus,  in  me  tanks 
provided  here  for  the  purpose.  Suffice  it  to  say  that 
such  a  steam-dredger  of  SO-horse  power  will  remove 
about  320  cubic  yards  of  material  per  hour,  at  an 
estimated  oost  of  2^.  per  yard  cube.  It  will  of  course  be 
understood  that  the  work  done  will  vary  according  to 
the  circumstances  of  the  case,  and  the  nature  of  the 
bottom,  there  being  definite  limiting  conditions  of  depth 
and  hardness.  I  may  add  that  provision  is  made  bv  a 
revolving  forked  appliance,  called  a  "d^saggr^gateur,  to 
break  up  and  loosen  an  indurated  bed  of  matwials. 

I  pass  by  the  two  models  of  express  steamships  for 
ooean  and  river  service,  as  based  on  scientific  principles  of 
too  recondite  a  nature  to  be  briefly  set  forth ;  and  moreover, 
as  being  subjects  for  a  future,  more  or  less  remote,  rather 
than  examples  of  a  past  or  present.  Meriting  passing 
notice  are  the  Bazin  logs  for  registering  and  determining 
a  vessel's  speed ;  one  of  these  is  hydraulic,  and  the  other 
electric,  in  its  action ;  the  latter  is  an  adaptation  of  the 
anemometer  of  Robinson,  with  its  four  cups,  and  sound 
and  [ingenious  principles,  being  also  provided  with  a 
tiioroughly  effective  method  of  isolating  the  electric  cur- 
rents and  contacts  from  the  action  of  salt  water,  other- 
wise fatal.  As  a  current-meter,  and  pari-passu  velocity 
measurer,  this  apparatus,  as  the  French  say,  leaves  noUiing 
to  be  desired. 

On  the  subject  of  his  submarine  cannon— adapted  for 
broadside  or  end-on  fire,  and  throwing,  or  stated  to 
throw,  with  accuracv,  a  projectile  of  760  lbs.  weight  to  a 
razige  of  several  hundred  yards — the  inventor  is  stnkinglv 
reticent,  being  understood  to  be  in  treaty  with  the  French 
Government,  and  I  am  unable,  therefore,  to  dilate  thereon. 
This  also  is  an  offensive  weapon  of  the  future  rather  than 
an  accomplished  achievement,  nevertheless,  possibly  big 
with  the  fate  of  massive  monitors  and  ironclads  generally, 
as  gunpowder  was  with  the  fate  of  body-armour  for  com- 
batonts  by  land. 

Abriefenumerationof  M.  Bazin's  remaining  exhibits, 
the  monitor,  buoy-ship  for  raising  wrecks,  rope-spinning, 
safety  collar,  and  projectiles  wiSi  prolonged  trajectory, 
comprising  one  rifled  shot  within  another,  must  suffice 
for  Uie  rest. 

The  foreg^oing  constitute  the  bulk  of  the  essentially 
maritime  objects  displayed  at  this  Exhibition.  Of  all  the 
others  there  are  many,  especially  in  the  machinery 
section,  which  are  noteworthy  in  themselves,  but  the 
limits  of  space  at  command  preclude  my  giving  them 
their  due. 


PUBLIC   MUSEUMS  AKD   LIBEAEIB8  AIDED 
BY   PAEUAMENTABY   VOTES. 

Number  of  visitors  for  the  months  of  JqIt  nd 
August,  1875.  When  tiiey  ave  oounted  b^  mm  ft« 
wo^s  **  by  sight"  are  used,  when  by  toxoskile  ftc  vord 
*'  machine  ** ;— 
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500 
1,600 


15,426* 
6,774» 

16^3« 
7,368 

11,867^ 
37,524 
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6,883 
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14,731 
6,0M 
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1.  British  Moseam ... 

2.  National  Gallery* 

3.  Kew  Gardeoc  and  Maaemn 

4.  South  Kensington  Moseam 

5.  Bethnal-green 

6.  National  Portrait  (lallery 

7.  Geological  Museum,  Jer-  | 

myn-ttreet I 

8.  Patent Offloe  Moseam  .... 

9.  Edinburgh  NaUonal  Gal 

lery ........ 

10.  Edinburgh   Museum  of 

Antiquitira 

11.  Edinburgh  Museum   of 

Scienceand  Art. ....»..■ 

12.  Edinburgh  BotanicGardens 

13.  Dublin      Museum      of) 

NaUoaal  History i 

14.  Glaanevin  Botanical  Oar.) 

dens  and  Museum  j 

16.  Katfonal  Gallery  of  Ireland 

16.  Moaenm  or  Boyal  Irish ) 

Academy,  Dublin......  J 

17.  Zoological  Gardens,DubllD 

18.  Tower  of  London 

19.  Royal    Naval    CoUege,) 

including    GreenwlobS 
Painted  HaU ) 

20.  Royal  Naval  Museom,) 

Greenwich j 

21.  East  India  Moaenm*.»....« 

22.  Hampton  Court  Palace^^.. 

1  Retom  r^bsed;  number  given  Is  for  eorrespoodlogmoitti^ 
year  In  the  Museum  Report. 

«  Openflpom  10.0  a.m.  to  6  0  p.m.,  Monday,  Augait  lad l»* 
Holiday),  number  of  Tisitops  8,440.    Total,  eight  months,  <:«^  • 

*  Return  revised. 

*  Retom  for  JunJ  recdved  late,  15,196. 

>  Returns  for  May  and  June  received  late,  64673  sad  i^ 
respectively.  .  ,._. 

«  Returns  for  May  and  June  received  late,  26,786  uC  U.» 
respectively. 

7  Sundays,  7,922;  Week  days,  3,946. 

*  Open  on  Sundays.  __^ 
»  Paid  for  by  Indian  Government.    Admifslon  daily  hj  iaytt= 

of  Id.,  except  Thursday  and  Friday,  6d. 
i«  Op«n  on  Sundays. 


46,414(1711^ 


During  the  month  of  Jnly  the  progress  at  the 
St  Oothard  tunnel  was  as  follows:— Length  driven  from 
north  side,  113*40  metres ;  lengih  from  south  aide,  127*20 
metres ;  total  length  driven  during  Jnly,  240*60  metres.  The 
Borition  of  these  works  on  ttie  31st  July  was  as  follows : — 
Korth  side  (Goesohenen),  2.330*90  metres  ;  south  side 
(Airolo),2,103-70  metres;  total  length drivtn, 4,434*60 metres; 
length  remaining  to  be  driven,  10,485^  metres.  Total 
length  of  tunnel,  14,920*00  metres. 

At  the  Champs  Elys^es  in  July,  1876,  wiU  be 
held  an  exhibition  of  the  appUoations  of  deotnoi^  to  in- 
duBtrial  and  domestio  purposes.  Infomation  will  be  given 
on  application  at  the  offices  of  the  ezhitatloB,  rue  de  la 
Yiotoire,  86.  A  special  exhibition  pf  impvoveuMnts  in 
railway  appliances  has  also  been  proposed  to  be  opeiied  in 
Paris  next  year. 


Pencils  have  lately  appeared,  the  writiE? 
of  which  is  capable  of  being  copied,  more  or  k«  I** 
f ectly,  in  the  press.  They  are  said  to  be  made  of  a  vts^ 
of  graphite,  kaolin,  and  blue  violet  aniline.    Tbe  piF? 

sed  in  the  form  of  a  thick  paste,  the  kaoline  imv^ 


stituted  for  the  kaolin. 

The  annnal  import  of  Bath  bricks  into  t^ 
United  States  is  about  10,000  boxes,  24  bricks  i&  »  ^ 
Formerly  they  went  in  bulk ;  but  so  msny  got  lf«*»^ 
it  wasdeemod advisable tohavathemseouelypacked.  ip*^ 
bricks  are  maoufaotured  from  tiie  deposits  of  tM  (^ 
Parrett,  Bridg«w»tir,  Someraet,  where  "ilhpoi  •«  "f 
annuaUy .  Nowhaie  else  is  thU  deposit  found,  to  thti^^ 
water  supplies  the  world,  and  Bath  bricks  sr»  ss  vtUlsoa 
in  America,  China,  and  India,  as  in  Bnglaod. 

Extenaivo  ctopoaii«  of  iron  have  howdiwoTa^i 
inthefianOabiknnmgeof  mountains  mCsWbnjBLjr 
iron  fields  a»  also  known  to  exist  in  flgp' iwrtoj^tt^ 
It  is  oonsidwad  possiUe,  tlMn,  that  CikHtonto  »«««»*»• 
industry  may  now  acquire  aom*dftvelopBat* 
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PRIZES  IN  INDUSTRY  AND  AGRICULTURE. 

The  Soci^t^  d'Eaoonragement  of  Paris  haa  reoenUy 
)abli8hed  its  list  of  prizes  offered  from  1876  to  1881  both 
ndusiTe.  It  may  be  mentioned  that  this  Society  be- 
to  ws  annually  a  gold  medal  bearing  the  likeness  of  some 
D&n  who  has  achieved  a  high  reputation  in  art  or  science, 
«r  is  the  originator,  whether  French  or  foreign,  of  works 
rhich  have  exercised  the  greatest  influence  on  Frcmch 
adustryduringUie  six  preceding  years;  in  1873  this  grand 
nedal  of  the  Society  was  awarded  to  our  countryman,  Sir 
/harles  Wheatstone. 

Although  all  the  subjects  are  open  to  foreigners  as  well 
s  natives  of  France,  many  would  of  necessity  be  confined 

0  the  latter.  The  following  items  from  the  long  list  are 
ikely  to  have  an  interest  in  this  country. 

A  prize  of  200  francs  in  offered  in  1880  to  the  author 
tf  the  most  important  improvements  in  the  material  and 
irocesses  employed  in  civil  engineering,  architecture, 
iod  public  works. 

Next  year  a  prize  of  3,000  francs  is  offered  to  the 
nventor  of  a  motor,  of  2d  to  100  steam  horse- power,  not 
Kmsuming  more  in  regular  work  than  700  grammes  of 
p)od  coal  per  horse-power  per  hour,  weighing  less  than 
100  kilogrammes,  and  costing  less  than  300  to  400  francs 
Ki  horse-power. 

A  prize  of  lOO  francs  for  a  small  motor  for  the  use  of 

1  home  workshop ;  it  must  have  a  revolving  arbor,  and 
ield  at  small  cost  a  power  equal  from  6  to  20  kilo- 
;rames  per  second;  to  be  award^  in  1878. 

In  the  last-named  year  also  will  be  awarded  a  prize  of 
^000  francs  to  the  first  spinner  who  shall  produce 
mechanically,  and  in  commercial  quantities,  linen  yams 
mrpaasing  100,000  m^tees  to  the  kilogramme,  and 
hempen  yams  of  15,000  metres. 

A  prize  of  2,000  francs  is  offered  in  1879  to  the  in- 
ventor of  a  machine  fbr  combing  short  staple  cotton 
which  has  been  brought  into  practical  use. 

A  prize  of  the  same  a^iount  is  offered  for  1880,  for  a 
machine  for  cutting  files  of  all  kinds  automatically,  and 
which  shall  have  worked  for  at  least  three  months. 

A  prize  of  the  same  amount  is  proposed  to  be  awarded 
in  1877  for  the  invention  of  any  efficient  means  of  stop- 
ping the  vibrations  caused  by  steam  hammers,  and  other 
tools  acting  by  percussion,  from  being  propagated  beyond 
the  works  in  which  they  are  employed. 

Prizes  of  the  same  amount  are  offered  in  1878  and 
1880  for  the  industrial  application  of  oxygenated  water, 
uid  for  the  economic  preparation  and  application  of 
ozone ;  and  in  1876  for  fixing  the  nitrogen  of  the  atmo- 
iphere  in  the  form  of  nitric  acid,  ammonia,  or  cyanogene, 
the  object  being  to  obtain  practically  some  compound 
^t  nitrogen  cheap  enough  to  use  in  m fairing  manure 
Fn>in  the  nitrogen  of  the  atmosphere,  to  the  exclusion 
of  animal  matter: 

The  Society  having  been  made  aware  of  the  resistance 
w  arsenic  in  sulphuric  acid  gas,  offers  for  1879  a  prize  of 
3|000  francs  to  the  first  manufiE^cturer  who  shall  produce 
the  add  fr^m  pyrites  entirely  exempt  frt>m  arsenic. 

A  prize  of  1,000  francs  is  offered  for  any  new  practical 
»Ppucation  of  any  cheap,  common,  mineral  substance,  and 
uiother  of  the  same  amount  for  the  utilisation  of  blast 
tornace  slag,  soda  ashes,  the  magnesium  salts  from 
Jhloride  of  lime,  the  water  of  salt  marshes ;  both  in 
'878. 

Prizes  of  1,000  fruncs  are  also  offered,  next  year,  for 
ae  useful  application  of  any  newly-discovered  metal ; 
the  same  of  any  non-metaUic  body ;  and  for  any  new 
uloy  useful  in  the  arts. 

A  prize  of '3,000  francs  is  proposed,  in  1877,  for  the 
«ificial  production  of  graphite  for  maldnff  lead 
pencils.  The  same  sum  is  offered  for  the  artificial  pro- 
incuon  of  the  compact  black  diamond. 

The  sum  of  4,000  francs  is  offered  as  a  prize,  to  re- 
inam  open  unta  1878,  to  any  one  who  may  discover  or 
iBTeftt  the  means   of   prodacing,  by  chemical  trana- 


formation,   such   organic    matters    as   quinine,    cane 
sugar,  &C. 

The  same  snm  is  offered  for  1881,  for  the  artificial  pre- 
paration of  the  £atty  acids  or  waxes. 

A  prize  of  6,000  francs  is  proposed  for  1878  for  a  theory 
respecting  steel,  founded  on  actual  experiments,  and  re- 
sulting in  improved  means  of  directixig  the  manu&oture 
of  steeL 

A  prize  of  3,000  frimcs,  set  down  for  1880,  for  the  disin- 
fection of  the  residues  from  gas  works. 

Three  prizes  of  1,600,  1,000,  and  500  frimcs  respec- 
tively, for  modes  of  employing  borax  and  boracic  acidia 
the  ceramic  arts,  1881. 

A  prize  of  1,000  francs  is  offered  in  1876  for  the 
traction  of  iodine,  contained  in  the  nitrates  of  soda 
South  America,  and  th^  mineral  borates  and  phosphates. 

A  prize  of  3,000  francs  is  offered,  also  next  year,  for 
the  prodnction  of  cast  steel  rails  frt>m  common  ores  con- 
taining from  0'60  to  1*50  -per  cent  of  phosphoric  acid. 

In  we  economic  arts,  prizes  of  1,000  francs  are  offered, 
in  1876,  for  an  industrial  application  of  the  endosmose 
of  liquids ;  in  1877  for  the  application  of  the  endosmose 
of  gas ;  and  in  1879  for  the  preservation  of  fish,  flesh,  or 
fowl  raw,  for  at  least  a  month,  by  a  new  process. 

A  prize  of  3,000  francs  is  offered,  in  1881,  for  a  process 
for  permanentlyjdisinfecting  water  closets,  &c. 

A  prize  of  2,000  francs,  in  1876,  for  the  rapid  and 
cheap  desiccation  of  wood  without  altering  its  physical 
qualities. 

One  thousand  francs  are  offered,  in  1880,  for  an 
apparatus  capable  of  producing  high  temperature  in 
home  workshops  rapidly  and  economically. 

The  same  sum  is  proposed,  in  1879,  for  a  new  applica- 
tion of  spectrum  analysis  to  industried  purposes. 

A  prize  of  2,000  mines  is  announced  for  a  method 
of  preventing  soot  adhering  to  chimneys  so  that  they 
may  be  completely  and  easily  cleansed. 

In  agriciUture,  the  following  prizes  are  offered: — 
2,000  and  500  francs,  in  1876,  for  the  cultivation  of 
slopes  in  mountainous  countries ;  3,000  and  2,000  francs, 
in  1876,  for  irrigation ;  1,000  francs,  in  1877,  for  the 
best  study  of  the  agricultural  and  rural  economy  of  a 
province  or  a  department;  2,000  francs,  in  1876,  for 
works  of  drainage  or  embankment;  1,000  francs,  in 
1880,  for  the  plsmting  of  poor  lands  with  a  kind  of 
trees  not  hitherto  used  for  that  purpose,  and  of  eqtial 
industrial  value  to  those  now  employed ;  1,000  fruics, 
in  the  same  year,  for  a  simple  method  of  stopping  the 
invasions  of  the  phylloxera. 

In  applied  art,  2,000  francs  are  offered,  in  1880,  for  a 
^d  photographic  j^per,  and  2,000,  in  1877,  for  the  open- 
ing up  of  new  quarries  of  lithographic  stone,  at  least  equal 
in  quality  to  the  best  Qerman  stone,  or  for  the  produc- 
tion of  a  composition,  whether  metallic  or  of  any  other 
nature,  to  replace  such  stones. 

All  memoirs,  models,  &c.,  must  be  lodged  with  the 
secretary  of  the  Society  before  the  1st  of  Januaury  of  the 
year  in  which  the  prize  is  to  be  awarded.  Full  particn- 
lars  will  be  found  in  the  August  number  of  the  Bulletin 
of  the  Society,  which  is  in  the  reading-room  of  the 
Society  of  Arts. 


M.  Degen,  of  Eriens,  has  lately  used  a  new 
dssoription  of  saw  for  cutting  free-stone  into  slabs  for  window 
monldingi,  plinthi,  cornices,  &c.,  with,  it  is  said,  excellent 
results.  The  speciality  of  M.  Degen's  invention  is,  that  the 
saw  itself  remams  stationary,  the  work  being  performed  by 
drawing  the  stone  to  and  fro  beneath  it  Several  saws 
are  mounted  side  by  side,  at  various  heights,  each  ad- 
mitting of  a  oertein  amount  of  vertical  displacement  and 
adjustment. 

According  to  the  statistical  report  of  the  Swedish 
Chamber  of  Commerce,  there  were  hi  Swedes,  in  1873,  in  all, 
31  glass-making  establishments.  Thete  gave  employment 
to  1,671  hands.  The  declared  value  of  uut  manufacture 
daring  the  year  was  2,833,183  kr. 


THE    HBSOURCES    AKB    COlTOmON    OF 
8EEVIA, 

AmoTig  tha  provinces  of  Ettropean  Tarkey,  Servia 
holJ*  ft  poaitioii  that  is  weU*iiigli  indepeDdent  of  the 
SoItAn'a  muthority  at  Ctrastftntinopla.  It  ia  bordered  on 
tli0  tv&tth.  by  tliB  Diinube,  which  separates  it  from  Hun* 
gary,  oa  tha  &a$t  lbs  Walkchia  and  Bulgaria,  on  thd 
south  Miioadoziia,  mid  on  tho  watt  Boenia  and  Albania^ 
Th^  area  k  12,f}00  sqo&te  miles,  and  the  population  in 
],8S4  was  dB5,000  persons,  mofitily  of  SclaTonio  descent, 
uad  profeaaing  tho  Mth  of  the  Qf^k  Church.  The  far* 
meilt  th^t  preTAlls  at  the  prosent  Urns  amongst  tbo 
8daY  populEitton  in  the  vicimty  of  tho  Dantibo  makes 
it  dfiiiiible  to  aoqiiira  soma  knowledge  of  the  oountnes 
thai  WK  VD^ftUy  aisctad  or  lia  oontuniotu  to  the  scene 
of  exdtemeiit.  It  aeems  that  no  inforaiAtion  with  re- 
gard to  the  commerce  of  the  princtpaUly  has  app<eflj«d 
■inoo  tho  ycMiT  1869,  when  a  review  of  tho  trade  to  1865 
only  was  pabliahod*  The  FiaancQ  Minister  is,  howefrer, 
engfatsnd  in  the  DoUoction  of  relinble  da^  and  intends 
shoHJiy  to  t-ake  %  general  census  of  the  cattle  as  well  as 
tlii'  i  nliAbi  Umta  of  Sdrria.  The  seiisa  of  consular  reports 
fumLHhe^  till  a.ppropriiite  ideaof  the  description  end  extent 
of  ita  comtaeroo,  with  a  goneiral  outline  of  the  prodaotivo 
featnroa  of  the  ootlutry. 

It  appoam  that  the  eitports  had  risen  from  a  value 
of  £84ZBlll  in  1364  to  their  maximum  amount  of 
£1,376,006  in  ISGS*  whrjn  they  decroaaed  nguin  to 
£1,410,983  in  1809,  to  £1,274.809  in  18T0,  £1,151,140 
in  1^71,  and  £1,Uj,S71  in  1872.  The  great  prepon- 
dor^nco  in  the  exports  of  aipieultnml  productions 
repeals  the  character  imd  capsibilitiDa  of  the  soil  of 
Berviii.  Animals  and  akina  form  always  from  botwcon 
thI^(l!e' fourths  and  four- fifths  of  the  total,  and  of  the  ani-^ 
mals  three -fourths  aro  pi^.  The  corn  that  is  exported 
is  generally  3  per  cent,  of  the  whole  (>xpoi^.  A  good 
hMrrest  has  generally  Uttle  effect  on  the  exports  of  oorti, 
the  turplus  being  consamM  by  the  pi^  before  lea^n^ 
the  eountry,  thus  enhancing  the  value  of  the  animat 
exports.  The  exports  of  gruin  during  1872  amounted 
only  to  a  third  of  the  totiil  exportfl ;  but  importiition, 
strange  to  say,  was  three  times  larger,  and  this,  in  a 
country  three-fourths  of  the  suriace  of  whioh  is  ancalti- 
vated,  would  S4^m  on  unaccountable  anomaly.  Of  the 
imports  of  com  and  floury  four-fifths  are  fiaur,  which  ha» 
hmn  sent  to  bc$  ptound  in  the  milla  on  the  Autttrinn 
bank  of  the  Danube.  Three  or  four  amAlI  flour  mills 
have  lately,  however^  been  built  in  Servia,  which^ 
workbg  hy  steam,  will  most  likoly  soon  do  away  with 
tho  primitive  water-mill  still  in  nse.  The  next  greatest 
e^ort  is  wool,  which  avemg^ee  £60,00tl  worth  a 
yei«-*  It  ie  of  very  middling  fjuality  and  im washed. 
Then  follows  tallow  for  about  £  1 0,000.  The  other  itoma, 
such  as  honey,  Hhei*p,  cbeese^  dried  plums,  leechss,  &c,, 
are  for  very  ttm>tll  amounts,  Silkworms'  eggs,  which 
were  tried  in  10fi4  and  18i>.>,  tiot  having  returned  any 
profit  to  the  Italians  who  in  trad tioed  them,  the  culture 
ims  been  discontinued.  Bf^twc^n  2  and  3  per  cent,  cf 
tiM  exports  are  spirits  made  l^m  the  plum.  This  gom 
into  Austria  to  be  rectified.  A  very  prominent  aittole 
ttre  the  staves  of  casks  collected  from  Ihts  for^^sta,  £13,000 
worth  being  e3tported  yearly.  Amongst  the  minerals, 
I  fait  is  the  greatest  article,  bciin^  more  tban  all  the 
blhors  put  together.  It  id  not,  however,  produced  in 
f  laie  oountr^f,  but  passes  from  WaHachia,  through  Servia, 
into  Austria,  by  the  process  of  smuggling.  It  shonld» 
therefore,  bo  deemed  as  appertaining  to  the  ^antit 
tradu,  The  copper  mines  of  Mrddanpek^  belongmi^  to 
an  English  company,  are  now  protiuomg  about  £13,000 
worth  of  eoppCT  yearly.  Thia  quantity,  however, 
uould  be  very  greatly  increased.  The  copper  is  prin- 
cipally sold  in  this  state  at  Festb  and  Vienna  for  about 
£&  tho  cwt.  Under  the  head  of  imports  it  appears 
that  the  quantity  of  wine,  beor,  and  mm  imported  is 
only  to  the  value  of  £20,000  a-yoar.  The  half  of  this 
amount  is  in  beer,  which  cornea  from  Austria,  and  is 


vhi^ 


consumed  in  Belgrade  and  the  two  or  thne  L 
the    banks   o£    the   Bsjce   ftad   tht   DiauH 
seldom  to  he  found  in  the  istedor  of  the 
tho    peasant    drinking    had   afitm  wine  and 
brandy.    Small   ^oanta^os  of  toilMsm  of  sa  ioJ 
kind  are  grown  in  Servia,  but  this  6am  — *— * 
OS    yet    to    a    quartor    of     whai    is 
her  for  building    purposes    Is    mo«tiy    _ 
Bosnia.     Obtton  goods  and  yama  art;  thft  < 
that  interest  Hngtand  directly.      Tht*  t]~ 
goods  has  vety  largely  increased  of  late  ye^ 
it  was  only  £2,0b0,   and  now  it  reajjhea  £1 
yearly.    There  are  several  Belgrade  merdt  ' 
direct  trade  with  Mauchtister.      Lc^ither, 
of  £15,000  worth,  id  used  annually.     Tha  i    _ 
raw  stide  to  Auatriaf  and  ar«f  then  n^tum^  „ 
Dried  fish  Is  broaght  from  Triesi*3^  Though  SasT»i 
rich  in  miner^s,  much  more  mueltti  is  im^^ifiw 
exported.    There  aro  bsaideR,  ordinarr  eolomilvi 
coffee,    augart     rice,    and    oO,    dritfd     t~'^ 
almonds,    &c.       Manufiictnrett    goodi,  i 
women'i     peady*tnade    clotbinff,    ailki, 
from  Switaerlandi  linen  &Qm  Bohesoia ;  «lu(hi| 
from  Austria ;  and  othor  artidea  hQnx  Xun 
The  pig  tnwle,  whioh  amounts  to  nearly* 
value  of  tho  whole  exports  fd  th«  cj>nntry.  ■ 
spedU  mBution.       In  1 
WHS  1JI8,74^:  in  1865  i^ 
368,313.       Compared  v, 
of  1873,  in  this  the  oh  i 
much  improvement,  th- 
valued  at  £030,702,      'iW  v 
p^irs,  may  vary  with  th^  eoi 
whether  &t  or  lean,  may  tlm 
near  PeSth,  in  Hungary,  w'; 
from  various  psrta  are  f  itl  ti 
Import  published  by  thf^  K  .  -  j 
thefeeding-pl*cehelon^T,  th 
1870  a  total  of  52Bj;iO.  oi   -: 
Upper  Hungary,  6'7,ii40  ffom  Ir. 
Servia,  the  whole  valued,   wht- 
Austrjon  paper  fiorins,  or  about  - 
these  pig^  were  melted  down  for  Um^u  t,.^ 
what  is  called  a  fioah  i»ce,  andsottrottsakaifcf 
for  the  i^'^y.      The  sort  of  pigs,  such  i*  »» 
PoHsh,  and  Engli^  racea,  do  not  ^cm  to  *^  •* 
in  these  countries,  the  pigs  bain^  simply 
qiiiintily  of  lard  \h^y  can  bft  converted  into*  ^ 
this  fat  is  conaumed  in  the  A^istrian  EmpilMMiJ 
pil^s  sold  in  1870  from  St^nbrnck,  oaly  3Mw  ^ 
pnrtel  into  Frnaala,      Tho  SgsvUd  pg  mmm  • 
pi,.   .  ti.lv  'IS  thoxigh  theitJ  is  (nor*"  ^^'*  *a« 
y,  '  >2in  with  finer  broedii,  "^ 

b.  iiij^  into  oonsideratian  ^  '^ 

of  th^  food.    Ago  alao  may  haT©  suuiuiliia^Hw 
as  the  pigs  are  generally  two  reiin  old  ^i»  * 
from  Servia,     During  BeptdmW,  CMl^  iM 
ber  the  pigr*  are  ft4  ou  aooms,  hot  ^<^^  *■ 
icarcity  uceurs  is  aueli  pas^r^  ba  th*  imm 
afford  Juriog  the  remainiikg  MHO  nontht. 
also  fatten^  ii]Kjn  mai^  when  th« jmsami  t«  li 

Tho  eoU  of  Bervia  i^  fertile  and  pTCpdadijfc^ 
fourths  of  its  surface  arp  imoaltitaAed*   J™ 
and  no  lack  of  minewl  resgurres  hw>iiitfi»  W 
haveooly  ja»t  begafi  to  be  wofiw^j 
boon  nwido  to  two  English  eosnptWL 
perhaps,  is  the  almost  t«itil  ab<M«ii^  of  nmw 
mdostry.     What  the  people  mcit  ifidaV  it 
Turks  have  been  dispoiiawed  of  Ihk  fioi  f*^ 
exemption  from  labour,  whtchp  as  It  WM 
the  solo  benefit  of  thdx  tuk 


:£^J 


COTBideredBSanunmitigatftdhMdihilL    Itou^l 
these  circumstance*,  have  hem  a  W4«  jw 
encouraged  immigTAtiun  ^m  mx^  arvm 
in   their   neighbourhood,    by   whiA  to"   -  -■ 
populated  district*  would  have  •cjw'^  *  T^l 
nominal  value^aud  Che  SarriMii  Hrfa«»»«  »^J 
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itim«lsl6d  to  exertion  by  aalvtuy  example  and  competi- 
tion. So  far,  howerer,  the  onl^  encouragement  of  the 
kind  is  extended  to  twanns  of  itinerant  artisans  (conr- 
latgees),  a  class  of  ronii^h,  nnskilled  architects,  masons 
and  carpenters,  who  flock  thither  every  year  from  the 
adjacent  TurkiBh  proyinoes  of  Albania  and  Macedonia. 
To  these  the  rural  population,  consisting  of  nine-tenths 
of  the  inhabitants,  is  entirely  indebted  tor  the  construc- 
tion of  their  houses  and  cottages,  their  earnings  being, 
at  a  moderate  computation,  estimated  at  £200  000  a  year. 
To  this  annual  drain  may  be  added  the  loss  arising 
from  n^lect  of  agriculture,  three-fourths  of  the  lan3 
lying  oncultiyated  from  the  unwillingness  of  Uie  firee 
oernana  to  work  either  as  seryants  or  farm  labourers. 
Nor  is  this  all,  by  the  wasteful  extrayagance  of  these 
peasant  lords  of  the  soil,  the  fine  forests  of  the  country 
have  been  to  a  great  extent  deyastated,  and  that  at  a 
time  when  the  slender  capital  of  the  merchants  has  been 
devoted  to  speculatiye  scnemes  of  forest  exploration  in 
Hungary. 

There  is  no  doubt  that  the  internal  trade  of  the  princi- 
pality suffers  much  from  the  want  of  communication. 
Consal-Gfeneral  Longworth  has  endeavoured  to  make  as 
exhanatiye  a  review  of  the  national  resources  as  possible,  I 
believing  it  may  interest  railway  contractors  and  financial 
companies  who  are  at  this  moment  occupied  with  projects  ' 
of  railroadd,  tj  which  facilities  of  communication  and 
transport  to  connect  them  with  the  network  of  the  Otto- 
man Empire  could,  as  well  as  the  internal  prosperity  of 
Senria,  be  so  materially  promoted.  The  success  of  enter-  i 
prises  of  this  nature  must,  in  great  measure,  depend  on  ' 
the  confidence  felt  in  the    credit  and  the  guarantee  | 
the  Goretument  can  o£fer.     It    would,   however,  he  | 
thinks,  be  idle  to  look  to  sound  financial  views  in  a  | 
country  like  Servia.    The  peasant  parliament  (Shapech-  ; 
tina))  by  whom  the  Qovemment  is,  to  a  certain  extent,  ' 
controlled,  have  very  narrow  and  superficial  notions  of  i 
the  public  interest,  though  some  few  of  its  members,  and 
among  these  officials  educated  abroad,  may  be  more  en- 
lightened; but  the  serious  reverses — agpricultural  and 
commercial — consequent  on  a  failure  of  crops  for  three 
successive  yo&n,  have  awakened  more  attention  to  these 
matters.    They  began  to  see  the  only  effectual  remedy 
will  be  the  establishment  of  a  national  bank  (a  bank  of 
issue  in  notes  und  of  discount)  by  which  the  credit  of 
the  country  may,  through  the   responsibility  of  the 
Oovemment,  be  placed  on  a  satisfactory  footing,  and 
foreign  capitalists,  by  the  security  thus  offered,  be  led 
to  contribute  to  a  more  intelligent  development  of  its 
ways  and  means.    These  must  by  this  time  have  been 
more  or  less  appreciated  by  the  agents  of  European 
financial  companies  who  have  lately  visited  Belgraae  in 
quest  of  railway  concessions.    They  must  have  seen  on 
what  abnormal  foundations  the  national  credit  reposed, 
these  being  almost  entirely  of  a  negative  kind.    The 
Government,  it  is  true,  has  no  debt,  neither  has  it,  on 
the  other  hand,  the  slightest  financial  experience,  nor 
has  foreign  enterprise,  by  investments  to  any  extent, 
yet  acquired  an  interest  in  its  prosperity. 


Experiments  have  lately  been  made  upon  a 
cnall  pnvate  line  of  tramway  leading  to  the  quarries  at  the 
foot  of  Mount  AvTon,  near  Neuilly-sar-Mame,  with  a  new 
BoiMleM  and  smokeless  locomotive,  worked  with  a  mixture 
of  hot  compressed  air  and  steam.  It  was  found  that  800 
litres  of  atmospheric  air,  compressed  and  heated,  sufficed  to 
move  a  car  containing  twenty-five  persons,  and  itself  weighing 
*,500  kilogs.,  over  a  distanoe  of  3  kilometres. 

The  space  of  45,000  square  feet  has  been  allotted 
to  Grsat  Britain  and  her  ooloaks  in  the  Centennial  Indus- 
trial Hall,  but  the  mother  country  alone  has  made  applica- 
fioQs  eovering  60,000  square  feet,  and  Canada  wants  30,000 
more.  This  is  double  the  original  allowance.  In  addition 
to  this,  the  carpet  industries  have  asked  for  27,000  square 
felt  of  hanging  room. 


THE  PROaRBSS  OP  INDIA. 

For  several  years  the  authorities  at  the  India  Office 
have  laid  before  Parliament  reports  showing  in  a  com- 
pact and  tabulated  form  the  moral  and  material  progress 
and  condition  of  India.  The  one  printed  last  year  dealing 
with  1872-3,  to  which  the  name  of  Mr.  Clements  Markham 
is  attached,  was  a  most  valuable  compilation,  presenting 
a  complete  synopsis  of  the  moral  and  material  condition 
of  India  at  the  date  of  which  it  refers.  It  would,  of 
course,  be  not  requisite,  and  indeed  not  advisable,  to  re- 
issue a  bulky  report  of  200  pages  year  by  year,  which 
would  necessarily  be  in  great  part  a  mere  repetiUon  of 
statements  already  published.  It  will  be  quite  sufficient 
if  a  new  addition  be  forthcoming  at  intervals  of  five  or 
six  years,  the  intermediate  numbers  bearing  the 
character  of  a  supplement  or  appendix  bringing  the 
information  augmented  and  corrected  down  to  the 
latest  accessible  date.  In  accordance  with  this  view,  we 
are  now  presented  with  a  modest  paper  of  30  pages,  in 
which  we  can,  at  a  glance,  satisfy  ouraelves  as  to  the 
progress  made  during  the  past  year  in  any  of  the  15 
sections  into  which  the  statement  is  divided. 

The  most  important  subject  connected  with  our 
administration  in  India  is  the  Land  Kevenue.  After 
nearly  two  years'  deliberation,  the  Revenue  and  Rent 
Acts  for  the  North- West  Provinces  have  at  length  been 
passed,  a  measure  much  needed,  not  only  to  introduce 
valuable  reforms,  but  also  to  codify  and  define  the 
practice  previously  existing.  It  is  g^reatly  to  the  credit 
of  the  Indian  Government  that  it  has  for  some  years  past 
been  compiling,  arranging,  and  sifting  the  heterogeneou« 
materials  on  which  depend  the  present  state  of  the  law 
on  almost  every  subject.  Jf  there  be  a  subject  on  which 
it  is  important  that  the  law  should  be  clear,  concise,  and 
admit  of  no  dispute,  it  is  this  which  regulates  the  daily 
life  of  the  great  mass  of  the  people.  Among  the  changes 
introduced  by  the  present  Act  the  most  important  em- 
powers the  tenant  to  obtain  a  lease  for  a  term  of  years.  It 
has  hitherto  been  in  the  power  of  the  landlord  to  sue  for 
enhimcement  of  rent  every  year ;  and  if  he  could  show 
sufficient  cause  he  was  entitled  to  claim  the  enhancement. 
This  perpetual  vexation  and  annoyance  to  the  tenant 
are  now  checked,  and  an  enhancement  once  granted 
cannot  be  further  increased  for  a  term  of^  ten  years. 
Another  important  change  is  the  distinp^uishing  between 
the  rights  in  the  land  held  by  a  proprietor  as  such  and 
those  which  he  can  claim  as  the  cultivator  of  his  field.  In 
case  of  legal  sale  of  his  proprietary  rights  on  account  of 
failure  to  satisfy  the  Government  demand,  he  may  still 
retain  the  rights  of  occupancy  as  tenant,  of  which  under 
the  previous  law  the  sale  would  have  deprived  him.  The 
question  of  the  compulsory  sale  of  their  proprietary 
rights  on  account  of  the  debts  of  the  cultivating  daaies 
has  been  attracting  much  attention,  and  has  a  special 
interest  now  as  being  the  assigned  cause  of  the  recent 
outbreak  in  the  Bombay  Presidency.  It  has  been  raid 
that  various  circumstances,  but  mainly  their  own  im- 
providence, bring  them  into  the  power  of  the  money- 
lenders, whose  usurious  demands  it  is  impossible  ^  for 
them  to  satisfy ;  and  they  sink  deeper  and  deeper  into 
difficulties  nnul  their  ancestral  estates  are  brought  to  the 
hammer.  Considerable  difference  of  opinion  exists  both 
as  to  the  amount  of  the  hardship  and  its  remedy. 

The  notice  of  the  land  tenure  naturally  leads  us  to  the 
subject  of  the  Bengal  Famine.  Without  here  entering 
on  any  of  the  vexed  questions  relating  to  the  mode  in 
which  the  difficulty  was  met,  we  remark  with  satisfactioa 
that  the  fears  which  had  been  expressed  lest  the  adminis- 
tration of  relief  on  a  ]me  scale  should  tend  to  demoralise 
the  people,  have  prcrod  to  be  groundless.  ^  To  improve- 
ments in  agriculture,  to  better  means  of  irrigation,  and  to 
increased  focility  of  intercommunication,  we  must  look  for 
the  preventives  of  future  scarcity,  and  everywhere  we 
find  that  the  Government  is  giving  its  attention  to  these 
matters.  The  irrigation  works  in  Oriasa,  so  lately  ravaged 
by  famine,  are  rapidly  advancing.     Sir  Richard  Temple 
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conBideTH  tliat  tbe  completiQn  of  the  pivsoiit  sjatem  of 
canal*  will  entirely  protect  that  prnvince  in  the  future, 
L  It  ii  eetiomted  that  the  value  of  the  grain  lared  by  the 
I  Bo»nB  and  Midnapore  castJH,  incomplete  as  they  wer©, 
I  mast  liave  been  at  le^st  £600,i)0i>,  Canale,  however,  are 
[  not  an  unmixed  blcBaing,  for  we  ind  that  the  Madras 
"  »Twnment  haa  determJued  to  aeaigti  nn  aannal  aum  of 
OjOOO  for  works  of  drtunage^  in  ord^  to  check  the  mala* 
»ua  fever,  which  i»  directly  attnbQt^ble  to  tho  Grovem- 
Iment  m-igfttion  works.  Nor  are  other  means  forcthecking 
lanftlanoua  fever  neglected.  Good  aecoanta  ar«  given  oi 
^tbe  state  of  the  Gov^immtnt  plantations  of  chinchona. 
13^  the  Kilgherricfi  they  had  passed  through  a  trying 
lieuon,  but  their  condition  was  iatiBftujtory.  In  Barniah 
j8(i  pet  cent  of  the  plants  set  out  wore  well  estab* 
%  and  in  Sikkim  the  plantations  are  said  to  have 
i  beyond  th(j  e:iperimental  stage,  and  to  offer  a 
_„  i  retnra  for  the  care  and  eipendlturo  bestowed  on 
Ithem.  In  Sikkim  alone  the  Government  has  2,000 
lucres  nnder  cultivation^  and  the  anticipated  annual 
topply  of  dry  bark  wall,  after  1^77.  be  160,0001b.  The 
Watnplo  Bet  by  Govenimetit  in  well-condqcted  model 
'  fanna  and  plantationB  ia  of  the  f routeat  value,  and  we 
ftre  glad  to  hear  of  the  establish  m out  of  an  eiperimentul 
larm  at  Bitngaloro  under  the  superintendence  of  a 
L  graduate  of  tho  Boyal  Agrietilttiral  OoUoge  at  Oii^n- 
}  oester.    The  ^rst  of  a  Mriea  of  Agricultnral  ExhibttioQfl 


1  In  the  Mttdrfts  Presidency  waa  held  on  the  Sydapst  faim 
an  February,  1S74,  with  satiflfactory  results.   Cat^fiiirs 
'were  ^tabUshed  in  various  parti  of  the  Punjab,  and  in 
Burmili  agricultural  showa  wore  held  in  several  districts. 
Aaa  matter  of  ooumef  the  people  suppoaod  these  gatherings 
w  \»  pfelinimary  to  the  imposition  of  new  taxea,  but  with 
nirop^  explanations  tho  fealjug  pssaed&way.  From  Bom- 
Bay  it  ia  reported  that  no  marked  improvement  in  agricul- 
ture is  visible,  and  that  the  nali  V4>  processes,  though  rude, 
.are  grm^rally  betteTBuited  to  tho  country :  and,  again,  that 
lEu^'lish  plou-hs  have  been  tried,  hut  that  the  native 
,  instrument  a]  i pears  the  beat  adapted  for  the  boiL    W© 
confess  it  hard  to  concur  in  the  latt«?r  aasartion.    That 
the  native  proceasen  and  iustrumentj  beat  auit  the  pre- 
judices of  the  people  we  ore  willing  to  admit  j  but  even 
though  it  be  neither  possible  nor  dcairable,  an  stated,  to 
plough  deeply,  it  is  difficult  to  acquit^ce  in  tKo  opinion 
that  tlw  country  impkmunta  cannot  bo  improved  upon. 
Another  ilngulor  atatement  comea  from  tho  aame  source 
— namely,  that  **fts  tho  great  bulk  of  the  people  do  not 
uae  animal  food»  cattio  are  maintained  cmly   in  auch 
numbera  us  are  nocesaiuy  for  cultivation  and  carrying 

Surpoaes,  and  are  too  few  for  properly  manuring  the 
tnd."  It  is  not  the  paucity  of  animals,  but  the  almost 
naiveraiil  use  of  the  manuro  for  fuel,  which  tends  to  im- 
poverish the  land  in  this  respect. 

It  is  not  only  in  the  rural  diatricta  that  the  neeessity 
of  a  good  supply  of  water  has  been  recognised.  Tbrough- 
out  the  country  the  working  of  the  variooa  Httnieipid 
AetB  haa  been  watched  with  much  intoreat;  and  in  ibe 
Presidency  towns  we  find  that  the  manlcipalitiefi  have 
been  thitliy  engaged  in  improving  the  water  supply, 
one  of  the  principsl,  and  at  the  aame  time  one  of  the 
most  neglected,  ne^xsaaities  of  Oriental  cities.  In  Cal- 
onttaj  pipes  from  the  water- works  had  been  carried  into 
7,100  houses,  an  advance  in  dviUsation  only  to  be  appre- 
ciated by  those  who  can  remember  how  but  a  short  time 
ago  every  drop  re*iuired  for  domestic  pnrpoaes  was 
brought  in  leather  bfigs  on  tho  hacks  of  men.  In 
Madras^  39  mil*^»  of  piping  have  been  laid,  commumcat- 
ing  with  1K3  public  fountains  and  q5  private  housps.  In 
Bombay  the  water  is  supplied  by  pipes  communicating 
with  the  Vehar  and  Tdsi  lakes,  A  natural  con- 
oomitant  of  the  supply  of  good  ^ater  is  an  efficient 
■oheme  of  drHina^©,  and  in  carrying  out  this  the 
miud^i^al  authoritips  appi*[ir  to  have  b^en  eqwully 
energntic.  Great  eflortfl  have  been  made  to  intro- 
duce the  eyetem  of  local  self-government  wherever 
praetieable  throughout  the  country,  and  the  Acta  directed 
to  Uiis  object  are  aaid  to  bo  working  well.    Another 


axperiment  in  local  taxation  has  |iraf«d  ^x^S  ^^ 
factory.  The  Hoad  Cfsm  irf  £ut«m  Baal.ifai&« 
one  time  threnteiiied  to  mobt  wtth  idOiA  ddhie^lv 
proved  a  oomplete  itusceM.  lbs  inboiudiro  Im  hm 
accomplished  with  great  fadli^,  and  ix  tStxh  M, 
districts  the  meana,  oflien  urgently  naati^  i^  waMa§ 
and  repamng  their  roada,  and  opemng  azii  mB^ia^ 
their  wAterwayft.  Improvement  in  the  m<«a  tf  tito» 
commiimdation  is  the  most  crying  neooutf  ii  mmf 
partd  of  the  countrvY  and  it  is  reaisumg  h  iMatki 

effective  measures  have  been  deviied  fof  ^ '— ^ 

evil.  Improvement  in  water  commimiciti 
confined  to  the  inland  channsl,    Tha  impcttali 
shortening  the  route  for  TeuelipnooieQifif  tollij 
coast  of  Indiaj  and  avoiding  the  neceas^  <d  ~~^ 
Ceylon,  by  deepening  the  Famban  CIuvomM 
island  of  Rameawar  and  the  malnknd  m  Mk 
which  has  been  in  progn&ii  for  fifty  f«aa, 
far  carried  out  that  the  main  channel  U  : 
neap  tides  for  vcasels  drawing  lift.    It  if 
deepen  it  to  14  ft.,  beyond  which  labour  - 
awaVf  inaflmiicb  as  the  approa^ea  on  >.  i 
shallow  to  admit  of  vesads  of  greater  ojiata* 
uso  of  this  passage.    Another  importsnt  v«lfcl< 
to  connect  the  Pegu  and  l^ittang  riror  r>r^*^ 
tieable  throughout  the  year  water  c  : 
tween   Kangoon  and  Tuungoo,  whica 
gaeat  developm^t  of  the  agricultural  isJi£:j 
province* 

W©  may  remark,  in  conchuioii,  that  th» 
number  con^ned  several  uteM  nsap*    III 
may  be  learnt  in  a  few  mmntei  from  A  wttln 
thaji  &om  a  protracted  poring  over%&aitf  i 
It  would  be  well  if  in  fuinitt  thfl  tMo  of  tn'^pa  v 
resorted  to  in  repraeating  the  rooml 
well  as  tho  phyal«Hil«  oondilion  of  thv 
subje^  such  OS  leligion,  eduoaiion,  uu^ 
&c.f  admit  of  diartographij;  Ifi^lmtsnl  «lii 
facility  and  bf$nefit  as  the  rainfoil,  thenaii  — . 
prevailing  winds  of  a  countiy- — Ttma. 


NOTE  ON  THE   BfAXUFACTCia: 
CITE  COKE  IN  SOUTH  W 

The  high  calorific  power  m 
does  of  neJirly  pure  carbon, 
aulpbur  and  mh  contaiued 
render  it  of  grt^at  viUuo  as  a 
fumace^  while  from  its  aburn...... . ,_  ...^  _ 

th«^  eheapnoBB  with  which  it  may  giaienliy  ^J 
it  should  at  once  be  the  best  and  tfaechaf 
could  be  uficd.  Tho  practical  drawbacks  lo  I 
diminish  its  valot?,  and  to   a  great  fxtest  1 
employment,  are  the  difficulty  of  utiiiiiiw  1* 
email  anthnicite,  of  which  a  ^^  ml 
mining  and  handling,  and  in  breaking  the  T 
and  the  tendency  of  mtKnj  Anthnucitei  t^i 
small  particles  if  suddenly  heated,     fn  th^  t 
this  decrepitation  is  cEp^dall  j  in j  > 
is  apt  to  form,  togethir  witli  tl. 
that  can  neither  be  melted  nor  burntM  ah^j 
choke  the  furnace  up  oramously  d«c»Qg«ftil 

These  difficulties  in  the  way  of  r-^-  * 
generally,  in  its  natuml  or  raw  itit«v  1 
attempta  to  make  it  into  a  tern^rnhk  eok^  ( _ 
In  admixture  with  greater  or  leai  proporiisB  i 
coal,  pitch,  or  oth^rr  bituminous  ti ' 
these  attempts,  imtil  vfiry  rtc      ^*         -•3J,J 
have  boen  commtirciallv  su  '-«,  i 

tbotsti  made  in  South  VVal^^,  „-.,  -  *^ 
largely  or  oontinuously ;  at  though  colNt* 
made,  it  was  friable  and  of  inferior  qniyty. 

Ibe  samples  eihibited  would  mp^i^,  ^xiwj  mi 

*  P»per  feat!  by  Mr.  W-  iUftJtJirr.  B.Sc,.  i.I£-C%  ' 
Iron  ami  filed  Ijutllule. 
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that  the  prodaotioii,  on  a  working,  of  a  hard  and  sound 
anthracite  coke,  is  not  at  all  impossible. 

They  are  fair  specimens  of  the  coke  now  being  made 
by  the  process  of  Messrs.  Penrose  and  Richuds,  of 
Swansea,  to  whom  the  writer  is  indebted  for  them,  as 
well  as  for  the  information  as  to  the  mode  of  manufacture, 
and  the  characters  of  the  coke  obtained,  on  which  t^e 
present  note  is  based. 

The  materials  used  are  anthracite,  or  semi-anthra- 
cite, if  free  from  shale  or  stones,  good  bituminous 
or  binding  coal  and  pitch,  in  the  following  propor- 
tions:— 

Anthracite 60 

Bituminous  coal 35 

Pitch 5 

100 

Specimens  are  on  the  table  of  coke  made  of  Messrs. 
Brock  and  Sons'  anthracite,  from  Cwmllynfell  colliery 
near  Cwm  Amman ;  of  a  mixture  of  this  with  Yniscedwyn 
anthracite ;  and  of  culm  or  semi-anthracite  from  Birch 
Bock  colliery,  near  Pontardulias.  The  bituminous  ooal 
Qsed  in  making  all  the  samples  is  that  from  Tyrissa 
oolliery,  near  Swansea. 

The  materials  are  passed,  together,  through  a 
Carr's  diaintegrator,  to  crush  and  mix  them;  the 
proportions  in  which  they  are  mixed  being  regulated 
by  supplying;  the  feeding  hopper  of  the  djsintegrator 
by  the  elevators,  one  carrying  up  each  constituent,  and 
Bach  provided  with  buckets  of  such  size  and  number  as 
to  brmg  up  the  relative  quantity  required.  Samples  are 
ihown  of  the  anthracite,  bitununoua  coal,  and  pitch,  in 
the  condition  in  which  they  are  supplied  to  the  disinte- 
^tor,  and  of  the  crushed  mixture  produced. 

The  ovens  used  are  of  the  oblong  shape,  g^enerally 
nnployed  in  South  Wales ;  16  feet  long,  by  6  ft.  7  in. 
vride  at  the  back,  and  6  ft.  2  in.  in  front,  and  4  ft.  4  in. 
tdgh  to  the  under  side  of  the  arch.  Each  oven  is 
charged,  through  a  hole  in  the  roof,  with  about  four 
kms  of  the  crushed  mixture ;  this  is  levelled  by  a  rabble 
)ut  in  through  the  door  at  the  end,  and  a  small  quantity 
)f  bituminous  coal,  sufficient  to  form  a  layer  about  two 
nchos  thick,  is  thrown  in  and  spread  uniformly  over 
he  sur&ce.  The  oven  is  then  lighted,  by  throwing  a 
ew  shovelaful  of  hot  embers  on  the  top  of  the  charge 
mmediately  inside  of  the  door,  and  the  coking  is 
nanaged  aa  in  working  an  ordinary  charge  of  bitu- 
oinous  coal.  The  object  of  covering  the  charge  with  a 
ayer  of  bituminous  coal  is  to  prevent  the  bummg  away 
if  the  pitch,  and  its  use  appears  to  be  essential  for  the 
production  of  a  hard  and  strong  coke.  Ordinary  slack, 
>{  the  same  quality  as  that  in  the  mixture,  is  used  for 
he  covering;  this  Ib  mostly  very  small,  but  is  not 
pedally  crushed. 

Bather  more  than  two  charges  per  week  are  made  in 
aoh  oven ;  the  coke  is  watered  in  the  oven,  and  is  then 
rawn  oat  in  one  mass,  by  a  chain  and  hand  winch. 

The  yield  of  coke  is  80  per  cent,  of  the  weight  of  the 
harge.  The  coke  is  steel-grey  in  colour,  and  very  much 
arder  than  the  anthracite  from  which  it  is  made ;  so 
ard,  indeed,  that  it  scratches  glass  wiUi  comparative 
ise.  In  a  common  fire,  or  under  the  action  of  a  blast, 
i  boms  away  without  showing  any  tendency  to  crumble 
r  dacrepitate.  It  is  about  23  per  cent,  heavier  than  the 
Bst  coke  made  from.  Welsh  bituminous  ooal ;  so  that  in 
mdmg  a  cargo  abroad  recently,  a  vessel  that  could  not 
irry  more  than  240  tons  of  ordinary  coke  was  able  to 
kke  in  aa  much  as  310  tons  of  anthracite  coke.  Another 
iluable  conaequence  of  the  dense  compact  character  of 
le  coke,  in  adaition  to  the  saving  in  cost  of  carriage, 
,  that  even  if  soaked  in  water  it  takes  up  very  litSe, 
[ily  fh>m  1*5  to  2  per  cent,  of  its  weight ;  while  many 
inda  of  ordinar]^  coke  absorb  readily  10  per  cent  or 
tore.  The  coke  is  harder  and  more  dense,  the  finer  the 
ateriala  are  oruihed  and  the  more  intimately  they  are 
ized. 


In  practical  use,  both  in  the  cupola  and  in  the  blast 
furnace,  the  coke,  so  far  as  it  has  been  tried,  has  given 
remarkably  good  results.  These  are  probably  due  in 
part  to  its  hardness  and  density,  or  rcther  to  the  high 
temperatture  required  to  set  it  on  fire,  which  brings  the 
zone  of  combustion  closer  to  the  tuyeres,  and  diminishes 
the  waste  of  fuel  in  the  upper  part  of  the  furnace, 
caused  by  the  transformation  of  C  O  into  G  Os ;  and  in 
part  to  its  freedom  from  water,  and  the  small  amount  of 
ash  that  it  contfdns. 

In  a  small  foundry  cupola,  in  which  1  lb.  of  good 
Welsh  coke,  that  from  Bryndu,  near  Bridgend,  melta 
10  lbs.  of  iron,  1  lb.  of  anthracite  coke  melts  16  lbs.,  and 
the  metal  is  hotter  when  tapped  out;  and  in  a  trial 
carried  out  at  Messrs.  Tangye's  Works,  near  Birming- 
ham, anthracite  coke  melted  well  with  25  per  cent  more 
burden  than  that  placed  on  ordinary  coke,  and  would 
probably  have  done  more,  but  the  managers  were  un- 
willing to  run  any  risk  of  deranging  the  working  of  the 
cupola,  and  did  not  push  the  experiment  further. 

In  a  trial  made  in  one  of  the  blast  furnaces  at  Lan- 
dore,  working  on  spiegelesen,  the  burden,  in  using 
anthracite  coke,  was  increased  28}  per  cent.,  and  the 
economy  might  probably  have  been  raised  to  30  per  cent 
or  more,  but  the  stock  of  ooke  in  hand  was  not  sufficient 
to  admit  of  carrying  on  the  experiment.  The  Landore 
company  are,  however,  so  satisfied  of  the  value^  of  the 
coke,  that  they  have  nearly  completed  preparations  for 
making  it  in  all  their  ovens,  and  using  nothing  else  in 
their  two  blast  furnaces. 

The  cost  of  the  anthracite  coke  is  about  the  same  as 
that  of  the  best  ordinary  coke  made  in  the  district^ 
Anthracite  in  Wales  is  about  2s.  a  ton  cheaper  than 
bituminous  coal,  an  economy  in  one  constituent  that 
balances  the  extra  cost  of  the  pitch ;  and  in  making 
best  ordinary  coke,  the  coal  used  is  g^und,  at  a  cost  of 
about  6d.  a  ton,  just  as  in  the  case  of  coke  from 
anthracite.  The  yield  of  80  per  cent,  in  coking  anthracite, 
against  70  per  cent,  or  less  in  coking  bituminous  coal,  is 
again  in  favour  of  the  former. 

The  cost  of  the  crushing  and  mixing  arrangements,  to 
gprind  1,000  tons  a  day,  is  estimated  by  the  inventors  at 
firom  £2,000  to  £2,500.  This  would  include  a  6ft.  Sin. 
disinteg^tor,  with  driving  power,  elevators,  and  shed. 

The  process  has  been,  carried  on  near  Swansea  for 
about  nine  months,  and  though  it  was  suspended  for  some 
time  during  last  winter  on  accoimt  of  the  colliers' 
strike,  between  2,000  and  3,000  tons  have  in  all  been 
made. 

The  field  for  the  application  of  any  practical  method 
of  utilising  small  anthracite  is  very  great ;  the  quantity 
available  in  Wales  and  in  America  is  almost  unlimited^ 
and  very  much  of  that  raised  is  now  unsaleable,  merely 
because  it  is  too  small  to  bo  used.  In  Pennsylvania^ 
according  to  Mr.  Bell,  from  one  fifth  to  one  half  of  the 
material  brought  to  the  surface  in  the  anthracite 
collieries  is  thus  thrown  aside ;  partly  shale  and  stones, 
but  chiefly  small  and  dust  coal,  perfectly  clean  and 
bright  _^^.^.^__^— .^— 

M.  Lecooq  de  Boisbaudran  has  announced  the 
disoovery,  by  means  of  the  sptiOtroacope,  of  a  new  chemical 
element,  which  he  calls  **  gaUium,"  and  which  he  affirms  to 
be  closely  alUed  to  zinc  The  spectroseopio  character  of 
gallium  is  two  violet  lines,  one  corresponding  to  wave  length 
417,  and  the  other  to  404,  but  fainter.  A  commission  of  the 
French  Academy  has  been  appointed  to  report  on  the  dis- 
covery. Oallium  is  said  to  be  found  in  a  special  blende  from 
Fierreflte  mining  works,  in  the  Argeles  Valley. 

It  is  reported  that  Mahmoud  Pacha,  a  member 
of  the  Coxmcil  of  Stl^te,  obtaioed  authorisation  some  time 
ago  to  conduct  mineral  explorations  in  the  districts  of  Lorn 
and  Belgradjik,  district  of  the  Danube.  The  engineers  em- 
ployed by  his  Highness  have  returned  to  Constantinople^ 
bringing  with  them  specimens  of  iron  ores  and  of  bitumen, 
and  are  said,  besides,  to  have  discovered  coal  of  first-rate 
quality. 
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NOTES  ON  DIAMONDS  FROM  THE  CAPE.* 

The  first  diamond  was  found  in  March,  1867,  and  on 
examining  its  physical  character,  it  was  pronounced  by 
Dr.  Atherstone  to  be  genuine.  When  this  stone  was 
received  in  London  it  created  a  good  deal  of  interest, 
and  also  of  suspicion,  some  persons  having  asserted  that 
it  was  brought  .forward  for  mercenary  purposes;  letters 
even  appeared  in  the  public  papers  implying  that  it  was 
impossible  it  could  have  been  found  near  Cape  Town. 
As  Dr.  W.  G.  Atherstone,  F.G.S.,  who  in  March,  1867, 
examined  and  pronounced  the  stone  to  be  a  diamond,  is 
now  in  Bristol,  I  beg  to  offer  a  few  general  remarks  on 
the  Cape  diamonds,  and  to  express  in  public  my  thanks' 
to  him. 

The  late  Mr.  Mawe,  who  wrote  on  diamonds,  and  de- 
eoribed  their  mode  of  occurrence  in  his  travels  in  Brazil 
(London,  1812),  often  told  me  of  the  probability  of  their 
existence  in  South  Africa,  and  said  that  if  people  only 
knew  them  in  the  natural  state  he  felt  confident  they 
would  be  found.  He  died  in  1829,  but  I  took  every 
opportunity  to  try  to  make  the  subject  known  by  means 
of  short  papers,  accompanied  by  figures  showing  the 
crystallization  form. 

The  number  and  quality  of  diamonds  from  the  Cape 
are  equal  to  those  irom  the  Brazils,  which  have  chiefly 
supplied  Europe  during  the  last  eighty  years. 

About  ten  per  cent,  of  the  Cape  diamonds  may  be 
taken  as  these  of  the  first  quality,  fifteen  per  cent,  of  the 
seoond,  twenty  per  cent  of  the  third ;  the  remainder, 
under  the  nameof  doof,  are  employed  for  cutting  diamonds, 
and  for  the  numerous  applications  to  which  this  valuable 
substance  is  applied  on  the  part  of  the  glazier,  the 
engineer  for  drilling  rocks,  the  lapidary,  and  otiiers. 
Many  diamonds  contain  specks  and  cavities ;  these  are 
placed  in  the  hands  of  skilled  workmen  who  are  acquainted 
with  the  cleavage,  and  by  careful  manipulation  they 
often  get  out  portions  of  the  first  quality  for  making 
small  **  brilliants,*'  "roses,"  and  **  tables." 

The  cutting  and  polishing  of  diamonds  was  carried  on 
in  London  with  g^reat  success  200  years  ago  ;  after  this 
it  was  carried  on  chiefly  in  Holland.  Attempts  have 
been  made  to  re-establish  the  trade  in  this  country. 

In  1874  the  Turners'  Company  ofiered  prizes  in  the 
form  of  medals  and  the  freedom  of  the  City  of  London. 
The  Baroness  Burdett-Coutts  has  supplemented  this  by 
the  addition  of  money  prizes,  and  has  ofiered  to  con- 
tribute the  further  sum  of  £50  for  prizes  in  the  year 
1876. 

It  is  estimated  that  the  value  of  the  diamonds  found  at 
the  Cape  from  March,  1867,  to  the  present  time,  exceeds 
twelve  millions  of  pounds  sterling. 


GENEBAL    KOTES. 


OoIEm  in  (^nasiisland. — ^The  oofiee  plant  has  been  grown 
in  Queensland  lor  some  years,  but  it  is  only  of  late  that  its 
ealtivation  baa  been  attempted  with  a  view  to  its  exportation 
as  a  oommercial  article,  and  we  now  learn  that  tho  plants 
have  become  attacked  by  blight,  or  fungus,  which  has  given 
rise  to  some  anxiety  and  inquiry  as  to  whether  the  disease  it 
Identiotl  with  the  HemiUia  vastatriZf  which  has  proved  so 
destructive  to  oofi'ea  plants  in  Ceylon.  We  shall  probably 
soon  hear  more  about  this,  as  the  subject  of  the  extension  of 
eofibe  culture  in  Queensland  is  about  to  be  taken  up  by  Mr. 
L.  A.  Bemays,  F.L.S.,  clerk  of  the  Legislative  Assembly  of 
Queensland,  and  a  vice-president  of  the  Queensland  Accli- 
matisation Society,  and  who  moreover  is  known  as  the  author 
of  a  little  work  on  the  cultivation  and  propagation  of  the  olive 
In  Australia.— iVa^Mrtf. 

•Read  by  Profet»8or  James  Tennaot,  F.G.8.,  before  the  Geo- 
rogloal  SeoUon  of  the  British  Association. 


Hardnniiig  of  BImmm  tmd  Chiaa.  — Amam^  reeot 
French  patents  appear  tiie  IbUowing :— HsiiHB-Hnob- 
A  method  of  hardiBoing  glass  br  heatiBg  in  a  ufls  t»  i 
temperature  of  about  400*'  C,  and  afterwards  pftn^m  ^  • 
bath  of  soot  or  melted  bnttn*.  Boirtai  «ai  L<yt  kfom 
by  which  liquefied  metals  or  alloys  havng  fniacpatt 
below  that  of  glass,  as  oopper,  lead,  aatmonj,  ki,  m 
used  for  the  same  purpose.  An  addition  to  the ptfatfD- 
vides  for  the  employment  of  currents  of  gas  or  of  hsMor 
su|)er-heated  vapours  of  suitable  tsmpentnre  for  fti  fib 
object  The  same  patent  a  process  of  **  tenperiag'*  mmk 
wares  of  all  sorts,  with  a  view  to  inrrwinc:  thsir  fowmU 
resisting  fracture. 

Instmotloii  in  Cookery. — Xaiurg^  commentiaf  at  i 
letter  in  the  Mominff  JPogt,  signed  '*W.  S.  JL,**  ia  viad 
attention  is  drawn  to  the  provision  in  the  New  Codsof  6i 
Privy  Council  Committee  of  Education  for  ioabvetiaa  ic 
cookmg,  house  management,  &c.,  in  elemeotuy  school*- 
remarks  that  a  very  happy  suggestion  Ib  made.  The  vrlts 
can  see  no  reason  why  some  portions  at  least  of  tke  soljcs 
should  net  at  once  be  introduced  into  all  schools  mtiAm 
in  oonneotion  witii  the  Sdenoe  and  Art  DepartaMBL  Bi 
then  shows  how  very  laige  a  number  of  stndaBts  sHaitki 
classes  for  Animal  Physiology,  Organic  and  iMfiiBe 
Chemistry,  and  Heat,  and  says  :^**  There  is  &is  sMr 
given,  though  scattered  over  four  snbjeots,  nmeh  of  ths  ii- 
atmction  which  would  belong  properly  to  the  spedsl  silfitf 
of  *  Food  and  its  Preparation.'  To  make  the  sabjaci  ft 
efficient  one,  all  that  is  needed  is  to  select  oertsia  portiai 
from  the  subjects  already  taught, '  Physiolo^,'  *  Ae»Q8i% 
Light,  Heat,  *  Inorganic  Chwoaistry/  *•  Organic  Chmotrj;' 
to  group  these  portions  as  one  subject,  and  to  add  to  it  aat 
additional  instruction  that  is  not  at  all  more  diiScohte 
much  that  is  already  given."  Nature  caauBads*^.^ 
M.'s "  suggestion,  indeed  the  whole  of  his  lellBr,  ts  tk 
notice  of  the  South  Kensington  authoritiea^ 

The  Patent-office  PnblicAtloni. — In  our  notiMaf  the 
Commissioners  of  Patents*  Report  a  few  we^afo,*^ 
Engineeringy  we  aUuded  to  the  great  regularity  vi^  «^ 
the  printing  of  the  specifications  had  beien  camel  ok  «« 
stated  that  since  the  present  law  came  into  opentn  (fUA 
was  in  1852)  not  a  week  had  passed  without  bdnf  bv^ 
by  the  issue  of  a  bulky  parcel  of  printed  spedfiostiaBi.  T: 
give  some  idea  of  the  extent  of  the  work  we  vill  tsb  tbs 
issue  of  Saturday  last  as  an  example.  The  total  imsbtf  ^ 
specifications  was  130,  which  together  comprM  i*  )■ 
than  868  pages  of  letterpress  of  large  octavo  siss.  Tb* 
were  149  she^  of  drawings  appertaining  to  these  190  ip«i* 
fioations,  a  very  large  pOTtion  being  of  "impenal"  v^ 
The  cost  of  a  set  would  be  £6  Ids.  Few  persons,  ve  tlai 
are  aware  of  the  number  of  patents  which  are  applied  foit< 
at  all  events  they  do  not  take  the  trouble  to  think  of  it  T^ 
figures  we  have  given  above  are  in  our  opiaion  veiy  sfc^ 
cant,  and  furnished  indications  of  imwumM  acting  a  ^ 
part  of  the  community  of  inventors.  The  number  of  p**^ 
applied  for  last  year  was  4,492,  the  highest  ever  koon,  » 
judging  from  the  present  rate  of  increase  the  wl^* 
during  1875  will  not  fall  far  abort  of  4,600.  Tbs  Ud 
Chancellor's  Bill  had  no  doubt  the  eflect  of  ttiMW 
applications,  as  inventors  were  somewhat  atansed  at  t» 
prospect  of  the  impediments  whiok  it  was  prapoesd  lo  t^n* 
in  their  way.  We  must  also  include,  aaongst  the  FitB'* 
office  publications  of  the  day  which  we  have  selsetid  « ' 
typical  example,  the  Commitsionfrt  &f  FtUnU  /i«»^ 
and  the  Chromlogical  and  Betertptivt  ImUs.  The  J«n* 
of  that  day  coneibts  of  36  octavo  pages  of  list  of  spplw^ 
and  grants  of  patents  in  this  country  and  ia  Afl^* 
together  with  a  translation  of  the  Gennas  law  ef**! 
marks.  The  Index  contains,  in  76  pages,  an  ^'^^'|^ 
all  the  specifications  thrown  open  to  public  iaspeetiMO^ 
the  previous  week,  together  with  indases  of  vtamfs^ 
snbieots. 


MEETIHOS  FOB  THB  EVSinve  WMBL 


Mov.  ..49eGietj  of  fiMiiwera,  6,  WeetalnsCer-d^aB^  Tld^ 
street.  aW.,  7*.     1.  Mr.  Tbemas  MMoOt  qe  *P 


Qovemment  Brake  TMsls.* 

on  Mr.  8t.  John  T.  Day's  psp«  ap« 

Baflwaj  Brakes.** 
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No.  1,194.  Vot.  xxnr. 


FRIDAY,  OCTOBER  8,  1875. 


Mcmim»micati<mafor  thi  Society  thould  he  addre»»ed  to  the  Secretary 
Jofm-strea,  AdapM,  London,  W.C. 


PKOCEEOINaS   OF    THE   SOCIETY. 


COMKXBCIAL  SXAlOirATIOirS. 

The  programme  of  these  Examinations,  for 
1876,  is  now  ready,  and  may  be  had  gratis,  on 
appUoation  to  the  Secretary. 

xxmrcnoir  op  fibe  is  bhifs. 

The  Fothergill  Gold  Medal  is  offered  for  an 
effectiye  means  of  preyenttng  or  of  extrngnishing 
fire  on  board  ship.  Communications,  illnstrated 
if  need  be  by  models  or  working  drawings,  must 
be  sent  in  to  the  Society  not  later  than  the  31st  of 
December,  1875. 

The  Council  will  take  into  consideration,  with  a 
Tiew  to  reward,  the  best  written  paper  containing 
suggestions  fitted  to  secure  prevention  of  fire,  or 
the  means  to  be  adopted  for  the  safety  of  life  and 
property  when  fire  breaks  out  on  board  ship. 

!Die  Council  reserve  to  themselves  the  right  of 
withholding  the  medal  or  reward  offered,  if,  in 
the  opinion  of  the  Judges,  none  of  the  communica- 
tions sent  in  are  deserving. 


MISCELLAVSOXrS. 


TKADE-MABKS. 


As  tiie  new  Act  for  the  registration  of  trade-marks 
will  shortly  come  into  force,  it  may  be  interesting  to 
note  what  is  the  practice  of  foreign  countries  in  this 
re^Mct,  and  how  far  a  system  has  been  established 
sinilar  to  that  which  will,  presamably,  after  the  end  of 
the  present  year,  obtain  in  our  own  country.  What  will 
be  the  actual  provisions  of  our  new  sTStem  it  is  not  yet 
possible  to  say,  for  the  Act,  while  establishing  a  registry 
for  trade-marks,  leaves  it  to  the  Commissioners  of  Patents 
to  frame  such  a  code  of  re|[ulations  as  may  seem 
advisable.  At  present  no  notices  on  the  subject  have 
been  issued. 

^  Pending,  however,  the  publication  of  the  new  regula- 
tions— ^wmch  will,  doubtless,  appear  in  due  course  be- 
tween now  and  next  January— it  may,  pethaps,  be 
serviceable  to  those  interested  in  the  subject  to  have  a 
alight  outline  presented  to  them  of  the  rules  in  force 
in  other  countries.  To  the  large  export  manufacturer 
it  is  of  scarcely  less  importance  that  his  special  mark 
ahoidd  be  protected  in  other  countries  than  in  his  own. 


and  as  the  poesibiHty  of  registering  trade-maiks  officially 
win  doubtless  greatly  increase  their  value,  and  thus 
lead  to  an  extended  useof  them,  it  is  probable  that  many 
manufiBM^turers  will  be  inclined  to  turn  their  attention  to 
the  question  of  protection  for  trade-marks  in  foreign 
countries,  who  have  hiUierto  paid  but  little  attention  to 
the  subject 

It  may  be  convenient  to  commence  with  a  ritumi  of 
the  laws  of  the  two  -countries  with  which  we  are  most 
nearly  connected,  France  and  the  United  States,  while 
the  newest  system,  that  of  Germany,  which  is  jast 
coming  into  ^ect,  m^y  fitly  be  reserved  till  the  con- 
clusion of  this  article. 

The  most  recent  French  legislation  respecting  trade- 
marks bears  date  in  1B67,  the  **  Begulation  of  Public 
Administration"  for  the  execution  of  the  law  being 
dated  1856.  The  law  was  not  passed  till  after  long  and 
careful  discussion,  the  subject  having  been  brought  for- 
ward in  1841,  1846,  1846,  and  1860.  A  chief  point  in 
the  discussion  was  the  question  of  compulsion,  whether 
or  no  it  diould  be  obligatory  on  the  manufacturer  to 
affix  his  mark  on  aU  his  goods.  It  was  determined 
that  the  mark  should  be  optional — unless  imy  special 
manufacture  should  be  considered  to  require  a  com- 
pulsory mark — ^and  so  the  law  stands. 

In  order  to  establish  a  right  to  a  mark,  the  proprietor 
must  deposit  two  copies  of  it  at  the  Registry  of  the 
Tribunal  of  Commerce  of  the  locality  where  he  resideB. 
One  of  these  is  preserved  by  the  Begistrar,  the  other  is 
transmitted  to  the  Ministry  of  Agriculture,  Commerce, 
and  Public  Works,  to  be  deposited  in  the  C<mservatoire 
des  Arts  et  Metiers.  The  depositor  receives  a  copy  of 
the  official  entry  certifying  the  registration.  The  fees 
are  one  franc  for  the  statement  of  deposit  and  **  the 
amount  of  the  stamp  and  registering  duties."  The 
stamp  is  36  centimes.  The  copy  of  the  mark  was, 
by  the  original  law,  to  be  in  the  centre  of  a  sheet  of 
paper  18  centimetres  (7i  inches)  square,  with  certam 
spaces  reserved  at  each  side  for  the  statements  of  the 
depositor  and  remarks  of  the  Begistrar.  By  a  recent 
alteration, .  the  size  of  the  paper  has  been  slighUy 
augmented.  A  list  of  the  marks  he  has  registered  is 
drawn  up  by  each  Begistrar  annually,  and  transmitted 
to  the  Ministry  of  Commerce.  All  registers  are  open 
free  to  public  inspection.  Foreigners  resident  in  France 
or  in  countries  having  reciprocal  treaties  are  entitled  to 
equal  privileges.  T^e  mark  holds  good  for  fifteen 
years,  when  it  may  be  again  regUtered.  Trade-marks 
include  ''the  names  under. a  distinctive  form,  appel- 
lations, emblems,  engraved  marks,  stamps,  seals,  illustra- 
tions, cameos,  letters,  cyphers,  wrappers,  and  all  other 
signs,  used  to  distinguish  the  products  of  a  manufacture 
or  the  articles  of  a  trade." 

In  the  United  IStates  any  rightful  proprietor,  donu- 
dled  in  the  country,  or  in  another  country  having  a 
reciprocal  treaty,  may  obtain  protection  for  a  trade- 
mark by  recording  at  the  Patent-office  the  name  of  tiie 
owner,  dass  of  merchandise,  &c.,  depositing  a  descrip- 
tion and  fac-simile,  filing  a  sworn  dechirdtion  that  the 
depositor  has  a  sole  right  to  the  mark,  and  paying  a  fee 
of  25  dolfl.  (£5).  There  are  also  certain  office  regula- 
tions to  be  complied  with.  The  mark  remains  in  force 
for  30  years,  and  may  be  renewed.  The  protection 
lapses  with  the  lapse  of  any  foreign  protection.  The 
mark  must  not  be  a  name  merely.  Applications  are 
referred  to  a  special  examiner  with  an  appeal  to  ttie 
comnussioner,  the  practice  generally  following  that  for 
the  grant  of  a  patent  The  rule?  as  to  the  number  of 
copies  to  be  supplied  are  the  same  as  in  the  case  of 


designs. 

In  Austria  the  mark  must  be  registered  at  the  local 
Chamber  of  Commerce  and  Industi^r.  Two  copies  are 
delivered,  of  which  one  is  returned  to  the  depositor.  The 
fee  for  registration  is  6  fiorins  (lOs.)  The  register 
is  open  to  public  inspection.  Trade-marks  may  not  con- 
sist of  letters,  words,  or  numbers  only,  or  of  the  annt  of 
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stal^  or  comitrioo.  The  right  in  mai-ks  oonttim^  with 
Ihe  trade  iiDdeTt«kiii|^  for  which  the  mark*  aro  intended, 
bat  under  certain  cucumaU^noGA  a  new  owner  k  com- 
pelled to  reg-iet(^r  again. 

The  Bevlgiaii  kw  of  trade-markH  datea  from  tht^ 
beginnings  of  th»  century^  and  it  ij  fit&ted  that  the 
Government  have  had  under  their  conaideration  the 
advisability  of  a  revifiion  of  the  law.  Under  it,  artidea 
of  hardware,  cutlery,  &c,,  hare  a  certain  man^acturers 
fltanap  fixed  to  them,  each  manu&cturer  who  deeiree  it 
depositing  a  certified  copy  of  hi^  mark.  Other  articles 
haY©  ako  ipsdal  marka.  A  comprehenaiv^j  gcheme  of 
trado-marks  k  yet  to  be  formed. 

In  BuBiia  trads-marka  are  tegiiterod  at  the  Department 
of  Comnneree  and  Manufaeturea,  St.  Peteiahurgh,  Britiab 
trade-maj-ka  being  available  for  regiatration, 

la  Spain  the  peraonji  deairoua  of  obtaining  tho  right 
to  ft  trade- mark  mimt  apply  to  tbe  governor  of  their 
province  for  a  certificate.  i*he  petition  inuat  be  accom- 
panfod  by  a  atatement  setting  forth  tho  nature  of  the 
mark,  the  olaas  of  good»  it  ia  to  cover*  tht*  owner' a  name, 
&c.  On  a  favourable  report  from  the  Director  of  the 
Conwrvatoiro  de  Artes,  a  certificate  is  granted  to  the 
petitioner,  subject  to  a  fee  of  100  reaJa  (£1  la,)  Any 
mark  may  be  uaed,  except  the  Spanish  royal  arms* 
and  orderfl  and  decorationa,  A  regiiter  ia  kept  in  the 
Conaervatorio  d©  Artui,  and  a  HsE  ia  pnbMehed  every 
quarter  in  the  "  Gazellet''  ^i  markjj  granted  doting  the 
quarter.     A  atmikr  nnnual  liit  ia  also  pahliahed. 

In  Switam-land,  in  certain  cantons^  protection  is 
granted  to  foreign  trade-marks  on  specimens  being 
aeposited  with  the  retpectiv©  Oovenunenta,  The 
Federal  Legislatare  proindei  no  protection  to  foreign 
niarka. 

In  Turkey,  there  was  practically  no  legislation  on  the 
subject  till  1870.  In  that  year  a  set  of  rules  was  drawn 
np  for  the  registration  of  trade-markfl.  Twtj  specimens 
of  the  mark  are  to  bo  deposited  at  the  central  civil  court 
of  the  ^ft)  vince  of  the  depositor.  One  of  the  copies  is 
transmitted  to  the  Supreme  Council  of  Justice,  by  whom 
a  oarti&oate  is  returned,  a  provisional  certificate  being  in 
the  meantime  giv«n  to  the  proprietor  of  the  mark.  The 
second  specimen  is  preaerved  at  the  office  where  it  is 
depotnted.  The  fee  is  one  gold  medjidio.  Foreigners 
and  natives  are  placed  on  the  same  footing*  The  use  of 
a  trade-mark  is  optional,  hut  tho  Grovemmeufc  reserv^ja 
the  right  of  ordering  the  use  of  a  trade-mark  for  any 
manufacture. 

Denmark  has  enactments  making  forgery  of  trade- 
marki  penal,  but  it  appears  that  the  legislalion  hardly 
affocta  foreigners.    There  is  no  registratioii. 

In  the  Netherlands  there  has  been  no  legislation  more 
recent  than  the  Penal  Code  of  Napoleon,  By  this,  imi- 
Ution  of  trade- marks  ia  a  ptinishable  offence^  but  no 
person  can  bring  an  action  against  another  for  such  a 
cause  ■'  unless  he  has  previously  made  it  known  in  legal 
form  by  depositLng  a  model  with  the  *greffier  '  of  the 
commercial  court  of  tho  district."  It  is  believed  that 
thia  law  would  not  extend  to  foreigners. 

In  Portugal  tho  imitation  of  a  trade-mark  is  a  punish* 
able  offence.     There  ia  no  registration. 

In  Sweden  the  criminal  code  makes  the  illegal  use  of 
a  mark  piminhable  with  fino  and  impriaonment.  Tbere 
is  no  registration. 

We  now  come  to  Germany,  which  has  produced  the 
mo«t  recent  legislation  on  the  subject.  The  text  of  the 
law  is  given  in  a  Foreign -office  Blue-book,  together  with 
some  remarks  by  Mr.  White,  Her  Majesty's  Consul  at 
Dantair. 

The  German  Peaal  Code  of  1870  enaatcd  a  penalty  for 
the  counterfeiting  the  name  of  any  manufacturer,  Jtc, 
but  this  was  found  inaufficient,  as  no  protection  was 
giTon  to  marks.  It  ia  stiggested  by  Mr.  White  that 
one  principal  cauae  of  recent  dissatisfaction  Mith  the 
law  was  the  addition  to  the  empire  of  Alsace-Lorraine, 
where  the  protection  enjoyed  by  manufacturers  for  their 
marks  was  felt  to  be  a  very  great  advantage. 


The  new  law  came  into  Isni*  m  Mif  lit  «|  ii  J 
poriod  allowed  for  tho  jegittnto  oC  oarti 
es^irod  on  the  BOth  ult  Thb  mxliaif  1 
'*  numerals,  letters,  wordi,  armoxiii  hmag, 
dalous  designs.''  The  ecxact  Bts&ed  of  ) 
not  detailed  in  the  law,  ThJ&  isuii  m  to  & 
at  the  district  court  of  tka  ewwBEf  m  m  fti] 
foreigners  at  tiie  Oomsiienu^  Otmrl  il  Lii 
fee  is  fifty  marks  {£2  lOt.).  AJl  mtiiflS  lad  i^ 
of  a  claim  to  trada-mailB  are  to  be  pub&Aid  L  _ 
Deutsche  Iigich4  -A  n^  igfr^  or  Officiii  3as^  iltbM^V  I 
of  the  partief.  The  registration  holdi  goodiov  jr  ^—  ■ 
and  then  a  Creab  claim  most  be  made.  Wi!l^  i 
lureigners  there  ar^  certain  ifpedal  ditin%  i 
reciprocity,  and  proof  that  the  m^k  ii  e  "  *  ' 
nition  in  its  own  eonntzx* 

The  troaty  stipola^oDa  between  Gtatt  Bis 
foreign    Fowera  on  the  subject  of  tnde-cui 

Printed  in  a  return  to  tbe  House  of  Cmmtm^ 
n  Austria,   Belgium,  Odlomtia,    Fr&ni^i,  i 
British  sabjecta  have  tbe  same  ngh£«  ss  i 
KuaAm,  as  noted  above,,  Bntiah  tiada-msiki  j 
St.  Petersburg  are  entitled  to  protdotioa.  *ci ' 
lated  that  similar  rights  shall  be  gnnted  b  K< 
Great  Britain  should  tho  latter  country  i^Mtt 
of  registration.    The  two  countries  ai£0  bioii  1^ 
to  take  all  due  measures  lor  Uie  |)rotdeti0D  d Ihi  I 
of  manufacturers  of  the  otbesr  Ihib  fau^  Of  f~* 
imitation .     Tho  treaty  with  the  Zdrrtsma  c' 
rigbta  for  foreignora  and  natii^et,  but  iht  i 
ita  provisions  would  seem  io  be  done  awi|f  1 
recent  German  law. 


TOBACCO  CTTLTIVATIOK  OT  JAMAEL 

The  old  saying^  "  It  is  la  01  wind  ttuit  blaw*  ^_ 
any  good,"  has  lately  r&odred  a  gofid  flloiEnt^  «i«»l 
West  Indies.    As  a  oomaequeQce  of  tha mtj-t  ^^^^J 
tiou  and  troables  whicb  have  been  going  an  t&  ^^ 
the  last  eight  yearti,,  there  has  sproDg  up  ^  J0 
new  industry  which  bids  fair  to  rival  in  tiiai^ 
island  productions  of  sugar,  rum,  and  ooSm, 
termed  a  new  industry,  it  would  be  rooie  cofwd 
renewed  one  ;  for  in  the  old  chronidsi  of  ihi  fl 
find  tobacoo  set  down  as  an  article  of  ai 
even  now.  Clarendon  and  certain  otha  d 
inland  have  a  vague  reputation  of  haviagi 
duofid  good  tobacco.    For  nearly  a  i^sntoiy, 
but  very  little  progreas  has  been  made  m  tJui  d 
HO  that,  four  or  five  yeaia  a^,  then  wu  not  i 
tobacco  plantation  in  the  i^aid*    Th«  sou 
vadety  of  tho  plant  has,  indeed,  alwayib««« 
—or,  rather,   allowed  to  grow— by  th*      ~ 
sometimes  by  the  white  settlers  of  ths  o 
but  there  have  been,  until  lately,  btit  ftrw  i 
systematic  planting  or  subsequent  curiri^ 
were  mutely  dried  and  rolled  up  mtu  ^ 
'*  donkey  rope,"  an  artide,  if  its  tsfisOt  StM^ 
little  greater,  protkably  a»  well   afU|itad  At  I 
donkeys  us  for  smoking. 

There  is  nothing  in  the  various  ( 
climate,  ^c,  to  pruvont  tho  growth  of  iotao(»a 
scale  in  Jamaica.      But  although  lb.it  £sci  i 
well  understood,  and  generally  admitted,  no  ^ 
island  has  for  a  long  tune  endeavoured  to  ds  i 
in  the  matter,  nor,  as  ia  most  likely,  hu  l3u»r 
do  so,    Among  ^e  many  political  rvfiagssi  ^ 
who  came  to  Jamaica  in  1670  and  sohfto 
were  some  who  had  been  engs^ed  in  1 
agriculture  in  their  own  island,    Tb^a  l 
themselves  in  a  amaO  way^  or  Induoid  oetliiB  < 
prietng  Jamaica  capitatista  to  asstit  orjoialibir 
were  the  first  to  draw  attontidti  to  a  lol^  ^ — 
expected  to  bevomg  one  of  grM  ImsoiliiiM  li  "I 
colony. 
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Liat  year  there  ware  about  1,000  hdea  of  toba^o  pro- 
iCN&i  ;  this  Beaaon,  from  the  ten  pLmtaliiDiLB  which  are 
adef  culture,  the  uat-put  will  probably  amouot  to 
W  bttles  Qi  lQ^lb9,  each.  Thia  li  a  umall  quantity  m 
mp&red  with  the  produce  from  tho  large  establuhed 
iteko  di^tnctd  of  Cuba  and  elaewhera.  But,  apart 
QOLthe  cooeideration  that  thj&  wholo  thing  is  in  its 
Uhxusy  La  J.^maica,  it  muAt  h&  remombered  that  the  ex- 
nb  of  hud  actually  under  aul  Li  ration ,  although 
nmally  inereaflLngj  has  not  yet  exceeded  300  acntM,  or 
icnsibouLs.  Theiffi  figures  ar©,  however,  sufficient  to 
low  thut  tobacc^o  oultiire  hai    really  taken  root  in 


JkM  in  eoonomic  produotion^  tobacco  would  appear  to 

e  m^  proitabk.    In  ord«r  to  atari  a  lugar  eatate,  a 

igo  outlay  of  oapital  ia  nec^aasaiy  ibr  the  numerous 

ir^  Atock  and  to  lay  down  the  complicatad  machinery 

i'>jitAi}tial  buildings ;  und  whQe  there  muiit  be  a  con> 

''■'h  Lipae  of  lime  bofore  a  crop  can  bo  obUined*     A 

'   Tj  too,   haa  to   wait  for  four  or  five  years 

^iag  tiny  return  for  the  money  uxpibuded  m 

w  wii'i.  Ill  LJLiildlng  barbicue^,  and  in  erecting  buildings 

Sii Bitu^hyiL-ry-     In  theas  resp&cts  the  tobacco  grower 

114  »  gruiit  ttdvimtage.    Beyond  the  expenso  of  a  few 

^  and  airy  clos^  shed?,  and  roonis  for  curing  and 

ortgt — costing,  when  substantially  built^   not  more 

'J^OD— 4  dozen  head  of  oxen  for  ploughing^  and 

uiuleg  and  cartSj  repmsen^g  together  another 

ivi',  bttle  further  in  the  wjiy  of  outlay  la  required. 

b  mGBl  properdea  in  JuEnbiiija  the  aubstantbd  walla  are 

ladieg  of  old  buildinga,  which  can  be  ei%uUy  converted 

llo  Bh«^  at  a  iiinall  expenditure.)     The  develop mont, 

10^  u  io  rapid^  that  a.  pLmtation  con  bo  settled  and  tho 

'-  ^ped  m  tbe  ckjuths  ef  on©  Tear.    In  aiioh  a  case, 

JF*  the  profits  could  scarcely  be  expected  to  com- 

vuf*}  {mill  Uie  aeoond  year,  for  the  firat  aeaaon*a  ex- 

Btta  «i^uld  nec^easarily  be  exceptionally  hjeavy,  and 

]$nhQ  of  the  yield  would  do  but  Uttio  more  than  juat 

rfiirthaia. 

Tha  qiiaatity  of  tobacco  producible  per  acre,  in  one 

■   from  five  to  ten  baleis,  Tarying  with  the 

.■  sA  of  the  seajjon,  richnasa  of  Boil,  method  of 

khju,  4;c.    From  what  haa  already  been  actually 

'  laomi}  of  the  present  planiationa  in  Jamaica^  it 

itiQtatad  that  upon  a  wt^U  eatabliabed  and  properly 

'  pbiCL<,  the  ca^t  of  produotion,  per  bale,  ahould 

1  £  L     The  uiarkel  value  will  of  course  depend 

bo  qaiLlity,  care  in  Bel^tipn,  and  other  ciruum- 

It  Will  be  eafe  to  put  itdowu,  upon  an  average, 

IM  per  balci.    Somo  tobacco  from  lie  treat  PUn- 

;  tiLO  pariah  of  Cki-endo&f  waa  eattuiated  in  the 

i   markets  to   bo  worth  Ss,  Gd.  per  lb„   i.e., 

p«r  bale.     Some  tKOti  that  plantation  and  from 

ittio  exi^tne  pamb  haa  beena^jld  in  the  iaiand  at 

A  plantation  in  working  order  to  pro* 

in  the  seaaon,  the  total  coat  ttf  pKiduction 

Bprasented  at  £1,200;  and,  taking  the  low  edti* 

t  viiluQ,  tho  return  at  £2,10^^  gi^'iJig  a  ckar  profit 

'      A  high  price  cajmotbo  logkthi  for  at  first.    As 

•:  yoong  nndettakings,  eonsidc  ruble  ignomnt 

list  ho  ezp0Ct«d,  and  much  oppoaition  muat 

I  ua  the  part  of  the  Eoropeau  deal  era.     Thoro  is 

jienae  business  done  in  Havannah  tobacco.    People 

e  -iCGijjitoraed  to  give  a  high  price  for  that,  but  for  no 

Iher  Mnd  ^m  the  Weat  Ladies,     (It  is  true  that  most 

i^^^  latter  haa  been^  hitherto,  undoubtedly  inferior.) 

Mcdt  is  that  many  unscriipnloua  mert^hanta  Bend 

.  frvm  Germany  and  other  plates  to  Cuba,  and  re^ 

<-  JA  Havannah,    It  is  to  bs  hoped  that  the  Jamaaoa 

ry  will  not  atwp  to  such  practices.    Their  tobacco 

<  Q  pronounced  by  competent  judges  to  he  rfjally 

'od  equal  to  moat  of  the  Cuban  brands.     In  time 

-.U  aasuiHidly  make  its   way  by  honourable  means 

rough  ltd  own  roorita. 

Were  the  reputation  of  Jamaica  tobacco  eatablished^ 
8  profita  of  a  plantation  would  he  juat  trebled^  by 
iktagup  its  tcbaci;^  into  cigars,  iost^ad  of  seUing  it  in 


the  raw  state.    This  naturally  would  entail  a  farther 
outlay  of  t^Hpital.     It  would,  rnQreover*  be  hardly  aafe  to 
comDaeiKe  this  just  yet,  for  although  daalera  in  Europe 
will  buy  the  Jamaica  tobacco,  in  order  to  make  &om  i%d 
their  ao-called  **  Havamiaht,*'  there  ia  at  present  n^their  1 
Bala  nor  demand  for  Jamaica  cigars  under  that  name- 
When  they  are  known  and  properly  introduced  over 
here,  we  havo  no  doubt  that  thingn  will  bo  very  different* 
Samplca  which  wtjce  sent  to  thy  Vienna  Exhibition  were 
highly  approved  of,  and  weio  awarded  a  medal;  and 
lincc  then  cigars  from  the  above-mentioned  Retreat  havdd 
acq^uired  a  high  local  reputation,  and  are  admitted  by  \ 
all  who  have  smoked  them  to  be  really  superior  to  many 
of  the  Havannah  branda. 

For  the  benefit  of  intending  planters,  it  may  be  per- 
missi^ble  to  make  acme  ramarka  upon  the  points  which] 
ahould  be  considered  in  cheosing  a  suitable  plantationj  < 
and  to  give  a  short  otitline  of  the  methed  of  planting 
and  curing  ordinarily  adopted  by  the  Cubans. 

An   attentive   observer  will  perceive  that  the  heit 
tobacco  in  Cuba  comes  from  the  low  lands  lying  wtst- 
ward  of  the  mountains,  and,  in  fact,  principally  from  th*  i 
wt^tern  districts  of  the  iaiand.    There  is  a  ^ood  pbysicall 
reason  for  this.     The   prevailing  winds  m  the  Westl 
Indies  blow  from  an  easterly  or  south-easterly  direction*  f 
These  are  laden   with  moisture,  taken  up  &om  th0  , 
Atlantic,  moat  of  which  faJla  in  the  form  of  rain  upoa 
the  alo|)ea  aod  valley  a  immediately  to  the  east  of  the 
mountains,  rendering  those  districta  iar  too  humid  for  i 
the  production  of  ^ood  tobacco.    Fori  when  it  ia  oiioft| 
traufl planted,  nothing  more  than  an  oDcamonal  diower  if 
requirijd.     If  grown  in  w&t  localities,  the  leaves  becomt 
very  larg^,  but  are  devoid  of  stren^^th  and  flavour;  tm  ' 
couaequendy,  they  lose   much    of  their  valoe.    It 
howeveTp  eaaontial  that  the  neighbourhood  should  not  1 
too  dry,  and  that  rains  may  ba  relied  on  at  the  timoi  <^ 
plantrng,  m.,  in  the  autumn  and  in  the  spring.     And  it 
la  further  import.aut  that  there  ahotild  be,  through  the 
property,  a  running  stream,  &om  which,  in  the  aoaencd 
of  rain,  water  may  be  obtained  to  supply  the  youug 
trtmsplanted  plants  while  Ihoy  are  taking  root. 

Tht»  celebrated  '*  vuelta  abajo,'*  or  low- lying  diitricta 
in  the  neighbonrhood  of  Havannah,  are  yearly  flooded 
during  the  autumnal  seaaona,  just  before  the  tobacco  ia 
is  tranaplaoied.  The  alluvial  deposit  which  ia  left 
when  the  water  recedes,  greatly  enriches  the  land ;  and 
it  is  prgbably  owing  to  this  cLrcumatance,  that  the 
tobacco  grown  upon  it  has  maintained  ita  quality  and 
reputation  for  to  many  years.  Similar  conditioue  exist 
in  many  of  the  Jamaica  villages  i  Seveml  sugar  eatateft 
have  been  thrown  up,  becaiue  the  standing  cane-fioldi 
were  now  and  then  washed  away,  or  buried  by  Uuo 
sediment  left  by  the  oceaslonal  over  tie  wingB  of  atreamj* 
Such  places  woiild  bo  highly  suitable  for  tobacoo 
plantations. 

Tobacco  grows   beat  on  perfectly  flat  land,  or  in 
shallow  hollows,  sheltered  as  much  aa  poaaible  by  sup* j 
rounding  hills.     These  not  only  enrich  the  ground  byl 
their  drainage,   but   ward  off  strong  winds,  r.^.,  tni^ 
"January  norths,'*    which    sometimes  prove  very  de- 
atructive  to   the  leaves.    The  soil  ahould  consist  of  a 
light,  sandy,  but  rich  loam,    A  clayey  aoil  becomea, 
during  the  long  speila  of   dry  weather  which  often 
pravail  in  the  West  Indies,  too  much  caked  and  too 
dry  for    so    quick-growing  a    plant.    The  more    the 
ground  is  tilled  and  broken  up,  the  better,  in  quantity 
and  quality,  is  the   resulting  yield.     It  ia  partly  <m 
account  of  thia  that  the  first  crop  fbom  a  new  plantation 
ti  seldom  io  gcod  as  the  snccBcding  onea.    Dried  tobacco 
leaves  contam  an  unusually  large  proportion  of  mineral 
ingredients,  rarely  leas  than  17  per  cent  of  their  weight,  > 
as  wfcU  as    a  large  amount  of  aramoniacaJ  and  other  j 
nitrogenouB  matters.     Hence  the  plant  is  found  to  ba  | 
very  exhaustive  to  the  aoiL     Unlesa  the  fields  be  re-j 
pleniahed  by  fioods,  In  the  manner  mentioned  abova, 
after  four  or  five  years  it  will  be,  therefore,  advantageoua 
to   i;!mpl(jy   manure.     ConBidetable  care  and  judgment 
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have  to  be  exercised  in  its  nse ;  for  if  too  much,  or  an 
tmsuitable  kind  be  mingled  with  the  soil,  the  tobacco 
becomes  rank  in  grow&  and  flavour.  Manures  of  a 
calcareous  nature  are  generally  tiie  safest. 

The  method  of  planting  ordinarily  adopted  by  the 
Cubans  id  as  follows : — Towards  the  end  of  July^  or  in 
August,  the  dust-like  seed,  mixed  or  not  with  wood 
ashes,  is  thrown  broadcast  upon  land,  preferably  on  the 
top  or  side  of  a  hiU,  which  has  been  recently  cleared 
and  burnt  over,  set  out  in  beds,  and  drained  by  gutters 
at  intervals.  Virgin  forest  is  desirable  for  this  purpose, 
both  because  it  is  richer,  and  because  in  such  places  the 
young  tobacco  will  not  be  smothered  by  the  grass  and 
weeds,  which  would  be  sure  to  spring  up  in  old  land. 
The  frequent  light  afternoon  showers  of  this  period  of 
the  year  are  very  beneficial.  When  they  are  absent,  as 
occasionally  occurs,  it  is  well  to  water  the  seed-beds 
artificially.  In  the  course  of  seven  or  eight  weeks 
many  of  the  young  plants  are  three  or  four  inches  high, 
and  are  fit  to  be  transferred  to  the  field,  which  has  bv 
this  time  been  well  ploughed,  harrowed,  and  preparea. 
They  are  planted  at  intervals  of  about  fourteen  inches 
in  rows,  which  are  three  to  four  feet  apart,  and 
running  in  an  east  and  west  direction,  so  that  the 
crop  may  the  better  get  the  benefit  of  the 
northern  showers  which  fful  after  Christmas.  The 
rough  cultivation  is  1 0,000  plants  to  the  acre.  This  trans- 
planting should  be  done  in  wet  weather,  which,  fortu- 
nately, IS  nearly  always  prevalent  in  the  planting  months 
of  October  ana  Novemoer.  If  the  ground  be  dry,  the 
plants  must  be  watered  for  two  or  three  days  until  they 
strike  root.  From  time  to  time  the  rows  have  to  be  re- 
supplied  from  the  seed-beds,  to  replace  those  roote  which 
may  not  have  become  established,  or  which  may  have 
been  killed  by  caterpillars.  There  is  a  kind  of  the  latter, 
somewhat  resembling  the  £uroi)ean  "  wire  worm,"  which 
sometimes  in  dry  weather  does  much  damage  by  gnaw- 
ing through  the  stalks  above  the  roots.  These  worms  re- 
main buned  during  the  day  in  the  earth  in  the  immediate 
neighbourhood ;  they  are  usually  searched  for  by  chil- 
dren. To  keep  down  these  pests  and  the  other  cater- 
pillars which  feed  upon  the  growin^^  tobacco,  flocks  of 
turkeys  are  very  useful  upon  a  plantation.  It  is  necessary 
to  keep  the  rows  clean  from  grass  and  weeds,  and  after 
a  time  it  is  advisable  to  bed  up  the  plants,  in  order  to 
keep  their  roots  cool  and  moist.  In  six  or  seven  weeks 
they  will  have  attained  a  height  of  about  eighteen 
inches,  and  there  will  be  from  eight  to  fourteen  leaves 
upon  each;  then  the  terminal  flower-bud  usually  appears, 
lliis,  together  with  an  inch  or  two  of  stalk,  must  be 
clipped  off',  BO  that  the  whole  growth  of  the  plant  may  be 
concentrated  in  the  leaves.  For  the  same  reason,  all  the 
suckers  or  buds  between  the  leaves  and  the  stalk  must 
be  removed  as  soon  as  they  appear.  It  will  now  be 
understood  why  a  tobacco  field  requires  so  much  labour 
and  carefiil  supervision.  In  three  to  four  months  from 
the  time  of  transplanting,  the  leaves  will  have  a  sb'ghtly 
mottled  appearance,  will  be  gummy  to  the  touch,  and 
their  midribs  will  have  become  bntUe ;  in  short,  they 
will  have  attained  their  full  size  and  development.  The 
stalk  has  also  by  that  time  acquired  a  certEun  rigidity. 
For  the  sake  of  the  quality  and  colour  of  the  resulting 
tobacco,  it  is  of  the  highest  importance  to  gather  in  the 
leaves  immediately  they  are  ripe.  If  all  the  leaves  be  not 
equally  advanced,  it  is  well  to  take  in  those  which  are  fit. 
In  order  to  save  time  and  trouble,  it  is  usual,  however, 
to  cut  the  whole  plant  an  inch  or  two  above  the  root,  when 
the  majority  of  its  leaves  are  ripe.  If  rain  now  fall 
upon  tne  leaves,  a  quantity  of  the  gummy  resin  is 
washed  away,  and  their  quality  greatly  injured.  Hence 
the  gathering  in  should  take  plarce  on  a  warm  day,  while 
the  sun  is  out.  As  soon  as  cut,  the  plants  are  exposed 
to  the  sun  for  some  hours.  They  are  then  tied  in  pairs 
by  strips  of  palmetto  straw,  and  slung  over  bamboos  or 
lathes,  which  are  arranged  in  horizontal  rows,  from  the 
rafters^  do¥m,  in  the  drying  houses.  It  is  supposed  to 
be  an  improvement  to  cut  up  the  stalks,  so  that  a  pair  of 


leaves  may  depend  team  each  piece,  and  to  biaf  Hbm 
instead  of  the  whole  plants  avTOM  the  lathss.  Bnt  Hmj 
remain  until  the  stalks  as  wsU  as  thelesTetsreqmto 
dry  and  brown-soften  for  seven  weeks  or  longcMbe 
time  depending  upon  the  state  of  the  wssther.  'Wka 
ready,  wey  are  taken  down  in  the  moniiig,  cr  a  « 
moist  dajr,  when  not  too  brittle,  and  placed  one  190B 
another,  in  large  heaps,  under  a  weight  Tb»  ylnti 
are  kept  in  this  ^press"  for  inmUai  days  to  a  sooth, 
until  fermentation  has  set  up,  and  the  whole  betphu 
become  tangly  and  uniformly  warm.  After  tUi  tbe 
leaves arestnppedofr,  sorted  into  ^oappa"  or^witppen," 
or  those  which  are  large,  perfect,  and  of  good  colov; 
and  into  **  tripa  "  or  "  fillers,"  which  are  the  snuBa. 
broken,  or  discoloured  ones.  They  are  then  tied  up  iota 
hanks.  Not  until  now  will  t&e  leaves  have  guned  tb 
smell,  flavour,  and  properties  of  tobacco.  Bnt  fte 
curing  is  not  yet  complete.  The  hanks  are  either  Hpj^ 
in,  or  sprinkled  with,  a  mixture  formed  by  ite^ingdned 
tobacco  stalks  in  water  untQ  they  decompoee,  ud  ioo»> 
times  containing  a  little  rum.  The  Gubaoa  tStd  te 
make  a  great  secret  of  this,  which  they  ctll  "bcton," 
and  of  the  quantity  th^  use  of  it.  After  thii  treit- 
ment  the  tobacco  is  again  jdaced  in  heaps,  to  imdago 
a  second  longer  and  more  thorough  fennotfitiaD, 
which  brings  out  the  proper  flavour  and  arau.  H 
requires  skill  and  experience  to  know  exadly  kov  ka| 
these  fermentations  should  be  allowed  to  last,  nd  vitk 
regard  to  the  use  of  the  curing  liquid.  Hcow  it  ii 
advisable,  for  the  first  few  years,  to  have  the  iBrvieeirf 
a  competent  Cuban  planter.  When  cured,  thehnbin 
tied  together  in  threes  by  means  of  palmetto  Btiav,to  km 
the  so-called  **  minojos."  These  are  tightly  pAd  lod 
pressed  into  bales,  weighing  a  little  over  lOOltLt  vldek 
are  closely  covered  in  by  sheets  of  the  bark  iwwufag 
the  growing  shoot  of  the  cabbage  palm,  ladiiffn^ 
tied.  The  tobacco  is  now  ready  for  shipmed  fnn 
the  roots  which  are  left  in  the  ground,  aft^theliAcit- 
ting,  spring  up  seconda^  shoots,  called  <*ntto(Bi*'  a 
Jamaica,  "  hijos  '*  or  song  m  Cuba.  One  or  twoof  tbeno^ 
vigorous  of  these  are  allowed  to  come  up.  HwrfiJ* 
growth  gives  tobacco  good  enough  for  **cappa."  I^«s 
from  the  later  rattoons  go  to  form  '*tripa."  As  a  role,  thi 
proportion  of  "  cappa"  to  "  tri^"  produced  m  a  pkiiWw 
IS  as  one  to  two.  By  due  care  the  increased  qnas^oj 
"  cappa"  can,  in  good  seasons,  beobtained  on  well  ihdta« 
properties. 

It  will  be  seen  that  the  whole  period  of  growth,  to 
the  time  of  planting  the  seed,  does  not  exceed  siziDCotb, 
so  that  it  is  possible  to  raise  two  crops  in  the  yev<  ^ 
account,  however,  of  the  difficulty  of  getting  a  eofiofli 
number  of  small  plants  to  set  out  in  the  field  in  Ajiu 
and  May,  and  from  other  considerations,  it  is  00^0087; 
to  take  oflT  a  crop  of  Indian  com  and  peas  doing  tk 
Bpnng  months.  The  bulky  stalks  of  the  former,  tog«^ 
with  the  old  tobacco  roots,  are  ploughed  in,  and  the  kK 
thereby  is  much  improved.  Seed  for  the  next  crop  ■ 
obtained  from  plants  in  the  seed  beds,  some  of  wksi 
have  been  permitted  to  develop  themsdves  nomifl?*' 
from  tiiiose  rattoons  whldi  have  gone  to  seed. 

Before  concluding  this  papar,  some  aUuskmshotU' 
made  to  itiQ  question  of  labour  in  Jamaica.  To  vk^ 
ever  straits  sugar  and  coffee  estate  proprieton  1*" 
been  put,  for  want  of  hands,  no  tobacco  plantsr  hsf  t^ 
found  any  difficulty  in  obtaining  as  many  kbovv* « 
he  wanted.  The  work  of  a  tobaooo  plantation  h  «»- 
paratively  light,  and  is  evidently  loeferred  by  the  ne^f^ 
and  coolies.  Added  to  this,  the  best  tobacco  diatnyw 
not  great  sugar  or  coffee  centres ;  there  is,  therefoet  ^ 
little  competition  for  the  labour  tiherein  existing.  Cri* 
labourers  are  now  easily  obtainable  in  Jamaica;  0My  b* 
useful  as  "head-men,"  and  for  those  duties  wbk^  b^ 
require  some  little  exercise  of  **  brains.'* 

It  is  hoped  that  enough  has  now  been  said  to  all  Ui< 
attention  of  those  interested  in  the  colooiei  to  ^  "T 
iect  of  tobacco  cultivation  in  Jamaica,  and  to  ^"^'^^ 
intending  emigrants  a  direotiQii  in  which  13bm  tiaa  ii> 
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moa^  mMj  be  profitaUy  eipended.  But  little  time 
ahonld  be  lost:  in  a  Tory  fewvean  the  tobtooo  will  haye 
eafaibliiihed  its  repatatloiii  and  suitable  localitiea,  which 
now  may  be  leaaed  or  boog^  at  low  rates,  will  then  be 
ezpensiTe  and  difficult  to  get  hold  of.  It  is  safe  to  antioi- 
pite  a  brilliant  fatnre  for  Jamaica  tobaooo.  Thetimemay 
yet  come  when  to  be  the  proprietor  of  a  tobaooo  plantation 
m  that  island  will  mean  the  possessor  of  a  fortune. 


SIB    STAFFORD    NORTHGOTE    ON     SGIENGB 
AND  ART  INSTRUCTION. 

Towards  the  end  of  the  last  Session,  Mr.  SnOivan 
bcougbt  forward  a  motion  in  the  House  of  Gonmions, 
recommending  that  a  greater  diifosion  of  tedinieal  in- 
itroction  Aoald  be  given  among  the  working  classes  of 
Ireland  than  now  is  afforded.    He  was  oordiklly  snp- 

Krted  by  Sir  A.  Guinness,  Lord  Eslington,  Mr.  D. 
mes,  and  others.  Sir  Stafford  NoTt]MX>te  made  a 
rich  remarkable  for  its  empathy  with  the  object  of 
motion.  It  was  not  possible  in  the  hurry  of  the  Ses- 
sion to  give  it  the  attention  it  deserved,  but  it  is  now 
reprinted  in  the  J<mtnal  for  the  guidance  of  tSbe  Society's 
Committee  on  Public  Museums : — 

Ihe  CSIianeaUor  of  the  Ezehequer  thought  that  the 
bon.  gentlemen  who  had  brought  forward  this  subject 
most  be  satisfied  with  the  general  expressions  of  faelUig 
irhioh  had  been  manifested  throughout  the  House,  and 
ike  could  assure  them  that  the  feeling  which  had  been 
Bzpxesaed  by  the  Englishmen  and  Welshmen  who  had 
raoken  was  cordially  reeiprooated  by  her  Migesiy's 
^vemmeni.  He  hoped  the  Qovemment  would  be  able 
'/>  look  at  the  question  in  a  broad  and  liberal  spirit,  and 
;hat  they  would  not  be  disposed  to  treat  it  menly  as  an 
[rish  question,  but -as  one  of  a  national  character.  Thej 
(Ook  an  interest  in  the  welfere  of  Ireland  because  At 
brmed  an  important  and  integral  part  of  the 
mpire,  and  because  what  was  go^  for  Ireland  must 
>e  good  for  the  whole  empire.  It  had  been 
aid  that  they  should  give  this  boon  because  it  was 
^esumded  by  the  people  of  Ireland,  without  too 
nuch  considering  whether  it  was  or  was  not  the  best 
hing  they  could  do.  He  did  not  think  that  that 
fHs  a  respectful  way  of  treating  the  Irish  people  in 
his  matter.  They  should  look  at  it  as  if  it  were  brought 
orward  for  any  other  part  of  the  United  Kingdom, 
nd,  if  they  did,  their  conclusions  would  to  a  great 
ixtent  taUy  with  those  which  had  been  arrived  at  by  the 
ion.  members.  He  himself  felt  a  peculiar  interest  in  the 
tuestioiiyand  had  had  a  large  amount  of  official  connection 
rith  it  The  experience  which  he  had  gained  had  con- 
inced  him  more  and  more  of  its  importance  and  of  some 
i  the  difficulties  attending  it.  The  hon.  member  for 
/>nth  sp<^eof  South  Kensington  as  if  it  were  to  be  treated 
I  an  English  inatitutioo,  and  one  which  was  not  of  great 
tility  to  Ireland ;  and  some  exception  had  been  taken  to 
Ike  language  of  officials  on  this  question.  He  ventured 
>  say  ttiat  official  penons  had  been  actuated  by  a  desire 
ot  to  magnify  this  or  the  other  particular  institution,  but 
)  bring  aiboat  that  system  whidi  would  be  for  the  general 
iteiests  of  the  country.  He  did  not  b^eve  ih&y  had 
et  entii^y  attained  to  a  proper  STstem.  There  was  a 
reat  deal  of  room  for  more  exertum  and  more  assist- 
tee  on  the  part  of  the  State  for  the  promotion  of 
tucadon  in  eeienee  and  art  He  believed  that  the 
■istanoe  bow  given  might  be  given  in  a  more 
Ivantagoons  ^orm.  He  thought  Uiere  was  a  waste 
'  money  and  of  power  to  some  extent  What  he 
ished  to  oall  the  attention  of  the  hon.  member  for  Louth 
id  the  EUmee  to  was  the  distinction  between  the  ftmction 
'  the  inueenm  and  of  the  great  school  of  art  at  South 
Mnvngionf  and  how  far  either  was  capable  of 
ling  broken  up  for  the  use  of  other  parts  of  the 


kingdom,  and  how  for  it  was  desirable  to  keep  certain 
parts  of  the  institution  together.  With  regard  to 
the  system  of  teaching,  he  tiiought  it  would  be  a  ^preat 
misfortune  if  we  were  to  break  up  the  general  principles 
on  whidh  the  system  of  teaching  was  founded.  A  great 
deal  would  be  sacrificed  if  we  tiirew  up  the  advan- 
tages of  the  school  of  art  at  South  Kensmgton  i^s  tiie 
centre  and  mother  of  all  other  art  schools  in  we  country. 
That  was  one  ^^reat  advantage  which  took  place  from 
what  occurred  m  1861.  Before  that  time  there  were 
schools  of  art  in  the  different  seats  of  manufocture— in 
Manchester,  Birmingham,  Dublin,  Belfest,  and  Coik — 
but  it  was  not  until  we  were  able  to  bring  them  under 
one  system,  of  which  South  Kensington  was  made  the 
focus,  that  we  gave  the  impulse  the  right  direction.  He 
thought  it  would  be  a  great  pity  to  sacrifice  the  advan- 
tage arising  from  the  school-centre  of  South  Kensington, 
though  he  believed  that  more  might  be  done  to  improve 
the  various  branch  schools  throughout  the  oountr^, 
and  that  that  object  ought  to  be  kept  in  view.  He  did 
not  know  much  of  the  present  piactical  workinjp;  of 
the  system,  but  the  presioent  and  vioe-president  of  the 
council  were  thorougnly  impressed  with  the  importance 
of  making  the  Sou&  Kensington  collection  a  xocus  for 
diffusing  throughout  the  country  art  education.  Beyond 
the  question  m  education  there  was  another,  and  that 
was,  what  was  to  be  done  with  the  Art  Museum  ?  We 
had  a  magnificent  collection,  unparalleled  in  the  world ; 
but  the  mere  accumulation  of  these  treasures  at  South 
Kensington  was  far  short  of  what  the  country  required ; 
and  it  was  desirable  that  not  alone  in  Ireland,  but  in 
various  other  parts  of  Great  Britain,  diffaient  neighbour- 
hoods and  localities  should  have  collections  of  their  own. 
He  considered  it  desirable  that  South  Kensington  should 
be  brought  into  relation  with  other  museums  bv  a  proper 
system  of  loans  of  articles,  and  by  assisting  in  tne  forma- 
tion of  local  museums.  In  that  object  he  thought  the 
Imperial  Government  and  the  Imperial  treasury  might 
assist  if  they  were  met  in  a  corresponding  spirit  at  the 
seats  of  industry.  It  would  be  one  of  the  ^reat  o^'eots 
of  the  Government  to  endeavour  to  meet  in  a  liberal 
spirit  the  efforts  that  mijght  be  made  in  other  parts  of 
the  kingdom,  and  especially  in  Ireland.  He  believed 
that  the  money  spent  in  Ireland  might  be  supplemented 
bv  a  littie  more  and  better  administered.  He  was  not 
able  to  bind  himself  to  any  exact  plan,  but  he  could  say 
that  the  subject  was  one  which  bad  engaged  the  atten- 
tion of  the  Government,  and  that  there  should  be  no 
want  of  attention  to  it  on  their  part  during  the  recess, 
and  it  would  not  be  from  any  want  of  desire  on  their 
part  to  meet  the  claims  of  Ireland  if  they  did  not  arrive 
at  a  satisfactory  result.  In  saying  this  he  wished 
to  gfuard  himself  against  imdertaking  to  break  up  the 
great  central  institution  at  South  Kensington,  or 
to  diminish  the  advantages  arising  from  having  a  cen- 
tralised system.  He  believed  ihkt  the  hon.  member 
would  be  satisfied  with  the  assurance  which  he  now  gave 
on  the  part  of  the  Gk)vemment,  and  not  think  it  neces- 
sary to  ask  the  Government  to  pledge  themselves  to  any 
particular  scheme. 

Mr.  SnlUvan,  in  reply,  explained  to  the  ChanoeOor 
of  the  Exchequer  that  his  wish  was  not  to  abolish  South 
Kensington,  but  to  maintain  that  establishment  as  a 
national  centre  and  a  subsidiary  group  in  Irelnnd. 

These  opinions  entirely  agree  with  those  expressed  by 
the  Society's  Committee  on  Public  Mnsueins,  and  must  be 
highly  gratifying  to  them.  With  a  flouriBhing  revenue 
Sir  Stafford  Nortiicote  this  year  has  an  opportunity  to  lay 
down  principles  which  will  enable  any  locality  to  have 
its  museum  of  fine  art  or  science  or  a  muieum  for  both 
subjects,  Let  the  principles  advocated  by  Nottingham 
be  accepted  and  made  general.  A  grant  imrn  Gkrvem- 
ment  proportioned  to  the  local  funds,  say  one-third, 
would  suffice  for  the  maintenaaoe  of  the  museum  paid 
for  by  a  moderate  local  rate  and  a  penny  admisdoa,  as 
now  Buooessfully  working  at  the  Esft  India  Maseiim> 


^^ 
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At  a  timflTflioiL  tW  metiiodi  and  tlie  advantagefl  of 
sdentiflo  r&searGt  hav&  given  riao  to  so  much  puptUar 
?«ae&TclH  perKapa  the  following  graptie  acK»uiit  of  one 
of  th.Q  aarlieijt  iaveJitigaUonii  of  modern  ehsmistiy  will  be 
read  with  intensst.  It  w  aii  ex:tract  horn  &a  addreas  on 
*'  SciQ&tiflo  CaLture,'*  recantly  delivered  by  ProfdaBOr 
JoBiak  P.  Cook©  at  the  Mar v aid  University  :— 

A  stiU  tnoro  striking  Ultistration  of  th*f  Game  method 
of  mtefitionitija;  Dature  ib  to  b«  found  in  the  investigaiioD 
of  Sir  Hwnpliry  Davy  on  the  composition  of  water. 
The  TOltaic  battery  which  works  onr  t^ilegrapha  was  iii- 
T«iifc#d  by  Volta  in  1800 ;  Hnd  latttr^  duriu|f  the  samo 
year,  it  was  discovered  in  Lottdon,  by  Nicholson  and 
Carliale,  that  thia  retnarkable  inatmment  had  the  power 
of  dficompoaing  water.  These  phyBiciats  at  once  mcog- 
ni«ftd  that  the  chief  producti  of  the  action  of  the 
battery  on  water  wer*  hydiogoii  and  oxygen  gaaca, 
thns  e^nflmting  th^  reaults  of  Carendiah,  who  in  1781 
had  obtained  wat^r  by  comblniog  these  elementary 
aub$la.iiiO«e ;  oxygen  having  been  previously  disco vco^ 
in  1775p  and  hydrogen  at  least  aa  early  as  1766.  It  waa, 
al9&,  Tttry  ftoon  Afterwards  ohaervcd  that  there  were 
nlways  formed  by  the  action  of  the  battery  on  water, 
bwidettbase  aeriform  prod ncts^  an  alkali  and  an  acid,  the 
alkalt  oolleeting  around  the  negative  pole  and  the  add 
around  the  positivo  pole  of  the  electrical  comhinatioii. 
In  regonl  to  the  nattire  of  thia  acid  and  alkali  there  wai 
th€  greale^  difference  of  opinion  among  the  early  experi- 
metttsrs  on  thia  subject.  CniikBhank  inppesfld  that  the 
Add  was  ni  trout  acid,  and  the  alkali  ammonia.  De- 
■onnei,  *  French  chemist,  attempted  to  prove  that  the 
add  wai  mmiatic  acid ;  while  Bnignatelli  aaaerted  that  a 
fiew  and  peoi^uir  aoid  waa  formed  ^  which  he  called  the 
electric  aeid. 

It  was  tnthii  state  of  the  queeition  that  Sir  Humphry 
Davy  began  bis  inveiUgatian.  From  the  analogies  of 
chemical  science,  as  well  as  from  the  previona  cxperi- 
menta  of  Cavendish  and  Lavoiaieri  he  was  persuaded  that 
water  consisted  eoklj  of  oxygen  and  hydrogen  ^aes, 
and  that  the  acid  and  alkdi  were  merely  adv^utitiotis 
totoducte.  This  opinion  was  undoubtedly  well  founded  ; 
but  great  disciple  of  Bacon  as  he  was,  Davy  felt  that  hia 
opinion  was  worth  nothing  unless  fiuhatantiated  by 
(experimental  evidence,  and  accordingly  he  set  himself  to 
work  to  obtain  the  required  proof. 

In  Davy'a  first  experiments  the  two  glaas  tubes 
which  he  used  to  contain  the  water  wore  connected 
together  b}'^  an  aniinal  membrane,  and  he  found,  on 
immeraing  the  poles  of  his  battery  in  their  respective 
tubes,  that  besides  the  now  well -known  gases,  there  were 

lilly  formed  muriatic  acid  in  one  tube  and  a  fixed  alkali 

I  tiie  other.     Davy  at  once^  however,  suspected  that  the 

acid  and  alkali  came  from  common  salt  t^ntained  in  the 

animul  membrane^  and  be  there  fore  rejected  this  material 

and  connected  the  glass  tubes  by  carefully -waahed  cotton 

fibre  ;  when,  on  submitting  the  water  aa  before  to  the 

,  action  of  the  voltaic  current,  and  continuing  the  expari- 

Maent  through  a  great  length  of  time,  no  muriatic  acid 

^Appeared ;  hut  he  atill  found  that  the  water  in  one  tube 

was  strongly  alkaline,  and  in  the  other  atrongly  acid, 

although  the  acid  was^  chiedy  ai  least  nitrous  acid.     A 

C of  the  acid  evidently  came  from  the  animal  Tuem- 
e,  but  not  the  whole,  and  the  source  of  the  alkali  was 
'  as  obscure  as  before.     Davy  then  made  another  gucaa. 
He  know  that  alkali  was  used  in  the  ms^ufnctttre  of 
fflaas ;  and  it  occ nrred  to  him  that  the  glaas  of  the  tabes, 
,  Mcomposed  by  the  electrio  current,  might  be  the  origin 
l«of  the  alkali  in  the  experfmeuta.     He  therefore  subati- 
tated  for  the  glass  tubes  ctips  of  agate,  which  contains 
no  alkali,  and  rt?pefttod  the  experiment,  but  still  the 
troublesome  acid  and  alkali  appeared.     Neverthelegg,  he 
aoid,  it  is  possible  that  these  products  may  be  derived 
tfom  Kime  impimtiei  eiztsting  in  the  agato  oupa,  or  ad- 


hering to  them:  and  ?^  '-     -^-r  to  nuiili 
meiite  as  refined  as  poi$:  itadike  ^ 

and  procnred  two  oomeLi!     j^        :iw  goH; 
peating  the  e3rperiments  the  actd  isdthtiit 
appeared. 

And  now  let  me  aak  who  b  there  of  of  vhoi 
have  concluded  at  this  stage  nf  theiflKiqi^flwti 
and  alkali  were  essential  products  of  the  doaoi 
of  water  ?  But  not  so  with  Davy*  He  feww 
well  that  all  the  cirGUEnatancei  of  hii  ei|tnfl 
not  h^n  tested,  and  until  this  had  htm  dofls  kj 
right  to  draw  £ueh  a  condnsion.  He  next  Ira 
water  be  was  naing*  It  was  distilled  witet 
auppoaed  to  be  pure,  but  fitOI  ho  said^  it  Ji  pei^fcii 
the  impurities  of  tho  spring:  water  miy  h  -i"—*  -" 
to  a  elight  extent  by  the  fltoam  in  the  ^ 
tioR,  and  may  therefore  exist  in  mj  diiti; 
safficient  amount  to  have  cati«ed  the  diffi 
ingly  ha  evaporated  a  tjuart  of  thij  wake  . 
and  obtained  sevmi-tentha  <if  a  gtain  of  dty  n^^  t 
then  added  thia  reaidue  to  the  small  amnant «f ^V^ 
the  gold  c^nefi,  and  again  repeated  thecxpwJMt^ 
proportion  of  alkali  and  acid  was  stiusiblf  mimA 
You  think  he  has  foond  at  last  the  wnnwiltlt 
and  alkali  in  the  impurities  of  the  w*ter.  4i^ 
Dary,  but  he  was  too  faithful  a  di^eipls  of  1 
this  leij^timate  inference  unverified.  Acoo  _^ 
peatedly  distiDed  the  water  firom  a  tDvsr  AiW 
it  left  tibsolut^ily  no  reaadue  on  avBjioci6«^» 
with  water,  which  he  knew  to  be  pure,  SUdB 
vessels  of  «fold  from  which  he  kn«rw  il  oodd 
taint*  he  stiU  again  repeated  the  alrflrfy  w 
periment.  He  dipped  his  iest'pa|)er  into  lit  _^ 
neoted  with  the  positive  pole^  and  thewsteftiWi 
cidedly  acid.  He  dipped  the  paper  isM  tlw  nm' 
nected  with  tb  e  negative  pole,  and  the  »il«  * 
alkaline. 

You  might  well  think  that  Davy  would  U^* 
couraged  here.    But  not  in  the  least    T 
great  tmtbs  which  nature  hides  irfte& 
far  denser  and  a  more  bewildering  fotest  .^  " 
then  there  is  not  infrequently  a  hkie on  tri  tr  < 
points  out  the  way,  altboun^h  it  may  teqai?*** 
in  a  dear  head  to  soe  the  m^rks.    And  ^"'^ 
enough  trained  to  observe  a  drcumstancs  " 
that  he  was  now  on  tho  right  path  andlw 
iijt  the  goal.     On  examining  the  alkiU 
last  experiment  he  found  that  it  wis  vxA, 
fixed    alkali  I    soda    or  potash,  bat  th«  ^r 
ammonia*      Evidently   the    fixed  albtliCB 
imparl  ties  of  the  water,  and  when,  on 
experiment  with  pure  water  in  aerate  pnt»  c 
the  same  results  foUowedt  he  felt  oMsr^ 
least  had  been  established.    There  *i 
the  production  of  the  volatile  alkali  at 
to  be  accounted  for.    As  thoao  con^n  ■ 
of  air  and  water,  Davy  thought  that  ffmi-^r 
be  formed  by  the  combination  of  l^T^^iJ*^ 
polo  and  of  oxygen  at  the  other  with  l^«  fivNi* 
air,  which  waft  necessarily  diMOlved  b 
Older,  therefore,  to  eliminate  the  dTect 
again  repeated  the  experiment  under  t^ 
air-pump  from  which  fbeatmoiplier^hji - 
but  still  the  acid  and  alkali  &ppein«d  in 
Djivy,  however,  was  not  mmxmmft^ 
blaaes  on  tho  trees  were  heoonring  moti 
he  now  felt  sure  that  he  w«i  &st  t4|»f'i 
He  ohaerved  that  the  quantity  of  »<i  < 
been  greatly  exhaiistad  if  diminlshiiig  tb'  ^^\    ^ 
was  aU  that  eottld  be  expected,  iot,  *i  ^^  *??' 
fectlv  well,  the  best  air>pumpa  do  ttot  t<ffl<J^^^ 
He  therefore,  for  the  last  exierimeBtftSt^uy^p 
the  air,  but  replaoed  it  wiA  pni«  hydwr^j^f 
exhaasted  the  hydrogen  and  rftHlW  f^'jSE 
the  same  gas  several  timet  in  sttOCtiW  ™.  ^i 
perfectly  sure  lirnt  the  la«t  tr»f«  M  ^^  *SJ 
were^  waahad  out    la  thil  atoioiphi**  ^  ^  ^^ 
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[iwed  the  battery  to  act  tm  the  water, a&d  not  imtO 
[j^  cui  of  twenty-foui'  lioura  did  he  difloonnect  the 

KEfttufl.  He  then  dipa  hiB  te*t-papf'r  inUi  the  w&tar 
&aU^  with  tho  positive  pgle«  and  there  U  i>u  trai^a  of 
pd;  he  dipA  it  into  th^  wiiter  at  the  Degalive  polej  iind 
bn«  m  no  aliidi ;  and  yoa  may  judge  ^JLh  what  satia* 
pitim  be  withdmwa  thooe  slips  of  tea&-paper«  whode  im- 
^R«d  ^urfki^Bi  ihowed  that  be  had  i>eeiL  guidM  at  last 
jtfefl  tratlit  and  th*it  hia  peraeveran^ie  had  been  reward^ 
Thefiime  of  Hir  Humphry  Davyreitl  ou  his  dis<JOTery 
{  tlie  metak  of  the  ttlkali«B  and  earths  whitih  first  t^ 
«kd  tbe  vonderful  truth  that  the  crust  of  our  H\^he 
of  metaUic  ciudera ;  but  i^ne  of  these  hrillJEmt 
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Bii(]ti  ibow  m>  great  scientiie  merit  or  aucb  eminent 

owsr  of  iaveattgating  nature  as  the  mtperimeut^  which 

havo  jriji  detailed.     I  have  DOt,  however,  de^rihed 

ktd  her.  tar  tho .purpoie  of  glorifyiug  tluit  renowued 

yoi.    II..  hnriniiir^il  TTiemofy  iioeds  no  ^uoh  office  at  my 

■mi^  t  was  to  ihow  you  what  ifl  meant 

ytl  MiJofaoLaaee*  and  to  give  some  idea 

.   ui  at  th-il  uiodcru  lo^c  which  within  tbe  ladt 

I  ■  liiti  produced  mot©  wondflrful  traiiBfornmtiona 

ty  than  the    author  of  Aladdin  ever 

'  ilde»t  dreama^     In  thia  short  addresa  i 

,  iH  ^  V  c  you  hut  a  very  dim  and  imperfect  idea 

iiAve  Oiiled  the  Baoonian  ay  atom  of  eiperi- 

'>nb|5-     Indeed,  you  cannot  form  any  clear 

if  it  until  in  some  humble  vf6.y  you  have 

i  >  u0e  the  method,  each  one  for  himaelft  and 

.r  ,  oine  here  in  order  that  you  may  aC([uiro  auch 

iimw*.    My  object,  however,  will  be  gftined  if  these 

I  itions  serve  to  give  empbaals  to  the  following 

ji^Dts,  whiL-h  I  feel  I  ought  to  make  at  the  opening 

■<*i  cuiiiB'--^  &f  inftruction— atatomentfl  which  have 

i.   '  ^MiaLeneas  in  this  place,  a  Luce  I  am  ad- 

r^^<  ,  who  are  in  a  position  to  exert  an  im^ 

wiMii  inthu^nue  on  the  ayitem  of  education  in  this 

|_.„^„-,. 

R^  too  hrUlicLntly  reflected  to  enormoue  diatanoet 

^  flati  huildmg^  or  Irom  poliaheiJ   aufaceB.     Take, 

'f  instance,  the  Crystal  Palace  as  a  familiiir  tUuatration; 

iTi*a  raj».  falling  upon  the  ridged  roof  at  a  suitable 

.  :iTf'.  ihrflected   many  miles  away  and  are  dearly 

:  whGn  tiio  building  is  only  dimly  diicernible 

a  of  intervening  a taoky  atmoi»pb4^re.    Con* 

-,  it  might  appmr  aomewhut  rotnfirkRhTethiit 

Jiiia  not  been  taken  of  tho  cirt  imiiiUncd  to 

:  Mm  of  tidegrriphy  thereon.     Not  tliat  aiit'h  a 

,  i  always  be  relied  upon  for  oao  in  this  and 

!i>^  whfro  sunligLt  is  capricious.     But  in 

^    RUQHhtno  is  not  so  filfkU  such  a  system 

:       mo^t  useful  puposea.    <\»  a  matter  of 

in,  ii>  i.iya  ut  the  ^un  have  beenutlliied  foragnaUing 

irpoM*^  ni  ioLirrraL'i  (or  centurieQ  paat.    Thja  fleet  of 

It >  ■  r.  1 . ,.  M. ..  *  irtiiit  is  said  to  have  been  guided  along 

by  mirrots  on  his  return  irum  invsilin^ 

N  urih  A  merican  prai  ries,  t^o,  the  In  J  iaixs 

iiiiikij y  L.U  MgurtUing  by  means  of  sun  dashea,  and  a 

Rttkr  iVuThoil  was  lulopted  by  tho   KuBsiaoa  at  the 

tis^L     But  the  principl"  appears  nover 
iioed^  to  a  sysU^m ;  arbitrary  signs  have 

'"^^  le  to  work  out  4  perfect  code  of  ftignak 

i?e  an  irtatniroeot  orafparaUis  which  shiill 
■■■m. 

Dg  haj,  bnwever^  baeiL  of  «Meiitial  senrioe  in 

H «  SiirT^^y.  Although  «ven  Uuwe  it  ws»  only 

^■-   ■■    I  tnformatii^r.     \     ■"       '       ]y\ 
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Its 
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lamps  were  burned  at  night  on  the  diatant  points  ths  I 
bean^gs  of  wMch  it  wuadeoired  to  take.  But  thia  R^vm 
a  very  limited  range  and  involved  other  practical  di£ii«1 
Gultiea,  which  led  to  the  invention  by  Qiptain  DmmmiondLj 
li.E.,  of  tho  light  which  bean  hl«  name.  Thia  enabledB 
ranges  of  from  30  to  40  miles  to  bo  obtain^  hut  ereu 
these  distancea  were  soon  exceeded  when,  in  182^^ 
Colonel  Colby,  E.£.»  who  was  then  in  chajfge  of  th#l 
survey,  designed  an  app&ratofl  for  signalUng  by  ila^hina 
the  iuu'a  i%ys,  which  proved  very  sqcjoessfal.  3<i^l>jH 
sec|Qantly  CapUin  Drummoi^  improved  upon  QoloniTl 
Colby's  inatmrnent  by  the  invention  known  vi  the  helio- 
stati  which  wea  an  instrument  cenaistin^  of  an  adjustabb 
mirror  as  a  reHectorf  worked  in  connootlon  with  ft  oom^ 
btnation  of  teleaoopes.  This  apparatua,  at  iir^t  somawhafi 
compleE,  was  afterwards  greatly  simplificdt  Ffofeaenr 
GauASi  who  was  at  this  time  conducting  the  survey  at 
Hanover,  also  iutroductid  a  eimilar  iostruinent,  which 
proved  of  great  service  in  fA^iUtating  the  work.  Tho 
heliostat  is  now  a  reoogmsed  adjunct  of  all  trigonometncal 
surveys  and  by  its  aid  triangl^  haviog  sitkifl  over  lOQ 
nul«fi  in  length  have  been  formed  even  in  Great  Britain 
—notably  that  formed  by  8ca  FoU  in  Cumberland,  SlievB 
Donard  in  Irelnnd,  and  Suowden  in  Walea,  tho  sidea  of 
which  are  reapcctivoly  111,  lOS,  and  lii'l  miles  in  leugUu 
But  the  heliostat  does  no  more  than  permit  of  an  arbi- 
trary set  of  signals  being  axchungod  ;  it  does  uot  allow  a 
converai^on  to  be  carriod  on.  To  bring  the  beMni  of  th« 
snn  into  aubjection  in  thi^  reepeet  and  to  utilise  them  mik 
meana  of  freely  interchanging  id^as  was  left  for  Mr^ 
Henry  C.  Mani3e,of  the  Governmont  Peraian  Gulf  Tele- 
graph Department,  to  aeoompUsb.  Thia  ho  hma  &nc- 
ceeded  in  C'Sectiog  by  means  of  n  v«ry  aimplo  apparmtua 
which  is  known  as  the  Mance  Heliograph,  or  sun-tale- 
graph,  thti  conatruction  of  which  we  have  lately  had  an 
opportunity  of  examining  at  the  chambers  of  Mr.  Ri 
fi<KKle,  a,  Gray*a-inn-aquare,that  gentle m^u  rL*prc»enting 
Mr.  Mftncein  thiscountr}-.  The  bMliogrAph  consist*  in 
the  first  pliw'e  of  a  light  tripod  stand  about  Ut-  long  whea 
{bided  up  for  transport  On  this  tripod  is  sore  wed  acir* 
oultr  mirror,  vari^ing  in  diameter  according  totbepurpos* 
fbf  wM«^h  the  instrumtint  is  deaigued ;  Uist  is  whether  for 
^eld  or  G^ed  obaot  vatic  ns.  If  for  the  former  purpoae  the 
mirror  is  nbout  4in.  in  diameter  ;  while  if  for  the  latter  it 
is  about  ^  inobe».  Th&  mirror  is  huog  in  a  frame  so  as 
to  revolve  »ilK>ut  a  horizontal  Bixis»  and  it  Is  adjusttid  to 
the  reqairod  angle  of  inridenee  with  the  sun  by  m^nsof 
a  telescopic  connecting  rod  having  a  screw  adjustment, 
thu  tup  end  being  attached  to  Ihd  nppor  odge  of  the 
mirror  at  the  himk.  The  horiaoatal  circular  trartme  of 
the  inatrument  is  obtained  by  means  of  a  tangent  narew 
gearing  into  a  small  horizontal  woirm^wh&^  with  the 
centre  of  which  the  mirror  is  connected.  By  mi^ana  of 
the  tangent  scrtrw  and  the  vertical  screwed  tt>d,  Che  ray  a 
of  the  sun  can  be  made  to  fall  upon  any  given  point  with 
the  utmost  precision.  Tbo  vertical  rod  l»«hind  the  mirror 
is  pivoted  at  the  bottom  to  a  laver,  the  fulcrtim  of  which 
is  on  the  horizontal  worm- wheel,  the  lev^r  coostytntiy 
prcaHitig  agiinst  the  lower  end  of  the  rod  by  nutst  of  a 
Bpring  which  i«  placed  under  It.  It  will  thus  he  neon  that 
whan  Ibo  nid  ia  depressed  it  will  dopress  thc^  top  c^dge  of 
tho  mtmfr  axul  diaw  it  slightly  h^ick wards,  the  bottom 
edge  being  at  the  same  tunc  slightly  imised  and  thrown 
forwnrdi}.  In  anjuating  th^^  instrument  to  oommenoe 
ei^  nailing,  the  ruys  are  directed  t&  a  point  aUghtly  below 
tho  distant  observeEr'a  level,  hut  upon  dvpramg  1^ 
oonneoting  rod— for  which  purpose  ther^  ia  a  sm«U 
linger-pieoo  attached  to  it — the  flusih  Im  rais«d  to  the 
love!  of  the  observe',  and  he  leesl  U  H  now  the  lengthi 
of  these  fiash^H  bo  Viiricd  anii  groupcsl,  ik&y  &m  bd 
mada  to  renrcsent  letters,  and  so  w«^i  d^  o<?mpoaiui?  HIM* 
Bug^s  .  .     ^  '^     -V     ''^'r^  ^    -■    '■    '■  -htt  Mr, 

Mancf^  ''01  of 

daah^  : . ■  iiunseif 

iindentood  by  an  ob«  i.s  easily  M 

oiiQ«ietftanc  telegraph o[   i  ..  ^  J  intfdli^lf* 


In  adjuating  th©  iiistniment  for  uae,  a  li^ht  wooden  rod 
having  two  braas  Eliding  sightfl  upon  it,  iit  employed. 
This  ifl  act  up  iu  the  ^ound  in  front  of  the  instnimeiit, 
aod  thd  operator  lookfl  throiigh  a  amall  apce  in  the  e^ctre 
|of  the  mirror,  from  which  the  quickBiiver  hae  be^n  re- 
rsnpTed,  tow&Tda  the  station  with  which  he  deeirea  to  com* 
mimiottte.  The  upper  sight  on  the  rod  it  then  moved 
Tartioally  until  the  oentrB  of  the  mirroT,  the  sight,  and  the 
dlBtont  station  are  truly  aligned*  Henrc  when  the  flash 
£roai  the  luiTTof  is  directed  onio  the  sight  it  is  in  true  line 
with  the  distant  station,  and  oan  be  seen  by  the  <>hflerrer 
there.  This  will,  of  course,  be  wheneyer  the  luigle  of 
the  mint^r  is  raised ;  when  depressed,  or  in  its  normal 
poiitionj  the  flash  rests  upon  a  cross  piece  on  the  rod^ 
and,  according  as  the  sun's  horissontal  and  rerticid 
motions  cause  the  flash  to  deviato  from  the  true  Hne, 
the  signaller  is  atl^  to  see  and  to  correct  the  error  by 
means  of  the  fldiusttnetits  on  the  instrument.  The 
observer  at  the  tJistant  station  having  seen  the  blight 
star-like  appenrances,  seta  his  iriHtrument  to  the  point  at 
-which  thej  appear,  and  acknowledges  the  fact,  and  the 
parties  being  thus  placed  in  communication,  th(^  inter- 
change of  messages  proceeds  upon  the  system  we  have 
mentioned^namoly,  the  Morse  alphabet. 

There  are  other  details  to  which  it  is  not  necessary  to 
refer  her©  further  than  to  observe  that  they  consist  in 
ftTAngementa  for  signalling  with  the  ^un  behind  the 
apparatufl  by  tueans  of  a  reflector ;  for  signalling  at  night, 
lutd  for  signalling  either  from  fixed  or  variable  positions. 
It  is,  however,  an  importaot  fact  that  the  apparatus  has 
been  in  use  for  some  time  in  India,  where  its  working 
has  been  attended  with  every  Buccefls,  the  range  of  the 
signals  being  very  great  and  their  intelhgihility  absolute. 
Official  reports  are  very  expUcit  in  both  these  respectSj 
and  fully  establish  the  cupabUities  of  the  heliograph. 
They  state  that  the  signals  given  are  perfectly  dear  and 
vatisfactorv',  and  that  they  can  he  easily  read  in  ordinary 
weather  without  tcdescopes  up  to  50  mUes^  €ftptiun 
Oollette,  D.A.Q^M.Cr,,  certifies  that  undOT  farourable 
conditions  messages  can  be  signalled  up  to  81)  or  even 
100  miles  without  recourse  being  had  to  teleacopos.  The 
heliograph  has  the  recoinmendationa  of  economy  in  (Jrst 
Qoat  and  portability,  as  it  weighs  complete  about  d  lbs., 
m^d  packs  up  into  a  veiy  small  compass, 

8iib«eqnently  to  examining  into  the  construction  of  the 
heliograph  we  were  afforded  an  opportunity  of  witness- 
ing its  practical  working  by  Mr.  Goode.  Taking  ad  van- 
tage of  the  sunshine  on  Monday,  Sept,  27th,,  Mr.  Goode 
ctationed  himself  on  the  dome  of  St.  Paul's,  hsTing  pro* 
Tlously  despatched  an  electric  telegraph  operator  to  the 
Crystal  Palace^  where  be  stntioned  himself  with  a  helio- 
graph in  the  gallery  of  the  North  Tower*  Mr*  Goode 
had  a  telegraphic  operator  with  him,  and  there  was  also 
proient  Mr.  Sanders,  of  the  Eastern  Telegraph  Company, 
who  are  arranging  for  the  application  of  the  system  from 
Gibraltar  across  the  Straits  to  Ceutaj  in  Mowjcco, 
thus  brinifing  ths.t  country  into  telegraphic  communi- 
cation with  Europe.  The  woather  was  not  very 
Sropitioua,  the  sky  being  at  times  overcast,  while 
urmg  the  operation  a  heavy  storm  cloud  was 
observed  to  drift  over  Sydenham,  The  two  operators, 
nioreovcr,  had  not  provioualj  seen  the  apparatus, 
and  made  no  arfangement  previously  to  setting  to 
work  as  to  their  course  of  procedure.  Nevertheless^  the 
instruments  were  duly  cited,  and  a  series  of  brilliant 
flaahes  of  light  from  the  Palace  tower  indicated  that  those 
from  BL  Paul's  had  been  at^cti.  Signals  in  long  and  short 
flmshea  were  freely  intcrehangf^d  as  the  inter^ls  of  sun- 
shine permitted,  but  for  reasons  stated  oonrersation  was 
not  entered  upon.  In  other  words,  the  oporatom  tig- 
n^ed  rapidly  and  readily ^  but  they  did  not  talk,  as 
thoy  might  havs  done  by  preooncerted  arrangement. 
Sufficient,  however,  was  eflected  to  demonstrate  that, 
given  an  unclouded  sun,  the  heliograph  is  a  very  efficient 
telegraphic  instrtiment. 

l^e  uses  to  which  the  heKograpb  may  be  applied  are 
Vtatf  nuiaett>i]s,  although  it  is  not  pretended  that  they 


atie  numberleis.  la  mlUtaiy  op€r«ti<3zia  «fnk&  ft 
would  prove  invaJoable;  it  for  initAuos,  th«  i^^Imi  M 
been  in  use  by  the  French  army  dunnf  Iht  ^tm4 
Mets.  Marshal  B&xaine  could  have  commiyucadBiO 
the  forces  which  were  openting  for  Ms  ntisf  ^tteil 
hindrance,  and  in  all  probaMlttj  Fkanoe  wodld  MIIhi 
er  of  Sedan.  Lookiiigflli  iiTiMt   I 


kmMM 


experienced  the  disaster 

possessions,  afaottld  anothar  mutiny  ecenr  lhif«^  Svi 
telegraph  wirea  woold,  of  oomii^  be  cot  and  jAk^ 
destroyed .  A t  su  l  h  a  junetoTft  flio  helief7«|i&  vodl  |n 
invaluable,  by  maintaintag  OPflyiPnicitWtt  *^"*~ — ^ 
tant  points.    By  its  meollip  too,  m  dclMSliel  fil 
in  hill  districts  could  beoonoecftedwYtbttii 
troops,  or  two  foroei  like  Wolsel^i  assi  QSiam^i 
late  Ashantee  war  could  b«  thus  united  tfid  i 
operate  in  concert.    For  reconnoitring,  tUi 
reconnaissanoa  parties,   alsOj    it   wouM  pT' 
advantageoQS ;  it  would  not  matteir,  eo  f — 
ticios  were  concCTnedf  if  a  reconnai^- 
captured,    beoatise,   nnleis  surprised,  r 
previoualy  flashed  their  information  back  t«t^fi» 
army.     It  ta   not  intended  that  the  helttifii{4  Ai4. 
supersede   dog   signsJling,,   although  in  satj  tam  i 
might  be  used   with   advantage  in  the  plaei  dki^ 
which  are  invisible  at  long  ranges  miimthtrivli 
displayed  on  the  horizon.    In  fact,  Just  al  w  J^ 
where  flags  inil  the  heliograph  becomes  uMibi 

The  applications  of  the  heliogTaph  to  dril  paypwig 
not  less  ntimerouB  than  those  to  military  uiv.    u  vriii 
serve  as  a  substitute  for  wires  in  cotmtrrfl* « 
electrie  telegraph  would  not  payv  and  whrr«  tnnfcl 
existed  they  couM  be  fed  by  thehetiogtapb,  ^^AlJ 
eflVct  communication  with  th e outlying  disbikl^i 
bo  used  f  oricm  porary  purposes  on  specm  Q 
while  thefe  wre  ootmtrias  on  the  coaitf  of  i 
be  aubetitoted  for  exp^nve  inbDiatiae  i 
event,  too,  of  short  submarine  cMm  £dliiig>i 
do,  it  could  be  used  for  maintaining  ooinnit^ 
vidcd  the  weather  permitted*    In  shoH,  tba  I 
would  appear  to  bo  an  admirable  adjunct  t»t 
telegraph  in  all  cotrntriei^  while  in  tome  it  wo 
sede   it  with  advantage*     It  is,  &S  we  bive  [ 
observed,  already  in  um  in  India,  and  we  t3*M 
that  our  own  Government,  as  well  aa  MVfiil  I 
powers,  ate  investigatiag  its  merits  wit^  a  fil#fj 
adoption. — Time*. 


The  Warehoweman  atat^,  on  tho 
native  pOLpc^r*  that  the  producers  of  ^^UmoOi  ^ 
have  fcrmed  th«mA«lvP9  tnti>  compaafs%  to  A*  . 
reguktinir  the  supply  of  tho  preiani  wmfm.     ttili 
theAe  companies  have  resolved  that  thft  iSpphr  vf  * 
the  egps  should  be  limited  to  1,  730,000,  o&s  Ulf  I 
exportation  and  the  other  h&lf  fpr  bomi  wod 
quantity,  after  some  coafiideration,  WM  fMlVi  ^  1 
bnt  it  h  tbought  this  intelligence  may  b*« 
|U  detail,  and  more  exact  news  ta  e:Kpfclsd. 

The  Board  of  Machinery'  of  the  Pliil»d^|J 
hibitioti  has  issued  a  mi  of  comprr^birJiffiTS  rulii  i 
tions  for  the  guidance  of  exhibitors  i^  than — "^ 
nient.    All  articles  for  exhibition  Es  tha  usi 
will  be  admitted  irom  January  Sth  to  AprO  W 
heavy  and  bulky  maehioeiy  eaust  be  tOSmptf  i 
and  all  other  not  ktcr  than  May  Ut,  Mmt 
boilers,  after  motif y tug  ths  Bur««Ui  an  iwiaD 
thtiir  exhibits  before  March,  1B76,  all  of  mhlA  i 
viously  subjected  to  a  hydros t&iic  tat  in  ocdcrtoN< 

It  IB  reported  that  the  daityiiiJeQ  of 
preparing  to  manufactnro  a  cbtfisi  to  wilft 
(nearly  13  tons),  the  coat  of  which  is  tzpci^  •» 
18.000  ddlam.      Thia  is  to  be  shown  at  theC«-*- 
hibiUon  at  Philadelphia  next  year. 

According  to  Wagner*4i  IWJbk«%w 
120  tons  of  trromine  are  now  mtiraficiBisi  i 
in  Germany,  60  in  Am«ri«a^  i&  in  SootkBii|ai^*> 


JOURNAL  OF  THE  SOCIETY  OF  AKT8,  Ocmiii  8,  1875, 


939 


PIHE4ADELPHIA  EXHIBITION. 

fbllowing  letter  has  hflcn  roceived  hy  Mr*  T.  B* 
.   M.P.,  fejm  the    Hon.   DiTid    A.   W«slK  the 
mUd  States  EeTetiue  ComnLiaftioneri   And  Pfe- 
Liat  of  the  no wly 'formed  American  Social  t^ckuce 

mm  Ba^Ufj  Potter,  Esq.,  M,F.,  Em,  Ssc,  Qjhdm 
CM. 

UnliMd  §Ut«^i,  Aufiat,  im. 
Iijua  SrEp— It  U  not  neoonary  for  me  to  inform  yon 
jit  mi  intf^rQattoiuil  Exhibition  of  the  producta  of  all 
(Ikina,  ?ummemoiatiT6  of  the  oompletion  of  th«  first 
■   '    J  jeiiTS  of  the  United  States  aa  a  uati<»D,  will  opon 

ity  of  FhUudelphin  in  M;iy  next.  To  be  present 
^  .^ntribut©  to  this  eihibition,  an  invitation  to  the 
O^le  of  all  countries  ha^  been  officially  extended  by  tbe 
timdent  of  the  United  States,  and  from  Gr^t  Britain 
^•daliy,  hy  reason  of  a  common  blood  and  cloao  cotn- 
sckl  intercoujiCT  a  cordinl  reaponsQ  htt»  h&ati  antic J - 
t»d.  An  impression^  however,  very  generally  prevails 
thd  United  States  that  foreign  manafoctarerfj,  artiatfi, 
i  ftftisana  are  not  dtflposed  to  contribute  of  tb^ir  pro- 
gIi  to  this  oxhibitiQa — an  impression  due,  doubtlesfl, 
pirt  to  some  recent  remarks  of  llr.  Bright^  and  also 
'•  ^stance  tbat,  in  at  l^iast  one  instance,  an 
i  English  mannfactiir«r8  (^Engliah  carpets) 
T<*  i:<jRsidered  and  of&cially  determined  not  to  par- 
ipB,t0.  For  what  inducement,  it  has  been  per- 
'i^tlv  asked}   can    he    ofiTered  to    citizens  of  other 

a  to  send  to  the  United  States  specimens 
1  flkill,  eECollonqo,  and  cheapness  in  proditction, 
0n  die  lawi  and  fliical  policy  of  the  United  States 
H  for  years  been  specially  &amed  and  maintained 
lb  A  Tiew  of  excluding  thoatj  samo  products  from  their 
iicEti,  ind  aUo  from  provontiog  their  own  citizens 
m  taking  advantage^  through  the  reciprocal  exchange 
thotr  domestic  product*,  of  this  Bame  skill,  exc^ence, 
cheapaess.  But,  pertinent  undoubtedly  m  is  this 
Mtian,  and  difficult  as  it  certainly  miist  be  for  any 
liwu  of  the  United  Btates  interested  in  tbe  oxhibitlon 
iitisfjictorily  answer  it,  it  is  nevertheless  my  Qpinion 
it  furv^ign  manufacturers  will  make  a  grievous  mifltolte 
withholding  their  products  from  file  Philadelphia 
hibition  of  1876  ;  and  that  there  are  in  some  respects 
»  coijont  reasons,  even,  for  their  contributing  to  the 
Had  States  *'  Centennial  '*  than  have  existed  in  the 
9  of  any  of  the  prior  European  International  Exhibi- 
^  For  what  btsttt?r  opportunity  can  posniby  be 
toifd  to  a  foreign  manufacturer  to  convince  a 
Uifhted  peopLo  of  the  terrible  economic  blunder  com^ 
lid  in  rcatriettng  exchanges  by  an  extravagant,  pro* 
my  tariff  on  imports  than  to  publicly  contrast  the 
3M  of  foreign  productiojis,  freo  of  duty,  or  under 
|ttr%tQ  imposta*  impoaed  solely  with  a  view  to  revenue, 
ll  the  pre  vailing  prices  under  the  e  sis  tin  j^  American 
ff  ?  In  short,  I  hftve  no  doubt  thiit  by  a  j  udicious  show 
fitt^tgn  commodities,  boarin;^  placards  atifcting  clearly 
^Nwditions  and  coat  of  production,  more  can  be  aooom- 
hoi  m  a  single  season  in  educating  the  American 
1^  up  to  a  clear  perception  of  the  immense  benefits 
tab  to  remit  f^m  an  unrestricted  commercial  inter* 
rse  with  foreign  nations,  such  aa  now  exists  between 
•spEirato  and  indufftrially  diversj^  rtates  of  the  Union, 
n  has  been  achieved  by  all  that  has  been  written  and 
I  on  this  adbjoct  in  this  country  during  the  lut 
Jtct  of  a  century.  Through  you,  therefore,  as  secre* 
f  of  the  Cobden  Club,  1  desire  to  impresa  upon  the 
ibers  of  the  club,  and  upon  aU  fiends  of  economic 
Km  in  Enrope  and  elsewhere,  the  importance  of 
jilig  foreign  manufacturnra  to  send  to  the  Philadelphia 
Libitioa,  not  only  a  full  and  typical  assortment  of 
y  rwpeotivo  products,  but  that  each  exhibitor  also 
tt  to  be  prepared  for  exhibition  or  geoeral  distribu- 
%  thenwith,  a  dear  tmd  itiocinct  statement  of  1^@ 


price  at  which  his  goods  are  now  sold  in  the  United 
States  under  the  existing  Americaji  tariff,  and  which  they 
could  bo  sold  for  in  gold  if  allowed  importation  £ro«  of 
duty,  or  under  a  duty  of  20  per  cent,  ad  cahttm*  Td 
do  this,  it  will  not  be  necessary,  in  my  opinion,  to  obtain 
any  official  authorisation  in  advance  from  the  directots 
of  the  exhibition.  For  the  fundamental  idea  involved  in 
all  industrial  exhibitions,  and  more  especially  those  of 
an  tntemationat  character,  is  education  in  respect  to  all 
the  conditions  involved  in  the  production  and  use  of  tii6 
things  exhibited.  So  that  it  may  bo  confidently  asaerted 
that  if  any  attempt  should  be  seriously  mride  at  Phil* 
adelphia  to  restrain  any  exhibitor  from  propfjrly  statiiig 
tiie  coat  or  selling  price  of  his  commodities  under  vaty- 
ing  conditions,  the  motive  would  be  so  obvioualy  a  desire 
to  prevent,  for  purely  selfish  and  claas  intereats,  the  people 
frumchtainmg  legitimate  infarmation,thatpnblioQpiniosL 
would  not  for  one  moment  tolerate  the  restriction,  Ift 
further  illustration  of  this  subject,  I  append  the  following 
extract  of  a  letter  recently  addressed  to  me  by  Mr,  J*  B, 
Moore,  of  New  York,  one  of  my  former  official  aaaistanta 
under  tbe  Government,  whose  thorough  acquaintance 
with  our  American  fiscal  system  enables  him  most  happily 
to  confirm  my  views  lu  respect  to  the  opp^srtunity  now 
alTorded  for  exposing  to  the  people  of  the  UniUKl  States, 
the  extravagance  and  abflurdities  of  their  existing 
tariff:—**  As  an  example  of  what  may  be  taught  at 
Philadelphia,*'  writes  Mr.  Moor(»,  *'  suppose  we  take  the 
well-known  fabric  which  bears  Ihq  name  of  *Alpa<^/ 
A  quality  of  this  article  of  women^s  wear,  which  oosti  la 
Bradford,  England,  from  Sd.  to  M,  per  yard,  cannot  be 
sold  in  New  York,  owing  to  a  duty  of  G7  per  cent  ad 
,  siortia,  and  a  premiam  of  from  12  to  io  per  eent>  on 
gold,  for  less  than  ;J8  to  40  cents  currency.  But  if  an 
exhibitor  of  this  quality  of  fabrics  should  append  to  them 
a  placard  bearing  in  clear  printed  letters  words  to  this 
effect  I — *  This  alpaca,  which  now  sells  in  New  York  fof 
40  cents  per  yard  currency ,  could,  if  admitted  duty  free, 
ba  eold  for  23  cents  per  yard  gold."  Then  *  he  who  runa 
may  read,'  and  need  no  interpreter  to  teill  him  ths 
meaning  of  what  ho  reads  ;  and  if  a  similar  cotirae  were 
taken  by  all  foreign  exhibitors  and  a  truly  great  display 
of  foreign  goods  were  mode,  then  every  woman,  to  say 
nothing  of  tbe  men,  who  enters  that  devoted  *  Centen- 
nial '  will  become  a  froe-trader,  and  I  need  hardly  pro- 
phecy to  you  the  infiuenoe  such  an  important  auxiliary 
will  have  on  future  political  platforms  and  elections.  The 
Centennial  'cactus  tariff '  may  thus  blossom  for  the  last 
Ume,  and  then  wither  under  the  glass  roof  of  the 
Philadelphia  Exhibition,  with  ne  prospect,  kt  ns  hope, 
of  blowoming  again  within  the  ooming  eentury/' — I  uDp 
yonn  oiost  respectfully,  Bj.yii>  A.  Wsu^, 

Colonel  Foroey,  the  United  Statei  Centennial  Oom- 
misaioner  for  Europe,  says  that  the  statement  generally 
published  in  Europe,  anil  alluded  to  in  several  of  tha 
London  papers,  that  the  people  of  the  United  BtatM  azft 
not  showing  sidfioient  interest  in  the  IntemationsI  Ex- 
hibition at  Philftdelphia  in  1876,  must  ereate  an  injorioui 
impression  unless  authoritatively  oorrocted.  A  cable 
telegram  from  Mr.  A.  P,  Goshonii  Director-General  of 
the  Centennial  Exhibition,  dated  Philadelphia,  Sep- 
tember 21  th,  in  forma  him  that  the  entire  space  set  apart 
for  the  United  States  in  the  exhibition  buildings  hai 
been  taken  by  the  American  exhibitors  ;  and  letters  from 
Philadelphia,  dated  September  Idth.  announce  that  th9 
American  representations  will  be  full  and  varied,  and 
that  all  the  States  and  territories  will  f  umiab  specimens 
of  their  resources  and  ingenuity.  Europe  has  already^ 
through  her  diff^ent  nationalitieB,  accepted  the  space 
allotted  by  the  Commission,  and  every  other  c-oimtry, 
with  a  few  exceptions,  has  followed  the  example. 


A  report  from  Lyona  states  that,  on  the  whole, 
tbe  French  sUk  er<»p  of  this  year  is  about  e|ual  to  tha  Jsat 
It  is  therefore  believed  that  the  supply  will  be  ample. 
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CHALET  ARCHITECTURE  IK  SWITZERLAND, 

Both  sociidly  mad  artisticallj  thore  ia  mnch  that  ta 
attractive  In  tlie  arcMtectui'G  of  the  Sirias  cbilet.  It  is 
019  eBpeci*lly  in  the  treiTiian  oantcms  th»t  those 
J  ifooden  buildiDgB  are  to  ho  mPt  with  in  their  aimient 
[  &(rni.  Under  the  influence  of  their  lui mediate  neigh- 
-  hautB  they  rtb  rapidly  dieappearing  Ikim  the  I^en^ih 
'  t&d  ItoMttn.  canloiUi  to  be  repkcdd  by  more  eeonomicfd, 
if  le«i  pictnreiqciB,  oonatraetions  of  stone  or  htickg. 
Mr,  StmnifT^  Beeretniy  of  L«gition  jit  Beme,  haa 
obtained  KB.  lujcomit  of  the  ehiUet  architectnre  of 
Swit^erlatid  from  Profeeeor  Glttdhach,  cf  the  Zurieh 
PolytechtJic  BchooJj  which  h<*  h&B  embodied  in  hit 
report  uij<m  th<j  prgducUon  and  eonsmnption  of  timber 
in  thftt  countty.  Although  there  in  mnck  viuiet^  in  the 
plant  of  chAleti,  itill  the»  afe  certain  great  principles 
which  ar*  hardly  ever  depArted  tmm,  which  demonatrate 
the  affinity  between  them  imd  the  older  atjl©  of  QGrmun 
peatanVs  houses,  of  whji^h  specimen  a  may  still  be  aeen 
in  the  Bkck  Forest.  This  AfiBnity  iia  mofft  evident  m 
the  arracgt'ment  of  the  family  roomj  which  fonns  the 
chapicturietic  feEtore  of  the  German  cottage.  As  n.  rule, 
this  room  holds  such  &  position  m  the  southern  comer  of 
the  housej  that  the  fiun  shines  through  it  diagonally .  It 
!■  nearly  &  quarts  imd  the  walla  on  both  sides  of  the 
noTtht)m  comer  axe  pierced  with  tmmeroiis  contiguous 
windows,  which  throw  light  npon  ihe  loi^  working  and 
ealmg  tabJe  in  this  comex^  This  is  the  ^thering  place 
of  the?  famil^t  wh^re  the  light  and  the  warmth  of  the 
(mn  m)iy  be  enjoyed  from  morning  to  STomng.  Benehes 
are  Bx^  to  both  of  the  sminy  w&ils  under  the  windows^ 
sad  these  have  small  compartments^  which  can  readily 
hf9  opened  by  the  hand  of  anyone  sitting  on  the  henohea. 
These  windows  generally  oommand  a  beautiful  view, 
whilst  a  mere  turn  of  the  head  enables  the  person  enjoy- 
ing it  ftom  the  benches  to  keep  a  watchful  eye  upon  the 
proceedings  of  the  other  inmatea  ol  the  room,  llio 
windows  are  mostly  latticed,  and  a  projecting  roof 
aheiteri  the  interior  of  tbe  room  from  the  mid-day  myi 
of  the  summer  snn.  Not  only  is  the  symmetrj  of  the 
frontage  sacrificed  to  this  arrangement  of  the  windows, 
bnt  not  unfr«quently  in  the  TiDages  hoaa^a  will  be  n^et 
With  whith,  with  a  total  diartgard  of  the  street  line, 
crane  out  in  front  of  their  netghboora  for  the  sake  of  a 
fraer  view.  The  lowncas  of  the  roomSi  the  panelling  of 
t3se  walls  and  ceiling,  and  the  stout  boards  of  the  lioor, 
combine  to  retain  in  winter  tho  heat  radiating  Irom  the 
huge  tiled  stove,  which  GHn  the  oomer  opposite  the 
windows*  Close  to  it  are  steps,  which  serve  for  seats  in 
told  weather^  and  If^d  through  a  trap^door  to  nn 
upper  room,  which  dtrives  ite  wannth  mm  the  some 
atore.  In  a  third  corner  stands  the  immense  drcaser  or 
■ideboard,  provided  with  open  und  locked  compiLrtments, 
nnd.  a  flap  which  serves  as  a  wash  table-  A  clock,  with 
hanging- weights  and  some ncuUy -^carved  wooden  chains, 
complete  the  furniture  of  tho  lumily  room,  which  only 
iki^n  m  the  poorer  and  richer  dwellings  in  the  leiiar  or 
opnler  amount  of  earring  wbioh  adorns  the  panels  and 
mmitiife< 

Fwom  the  square  ahap«  of  tho  family  ch amber  la 
dTt»lved  tbe  groimd-plaiL  of  the  old  buildings.  Next  to 
that  room  is  the  sleeping  apartmc^nt,  wluch  fills  the 
adjacent  space  in  the  frontage,  and  i^trotches  back  the 
aame  distance ;  htshind  both  ol  iJicm^  and  completing  the 
ground  floor,  ia  the  kitchen.  The  kitchen-canpe  is 
sitoated  behind  thu  above -mtmt  ion  Bii  fttovt^,  which  is  the 
only  one  in  tbe  house.  Either  cue  chimney  is  made  to 
aarro  for  both  ires,  or  the  kitclien  smoktj  is  ielt  to  find 
its  way  tmt  oi  holes  In  the  roof,  to  whidi  the  walla  of  a 
portion  of  tho  kitchen  oxtend  in  heights  CJn  the  souths 
west  and  north- ceiat  sidea  of  the  house  ot^  stepi  leading 
up  to  two  oppoiii««iik^aiio^  to  the  kitchen^  which  are 
protected  by  the  ^ri^*'''  ■  '  f*  The  spaces  nmder  tbe 
landings  of  thoffc  cti  inmetimes  enclosed  and 

uUlbcd  aa  pigsttca,  i\  ,.ts  of  stairB  l<*ad  from  the 

Mtcheil  downwards  to  the  teUttrs  Kxrd  upwards  to  the  two 


front  roome  utidem&nth  Ib^  gablet.  a&ij 
balconiei  on  thi)  i»idf^.  The  ffeol  «f  the  b(|i.»  t  \j 
ths  most  important  piiirtion^  itail  Cot  it  ai«  1 
chief  eSbrtfl  of  the  wood  carver.  Tb»  bitk  vaD h | 
Tilly  left  perfectly  unomamented.  S^jib©  i.if  thifi 
have  only  a  ground  floor,  dirideil  in  tb>  ! 
described,  into  a  family  room,  sleepiitf  \ 
kitchen^  In  rare  instibices  theirs  on  m  i 
two  floors,  b^t  the  general  plaa  h  Hhni/mi 
Occasional  chalets  are^  indeeo,  to  1i6  mut  ^Ibl 
there,  construe t^'d  on  a  tolaQy  dllmnt  ifita^  < 
instance,  with  a  kitch^i  m  the  eso^  of !»  ' 
lighted  firom  abore ;  or.  as  in  tha  BifiMi  'Jl 
where,  when  two  fuT  ia  eR»  hMH^ j 

often  the  rase*  the  cbi^ '  I  down  tt»i  " 

partition  wall  suhtcnaini: 
sloping  sides  of  the  root  ll 
the  finest  specimens  of  hu^^.  ,.  . 
length  of  the  aides^  are  to  "he  n* 
taatically  decorated.    The  hams  ; 
times  attached  to  the  house  and  aom^tiai^  i 
the  interior  of  Bwitzerland,    sod  in  th*  i 
tricta^  the  former  is  usoally  the  case. 

With  respect  to  tht^  mode  in  which  tV t* 
put  bogetber,  ^wiss  chulets  may  be  said  to  h 
styles ;  two  of  these  are  undoubtedlv  of  i^nala 
and  are  distinguished  from  the  thirj  by  U»MI 
walls  are  conatrtict^d  entirely  of  wood,    T^  iftvl 
longs  the  so  colled  hlock-ho^  chiiiet  whic^iif 
raised  ooniidOTahly  above  the  ground  wi  frnt 
tions.      The  wmHs,  proiccting  one  h&ymi  Ikii 
ooBftructed  of  itout  phinka  of  fir  or  ?■-'*'  '  ' 
^e^ar  by  means  c^f  wooden  pin#*      1 
f^me-house  style,  itt  vhieh  the  wallj. 
( old  German  houses,  ore    built  of  strvtJK  > 
I  grooved    to  receive  planking  secured  ij 
j  and  bolts.      The    third    style   of  chAkt  ▼ 
^  he  called  the  pasielled,  or  tndlii^work,  ntflir 
was  inlroducea  into  north-east  SwitaerlialSi:^- 
ginning  of  the  last  eentuzpr  in  conii  . 
creased  price  of  wood.      It  is  related  lofhrt 
above  described^  which  is  has  entirely  s 
districts*  and  cspedally  in  the  cneitoii  (  ^ 

be  conaidered  aa  5  sort  of  ^mnailiaii  ilf  li  **^ 
chalet  and  the  ordinary  hmtm  m  gaitrti  ■■  I 
townB,  It  ia  built  ttpoii1u|h  ctoDt  fyuuWiT 
which  a  series  of  Ught  beaiiii,  interiaead  «  «  to  i 

Species    of  trellis -work,   man  ttpwffdt  vi^' 
iagonally  to  support  a  projecting  roof  ol  i 
actcr ;  the  spaces  between  the  bmms  art  t 
rubble  and  plastcET.      A  distinguished  ' 
opinian  that  some  of  the  love  of  home  m 
the  Swiss  may  pt-r^----  '^  -  tiue  to  the  < 
and  canninglT  1  dweli^ 

fccEng  is  eo  cfosi  '  t^d. 


The*  eonatunption  of  petroleuta  tu  1 
per  red  to  be  very  In^gei  and  shipldd^  urn  1 
America^    J«pan,  howavev,  poswjfi  lupklte  ^ 
own  lisrrtoTy,  and  §oms  tim*  STnc*  «  Itpsl 
fttnt  £0  Petmaylvnma  lo  obtain  infottuMlSI 
pruoeaa  of  produd^ickii  and  preparatkiOH.  l^MM 
SCatas purohasiog the ^ijceswry  jtmrAHmmij 
sludiei  Ckf  iha  nibicct. 

In   JHI*!,   Qermnny  imported 
M.    ^ 
2%  2..,.  ^,  ..  ^..,v^. .  .-..>-■,  . 

The  receipts  t^f  tbv  ¥t*^' 
first  half  <r.t 
ccmijsred  u 

is  alTjbivlat'     ^ -    ^    ^    -        ... 

metre  wat  20-7s7  it,  tbia  yvar i«nat  iitWSi>  ^  J 


[PBOVEHENTf^  IN  THE  MANTJFACTURE  OF 
SULPHURIC  ACID. 


IjBoagit  tliB  many  improvements  which  ire  conaUntly 
Iwieet  within  industrial  manufactareft,  noaa  are  ao 
MTta^t  »M  thotia  which  accelerate  thd  e^ed  of  pfodac* 
i  cf  fh&  raw  materiij,  or  which  hung  nhout  the 
Mpetuog  or  Iraprovemsat  of  such  material.    Thi»  ia 
egniMd  at  oooe,  seeing  how  much  farther  the  influence 
luch  improvementa  it  feit    Sulphuric  flcid.  although 
tini^tv  n.  mw  material*  yet  oocupiet  a  position  in 
KDifla]  manufActaiMof  undoubtedly  etjual  importaowJ, 
i  my  true  advance  in  the  procesa  of  it«  manuCacture 
tit  Im  TOCo^aifled  as  a  volu&hle  gflon.    Tho  statement 
en  repeatedf  but  neTerthGlesa  true,  that  a  na^en's  in* 
irkl  position  and  commercial    prosperity  may  be 
[pd  of  by  the  number  of  tons  of  sulphuxic  acid  pro- 
sed annurJly,  (jiviia  an  idea  of  the  uiiiqao  position 
joh  this  substance  oecupiee.    Thia  is  due  to  the  large 
latwr  of  commercial  producta  which  are  obtainable  by 
lidt  md  th©  very  wide  application  which  aome  of 
m  hate,     The  dov^lopment  of  the  eulphuric  acid 
laitry  has  tMsen    extraordimiry.      The  m-at  factory 
tay  importance  for  ita  production  in  England  waa 
\ekd  leas  than  a    centaty  ago,   while  it  waa  firat 
via  in   London    in    the  year   17711.      In   1863    the 
lUSBjlum'  diatrict,  the  great  centre  of  the  mnnufac* 
?p,  produced  ftbotne  700  toni  weekly,  independently 
^fnption  of  the    acid  in   the  aoda  trade; 
H    amount    had    been   iucreaaed  to    mote 
am  per  week*    Since  the  mtroductioa  of 
impfovementa  very  little  advance  hnA  been 
I  iritifacture,  the  procesa  being  carried  on 
)  and  with  eitrenidy  little  loaa,  ao  that 
.  n t  was  offered  for  ita  impro  vement.   1 1 
I ,  howdver,  from  statementa  which  may  be 
'urate^  that  in  a  very  simple  manner  the  cott 
ijtiun  m[»y  be  very  materially  reduced,  and  upon 
intic  a  manuiactnte  ev«n  a  comparfttifoly  small 
. .  Li  on  in  coat  wiU  be  of  consLderable  moment ;  in  the 
w.:iit  caae,  a  difference  of  one  shilling  pet  ton  ropre- 
atifij?  about  £50^000  with  roferenee  to  the  annual  con- 
mption  of  Engknd, 

Tne  proceae  aa  nBUfilly  carried  out  is  aa  followa:^ — A 
l|hnr  mineral  ia  burnt  upon  the  hearth  of  a  furnace  in 
Utte^ence  of  a  sufficitmt  supply  of  air ;  the  aulphurotia 
U  10  formed  is  aeot  foiwarl  into  a  large  leaden 
mtber,  being  cauaed  to  cany  with  it  in  ita  paaaage  a 
mtity  of  mtroua  fumes,  which,  fumea^  in  the  chamber, 
'he  vehicle  or  carrier  for  the  tranaference  of  the 
-  from  Uio  air  to  the  aulphuroua  acid,  the  latter, 
w»*.iuoTitly.  becoming  otidiaod  to  form  sulphuric  acid* 
MittETent  points  of  the  chamber  jots  of  steani  are  intro- 
twd  for  two  pufpoaea— fitst,  to  aupply  the  proper 
mni  of  water  for  the  hydration  of  the  aulphnric  acid 
apeund ;  and  second,  to  cause  tho  precipitation  of  the 
iformed  acid  on  to  the  floor  of  the  chamber^  from 
lifiRce  it  may  be  run  off*  For  a  long  time  it  was  con- 
l«ed  that  a  ocfrtain  heat  in  the  chamber  ahould  be  mam- 
iMd,  and  tliat  the  steam  thus  introdnced  also  effected 
SSauIt :  this  feaa  ainco,  however,  been  proved  to  bo 
iWieoiiBL  In  every  2,000  tona  of  acid  formed  in  the 
tmier  there  are  contoiiied  about  1,000  of  water,  which 
'  liiedng  that  none  ia  introdaced  in  any  other 
Euurt  have  been  obtained  by  the  condenaation  of 
jjuu,  The  improvements  referred  to  consist  in  the 
t  In  the  placo  of  thia  etcam  of  what  haa  been  called 
I'^'^vpmed  ^'  or  **  atomised  "  water  or  spray,  thia  spray 
rjpcted  into  the  cbambera  in  the  place  of  the  iteam 
Ih.  JSprongol,  whoae  invention  this  is,  has  been 
*  1J^  matter  for  some  oonaiderable  time,  and 
.tiwtod  the  perfect  saoceai  of  the  improved 
i%  at  the  Lawea"  Chemical  Manure  Company 'a 
_™king.  It  would  seem  that,  beyond  the  chief 
Ig*,  that  of  the  aaving  of  fuel,  tbere  are  other 
hrantagesto  b©  obtained  by  this  method  of  working; 
I'iiMlftTif*  the  chamber  ia  mucli  cooler  without  Ibe 


uae  of  the  sieaoit  and  it  ia  found  thit  the  yield  of  acid 
ia  better  mute  snoh  oircumatanccst  while  at  the  game 
time  the  chaniber  can  be  causod  to  do  more  work«  aa  a 
gTcater  quantity  of  the  gaaea  will  be  contained  in  them 
at  a  given  time,  owing  to  auch  gaaea  occuping  a  less 
volume  at  the  reduced  temperature.  The  water  spray 
is  produced  by  the  use  of  a  smiUl  quantity  of  ateam, 
which  is  made  to  oacape  from  a  platinum  j  jt,  under  a 
pressure  of  about  two  atmoEpherea,  into  the  centre  of 
a  How  of  water. 

Twenty  pounds  of  Bteam  used  in  this  way  will  convert 
SO  lbs.  of  water  into  a  fine  mi  at,  the  actual  weight  of  wbtcli 
iaauing  from  a  jet  of  the  above  bijiq  amounts  to  about 
one -third  of  a  ton  in  tweaty-four  hours.  Theac  jola  are 
placed  in  the  sides  of  the  chambera  about  40  f«^et  apart, 
being  ffi^pUed  with  water  from  a  tank  above.  The 
flaying  ot  ooal  by  this  arrangement  amounts  to  about 
two-thirda  of  that  formerly  burnt,  and  from  statementa 
made  hy  Meaara,  Jjawca,  it  would  appear  that  they  liave 
already  saved  by  thii  means  during  the  post  year 
Qpwaids  of  1,000  tons  of  coal.  The  amotiot  of  pyrites, 
and  also  of  nitre  uaed,  is  also  reduced  for  the  productioa 
of  tha  same  amount  of  acid.  Dr.  Bprengel  ia  to  be 
congmtulated  upon  having  miide  thia  aimple  and  vo^ 
practicable  improvement,  which,  if  it  be  adopted  wita 
uniform  luccesa,  will  mark  a  groat  advance  in  the 
manufacture  of  by  far  our  mout  important  chemical 
product.  . 


FOSSIL  RESIN. 
A  new  foami  reein  haa  been  diaoovered  in  Bokovina, 
Austria,    to  which    the  name  of   MAhrauJiU  has   been 
given.    Acoording  to  a  comjnunioation  firotn  the  Baroa 
de  SchrockuigOTmii  resin  is  found  in  the  nelf^hbourhood 
of  the  village  of  Wamma^  and  preaenta  conaidQrahle  ana^ 
logy  with  the  other  kinds  of  the  aame  aubatance  wMoh 
occur  in  Gallicia,  South  Austria,  and  Bohemia,    Thai 
Bchraufite  of  Wamma  ia  met  with  ia  a  stratum  of  schia- 
toae  sandstone,   traversing  the   beds  of   petroleum  of 
Ropianka,  and  the  sandstones  of  Magura ;  it  forms  veins 
the  thick oeaa  of  which  vary  from  1  to  10  centimetrea 
(0' I  to  4  in.)*  The  lareest  piece  hitherto  found  is  1(5  oen- 
timetrea  long,  9  broad,  and  6  thick  (6i  X  3i  X  3  in.), 
and  is  deposited  in  the  mineralogical  collection  of  tl^ 
Minister  of  Agriculture,  Vienna,    The  hardneaa  of  this 
subfttanoe  varies  from   I  to  1*12.    The  fracture  is  oon- 
conchoidal,   but  often  lamellar;    though  turning  in  a 
lathe  is  out  of  the  question*  some  pieces  are  capable  of 
being  polished.    The  colour  is  purplisb,  sometimes  de- 
generating to  a  duller  hue.    Fleece  of  the  former  colour 
contain  4|  per  cent  of  hwroscopio  water,  a  oircum' 
stance  wliich  renders  them  friable,  and  consequently  unfit 
for  being  worked.    Pieces  of  the  blnod-red  colour  oon- 
lain  06  per  oent*  of  water,  which  the^  lose  on  being  heated, 
at  the  aame  tiro©  aasuming  a  blackiah-brown  tint.    Their 
atrueture  is  more  compact  but  they  will  not  take  a  polish. 
Fusion  t^ea  place  at  3Sfi«  Cent.  (61«B°  Fahr.),  with  m 
eonaiderable  disengsgement  of  gaa  and  the  deoompomtioa 
of  the  whole  mass;  other  reaina  all  melt  at  270°  or  200" 
Cent,  (518«  or  664"  Fahr.).    Sohraufito  is  but  eligUly 
soluble  in  alcohol,  benzine,  and  chloroform,  but  entirely  so 
in  aulphnric  acid ;  with  camitio  alkalies,  it  forma  reddisii*  i 
brown  soaps,  the  colour  of  which  is  deattoyed  by  chlorinft 
gaa.    After  distillation  it  leaves,  as  an  ultimate  residuum, 
a  reddish-brown  colophony,  which,  like  that  from  meer- 
RChaum,  yielda  with  turpentine  or  the  fat  oils  a  i 
brilliflnt  varnish,   Quantitative  analyais  gi^es  the  foU 
ing  roftults  t — 

Carbon -.--    73^1 

Hydrogenp .  •>  ,..«*,... -  -  *      8'S2 

Oxygen.  * » .  -  *  •     n'37 

100' 

Special  etperimenta  lead  to  tiie  belief  that  this  fossil 
resin  ia  not  similar  to  meecsohaam,  but  that  it  ia  &  dis- 
tinct substance* 
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THB  NEW  ADULTERATION  ACT. 

Qnthe  lat  inst,  tlie  Act  to  repeal  the  former  Statutes 
onadnlteratioiifl,  and  to  make  better  provieioii  for  the  sale 
of  food  and  drugs  in  a  pure  and  flrenuixie  condition,  came 
into  operation.  The  term  <*  footT'  includes  everyarticle 
usedtfor  food  or  drink  by  man  other  than  drugs  or  water, 
and  *'  drugs"  comprises  medicine  for  internal  andeztemal 
use.  The  new  law  has  application  to  the  United  Eing^ 
dom,  and  makes  an  important  alteration  as  to  offonces. 
Hitherto  it  was  sufficient  to  show  that  an  artide  was 
adnlteratady  and  many  shopkeepers  have  been  fined  for 
selliiig  commodities  as  they  reoeiye  them.  H  is  now 
proTided  that  if  the  defendant  in  any  prosecution  prove 
K>  the  satisfoctbn  of  the  C!ourt  that  he  had  purchased 
the  article  in  question  as  the  same  in  natuie,  substance, 
and  quali^  as  that  demanded  of  >»iTn  by  the  prosecutor, 
'<  and  with  a  written  wazranty  to  that  effect,"  that  he 
had  no  reason  to  belieye  at  the  time  when  he  sold  it  that 
the  article  was  otherwise,  and  that  he  sold  it  in  the  same 
state  as  when  he  purchased  it,  he  shall  be  discharged 
from  the  prosecution,  but  shall  be  liable  to  pay  the  costs 
incurred  unless  he  has  given  due  notice  that  he  would 
rely  on  the  above  defence.  The  offences  under  the  new 
law  are  described,  and  the  Act  prc^bits  the  mixing  of 
ii^urious  ing^redients,  and  thesefiing  of  the  same,  under 
heavy  penalties,  with  exemption  in  the  case  of  proof  of 
absence  of  knowlsigef  U  WMt  W  shown  that  such 
article  is  iniurious  to  health  ;  but  the  result  is  to  be 
different  where  the  ingredient  is  not  injurious  to 
health,  and  was  not  used  frauduloitly^to  conceal  the  bulk 
or  the  inferior  quality  of  the  article.  No  person  is  to 
abstract  an^  part  of  an  article  before  sale  and  to  sell  it 
without  notice.  The  Act  provides  for  the  appointment 
of  analysts  in  the  United  Kingdom.  Any  puichaser  of 
an  article  of  food  or  a  drug  can  have  the  same  analyzed 
at  the  expense  of  10s.  6d.  Any  medical  officer  of  health, 
inspector  of  nuisanoes,  or  inspector  of  weights  and 
measures,  or  any  inepector  of  a  market,  or  any  police- 
ooostable  acting  under  the  direction  and  at  the  cost  of 
the  local  authority,  may  procure  a  sample  and  submit  it 
to  be  analvzed,  and  a  person  refhsing  to  sell  the  same  is 
to  be  liable  to*  a  penalty  not  exoeefing  £10.  After  an 
article  had  been  analyz^  proceedings  may  be  taken,  and 
.  every  penalty  may  be  reduced  or  mitigated.  Another 
alteration  in  the  Act  is  that  a  defendant  may,  if  he  think 
fit,  tender  himself  and  his  wife  to  be  examined.  Justices, 
on  any  complaint  before  them,  may  send  an  article  to 
tiie  Inland  Revenue  Commissioners  to  be  analyzed.  An 
appeal  is  given  to  the  Quarter  Sessions.  For  forging  a 
certificate  or  warranty,  the  offender  is  to^  liable  to  two 
years'  imprisonment,  with  hard  labour ;  and  for  a  wilful 
misappUoationof  a  warranty,  or  for  a  false  warranty  or 
felse  label,  to  a  penalty  of  £20.  From  and  after  the  Ist 
January  next  tea  is  to  be  examined  by  Customs  officers 
on  importation,  and  if  found  to  be  unfit  for  human  food 
is  to  be  forfeited  and  destroyed.  There  are  several 
provjsiotts  as  to  the  execution  of  the  Act  in  Enirland, 
Scotiand,  and  Ireland.  ^     ^ 


Prom  some  experiments  made  at  Trieste  for  the 
purpose  of  comparing  diffiarent  coloured  lights  and  white 
light  from  different  oils,  it  was  ascertained :—  1.  That 
the  wbite  Kght  given  by  petrdenm  is  much  more  intense 
tiian  the  ^ite  light  of  paraffin ;  this  last  substanee  it 
besides  hable  to  give  an  intermittent  light  and  even  to 
go  out,  which  constitutes  a  serious  drawback.  2.  Of  aU 
the  lights  nuniahed  by  olive  oil,  after  a  white  Kght,  the 
red  IS  the  most  brilliant  and  green  the  Aext.    The  experi- 

"?5?iT*^  ^^  ^^  ^"^  lantems  provided  with  glasses 
of  aiffiaient  eolonrs. 

The  International  Congress  for  the  Establish- 
S^°L**Y'^fSJ?.S?*^?^  Numbering  Yarns  will  meet  in 
mSSiT  ^V^*^  ^™**'  unto  the  presidenoy  of  the  Italian 
B^-Sld^vfeSr-      ^I-^oon8««esmetin 


JUVJKNILB  EDUGAnOK  IS  JAPAS. 

For  the  infonnation  of  tiie  obssrrsn  of  Jtaam 
manaecs  and  onstoBi,  tiM /«fMM  IfM  ghwa  soa^iiBi 
budget  of  notes.  Aaongst  other  tomes  it  is  Mod  ^ 
the  education  of  children  at  sohool  ni^  cqoumms 
before  their  seventh  vear,  aoootding  to  the  JapsBMBtdi 
of  reckoning  age,  and  b(^  and  ^£  in  the  infut  iMi 
receive  their  instmotion  togetiier.  Alaekydayischnn; 
the  uMsltiflM  is  lliebsginmngof  tfaessooadMirfk:fte 
scholar  takes  a  present  totheteadiflr,  aadslwedtetr 
his  sehool-fellows,  his  parents  or  idbAfesjrofiiiM  fti 
usual  pencils,  paper,  desk,  inkstand,  &e.  ^tetkra 
is  the  /,  So,  J2s,  m  the  vnlgur  akirahma,  the  nam^ 
the  names  of  persons,  oonntries,  eities^  ftc.,ef  JsyiB,ii 
theord«>imp«rt6d.  This  is  the  inferodustofy  Ai  am, 
hand  learning,  or  writing  school  oooise.  Tothisnc- 
oeeds  the  study  of  the  «^ji^tif-afm.  Thegtndieiofgbb 
generally  conclude  witkthe  Omtm-ImO'Ompih  the  Jub. 
MU'l'Shiu-^  verse  from  one  of  a  Inmdred  poatk  A  book 
of  greator  pretension  prepared  for  roung  hidisi  of  non 
advanced  powers  and  greaber  capacity  fofiows,  asl  a  fnr 
kindred  works  which  can  hardly  be  called  school-boeh. 
Boys  are  taught  to  w^  the  Chinese  chsiaetai;  thai 
follows  a  chud's  book ;  next,  the  volume  of  Ooafem 
The  Chinese  classics  fbllow,  and  the  boy's  msmorfoftfs 
eye  ftn*  Chinese  characters  is  fully  exerosed,  botaonon. 

School  holidays  m  the  olden  time,  and  befotefttiBtio- 
ductioa  of  foreign  professors  Mi  lUitum,  were  on  the  U, 
Idth,  and  25th  of  each  month.  Before  the  bitter  d^.  tte 
pupil  brought  the  monthly  contribution  totiietaidB; 
and  a  copy,  to  show  by  oomparison  with  the  iHt, 
the  progress  made.  The  half-yearly  exhibitus  s  i 
great  event,  a  day  for  the  display  of  best  dotho^  aid  tfe 
enjoyment  of  good  tilings  in  the  fonn  of  cakei,faD^^ 
paid  for  of  course  by  the  friends  of  tiie  pnpik,  ^  bve 
also  to  make  donations  to  tiie  teetoher  in  wmter  lor  f^ 
viding  charcoal  to  warm  the  sc^iool-room.  Thebo^i^ 
girls  are  separated,  the  girls  remaining  near  the  tnbbff, 
while  the  boys  are  placed  nearer  the  door;  or, if  tboe 
is  an  upstairs  room,  the  bigger  boys  are  sent  &a* 
in  charge  of  the  assistant  teacher  or  pupil  tsMbi^ 
School  parties  and  picnics  generally  demand  ibt  tk 
pupils  be  dressed  alike,  especially  the  ^pli,  i^^ 
addition  to  the  writing-school  attuid  singing,  dasebi:. 
and  music  teachers.  The  weidtiiy  alone  can  afford  to 
have  their  daughters  taught  at  home. 


COBEESPOVDEHCB. 


THROUGH  RAILWAY  TO  INDIA. 

Sm,— The  publication  of  the  Rev,  Dr.  Long's  Mper 
on  **  The  Rnsdan  Advance  in  Centeal  Asia,  in  ito  w 
mereial  and  Social  Aspects  towards  India  and  tkBU' 
is  accompanied  by  a  map,  i^iioh  shows  only  the  fiosiB 
projected  Imes,  ndiile  it  does  noi  exhiUt  ttke  Imev^ 
is  actually  in  progress  through  Tmkey,  and  whkk  m- 
mercially  and  pohtically  is  oi  great  ioiportance. 

From  England  the  cosanunication  existe  wik  ^ 
Danube  ok)se  to  the  Servian  frentisr  at  Bdgxadft  ^ 
mml  line  to  the  Black  Sea  and  Oomritantinople  hea  )(■$ 
been  efiectoally  woriced  from  the  pmnt  on  the  Iksi^ 
hy  river  steamers  to  Rnschuk,  and  thsnoe  by  nilvijr  i^ 
miles  long  to  Varna,  and  by  BUu^  Sea  stssmers  t»  Oos- 
stantinople.  This  sJso  affuds  steam  eonmmnioiiMB  tc) 
l^ebisond,  and  thereby  aooess  to  the  old  rovte  t»F^ 

At  Bel^^ade  we  have  a  stopping  point,  as  the^vviv 
Government  are  afraid  that  tiie  throu^finsidDgr 
access  to  Austrian  troops,  on  the  one  side^  sndlM* 
troops  on  19ie  otiier.  Qey  will,howsw,  beeonpw 
to  yield,  and,  if  not,  the  Ottoman  Qoveantient  mf^ 
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to  tsaXTj  A  liixe  through  BofiDiaf  which  hjia  l&UHj  been 
eiatmiied  by  CapUiu  Tyler^  of  tb«  Board  of  Xtftao. 

On  the  TuTki^  side  moat  of  the  line  ii  vwkmg 
tow&ida  Ooustaittiiioplet  iind  the  rest  is  in  progress. 
Wh&t  partioa  romaizia  imfinish^  wua  delayed  on  account 
of  the  exaotions  of  the  Genoaa  fiuondera,  who  are  eon- 
ndered  to  have  heen  more  intent  on  niAklng  commkaiom 
hf  1^  itstie  of  hondi  th&a  by  the  execution  of  workst 
Tbe  Ottoman  Govettkiaont  has  spent  enormous  sumfl 
without  having  got  what  it  bad  provided  far.  It  ia^ 
however,  determined  to  porwjvore,  as  the  political  objoctft 
«ra  of  the  greatest  imporUnct'  to  it- 

Although  thii  hn&  so  muck  concerns  the  iotereeto  of 
Bn^bnd  and  India,  the  Uovernmont  of  the  feudal  Btate 
of  Birria,  in  the  creation  and  protection  of  which  we 
have  so  large  a  share,  ia  allowed  to  throttle  the  extension 
of  the  wholo  European  railway  system  m  this  direction. 
Thia  is  not  for  want  of  rcsourccH.  It  is  the  duty  of  our 
Foreign  and  Indian  ministers  to  see  to  the  completion  of 
the  ^rvian  lint\  when  the  tide  of  European  commerce 
and  progresa  will  set  in  through  Scrvia  and  Tnrkfiyj  and 
whereby  the  prosftcntion  of  the  through  railway  in 
Europe  and  Asia  will  bo  eniiwed. 

This  ia  a  matter  much  more  aaaily  to  he  eGfected  than 
the  protection  of  Merv  or  Kaehgur. 

The  compIetioD,  indeed,  of  the  remainiog  portion  of 
the  line  in  Europe  givea  us  access  not  only  to  Constan- 
tinople?, but  by  a  branch  Hne  to  Salonika  on  thi3  Archi- 
pelago, which  if  it  does  not  rival  Brindisi  as  asserted, 
will  iLfford  an  alternate  line^  and  he  particularly  vaJnabk 
for  a  stcs-m  line  to  Scemderoon  or  Suedia  on  the  Syrian 
coast,  affording  conncuon  \nth.  the  heads  of  the 
Kaphratos  and  Tigria  valkys.  The  promotion  of  a 
Euphrates  or  Tigria  Valley  itailway  will,  it  is  afiirmed, 
be  prumotcd  by  tho  Lran&it  with  Salonika, 

From  Conatao  tine  pie  or  Skutari,  on  the  other  aide  of 
the  BosphorQjs,  the  railway  ia  open  to  Ismid,  and  has 
been  working  for  a  couple  of  years.  The  energies  of 
thij  Government  being  directi^d  to  the  European  or 
Hnmclian  lines,  those  in  Asia  Minor  have  been  kept 
back.  The  extension  from  Ism  id  to  Angora  is  now 
being  smvej  €d,  and  the  Sultan  fircposes  to  appropriate 
£480,000  yearly  from  his  civil  list  to  oneure  its  con- 
stmction- 

When  the  hitch  I's  got  oveif  at  Belgrade,  and  the 
Bnropean  portion  of  the  through  tine  to  India  is  com^ 
pleteuf  it  ie  poa.^ible  measures  may  be  taken  to  proceed 
with  the  Enphratea  YaBsjr  section,  independently  of  and 
concurrently  with  the  Asia  Minor  section* 

In  the  Peraian  Oulf  the  steam  communication  with 
India  hfls  been  improved,  while  Kurrachee  has  been 
made  more  avaikble  for  sbippin^t  and  the  connexion  of 
the  Indian  railways  through  Hcinde  is  being  prose* 
ontad. 

Thus,  notwithstanding^  difficnlttes,  and  perhaps  the 
greatest  difficolty  of  aU^thesapineneas  of  our  own  O-overn- 
ment,  the  line  of  communication  through  Turkey  pro- 
Oteds,  because  it  is  a  matter  of  local  political  value  to 
the  Ottoman  Government,  which  has  found  the  means 
for  ite  prosecution^  while  we  have  not  aJBforded  moral 
help  and  co-operation.— I  am,  fc, 

Hvnn  Qlaile^. 

32,  it.  0«0f^9't-tquare,  S.W. 


FOOD  ritE^ERVATION. 

SiEi^Ab  a  member  of  the  Society,  and  one  who  haii 
been  engaged  for  years  in  researches  bearing  on  the  pie* 
aervation  of  meat,  I  must  protest  against  the  conclusions 
drawn  in  the  article  published  in  yotir  issue  of  the  1st  of 
October*  The  writer  cannot  but  "  remt  that  food  pre- 
Berration  has  made  so  little  progross  during  the  last  few 
years."  It  is  mj  impresAton  that,  in  thia  department, 
the  progress  of  knowledge  durmg  the  past  decade  quite 
eqoedi  the  advances  made  in  oiSet  branches  of  science 


and  the  arts.    The  contiut  in  grocer  uviuMrd 
nowtadays  (the  ihelvt«  of  which  uvpotttei  ^ 
weight  of  ad  numbly  pzoterved  dttlkmefai  Ji 
if   compared  with  ialf  ft  hw  yean 
every  one  ► 

When  the  cattle  disaue  qoeitks  ialaeill 
for  trade  meaaures  for  the  praireotiflD.  o£  f^ 
discovered  that  "  the  great  dcddentaf*  i 
and  mutton  preserved  in  rcsGoptadei  m  t  1 
bnli  the  presenratioii  and  tamniportitknV 
ca&&a  of  animals  tn  the  cheapest  and  iiod<| 

I  unhesitatingly  aJHrm  that,  itixli] 
plan  adoptdd  by  me  of  slaughtsm^  i 
carbonic  oxide  gas^  and  thj&n  anbjed 
cold,  to  the  action  of  naadily  measortd «, 
septic  gases,  no  difficulty  stands  in  Ihe  way  4k 
fresh  meat 

The  prompt  abstraction  of  animal  hett  lAv  I 
efipecially  in  hot  cciimiries,  ii  an  tmr'^^  •" 
system,   destined  to  preserve  meat 
rapid  dedocation  ml  in. 

It  was  owing  to  the  mitiataneoiia  ^ 
of  animals  in  Texas,  th«t  I  eogirged  in  ^1 
past  tive  years^  directed  towftrds  cheapenJT 
tion  of  artificial  col  d ,  The  preservittigB  4 
and  absolute  fr^ehness  of  large  i|ii«stHfiei| 
any  lengthened  period  neceMataU^  ihti  r 
low  temperature  be  maintained 

The  two  systems  Ici  he  oarelni 
to  supply  animal  food  to  thia  c  ' 
tiort  of  live  animals,  and  (2)  tht 
dons.     Both  are  wasteful.    Li^ 
did  aod  always  will  largely  cm  : 
destroying  more  home-grown  ull 
poisifaly  import.     On  the  othctr  kand»  i 
troublesome,   expensive,   and   wmstefy 
never  can  Und  tavour  unleaa  all  oihAf  i 
sufficient. 

Your  remark  witti  reference  both  k  i 
desiccation,  that  thoy  can  hsrdly  \m  call 
ceases,  I  cannot  endonse.  The  mB»-  • 
effective  means  to  an  end  ate^  iieootr<  • 
tific.  ^Ve  are  not  independeat  of  eiL 
desiccation »  any  more  than  W©  oro  alty£^);ibc: JH 
of  antiseptics  in  transporting  mipim  d  i 
abroad,  llie  knowledge  ham  b«eD  ma^^ 
say  Rusatan  or  Amtriean  beef  may  betoag^f^ 
Bdtish  butchera*  shops^  and  usidiar  pwoff  r*-^ 
the  combined  cost  el  preasrvatioa  m  ta 
should  not  exceed  and  indeed  iluiU  !•  i 
than  the  cost  of  transporting  lif«  aau 
always  failed  with  expensive  prooewi  9m^ 
coverings  or  packings.  The  oonditiowtoi' 
known,  and  netwithiitanding  the  mer^^< 
obfltruclB  great  reforms,  it  is  quil*  c«rtw' 
porta  of  fresh  meat  will  soon  anpertadt  I 
pernicious  importatioii  of  fat  anim^ils  frf  • 

If  the  Fooa  Committe*  of  th 
of  acting  as  a  tasting  v^omnii 
Government  and  the  great  AgniE 
defray  the  expenses  of  ooni^iiW9  «  _ 
subject,  we  may  the  sooner  leco™  riliih  * 
have  offered,  without  fee  or  row. 
jnformation  at  the  dispOMl  of  t2 
must  he  dope  thoroughly,  madIo*<iiis 
isolated  trials  under  putaal  eoiiditiaaiMft| 
settle  the  question  once  and  for  ilnQ* 
to  iail,  and  whtreaa  others  have  I  " 
at  the  subjec'tj  the  point  of  first  i 
against  selSsh  &nd  conikting  int«ciflla 

The  best  meant  by  whom»o«Ttr  ng" 
tested,  but  no  one  can  supennteod  th»« 
experience  of  yeai«  to  guide  hi©*    w«  i 
trust  any  any  but  an  expwt  to  lay  aft  J 
I  sjn,  &C.,  ^^  * 

Oet,  i,  l«li 
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r-In  thfl  infltnicfciTa  artkb  on  Pood  FreiaiTatioii 

lamson'a  ftLt^mpt  i«  al lulled  to,  aod  hie  reaaon  for 

•  fs  thuH  quoted  :^-'*  Unfoxtimatelj  the  conitruc- 

\    ioe-cimmber  ty  tb@  workmini  employed  waa 

,  iuid  the  ice  ftupply  failed  belbre  the  voyagd 

more  than  half  ovor."    I  wiah  U>  oidl  attca* 

J  ca^uaa  of  failDT^. 

lugn  lOG  La  ice,  y^t  there  is  ao  maoK  difll^renca  in 

ibfl  that  aucceas  or  nua-aiicoi^a  in  Buch  matters 

-U  nt.   irn  prittto  temp^rutnre,  fot  if  taken  immo- 

ba  iKiemxkg  point  it  aoon  thaws.    In  the 

iu^eftrrylii^  trad*?  from  the  United  feitatea 

I  Kut  such  great  loMdi  occurred  that  the  exporters 

Imrat  to  take  it  from  places  further  north  than 

'-   BikY,  whence  it  become  a  moat   profitable 

the  losa  on  a  voyage  to  Calcutta  waa  eetinsiit<^d 

!'  ye,  aa  not  oxcM^&ding  5  p&t  c^ot.  on  a  four 

>y»ge*    That  used  by^^Ix*  Uairifton  wa«  either 

\^--ut  Amertcan  ici^  or  waa  artiS^oiaily  produced  in 

Rg  aa  to  both  of  which  it  may  be  aaid  that  ita 
m  on  the  day  of  the  experimental  ahipment 
ttht  below  the  freezing  point.  Our  eoathem 
llgo  ¥  L'  mmenta  ahoul  d  see  k  for  and  find  some  suitable 
B^t  far  fewuth  of  them  where  they  could  obtain  and 
^jM  with  ice  of  a  law  teaiperatore,  and  it  would  be 
ft  tery  remunerative  busineaato  aupply  themselr^ 
India,  far  more  so  than  to  depend  on  UudBon  a 
.  :iik^  in  the  North  Pacific,  or  that  from  artifi- 

PI  and  such  a  trade  would  aoon  reach  krge 
for  at  present  the  high  price  of  a  very 
se  considerably  preventa  ita  sale  both  there 
Ib^  tropica.  Houth  Victoria  tn^y  roughly  be  put 
H&tiout  2t000  mil(^  aouth  of  Melbourne,  qt  a^y  a 
;tit'T  dintunce,  and  doubtlesf  a  eurr eying  vosael 
locifi  ^nd  a  aui table  placa  for  shipment  of  an 
^Meh  at  a  Id,  a4b.  4oe«  look  insigni6caDtp  but 
htm  of  £9  ^.  8d,  a-ton  would  be  found  to  leave 
RnxLO  profit.  In  the  abaencti  of  Bu^h  inform atioUi 
dtllink  that  Mr.  Harrison  paid  nearly  ad.  per  lb., 
per  ton  (nearly  double  the  price  of  gnaoe  in  Eng- 
it  iJbia  ice,  And  thatp  too,  when  it  was  not  far  from 
tot  %>f  diaaolotion.— I  am^  ifcc*,  J,  F.  D. 

I,  October  iih,  IBT&. 


MOTES    OH   BOOiCS, 


^tria  ArithMfttio.— By  J.  Gregory.  London; 
C^isfielj,  Fetter  and  Oalpin* 
of  Mr.  Gregory  In  this,  aa  well  as  in  some 
'dtIea  of  which  he  appears  to  be  the  author,  is  to 
trwmrd  a  ay  atom  of  weights  and  meaauroa  which  may 
Jin  with  the  Frenoh  syatem,  and  yet  posaeas  the 
1*^  of  our  existing  method.  It  la  well  known 
^ion — eiftm  in  the  case  of  the  boat  informed — ia 
bqujdly  divided  aa  to  the  comparative  merits  cif 
>  systems,  on©  permitting  an  eaaj^  di  via  ion  by 
il^oATtera,  &c.,  and  the  other  preaerTing  a  perfect 
kiij,  and  Affording  great  aimpiidty  in  oalcuUtion. 
Id  be  easy  to  reckon  np  as  many  authorttiea 
at4e  aa  the  other,  while  aa  to  the  general 
i  may  aid'ely  be  said  that  they  are  quite  apathe  tic 
latter,  being  merely  averse  to  the  trouble  in  vol  vi^d 
At^eriition  of  existing  wei^hta  and  measures* 
%xe  iirdeed  some  points  in  this  queation  that  are 
d  OD  all  hands.  There  ia  no  gaia»  but  great  in  con- 
A  tn having  three  diitinct  ec^es  with  equivalonta 
lar  QAmo  but  different  value,  when  the  poiind 
tpotb)  may  coneiat  of  7^000  grains  or  (troy  imd 
mxim)  5  J 60  grains,  and  may  ht  divided  into  1 2  oz, 
imltLo,  or  16  of  another.  Nor  can  anything 
Ciical  loaA  and  confuaion  come  from  a  variety  of 
fe«  between  two  tountriea  trading  together,  Aa 
commerco,  no  general  attempt  hiia  been  made  to 


get  over  this  difficulty,  though  in  all  branohea  of  adence 
workera  in  different  countrjes  hnve  recogniaed  the  ahoo* 
lute  necfasity  for  a  common  language  in  this  respocjt. 
Hence  we  find  all  recent  Engtuli  iaientitic  books  uamg 
**  grama,**  *^  milHmetrea/*  the  '*  Centigrade  "  aealo^ 
mitead  of  **grainfl,*'  **inchos;*  and  the  "Fah- 
renheit*' ioale.  The  system  ia  net,  of  oonrse,  univeraal* 
but  it  is  very  nearly  ao,  and  will,  doubtleBa,  aoon  quite 
drive  out  the  older  methods.  To  accomplUh  a  similar 
reformation  in  the  concerns  of  daily  life,  or  even  in  such, 
engineering  and  architooturad  works  as  require  much 
labour  of  a  less  highly-educated  sort,  is  a  more  difficult 
matter.  A  ohange  has  lately  been  advocated ,  but  no 
practical  advance  towards  it  has  been  made.  Perhapa 
one  of  the  principal  obatacloe  ia  the  want  of  agreement 
among  the  advocates  of  reform  a^  to  the  reform  required^ 
Some- — with  the  late  Sir  John  Heracbel — would  admit  of 
certain  aUght  internal  chiingea,  aufficiect  to  reconcile  axid 
convert  together  our  meaisurea  (capacity  and  length)  and 
our  weights^  while  others  would  have  ua  bodily  adopt 
the  Frenoli  system  as  it  atands.  Sir  J,  Herachel,  it  will 
bo  remembered,  suggested  a  alight  alteration  in  tha 
length  of  the  yard  (the  addition  of  a  thousandth) ,  whioh 
would  make  it  an  exact  aubdiviaion  of  the  polar  axi% 
vhilo  at  the  same  time  it  brought  into  connection  tho 
me&aurea  of  capacity  and  weight,  by  making  a  (new) 
cubic  foot  of  wat^MT  contain  exactly  1,000  oy..,  or  b<» 
nearly  that  amount  that  a  alight  ehangci  to  the  ounoo 
(an  increase  by  one  part  in  8,000)  would  make  such  ft 
divieion  absolutely  true.  Sir.  Gregory's  propoaal  so  far 
reminds  the  reader  of  Sir  J,  Hersah«ra,  that  he  alio 
proposes  a  alight  cbajige  in  our  pr<:sent  atandardj^ 
though  he  goea  to  work  in  a  somewhat  more  wbolessalt 
ma^nner  th^  the  late  diatinguiahed  philoaopher.  H& 
would  make  the  Britlab  inoh  equivalent  to  25  miUi'o 
metres,  and  would  thus  make  absolutely  correct  the 
present  ro«gh  and  ready  method  of  converting  inches 
to  parts  of  the  metre— taking  four  iuchee  as  equal  to  tha 
deoimetre.  This  meana  a  redoetion  of  our  exiating 
standuda  by  one  sixty -fourtk,  a  v^^ry  appreciable  change^ 
though  not  ao  sweeping  an  alteration  as  would  oa 
involved  by  the  adoption  of  the  metric  system  as  il 
atanda.  As  re  garde  weights  and  measures  of  capacity^ 
the  difference  a  are  greater  and  more  complicated^  and 
though  they  are  aseimilated  to  the  corresponding  deno-* 
minationa  of  Oie  French  ay  stem,,  they  certainly  do  not 
pre^rvo  the  aame  easily  appreciablo  relations  to  their 
exiating  equivalenta  aa  do  th.e  meaaures  of  length. 


0EKEEAL    HOTES. 


national  Penny  Bank,  limitad.— On  Tueaday,  Sep* 

tember  2Stb,  a  meeting  w*s  held  at  2-57,  Edgware>road,  one 
of  the  bjraachL>«  uf  the  bank,  for  the  parpa»D  of  pn>mutLng 
habitA  of  ilirif  t  and  o(  explaining  the  ebjaoti  uf  the  above 
bank.  Tha  Hon,  E.  Stanhope,  M,P^,  waa  in  the  chair,  and 
ihere  ware  also  present  among  othera  Sir  liunry  Cote,^ 
K,C;B.,  Major- General  F*  Eardky*Wilmot,  K.A,,  Hamiltoii 
N,  Hoar©,  Ji!ftq.|  and  George  C.  T.  Hartley,  E*q.  It  was 
announced  that  this  branch  would  be  i>pened  on  October  9th, 
The  oooaalon  would  appear  ta  be  oppei  tune,  for  the  Pad- 
dington  Savings  Bank^  which  hold  upwards  of  £12iO,OC)0, 
was  closed  in  February  last,  and  less  Ihan  half  the  amount 
has  be<en  Invented  in  tne  FosC^eiHoo  Savinga  Banks,  the  re* 
mainder  hnvipg  been  retained  by  the  depositurs,  Tha 
National  rf^nny  Bftob,  which  boa  hessk  eBtabliahied  on  a 
aimilar  basis  to  the  Yark^bire  Fenny  Bank,  haa  already 
arranged  to  op^n  brsncbi^i  in  all  parts  of  London.  Depeaitft 
to  any  amount,  from  one  penny  upwards,  will  be  received ^ 
and  «mall  sums  of  consols  (I Us,  Bd>  worth  giving  6d,  a-yeftr 
iaterefll)  wiH  be  sold  to  the  public  The  dergy  and  miniatera 
of  the  distriot  were  eap^cially  invited  to  the  m^tiog  on  TusaN- 
day,  in  order  to  ulicit  their  co-oneralion  and  support,  and  the 
establishmsnt  ol  an  inHuential  local  committee  was  oom- 
m«na0dl. 
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XxMtaltliiii  ut  IndiutilAl  Art.— Tlie  Union  Centrde 
^0  BmMX  Arls  Appliqa^  of  P«rU»  atinaimc«B  iU  tAtentioii 
«f  i]Sg«]iiilii^  for  next  j^u-  a  retrofipectivd  exltibitiou  OG  a  iUll 
Urgur  baflia  than  thAt  wkicli  dt^w  crowds  to  the  Palok  de 
riSduBtneUit  yeftr.  TtietpifOj^nuntue  af  tlie  commit  exhibttmD 
will  not  be  confined  to  a  oallcction  of  artJstio  prodnc  ti  quji  grou  pod 
f  tiolaj»fl«§,  bat  an  attempt  will  b«  made  to  glT<>  the  public  as  com- 
plote  an  idea  as  poMiblo  of  tbe  appltcation  of  arcla  itecture,  icnlp  - 
Inrei  and  paintdug^  to  dwdling  bptiact  isring  paat  c«iitnrtefi. 
Frcnn  tlie  oonnDcmQemfiD  t  of  the  elerenllt  to  abont  tbe  thirtDf^tb, 
offily  dmirhigf  of  pnbliemotiiLnieiitssrofaiiQrally  t4>  bs  obtaiaed . 
Of  «nch  tbtt  admmtjitration  of  fieanx  Arti  boa  plarCed  ai  tbe 
4Japoaal  of  Use  commit^e  fur  tha  exbibilion^a  iiiflgnillneQt 
cctltoetloii  from  the  f QUft«aitli  to  tb«fligbteentb  c-eniurj-.  Eacb 
marked  epiXib  if!  11  be  illuMtrHted  by  varionfl  tooula  decorated 
in  tbc  tben  Btyi^,  und  fnmiabed  wiib  r«al  fnr&itiir«^  bjaB|;ia|:fl« 
•Ad  ornampntfl  of  tbe  period*  Tbe  pToluninsvrf  ptana  bavfl 
toen  drawn  up  by  ^IM*  Twent  and  Forthea,  and  are  to  ht 
carried  out  by  M.  Loram^  arcbitect.  An  was  the  cdJie  lost 
year,  tbCTp wiJl  be  n  collretionof  modflmworks  of  omam^tal 
art  in  conjunction  wilb  the  rettwpectiTe  exhibition. 

B^r  in  Tftblett  or  Pute. — In  connactton  with  & 
receipt  artido  in  tha  J&tttnai  on  this  lubjeott  it  mayba  Inta- 
rtaling  to  note  tbnt  a  m«thod  ban  just  been  pjitpnted  in 
France  of  fabricating^  be*»r  con«?ntriitad  in  tha  vbapa  of 
tihloti  or  pMtci.  For  J^ODO  litrpn  &t  Stranbur^  beer  in  thin 
fof^ii  are  required  380  to  400  Hloga.  of  umlt  ov  aprouted 
barlejrt  7  or  B  kUogs.  of  hopfl,  «ud  abont  half  tha  ordiEiat^ 
^uanli^ty  of  wal«r.  tha  mixtnre  iet  placed  in  a  caldroD  witb 
a<tme  fermentable  sngar^  and  boiled  down.  To  prepare  it  for 
tiBCf  100  kilogt,  of  the  concJ^-ntrat^d  product  jifo  added 
to  10<)  litres  of  drinkinf  water^  and  after  the  Iftpse  oi  24 
bonrt  the  ferment  is  put  in.  The  TesHel  ia  filled  up  with 
Wlter  a^cry  12  hfi>nr«,aiid  at  the  eod  of  6  duy*  the  beer  ia 
WtAj  for  UJie.  Tbe  fermefsit  if  kept  raparatel j^  and  addnl  a 
few  daya  onjy  biforo  the  beer  in  required  for  u^.^  An  oddi^ 
Utm  to  th«  patoal  proridiMi  for  the  p^jparation  of  tbe  beer  in 
oipsi^e*  or  paoketa,  sach  containing^  enough  for  1  litre  of 
Imr*  Thti  fermetit  k  prepared  in  acparmta  packets  of  pro- 
pordonale  bixg. 

Met^l-work  amonf  the  Hindoos . — For  aoreral  centu- 
Tiee  India  hHA  cojuy^d  the  reputation  of  having^  produced 
■ome  of  the  moat  tasteful,  if  not  the  6 d eat  quality  of  armour ; 
imd  the  Qianufnoture  of  swords,  apearm,  daggers,  warlike 
WeaponSf  ekpbant  goadaj  i^Iq  umbrella  h^mdlcif  efaain* 
armour,  nnd  insif^uta  of  rank,  hai  ^veti  emplojrmectto  ekiUed 
workmen  oU  over  ibo  country.  Aa  in  Europe  in  olden  timesi^ 
tbo  dtief  encoura^ment  baa  come  from  the  princea,  noblra , 
tad  EeimindarttOT  wenltby  Iqndi:) wnet-Pt  ^bo  have  u^ualljrkept 
in  their  employ  i^killed  workman  and  their  familiep^wbohaTe 
devatt?d  all  Lbeir  time  and  talenta  to  tbe  perfocting  of  Aome 
pturtinular  brciuch  of  industry.  It  ie  for  thin  tmAon,  ph)  » 
Dr.  Hunter,  in  the  Art  JotirHalior  the  present  mnntb,  that 
we  often  ic<!  iinnmount  of  bboari  man i putative  Btill  and  taite 
€xpeud6?d  utKin  single  puiall  articles  of  littie  intrinsic  value, 
wbich  would  not  have  been  produced  tu  meet  the  require^ 
tnenifi  of  the  otdsaftry  market ;  but  where  the  woikmeu  have 
born  tn  tht^  employ  of  sum u  wejLlth]?  raj  nb ,  tipi  ru  whose  bounty 
tbe  whole  family  bag  been  deptf^ndent^  time  nnd  labcmr  were 
not  of  eo  much  cDnsequeare  he  manipulative  t^kil I  and  tastefid 
fioiab.  This  primcipU  ban  bt-en  applied  to  nearly  all  the  beet 
Art  industries  of  India,  and  the  result  ban  been  that  targ^e 
familiee  have  been  trained  for  anoGessive  gfinerations  to  par- 
ticular indoatiieBf  which  bttv«b«en  carefully  retained,  foitored, 
and  broui^ht  to  perfection  in  partionlir  diitrieta  or  TilUgei. 
Caate  prejtidioea  have  also  contributed  in  no  small  degree  lo 
keep  up  fbQ  praetieo,  which  has  iomb  good  poi&ta  to  reoom- 
mend  it,  though  there  ai^  objeotiona  to  tbe  syflteiu  also,  the 
mo«t  eerioua  of  which  has  been  that  an  indufttry  haa  often 
died  mjt  in  a  village  by  the  death  of  the  rajah  who  encouraged 
it,  or  on  the  death  of  the  mofit  ttdlled  workmen.  The  fluent 
eoat8-'of-mnil  and{;hain*armour  have  been  produced  tn  Upper 
lodiA,  asd  the  belmetn,  euirEuises^  shields,  armlets,  nud  gaunt- 
lelsj  inlaid  with  gold,  are  often,  most  faatefully  decorated. 
The  localities  where  these  maunfacturea  attained  to  the 
gpeAte*t  p^^t-fection  were  tbe  Punjab,  Umritaur,  Delhi^  Casb< 
mere  and  Nagpore.  Small  weapons,  as  awords,dag:(rc!t«i  batUe- 
Kxe^^  elephant  goads^  and  insignia  af  royalty  or  of  wealth  or 
rank,  havw  been  tnade  all  orer  India,  and  th«  courte  of 
Hydemb«d,  Tanjore,  Vfrlanagmm,  Travaucoro,  Foodooootta, 
and  many  othere  bAT«  encouroged  theee  and  aimlbu-  tuatiu- 
factmrei. 


hxiioTicBi^v 


lEinmf  PrimM. — ^In  order  to  stiiDiitii 
p«x^imfint,  ftod  iQT^ntion,  and  to  promir 
mining  enter^aa  in  Coinwrnll  mi  De^ 
of  Tehidy,  offidrs  pri2«a  iiiid«r  the  ioiir 
I .  For  the  diftCwVflry  of  a  new  mi9efil,fA€ 
which   it  deemed  likely  to  befooma  caaobi 
prize  of  £50.    An  ■ficmmte tmiAlysiitad  i  i 
leading  physic^  prapertlet  and  dlMtiifioi|JA| d 
of  the  mineral  to  he  given,  eperwaens  la  In  I 

ooiaiiiitfeeeii  ^and  the  localilr  and  mod*  flf  (    

distinctly  dMcnbed.    2,  Fur  ti»  wmUm  4  if 
mechanical  or  oh«mioil — of  making  aMrWrisUll 
merdal  adTftnUgVi  ore*  or  minerab  proJacxjiiC 
DeTon,  and  hitherto  regaided  lA  wcutkliai cii^t 
The  method  to  be  dearly  da«Tibed^  sal  ^ 
product  io  its  aeveral  ategeo  to  be  hindcd  to  I    _ 
or,  for  the  discovery  of  some  sow  ap|ilid£i«  4 1 
■uhfltance  already  known  to  occur  ra  C« 
either  by  itself  or  in  combinatioi:,  iu>  scK 
as  to  render  it  of  mirkitaUo  ¥im«»  ot  i 
its  vilu«  if  already  markelaMe  tn  wmm 
£100.      The  privflfl  to  be  awmTdcd  at  I 
according  to  the  judgment  of  a  ctitamiSIa 
Preaident  and  Hon.  Sec.  of  Ihe  Mmm' . 
some  other  ^tentlemen  to  be  njomlnMid  Vf  It  1 
communications  ou  this  111101601  mOJl  b«  diN 
first  inatance,  to  Mr.  J,  H*  ColHiiir  F^G.S^liML 
Miners'  AsaocialiaQ  of  ComwaU  acid  Bmiti^l 
street,  Truro, 

Flsx  in  Rniiift.  —  A    commtiaioa 
Enseian  GoTsmmeQl  With  th«  angm 
of  an  exbihitioQ  of  lexlite  pbuiti  Bill 
tention  in  its  reforl  bu  the  exteiEiNer 
empirnr  and  the  eo^pajatlTe  ui«gniQ< 
f  Aciure,  especially  when  the  e^xtenl 
numafaoture  is  oonaidered,       Thetot^it 
KuBsia  kit  year  woa  estimated  at  12,0001 
oent.  of  the  entire  producUimn  of  EufophJ 
milli  !n  Rusaln  enmed  in  tlK  cottn  r 
which  122,000  workpeoplo  af*  e»Dlaf« 
being  allied  »t  ^,O<«J|(KI0    rrnMrn  (I 
number  of  spiimjng  and  wenTiug  mfU*  <•  * 
however,  is  only  111,  In  wbieh  2,000  woi^fT 
tbe  jmnual   produetloB  bdiig  valwd  H  I 
ronblei(£l,6<  1,430).  Thft  import e——' 

should  have  been  diverted  to  tb&  1  

neg:lect  of  Unen»  aa  tho  developmeut  ef  ^  jj^H 
industry  woiild  benefit  tho  a^cultunl  ii  ^tlnl 
clasMa.  An  important  drawback  to  tfasH' 
tbe  distance  of  ttiA  opis&ls^  and  wtirin 
triets  in  which  flax  is  grown,  Tbs  mt 
mended  to  exertuse  more  care  in  tha  mkd 
ftpinnera  and  weavers  to  s abatitnte  P**'^*y 
in  harmony  with  the  dovelopmefil  fd  wBm 
ally,  for  tbe  routine  and  obsolete  snstktjdita 
become  acunstomed.  The  fonuatioaofj\^ 
ia  also  titged,  and  the  OorefmuBt  sad  «^ 
aru  ftaked  to  take  atepa  for  iodioitiflC  Ib  Mfc 
oapitalisti  the  beat  localitbi  for  t^  colti«tf^ 
and  tho  eatabUshmtot  of  tha  worfca.  Tbii 
vi^ed  to  onooursga  and  atimiilaie  es) 
tubveatlona,  pri^eejond  periodical  «shi 


shie)iliBia»i 


TEE  lOBABT. 

The  following  woris  bars  bee© 
library: — 

British  MatrlcAritbinetie,  by  Ia4fl  '^nfJ?^* 
Frescated  by  ttie  Author. 

The  Fi«o  School  SyMem  of  the  li^ 
Francia  A^Msm.    Preeentwi  by  Ihe  Po^ 
Cha.pman  and  lloll*  ^ ... 

St.   Jflmea*a  Mfttfttiine.    Vol  l-    Bj^ 
Townahend  Mayer*     Pr»ent«d  by  tli^W"»J 

Metxf^politoiiBowd  of  Works.    Stmii**- 

polis.  ^        i^iJ-tJ 

Keraniic  *Vrt  of  l^an*  bf  U.  A*  *"TJ 
Bowia.    Part  2.    Piwaoirt  >T  *!>•  ' 
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JCEIDIITGS    or    THE    SOCIETY, 


:  OF  TECENOIO&ICAL  £X4UIir  ATIOHS,  1871. 

^following  candidates  having  poaaed  in  the 
»bed  subj^ts  at  tlio   Es;&misifltioiifl  of   the 

>  and  Art  Depiirtitient,  and  Imnng  been  re- 
Iby  the;  Society's  Examinozg  &€  havings  poised 
nology,   the  Oonocil  have  awardetd  them 

atesi  oa  follows  :^ 

AoRicrLTUHB  Axi>  Ri'iuL  Egovowt, 

-Bead,  Jumea  Harsh,  10^  City  of  London  College 
— Int  Etementafyi  with  uio  Prise  of  .£5. 

CAttRlAGK  BntLniNo. 

on,  WilJijun  Thompaon,  31^  A^ipatiia,  Cnm^ 
berknd  —  1st  Elementary,  with  tba  Prize 

-Muiiins,  Mathew,  2!,  Cork  School  of  Art— lit 
Aiivanccd,  with  the  Prise  of  ^1* 

Cloth  MANurACTVKK, 

-Bejwoodt  John,  23,  Eoyal  Inatitutioii;  Swanaea 
— ^2nd  Hononn. 

-Aahworth*   Jatnea    Edward,     19^    Mancheflter 

Mechftnicn'  Institution — lat  Advancod,  with 

the  Prize  of  £7. 
-ffickiertoD,  Henry  N.,  17,  Oldham  Science  School 

— ^2nd  Ektnttntary. 
-Filth,    Williftm,    18,    HuddersBeld    irechamcs* 

InHtitutioQ — 2nd  Elesmentary. 
-Harrieorij   Jolm   Edward,   17,  Oldham  Science 

School — lat  Elementary,  with  the  Prize  of 

£6. 
-IGllf,  Thomaa  Q.,  21  ^  Mancheator  Mecbanica' 

Inatitntion— lat  Honours^  with   the    Priise 

of  £10, 
'WOhy,  Hichard,  30,  EUand  Sdenca  Bohool— 

2iii  Elementary. 

Gas  MAjrrPAcmiB, 

-A!fo6yd.^Be&jatEun,  32,  EUajad  Science  School^ 
lat  Klementaiy* 

-Boi> worth,  Eeahon  A.,  21,  EEasd  Soieoce  School 
—lat  Elementary,  with  the  Priatj  of  £^, 
xm^hiin,  Thomaa,  30,  Bcience  CUaoea,  Allen' 
« treetp  E  Bnaington — 1  at  Elemantary . 


GaiQ2— BedforJ,  Williain,  2d,  Mancheetor  Mschaoica- 

Ifistitution — lat  Elemenlary. 
604fll— Htttchinson,  Christopher  Clarfce,  21,  L«eda  Me* 

cihiuiica'  Institation — ^Ist  Hononi«,  with  tto 

Pmeof  £10. 
604at— Needham,  Joseph  Edwani,  18^  Oldham  Scieno* 

School— 2nd  Elementary. 
fl048S— Ogden,  Fred,   10,  Oldhjim  Science  School- lat 

Elementary,  with  tlie  Prizft  of  £6. 
60494— PiUaw,  Edward,  22,  Crewe  MechMiici*  Inatifcii- 

tiqii— 2jid  Elementary. 
604S2— We^tmotelaod,  John,  21,  Notttni^ham  Meehanka* 

Inttitvitioii — 2nd  Elementary. 

Wool  Dybeito. 

flO&90— Wil^iuaon,  X  B.,  29,  Hudderafield  Mechanioft* 
iDiititutign — Iflt  Elementary,  with  the  Priaa 
of  £5. 

HiG  folio  wing  have  been  reported  by  the  Society's 

Examiners  aa  having  passed  in  Technology,  but  not 
having  passed  the  required  Examinationa  of  the 
Science  and  Art  Departments  no  certifioates  huTa 
been  awarded  to  them  :— 

AoRicuLTi'RE  ANn  BimjLL  EooMOirr. 

00938- Brenmn,  John,  22,  Anna^  Natanl  Hiatciy 
SoQiely— 1st  BbmiBntuyi 

CAJiasAom  Muravaerum. 

32647— Mead,  Benjamin,  2J^,  Ayleahory  Endowed  School 

— 2iid  Eletneotiry. 
9009!3 — Mercer,  John  Henry,  17,  Oldham  Science  Sdiool 
—2nd  Elementaiyt 

Cloth    MAjr^FAcruaa, 

900 SI — Hooson,  WiiUftnit  30,  Elland  Science  School — 

2nd  Honoaiiit 
nonSO— Sykee,  Edmund,  32,  EUandBdonc©  School- 2a4 

Advanced. 

Cotton"    MA^rupAcrtraB. 

72416— Beaumont,  Albert  Edward,  17,  Oldham  Science 

Sehool— lat  Elemeotarj^ 
72420— Chftdwick,  ThomJia  Henry,  32,  Oldham  Soieoeo 

Schoai — lat  Eli^mentary. 
72410- Warrenner,  Albert,  18,  Oldham  Science  School— 

1st  Elemonlary. 

Gas  HAKtTFacrrRK. 

00988— Dronsfiald^  John,  18,  Oldham  Science  School— ^ 

2rnl  Elementary* 
909S3— Gilcrifst,  Thomaa,  62,  St  John's  Scheola,  Sligd 

— lat  Elemenlary^. 
90987^HBiTia,  Edward  H«ane,  2^,  Glonoeater  BcieoGa 

Sohool — 2nd  Elementary. 

SrXEL   MAJTVFACTlltSi 

00499— Alldjwl,  JohD,  21,  Wolverton  Science  and.  Ait 

IiiBtitute— 2nd  Bononra. 
00490— Dawaon,  Ohver  Samuel,  :^l,  WolvertcMa  Scieocfl 

and  Art  Inititute— 2nd  Advanced* 
60405— Go w,  Cieorgo,  13,  Wolverton  Seienoe  and  Ajt 

Institute — 2nd  Elementary, 
6D490 — If ayeff,  Thomaa,  24,  Oldham  Sdenee  SohooW2Qd 

Elementary* 
S0486— Sugden,  Thomas,  25,  Oldham  Sdeneo  School — 

lat  Advanced. 

The  abovei  candidatee,  by  paasing  the  raqnired 
Beieiice  Examination]  in  a  f  ntn^e  year,  <aii  obtfllti 

certificates.  ^| 


948 


J0T7BNAL  or  THB  SOOIETT  OF  ARTS,  Ootobie  15,  1875. 


OOMMXBOIAL  IXAMIVAnOVS. 

The  programme  of  these  Examinations,  for 
1876,  is  now  ready,  and  may  he  had  gratis,  on 
application  to  the  Secretary. 

FOOD  comams. 

On  Wednesday  last,  the  13th  inst.,  some  speci- 
mens of  Australian  beef  and  mutton  were  submitted 
to  the  examination  of  the  Committee.  The  meat 
was  packed  in  two  tin-lined  cases,  each  containing 
about  1301bs. ;  it  was  in  separate  joints,  each  joint 
wrapped  in  prepared  calico,  and  the  whole  packed 
in  (^harooal.  It  was  despatched  from  Melbourne 
at  the  end  of  May.  On  opening  the  packages  the 
meat  was  found  to  be  in  an  advanced  stage  of 
decomposition. 


MISCELLANEOUS. 


HEALTH  AND  CIVILISATION. 
By  Benjamin  W.  Biehardion,  M.D.,  F.B.8.* 

We  meet  in  this  assembly,  a  volontary  Parliament  of 
men  and  women,  to  study  together  and  to  exchange  ' 
knowledge  and  thought  on  works  of  every-day  life  and 
usefulness.    Our  object,  to  make  the  present  existence 
better  and  happier ;  to  inquire,  in  this  particular  section  I 
of  our  Congress — ^What  are  the  conditions  which  lead  to  ' 
the  pain  and  penalty  of  disease ;  what  the  means  for  the  \ 
lemoval  of  those  conditions  when  they  are  disooyered  ?  i 
What  are  the  most  ready  and  convincing  methods  of  < 
making  Imown  to  the  uninformed  the  facts,  that  many  I 
of  the  conditions  are  under  our  control ;  that  neither  I 
mental  serenity  nor  mental  deyelopment  can  exist  with 
an  unhealthy  animal  organisation ;  that  poverty  is  the 
shadow  of  disease,  and  wealth  the  shadow  of  health  P 

These  objects  relate  to  oursdves,  to  our  own  reliefs 
from  suffering,  to  our  own  happiness,  to  our  own  riches. 
We  have,  I  trust  and  believe,  vet  another  object,  one 
that  relates  not  to  ourselves,  but  to  those  who  have 

Set  to  be;  those  to  whom  we  may  become  known, 
ut  whom  we  can  never  know,  who  are  the  ourselves, 
unseen  to  ourselves,  continuing  our  mission. 

We  are  privileged  more  than  any  who  have  as  yet 
lived  on  this  planet  in  being  able  to  foresee,  and  in  some 
measure  estimate  the  results  of  our  wealth  of  labour  as  it 
may  be  possibly  extended  over  and  through  the  unborn. 
A  few  sdiolars  of  the  past,  like  him  who,  writing  to  the 
dose  of  his  mortal  day,  sang  himself  to  his  immortal  rest 
with  the  Oloria  in  exeeltit^  a  few  scholars  might  foresee, 
even  as  that  Boeda  did,  that  their  living  actutd  work  was 
but  the  beginning  of  their  triumphant  course  through 
the  ages — the  momentum.  But  the  masses  of  &e 
nations,  crude  and  selfish,  have  had  no  such  presdence, 
no  such  intent.  '*  Let  us  eat  and  drink,  for  to-morrow 
we  die."  That  has  been  the  pass,  if  not  the  password, 
with  them  and  theirs. 

We,  scholars  of  modem  thought,  have  the  broader, 
and  therefore  more  solemn  and  obligatory  knowledge, 
that  however  many  to-morrows  may  come,  and  whatever 
fate  they  may  bring,  we  never  die ;  that,  strictiy  speak- 
ing, no  one  yet  who  has  lived  has  ever  died ;  that  for 
g(^  or  for  evil  our  every  change  from  potentiality  into 
motion  is  carried  on  beyond  our  own  apparent  transito- 

•  Opening  Address  of  the  Health  Section  of  the  Social  Science 
Congress. 


riness ;  that  we  are  the  waves  of  the  ocesn  of  life,  oob- 
municating  motion  to  the  expanse  before  iii,tod  leiTiDg 
the  history  we  have  made  in  the  shore  behind. 

Thus  we  are  led  to  fed  this  greater  object:  Oat  to 
whatever  extent  we,  by  our  exertions,  confer  beoefiti  on 
those  who  live,  we  e^end  the  advantage  to  those  vb 
have  to  live ;  that  one  good  thought  leamng  to  pnctiol 
useful  action  from  one  man  or  woman,  maj  go  U>  tibs 
virtue  of  thousands  of  generations ;  that  one  bnath  d 
health  wafted  by  our  breath  may,  in  the  aggtegati  d 
life  saved  by  it,  represent  in  its  ultimate  e^ct  all  flu 
life  that  now  is  or  hsui  been. 

At  the  dose  of  a  parliamentary  session,  an  uneroitfel 
leader  of  a  section  of  Parliament  banters  hia  more  eroitfil 
rival,  and  enlivening  his  criticism  bv  a  inecr  at  on 
Congress,  challenges  the  contempt  of  his  riral,  u  if  to 
draw  it  forth  in  uie  same  critical  direction.  Alu !  it  is 
too  true  that  great  congresses,  like  great  men,  and  em 
like  parliaments^  do  live  sometimes  for  manj  jean  sad 
talk  much,  and  seem  to  miss  mudi  and  advanoe  little; 
so  that  in  what  relates  to  the  mere  present,  it  wa« 
wrong,  possibly,  to  challenKe  the  sally  of  the  statesDaB, 
who,  from  his  helpless  height,  looked  down  on  oorveik' 
ness.  But  inasmuch  as  no  man  knoweth  the  end  of  the 
spoken  word,  as  that  whioh  is  spoken  to^j,  eanedy 
and  simply,  may  not  re-appear  for  years,  and  may  tha 
appear  with  force  and  quality  of  hidden  virtue,  then  is 
reason  for  our  uniting  together  beyond  the  proof  of 
necessity  whioh  is  given  in  the  fax^  of  oar  exiitnx. 
Perchance  some  day  our  natural  learning,  gathered  ia 
our  varied  walks  of  life,  and  submitted  in  open  oooDdl, 
may  survive  even  Parliamentary  strife ;  perdkanoe  asr 
resolutions,  though  no  sign-manual  immediately  gUM 
them,  are  l^e  informal  bills  which  miniaters  and  oppos- 
tions  shall  one  day  discuss.  Parliaments  psa^ioTil 
hands  sign,  and  the  fixed  administrators  of  tbefffitf 
the  nation  duly  administer. 

These  thoughts  on  the  future,ratherthBn  ODthe|M- 
ing  influence  of  our  congressional  work,  have  led  as  to 
the  simple  design  of  the  address  which,  as  Preiidaitai 
this  section,  I  venture  to  submit  to  you  to-day.  Itiiay 
object  to  put  forward  a  theoretical  outline  of  a  eoa- 
munity  so  circumstanced  and  so  maintained  bv  the  exer 
cise  of  its  own  freewill,  guided  by  sdentifle  knoiHfldfe, 
that  in  it  the  perfection  of  sanitary  resdts  wiD  te 
approached,  if  not  actuaUy  realised,  in  the  oo-exiitaMB 
of  the  lowest  general  mortality  with  the  higheit  ^omtit 
individual  longevity.  I  shall  try  to  show  a  wofkiBg 
community  in  which  death— if  I  may  apply  so  ooomoft 
and  expressive  a  phrase  on  so  solemn  a  subject— in  whkli 
death  is  kept  as  nearly  as  possible  in  its  proper  or  natani 
place  in  the  scheme  of  life. 

Before  I  proceed  to  this  task,  it  is  right  I  shodd  aik 
of  the  past  what  hope  there  is  of  any  such  advancesMot 
of  human  progress.  For  as  my  Lord  Yerulam  Q^i^^ 
teaches,  <*  the  past  ever  deserves  that  men  shonil  iIum 
upon  it  for  awhile  to  see  which  way  they  dioold  g^ 
but  when  they  have  made  up  their  minds  they  diosU 
hesitate  no  longer,  but  proceed  with  cheerfulne«.^  F« 
a  moment,  then,  we  will  stand  on  the  past 

From  this  vantage-ground  we  gather  the  fiu^  thit 
onward  with  the  simple  progress  of  true  driliastioa  tlis 
value  of  life  has  increased,  l&e  yet  the  words  ^  Ssniliiy 
Sdence ''  had  been  written ;  ere  yet  the  heralds  of  tbii 
sdenoe,  some  of  whom,  in  the  presence  of  oar  illastrioei 
ooUeaguM,  Edwin  Chadwick  and  William  Farr,  u«^ 
us  in  this  place  at  this  moment :  ere  yet  these  bsnUi 
had  summoned  the  worid  to  answer  for  iti  profligifl^" 
life,  the  health  and  strength  of  mankind  was  undtfgm; 
improvement.  One  or  two  striking  facts  mart  bew 
fldent  in  the  brief  space  at  my  disposd  to  dtmoortnfe 
this  truth.  In  England,  from  1790  to  1810,  HeMtf 
calculated  that  the  general  mortality  diminished  cos- 
fourth.  In  France,  during  the  same  period^  thsww 
fkvourable  returns  were  made.  The  deaths  ui  FiiW* 
Berard  odonlated,  were  1  in  SO  in  the  year  1780,  w 
during  the  eight  years,  from  1617  to  1825, 1  ia  4(^ors 
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fooxth  low.  In  1780,  oat  of  100  new-born  in£uits,  in 
France,  50  died  in  the  two  first  yean ;  in  the  later 
period,  extending  from  the  time  of  the  censns  that  was 
taken  in  1817  to  1827,  only  38  of  the  same  age  died,  an 
augmentation  of  infant  life  equal  to  25  per  cent  In 
1780  as  many  as  55  per  cent  died  before  reaching  the 
age  of  ten  years ;  in  the  later  period  43,  or  aboat  a  fifth 
lees.  In  1780  only  21  persons  per  cent,  attained  the  age 
of  50  years;  in  the  later  period  32,  or  eleven  more 
readied  that  term.  In  1780  but  15  persons  per  cent, 
aniyed  at  60  years ;  in  the  later  period  24  arrived  at 
that  age. 

Side  by  side  with  these  facts  of  the  statist  we  detect 
other  facts  which  show  that  in  the  progress  of  civilisa- 
tion the  actual  organic  strength  and  boDd  of  the  man 
and  woman  increases.  Just  as  in  the  highest  develop- 
ments of  the  fine  arts  the  sculptor  and  painter  place 
before  us  the  finest  imaginative  types  of  strength,  grace, 
and  beantv ;  so  the  silent  artist,  civilisatioD,  approaches 
nearer  and  nearer  to  perfection,  and  by  evolution  of  form 
and  mind  developes  what  is  practically  a  new  order  of 
physical  and  mental  build.  Peron — ^who  first  used,  if  he 
did  not  invent)  the  little  iDstrument,  the  dynamometer, 
or  muscular  strenjp^  measurer — subjected  specimens  of 
different  stages  of  civilisation  to  the  test  of  his  gauge, 
and  discovered  that  the  strength  of  the  limbs  of 
the  natives  of  Van  Pieman's  I^d  and  New  Holland 
was  as  50  degrees  of  power,  while  that  of  the  French- 
man was  69,  and  of  the  Englishman  71.  The  same 
order  of  facts  is  maintained  in  respect  to  the  size  of 
bod)r.  The  stalwart  Englishman  of  to-day  can  neither 
get  into  the  armour  nor  be  placed  in  the  sarcophagus  of 
Uiose  sons  of  men  who  were  accounted  the  heroes  of 
the  infauQtile  life  of  the  human  world. 

We  discover,  moreover,  from  our  view  of  the  past,  that 
the  developments  of  tenacity  of  life  and  of  vital  power 
have  been  comparatively  rapid  in  their  course  when 
they  have  once  commenced.  There  is  nothing  dis- 
coverable to  us  that  would  lead  to  the  conception  of  a 
human  civilisation  extending  back  over  two  hundred 
generations;  and  when  in  these  generations  we  survey 
Uie  actual  effect  of  civilisation — so  fragmentary,  and 
overshadowed  by  persistent  barbarism — in  infiuendng 
disease  and  mortality,  we  are  induced  to  the  observation 
of  at  most  twelve  generations,  including  our  own,  en- 
gaged, indirectly  or  directly,  in  the  work  of  sanitary 
progress.  During  this  comparatively  brief  period,  the 
labour  of  which,  until  within  a  century,  has  had  no  sys- 
tematic direction,  the  changes  for  good  that  have  been 
effected  are  amoogst  the  most  startling  of  historical  fiacts. 
Pestilences  which  decimated  populations,  and  which, 
like  the  great  plague  of  London,  destroyed  7,165  people 
in  a  single  week,  have  lost  their  virulency ;  gaol  fever 
has  disappeared,  and  our  gaols,  once  each  a  plague-spot, 
have  beo^me,  by  a  strange  perversion  of  ci^lisation,  the 
health-spots  of,  at  least,  one  kingdom.  The  term  black 
dea&  is  heard  no  more;  and  ague,  from  which  the 
London  physician  once  made  a  fortune,  is  now  a  rare  tax 
even  on  the  skill  of  the  hard*  worked  Union  medical 
officer. 

From  the  stud^  of  the  past  we  are  warranted,  then,  in 
assuming  that  civilisation,  unaided  by  special  scientific 
knowle(u;e,  reduces  disease  and  lessens  mortality,  and 
that  the  hope  of  doing  still  more  by  systematic  scientific 
art  is  fully  justified. 

I  might  hereupon  proceed  to  my  project  straightway. 
I  perceive,  however,  that  it  may  be  urged,  that  as  mere 
civilising  jnfiuences  can  of  themselves  effect  so  much, 
they  midit  safely  be  left  to  themselves  to  com]pIete, 
throuf^  |he  necessity  of  their  demands,  the  whole  sanitary 
code,  lathis  were  so,  a  formula  for  a  city  of  health  were 
practica^y  useless.  The  city  would  Come  without  the 
special  call  for  it. 

I  think  it  probable  the  dty  would  come  in  the  manner 
described,  but  how  long  it  would  be  coming  is  hard  to 
say,  for  whatever  great  results  have  followed  civilisatioD, 
the  mo(9t  that  has  occurred  has  been  an  unexpected,  un- 


explained, and  therefore  uncertain  arrest  of  the  roread 
of  the  grand  physical  scourges  of  mankind.  The  pheno- 
mena have  been  sunpressed,  but  the  root  of  not  one  of 
them  has  been  toucned.  Still  in  our  midst  are  thou-^ 
sands  of  enfeebled  human  organisms  which  only  are  com- 
parable with  ^e  savage.  Still  are  left  amongst  ua  the> 
bases  of  every  disease  that,  up  to  the  present  hour,  haa. 
afflicted  humanity. 

The  existing  calendar  of  diseases,  studied  in  connec- 
tion with  the  classical  history  of  them  written  for  us 
by  the  longest  unbroken  line  of  authorities  in  the 
world  of  letters,  shows,  in  unmistakable  lan- 
guage, that  the  imposition  of  every  known 
malady  of  man  is  coeval  with  every  phase  of  lus  recorded 
life  on  the  planet  No  malady,  once  originated,  has 
ever  actually  died  out ;  many  remain  as  potent  as  ever. 
That  wasting  fiital  scourge,  pulmonary  consumption,  is 
the  same  in  character  as  when  Codlius  Aurelianus  gave 
it  description ;  the  cancer,  to-day  is  the  cancer  known 
to  Paulus  EginsBta ;  the  black  death,  though  its  name 
is  gone,  lingers  in  malignant  typhus  ;  the  great  plague 
of  Athens  is  the  modem  great  plague  of  England, 
scarlet  fever ;  Uie  dancing  mania  of  the  middle  ages  and. 
oonvi^ionary  epidemic  of  Montmarte,  subdued  in  its 
violence,  is  still  to  be  seen  in  some  American  com- 
munities, and  even  at  this  hour  in  the  New  Forest  of 
England;  small-pox,  when  the  blessed  protection  of 
vaccination  is  withdrawn,  is  the  same  virulent  destroyer 
as  it  was  when  the  Arabian  Hhazee  defined  it ;  a^e  lurks 
yet  in  our  own  island,  and,  albeit  the  physician  is  not 
enriched  by  it,  is  in  no  system  changed  from  the  ague  that 
O^us  knew  so  well ;  cholera,  in  its  modem  representa- 
tion is  a  more  terrible  malady  than  its  ancient  type,  in  so 
far  as  we  have  knowledge  of  it  from  ancient  learning  ; 
and  even  that  fearful  scourge  the  great  plague  of  Con- 
stantinople, tiie  plague  of  hallucination  and  convulsion 
whi<^  raged  in  the  fifth  century  of  our  era,  has  in  our 
time,  under  the  new  names  of  tetanoid  fever  and  cerebro- 
spinal meningitis,  been  met  with  here  and  in  France, 
and  in  Massachusetts  has,  in  the  year  1873,  laid  747 
victims  in  the  dust. 

I  must  cease  these  illustrations,  though  I  could  ex- 
tend them  fiurly  over  the  whole  chapter  of  disease,  past 
and  present  Suffice  it  if  I  have  proved  the  general 
proposition,  that  disease  is  now  as  it  was  in  the  be^n- 
ning,  except  that  in  some  examples  of  it  it  is  less  viru- 
lent ;  that  the  science  for  extinguishing  any  one  disease 
has  yet  to  be  learned ;  and  that  tm  the  bases  of  disease 
exist,  untouched  by  civilisation,  so  the  danger  is  ever 
imminent  unless  we  specially  provide  against  it ;  that 
the  development  of  disease  may  occur  with  original 
virulence  and  fatality,  and  may  at  any  moment  be  made 
active  by  accidental  or  systematio  ignorance. 

A  CiTT  OF  Hbalth. 

I  now  come  to  the  design  I  have  in  hand.  Mr.  Chad- 
wick  hais  many  times  told  us  that  he  could  build  a.  city 
that  would  give  any  stated  mortality,  from  fifty,  or  any 
number  more,  to  nve,  or  perhaps  some  number  less,  in 
the  thousand  annually.  I  believe  Mr.  Chadwick  to  be 
correct  to  the  letter  in  this  statement  and  for  that  reason 
I  have  projected  a  city  that  shall  show  the  lowest  mor- 
tality. I  need  not  say  that  no  such  city  exists,  and  you 
must  pardon  me  for  drawing  upon  your  imaginations  as 
I  describe  it  Depicting  nothing  whatever  but  what  is 
at  this  present  moment  easily  possible,  I  shall  starive  to 
bring  into  ready  and  agreeable  view  a  community  not 
abundantiy  favoured  by  natural  resources,  which,  under 
the  direction  of  the  scientific  knowledge  acquired  in  the 
past  two  generations,  has  attained  a  vitality  not  perfectly 
natural,  but  approaching  to  that  standard.  In  an  artistic 
sense  it  would  have  been  better  to  have  chosen  a  small 
town  or  large  viUaff e  than  a  citv  for  my  description ;  but 
as  the  great  mortahty  of  states  is  resident  in  cities,  it  is 
practically  better  to  take  the  larger  and  less  favoured 
community.  If  cities  could  be  transformed,  the  rest 
would  follow. 


^^       existing 
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Oar  city,  wiiich  amy  be  named  **Hygma/*  Kna  tbo  ad- 
vantage of  being  a  new  fouadation,  but  it  ii  so  built  that 
existing  cities  mjgbt  be  krgi^ly  modoUed  upon  iL 

The  population  of  the  titjr  mRy  bo  ploiced  at  100*000, 
living  in  20,000  houaoe,  built  on  4,000  ftcrs»  of  knd— 
«IL  average  of  25  potBouE  to  aa  acre.  TMb  muy  bo  C!>&- 
lidtjred  a  Ictrgtj  population  for  tho  flpace  occupied*  but, 
mnce  tlie  effect  of  dendtj  on  vitality  tells  only  d©t«r- 
mmatelf  whim  it  reochei  &  ceirtain  es:trein«  degree^  as  in 
LT  '    iid  Gkfigow,  the  ©atimate  mny  be  ventured, 

of  tb©  population  of  the  city  is  proFided  for 
ag.t..,^.  ix^^iy  by  the  character  of  the  houses,  which 
eOBure  an  equal  dialribnUon  of  the  popula^n.  Tall 
lioui€iS  oyenhadowing  the  streets,  and  creating  m&omaiiy 
for  one  entranj&e  lo  aeveml  tenementAf  «re  nowhive  pms 
roitted.  In  ^cet&  devoted  to  buiiinesa.  whet^  the  trader* 
people  r^nirc  a  place  ef  mart  or  fihop^  the  houses  lu^e 
four  atoriat  high^  and  in  ftome  of  the  western  streets, 
whtro  th©  houses  are  separate^  three  and  four  storied 
buildings  aro  erected;  but  on  the  whole  it  is  found  bad  ta 
excotd  this  range,  and  as  each  story  ia  limited  to  15  feet, 
no  house  is  higher  than  60  feet. 

The  Bubitratum  of  the  city  ia  of  two  kisda.  At  it» 
fiorthefn  and  hi^ha^t  part,  there  in  clay ;  at  ita  «oatb«m 
and  south- e&bteri],  gravel.  Whatoiner  disadvantagt^iH 
might  spring  in  other  plrtcea  from  a  retention  of  water 
€Mi  a  clay  noil,  is  here  miit  by  the  plitn  that  is  uuiversally 
foUowwl,  of  building  every  houst^  on  arches  of  solid 
brickwork.  !So,  where  in  other  towns  there  are  areas* 
and  kitchenfir  ^nd  Aen^ants'  o^&es,  there  are  here  sub- 
ways through  which  the  air  flows  freely,  aud  down  the 
inclitiei  of  which  all  currents  of  water  are  mriied  away* 
The  ncreage  of  our  mod^  city  jJIows  room  for  three 
wide  smdn  streeta  or  boulerarditf  whkb  i  nn  fi'om  eiat  to 
W(%t,  and  which  are  the  main  tbc>roughfares.  l^ineatb 
each  of  these  ia  a  nub  way,  a  railway  along  which  the 
heavy  tmMc  of  the  city  is  carried  on.  The  streets  from 
BOrth  to  Bouth  wlu«;h  croas  the  main  their ougbfar^s  ht 
Tight  ttti^les^  and  the  minor  ttraeU  wbioh  run  pamlltl, 
atfi  all  wide,  and,  owing  to  the  lewnees  of  the  housea, 
are  thoroughly  venliLitcd.  and  in  the  day  are  filled  with 
Bunlighl.  They  aio  planted  on  each  dde  of  the  path- 
ways witb  tr^es,  a&d  m  msay  places  with  libi-uba  and 
^vergreenJ.  All  the  interspaeca  between  ihci  backs  of 
houaea  are  gardens.  The  churches,  bospitala,  theatrt'S, 
banks,  lecturc-rooma,  and  other  publio  buiidingSj  as  well 
as  some  private  huildingSi  such  as  warehouaes  and  stables^ 
stiind  [JonCf  forming  prirts  of  streets*  and  occupying  the 
posiiiou  of  Bcveml  houees.  They  are  aurrounded  with 
garden  space,  and  add  not  only  to  the  beauty,  but  to  the 
healthmesa  of  the  cit^.  The  large  houses  of  the  w  ealtby 
are  situated  in  a  simihur  manner. 

The  streeta  of  the  city  aro  paved  throughout  in  the 
same  material.  As  yet  wood  pavt^ment  set  in  aaphalte 
has  been  found  the  best.  It  is  iioiselesSf  cleanly^  and 
durable.  Tramways  &t&  nowhere  permitted^  the  system 
of  underground  railways  being  found  amply  siiffiiiput 
for  all  pu poses.  The  aido  paireineuts,  which  ara  every- 
where ten  feet  wide,  are  of  white  or  light  girey  stone. 
They  have  a  slight  incline  towards  the  Htrceta,  and  the 
etrcots  have  an  incline  from  their  eeutres  towards  the 
margina  of  the  pavements^ 

From  the  circumstanjoe  that  the  houses  of  our  model 
aty  are  baaed  on  subways,  there  is  no  dlfflculty  what- 
ever in  ckansing  tbo  atrcets,  no  more  difficiilty  than  is 
experienced  in  Paris.  Tbcvt  disgraoe  to  our  modom 
civilisation,  the  mud  cart,  is  not  known,  and  even  the 
n&cessity  for  ^It,  E.  II,  Bayley's  roadway  movoable 
tanks  for  mud  Hwoepiogu  (so  much  wanted  in  London  and 
othur  towns  aijuikrly  built)  does  not  esist.  The  aecmnii* 
lation  of  mud  and  dirt  in  the  strocta  is  washed  away 
crvery  day  through  side  openings  into  the  subways,  and 
is  conveyed,  with  the  aewage,  to  a  destinatiou  apart  from 
the  city.  Tiiua  the  streets  every* where  are  dry  and  clean, 
fi^e  alike  of  holes  and  open  drnina.  Gutter  children  are 
an  impossibility  in  a  pliteo  whtro  thtre  are  no  guttciis 
for  their  iimocent  delectation.    Instead  of  the  guttfiir>  Ihe 
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pooroat  child  has  the  gafdeii ;  Urn  te  ImI 
and  0mt  11  of  unwholesome  gvb^gi;  he  hia  i 
greensward. 

It  will  he  seen,  ^tn  what  has  been  itedf  ik. 
that  in  this  our  model  city  thexu  asm  zk»  na^^m^mi 
cellars,  kitchena)  or  other   cavea^  whieii,  «■»  to 
thooe  andeoit  British  oaves  thAi  Hottibi^iaR 
show    the    antiquarian    ad   the  onre 
mavage  childr^n^  are    even    now    tbs 
danced  of   many  millions  of    our  don 
trial  classes.    There  ^is  not  permitted  to  1i^  (S  ^ 
imdergrouud.     The  living  part  of  Qvury  bcti**  l^r?-' 
the  level  of  the  etzeet    The  houses  arv  hoiZt  <<  » 
which  has  the  following  sanitary  adi^i&bics  -l^  i 
glased,  and  quiijQ  impermeiihU  to  watm,  rj  thilisM 
wet  seaaona  tli«  waDs  uf  th»iioiwe««nsotitLi£iiiBi^ 
tons  of  watfT,  as  is  the  ctm  wi^  •& nuagr  «^ 
reaidenoea.    The  bricki  an  p«rffmied  tnoa 
at  the  end  ol  meh  there  is  a  w«d^  OMSUif, 
no  mortsf  ia  iiuartadi  and  by  whiuh  all  the  oi 
allowed  to  i»miimmeate  with  each  olh«r«   if 
in  thia  matifie£hoffi^<»mbe4  bo  that  thiav  ii  m  tei 
constant  body  of  euaimim  air  let  in  by  mi^^foat^m 
th6  outer  wall,  which  nir  can  ba  ehangtsd  ii  H"^ 
iLud,  if  required,  can  be  heated  from  the  la-m^nkafi^ 
house.    The  bdoks  intended  for  the  in^- '    -    ^  ^ 
house,  those  which  form  the  walla  of 
glased  in  difOerent  colours,  according  to  i 
owner,  and  aia  laid  so  neatly,  thut  thf'  alWtaCM# 
of  the   walls  is  considered  uunecB«stary,  iiitaM, 
obj  ectionable.    By  this  means  those  m  osl  uska^  ~ 
oi  household  aocommodattout  layers)  ot  m^idi| 
^i^e,  layers  of  poison  oni  paper^  or  laywl  cA 
colour  stuff  or  distemper,  are  <^ntirely  dofai 
The  walla  of  the  room  can  be  made  d'  ;in  i*I 
the  simple  use  of  wat^r^  and  tb^ 
turned  in  light  arches  of  thinner  l\ 
to  mat<^  the  wall,  are  open  to  the  ittyi}<  *:  ^i^  r- 
The  colour  select*^  for  the  tJUier  brickwork 
rule,  that  being  mot^t  agreea^bb  to  the 
but  variovs  taatei  prevail,  and  ftrt  so  sooti 
taste,  that  in  the  houses  of  ^hm  W€«lthy,  ik 
terns  of  work  of  Fompeiaa  elegan^oe  an  mum 

As  with  the  bricks  so  with  the  moctar  isilb 
employed  in  building,  they  oi^  rendered*  ■•  liKll^ 
sible,  ffee  of  m^MStuie,    Sea  aand  f^nt^miai  i  "^ 
wood  that  Ims  been  saturated  with  naa  %v^tcF,  two 
commodities  in  badly 'built  houses,  lind  no  ^jkt$ 
modern  city. 

The  most  mdical  changee  in  the  houseief  < 
in  the  chimneys,  the  roofs,  the    kitclieik4 
adjoining  oMoes.    The   chimn«ys^  airaii^ 
m:mner  propoeed  by  lli.  Spenecr  WeUi^  tSi 
nected   with  central  shafts,   into    which  t^  I 
drawn,  and,  after  being  phased  throiigh  a  pi 
to  destroy  the  fr^e  carbon ,  i»  discbjurged  ctMliftl 
the  open  air.     The  city,  thc^vfores  J^t  i}n9  ajj^f^ ' 
small  smoke  rate,  ia  free  of  raised  d:iimm)p»  leoi 
intolerable  nuisance  of  smoke.     The  cofiii^  et  ti» 
are  hut  slightly  archtd,   and   an?  iiKined  sO 
They  are  covered  either  with  asphalbis  vhkh  c^ 
out  of  our  supposed  city,  haa  provfid  to  UH  Inff 
be  easily  repaired,  or  with  flat  tile*.  Tht  itttMr^ 
round    with    iron    palisade,    Uut«fu% 
excellent  outdoor  grounds  for  gtctt  h 
instancei  flowers  axe  oulttYttted  on  th«n* 

The  housewifs  must  not  be  ahook^i  •btt  I 
that  the  Mtt^eiii  of  oiuf  naodel  dbr,  HfidAll  tfalj 
oMces,  aro  tmmedijitily  1i«i«iih  than  pkt4ift  i 
in  fact,  in  the  uppar  floor  of  the  hmm  ia^ 
lower.    In  every  point  of  view.  j*axtity  ««d  i 
this  arrangement  succeeds  admirably.    IV  1 
lighted  to  perfection,  so  that  all  uncleaailiikM  i 
dfttect^.    The  smell  that  arinea  ttom  moiOB^ 
diaseminatcd  tlirou^h  the  rooma  of  tbi  hpta^ 
veying  Uvu  cooked  food  from  the  kilflh«B» ia  ^'^ 
there  is  no  lift,  the  heaTy-w«^glitod  £iM  I 
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conveyed  down,  the  emptied  and  lighter  diahei  npitain. 
The  hot  water  from  the  kitchen  bdleris  distribntea  easily 
ij  oonducting  pipes  into  the  lower  zooms,  so  that  in  erery 
room  and  be(&oom  hot  and  oold  water  can  at  all  times  be 
obtained  for washingordeaning  purposes;  and  asoneyery 
fU)or  there  is  a  sink  for  reoeiying  waste  water,  the  oazrying 
of  heavy  pails  from  floor  to  floor  is  not  required.  The 
scullery,  which  is  by  the  side  of  the  kitchen,  is  provided 
vrith  a  copper  and  all  the  appliances  fbr  lannd^work; 
and  when  that  is  done  at  home  the  opeai  places  on  the 
roof  above  make  an  excellent  drying  ground. 

In  the  wall  of  the  scullery  is  the  upper  opening  to  the 
shaft  of  the  dust-bin  shaft.  This  shaft,  open  to  the  air 
from  the  roo^  extends  to  the  bin  under  the  basement  of 
the  house.  A  sliding  door  in  the  wall  opens  into  the 
sihaft  to  receive  the  dust,  and  this  plan  is  carried  out  on 
every  floor.  The  coal-bin  is  off  the  scullery,  and  is 
▼entilated  into  the  air  through  a  shaft,  also  passing 
through  the  roof. 

On  the  landing  in  the  second  or  middle  stories  of  the 
threenrtoried  houses  there  is  a  bath-room,  supped  with 
hot  and  cold  water  from  the  kitchen  above.  The  floor 
of  the  kitchen  and  of  all  the  upper  stories  is  slightly 
raised  in  the  centre,  and  is  of  smooth,  grey  tile ;  the 
floor  of  the  bath-room  is  the  same.  In  the  living-rooms, 
ipvhere  the  floors  are  of  wood,  a  true  oak  marp^  of  floor 
extends  two  feet  around  each  room.  Over  this  no  carpet 
IB  ever  laid.  It  is  kept  bright  and  clean  by  the  old- 
flashioned  bees*-wax  anid  turpentine,  and  the  air  is  made 
firesh  and  ozonio  by  the  process. 

Considering  that  a  third-part  of  the  life  of  man  is,  or 
should  be,  spent  in  sleep,  great  care  is  taken  with  the 
Isedrooms,  so  that  they  shall  be  thoroughly  lighted,  roomy, 
and  ventilated.  Twelve  hundred  cubic  feet  of  space  is 
allowed  for  each  sleeper,  and  from  the  sleeping  apartments 
all  unnecessary  articles  of  furniture  and  of  dress  are 
rigorously  excluded.  Old  clothes,  old  shoes,  and  other 
c^onsive  articles  of  the  same  order,  are  never  permitted 
to  have  residence  there.  In  most  instances  the  rooms  on 
the  first  floor  are  made  the  bedrooms,  and  the  lower  the 
living-rooms.  In  the  larger  houses  bedrooms  are  carried 
out  in  the  upper  floor  for  the  use  of  the  domestics. 

To  fEioilitate  communication  between  the  kitchen  and 
the  entrance-hall,  so  that  articles  of  food,  fuel,  and  the 
like  may  be  carried  up,  a  shaft  runs  in  the  partition 
between  two  houses,  ana  carries  a  basket  lift  in  ail  houses 
that  are  above  two  stories  high.  Every  heavy  thing  to 
and  from  the  kitchen  is  thus  carried  up  and  down  from 
floor  to  floor  and  from  the  top  to  the  basement,  and  much 
necessary  labour  is  thereby  saved.  In  the  two-storied 
houses  the  lift  is  unnecessary.  A  flight  of  outer  steps 
leads  to  the  upper  or  kitchen  floor. 

The  warming  and  ventilation  of  the  houses  is  carried 
out  by  a  common  and  simple  plan.  ^  The  cheerfulness  of 
the  fireside  is  not  sacrificed ;  there  is  still  the  open  grate 
in  every  room,  but  at  the  back  of  the  firestove  there  is 
an  air-box  or  case  which,  distinct  from  the  chimney, 
communicates  by  an  opening  with  the  outer  air,  and  by 
another  opening  with  the  room.  When  the  fire  in  the 
room  heats  the  iron  receptacle,  fr^sh  air  is  brought  in 
frrom  without,  and  is  difi'ased  into  the  room  at  the  upper 
part  on  a  plan  similar  to  that  devised  by  Captain  Gajton. 

As  each  house  is  complete  within  itself  in  all  its 
arrangements,  those  disfigpirements  called  back  premises 
are  not  required.  There  is  a  wide  space  consequently 
between  the  back  fronts  of  all  houses,  which  space  is,  in 
everj  instance,  turned  into  a  garden  square,  kept  in  neat 
order,  ornamented  with  flowers  and  tiees,  and  furnished 
writh  playgrounds  for  children,  young  and  old. 

Tlie  houses  being  built  on  arched  subways,  great  con- 
'venience  exists  for  conveying  sewage  m>m,  and  for 
conducting  water  and  gas  into,  the  different  domiciles. 
A^^  pipes  are  conveyed  along  the  subways,  and  enter 
each  house  from  beneath.  Thus  the  mains  of  the  water 
pipe  and  the  mains  of  the  gas  are  wfthin  instant  control 
on  the  first  floor  of  the  building,  and  a  leakage  from 
either  can  be  inunediately  prevented.    The  officers  who 


supply  the  comnkoditiet  of  gasand  ^ 
to  we  subways,  and  find  it  mosteaoy  and  eoenemioal  to 
Iraepallthatis  under  their  charge  in  perfootrspaii.  Hie 
sewers  of  the  houses  run  along  the  floonof  the  sabsrays, 
and  are  built  in  brick.  They  empty  into  ttxee  48ca8 
main  sewers.  They  are  trapped  for  each  houses  and 
as  the  water  supply  is  oontimioas,  they  are  kept  'well 
flushed.  In  addition  to  the  house  flashings  thaie  are 
special  openings  into  the  sewers  by  which,  at  any  time^ 
under  the  direction  of  the  sanitary  officer,  an  independent 
flushing  can  be  carried  out  The  sewers  are  'ventilated 
into  tall  shafts  from  the  mains  by  means  of  a  paenmatio 
enjnne. 

The  water-closets  in  the  houses  are  situated  on  the 
middle  and  basement  floors.  The  continuous  waiter 
supply  flushes  them  without  danger  of  ohaiging  the 
dnnkmg  water  with  gases  emanating  from  the  closet ;  a 
danger  so  imminent  in  the  present  method  of  oistemSy 
which  supply  drinking  as  well  as  flushing  water. 

As  we  walk  the  streets  of  our  model  dfy,  we  notice 
flrst  an  absence  of  places  for  the  public  sale  of  i^pirituous 
liquors.  Whether  this  be  a  voluntary  purgation  m  goodly 
imitation  of  tiie  National  Temperance  League,  the  effect 
of  Sir  Wilfred  X^wson's  Permissive  Bui  and  most 
permissive  wit  and  wisdom,  or  the  work  of  the  Good 
Templars,  we  need  not  stay  to  inquire.  We  lo(^  at  the 
foot  only.  To  this  city,  as  to  the  town  of  St.  Johnsbury, 
in  Vermont,  which  Mr.  Hepworth  Dixon  has  so  graphi- 
cally described,  we  may  apply  the  description  lir.  Dixon 
has  written :  ^  No  bar,  no  dram  shop,  no  saloon  defiles  the 
place.  Nor  is  there  a  single  gaming  heU  or  house  of 
ill-repute."  Through  all  tile  workshops  into  which  we 
pass,  in  whatever  mbour  the  men  or  women  may  be 
occupied — and  the  place  is  noted  for  its  manufacturing 
industiy — at  whatever  degree  of  heat  or  oold,  strong 
drink  IS  unknown.  PracticcJly,  we  are  in  a  total 
abstainers'  town,  and  a  man  seen  intoxicated  would  be 
so  avoided  by  the  whole  community,  he  would  have  no 
peace  to  remain. 

And,  as  smoking  and  drinking  go  largely  togother,  as 
the  two  practices  were,  indeed,  original  exchanges  of 
social  degradations  between  the  civilised  man  and  the 
savage,  the  savage  getting  very  much  the  worst  of  the 
bargain,  so  the  practices  largely  disappear  together. 
Pipe  and  glass,  cigar  and  sherry-cobbler,  like  the  ^amese 
twins,  who  could  only  live  connected,  have  both  died  in 
our  model  city.  Tobacco,  by  far  the  most  innocent 
partner  of  the  firm,  lived,  as  it  perhaps  deserved  to  do,  a 
little  the  longest ;  but  it  passed  away,  and  the  tobacco- 
nist's counter,  like  the  drtun  counter,  has  disappeared. 

The  streets  of  our  city,  though  sufficiently  filled  with 
busy  people,  are  comparatively  silent.  The  subways 
relievo  the  heavy  traffic,  and  the  factories  are  all  at 
short  distances  frx)m  the  town,  except  those  in  which  the 
work  that  is  carried  on  is  silent  and  free  from  nuisanoo. 
This  brings  me  to  speak  of  some  of  the  buildings  which 
have  relation  to  our  present  studies. 

It  has  been  found  in  our  towns,  generally,  that  men 
and  women  who  are  engaged  in  industrial  callings,  such 
as  tailoring,  shoemaking,  dressmaking,  lace-work,  and 
the  like,  work  at  their  own  homes  amongst  their  children. 
That  this  is  a  common  cause  of  disease  is  weU  understood. 
I  have  myself  seen  the  half-made  riding-habit  that  was 
ultimately  to  clothe  some  wealthy  damsel  rejoicing  in 
her  morning  ride  act  as  the  coverlet  of  a  poor  tailor's 
child  stricken  with  malijgnant  scarlet  fever.  These 
things  must  be,  in  the  qrdinary  course  of  events  under 
our  present  bad  ordinary  system.  In  the  model  city  we 
have  in  our  mind's  eye,  these  dangers  are  met  by  the 
simple  provision  of  workmen's  offioes  er  wosk-xooms. 
In  convenient  parts  of  the  town  there  are  blocks  of 
buildings,  desifi^ed  mainly  after  the  manner  of  the 
houses,  in  whi^  each  workman  can  have  a  work-room 
on  payment  of  a  moderate  sum  per  week.  Here  he  may 
work  as  many  hours  as  he  pleases,  but  he  xnay  not 
transform  the  room  into  a  home.  Each  block  is  under 
the  charge  of  a  superintendent,  and  also  under  the 
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obftenTitiati  of  the  sanitary  authotitics.  The  IkmEj  ii 
IhuA  Bepanttod  &oni  the  vork,  and  tbs  urorking  num  is 
sactued  thjo  eame  adyantagea  a£  the  hwyei-,  themerchiuit 
tlie  bantoer  now  powseis ;  or  to  make  tb©  parallel  more 
eofTCctf  hie  hu  the  flame  advantigi^  m  tho  man  or  woman 
who  works  in  a  Victory,  nnd  goes  home  to  eat  and  to 
deep. 

In  most  towii»  throughout  Iho  kiARdom  the  lAundry 
flyitem  xi  dft&geroud  in  tho  extreme.  Foi-  an^iliing  tbt* 
healthy  honiebolder  know?,  the  dothe*  he  wid  hk 
children  -wear  huTe  been  mixed  before,  during^  and 
ftlter  the  process  of  waihingf  with  the  dothes  that  have 
come  from  tho  bed  or  body  of  flomo  sufferer  from  a  con- 
tegious  malady.  Some  of  the  moat  fatal  oatbreaka  of 
dj^aaso  I  have  met  with  have  been  communkatcd  in 
t^ift  mannar.  In  our  model  commnnity  thiB  danf^^cr  is 
entirely  avoided  by  tho  eatahliahflient  of  pnblic  laan- 
driee,  under  municipal  direction.  Ko  pexson  is  obliged 
to  Bend  any  article  of  clothiu^  to  be  washed  at  the 
pnblic  lanndry ;  but  if  ho  does  not  Bend  there  the 
waahiog  mutt  ba  done  at  home.  Private  laundries  that 
do  not  comp  uod^r  the  inspection  of  the  flanittiry  officer 
are  absolntdy  forbidden-  It  ia  inctitnLent  on  all  who 
■end  clothes  to  a  public  laundry  from  an  infected  house 
to  Btato  the  Bi^t.  The  dothea  thus  received  afe  paaaed 
for  apodal  deaniin^  into  tho  diMnfecting  rooms.  They 
are  ipecially  washed,  dried,  aod  prepared  for  future 
wenf,  Tho  laundiiofl  are  plaoed  in  conTanient  poaitionss, 
a  Httlo  outsido  the  town ;  they  have  flxtonBiTo  dryinij 
grounda,  and,  practically,  thoy  arp  worked  ao  economi- 
cally, that  homowaabingd^y^  those  invadot a  of  domestic 
comfoft,  am  aboliah«d. 

Budnicir  along  tho  main  atroeta  of  the  city,  we  e^a  in 
twenty  plaeea,  equally  distant,  a  SGpamte  building  tar- 
rounded  by  ita  own  grounds — s.  model  hospital  &r  the 
mik.  To  make  theae  institutiona  the  beat  of  their  kind, 
no  expense  la  JpfwocL  f^everal  elements  contribute  to 
their  ancceas.  They  aro  fimallt  and  are  readily  remore- 
able.  The  old  idea  of  warehousing  diaoaaes  on  the  largeat 
poasible  flcale,  and  of  making  it  the  boast  of  an  inatltu- 
tion  that  it  cootains  so  many  hundred  beds,  is  abandoned 
here,  Tho  old  idea  of  building  an  institution  ao  that  it 
shall  stand  for  centnriea,  like  a  Norman  caatio,  but, 
unlike  tb&  ctiatleu  still  retain  Ita  original  charaoteEr  aa  a 
th^lter  for  tho  afflicted,  ia  abandoned.  The  still  more 
mbsnrd  idea  of  building  hospitals  for  the  treatment  of 
special  organa  of  the  body,  aa  if  tho  different  organa 
«ould  walk  out  of  the  body  and  present  theauselTos  for 
Meatmen t,  is  also  abandoned. 

It  will  repay  us  a  minute  of  time  to  look  at  ono  of 
theae  model  hospitala.  One  ia  the/ac  simiis  of  the  other, 
and  is  devoted  to  the  aerTice  of  every  five  thouaand  of 
the  ponuUtion.  Like  every  building  in  the  place,  it  ia 
orectea  on  a  subway.  There  is  a  wide  central  entrance, 
to  which  there  is  no  ascent,  and  into  which  a  carriage, 
eab,  or  ambulance  can  drive  direct.  On  ©anh  aide  the 
►  gateway  are  the  houseaof  the  resident  modical  officer  and 
\  of  the  matron.  Passing  down  the  centre,  which  ia  lofty 
'  and  covered  in  with  glasQ,  we  arrive  at  two  aide- wings 
running  right  and  left  from  the  centre,  and  forming 
cross-corridors.  Theae  are  the  wards;  twelve  on  one 
hand  for  male,  twdvo  on  the  other  for  female  patients. 
Tha  CTOSft-corridora  are  twelve  feet  wide  and  twenty  feet 
high,  and  are  roofed  with  glasa.  Tho  corridor  on  each 
dde  is  a  framework  of  wjiUa  of  glajred  brick,  arched  over 
head,  and  divided  into  aijc  segments.  In  eaoh  segment 
is  a  separate,  light,  elegant  removable  ward,  oonstmoted 
of  glass  and  iron,  twelve  fc^ot  high,  fourtoen  feet  long, 
and  tun  feet  wide.  The  cubic  capadty  of  each  wnjrd  is 
1,680  feet.  Each  patient  who  is  ill  enough  to  require 
constant  attendance  has  one  of  those  warda  entirely  to 
himself,  so  that  the  injurious  inSuencoa  on  the  sink 
which  are  created  by  mixing  up  in  one  large  room  the 
living  and  the  dying ;  those  who  coiild  sleep,  were  they 
at  reat,  with  thoae  who  cannot  aleop  because  they  are 
tficked  with  pain  ;  those  who  are  too  nervous  or  sensitive 
to  move,  or  cougb^  or  speak^  lost  they  should  disturb 


otheni ;  and  those  who  do  whoteter  plinsiB 
bad  inflooncei  are  abs«5nt. 

The  wards  are  flttod  up  tkmXlj  sad  tl^^i^lr 
end  they  open  into  the  oorndor,  «t  Iht  ^^^ 
verandah  which  leads  to  a  garden,    1b  ' 
those  siok,  who  efcn  are  ooniood  Ift  b<  f.*i^  -^^  ^ 
direction  of  the  dooiot^  be  whtel«d  in  1^  brii«A 
the  gardtns  without  la&Tiog  tb»  levt^^  dor^.  Xk^ 
are  wanned  by  a  current  of  air  intdfi  t^nrolitii^ 
them  by  th«  action  of  a  tteam-enfme,  witli  »tii^ 
hospiC&l  is  supplied,  and  whicih  pBrform* 
of  useful  ptupasea,  that  the  wonder  !» 
raanagement  could  go  on  without  tbi  %*- 

If  at  any  time  award  b©ci:>mea  infcctip 
from  its  position,  and  replaced  by  a  -— 
taken  to  pieces,  disinfected,  and  l.: 
another  thai  requires  tempoiaiy  tij^ ' 

The  hoapital  is  supplied  on  ea^h  ft-i 
baths,  hot  air  hatha,  vapour  baths,  and*^ 

A   day  litting-room  is  attached  to 
every  reasonable  method  is  ttiken  for  eoc.' 
of  the  ftick  in  agr&eable  and  harmlesi  pa* 

Two  trained  nurses  attend  to  eadi  c-oi 
nected  with  the  hospital  is  a  echool  for  t 
direction  of  the  medical  euperint* " 
From  this  school  nuraee  are  provi  ^ 
are  not  merely  offident  for  any  duty  ir;  tn^ 
which  they  are  always  emgagedt  dthfr  w^ 
pital  or  oT3tof  it,  but  from  the  caiswilh 
attend  to  their  own  personal  deanHiM^  i 
they  pursue  of  changing  overy  ganBBfit  ^ 
infoctiouH  case,  they  fail  to  b*  the  be- 
muuicable  diacase.      To  a  hospital  hm 
are  appointed,  each  of  whom,  tberelain: , 
patients  under  his  care.     The  oiBc«n  tr 
medical  offieos,  the  distinction,  now  tlt^: 
between  physicians  and  surgeons  being 

The  hospital  is  brought,  by  itn  de*  > 
communication  with  nil  the  fire*atatio(i«f  * 
theatres,  and  other  important  public  phML 
ambulance  always  ready  to  be  »enl  oat  1* 
injured  persons  to  the  institution.  V^ 
drives  straight  into  the  hospital,  wh^EOiW^ 
height  on  silent  wheels,  ao  that  it  cm  W  P* 
vibraticm  into  a  ward,  receives  the  nitrim? 

The  kitchena,  laundries,   and   ' 
separate  block  at  the  baok  of  the  r 
nocted  with  it  by  the  central  con- 
laundries  are  at  the  top  of  thia  b- 
below.    The  disinfecting-room  i.^  ...- 
room,  and  superheated  steam,  which  the 
is  QBtid  for  diidiifoGtioa. 

The  out-patient  department,  which  if 
body  of  the  hospital,  reaemblei  thit  of  the 
pital,  Birmingham;  the  first  out-ptiisit* 
far  as  I  am  aware,  that  et^er  desiSTfdtail 
generous  pubUc    The  patients  wsitisf  ■*_' 
seated  in  a  large  bull,  warmed  at  all  ieiW 
heat,  lighted  from  the  top  through  SfliM 
fcotly  ventUtttod.     Tho  infeetious  oastt  I 
carefully  from  the  reat.    Thtt  oonsaltu^ 
medical  staff  are  comfortably  flttei^ft* 
thoroughly  officered^  and  the  order  '* 
effective,  that  a  sick  person  who  is  F 
never  to  wait. 

Tho  medical  officers  attached  to  ta« 
model  dty  are  allowed  to  bold  but  c 
the  same  time,«nd  that  for  a  limited 
medical  man  in  the  city  obtoima  the  eq 
hoapital  practice,  and  the  value  of  the 
surgical  skill  is  fairly  e<|ijalised  through  1 
mtmity. 

In  addition  to  tho  hoapitol  bdlliof  is  i 
furnished  with  wards,  oonatr«cl»i  m  \hv 
the  goneral  wards,  for  the  ^^oeplion  ofcHl 
from  any  of  the  infectious  diaeaeei.    Wf^ 
planned  that  the  people,  geuei^Uyf  mA  w 
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ihesT  own  iuiiily  into  thMn  for  treatment,  and  pay  for  the 
priTOege. 

Sapplementary  to  the  hoefntal  are  certain  other  intti- 
ttttioiis  of  a  kindred  efaaraeter.  To  check  the  terrible 
conrBe  of  infantile  mortality  of  other  large  cities— the  76  in 
the  1,000  of  mortality  under  fire  years  of  age — ^homes  tor 
little  children  are  abimdant.  In  these  the  destitute 
young  are  oarefolly  tended  by  intelligent  nurses,  and 
mothers,  while  following  their  daUy  callings,  are  enabled 
to  leaTO  their  children  nnder  efficient  care. 

In  a  city  from  wbi<&  the  grand  source  of  wild  mirth, 
hopeless  sorrow,  and  confirmed  madness — alcohol — ^has 
been  expelled,  it  could  hardly  be  expected  that  much 
insanity  would  be  found.  The  fbw  who  are  insane  are 
placed  in  houses  licensed  as  asylums,  but  not  different  in 
appearance  to  other  houses  in  the  city.  Here  they  live, 
in  smidl  communities,  nnder  proper  medical  supervision, 
with  their  own  gardens  and  pastimes. 

The  houses  of  the  helpless  and  aged  are,  like  the 
asylums,  the  same  as  the  houses  of  the  rest  of  the  town. 
No  large  building  for  the  poor,  of  pretentious  style, 
uproars  itself ;  no  men  badged  or  badgered  as  paupers 
'^dk  the  place.  Those  poor  who  are  reaUy  from  physical 
causes  unable  to  work,  are  maintained  in  a  manner  show- 
ing that  they  possess  yet  the  dignity  of  human  kind ; 
that,  being  worth  preservation,  they  are  therefore  worthy 
of  respeotml  tendemees.  The  rest,  those  who  can  work, 
are  employed  in  useful  labours,  which  pay  for  their 
board.  If  they  cannot  find  work,  and  are  deserving,  they 
may  lodge  in  the  house  and  earn  their  subsistence ;  or 
they  may  live  from  the  house  and  receive  pay  for  work 
done.  If  they  will  not  work,  they,  as  vagrants,  find  a 
liome  in  prison,  where  they  are  compelled  to  share  the 
common  lot  of  mankind. 

Our  model  city  is  of  course  well  furnished  with  baths, 
swimming-baths,  Turkish-baths,  play-grounds,  g^rm- 
nasia,  libraries,  board-schools,  fine  art  schools,  lecture 
halls,  and  places  of  instructive  amusement,  la  every 
hoard-school  drill  forms  a  part  of  the  programme.  I 
need  not  dwell  on  these  subjects,  but  must  pass  to  the 
sanitary  officers  and  offices. 

There  is  in  the  city  one  principal  sanitary  officer,  a 
duly  qualified  medical  man  elected  by  the  municipal 
council,  whose  sole  duty  it  is  to  watch  over  the  sanitary 
^welfare  of  the  place.  Under  him  as  sanitary  officers  are 
all  the  medical  men  who  form  the  poor-law  medical 
staff.  To  him  these  make  their  reports  on  vaccination 
and  every  matter  of  health  pertaining  to  their  respective 
districts ;  to  him  every  registrar  of  births  and  deaths 
forwards  copies  of  his  registration  returns ;  and  to  his 
office  are  sent,  by  the  medical  men  generally,  registered 
retoms  of  the  cases  of  sickness  prevauling  in  the  district 
His  inspectors  likewise  make  careful  returns  of  all  the 
known  prevailing  diseases  of  the  lower  animals  and  of 
plants.  To  his  office  are  forwarded,  for  examination 
and  analysis,  specimens  of  foods  and  drinks  suspected  to 
be  adulterated,  impure,  or  otherwise  unfitted  for  use. 
For  the  conduction  of  these  researches  the  sanitary 
Boperintendent  is  allowed  a  competent  chemical  staff. 
Thus,  under  this  central  supervision,  every  death  and 
every  disease  of  the  living  world  in  that  district,  and 
erery  assumable  cause  of  disease,  comes  to  light  and  is 
subjected,  if  need  be,  to  inquiry. 

At  a  distance  from  the  town  are  the  sanitary  works, 
the  sewage  pumping  works,  the  water  and  gas  works,  the 
llanghter-houses  and  the  public  laboratories.  The  sewage, 
which  is  brought  from  the  town  partly  by  its  own  flow 
and  partly  by  pumping  apparatus,  is  conveyed  away  to 
weli-drained  sewage  farms  belonging  to  the  city,  but  at 
a  distance  from  it,  where  it  is  utilised  on  Mr.  Hope's  plan. 

The  water  supply,  derived  fit)m  a  river  which  flows  to 
the  south-west  of  the  city,  is  unpolluted  by  sewage  or 
other  refuse,  is  carefully  filtered,  is  tested  twice  daily, 
and  if  found  unsatisffictory  is  supplied  through  a  reserve 
tank,  in  which  it  can  be  made  to  undergo  further  purifi- 
cation. It  is  carried  through  the  city  everywhere  by  iron 
pipes.    Leaden  pipes  are  forbidden. 


In  the  sanitaiy  estabUshment  are  disinfecting  rooms,  m 
mortuary,  and  ambulances  for  the  conveyance  of  persons 
suffering  firom  contl^^ouB  disease.  These  are  at  all  times 
open  to  the  use  of  the  public,  subject  to  the  few  and 
simple  mles  of  the  management 

The  gas,  like  the  water,  is  submitted  to  regular 
analysis  by  the  staff  of  the  sanitaiy  offioer,  and  any 
fault  he  may  detect  which  indicates  a  departure  from  the 
standard  of  purity  framed  by  the  municipal  ooancil  is 
immediately  remedied,  both  gas  and  water  being  ex- 
clusively under  the  control  of  the  focal  authority. 

The  inspectors  of  the  sanitary  officer  have  under  them, 
a  body  of  scavengers.  These  each  day  in  the  early 
morning  pass  through'  the  various  districts  allotted  to 
them  and  remove  all  refuse  in  closed  vans.  Everjr  por- 
tion of  manure  from  stables,  streets,  and  yards  is  m  this 
way  removed  daily,  and  transported  to  the  city  farms  for 
utilisation. 

Two  additional  conveniences  are  supplied  by  the 
sanitary  scientific  work  of  this  establishment.  From 
steam-works  steam  is  condensed,  and  a  large  supply" 
of  distilled  wator  is  obtained  and  preserved  m  a 
separate  tank.  This  is  conveyed  by  a  small  main  into 
the  city,  and  at  a  moderate  cost  distilled  wator  can  be 
supplied  for  those  domestic  purposes  fbr  which  hard 
water  is  objectionable. 

The  second  sanitary  convenience  is  a  lai^  ozone 
generator.  By  this  apparatus  ozone  can  be  produced  in 
any  required  quantity,  and  is  made  to  play  many  usefril 
purposes.  It  is  passed  through  the  drinking  wator  in 
the  lesoivo  reservoir  whenever  the  wator  shows  excess 
of  organic  impurity,  and  it  is  conveyed  into  the  city 
for  diffusion  into  privato  houses,  for  purposes  of  dis- 
infection. 

The  slaughtor-houses  of  the  city  are  all  public,  and 
are  separated  by  a  distance  of  a  quarter  of  a  mile  fr^m 
the  city.  Th^  are  easily  removable  edifices,  and  are 
under  the  supervision  of  the  sanitary  staff.  The  Jewish 
system  of  inspecting  every  carcase  that  is  killed  is 
rigorously  carried  out,  with  this  improvement,  that  the 
inspector  is  a  man  of  scientific  kiiowledge. 

All  animals  used  for  food— cattle,  fowl,  swine,  rabbits 
— are  subjected  to  examination  in  the  slaughtor-house, 
or  in  the  market,  if  they  be  brought  into  the  city  from 
other  depots.  The  slaughter-houses  are  so  constructed 
that  the  animals  killed  are  relieved  from  the  pain  of 
death.  They  pass  through  a  narcotic  chamber,  and  are 
brought  to  the  slaughterer  oblivious  of  their  fato.  The 
slaughtor-houses  drain  into  the  sewers  of  the  city,  and 
their  complete  purification  daily,  fh>m  all  offal  and  re- 
fuse, is  rigidly  enforced. 

The  buildings,  sheds  and  styes  for  domestic  food-pro- 
ducing animals,  are  removed  a  short  distence  fh>m  the 
city,  and  are  also  under  the  supervision  of  the  sanitory 
officer ;  the  food  and  water  supplied  for  these  animals 
comes  equally  with  human  food  under  proper  inspec- 
tion. 

One  otiier  subject  only  remains  to  be  noticed  in  con- 
nection with  the  arrangements  of  our  model  city,  and 
Uiat  is  the  mode  of  the  dispocnl  of  the  dead.  The  ques- 
tion of  cremation  and  of  bmrial  in  the  earth  has  been  con- 
sidered, and  thdre  are  some  who  advocate  cremation. 
For  various  reasons  the  process  of  burial  is  still  retained : 
Firstly,  because  the  cremation  process  is  open  to  serious 
medico-legal  objections ;  seconmy.  because,  by  the  com- 
plete resolution  of  the  body  into  its  elementary  and  in- 
odorous gases  in  the  cremation  furnace,  that  intervening 
chemical  link  between  the  organic  and  inorganic  worlds, 
the  ammohia,  is  destroyed,  and  the  economy  of  nature  is 
therebv  dangerously  disturbed;  thf^V,  because  the 
natural  tendencies  of  the  people  lead  them  still  to  the 
earth  as  the  most  fitting  resting-place  iiito  wbich,  when 
lifeless,  they  should  be  drawn. 

Thus  the  ceihetery  holds  its  place  in  out  city,  but  in  a 
form  much  modified  from  the  ordinary  cemetery.  The 
burial  ground  is  artificially  made  of  a  fine  carboniferous 
earth.      Yegetotion  of  rapid  growth  Is  ctttrrAt^  tfVer 
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The   dead   uo   plsoed   in   the    earth   from  ih« 

T>i«r,  dther  m  baakat  work  or  simplj  in  the  ohroud; 

mud  the  moDonieoUl  slab,   mtt^ad  of  being  set  over 

or  at  the  head  or  foot  of  a  taked  crave,  ifl  placed 

in  a.  spadouB  oorerod  ball  or  teiniit^  and  rf^corda  simply 

tbe  fact  that  the  penon  commemorated  waa  racommitted 

O  earth  in  thou  gn>und«.     In  a  few  monUu,  indeed,  no 

DOHatnetit  wouM  indicate  the  remaliii  of  any  dead.     In 

hat  Tapidly^reaolvifig  BCiil  the  tnmB formation  of  dust 

Qto  duit  is  too  perfect  to  leave  a  trace  of  reaidnnm.  The 

[natural  circle  of  tranimntalion  is  harmlessly  complete, 

|«nd  the  economy  of  oaturo  cooBerved. 

Omitting,  neces3Jmlyj  many  miDor  hut  yet  impQiiant 
datailfi,  I  c3ose  the  desoiiption  of  the  imaginary  hoalth 
city,  I  have  ^et  to  indicate  vrhat  ar^s  the  refiulta  that 
might  be  faifly  predicted  in  respect  to  tho  diaeaae  and 
mortnlity  proscntpd  under  the  conditiona  specified. 

Two  kinds  of  observation  gnide  me  in  this  esaay  :  one 

deriYfld  &OSI  itetiltieal  and  sanitary   work ;  the  Other 

from  sxperkooap  extended  now  over  ihirtj-  years,  of  dis- 

>  oase,  its  phenomena,  ita  origins,  its  causes,  its  termiua- 

\  lions, 

I  infeTf  Oicn,  that  in  our  model  city  ceiiain  forms  of 
diaeaso  would  tind  no  posdihlo  home,  or,  at  the  worst,  a 
home  ao  transient  as  not  to  afibot  the   mortality  in  any 
ierioos  degree.      The  inianlile  diueascs,  infiintile  and  re- 
mittent fevers,  convulavouB*  diarrboeci,  croup,  mareLsmua, 
dyientery,    wouldf    I  calculate,    ho  almoHt   unknown. 
I  TjTjbos  and  typhoid  fevcn  and  cholera,  could  not^  I  be- 
k|ieve»  eadst  in  the  city  except  temporarily,  and  by  pure 
V  Accident ;    small*pOT  would   bo   nnder   entire   ooatrol ; 
puerperal  fever  and  hospital  fever  would,  probably,  cease 
mltogethet ;    rheHCoatio  fever,^  induced  by  reaidenco  in 
i  damp  houses,  and  the  heart  disease  subsequent  upon  it, 
^ould  be  removed  ;  dejith  from  pfivatioR  and  from  puer- 
pern  Bud  scurvy  would  {^^xtainly  e<aaa^  delirium  tremens, 
^Ter  diBoasef  alcoholic  phthisis,  atcholic  degeneration  of 
Id^e  kidney  and  aJl  the  varied  forma  of  poralysis,  insanity, 
and  other  affections  d^ie  to  alcohol,  would  be  I'ompltiteiy 
effaced*      The  parasitic  diBeasos  arising  from  tha  intro* 
duction  into  thu  body^  through  food^  of  the  Iatv^h  of  the 
pgntozoa,  womld  oou«r  mid  that  large  claas  of  deaths  from 
Imonary  &onaiuiipdoii«  uiduoed  in  less  favoured  cities 
expoiuTio  tolmpura  air  and.  badly- ventilatf(d  rooms, 
bnld,  I  bc4ievo,  be  reduced  so  as  to  bring  down  the 
l«nortali^  of  this   aigmiUy^fatal  mdrndy   one-third  at 
^leaat. 

Bomc  diseases,  pre'<?ininently  thooe  which  arise  from 
^  nncontroUable  cauBca,  from  iiLiddon  flucUmtions  of  tf^m- 
pexaturCi  electrical  atorma^  and  aimiliir  ^phaat  vuriationa 
of  nature^  would  remnin  aa  active  at  ov6r ;  and  pncu- 
moQia,  bronchitia,  congestion  of  the  Innga,  and  mmmer 
cholera,  would  still  hold  their  away.  Canoeit  ^liOv  ^d 
allied  constiintionaldiaeHais  of  strong  hereditary  cbaiiotet 
would  yet,  as  far  as  wo  ctm  k^,  prevaiL  I  fear,  more- 
overj  it  must  be  admitted  that  two  or  three  of  the  epidemic 
diseaees,  notably  acarlet  fnTor,  measles*  and  whooping 
co»gb,  would  assert  themselv«^f  and,  though  limited  in 
,  ihdr  diffusion  by  the  sanitary  provisions  for  arresting 
their  progress^  would  claim  ^  a  conaidcFable  n timber  of 
Ti^tima. 

With  tliesfl  facta  clearly  in  view,  I  mnst  be  careful  not 
to  claim  for  my  model  city  more  than  it  deserves ;  but 
calculating  the  mortality  which  w#uld  be  saved,  and 
comparing  the  reaolt  with  the  mortalitj'  which  now  pre- 
vails in  the  most  favoiued  of  our  larf^e  Engliah  townsj  T 
conclml^  that  an  average  mortality  of  eight  per  thousand 
would  be  the  tnaximum  in  the  6rst  generation  living 
nnder  thii  salutary^  rt'ffime.  That  in  a  succeeding  gene- 
:miion  Mr.  Ohadwick*i«  estimate  of  a  posaible  morttility 
of  five  per  tbotistud  would  be  realised,  I  have  no  reason- 
able doubtt  since  the  almost  unrecogmaedf  though  potent, 
inHuiTDto  of  heredity  in  disease  would  imnifidiately  IcafaK'n 
In  intenaity.  and  the  health!^  panata  woxild  bring  forth 
|ie«l(Uerdi&pring. 


Aa  my  Toice  oeiMa  to  dweU  m  Ifati  Ibat  4  %% 
unknown  dty  of  hf^th,  do  not  t  pmr  yv^ftbi 
from  a  mere  dream.     The  d^AMih  of  tbeaty  ciiL  ' 
have  beeoi   work<Kl  ottt  by  thois  piousi  d  i 
science,  so  msny  of   whom  iiEtfi&«M  m  1o-la,i 
specially  by  him  whose  bopefol  tboo^ld  bsii  * 
my  design.     I  am^  therefore,  but  oA  a  ^ 
knowing  Bomewbat  your  desiras  ml  s 
drawn  a  plan,  which  you  in  yoar  viviomf 
improve^  perfect.     In  Ulis  1  knew  w«  utfl' 
that  though  the  ideal  we  all  of  in  hold  bt  ok 
during  our  lives,  we  shall  continue  to  wotki 
for  its  realisation.     Utopia  itself  is  bal  arji  t^.^ 
time  t  and  some  day  the  masae^,  wha  r 
or  smile  incredolonaly  at  our  pit>eHdiii . 
our  conceptions^    Th«n  our  kno  wledg«,  h k<  j  i^i  t; 
conveyed  from  one  torch  to  another,  wilJ  boxr 
brightneaa. 

By  inifldr^te  tli^  l-rre  of  HtUn  wwti 

Tfi.       _  :i  to  fen  A  hipr:    ■ 


ON 


A  irtNisTRY  OF  ooiomcBi 

AGkrCOLTOEE* 


By  Profesior  Leone  Levi,  F.iJ,,  7.IJUik^ 

The  organisation  of  the  BKti- 
nninitijited  in  the  constitutaoaal  h 
miigularly  strange  and  perplexiBg.    K«i  i 
Oabi^ct  itself  a  hodj  tinlaiown  to  tSio  Uv 
position  never  officially  made  ^49rim  to  i 
its  members  have  funoyous  set  in  Ihaati 
definite.     The  Lord    Ohancellor,   tbov^ 
responsible,  both  for  the  framing  and  the  iH 
of  the  law,  is  not  the  Miniattr  t»f  Jtistic*.  1M| 
personage  i«,  at  once,  a  judge,  m  puUticx]  ^ 
highest  rankf  and  the  Sp^^ket  of  the  Hum  4 1 
There  aie  two  Ministora  of  Fimmca  in  thsf  ~^' 
First  Lord  of  the  TreHanry  and  tliu  * 
Exchequer,  whoee  functions  are  apt  to  c: 
the  Treasuiy  has  the  right  of  iasutog  d 
ExchGnuer  fer  payments  of  public  moofiyj 
has  also  the  right  to  exercise  an  indep 
the  iftsnes.    The  Lwd  President  of  ( 
President  of  the  Cabinet,  for  while  lbs  ( 
definite  in  numbcrj  and  with  limited  ] 
consiats  of  thoio  Privy  O^tmcilktSt  win  1 
immediately    hononred    witli    S<jvNmgH 
^'icteaJly  conduct  the  bmiinen  of  thd  Qvtm 
First  Lord  of  the  Admindty  is  not  aa 
Minister,  but  the  head  of  a  Board,  hnviiig  i 
tendence  of  the  royal  ntfid  flflitei,  dfiofc^  « 
And  though  there  &re  five  S&aanllMBm  vl 
Home  Department,  for  Foreign  j 
India,   and  ^Vai\  Scottish  and  ! 
imperfectly  represented  in  the  MkiATii 
and  religion  are  not  thought  of  suiSdenl  i 
separate  and  independent  Minist^Ei. 

Of  aU  anomalieSf  howevca-,  the  gratMl  J 
that  aa  essentially  commerciitl  cotii£y  UkfT 
a  country,  too,  so  dependent  c-t*  .-r;.,]1i  — 
whether  of  homo  or  foreign  i:r 
at  least,  a  Minieter  of  Comment 
might  well  wonder,  how  can  the  iW"*^ 
of   trade,    manufacture,    industry^  ft^^i 
possibly  carried    on    without   *'?  ' 
ia  it  that  directs  the  commerGtn ' 
Who  watches  ever  her  oonimeru  i.i  ^-:.»  . 
simple  answer  is,  that  the  whole  Cabimrt  r 
the  guardian  of  commeree :  mid  tbt*  ^^^^F 
who  IS  primarily  z«apoQfible  fat  tbe  t^ioit^  m  I 
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affaiTB,  is,  of  neoeasitj,  the  framer  md  director  of  ewery 
meaaure  affecting  trade  and  commerce.  William  Pitt 
and  the  Sari  of  Liverpool,  Yiscount  Canning  and  Earl 
Qtey,  Lord  Buaaell  and  Sir  Robert  Peel,  Mr.  Gladetone 
and  Mr.  Disraeli,  have  each  acted  as  Ministers  of  Oom- 
morce  when  they  respectiToly  worked  cat  their  com- 
merdal  policy,  whether  thev  were  themselves  the  ex- 
pounders of  the  same  in  the  House  of  Lords  or  the  House 
of  Oommons,  or  whether  they  entrasted  their  exposition 
to  other  members  of  her  Majesty's  (Government  Who 
felt  more  keenly  the  responsibility  of  directing  the  oom- 
meroial  policy  of  the  coontry  than  Sir  Robert  PeelP 
''The  most  important  consideration,"  he  said  '^that  can 
occupy  Parliament,  is  the  principle  which  shoold  govern 
our  economic  and  commercial  legislation.  An  error  in 
the  principle  which  directs  commercial  legislation  is  a 
fiital  error  which  is  likely  to  be  perpetuated." 

There  is  indeed  a  President  of  the  Board  of  Trade,  who 
is  to  be  the  organ  between  the  Qovemment  and  the  com- 
mercial commonity,  bat  an  impression  has  lately  gained 
ground  that  the  interests  of  commerce  are  not  snfficientiy 
cared  for  or  attended  to  on  the  part  of  the  State ;  that 
the  organisation  of  the  Board  of  Trade  is  cumbrous  and 
faulty ;  that  commercial  matters,  now  touched  by  finan- 
cial exigencies,  and  anon  affected  by  commercial  treaties, 
soffar  from  want  of  practical  knowledge  in  the  (Govern- 
ment itself;  that  with  the  present  organisation  taxes 
may  be  imposed,  modified,  or  removed,  the  banking 
laws  altered,  and  treaties  of  commerce  and  navigation 
oonduded,  without  even  a  consultation  with  the  Pre- 
sident of  the  Board  of  Trade ;  and  that  the  manifold  re- 
quirements of  industry  and  trade  are  not  likely  to 
receive  full  justice,  until  a  ministry  of  commerce  is 
established,  whose  head  shall  have  a  proper  place  in  the 
British  Cabinet. 

Very  earl^  in  the  history  of  British  oommeroe  the 
State  found  it  necessary  to  seek  for  assistance,  at  the 
bands  of    competent    persons,    in   the    direction   of 
matters    of    trade.     At    first    a  (Council   was    sum- 
moned when   an  emer^ncy  arose,  composed  of  the 
most  prudent  and  experienced  merohuits,  to  advise  and 
delibmte  with  Parliament.    In  1318  a  Council  was  held 
of  two  merchants  chosen  out  of  every  city  and  burgh 
throu^out  the  kingdom,  to  consider  the  expediency  of 
establishing  a  staple  of  wool  in  Flanders.     In  1337 
another  Council  was  held  for  a  similar  purpose.    In  1622 
King  James  appointed  a  special  commission  to  consider 
the  causes  of  the  decay  of  trade,  and  more  especially — 
Why  was  wool  fallen  so  low  in  price  ?    How  to  prevent 
the  export  of  wool  ?    How  to  remedy  the  scarcity  of 
money  ?    How  to  increase  the  wealth  of  the  kingdom  ? 
And  in  1655  Cromwell  appointed  his  son,  with  many 
lords  of  the  Council  and  about  20  merchants  of  London, 
York,  NewcasUe,  Yarmouth,  Dover,  &c.,  to  meet  and 
consider  by  what  means  the  traffic  and  navigation  of 
the  BepubUc  might  be  better  promoted  and  regulated. 
Chiles  II.  was  reinstated  on  the  29th  May,  1660,  and 
imd^ately  after,  on  7th  November  of  the  same  year, 
thtfe  were  laid  before  the  Oovemment  "  some  heads  for 
grounds  to  a  commission  for  a  Council  of  Trade,"  showing 
l<he  necessity  of  contriving  a  balance  of  exports  and  im- 
ports, and  of  inquiring  on  the  means  for  improving 
trade.    And  the  patent  was  issued  to  as  many  as  sixty 
persons,  oomprismg  privy  councillors,  country  gentie- 
men,  merchants  trading  and  merchajits  non-trading, 
doctors  of  civil  law,  and  others,  with  instructions  to 
deliberate  on  any  injuries  arising  to  English  trade  from  the 
non-observance  of  treaties  with  foreign  powers,  and  on 
any  decay  or  corruption  in  the  home  manufactures,  and  to 
suggest  redress ;  aiso  to  inquire  on  the  best  means  to  im- 
prove native  commodities,  to  regulate  the  fisheries,  the 
balance  of  exports  and  imports,  matters  relating  to 
navigation,  bullion,  forei^  plantations,  &c    Singular 
enough,  no    reference    is     made     to    this    Council, 
either  in  MTherson's  "Annals  of  British  Commerce" 
or  Anderson's  **  History,"  though  I  found  the  docu- 
msnts    IhemselTeB  at    the    Beoord-offioe,   and  duly 


inserted  in  the  Calendar  of  State  papers.*  What  did 
the  Council  of  1660  actually  do  for  trade  there  is 
no  means  of  ascertaining,  but  a  few  years  after, 
in  1668,  Charles  II.  instituted  another  Council  of 
Commerce  to  promote  the  advancement  of  the  nation's 
trade,  colonies,  manufacture,  and  shipping;  to  take 
care  of  the  ooloniee  and  plantations,  as  weJl  as  of  the 
trade  and  navigation  of  the  kingdom ;  and  to  givd  a  true 
and  faithful  aooount  thereof  from  time  to  time,  with  their 
opinion  and  advioe  thereupon.  None  of  these  counoilfl 
and  commissions,  however,  were  ever  intended  to  be  per- 
manent ;  and  though  in  1672  a  new  commissi  jn  was  issued, 
in  1673  commercifu  concerns  were  again  referred  to  the 
Committee  of  the  Privy  CounciL  Again,  on  the  15th 
May,  1696,  a  Board  was  created,  consisting  partly  of  the 
principal  officers  of  State  and  partly  of  special  men, 
mdndin^  the  Earl  of  Bridgwater,  the  Barl  of  Tanker- 
ville,  William  Blathwayte,  Abraham  Hill,  John  Locke, 
Sir  Philip  Meadows,  John  PoUexfen,  and  John  Methwen, 
to  examine  and  take  an  account  of  the  state  of  trade ;  to 
determine  what  trade  was  likely  to  prove  beneficial  and 
what  hurtful;  to  consider  by  what  means  the  former 
might  be  improved  and  the  latter  discouraged;  by  what 
method  profitable  manufactures  might  be  settled,  im-^ 
proved,  imd  introduced ;  to  suggest  any  mode  for  setting* 
to  work  and  employing  the  poor ;  and  to  inquire  into 
the  oondition  of  the  plantations,  and  how  they  might 
be  rendered  more  beneficial.  This  Board  had  a  more 
lengthened  existence,  at  first  combining  in  its  supervision 
bo£  the  trade  of  the  kingdom  and  the  colonies,  and 
then,  in  1708,  when  a  Secretary  of  State  for  the  Colonies 
was  appointed,  the  supervision  of  trade  only ;  but  in  1782 
both  the  Board  of  Tnide  and  the  Colonial  Secretaryship 
fell  martyrs  to  the  economical  spirit  of  Burice.  Yet  the 
want  of  a  Board  was  felt,  and  consequentiy  four  years 
after,  in  1786,  it  was  B^edn  re-established  as  a  committee 
of  her  Majesty's  Pnvy  Council,  appointed  for  the 
consideration  of  all  matters  relating  to  trade.  And  so 
it  has  continued  ever  since,  with  consultative  functions 
and  executive  powers  of  the  greatest  importance.  As 
for  agriculture,  a  Board  was  first  established  in  1793, 
on  the  suggestion  of  Sir  John  Sinclair,  but  it,  too,  ceased 
to  exist 

In  reality  there  is  no  such  thing  now*  as  a  Board 
of  Trade,  for  the  old  organisation  is  quite  obsolete. 
The  committee,  which  used  to  include  the  Lord  Chan- 
cellor, the  First  Lord  of  the  Treasury,  the  principal 
Secretaries  of  State,  the  Chancellor  and  Under-Chancellor 
of  the  Elxchequer,  the  Speaker  of  the  House  of  Commons, 
the  Chancellor  of  the  Duchy  of  Lancaster,  the  Paymaster 
of  the  Forces,  such  officers  of  State  in  Ireland  as  our 
Privy  Councillors  in  England,  and  the  late  Right  Hon. 
Sir  Edward  fiyan,  is  never  summoned.  All  that  exists 
is  a  President,  assisted  by  several  officers,  each  of  whom 
is,  in  a  manner,  at  the  head  of  a  special  department. 
The  President  himself.  Sir  Charles  Adderley,  receives 
£2,000  a-year,  and  he  has  a  permanent  secretary,  at 
£1,800  a-year,  Mr.  Thomas  H.  Farrer,  and  a  parlia- 
mentary secretary,  at  £1,500  a  year,  Mr.  Bentinck,  MP. 
Besides  these,  there  are  four  assistant  secretariei,  at 
from  £1,000  to  £1,200  a-year  each,  viz.,  Mr.  Thomas 
Gray,  for  the  Marine :  Mr.  R.  G-.  C.  Hamilton, -for  the 
Finance ;  Mr.  Henry  Calcraft, for  the  Railway;  and  Mr. 
Cecil  Trevor,  for  the  Harbour  Department ;  one  chief  oc 
the  Statistical  Department,  at  £1,000  a-year,  Mr.  Yalpy, 
and  several  other  clerks  and  officers  of  a  professional 
character.  Till  recentiy  there  was  a  Commercial  Depart- 
ment connected  with  the  Board,  of  which  Sir  Louis 
Mallet  was  the  head,  but  that  department  no  longer 
exists ;  and  a  rich  commercial  library,  once  belonging 
to  the  Board,  has  been  transferred  to  the  Foreign-office,  f 
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t  The  cost  of  the  Board  of  Trade  to  the  iiAtloii  is  as  follows:'— 
The  adariee  ud  ezpensee  of  the  Board  nf  Trade  and  sabonllnate 
departmeats  paid  oat  of  the  ezohequer  In  ISf  0-Tl  were  £96,799.  uaA 
paid  oat  of  the  meroaotlle  marine  land,  oat  of  the  proceeds  of 
'     MSpSil,  maktoff  a  total  of  £118,1401   Bat  M«M<V  ^n» 


Am  for  B^cnltute,  there  is  no  deftartinent  now  t&king 
c^urge  of  yi  thai  umj  affeot  ita  intereste.  Thu  ^hjh^t- 
yMon  Qcmneoted  with  the  importatioti,  trntiiiit,  tra^r, 
And  dtBieA»e8  of  live  stock  ia^  atTang-oly  enou^'h,  placwl 
under  th»  FHtj  Council,  the  eamG  wbich  »upervie€S  both 
education  aod  adence.  The  giiperrbion  neceitsary  for 
artificild  land  drainage,  axid  in  connection  with  tTOtn- 
mis^ions  of  sGwera  and  embnnkmontf  ia  pUoed  tind<!r 
thtj  LocFil  Go¥€rnflj«nt  Board.  The  duticji  dkohnrgcd 
hy  thfl  Copyhold,  Tithe^  and  EncloeiiriQ  ConamUBioii  may 
he  an  id  to  be  In  the  haaids  of  the  Hotne-offloe,  which  ha» 
the  noTninatJon  of  the  oommisi^ioiiers.  And  the  collection, 
tahulutionf  nnd  publication  of  agric^iItuTal  stattitica  and 
eom  return i  belong  to  the  Board  of  Tmde.  Can  there 
h«  anything  more  confofiinsj  «nd  unmethodlcul  Y  The 
ibot  of  the  tniitt«f  ia  that  for  years  p*«t  many  and 
mrbd  duties*  have  hmn  ereat<;d  for  the  admimatratioi^, 
^WBd  they  hav**  h^ji  thrown  in  the  hands  of  tueh 
#OWmment  lioarda  as  havo  bo^n  found  willing  to 
Uimno  them,  with  little  attention  to  their  fltneae  for  or 
even  compatibiltty  with  the  aajn^. 

Look  at  tho  Bo^trd  of  Trade.    Frequently  called  upon  to 
adTiae  the  Colonial  Secretary'  in  all  nmttora  affcietin^  the 
oommeine  of  the  coIoidbb,  the  Treasury  on  queatiotia 
afiksting   the  ciiatomi  ^nd   exdaei^  and    the   Foreign 
Secretary  on  all   matters  of   foreign  trade  and   com- 
mercial treaties,  we  might  imagine  that  the  Bom^  would 
posaeaa  the  mot^t  intimtite  tec£ucai  knewledge  of  trade 
and  commerce.     But  can  it  be  aaid  that  the  Preeident 
doee  poaseas  the  reqaiaito  knowledge  of  oommoreia.  or 
that  ho  hajj  ready  means  of  obtaining  the  uune  P    I  do 
not  know  that  the  pt^rson  who  is  appointed  to  Sll  the 
place  of  Pteaident  of  the  Board  of  l^de  ia  choicrn  by 
the  Prime  Minkter  with  any  regard  to  his  special  fitneea 
for  the  dtiti^s  of  that  elhce,  any  more  than  the  other 
Beoreianea  of  State  lire  choacn  for  any  technical  knrvw- 
ledge  they  may  poeaeaa  of  their  functions.    The  number 
of  atateflmSR  mtgibb  for  the  composition  of  the  Cabinet 
or  for  the  tnore  important  places  immediatety  connet:ted 
with  it,  in  the  two  great  dirigions  of  political  parttei,  m 
too  limited  to  admit  cf  any  sw:h.  considcrationi,     A 
'  penoral  possession  of  statesmanBhip,  or  skill  in  political 
kgiftlation   and   action » in   the  individuiil   himself*   the 
traditions  of  the  office,  with  the  help  at  handt  especially 
of  the  permanent  aecretanea,  and  a  certain  facility  in  ob- 
taining Bpecial  in  formation,  when  required,  from  proper 
sources ;  these,  I  itnagine,  are  the  considerjitiuns  tbIivI 
upon  in    the    dt«tributton    of   political   appoLDtmenta. 
There  ia  no  eecurity,  therefore,  that  the  Preeident  of  the 
Board  of  Trade  ahall  posses*  himaelf  any  special  know- 
ledge of   trade  and  commerce*     But  if    ho  dooa  not 
posaesfl  ench  knowledge  himeelf*  has  he  the  ready  mean* 
f  of  obbuxung  it  i-     It  la  to  be  regretted  that  the  Boai'd  of 
i  Ttedn  hafl  no  longer  even  a  commercial  department  to 
I  d#pend  npon,  and,  atill  more,  that  itadiatiuguisbed  chief, 
'  6ir  Louis  Mallet,  does  no  longer  belong  to  thai  office. 
f  GeneraUyf  the  mo^t  reliable  information  on  commercial 
l^naitera  can  be  obtained  &om  thoiie  who  are  actually 
I  cmgii^  in  tmde ;  but  are  theae  sufficiently  organised  to 
give  a  ooUective  opinion,  and  is  their  opinions,  aftctr  all, 
always  relieble  f     In  France  and  other  ecu d tries,  where 
Chambeit  of  Cornmorce  exist  in  every  commercial  town, 
and  where  they  have  a  aemi-offi<4jtl  iiuthority,  they 
form,  naturally,  the  ready  ohann^l  hetweon  coWmerci* 
and    the    Stata.      But    in    thla    countn,*,   where  sneh 
Chambers  of  Commerce  as  eztat  are  aimply  Toluntary 
asfiocifitions,  composing  but  a  aectiom  of  the  commercial 
community,    thouEjh    generally  the    most    intol%ent ; 
Whilst  London,  the  greatest  emporium  of  commerc* t  and 
hanking,  haa  no  auch  Chamber,  the  President  of  the 


»chflDbi«i«ril 

Fer«iii»-<i»i 


HroATed  lia  tbft  %h&^v  af  fees  Iji  rcipect  of  lorrines  r  i  Ise 

JttOini  nf  Tti4e,  tntL!i  reslaclns  thi't'iUl  cost  m  i-  lyi 

^"^llli,  £Mtji^  was  paid  (f>T  t!ia  m^iKiuiurfemeitt  auiL  nt 

"  tkiMMn,  but  £4tM,44B'  va<i  leviiMl  on  «li|ftplDg  ri 

I  Ana,  Itniriii^  n  Mliuicse  In  oxcca  (irM«,SSD.     ] 

intlrettHliliiery  or  Vfaf?  litHiLnl  uf  Tf^flei&a^br  .                  i^, 
in  Oita  Al«,eon  a-y«r.    A  vttlu4Li(t«'  fwtani  on  ihisi  sjinir  ma 
ftlA  tefore  the  B  uun  thf  Gatam  ^m  i  u  i  ^71. 


Board  of  Trado  eon  only  ^hVtm  Qm  fvqvatid  S 

tion  from  partial  sonroM.     It  M,  lldi   '    ^ 
that  if   |,he    projicz    fivmEBHlt  of  1 
country  dopended  m  the  Boainl  of  Tes^Vrlm 
of  ipccial  Inowlddgo  with^  its  i«di  b  il  1 
Tery  slender. 

Bat  what&viir  amonnt  of  kniowtedge  ^i 
he  poaacflsed  and  cxerc^ad  hy  that  Baaad  « | 
of  the  commerinal  legiilattoa  and  eommm  " 
the  country,  it  ie  not,  tiler  all,  Uie  Bmfi  4 
prompte  and  OEurieB  out  vttoH  i«igiik|iGD  { 
whilfit    it    \3   the    Prime    Miniaber  1 ' 
directs    the    whole    hniiDejM     of  the 
it  ia  the  Chancellor  of  th^ 
manages  all  mattf'rn  Af  t?l^: 
dufttry;  it  is  tli. 
c<^louiiil  tariifft  ■ 
who  condn  •- 
But  hfjre 
the  comm*  ! 

to   the  Momd  o4   i'r*de   s 
forfign  countriea,  or  the  o^ 
or  the  working  of  any  titait^ ,  iJ  Uip  F« 
has  (done  the  dfn&etion  of  fluehiulMil 
ago,  on  the  repn&sentatton  of  the  i 
thttt  the  doulde  action  <>1   the  ". 
Board  of  Trade  vai  injuriona  to  the' 
mercei  an  assurancE^  wa^  gi^en  thai  1h»  ! 
UXtk  action  in  commerdaJ  matlen.  tolAirtsis 
the  Board  of  Trade,    But  the  OhamWn  «f  ( 
urged  that  the  interests  of  trade  wouU  U  | 
moted  if  oommereial  m«n  in  Hua  counik 
immediate  and  dim&t  eammimic&tion  wilk 
responsible  for  the  joint  action  of  Oct 
mcreial   matters ;    and   a    Committco  oC  I 
Commona  was  appointfd   m    18*54,  to  1 
arrangementa  for  tm^l  i;^  natia 

mittee  went  thorough:  -'ihject* 

to  the  conclusion  thut  lu-.  inj^ri  ot  T 
placed  more  nejirly  on  an  eepiality  witti  tlil 
office ;  that  its  chief  shuuld  M.Iwa^^  \m  h  mtM 
Ciibinet,  that  the  Board  of  Tn^^  sbotdd  lt| 
direct  communication  with  th©  memher^  r>^t! 
and  consular  service ;  and  that  an  cflh 
pointed  iu  the  Foreign-office  to  cc: 
pondence  with  the  Board  of  Trada.  I 
was  pToposed  by  Sir  iStafford  Noiihcot^ 
Mr,  Cobden,  to  the  efibct  '*  Uiat  tht 
Krrangement,  and  the  aonndeit  In  pit 
eetahluh  a  Commerdal  DepBitDMDl 
office  J  which  ahotild  arable  tiM  StotUrv  A  I 
oonduot  commercial  negotiatiosil,  wd  Bo 
tho  complaints  of  merehanti  wi'  '" 
of  referring  to  the  Board  of  Tr«4%  c 
flional  information  on  mi^tt^rs  a 
that  Board,  aa  tho  Secretary  of 
to  time  require  to  aaaist  him  in  maWa^i 
on  the  queettons  with  wtr 
Amendment  expressed  mor 
For&tgn -office,  and  pr  ^ 
upon  it  by  the  formal 
mcnt  under  the  suf^v.  v-.. 
But  the  mere  the  Fomgn-oUiee  lak«  1 
rf.«spon«ibility  of  promoting  th»  eoooan^ 
England  in  and  with  forei^  dt^im,  thi  kfl J 
for  meirclianta  to  lav  t^edr  griewwwel  Wwf 
Trade.     And  fMioly  aimikr  ii  IH  eg 


tth«yi 


smt\ 


onalyaia  of  0m  nitlsn  thttt  < 
tiou  of  the  Anoeioted  Cbiiitbti»  of  I 
the  last  three  ye«»t  it  «pf«ani  ilui  t 
legal  or  judicial  chiumolftf,  luch  ^a  tha  J 
theregistralii:^  of  IVado-oorki,  thenfi 
TrtbunsJa  of  Commerco,  riat«nt-iaw%aw  ( 
whic;h  pertain  to  the  Liord  Chaoodlvaarf 
oUiet'rs  of  the  Crown,  or  c««w<*ii^ 
bankifig^  aach  us  imparial  tfeXalltt.fli^ 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  Octoeir  U,  1875.  957 


*  "^liTtuf  Acti,  which  pCTtain  to  tb©  ChAocoUor  of 
ijcqnCT*  t>r  tkgikin  connected  with  foreign  trado, 
vvldi  Spain  and  Portugftl,  tho  French  Treaty, 
il  dupi,  or  the  Auatriau  duties  on  clothe 
]v  belong  to  the  Forefign  Becretaiy.     In 
^  "the  action  of  the  Board  of  Trade  U  onlj 
[^  or  conaultativ©  chameter,  hAying  not 
■■'  "pon  thom  in  the  flame  manner  as  on 
with  rail  way  a  and  shipping-^  where 
Boftrd  are  of  an  executory  nature. 
Jor«»  to  this,  th^t  tha  Board  of  Trade,  net 
a  prefiidnnt    and  a  number  of  officerSi 
,  pos^Ba^in^  much  cotntnerdal  knowledge, 
\t  limited  ineanfl  of  aoquirinp  it,  is  at  beet 
h>r  conveying  the  wanta  of  the  mercantile 
h  department!  of  tb«  State  ai  have  th<) 
^      ntfindeneo  of  the  tame,  whilst  it  la  eyident 
f/ ^nc'h  dopttrtments  themselves  aJid  the  mer- 
"inmanity  would  prefer  to  oom«  into  more  direct 
i*itb  one  unother  without  the  intervention  of 
i^d  aa  II  third  party, 
►  ij  qaiti)   otbeTwise  with  the  fidminiatrntiTe  and 
jjtory  fuactions  of  the  Board,    As  already  atated, 
Boiinl  qE  Truilft  19  divided  into  fivo  Departmentfl,  viss., 
Imj  Harbour,  thfl  Eiulw'ay,  the  Fmancisl, 
.  liLieal,  and  in  connection  with  aeyeral  of 
,.:  Bojjjd  poaaeaaes  statutory  compulaory  powers 
t  earteosive  character.    The  Marino  Deportnient 
eiyam  all  OUT  merchant  shipping  and  eeamen*  inctad- 
;|h«  regiatrj'^  of  ahipa,  the  adtoeaaurement  of  tonnage, 
^oianjinfition  of  nMiat^raand  mat^s,  artd  the  inspection 
pw  epFicos.       Tho  Board  of  Trade  baa  the  general 
fcnratrr>.j,  rice  of  all  mattera  relating  to  wreeka.      AU 
no  Boarda  are  onder  its  BUporin tendency  ; 
-re^mGiit  entered  into  between  the  roaater 
his  neameo  muat  bo  in  ji  form  sanctioned 
>tf  Trade.      Beyond  this,  every  steamship 
ngera  is  to  be  aurt'eyed  and  reported  upon 
of  Trade  at  least  twice  a  year,  and  the 
i  roceeti  on  a  voya|to  with  paasengers  no- 
te from  the  Board  applicablo  to  the 
ng  that  the  provisiona  of  the  Act 
uiied  with.      Laatlyt  by  tho  Act  of  1873, 
rd  of  Trade  have  received  a  complaint,  or 
.  believe,  that  any  Britiflh  shipia  by  reason 
J  oondition  of  her  hull,  equjpmenfji»  or 
r  by  reason  of  overloading,  or  improper 
to  prooeed  to  aea  without  dan (rer  to  human 
i  may,  if  th^  think  fit,  appoint  some  com- 
1  or  peraona  to  survey  such  ship,  and  the 
ichinery,  and  cargo,  and  to  r<s  port  thereon  to 
Bomrd  having  power  to  detain  such  ship 
of  htics:  surveyed.   The  Hi^rbourDepart- 
HupcTVJaion  of  all  harbours  of  refngo,  light 
.  b^iacona,  &o.      The  Hallway  Department 
.  vision  and  regulation  of  all  rail  way  a.      No 
QMv  be  opened  for  the  public  eonveyanoe  of 
p  nntO  SI  month's  notice  shuU  have  bwa  given 


^Bp  nnti]  SI  month's  notice  shiiU  have  hmOL  given 
^^Ko  to  the  Board.  And  the  Boai^  may  poatpone 
^^pigof  any  railway  until  aatiafied  that  it  may 
^■swithout  danger  to  the  public.  Tho  Board, 
^Kl  appoint  inspectora  of  rail  way  a,  and  overy  rail- 
^Hpany  mtist  report  to  the  Board  every  Aobldent 
HBowith  ieriona  peiaonal  injury.  To  the  Financial 
larttnqnt  bolong  the  adminiatTation  of  the  seamen's 
1     the     aeamen's    aaringa    banks,    the    seamen'a 

Qtdera,     the     wagei     and     tffecta     of    do* 

ieamun,  and  of  penilOlli  to  merchant  aeamen. 

tjB.    th«e     ia     the   BtatJatical    Department,   which 

Bidies  really   valuable    accounts    as    the   monthly 

■■.Us  of  trade  and  navigation,  and  the  annual  atate^ 

the  Bflme  ;  the  statifitical  iilistract  of  the  United 
p^  ,i.nj,  of  India,  of  the  Britiah  colonies,  and  of  the 
tdpaJ  foreign  c^nntriea ;  the  mtBoelUneona  atatiatica 
lie  United  Kingdom  ;  the  statistical  tables  respecting 
Bgn  counlripa ;  the  agricultural  returns,  and  returns 
'«*««'™  t«ri^.    And  to  the  Boatii  of  Trade*  thOTe 


are  attached  the  Standard  Weii^hla  and  Meoaures  De- 
partment, the  Joint  Stock  Companies  Kegister-office, 
and  the  control  of  the  com  returns  for  the  purpose  of 
tithe  commutation,  beiidea  other  matters  connected  wi^ 
gaa,  water,  &c.  Am  now  oonstmcted,  the  Board  of 
Trade  haa  a  conglomeration  of  offices  with  duties,  some 
of  which  are  defined  by  statute  law,  and  altogether  fnlfil 
functions  of  the  greateat  practical  value  to  the  State. 

It  is,  therefore^  in  this  double  capacity,  that  we  mmt 
regard  the  Board.     On  tho  one  mdo,  ofl^ioua,  conaulta^ 
tive,  intermediary:    on  the  other,  adminiatrntivo  and 
orecatory.     Now  tho  Chambers  of  Cunim^^rco  demand 
that  the  President  of  the  Board  of  Trade  should  bts 
more  than  a  semi -subordinate  OificOT  in  the  Oovemmen^ 
and  that  the  interests  of  commerce  should  be  confided 
to  a  Jliniater  with  the  power  and  tho  fltanding  of  a 
principal  Secretary  of  State.  *^  to  whom  the  other  do- 
^tmenta  ol  the  State  should  refer  all  matt^ra  affecting 
commerce/'     **  Such  Miniat^r;'   said  the  mi  monaliat^, 
"animated  with  a  due  aense  of  hia  reaponixbility  as  the 
official    guardian   of  tho  mighty    and    ever- widening 
intereata  of  the  induatry  of  this  great  Empire,  would 
be  summoned,  aa  a  matter  of  right,  to  evor>*  Cabinet 
Oonncih    He  wonM  there  be  enabled  to  ae^e  that  no 
meaffore  undertakem  in  the  interest,  prinmrih%  of  tho 
national  revenue  or  finance— no  diplomatic  arriinqrcmeQt 
with  foreign  Statca.  and  no  Act  of  colonial  legislature 
requiring  the  sanction  of  tho  Government  at  homa— 
received  that  sanction  without  ita  effecta  on  ttio  inteffeits 
of  the  commerce  and  Induatry  of  England  having  been 
first  duly  considered  and  discussod,  and  it^  probable  con- 
seouecocs  to  those  interests  maturely  weighed.  He  would 
farther,   from  the  meona  of   information  afforded  by 
frequent  communication  (on  an  equal  footang)  witii  othar 
Cabinet  Ministers,  and  hf  oommnmcaUoa  with  the  rt* 
prescntativoa  of  commercial  mtoreata  among  the  people, 
be  ^iabled  to  diBcem  betimes  opemngs  and  opportnmtwa 
for  promoting  those  interoaU,  and  to  prosa  them  with 
anthority  and   effect  on  the  attention  of   the  ^tufe 
Cabinet.'^    And  the  Chambeta  of  Agrieultiii^,  on  their 
side,  dromond  the  establiahmentof  fi  separate  Agricultral 
Department,  embnicLogall  matters  aff^cUng  ^^^ultuio 
now  daalt  with  by  various  Government  o^^;ces,^d  Uie 
incorporation  of  both  the  Commercial  imd  Agjicultnjal 
Department    nnder  one  Cabinet  Jlimster.      I   do    not 
think  that  either  the  ObMbera  or  Commeroe  or  toe 
Chambera  of  Agriculture  do  over  I'^'^P'^f^J^ 
a    Atinntor   of   Commme    and    Agncultnre  j^tod 
this  day,  he  would  be  able  to  do  much  more  than 
is  already  done  for  their  r«pective_^intereaU,  or  that  he 
would  be  able  to  enter  into  direct  negotiationa  with 
foreign  powers  for  the  conclusion  of  treaties  of  commerce, 
or  to  correspond  with  the  colonies  on  matters  of  tenff,  or 
to  be  MmaSf  the  framer  of  the  Budget,  ^o  fer  «^  it 
affected  trade  and  commerce,   ,1^«  .^^'^^j^^,  Sd^f 
merce  know  quite  well  how  tenacious  is  t3^«  J^^jf^^ 
t^o  different  Secretariea  of  St^te  on  everything  oonnedW 
^ththoirowndopartmenta.  All  that theaeChambep con- 
template is  a  better  consolidation  of  the  commercjal  and 
sgrieultuml  interesU  in  or^^e  Board,  and  the  ole^*J^°^f 
Z  Fresident  to  the  po«ition  of  "^  ^^abinet  Ministe^a 
position  which  Mr.  bright,  ^  such  Preaiden^  beU  in 
Sir,  Gladstone's  Cabinet    and  whidi  ;«^«^^J^Xj^^ 
Prtuident  of  the  Bo^rd  of  Trade  m  almwt  eT«ry  Cabinet 
si^"  t^.  accession  of  Queen  V-tom   H.r  Al^  Bannj^ 
in  Sir  Robert  Peel's  Cdbinet  of  \U&;  Mr.  U  I  oulett 
Thompson  and  Mr.  l^nbouchere,  in  Viscount  Me^bonms  a, 
in  theVame  year ;  the  Earl  of  Ripon  and  ^^  G^'**'*^* 
in  Sir  n^elrs  Cabinet  of  18il ;  the  farl  of  Oarei^on 
^d   Mr  Laboucherc,  in  that  o^.^o^  J^**^  |l°"^"i 
TmVUr-  S^W  ^^^  ^^  DerbyV  and  LordStan  ey  of 
AMerley  in  Viaconnt  Palmeraton^s   Cabinet   m  1S55, 
Aiaeriwj    lm  i  .w^    i?„,i  ^f  n/%nnii0>imore  m  the 


ms^ 


Mr  Cley  agra^d  tie  £ri  of"  Donou«hmoi.,  in  the 
Earl  of  dW  iti  19^^  ;  Mr.Milner  Gih«<m  in  Visroont 
PalmetaWin  V85t»,  ind  Earl  Tiu«^irs  in  mf.;  fit 
luffoM  Northcote  and  the  Duke  of  mchmon4  m  th^ 
ftdminiatrationji  of  the  Earl  of  Derby  m  1866,  and  ««- 


Mf .  Dianetj  m  136S ;  Hr^  Jdm  Bright  in  Glfldstone'R 
CbyuBt,  w«re  all  C^hmel  Mini^iefs.  The  only 
me^Hoils  I  tnd  in  tliii  long  period  «to  the  Eur!  of 
Dathooee,  iin/!«r  Su-  Bobett  Fod,  m  ISIS ;  Hj.  Gwii- 

<i»eil,  tLtider  the  Eu*!  of  Abevd«en»  in  IB&%  and 
¥iiieotif}|  Palmanton  In  1&6£ :  and  now  Bir  Obajlea 
.Mdetlef  in  Mr.  DiKr^^'i  Minutiy.  Thare  is  nothing 
T^rj  new,  thoT^forv,  m  tho  d^mMidfi  of  the  Obamben  of 
-Gommeroo  bd4  Agrlcoltia^.  Why  ^  The  priaciiile 
iiBJi  lieefi  conceded  long  ogo,  And  ivch  b  the  gemtaX 
^lactice  in  foreign  oonntnoi.  In  France  there  ia  a. 
HmutM-  of  CommercOf  and  the  Foreign  Secretaiy 
alwayi  aota  in  ooncert  with  htm  in  matlen  pertaining  to 
trade^  In  Austm  the  MiniBten  of  Commerce  and 
Foreign  AlTairB  sm  mi  equal  footing.  Ihraftn  of  nev 
treaties  are  drftwD  tip  in  the  Forraign>ofEcef  and  siib- 
mHted  to  the  Mici^r  cif  GommeTOe.  In  acfme  oonniriei 
there  ia  no  Minister  of  Gonuneice.  the  boBinew  per- 
Caintng  to  that  office  dovolring  eitnar  oQ  the  Miniffler 
of  Finanoef  or  the  Miniater  of  Foreign  AJhin.  Bnt  iu 
the  majoritj  of  8tatea,  a  Minister  of  OommoToe  and 
Apionltnre,  and  eometimce  indtidtfig  PabUc  Workft, 
ferma  an  etsential  member  of  tho  admmiatrntion. 

What  18  wanted  is  moro  nnily  in  the  buaiiiees  of  the 
Boftfd  of  TMle  and  Agritmlttiro,  and  more  dignity  in  iti 

I  ^ciidait  It  ia  not  lo  ranob  any  chivng e  in  the  oon- 
■titiiMotiAl  dimioa  of  dutiea  of  the  diB'erent  Ministera  of 
the  Orown  that  ii  req^bed  ai  the  Rtrengthening  of  the 
powen  andaiiiborify  of  the  MJniitex'  of  Commerce,  with 
m  view  to  the  proper  discharge  of  both  his  coDsultAtivet 
ftdminietiativef  and  execntorj  ftmctioDe.  And  it  in  worthy 
of  ieriona  oonndemtlon  whether  mmu  additional  strength 
•hould  not  be  imparted  to  the  oOjce  by  tho  appointment 
^  additional  officera  poasBAsIng  teehn^ica]  knowj^ge  of 
Oommeroe^agrionhnre^ahippingf  and  railway  s,  with  aeon* 
V^tntion  Bomewhat  similaf  to  that  of  the  Council  ferlndia. 
In  any  chao,  whether  as  President  of  the  Board  of 
^I^ftde,  or  a«  Minister  of  Commerce  and  Agrienlture,  lot 
Hi  not  think  that  mcb  a  minister  eon  perform  any  wonder 
In  the  general  TnunagemeDt  oi  trade  and  finance,  or  thnt 
amy  new  laws  ©m  b«  paBs^  with  the  slightest  hop  that 
Ihoy  will  make  the  peeplo  morn  pmdmt  more  cantious,  or 
more  aueceBsful  in  their  ad ventnres.  I^i$ii^  /aire,  lm.wez 
utkr^  will  ever  bo  tho  watchword  of  the  politicjil  economist 
Thoru  m  noneod  for  moresuperrisiea.mOTe  intflrl'erenoi?, 
md  more  le^alation.  The  oommetcid  policy  of  Britain 
u  woU  lettlod  in  the  direction  of  A^edom  of  trades  ^nd 
gTodiml  but  ooEatant  reduction  or  abolition  of  aU  duties 
of  customs  or  excise  affecting  trade  and  induaLry*  And 
It  is  more  ^  than  ever  neceasary  to   be  jealouB  of  any 

,  aiBW  power  in  th«  Minister  of  Commerce  and  Agrioultur^, 
■odS|f  that  public^  opinion  is  not  so  decided  as  on™  it 
waa  in  iti  opposition  to  Government  interfi*ronceiK 
Doubtless  there  are  cases  where  the  ooUecilvo  judgrncnt 
of  the  nation  may  he  sooDder  and  bettor  than  the  judg- 
tnecQt  of  privfite  individ  UFjia,  and  where,  theroforo,  it  may 
be  wiie  to  allow  the  State,  as  the  or^an  of  tho  nfitiont 
to  enter  into  a  coynse  whirh  may  somewhat  dnih  with 
the  right  ol  frep  action^  as  in  matters  of  national  educa- 
tion and  the  limitaUcm  of  the  hours  of  labour  of  women 
and  ohJldren  in  factories.  And  there  mixj  h&  cfu^ea  where 
the  nation  collectively  can  do  whnt  privAta  individuals 
could  not  dOr  such  as  the  administrstion  of  the  Foist- 
offioe,  or  tho  collection  of  agricultural  statistics.  Bnt 
we  may  well  be  on  our  gu*^  when  proposak  are  made 
that  the  Government  should  buy  np  all  tho  rail- 
way s.  or  faike^  up  tho  hustneaa  of  insurance,  or 
the  liket  fur  in  tho  majority  of  cases  things  are 
worw^  done  by  tho  intervontion  of  Gi>vernment,  thsn 
would  be  done  by  the  individufils  intcirested,  if  they  were 
allowed  to  do  thorn  themselves.  Ae  the  Ttm^t  wcU  siiid, 
in  commenting  upon  Mr.  Hampson  Lloyd's  motion  for  a. 
Ministry  of  Oommeroe,  **The  truth  is  that*  upon  the 
whole,  both  tmde  and  commerce  can,  and  do.'tehe  pretty 
good  <sm  of  themse t  ves.  As  sources  of  wei^  and  meane 
of  liTelihCMid,  they  a^ain  a  saccMs  in  this  noun&y  tar 
beyond  the  example  of  more  fi&Toured  toili  and  oKroalrn 


Thia*  It  has  beoi  nid  a  thmaBSid  timM,  k\ 
are  left  alone.    Aa  a  gcaefmi  rak  ^«f  tit  trild 
Ihey  ore  interiered  with  only  wha  Aa  I ' 
atalra." 

On  the  whole,  I  concur  in  thdopniotit 
Cahioet  may  be  strnigtbetiid  bf  Iht 
MinisfesrliaTing  t3id)lir««4  i 
fest  iutauBsta  of  eamraero% 
shipping:  bat  I  beg  yon  io^ 
gensfftl  good  is  the  aole  objf*ct  of  ths  1 
^ecL«»l  utility  theeolo  principle  of  i 
tion,  white ver  be  thji  impt^rtanea  or  i 
one  iut^«tt  ia  th«  empire,  it  mngt  ete  1 
to  whalerer  m  most  conduciTo  to  ih»  ; 


COFFEE  DISIL&SE  IK  JKillU.    i 


A  good  deal  of  attastum  hfti 
the  destruction  by  disewe  €f  tbe  cdfe« 
This  disefise  has  been  concilaiivisly 
of  a  fungoB — BfmMa  9m»$mtri^—*iiA 
been  adopted  with  thA  fitm  of 
and  filing  thia,  &  deaerlptioii  of 
QeyloDf  n«malyi  that  €f  Ubini, 
Theie  mc^  &oti  by  thit  lima  w«ll 
uid  wn  tefef  to  ih&m  cmly  da 
that  which  haa  occurred  in  IN 
this  eaco«ption«  however— that^  wink 
action  1^  beera  taken,  in   the  wmk 
allowed  to  take  itt  eoncM,  ao  thai  vli 
GXtentri^e  ceffee-produoing  coontryhtt 
present  time  one  of  the  leaat  p«*od«iciiv^ 
proiluctive  at  all ;  for  we  ai^  not  sur«  «l 
codec  is  an  artiole  now  known  in  the 
It  is  certain,  however^  th?it  t^u*  i,m<i,(m 
of  coffee  tluit  were  a:  ■  :  ^yriv^  ' 

from  tbo  little  we!it«?r  :  mirtttfi 

the  rctuma  of  coffee  imp& nation  for  Ihi, 
end  of  Dec^emb^  last  ihawed  tllAllMl^ 
5l8,97Ucwt.,feom  IhontK^r  TtHtbh 
was  imported  only  ^i 
waa  once  a  Yuluabl  ^d  a 

article  of  trade,  has  latol^'  ihttracted  the^ 
authorities  in  Bominica,  with  a  Tiew  d 
duction  "  of  the  coffi:  ^  ,'de  arti^ 

Coffee  cnltivatioa,  :  i«red]y« 

died  out, as suiEcionL  i:.  ,  i    ,.,. „i  In iba 
consninptinnp  and  a  little  is  also  S^nt  tothti 
islRnds,  but  ior  uonimercial  purpaai*  it  ii 
the  eultivation  of  th(3  plants   shoaU  hs 
ejiteoeiye  eoalCf  and  for  the  "pGipm  «f 
ob]e<it  application  wa«  made  noeotlf  If  jl 
in  Dominica  to  Dr*  Hookvr  for  hii  """^ 
as  to  tho  necessity  of  obtaining  a 
frem  Ci^ylon  to  report  on  tho  octodilttlQ*  ^^ 
voSm  planting.     The  rasult  of  this  bsi  ^ 
amoDgst  the  Europoana  in  the  IdaBd  A  ^ 
the   <^U56s   of  fail  lire,    and    iba 
s:iiooeMi-     Following  .  "'     H 

H.  Preatoe,  the  ^up  i  of  lbs 

Trinidad,  has  risited  ; -.a,  and  iw 

long  a  report  of  his  cpinioiis  and  sqiecki 
a  great  deal  of  informAtion  on  thr  Jk^ 
the  diaeaae  has  been  colJectad  and 
newspapers,  and  ttom  thase  w«  , 
it  appearance  about  the  yavr  1B2)13  is  _ 
northern  extremity  of  tho  laUml.  I^oe'vl 
extended  acuthwvrd,  «e  thmi  wfthhi  ^ 
or  two  eve^  planter  had  snffsmd  htm  I* 
great  hnmcmie  of  1894  did  s» 
mischief  to  the  whole  of  the 
tcarcel?  a  leaf  was  to  be  «eai 
When 'the  coffee  tnm  ^ui  had 
the  hurricano  bcgtlL  i^UII  to  7«t  i**^ 
ihe  bi-ow^  ditmae  tpola  iMfsvA  « 
wpidly  ai  to  kill  many  li^ML    jAAite>^ 


Toelbf^  i 
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fm  emmay  the  ptantoi-s  aeomed  peralyMd^  and  no 

iint  of  4JJJ  coiwequonce  wm  ever  ujiwle  either  to 

>f  to  ooanteract  iU  evil  eflecte.     In  the  face  of 

i^fa  hnr«  recently  come  to  light  regarding  tko 

V  riter  of  an  nrliele  oa  this  subject  in  n 

Dommka  C&w&nt  for  October  last  m  pro- 

J   u'jL   i4r  wrong  wb»i  b©  safe: — "Wo  are   still 

nflad  i«'itb  the  b«!ief  tbftt  h*d  poracTeri tt§r  and  rariud 

ml*b  '  ri  inftd*!  by  the  pluteri  and  otUere  to  over- 

iiidaUG  enemy  ^miut  whtdi  tbey  h^d  ta 

lo  cotLtiuae  the  cultivation  of  Ibo  coffee 

might  hiive  beld  its  t^round  until  the 

di^iii0Q  had  begun  to  waoe,  and,  reaton- 

jjy,  this  mifcht  fitirly  hdvw  bean  expect«d, 

n  miide  ihifl  important  comnitidity  might 

a  Qoniiderable  pla«>e  amoog  our  pruduijtfl, 

in  would  not  hAVd  ^  quii^kly  dJMHppoarad 

t.^  m  the  etupk  itrliuli]  of  export  irom  tht> 

':  tho  disease  w&a  of   insect  origin  tber<^ 

mHu  but  wa  are  told  in  thw  paper  Iteibre 

ji^-  '  *'      'rtia  of  Dotniaica  do  not  appear 

IRti  irjii  of  thii  nature  of  thtj  t'oifcj 

ik  I:  that  any  fvtbetmpts  b_Lve  bai^ti 

•  <Jf6a  dinua.  a»  pvait  in 

'A  faoia,  and  the  doi^^rip- 

m  vuges  uro  pretty  aoourato — 

:he  paet  few  weeks  osly  baon 

''}ma  eq/feffiuM  of  Mriim^     Thia 

n    {irrivt^  tit  flxjn)  Bpeoimi^tifi  of  the 

'  her  with  tho  ioneots  in  Xhf^vc  aeveral 

■  i  0  roHcope,  ha  v  i  ng  b  ^^'Il  leeei  vod 

1   Dr.  Immyr  an  •IJ  rtisident  of 

I  II  ^lu'ijL  oontribntor  tu  the  Kew  eatab- 

■m  Bpyciniciiii  werf ,  however,  selected  and 

1  ►r.  Imray  by  Dr.  Nichollat  a  microacopist 

They  were  shown  at  a  rcoent  mftettng  of 

<  'ommittG*  of  the  HortJcultured  Society, 

tiJichhin  immodifitely  ideotiSed  tbom  with 

.  'J  referr<?d  to,  and  kindly  pointed  out  that 

■icrription  of  the  insect,  toother  with  a 

iVRgoa  in  th^  coHee  plantjiboos  of  Brazil, 

the  Aiiicrirftu  y^tuntltAf^  voL  vi.,  pp*  332 

ipi^r,  which  in  by  Mr.  B*  Fickmau  Mtmn, 

whii^  delaik: — The  tntoct  it  called 

(f  minfjr,  and  is  deacribod  ag  th@ 

U)  the  oofTee  culture)  in  Bm^il. 

^  wo  bftvo  ^b^wn,  burro wa  into  the  leaf, 

.lun  snoti*.     After  thfi  bit VII  baa  ceitaed 

the   ]3upii  atatt\  the  aknder 

jih  its  ftiiky  wtb»  may  esostly  bi^j 

iuld   of   th«  leaf.     The    mothe,   whoae 

lamented  ail  very  wings  hardly  cover  the 

little  fin  iff    "     '        t  upon  the  li'4tve4  and 

!ie  tr^e  w  Ijut  they  ara  eitaily 

rtg  witbaj;,,  -  .  .,   -^hU 

iOQ  of  the  larva  is  a  mice  mhd^  in  tho 

ont  the  pareachyma  bt;tw6»a  the  upper 

iramework  of  the  leaf,  laying  the  fraine- 

:   leaving  the  epidannia  inUiat,  oxci^pt  at 

re  thB  larva  i^ata  the  leaf;  at  this  puint 

da  up,  forming  a  lonticular  soar,  raiaed 

-,  ii'^ral  surface  of  the  leaf.     The  epidermia 

■rars  the  mine  becomea  msty  brown,  oluioat 

■nAhn  cefatre.     The  eKorement  adberefi  irregularly 

:  lurfaoe;  sam^times  a  portion^  of  tho  under 

tha    leaf  opposite   the    mino    alao    turns 

hem  the  e^gs  are  laid  in  aeta  the  mim'4  of 

B  larvie  uiftially  booomfs  nnitoJ,  and   even 

I  of  two  acta  may  be  united  inti  one.     Ont^ 

taiOimetrcsi  long  and  ton   mvlU metres  broad. 

^vea  larva,  thje  acari  arrangod  in  two  groups 

i  fkjma  roapeotively.     A*  many  as  five  minea, 

'  idi  bave  been  found  on  one  leaf^  and  aven 

^  Iliads  by  ten  krvsB,  though  in  tbia  case  same 


of  the  lame  bad  eacapod,  Wlua  the  larvaj  esoipes  it 
euts  an  angular  or  rounded  alit  in  the  epidennia  near  an 
edge  of  the  mine. 

€cjmo«t&ma  c^fi^glhm  ii  the  only  apeciea  of  Ihe  genua 
yet  kuown  outside  tho  Umite  of  Eunipe.  The  blTT^  ue 
qaid  to  attack  the  new  leav&a  in  csrly  apHiifh  and  to  be 
found  from  that  time  forth*  Aa  the  eo^Ebe  Um  h  eiier* 
green,  it  seemi  likely  thai  ih»  period  of  bibemttloii  ti 
very  abort,  or  none  at  all.  Ou&iii  says  tluife  tbii4DJeC!t 
occura  throughout  the  year  in  the  Antilles,  but  iamore 
or  k^as  abundant  aocorcung  to  tbt?  acajtcina.  The  eggp&re 
aaid  ti^  be  hatched  aeven  ur  eight  days  aEtar  b«ilng  laid. 
The  larvm  then  live  about  ttfleeiL  or  twenty  days  within 
the  leaf,  after  which  they  make  thdr  cocoona.  The 
imago  or  perfect  insect  leaves  tile  ooooun  at.  the  end  of 

six  days.       It  WO!:jM  ;itili*iAr  tbjit.  thn  iTlMi-4:t  1.4  rrhrMiluci^d 

s£?verJd  times  ir  ■  ut 

every  forty  or  i  a  va 

m  ha^ed,  it  amtm^  that  it  L^uta  thiou^  tho  uppet 
epidatBiia  of  the  leiiili  and  begin*  to  oait  tbo  p»nio?- 
chyma.  U»uall|^  it  may  bu  foitn4  naAm  urn  edgii  ur 
an  end  of-  tlie^  bJottib,  o«ting.  VRimt  Ibi  l«rra  m  ML 
grown  ik  M^npite&om  tho  mino.  And  otLon.  or  p«rfaa{i» 
genenJIHf ^pWiitfti Bfinihoi^  Imd  ^  t i >  whitJi 

it  dosi  ttoieiMmftoof  the  fuLTow  tho  IokT 

on  th<3  upp«r  or  iha  under  m\  r  on  tbe 

under,     llie  larva  pUces  itet  '^jw  and 

begins  a  web  byspiir'  -:   jue 

liide  to  heyoud  the  ti  rhe 

fore  part  of  thebod>    :._—...  .  haa 

made  one  aide  o£  ozm  ondoi  its  web  tt&uji«  it^pixw  u  like 
^eiiea  of  thread*  to  mako  ibt^  oth«r  aidbt  without 
changing  the  post  tie  n  Fibody.  Thua 

an  opening  !a  left  in  l  of  the  wob, 

in  tho  space  occupuni  iy  mw  uwjy  kh  the  larva.  It 
then  tuma  round  and  pLvoea  itn  body  aerots  the  furrow 
in  the  opposite  direction.  Here  it  spins  a  like  series  of 
threads  on  each  aide  of  it|  from  the  leaf  to  the  former 
part  of  the  web,  haviug  a  similar  opening  in  thia  end.  It 
then  retires  beneath  the  web,  and  lays  a  flooring  of  silk. 
On  this  Hooring  it  spina  its  cocoon,  laying  tho  out- 
aide  threads  lei^hwise.  The  oocoona  are  found  In 
the  greatest  abundance  on  leaves  whiiiJi  are  nearefit 
tho  gronndf  and  frequeoUy  on  luav^e  which  Lave  never 
bean  injured.  Mr,  Marni  tayi;— "I  judge  from  the 
appearance  of  the  scan  in  the  epidermis  tbat  the  ^gA 
are  laid  nnconcBaled  on  the  upper  tnrfaco  of  the  leaf, 
singly,  or  in  acta  of  two,  three^  or  more,  but  not  in 
immediate  proximity,  and  that  two  or  more  sett  aro 
placed  on  the  same  leaf.  It  is  not  known  how  many 
egga  aro  laid  by  one  female."  From  one  tree  in  a 
Brazilian  plantation  Mr.  Mann  gathered  163  Injured 
leavce  in  the  oouiso  of  mneteen  minutes ;  of  these 
44  contained  recent  mines,  but  the  larvai  bad  escaped ; 
90  contained  122  mines  still  inhabited;  the  rest  oon- 
tiined  old  mines  or  blotchee,  made  by  a  fungus  whiob 
also  attacks  the  leaves. 

The  iasijct  ia  said  to  lesaen  the  coffee  crop  in  Erasil 
by  at  least  one- fifth ;  thu  little  pest  has  been  found  in  tho 
Antilles,  Island  of  Martinique,  province  of  Uio  Janeiro, 
*  and  over  the  whole  coffee  rtigion  of  Brazil*  It  first 
appeared  in  Brazil  about  twenty  or  twenty 4broe  yeata 
since,  being  apparently  brought  from  the  Antillea  with 
plants  which  wer^  introduced  about  that  time. 

To  rid  the  plantattona  of  this  peat  e&veral  plana  bri^o 
been  suggested ;  one  is  to  cut  off  all  infected  branohei^ 
and  allow  the  trees  to  recover  themselvee  hy  putting  on 
now  foliage,  carefully  watching  the  progreaa  of  diae^w 
riftcrwarda,  and  destro)  iiig  it  as  fast  aa  it  appears.  By 
this  m^e  of  dealing  with  the  diaoane  a  lurge  proportion 
of  one  crop  of  coffee  woulfi  bo  sricridueii ;  to  avoid  thia,  all 
leaves  which  contain  larvio  mi((ht  be  carefully  picked  off 
and  burnt,  leading  the  healthy  lenves  to  support  th*^  tre«* 
This  operation  should  be  performed  when  the  smallest 
number  of  old  leaves  remain  upon  tbe  trees*  **  If,"  asys 
Mr.  Mann,  ''the  leaves  were  picked  at  an  oh  a  time  as  to 
take  the  greatest  number  of  larvEe  when  tbey  weco  aboui 
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two  weeks  weeks  old,  it  woald  not  be  difficult  to  select 
them,  as  the  size  of  Uie  blotches  would  make  them  very 
noticeable.  I  find  that  the  expense  would  be  more  than 
met  by  the  next  year's  crop."  But  vigilance  is  neces- 
sary to  keep  the  trees  in  order. 

Another  remedy  is  to  kindle  fires  at  all  points  of  the 
plantation  when  the  moths  begin  to  issue  from  the 
cocoons  ;  lighted  torches  may  also  be  carried  about 
the  grounds  in  the  evening;  the  moths,  being  at- 
tracted by  the  light  of  the  fires,  soon  cause  their  own 
destruction. 

Dr.  Imra^,  in  the  letter  referred  to  at  the  commence- 
ment of  this  article,  expresses  his  belief  that  the  disease 
is  evidently  on  the  wane  in  Dominica,  and  by  careful 
cultivation  of  the  cofiee  plant  he  thinks  it  would  soon 
disappear  altogether,  from  observations  extending 
over  a  long  period  of  time,  he  is  inclined  to  think  that 
too  much  shade  favours  the  generation  and  propagation 
of  the  insect.  "I  have  now,  "Dr.  Imray  says,  "forty 
acres  of  yousg  plants  growing.  Some  have  been  killed 
by  the  drought  that  has  set  in,  but  most  of  the  young 
plants  look  healthy,  and  have  begun  to  throw  out  leaves. 
Although  I  keep  a  vigilant  watch,  I  have  not  as  yet 
observed  a  single  ^atch  of  blight.  The  young  trees 
are  sro^ing  ouite  in  the  open — no  protection.  In  my 
ownUttle  gaiaen  I  have  a  small  nursery  of  Mocha  coffee 
plants.  They  are  really  beautiful,  not  a  speck  of  blight 
upon  them.  On  tiie  opposite  side  of  the  street  in  a  small 
garden  th^re  are  some  coffee  trees  shaded  by  plantains ; 
there  the  blight  abounds.  The  plants  on  my  email  coffee 
flanlaticn,  amounting  perhaps  to  15,000  or  20,000,  have 
bcfn  got  from  different  parts  of  the  country.  I  mention 
this  to  show  that  coffee  continues  to  grow  in  Dominica, 
and  that  capital  and  enterprise  only  are  wanting  to  make 
'*        **  " — J.  R.  Jackson,  in  the 


it  a  coffee-producing  country.' 
vardtfiert*  Chonicle. 


THE  ENGLISH  STATE  CKOWN. 
By  ProfsBBOr  Tennant,  7.6.8. 

The  recent  opening  of  the  Tower  free  has  drmj 
good  deal  of  attention  to  the  Crown  jewels  P««t« 
there,  and  it  is  probable  that  many  members  of  inw 
tions  in  union  with  the  Society  of  Arts  may  be  gitd* 
a  little  definite  information  on  the  subject 

The  Imperial  State  Crown  of  Her  Mwesty  Qwp 
Victoria  was  made  by  Messrs.  Bundell  and  Bridge,  in» 
year  1838,  with  jewels  taken  from  old  crowns,  imi  oUkb 
furnished  by  command  of  her  Majee^.  I*"®"^^ 
diamonds,  pearls,  rubies,  sapphires,  and  emeralds,  f»^ 
silver  and  gold ;  it  has  a  crimson  velvet  cap  with  flW 
border,  and  is  lined  with  white  silk.  Its  gnf'^ 
is  39  oz.  6  dwts.  troy.  The  lower  part  of  "»«^ 
above  the  ermine  border,  consists  of  a  row  of  129  ptam 
and  the  upper  part  of  the  band  of  a  row  of  112  pe«* 
between  which,  m  front  of  the  crown,  is  a  large  ^^ 
(parUy  drilled),  purchased  for  the  crown  by  his  mm 
Kine  George  the  Fourth.  At  the  back  is  a  WPF^,? 
smaUer  size,  and  six  other  sapphires  (three  on  each  » ' 
between  which  are  eight  emeralds.  . . 

Above  and  below  the  seven  »PP"^..*ir 
diamonds,  and  around  the  eight  emeralds  128  «sib«» 
Between  the  emeralds  and  the  sapphires  ■«'/"'? 
trefoil  ornaments,  containing  160  diamonds.  ^ho][*r 
band  are  eight  sapphires  surmounted  by  ei^nt  a»2** 

between  which  are  eight   *-*- .^^^^nts  a  i^ 

diamonds. 


festoons  consistnig  tf  J 


EunonoB.  ^         *«.  #rf  I 

In  the  front  of  the  crown,  and  m  the  <»°«.^„ 
smond  Maltese  cross,  is  the  famous  ruby  ssid  to  mj 


been  given  to  Edward  Prince  of  Wales,  son  of  Bdw 
the  Third,  called  the  Black  Prince,  by  ^^^^^ 
of  Castile,  after  the  bftttle  of  Najera,  near  Tittons,^ 
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This  ruby  wm  voro  in  the  helmet  of  Hen^  the 
'  n^  batUe  of  4gmcourt,  A.i>.  1415»  It  is  pierced 
ugh,  Mfber  the  Eutem  oiutoai,  the  upper  pa-rt 
pirirutni^  bein;^  filled  tip  by  a  small  ruby.  Around 
nbfi  m  ordor  to  form  the  cross,  tite  la 
(t  didmondfl.  Tbreti  other  Midtete  crossea,  form- 
I  twf»  tides  and  hack  of  th^  cromin  hnvo  emezall 
^  fUid  eoutifcin  reapecfcivetly  13 2,  124,  aad  ISO 
it  diEUDnn  la, 

neon  tb»j  four  M^t^ea  crosBes  are  tour  ontainents 
'  Tm  oi  the  French  fleur-de-lis,  with  four  rubies 
iLrea,  and  surrounded  by  rose  diumf>ndi,  oon^ 
LI.  t  tfvt.Oy  85,  S6j  and  87  rosa  diaiaoudfi, 

ttjfte  uroaaefl  issue  four  imperiid  vohea 
leaves  itid  acorns ;  tha  lo«TO«  oootatn 
ind  brillicLnt  dtJimonds ;  32  ponrls  form 
I  cups  coDUiinmg  54  rose  didtaonds  and 
i;nM  yurnotid.  Thti  total  uumbor  of  diamonds  in 
hm  and  Sijoma  is  108  brLUitmi  1 IG  tible,  and  o59 

iifiiinilii. 

r  pnrt  of  the  ordiei  Are  luipeudod  four 

ji^ja.r-iih4ped  psarls,   with  roso  diamond 

unjjag    !2   ruse  diamonds^   and   etems   con- 

'  tvf  amail  rose  diamonds.     Above  the  E^rch 

-  --nd,  Ofjnt^UQing  io  the  lower  hetnisphere 

i  in  tho  uppt^r  214  brillianta  ;  the  zone 

iriposedof  3  J  roae  diamomlij.     The  cross 

Mis  &i  rose- cut  sapphire  lq  tho  eentro, 

I'ur   large  brtllianta,  and   108  smaller 


^  -J  J.  r^  comprised  in  the  Crown, 

L(ii;ge  ruby  irre^larly  poUahod. 

L(irg«  broiid-spr^ad  sapphine^ 

Sapphires* 

Emuridds. 

Rubif^. 

BHlUiint  dirtmondfl, 

Roae  diaoiands» 

Ttttile  di&Eiionds. 

Drop^shapixi  peaxU. 

Peark. 
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PElLlDELPHtA    INTEliNATIONAL 
EXUIBITION    1^70. 

ewiag  rales  and  Lnformatiou  for  exhibitora 
wSl  by  the  United  states  Oentennkl  Com- 

teihibition  wEI  be  admitted  to  the  Miichinery 

m  the  Sib  of  January,  187&*  until  tho  10th 

|di    Ha«vy  and  bulky  m^u^hliitiry  must  be 

JdOth  of  Aprils  and  all  other  objects  by  the 

1176. 

kiHotmerit  of  space  is  doflnitely  made,  each 

n.  he  noticed  and  furnished  with  n  permit  for 

ViubitB  in.  tho  T7nit<>d  States  section  muat  be 

|il  the  office  of  tho  Chief  nf  the  Bureau  in  charge 

tapaitmunt^  and  before  iinpa€kiii|^  or  arranging^ 

lu  tho  entry  must  be  endoned  on  the  pemLit 

li. 

Hintertor  of  the  Machinery  Buildings  and  adjacent 

f»  rwl*:iys  Creoa  which  trucks  will  carry  the'goods 

M  ftilQlttd. 

Idations  will  bo  built  at  the  eicpense  of  the  exhi* 

tad  latist  be  fiDi«b>3d  and  ready  for  r«CBi¥ing  the 

etv  by  the    1st  of  M^irch,    ia76,       Exhibitora 

'indationa  built  will  be  granted  facilitiea  on 

to  the  Chief  of  the  Bureau, 

r  in  the  Machinery  Building  is  kid  directly 

md,  and  is  oeuipoaed  of  1^  inch  yellow  pine 
^luiced  on  hemlock  fliHa  3  by  8  in.^  diatanced  2  ft- 
Thffl  floor  may  bo  cut,  when  necessary  for  con* 
tg  foaftdations,  on  pertnisaioG  from  the  Chief  of 


The  main  tinea  of  pipei  for  steam,  water,  gaa»  and 
sewerage  wiU  be  laid  by  the  Commlaaion,  but  ezhibitora 
must  supply  all  connecting  pipea.  Joints  will  not  be 
permitted  on  steam  or  water  pipea  OTor  thorough  faros. 

A  limited  c|u  mtity  of  ateam  and  water  power  will  be 
supplied  gnituitously ;  the  steam  at  70  Iba.  preaaure  per 
iiquare  incb^  above  the  atmosphere  ;  the  water  at  a  low 
pressure  due  to  a  hand  of  thirty -lire  feet,  tuid  a  high 
pressure  due  to  a  head  of  seveoty  feet 

Steam,  water,  and  motive  power  wiU  be  supplied 
gratuitously  only  for  the  purpose  of  exhibiting  the 
maohinery  in  ope:E«tion»  and  no  maohiaery  will  bo  allowed 
to  run  longer  than  is  necesauy  for  that  porposts  except 
by  permiaaion  of  the  Chief  of  the  Btireau. 

There  wiU  bo  eight  lines  of  shaC^ing,  four  on  eaeh  aid9 
of  the  transept,  cxtendluj^  length wias  of  the  building, 
seven  to  hare  a  speed  of  120  revolutions,  and  one  of  210 
revolutions  per  minute ;  the  afae  of  the  shaft  nearer  tl> 
the  apace  gr^mted  to  an  exhibitor  wUl  be  sent  at  the  tima 
space  is  allotted. 

Pulleys  for  the  main  shafts,  as  well  aa  the  counter^ 
shafts  and  belts  mxml  be  supplied  by  the  exhibitors  at 
their  own  cost.  FuMeya  for  the  mii»  ahafts  must  ba 
biJancad,  in  halvaa,  of  not  more  lh>in  three  f^t  in 
diameter,  and  aecured  ao  aa  not  to  iojtire  or  weaken  tho 
shafting.  The  form  and  manner  of  Hecudni^  them  to  the 
shafts  must  be  approved  by  the  Chief  of  the  Bureau. 

The  Chief  of  the  Burejin  will  have  the  c^re  anel 
super viaion  of  the  main  shafts,  but  all  gear  supplied  by 
exbibitora  will  be  under  their  care ;  they  will  also  select 
the  persoDS  to  attend  to  their  machinery,  who  alone  will 
be  allowed  to  operate  it. 

To  inaore  saftey  to  visitors,  exhibitors  will  be  required 
to  inoloae  all  machinery  in  motion  with  railing:s  of  a. 
uniform  height  of  2jr  ft  above  the  floor  level.  Exhibitors 
of  machinery  not  in  motion  will  have  the  privilege  of 
placing  railings  aronnd  the  apace  allotted  to  them.  All 
railinga  must  be  pkced  within  the  space  assigned^  and 
must  be  of  approved  design. 

Manufacturers  of  sLea^*engtnes,  who  may  wish  to 
exhibit  them  doing  work*  should  notify  the  Chief  of 
the  Bureaa  on  *w*fa«g  ttpplication  for  apace.  Spedal 
arrani^ementa  have  been  made  to  allow  engines  to  ran  & 
stated  time  doing  work* 

Manufacturers  of  steam  Wtleia,  who  may  wish  to  ex- 
hibit them  for  service,  should  notify  the  Chief  of  the 
Bureau  at  as  early  a  day  as  is  practicible.  If  accepted 
for  use,  the  exhibitor  must  guarautF^e  to  deliver  thom  at 
the  Exhibition  grounda  on  or  before  the  firat  of  March„ 
187G'  AU  boUers  will  be  anbjected  to  a  hydrostatb 
test  before  being  accepted  for  this  purpose. 

The  Commission  will  erect  suitable  boiler  houses,  set 
the  boilers  according  to  the  plans  furnished  by  the 
exhibitors,  make  aU  connections  to  the  main  pipes,  fur* 
nbh  the  coal  &nd  water,  and  provide  the  fireman.  If 
tho  exhibitor  prefers^  he  may  aolect  the  fitemanf  and  bin 
wages  will  be  fixed  and  paid  by  the  Comnuasion. 

Engines,  boilers,  steam  pumps,  machinery,  apparatui, 
and  tools  required  by  the  Com  mission  for  use,  and  sup* 
plied  by  exhibitors,  will  be  classed  in  a  separate  group, 
and  will  be  especially  reported  on.  The  CommiaaiQii 
will  defray  the  necessary  expenses  of  exhibitors  in  lending 
their  macbiner)%  tools,  &c.,  for  uaej  beyond  that  which 
they  would  have  incurred  aa  exhibitors  simply,  wear  and 
tear  excepted. 

A  space  has  been  reserved  for  exhibitors  wishing  to^ 
opertito  steam-hammers,  and  for  heating  metals  for 
working.  Fire  and  light  can  only  be  lised  by  specdal 
permisaion  of  the  Chief  of  the  Bureau. 

A  machine,  smith,  plumber,  and  carpenter's  shop,  for 
doing  light  work^  wiU  be  located  near  the  Machinery 
Building  for  the  convenience  of  exhtbilors.  A  Oxed 
tariff  of  prices  for  work  will  be  issued,  Manufiujtnrera 
who  may  wish  to  exhibit  machines  or  tools  in  ihiB  ahop,. 
shfmld  notify  the  Chief  of  the  Bureau. 

The  hydraQlic  annex,  adjoining  the  Miy^hinery  BttUd* 
mg,  will  be  so  arranged  as  to  give  exhibiteti  an  Of po^ 
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toBttv  to  test  Btoam  and  rotery  pnmpsy  and  torbiiM  water 
whaftts.  Steam  and  water,  and  steam  and  water  power 
will  be  furnished  gcatoitouslj. 

ExhihitoTB  of  looomotiyea,  oaxs,  and  tenoka  will  be 
raomred  to  fumiah  the  rails  th^  are  to  stand  opon. 

Fire-engines  entered  for  exhibition,  and  aooepted  for 
use,  wiU  reoeiiw  care,  and  be  famished  wi&  fuel  free  of 


'So  exhibitor  will  be  permitted  to  erect  or  aivange  his 
exhibits  in  a  way  to  obstruct  the  light,  or  occasion  incon- 
vaaienoe,  iojory,  or  disadrantageously  affect  the  display 
of  other  exhibitors. 

Signs  will  not  be  allowed  to  project  beyond  the  floor 
area  of  the  space  allotted,  nor  will  signs  made  of  can^ras 
or  paper  be  permitted.  The  siaes  of  all  signs  will  be 
aubieot  of  approTaL 

The  transepts,  aveanes,  aisles,  and  public  passage 
ways  remain  undbr  the  control  of  the  United  States 
Centennial  Commission ;  and  no  trophies,  decorations, 
portals,  foundations,  or  other  special  exhibits,  will  be 
permitted  in  them,  except  by  permission  of  the  Direotor- 
deneraL 

Oards  supplied  by  the  Centennial  Commission  may  be 
affixed  to  goods,  stating  the  exhibitor's  name,  address, 
sad  place  of  manufacture,  class  of  objects,  catalogue 
nnmbiar,  and  pnoe. 

Exhibitors'  business  cards,  circulars,  and  samples  may 
be  placed  within  their  space  for  distribution,  but  visitors 
flhall  not  be  solicited  to  receive  them. 

All  platforms,  counters,  ornamental  partitions,  show 
•cases,  and  appurtenances,  of  approved  design,  must  be 
erected  at  the  expense  of  the  exhibitor,  and  shall  not 
exoeed  the  following  dimensions,  without  special  per- 
mission of  the  Chief  of  the  Bureau :— Show  cases,  fifteen 
feet  above  the  floor ;  counters,  two  feet  ten  inches  above 
the  floor,  on  the  dde  next  to  the  passage  way ;  platforms, 
one  foot  above  the  floor. 

Partitions  of  various  heights  and  designs  can  be 
erected  in  different  parts  of  the  buildings  the  dimensions 
of  which  will  be  given  the  exhibitor  when  notified  of 
the  assignment  of  his  space. 

In  order  to  insure  a  uniform  and  satisfactory  location 
of  the  exhibits,  applicants  for  space  denring  to  erect 
show  cases,  counters,  or  railings,  must  furnish  this 
Bureau  with  a  scale  drawing,  or  tracing,  showing  the 
elevation  and  ground  plan  of  the  same. 

The  Chief  of  the  Bureau  of  Machinery  has  charge  of 
the  allotment  of  space  to  exhibitors  in  the  United  States 
section.^ 

The  right  to  alter  or  amend  these  rules  is  reserved. 


GEHEBAL    VOTES. 


Industry  and  Military  Serrioe.— -The  Duke  of  Buck- 
ingham addressed  the  leomanrv  and  Volunteers  of  the 
OGfunty  of  Buckingham,  assembled  in  his  park  at  Stowe, 
Ootobw  6th,  and' said  :—**  The  dutv  of  a  oitizen  is  not  alone  to 
be  a  good  subject,  and  orderly  in  tmie  of  peace,  it  is  his  duly 
also  to  do  all  that  is  needed  in  times  of  danger.  The  ranks 
of  both  the  Rifle  Volunteers  and  of  ihe  Yeomanry  ought  to 
bk  very  considerably  increased.  Volunteering  in  these  days, 
and  belonging  to  the  auxiliary  foross  of  the  county,  is  no 
longer  a  matter  of  wearing  a  military  coat,  or  of  going  out 
occasionally  for  drill  and  inspection,  but  it  is  that  every  man 
must  know  how  to  handle  a  carefully-prepared  weapon  with 
•effiBct— with  effldenoy.  No  such  weapon  was  placed  in  the 
hands  of  the  Volunteers  when  they  first  were  organised ;  no 
such  weapons  were  placed  in  the  bands  of  the  Yeomanry 
when  first  I  joined  the  regiment  But  this  weapon  requires 
that  it  shall  be  properly  oared  for  and  properly  used.  As 
^  I  of  need  have  come  for  former  generations,  so  they  may 
again,  and  if  theyoome  they  must  not  find  Englishmen 


Lancashire  and  Ohtahire  Vidon  of  lBstititH.-1^ 
W.  H.  J.  Traioe  has  been  appc^ted  to  succeed  (hi  1^1 
Thomas  Lawton  as  viaiSiBg  agent  to  this  Uniaa.  Mt.Tm 
has  been  long  knofm  in  the  edneatioDalwinii.  Is  U^ 
he  compiled  the  Ra(wrt  on  Meohaniea?  Tatitetioss  ftr  I 
Society  for  the  Diflhsion  of  Usefai  Knovledfi^  «hjcfc« 
pnUished  by  that  Sode^.  In  1856be|Mm4tks"Td 
shire  Handbook  of  Mechanios*  Institntaa,*^  vliidkiiiyi 
lished  under  the  sanction  of  the  Sodetyof  Am.  Hih 
since  been  for  17  years  engaged  under  the  Doki  of  Bsk 
water's  Trustees  giving  mstraction  in  tbar  ooUiMyif 
schools,  and  latterly  to  the  mining  fxxnmm  sad  difstbi 
ventilation  and  the  sdenoes  as  applied  to  miaiii;.  Hi  k 
also  been  for  some  years  a  member  of  the  Coodrft 
Union  of  Institutes  for  Laaeaahire  and  ChsiUn^adife 
of  the  JCanofasstsr  School  of  Art. 


Daoorative  Exhibition.— The  Union  CsntziledeiJU 
Appliques  k  rindustrie,  which  has  msnagsd  ao  BMSTedl 
tions  of  ancient  and  modem  works  of  art  in  tbt  Psfasf 
rindustrie,  Paris,  has  now  determined  on  ofnaiai|iS 
year,  most  probably  in  the  samo  plaee,  an  cslroitiM  d  i 
worke  of  modem  living  ornamental ists,  indodiof ,  of  ma 
works  in  all  departments  of  daoorative  art  vbsthir  fa  r^ 
stone,  marble,  terra-ootta,  or  metel,  and  diawinga  im^ 
engravings,  &o.,  of  all  kinds,  such  as  art  miMd^J^ 
rules  of  the  /So/iafi  from  appearing  in  thoossaasslakiWa 
It  is  proposed  at  first  to  make  the  ooUectioii  bigaml^th 
products  of  art-industry  in  fnmitnre,  deoontmeirTiBf  4 
all  kinds,  porcelain  somI  faience,  ornamental  Mbl^ 
bronzes,  goldsmiths'  work,  jewdiery,  trinkets,  isd  asis 
laneous  ornaments  are  so  large  that  if  the  ezkibiliao  ben 
organised  it  will  most  probably  become  smuul. 

The  Silk  Crop  of  1874.— -Aooordinf;  to  s  fS|«t  h^ 
published  by  the  Syndicate  of  the  Lyons  Uniosflf  S&Hr 
chants,  the  silk  crop  of  Europe  last  year  wai,  fa"*f.^ 
hers,  9,050.000  lbs.  of  raw  silk,  while  there  weft ap«MB« 
Asia  11,600,000  lbs.,  making  upwards  of  ^JBUm  ^!^ 
raw  silk  available  for  European  oonsnmptioa.  Thwstoa 
induded  in  the  report  are  Italy,  France  (witk  k*jj*^ 
cies,  Corsica  and  Algeria),  Spain,  Oreeoe,  tbs  !■**¥] 
pire,  Georgia,  Perna,  India,  Japan,  and  Cbiss.  Tb"" 
and  last  together  supply  four-fifths  of  the  silk  med  it  vm 
China  exported,  ehiefiv  from  Shanghai,  ap««idiafS,W^ 
lbs.  The  crop  of  Italy  amounted  to  6,300,000  Ihfc  Jw 
supplied  1,600,000  lbs. ;  Spain,  about  310^  lbs.:  Gfl^ 
less  than  30.000  Iba. ;  the  Tnikish  Bmpir^  U»iOMkl 
Georgia  and  Persia  together,  880,000  lbs.;  India  [fm^ 
cutte),  935,000  lbs. ;  and  Japan,  something  over  IpSi" 
lbs. 

The  Bhaaa  Fihre.—Early  next  month  it  ii  \^ 
that  some  trials  will  be  made  of  new  msokines  f««^|^ 
the  fibr««  from  the  stems  of  the  Rheea  plant  Mosv^ 
years  have  dapsed  since  the  Government  of  lodiiofe^ 
prfxeof  £5»000  for  a  machine  that  should  nrata»«v 
worth  at  least  £50  per  ton  in  the  English  mnM^^ 
preparation  not  exceeding  £16  per  ton.  ^'^P'^*^"!^ 
indnoed  thirty-twocompatiton  to^ntsr  thnr  ssois^^^ 
only  one  actually  completed  a  madiins,  sod  thM  W» 
fulfil  aU  the  conditions.  A  donation  of  £1.500  ve^M^ 
awarded  to  the  inventor,  Mr.  Grdg,  of  £diDhDrsk,ai^ 
nition  of  his  ingenuity  and  enterprise,  *>*'^.^  ^*^!J?^!Z 
reeolved  to  invite  mschinists  to  a  oompstitjfe  tntl*^ 


Algiers,  the  south  of  France,  and  even  from  Stt»"*^ 
whUe  the  latter  wiU  be  sent  from  India.  TbslrirWJ 
plant  {Bwhmeria  fftesa,  called  also  Urtiea  ^^ 
abundantly  in  Assam,  the  Lower  Prorinees  of  fifl^l^ 
and  the  Punjaub,  and  also  on  tiie  Nilgin  hiB*.  g^;^ 
same  genus,  though  periiaps  not  of  the  asm  ■{*"*r  i 
plant  from  whioh  China  grsss  is  prodootd ;  '"J*;^ 
It  oan  be  brought  into  the  market  at  an  avMSge  fT^^ 
£30  to  £40  for  the  better  qualitiM,  is  ss{wOMt»«^ 
favourably  for  many  purposes  with  flsx  m  ^JJu  ^ 
of  mmilar  character  is  fumishsd  by  tbs  ^^^^ 
{Urtua  pterophvUa);  but  the  difliodly  of  a-y" 
U  is  •*  most  ferooions^IooUng  plsal,"  ss  ith«««»* 
I  has  hitherto  dsprsdatid  ita  < 
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rrr^!lii: 


^^ks    OF     CoLLSnES   IX   ExOISEKHLSQ   TiLAt3ri*«fl» 

WfMrHl  t\  (tty  io-dftj  is  a  sufficiently  obvious  and  a  very 

lout  on.',  tx>  woU^oDae  you  here  on  behalf  of  the  Senate 

jiiDnt   of  AuothOT    Beasion'i   plsasaiit 

Ihoro  can  acarcely  be  imy  old  sfeudont 

,...1  who  wm  not  heartily  apppovi>  of  this 

^ind  thoae  of  you  who  are  about  to  commence 

life  will  Boon  find  it  to  be  true*      Indeed 

mo  scarcely  asy  poaition  in  Uh  more  ^ivi- 

.  of  a.  man  just  entering  college     He  has  a 

ri  1  of  posdibilitic'B  before  him— ^f  jrlendshipfi 

ludi",  of  work  to  bo  done,  diflicnltjea  to  be  «ur* 

'  '  *    ipoTic^nce  and  wisdom  to  bo  at  length  ^nijd, 

i\te  greater  th.in  that  which  you  have  to 

-   {o»  of  cntonug  upon  and  carrj'iag  out 

LiiiidJy  tbi.^  Btady  of  a  subject  in  which  you  axe 

d.      Knowledge  appeari  at  first  to  be  aectnuu- 

n  KiT^iy  and  quiekly,  as  you  go  on,  apparently  more 

Wy,lut  nnly  because  of  your  continually  growiag 

*'  "f  ''      inilmtud«  of  the  source  from  isrbioh  your 

^  dmwij,  and  you  leam  on  with  a  quieter 

iisuTo.    Then  oomea  the  ddigbt  of  Undinr 

nnccEion^  and  analogies  of  thirtga,  how  each 

;.' roper  place,  bow  nothmR  exi^t^  by  itftelf^ 

IT  lind  with  other  thinga,  how  ideas  and  pheno- 

ffparouUy  the  znost  (Sstant  throw  unexpected 

i"m  *MM.\h  other.      You  aeem  to  get  n  glimpBe  now 

n  of  an  iafimfce  homogeneity,  a  wtib  of  beautiful 

■  "Mn  wMeh  oomE^how  or  other  all  the  bright— or 

iull—throftdfl  which  you  are  spinning  oon- 

0  themaoh  OS.      Then  comes  the  crowning 

wTir.,    I    ,ii_U(jrk  for  oneself,  the  disco veiry  of  new 

6itJiiit,i  .|.  .vi.piiient  of  old  ones,  the  eKpoaition  of 

fiB^i  >  :i    . ;,,  uiid^i^rstood  only  by  a  few,  tho  reduction 

pjirently  contradietory  phenomena.     Each 

.  or  amaUj  knows  that  his  work  Is  not  ieo- 

:^  LjMua  tenfold  interest  and  importance  to  him  as 

j^timn  that  it  is  a  part  of  a  groat  whole,  that  hia 

'^  U>  the  Bum  of  human  knowl^go  will  equatly  fit 

!'1j>  the  great  pattern,  whether  it  be  an  insignifi- 

L  of  its  border  or  a  gorgeouii  centre  piece  which 

'  1(T  ft^ma  only  to  act  oJf.       All  th<iSti  pleasures 

i^  ttiemBcl^ca,  at  least  potentiuUj^  with  student 

flong  with  your  pleasant  friend ahipfi  and  oom- 

"^Ti  among  youraeli^oa  (and  I  hope  too  witiyour 

r,  and  with  the  other  delights  which  associate 

I  with  growing  physical,  intellectual,  and  moral 

con»piro  to  make  it  a  time  of  intense  enjoyment 

"*"i*  4nd  one  whicli  can  bo  fondly  looked  back 


™-^fT  Lcetm*  ^lellTe«d  io  the  Facqjttes  of  Arts  and 
lo€8«toaoti  at  UnlTBMlty  CoUeg«,  Ooto^r  &,  ibU. 


upon  when  it  ii  over*  In  welcoming  you  tO*day,  thaD^ 
I  am  not  n$tng  a  mere  form  of  words,  but  in  good  ear* 
neatness  expressing  my  pleasune,  and  I  am  sure  that  of 
my  colleagues,  at  meeting  again  those  with  whom  w« 
flhkU  be  so  closely  associated  in  our  work  for  some  tiioe 
to  come,  and  of  whom,  at  the  olo^  of  the  sesaaonj  we 
shall  doubtleee  carry  away  mtmy  pleasant  recollections* 

in  asking  me  to  give  ttie  introductory  address  tbift 
session,  the  Senate  of  UniTcraity  GoUego  did  not,  I  am 
sure,  do  io  with  uny  wish  that  I  should  attempt  to 
enlighten  yon  upon  nny  general  stiliject.  I  think  Z 
ab^  rather  be  doing  what  is  In  aecoidance  witli  their 
intentions,  as  well  m  most  euitahle  in  itself^  if  I  toko 
this  opportacity  of  saying  something  about  my  own 
subject,  and  about  it  more  especiali^^  in  those  uspects  in 
which  it  more  immediately  oonoenift  Uiuvefnty  College 
and  other  it[nilar  institiitioiii.  Wbea  io  muoli  ia  beis^ 
aaid  and  done  about  t^hnieul  edncat^on,  when  one  erect 
of  tho  old  English  universities  is  proposiDg  to  found  a. 
chair  of  engineeringj  while  the  University  of  Edinburgh 
B.Sc.  and  D.Sc.  are  given  in  the  same  subject,  and  m 
other  institutions  in  Scotland  and  Ireland  otker  Icia  im- 
portant degrees,  I  trust  I  shall  not  b«  speaking  opon  a 
subject  in  whidi  you  can  take  no  interest  if  I  attempt, 
limiting  myself  to  my  own.  special  department,  to  ex- 
amine so  far  aa  time  will  allow  me  what  really  the 
education  of  an  engineer  ought  to  be^  and  what  place 
mny  be  tak^  and  I  hopn  will  preeeutiy  be  taken,  by 
the  College  in  Mi  training. 

I  suppose  I  need  hardly  oommence  here  by  argmug 
the  necessity  or  benefit  to  the  engineer  of  something 
more  than  the  tmnbg  m««rely  of  practical  experieneo 
at  Lis  work|  something  in  tne  nature  of  theoretical 
training,  wMeh  alone  ctm  enable  him  to  understand  the 
facta  of  hii  expefionoe^  or  to  oonneot  th6tti  or  draw 
inferenjces  from  them  in  a  ooinpleto  or  mttitaatoTy  way, 
It  ifi  unfortunately  true,  boweTcr,  that  soene  people  •tUi 
denj^  this,  and  many  others,  while  admitting  its  Intth. 
admit  it  only  ae  a  form  of  words,  and  praotiojUy  reduoo 
the  value  of  their  admission  to  nothing  by  the  limita- 
tions they  pQt  upon  it  in  each  partii^uliir  mm^  an  well  aa 
by  the  sneer  or  aniilo  with  which  t hey oomnwDly  receive 
the  mention  of  "  th«iry/*  It  will  be  Mfiw  mistance  to 
our  attempts  to  find  out  what  edoeatioii  If  required,  or 
is  the  best,  if  we  go  back  a  lit^  and  look  at  what  is 
really,  whether  exprcased  or  understood,  the  foundation 
of  this  poMtion  of  t^dly  dlsgnified  hostiUty  to  theoretical 
training.  This  I  take  to  be  the  fur  *'*  ''the  older 
engineers,  admittedly  great  in  their  soiifsely 

any  had  opportunities  for  obtaining  l  .  i  ng,  vhiie 

in  spite  of  this  deficiency  they  did  splendid  work.  In 
some  notable  cases  the  knowledge  that  was  not  acquired 
while  they  were  young  was  obtained  in  manhood.  But 
there  arc  certainly  many  distinguished  engineers,  whoso 
namcj^  are  almost  household  words  to  us,  who  neither  in 
youth  nor  in  manhood  ever  mastered,  or  evt;n  knew,  the 
principles  underlying  Uie  work  which  they  so  sucoeif- 
fully  carried  out* 

That  this  tict  should  be  seriously  used  as  an  aigiunnit 
for  a  conservatiTe  adherence  to  tbi*  system  of  trainifl^ 
under  which  such  men  were  not  educated  is  as  inoofti- 
prebend  bis  as  it  is  true.  In  no  other  subjeot  or  pro* 
fcssion  does  a  man  say,  **  Ueeaiise  I  was  imperfectly^ 
tTLiined  and  yet  have  succeeded,  thtreforo  I  will  train 
my  son  imperfectly  ;'*  and  yet  it  is  said  by  some,  and  is 
practi^jaUy  acted  upon  by  a  far  greater  number,  ^  Swsk 
people  do  not  hesitate  to  refer  to  Smeston,  Brindley, 
Teltbrd,  and  others  as  models,  men  who,  without  technical 
or  Bcientific  training,  did  great  work,  and  whose  nsmei 
erery  one  reoeivrs  with  respect ;  or,  in  another  fields  to 
Airkwrightand  HargreaYeSi  whoae  mechanical  genius  has 
given  to  the  country  so  much  of  its  present  wealth  and 
prosperity ;  or  again  to  Stephenson  and  Fslrhair&f  who 
started  as  ongine  boys,  and  again,  without  any  technicat 
education  of  anj  kindf  mode  their  positions  by  talent, 
pluck,  and  unlimited  capacity  for  work.  One  would 
have  thought  the  Inferenoo  sufliciently  obvious^  if  thait 
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mendidflo  much  tmder  diBadTantageons  oiroumstancee, 
how  maoh  more  might  they  not  have  done  if  they  had 
poBseased  all  the  advantages  which  are  within  our  reach 
jnBt  now.  Bat  no,  the  idea  seems  to  he,  these  men  served 
seven  years'  apprenticeship  (or  whatever  it  may  be), 
therefore  that  is  the  best  thing  for  every  one  to  do 
who  wishes  to  follow  in  their  steps.  The  Conservatives 
can  certainly  claim  excellent  precedent  for  this  conclu- 
sion, for  it  is,  after  all,  no  other  than  one  from  which 
many  of  us  have  had  to  suffer : — ^Latin  was  once  the 
universal  language  of  European  scholarship,  therefore 
boys  should  spend  the  best  i>art  of  their  school  life  in 
this  nineteenth  century  learning  to  write  hexameters ! 

But  if  we  are  to  follow  blindly  in  the  steps  of  such 
en£[ineers  as  I  have  named,  simply  because  they  are 
their  steps  (and  I  think  no  other  reason  can  be  adauoed 
for  continuing  the  apprenticeship  system  pure  and 
simple),  it  must  be  because  their  work  was,  in  itself, 
superlatively  good.  I  can  understand  that  a  modem 
sculptor  should  be  willing  to  copy  the  method  of  study 
of  his  G-recian  prototype,  in  the  hope  that  he  might  also 
be  able  to  copy  in  some  de^«e  his  work ;  or  that  an 
architect  would  gladly  enter  into  any  course  of  training 
that  had  produced  the  authors  of  tiie  Cathedral  at 
Cologne ;  but  here  the  original  objects  produced  have 
been  of  their  kind  perfect,  insusceptible,  so  far  as  we 
can  see,  of  improvement,  and  even  here  modem  methods 
of  study  are  more  likely  to  lead  modems  to  the  ancient 
results  than  the  copving  of  ancient  methods. 

But  there  is  nothing  of  the  kind  before  our  view  in 
engineering.  We  aim  at  building  upon  the  foundations 
laid  by  our  predecessors,  and  not  at  copying  their  work. 
The  roads,  canals,  and  docks  of  a  hundred  years  ago, 
would  be  thought  but  little  of  now.  Some  of  them 
were  good  pieces  of  engineering,  some  were  very  im- 
perfect iadeed,  few  of  them  contuned  difficulties  greater 
than  those  wbich  are  now  being  overcome  every  day  in 
ordinary  contractor's  work;  the  antiquated  but  most 
interesting  locomotives  exhibited  at  DarUngton  the  other 
day  have  long  ago  been  superseded ;  automatic  machines, 
more  perfect  than  Hargreaves  or  Arkwright  ever  dreamt 
of^  are  fianuliar  to  every  factory  sirl  in  Yorkshire ;  even 
the  bridges,  once  so  novel  or  so  daring  or  so  large,  New- 
castle High  Level  for  instance,  or  the  Britannia  Bridge, 
will  only  not  be  imitated  because  more  satisfactory 
stractmres  can  now  be  designed. 

I  hope  I  shall  not  be  accused  of  makixig  light  of  the 
works  of  the  great  men  I  have  named.  You  will  quite 
understand  that  nothing  could  be  further  from  my  in- 
tention, that  I  am  looking  at  the  matter  from  qmte  a 
different  point  of  view.  Relatively  to  their  time  the 
stmctures  I  have  mentioned  show  in  the  veiy  brightest 
light  the  genius  of  those  who  designed  them  and  carried 
them  out  in  spite  of  very  defective  knowledge,  want  of 
experience,  and  many  discouragements.  To  gauge  the 
capacity  of  a  man  by  the  bigness  of  his  work,  or  even 
by  the  degree  in  which  it  approached  perfection,  leaving 
out  of  consideration  the  conditions  xmder  which  it  was 
done,  would  be  absurd.  There  are  many  respects  in 
whicm  our  young  engineer  cannot  do  better  than 
imitate  the  men  themselves,  their  energy,  perseverance, 
and  self-denial ;  but  I  wish  to  emphasise  the  hct  that 
thev  are  not  expected  to  imitate  their  work,  but  excel  it, 
to  design  still  better  machines,  to  bridge  deeper  chasms, 
to  blast  more  solid  rock,  in  general  to  perform  more  im- 
possible impossibilities.  Thev  are  not  to  stand  still, 
still  less  to  go  back ;  if  they  do  not  advance  they  are  of 
no  use  in  their  profession.  If,  then,  the  engineers  of 
the  next  generation  are  expected  to  do  so  much  more 
than  those  of  the  last,  it  really  seems  foUy  that  their 
training  should  be  restricted  to  the  former  narrow  limits, 
j^  the  time  when  those  limits  were  fixed,  or  fixed  them- 
selyeSf  there  was  very  little  choice ;  now  l^ere  are  plen^ 
of  opportunities  for  everyone  who  chooses  to  take  ad- 
YHTi^ftgft  of  them.  Are  we  wilfully  to  shut  ourselves  out 
from  these  because  our  grandfathers  did  not  possess 
them,  or  are  we  to  try  to  get  the  beet  training  possible 


without  the  least  referenoe  to  what  tnimng  other  people 

did  get,  or  could  set  ? 

In  speaking  of  "training"  of  ooursa  I  nae  the  word 
here  in  its  conventionally  restricted  sense,  mflftning  by  it 
that  j^t  of  a  man's  training  which  he  recetrefl  bdmhe 
is  sufficiently  master  of  his  professioii  to  exmtaam  ft  on 
his  own  account,  or  to  take  any  responsible  sobajr^agtt 
position  in  it.  Although  in  point  of  fiict  a  man's  aost 
valuable  training  may  be  later  on,  yet  as  it  la  only  wUh 
this  earlier  part  that  the  college,  as  such,  can  be  ctm^ 
nected,  it  is  with  it  only  that  I  have  to  do  just  now.  I 
think  that  if  we  look  at  the  matter  from  the  oatiyi» 
without  consideration  of  what  means  are  pristing  or 
non-existing  for  imparting  the  training,  or  what  amoeSL 
of  training  men  may  or  may  not  have  niUierto  reosrred, 
we  may  pretty  safely  put  down  the  lines  whldi  t^ 
education  must  take  somewhat  thus — ^not  attemptsg 
any  very  rigid  classification:  first,  a  general  eciaiitifm 
groundwork,  a  knowledge  of  of  the  principles  of  tb« 
sciences  upon  which  engineering  is  based,  conrrnwwwaflg 
of  course  with  mathematics  in  all  its  various  branelies, 
and  indudin^  physics  (in  the  most  general  senee  of  tho 
word),  chemis^,  and  metallurgy,  and  geology.  Thee, 
secondlv,  a  knowledge  of  the  way  in  whuch  these  tcirmrr% 
are  applied,  to  apply  themselves,  to  engineering  week, 
the  bearing  of  Uie  laws  of  thermodynamics  opon  tha 
theory  of  the  steam-engine,  of  the  laws  of  mechsaka 
upon  the  forms  of  stmctures  and  so  on.  The  ttyemj  of 
machines  would  here  come  in,  the  theory  of  w~ 
clumsilv  call  the  "  strength  of  materials,' '  and  the  |^ 
principles  of  the  desi^  and  construction  of 
tures  and  machines.  This  part  of  the  training,  espedalht. 
should  establish  the  identity  of  '*  theorv  "  and  "  pnetio^^ 
so  often  spoken  of  as  if  they  were  antithetioal,  bat  1 
which  no  contradiction  can  exist  except  the  sq 
inconsistencies  arising  from  the  imperrection  of  I 
or  the  incorrectness  of  the  other.  Then,  lastly,  bsfiice 
the  training  can^  be  considered  complete,  not  ot^  tke 
knowledge  of  these  applications  of  the  pure  science^  Vot 
also  some  experience  in  the  applications  thems^ves  nsii 
be  obtained.  That  is,  the  student  must  have  practioe  in 
the  design  of  actual  machines  and  in  the  constroctive  asl 
other  processes  of  which  he  has  already  stodifld  thd 
principles.  Only  after  this  has  been,  in  some  way,  added 
to  the  other  and  more  theoretical  part  of  his  educstka. 
can  the  preliminary  training  of  which  I  have  spokan  be 
considerod  complete. 

I  think  the  course  of  training  of  which  I  have  tibra 
sketched  the  nature  in  very  general  terms  is  one  whk;k 
must  commend  itself  to  most  of  those  who  will  go  so  6r 
with  me  as  to  bcdieve  in  the  value  of  scientific  tniaiE^ 
at  all.  No  doubt  difficulties  as  to  time  and  as  to  expose 
would  prevent  its  being  carried  out  in  certain  ^"■^— «— 
but  waiving  these  for  the  present  we  come  next  to  t^ 
question :  How  can  it  best  be  carried  out  ? 

First  as  to  the  general  scientific  training.  If  it  be 
once  granted  that  such  training  is  advisable  there  cm 
hardly  be  any  question  that  the  college  is  Uie  plaos  ia 
which  it  can  best  be  obtained.  Of  course  I  use  tbs 
word  "college"  in  its  most  general  sense,  intendiqg  t» 
include  undor  it  those  sdenoe  schools  of  a  high  ord« 
which  are  colleges  in  everything  but  the  name.  It 
genera],  the  alternative  to  the  acquisition  of  this  soeBlEfe 
training  at  college  systematically  is  obtaining  it  by  ham 
studv,  after  work  hours,  while  the  student  is  Mf^n^lW 
the  day  in  the  works  or  the  office.  ^  It  cannot  he  dm^ 
that  in  some  cases  men  have  in  this  way  taof  ht  ttusk* 
selves  a  great  deal  nor  can  it  be  denied,  I  £lzkk;  tfaifi 
knowledge  gained  ov  this  laborious  method — by  to 
poring  over  pages  which  require  re-reading  and  z«-ie- 
reading  before  their  contents  are  intelligime — h^mm^ 
one's  own  in  a  sense  in  which  the  same  fcnowfedft 
obtained  with  little  mental  effort  by  listening  to  ladtsm 
does  not  This  may  be  some  consolation  to  tha»  sio 
have  not  had  the  opportunity  of  tiving  ^e  esBsr  msllrti 
But  for  any  one  who  has  the  chance  of  emplofiw  It 
wilfhUy  to  throw  it  away  becaoie  certain  o^bsraMM 
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not,  would  be  folly.  The  process  of  seriously  studying 
sdenoe  in  leisure  nonrs  is  in  Uie  best  possible  case  un- 
satisfiictory,  and  in  the  immense  majority  of  cases  it  is 
simply  impossible.  And  even  in  the  few  instances  where 
a  man  has  the  necessary  perseverance  and  enthusiasm 
for  his  subject,  it  is  yet  a  great  strain  both  upon  mind 
and  body ;  the  hours  which  oaght  to  be  hours  of  relaxa- 
tion must  be  continually  given  up  to  study,  sleep  must 
be  reduced  to  a  minimum,  and  dose  mental  attention 
most  be  given  to  more  or  less  abstruse  subjects  at  times 
when  both  body  and  mind  are  sufficiently  fettigued  at 
the  end  of  the  day's  regular  work.  It  is  very  hud  and 
T^  exhausting,  and  the  man  who  has  tried  it  himself 
will  be  the  first  to  wish  others,  if  possible,  to  obtain  more 
quickly,  more  easily,  and  at  the  same  time  more  com- 
^tely,  the  knowledge  whidi  he  has  ao  dearly  bought 
The  evening  classes  for  technical  subjects  which  are  now^ 
fortunately,  so  common,  are  very  valuable  in  their  own 
dace,  but  do  not  meet  the  case  under  consideration. 
While  they  are  most  useful  in  supplementing  imperfect 
education,  and  may  often  greatly  help  home  study,  they 
cazmot  form  any  substitute  for  a  regular  course  of  college 
training,  both  for  the  reasons  I  have  already  given,  and 
because  the  time  of  instruction  in  them  is  necessarily  so 
limited  as  to  render  impossible  much  beyond  elementary 
teaching.  The  study  of  science  on  the  one  hand,  and 
the  office  or  shop  work  on  the  other,  each  require  for 
their  proper  carrying  out  the  whole  of  the  student's 
time,  except  that  portion  of  it  which  he  must  give  to 
other  studies  or  occupations  to  prevent  a  one-sided 
mental  growth,  or  for  the  sake  of  his  h^tib.  I  there- 
fore place  the  college  at  the  very  commencement  of  the 
voung  engineer's  training,  as  indeed  the  onl^  place  where 
he  can  obtain  that  thorough  and  systematic  teaching  of 
science  which  I  believe  to  be  the  essential  foundation  for 
his  after  work.  Although  speaUng  only  of  technical 
training  here,  I  may  just  mention  that  ^  knowledge  of 
French  and  German  will  be  of  great  use  to  the  student, 
and  should  be  obtained  or  extended  during  this  section 
of  his  work.  The  German  technical  literature  is  esped- 
ally  valuable,  and  every  engineering  student  will  find 
great  advantage  in  being  able  to  make  f^  use  of  it 

What  follows  this  first  part  of  the  training  requires 
more  detailed  consideration.  Its  successful  carrying  out 
is  of  quite  as  vital  importance  to  the  student  as  the 
foundation  work  of  which  I  have  just  been  speaking.  A 
knowledge  of  mathematics,  for  instance,  is  essential,  is 
indeed  the  very  first  essential  for  the  student  of  engineer- 
ing. Almost  all  that  he  afterwards  learns  will  somehow 
or  other  be  connected  with  it.  But  a  mere  knowledge  of 
mathematical  processes,  mere  facility  in  working  equa- 
tions, not  only  is  insufficient,  but  in  some  cases  may  be 
positivdpr  harmful  to  him.  The  questions  upon  which 
he  wiU  in  his  profession  be  called  upon  to  employ  his 
mathematical  knowledge  are  never  abstract  ones,  are 
most  often  questions  in  which  there  is  great  complexity 
arising  from  the  conditions  imder  which  actual  design  or 
construction  has  to  be  carried  on.  It  occurs  very  fre- 
quently indeed  that  they  are  not  questions  involving  any 
very  profound  mathematical  knowledge,  but  to  the  extent 
to  wmch  they  dp  require  that  knowledge,  they  require 
it  to  be  thorough  and  accurate.    The  solutions  to  such 

auestions  obtained  by  an  inappropriate  application  to 
iem  of  mathematical  processes  or  expressions  have  often 
proved  far  less  trustworthy  than  the  purely  empirical 
sdutions  of  the  so-called  **  practical "  man,  who  is  thus 
confirmed  in  his  contempt  for  theory  and  theorists  in 
general,  and  for  mathematicians  in  particular.  Similarly 
there  can  be  few  either  of  the  '*  examinati,  examinandj, 
or  examinatores,"  who  do  not  know  from  experience  how 
much  more  difficult  it  seems  always  to  be  to  answer  a 
question  ^hich  involves  some  particular  application  to 
practice  of  even  a  weU'known  law  or  formula,  than  one 
m  which  deductions  from  the  same  law  or  formula  have 
mwely  to  be  written  out  in  symbols.  The  only  possi- 
bility of  finding  correct  solutions  to  the  complex  proolems 
of  practice  to  which  I  have  referred  liee  in  the  solver 


having  an  exact  and  correct  comprehension  of  the  real 
meaning  of  the  formulae  which  he  employs,  of  his  being 
able,  as  it  were,  to  crystallise  them  in  his  brain,  to  trans- 
late them  into  phydcal  phenomena.  If  ihey  are  to  him 
noUiing  more  taan  equations  he  is.  certain  to  apply  them 
in  cases  to  which  they  have  no  real  reference,  and  then 
reasoning  correctly  upon  them  with  all  the  apparent 
certainty  which  mathematical  processes  give,  wul  come 
to  oondusions  which  are  completely  incorrect  and  usdess. 
To  prevent  this,  then,  it  is  all  important  that  the  student 
should  early  learn  to  grasp  the  real  significance  of  the 
formulse  with  which  he  is  working,  and  the  way  in  which 
thev  can  be  applied  to  the  sort  of  problema  with  which 
he  has  to  deaT.  I  am  not  now  speaking  of  the  study  ot 
mathematics  for  itsdf,  although  I  suppose  that  even  to 
that  much  of  what  I  have  said  is  applicable,  but  of  its 
study  as  an  essential  part  of  an  engineer's  training,  and 
in  r^erence  to  this  I  have  no  hesitation  in  saying  that  a 
man's  Imowledge  of  mathematics  ends  exactly  where  his 
ability  to  apply  that  knowledge  to  his  work  problems 
ends ;  anyUung  beyond  this  is  usdess  so  far  as  his  pro- 
fession goes,  and  is  even,  as  I  have  pointed  out,  liable  to 
have  in  certain  cases  disastrous  consequences. 

What  I  have  said  as  to  mathematics  applies  to  a  very 
great  extent  also  to  physics,  on  which  thererore  I  need  not 
enlarge.  I  use  both  expresdons  here  in  the  widest  pos- 
sible sense,  to  avoid  the  repetition  of  the  names  of  the 
various  secondary  sdences  which  may  be  induded  under 
them. 

The  question  now  is,  can  this  knowledge  of  how  to 
apply  scientific  prindples  to  engineering  work  be  acquired 
in  an  office,  or  by  private  study,  or  will  it,  too,  be  best 
obtained  in  college  education  ?  To  attempt  to  work  at  it 
in  what  ought  to  be  a  man's  leisure  hours  has  all  the 
disadvantages  I  have  already  pointed  out  in  the  case  of 
the  attempt  to  study  the  sciences  themsdves  in  the  same 
way,  with  the  additional  drawback  that  there  are,  in  our 
own  language  at  least,  but  few  books  which  would  be  of 
any  use  to  &e  student.  There  are  some  exceptions,  in 
the  shape  mostly  of  books  on  special  sections  of  engineer- 
ing  construction,  written  by  engineers  who  have  a  really 
scientific  knowledge  of  their  subject,  but  the  number  of 
such  books  is  small.  We  have  indeed  no  lack  of  works 
professing  to  be  text-books  of  engineering  or  some  of  its 
branches,  but  too  many  of  these  are  written  by  men  who 
have  not  recognised  that  it  is  necessary  for  the  author 
even  of  an  elementary  text-book  to  understand  his  subject 
himself  before  he  attempts  to  instruct  others  in  it. 

There  is  perhaps  more  plausibility  in  the  notion  that 
this  part  of  the  training  might  be  given  in  an  engineer's 
office,  and  I  would  by  no  means  say  that  this  was 
imposdble  in  itself.  It  certainly  is  imposdble,  however, 
in  an  engineer's  office  as  it  is  at  present  constituted ;  for 
eveu  if  the  head  of  the  office  himself  possesses  the 
requisite  knowledge,  it  does  not  follow  that  he  has  the 
faculty  of  imparlmg  it  to  others,  and  in  any  case  his 
time  is  far  too  much  occupied  to  allow  him  to  do  more 
than  g^ve  a  little  hdp  now  and  then,  or  a  few  words  of 
suggestion,  to  the  pupils  under  his  care.  He  is  generally 
a  busy  man,  with  more  work  on  his  hands  than  he  knows 
well  how  to  get  through,  and  even  were  he  anxious  and 
able  to  give  instruction  to  his  subordinates,  his  more 
immediate  duties  would  render  it  impossible  that  ho 
should  do  so.  We  find  ourselves  reduced  then  to  the 
alternative  that  this  knowledge  of  the  application  of 
science  to  profesdonal  work  must  either  be  obtained 
systematically  at  college  or  "  picked  up  "  piecemeal,  and 
with  no  sort  of  completeness,  during  apprenticeship  and 
in  after  years. 

A  condderable  portion  of  it  may  be  given,  I  bdieve, 
most  usefully  in  the  form  of  lectures  and  ordinary  dass 
instruction.  The  prindples  of  design,  for  instance,  could 
be  treated  in  detail  in  this  way :  the  functions  of  aU  the 
more  important  members  of  machines  or  structures,  and 
the  methods  of  determining  their  forms  and  arran^ 
ments,  could  be  explained,  and  the  way  in  which 
their  dimensions  are  calculated.    The  mathematical  or 
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medmcical  aaBamptione  m^d^  in  tbe  {^loulAtf  ons  coold 
be  mmA&  de&r,  tlieir  imfla^noe  upon  the  result^  the  <xin»e- 
qmeiscQi  of  moli  ooDdllioxiB  not  beiiig  fulfilled,  the  extent 
to  whAck  IhA  r«iiiltfl  obtuned  could  be  cooBtdered  aocurute, 
mud  so  fortli.  In  tbe  Bune  waj  nmch  could  Ihs  taug^t^t 
aa  to  iho  ut  of  conitruciioa,  md  the  natare  and 
aharietanidei  of  ^@  matarialt  witli  which  the  eti^c#  r 
hm  to  *0^.  Thit  »  not  ft  plfl«G  in  which  to  50  iato 
deteiU,  10  I  do  no  mors  tbiui  indicate  in  thui  ge^snd 
Wfty  the  outline  of  tlie  sort  of  inBtmctioii  to  wliJcli  1 

I  fthoiild  not  omit  to  mentian  here  the  study  of  draw- 
ing, which  ahonld  bo  carriM  on  really  thronghont  thjo 
whole  coni^  of  training*  It  ia  impofisitile  for  an 
engineer  to  hQ  too  ready  or  tOO  accurate  in  the  use  of  his 
p«ueil.  In  the  earlier  part  of  hi*  college  course  g^oomet* 
lical  drawing  will  aid  him  wonderfully  with  hia  mathe- 
matieal  studice,  while  later  on  it  becomes  the  language 
in  which  he  oxpreMee  his  mfy.haniml  ideoa.  At  the  same 
time  graphioalf  that  is,  geometiicalt  methods  of  compu^ 
tfttioo  am  ill  important  to  him  in  the  lolutkm  both  of 
iti^Gala&dktne&calprolilama.  These  graplucal  methoda 
■fibrd  to  him  in  an  immenso  numh4^  of  ctuet  easily 
obtAiaed  MolutionB,  which  po^eas  a  dagr^  of  accurricy 
evin  In  excess  of  hia  T«qutr€mentS*  Of  their  many 
advcuita^ef!  for  his  porposea,  as  indeed  for  many  others, 
OTer  numerical  or  symbolioil  methods,  I  need  hardly  say 
anytlmi^. 

I  may  be  bore  met  with  tho  vcty  reaeonable  obJRCtion^ 
if  made  from  knowledge  and  not  trom  ignorance,  that 
men  cannot  be  taught  the  nHture  of  the  materials  with 
which  tbey  have  to  deal  without  handling  them,  that 
they  cannot  gain  any  larailiftrity  with  either  the  theory 
or  the  design  of  the  steam^ngtne  without  eet^ing  it  at 
work,  and  bo  on  for  all  th«j  other  subjecta  I  have  men- 
tioneJ.  This  I  moat  freely  admit,  but  not  so  the  deduc- 
tion by  whitb  it  ia  frtqaiiintly  followed,  that  tberefoTO  the 
irorkihop  and  the  office,  not  the  college,  are  the  place 
for  the  stud  ids  about  which  I  am  speaking,  I  shall  come 
Ttry  shortly  to  the  mention  of  what  sppeara  to  me  to  be 
the  true  fttnctloii  of  the  oflice  and  workshop  in  truinlng 
the  atudent.  Both  are  essential  to  him,  but  neither  I 
think  at  thin  stage,  nor  exsctly  for  this  purpose. 

Let  us  tnke  the  special  cases  which  I  mentionj^i  thsy 
will  illufttrat^  my  meaning  as  well  as  rmy  otlicra.  Fami- 
liarity with  the  IhoOTy  and  dceign  of  the  fitcam- engine 
cannot  bo  obtained  wHhoiit  handling  the  machine  il^elf. 
I  gumt  at  onco  that  it  is  scf^rc^ely  poseiblo  to  imagine  a 
mant  however  many  lectures  he  had  attendee],  or  however 
many  books  be  htid  read,  cleeigning  a  eatiafactory  engine 
wilhout  ever  having  ftp  en  one-  But  *"  handling*'  ia  a 
>i'agne  c^xpreasion  which  mAy  mean  half  a  dozen  tbinga 
or  nothing.  It  ia  not  difficult  to  sketch  out  the  sort  of 
**  handling  "  which  would  be  of  the  most  renl  use  to  the 
student.  It  would  preauppoae  in  the  first  place  what  is 
Imown  OS  an  *'  experimental  '*  boiler  and  engine,  Le.^ 
nibohines  specially  arranged  for  being  sxperimont«d 
upon  P  With  these  tho  st\idents  would  carry  on  9y  stematie 
t^anrats  of  experiment^  measuring  in  tie  form<^r,  for 
inatanci^t  the  quantity  of  water  evaporated  per  unit  of 
winght  of  various  fuels^  under  various  conditions  n«  to 
the  extent  and  arrangement  of  the  grnt^,  with  various 
atr^igfBmenti  for  Lid  mission  of  air  and  different  pressures 
of  ateofn  ;  Ending  also  the  quantity  of  air  oonaumed^  the 
constitution  and  temperfiture  of  the  escnping  gaae^  and 
ao  on.  In  the  engine  would  be  meaaurpd  the  quantity 
of  steam  condensed  during  admisaion  into  the  cylinder, 
the  quantity  liq^ueQ^d  during  expansionf  the  quantitj 
liqnened  in  the  jacket,  and  the  relative  economy  of  steam 
iaekettin^  with  different  ratioa  of  expulsion^  the  loBa43s 
%y  radiation,  tho  proportion  hetweon  the  useful  and  the 
total  indieated  borae  power^  and  so  on.  I  eonceivs  that 
some  ioch  COnrse  of  work  aa  this  is  tho  sort  of  **  hand- 
ling" of  tile  machines  spoken  of  which  would  be  of  the 
most  importance  to  the  young  engineer.  It  would  indeed 
ho  of  80  gfeat  imp^rtani'^  to  him  that  I  think  it  must  be 
otmsiderS  to  form  an  essential  part  of  any  really  com- 
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plete  sytlem  of  Gaining.    Then,  as  lo  tie  '^ 
the  materialB  themselves,  th«  iivn  1    ^   '    ' 
with  a  Tiew  to  the  thorough  1 
ohani/^teristici  of  oacb.     Thii 
the  ^ndeati  ibould  themidvvi  : 
part  m^  iyvbsinatic  expcrimosts  ' 
alusticity  of  the  materiak  in  qnAtioo^  vmi  m  i 
forma  and  suhjected  to  varttios  strcaei.    Timt 
ieems  the  moil  natural  way  ia  whidi  ^ 
familiarity  with  the  phy^cal  propettiit  ol  tiii 
can  be  obtained,  indeed  the  only  way  ia  ^Mik ' 
obtained  thoroughly* 

We  are  now  in  a  portion  to  look  U  Ha  | 
whftre  this  portion  of  the  training  ahotiM  lib  jte.  I 
think  we  miut  conclnde  that  it  cannot  be  fnwkf 
factory.     One  or  two  manulsctuitiri  h^vt  «(1iii^ f 
ao  far  as  to  spend  mnch  montsy  aad  tiQ9iic|«iiil 
struct! on  of  experimental  marines   im^  ti  ' 
doBGrib<?d.    Such  action  on  Iheir  part  < 
hearty  recognition*    Ocie  is  glad«  loo,  to  M I 
even  Mnanci?illy  they  will  b?  gtontly  Hm  ga*  ' 
jtidicions  r:^prjndituro  of  tim^  and  moncT< 
th^e  exceptLonil  eaaea,  only  *  port  «f  At^ 
required  ia  pfoftdfid,  md  ev»  Hiia 
ayatematicfdly  fciT  edooi^oitil  pnip^M 
such  oonriea  of  experiBeats  as  ita  oini»t  fta^i 
for  their  own  infomosfeioct,    t  b^ no  f«isan,tfi ' 
hand,  why  any  sepirmie  i  r  f  ^^houM  bt  I 

the  purpose  of  giving  tb- 
elude  simply  that Itf  too, «tiiuii.i  i<lu  lu  a  pafldti 
coUege  training  of  an  etiginftor. 

Up  to  this  point  I  have  spoken  osdy  of  1 
tmiaing  aa  ia  to  ho  had  touve  or  leas  ( 
where*  I  fear,  quite  eonipk'li^lvV  «nt| 
namher  of  different  way  a,  i  n  v;:^  r 
oiit  ^e  kingdom*    Now^  howi 
to  face  with  requirements  for  mr  »N.aT  f  .iuir!h8 
institution,  so  far  as  I  know,  •iFordi  lh#  *— ^^ 

present,  each  man   gets  tins    n^irticiiliir  pcvUittai 
training  m  boat  he  can  •]'  ,i>preDtirt#^'" 

years  which  follow  it,     1  i  ,  ;  thw  mcsii  ii 

way^  and.  Indeed*  nnleaa  Ua  u  leallir  himwif  1 
about  it,  and  takea  paina  to  look  for  tt  he^ 
It  at  all.    Am  a  oonsequenoo,  we  lind  tittt  a«oi  ^ 
small  number  of  engineera  buiPO  boeooeMi 
circnmstances  or  from  inclination,  sptmtSif  ft 
what  I  may  caU  in  gencrtilf  eJCTM^rimjcstal  i 
but  (hat  Iho  majority  are,  through  no  fiiyaU  ii  ^ 
deficient  both  in  this  braneli  of  their  [4  afuMin 
the  knoi^ ledge  |o  which  it  lt:iiidt.     What  if  I 
quired,  appears  to  me  to  bo  a  kind  ti  i" 
laboratory,  if  I  may  tis*  th«  cxpreasion,!" 
college^  and  supplied  with  thu  n^airiBa  1 
apparatus.     It  would  be  e^aicintially  a  lahi 
carrj'ing  on  of  experimenta  in  engineeiiiMC**^" 
physics;  and  I  do  not  think  ii^  would  te  | 
possible^  oertninly  not  wise— to  msike  a  dMl 
tion  between  it  and  the  ordinary  pbjucd  1 
for,  although  there  are  many  ■arias  of  viKftar 
would  he  peculiar  to  each,  thero  are  itill  i     . 
must  noaesfluily  be  common  to  both.   ItafJ 
would  he  included  in  the  work  of  this  lukaa^w 
thone  which  I  have  chos«n  in  iHuatfation  0!H>< 
— experiments  in  conneiition  with  mauy  i^ 
biems.  with  the  kws  of  friotioa*  wilh  lis  i 
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the  infitruments  commonly  nsod  £of  uMPtfiDf 
or  work,  kc  Demonstm^oui  mi^  alls  m 
several  departments  by  tho  oonstnustian  9i  i 
the  actual  oonstrnction  of  a  model  %avihM^ 
more  than  merely  seeing  or  Asamtolng  eak  j 
way,  for  example,  tha  ttmasHH  in  baati  m^' 
oftflily  be  examined  and  n-  *  ^  Vi^  mhi*  « 

fltiibuhnenj  and  axoids  In 

other  matters,  of  which  t 

aided  by  tho  hands*    At  :  mi*,  wh  »|^     ^ 

attached  to  a  college  wou  /iyhad  Titf'f^} 

sako  of  teaching,  but  aim  to  Mly  rt#gi«*ttr"'^ 
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the  sake  of  original  research  and  experiment.  There  is 
ample  room  for  this ;  attempts  farther  to  develop  scientafio 
engineering  are  continually  hamj^red  by  the  want  of  more 
extenaiTe  or  more  aconrate  expermients.  We  have  in  far 
too  many  matters  nothing  to  rely  upon  bat  the  imperfect 
or  imperfectly  reported  results  of  antiquated  experiments, 
while  our  most  trustworthy  experiments  have  in  very 
many  cases  not  been  undertaken  as  put  of  a  soientifio 
investigation  but  for  some  much  more  limited  object,  and 
are  thus  frequently  insufficient  for  the  fonnation  of 
general  conclusions.  Thus,  in  almost  every  direction,  it 
would  be  possible  to  carry  out  courses  of  experiment  with 
the  accuracy  and  completeness  of  scientific  investigation 
which  should  give  results  of  almost  incalculable  vuue  to 
the  practical  constructive  engineer.  And  I  may  add 
that  while  such  experiments  seem  to  me  to  be  daily  be- 
coming more  necessary,  I  see  very  Uttle  hope  of  their 
ever  being  carried  out — in  this  country  that  is  to  say — 
unless  our  colleges  and  science  schools  take  the  matter 
up  in  some  such  way  as  I  have  indicated.  The  expense 
is  here,  as  in  many  other  cases,  the  principal  difficulty, 
for  the  Qost  of  the  necessary  apparatm,  although  by  no 
means  enormous,  would  be  considerable,  while  the  fees 
must  be  kept  moderate  if  the  labmratoiy  is  to  be  really 
useful.  Although,  however,  it  might  not  "pa^,"  in  the 
commercial  sense  of  the  word,  directly,  yet  uie  increased 
efficiency  of  the  engineers  whom  it  woidd  take  "pajct  in 
training  would,  even  as  a  matter  of  £  s.  d.,  retmm  to  the 
country  an  enormous  profit  upon  the  few  thousand  pounds 
laid  01^.  I  can  only  hope  that  it  may  not  be  long  before 
the  importance  of  this  kind  of  training  is  recognised  in 
a  sufficiently  practical  way  to  allow  it  to  be  set  in  opera- 
tidn. 

I  have  now  to  consider  only  one  more  section  of  the 
general  sdheme  of  training  sketched  out.  I  have  said 
Hmt  I  think  the  young  engineer,  before  his  education 
can  be  considered  complete,  must  have  some  experience 
in  the  actual  application  to  practical  design  and  con- 
struction of  the  knowledge  he  has  acquired.  There  is 
no  feason,  of  course,  that  the  work  in  the  drawing  class 
should  not  include,  in  its  more  advanced  stages,  the 
design  of  more  or  less  simple  machines  and  structures, 
indeed  this  should  form  a  necessary  part  of  it.  But  at 
the  same  time  it  does  not  appear  to  me  that  this  can 
ever  take  the  place  of  work  at  design  in  an  engineer's 
office.  In  the  one  case  a  few  hours  a  week,  in  the  midst 
of  other  engrossing  works,  are  spent  upon  designs  for 
whidi  t^e  data  are  furnished  by  the  Professor.  These 
are  chosen  from  an  educational  point  of  view,  to 
funiliarise  the  student  with  certain  problems  or  certain 
constructions,  they  are  worked  at  under  the  eye  and 
with  the  help  of  a  teacher.  The  student's  errors  are 
pointed  out  and  to  a  certain  extent  rectified,  but  nothing 
results  either  from  the  errors  or  excellencies  of  the 
design,  except  in  regard  to  what  they  have  been  the 
means  of  teaching  we  student.  In  the  office  the  con- 
ditions aro  entirely  different.  Thero  the  whole  time 
of  the  pupil  or  apprentice  is  spent  upon  his  work, 
while  the  design  at  which  he  works  is  for  something 
which  has  actually  to  be  constructed.  The  design 
is  no  longer  made  to  instruct  the  designer  (another 
reason  for  his  being  instructed  beforehand  in  the 
principles  of  design),  but  for  its  own  sake.  Mis- 
takes, therefore,  or  defects  are  not  tolerated,  but 
corrected  to  the  satisfaction  of  the  chief  of  the  office 
before  the  drawing  is  allowed  to  pass.  Th6  design  in 
hci  is  made  under  a  sense  of  responsibility  which 
cannot  exist  whero  its  actual  construction  has  not  to  be 
looked  forward  to.  At  the  same  time  the  conditions 
which  govern  the  naturo  of  the  design  aro  the  complex 
ones  of  actual  practice,  and  aro  not  simplified  as  &ey 
must  be  for  eaucational  purposes.  The  same  things 
apply  even  more  strongly  to  experience  in  oonstruction ; 
but  hero  I  may  say  t^tit  I  think  the  real  object  of  an 
apprsncice  entering  a  workshop  is  sometimes  misunder- 
stood. It  is  not  that  he  may  learn  to  be  a  good  work- 
man, aUhoqg^  of  oouzse  it  will  be  so  far  to  his  advantage 


if  he  does  become  a  good  workman,  but  that  he  nury  see 
how  tools  aro  handled,  what  can  and  what  cannot  be 
done  with  them,  what  is  difficult  and  expensive,  what 
is  easy  and  costs  little.  He  requires  to  see,  too,  how  &e 
different  members  of  a  machme  aro  put  tog^en  the 
translation  into  material  reality  of  the  mental  building 
up  of  a  design  with  which  he  is  already  moro  or  less 
familiar.  It  seems  almost  self-evident  that  the  place 
most  suitable  for  gaining  this  experience  will  be  a  place 
in  which  thero  aro  numerous  good  mechanics  at  work, 
and  whero  full-sized  machinery  of  various  kiads  is  in 
process  of  construction,  in  other  words,  in  the  works  of 
an  engineer.  I  do  not  think  either  of  these  oonditions 
oan  be  att^med  in  the  workshop  of  a  college  or  technical 
school.  Such  a  workshop  can  only  do  imperfectly  what 
will  have  afterwards  to  be  properly  done  in  the  faetoiT, 
while  the  work  in  it  wiU  occupy  time  which  might  be 
nu>ro  usefully  employed  in  the  legitimato  work  of  the 
college  in  such  a  manner  as  I  have  endeavoured  to  point 
out  Hand  work  falls  within  the  functions  of  college 
instruction  only  so  far  as  it  occurs  in  the  experiments 
or  investigations  or  model  constructions  of  the  labora- 
tory of  engineering  physics  which  I  have  endeavoured 
to  describe. 

In  speaking  of  office  work  I  intended  to  relsr  to  the 
offices  of  both  civil  and  mechanical  engineers  (toise  the 
popular  subdivision) ;  I  have  not,  however,  referrod  to 
the  practical  work  of  the  former,  in  the  first  place  be- 
cause nobody  has  the  notion  that  in  order  to  understand 
it  is  necessary  to  be  proficient  m  handling  the  pick  or 
the  trowd,  and  in  the  second  place  because  its  naturo  is 
such  that  it  cannot  even  be  imitated  on  a  small  scale  for 
educational  purposes,  and,  therofore,  it  has  never  been 
proposed  that  it  should  be  studied  elsewhero  than  at  the 
works  themselves. 

Instruction  in  the  theory  and  use  of  field  iBstrnments 
is  a  subject  which  perhaps  forms  a  kind  of  debateable 
ground.  I  think,  however,  that  its  naturo  is  such  as  to 
render  it  possible  to  give  it  at  college  to  a  sufficient  ex- 
tent to  be  useftil  to  many  who  are  not  to  become  civil 
engineers,  and  who  would  not,  thereforo,  have  any  op- 
portunity of  obtaining  it  in  an  office,  while  some  pro- 
vious  acquaintance  with  the  theory  and  oonstruction  of 
these  instrumente  will  allow  the  young  C.£.  to  make 
faster  and  better  progress  when  he  comes  to  their  use  in 
actual  work.  For  tliese  reasons  I  think  we  are  justified 
in  retaining  it  in  the  place  which  it  has  already  received 
in  most  of  those  colleges  which  have  arranged  anything 
like  a  systematic  course  of  instruction  for  engineering 
students. 

I  have  now  oonduded  my  attempt  to  sketeh  out  the 
requireijients  to  be  fulfilled  by  any  complete  system  of 
engineering  education,  and  what  appears  to  me  the  best 
mode  of  meeting  them  with  such  educational  appliances 
as  aro  now  or  may  be  shortly  in  our  hands.  I  place  aU 
the  earlier  part  of  this  education  at  college,  having  given 
my  reasons  for  thinking  that  it  cannot  be  obtained  else- 
where satisfactorily,  but  I  consider  that  actual  work  in 
the  office  and  workshop  is  essential  for  its  completeness, 
and  that  this  work  should  come  after,  and  not  beforo, 
the  college  training.  I  have  endeavoured  to  riiow  that 
even  in  the  most  complete  course  of  training  which  oan 
be  arranged  by  our  colleges  as  they  at  present  exist 
thero  is  one  great  deficiency,  means  for  supplying  which, 
it  seems  to  me,  it  is  within  the  function  of  the  college  to 
furnish.  I  have  also  made  suggestions  as  to  ifhaJb  these 
means  should  be,  and  shall  be  weU  satisfied  if  what  I 
have  said,  by  bringing  forward  in  a  somewhat  concrete 
form  what  I  know  has  often  been  spoken  of  generally 
beforo,  does  a  little  in  hastening  the  realisation  of  the 
scheme  which  I  have  outlined.  That  I  have  Vy  no 
means  over-rated  its  importance  will,  I  believe,  be  ad- 
mitted by  the  great  majority  of  members  of  the  profes- 
sion to  which  I  have  the  honour  to  belong,  and  most 
heartily  by  those  who  have  themselves  worked  the 
hardest  to  supply  the  unavoidable  defidendes  of  their 
own  training. 
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The  placing  of  the  workrixop  at  or  dose  to  the  end  of 
the  course  of  training  is  so  obyionsly  the  proper  cotine 
from  an  educational  point  of  view  that  I  &oald  hardly 
think  it  needed  defence.  I  have  heard  it  objected  to, 
however,  on  the  ground  that  after  two  or  three  years  of 
college  life  the  mechanical  shop  work  would  be  peculiarly 
irksome  and  disagreeable,  that^  in  fact,  the  student  would 
have  become  too  much  a  **  fibae  gentleman  "  to  raise  at 
five,  don  fustian,  and  bark  his  knuckles.  To  this  I  can 
only  say,  that  if  it  be  the  case  in  anv  particular  instance, 
thai  joung  man  has  entirely  mistaken  his  vocation,  and 
it  is  just  as  well  that  he  should  find  it  out  before  it  is  too 
late.  If  a  man  hasn't  sufficient  interest  in  his  work  to 
overbalance  altogether  these  small  and  temporary  dis- 
comfortpf  and  to  rejg^ard  this  part  of  his  training  as  not 
only  necessary  but  interesting,  he  may  as  well  give  it  up 
at  once,  he  cannot  expect  ever  to  succeed  in  it. 

The  course  of  traming  which  I  have  described  is  at 
once  extended  and  somewhat  difficult.  It  may  perhaps 
cost  too  much  time  for  some,  too  much  money  for  others. 
In  any  case  let  the  student  remember  the  saying  of 
Gothe,  "Was  man  nicht  v^rsteht,  besitzt  man  ni^t" 
(What  is  not  understood  is  not  possfisaed).  Whether  the 
quantity  of  knowledge  you  are  gaining  oe  great  oi^  small 
make  sure  that  you  teaHy  do  gain  it,  that  you  compre- 
hend it,  grasp  it,  can  apply  it  If  time  presses,  or  if  you 
are  not  naturally  quick  at  learning,  do  not  attempt  too 
many  subjects ;  do  not  attend  a  single  course  of  lectures 
more  than  you  are  able  thoroughly  to  appropriate  to 
yourself.  Ijie  knowledge  you  would  gain  by  doing  so 
would  be  mere  information,  useless  to  vou,  and  occupving 
time  which  might  be  more  profitably  spent.  And  re- 
member, too,  that  the  extent  or  perfectness  of  the  train- 
ing through  which  a  man  has  passed  does  not  by  itself 
determine  his  success  in  his  after  work.  This  depends 
also  upon  other  things,  which  no  perfection  of  training 
can  give,  and  without  which  the  best  training  may  be 
useless.  Perseverance  and  determination,  capacity  for 
dealing  with  men  as  well  as  with  metals,  energy  and 
decision,  perhaps  above  all  unlimited  capacity  for  work, 
are  required ;  and  while  no  training  can  be  too  perfect  to 
combine  with  these,  yet  in  themselves  they  are  the  b^ 
guarantee  that  their  possessor  will  use  every  possible 
exertion  to  supply  the  deficiencies  of  an  imperfect  train- 
ing, and  will  attain  that  success  as  an  engineer  which  he 
would  deserve  as  a  man. 


Advices  from  California  state  that  a  large  piece 
of  one  of  the  Tulare  ooonty  big  trees  is  being  propared  for 
exhibition  at  the  Centenaial.  The  piece  of  tmber  selected 
will  be  16ft  Iodic  and  21ft.  in  diameter  at  one  end  and  19ft. 
at  the  other.  The  heart  of  this  will  be  taken  out,  leaving 
only  about  1ft  of  the  body  of  the  tree  attached  to  the  shell  or 
bark.  This  outside  shell  will  then  be  divided  into  eight 
equal  parts,  each  of  which  will  weigh  4.000Ibs.  without  the 
bark.  It  is  necessary  to  divide  it  into  this  number  of  parts 
in  order  to  allow  it  to  pass  through  the  numerous  tunnels  on 
the  road  between  California  and  the  east  The  eight  parts 
will  weigh  30,000  lbs.,  and  require  two  cars  for  transportation. 
This  timber  was  taken  out  of  the  General  Lee,  a  tree  275ft. 
high,  which  contained  more  than  200,000ft.  of  lumber, 
beddes,  probably,  about  200  cords  of  wool.  Krupp,  of 
Essen,  will  exhibit  a  mammoth  1,000-pounder  gun  at  the 
Exhibition. 

A  new  branch  of  industry,  says  the  Engineer, 
has  sprung  up,  which  will  be  of  great  oonvenienoe  in  Govern- 
ment woncs  and  other  large  xaotories.  A  contractor  has 
come  forward  and  agreed  to  purchase  at  a  good  price  all  the 
old  **  ootton  waste,"  a  matenal  which,  after  being  used  to 
dean  machinery,  has  hitherto  been  burnt  as  vainness.  He 
has  made  terms  with  one  large  department  of  the  Royal 
Arsenal,  and  carried  away  some  tons  of  the  waste.  This  he 
washes  in  some  chemical  solution,  which  entirely  deanses 
the  cotton  of  grease  and  other  impurities,  and  when  dried  it 
is  egsin  as  fit  for  use  as  when  it  left  the  ootton  mills.  The 
grease  is  clarified  with  fine  ofl,  and  the  refuse  is  sold  to  the 
■oapmakars. 


TO  WHAT  CAUSES  ARE  TO  BE  ATTRIBrTKD 
THE  ILL  CONSTRUCTION  AND  WANT  OF 
SANITARY  PROVISIONS  WHICH  EXIST  « 
THE  DWELUNGS  OF  THE  UPPER  AND 
MIDDLE   CLASSES,  AND  WHAT  IS  THE  BEST 

.  METHOD  WHICH  SHOULD  BE  ADOPTED  TO 
REMEDY  AND  RECTIFY  THE  SAME  P 

ByH.  H.  Collini.« 

« Builder  and  House  Decorator,  fanerala  {nnoAtA 
with  economy  and  dispatch,"  a  truthful  irony  wbidi 
most  peripatetics  must  have  noticed,  and  the  vecmcity  o( 
which  all  sooner  or  later  will  probably  have  z«aliaed. 
like  the  plumber  who  always  left  a  defect  in  hia  work, 
that  it  might  be  rectified  by  some  brother  workman.  *  to 
make  it  good  for  trade,"  so  the  modem  geoioa  of  the 
British  builder  ingenuously  advertises  with  bonett  can- 
dour and  charming  naivete  his  intention  of  ao  bvildnig 
for  the  living,  that  he  may  bury  them  the  sooner  with 
« economv  and  dispf^»h " ;  thus  emulating  the  phOan* 
thropy  of  Sairy  Gamp,  who,  vou  will  rememlwr,  ex* 

Sressed  an  equal  pleasure  **  in  laying  people  in  "  as  she 
id  **  in  laying  them  out" 

I  cannot  surround  my  subject  with  the  maateriy  slo> 
quence,  the  elegance  of  expression,  the  erudite  w^oisr- 
uiip,  and  the  charm  of  manner,  which,  in  a  £bw  dafs 
hence,  you  will  have  the  good  fortone  to  listen  to  in& 
address  with  which  we  uudl  be  fsvoured  by  tiie  chair- 
man of  this  department.  Mine  is  essentially  a  pneticd 
and  prosaic  subject,  covering  only  those  every  d^  anl 
fBuniliar  trivialities  which  make  up  the  sum  of  cor 
domestic  comforts  and  contribute  to  the  preeerratkm  of 
our  general  health ;  but  because  they  are  so  tamaisn, 
apparently  so  trivisJ,  and  so  constanUy  before  ua,  thqr 
escape  our  observation,  and  are  treated  with  an  omie* 
served  carelessness  and  neglect  much  to  be  d^lorad. 

I  hope,  however,  before  the  close  of  my  paps  ts 
quicken  attention  to  the  evils  to  which  I  shall  find 
your  notice,  to  elicit  from  the  experience  of  ottsn 
further  testimony  of  their  existence ;  to  elfminate  from 
discussion  suggestion  for  their  removal ;  to  publidi  sock 
testimony  through  the  useful  aid  of  the  preaa,  and  by 
such  promul^tion  to  awaken  the  conmmnity  from  ttM 
torpor  in  which  it  is  indulging,  and  which,  if  ptrolonged. 
may  become  a  sleep  of  deaUi.  If  I  succeed,  tlua  asKieia- 
tion  nuiy  once  ag^am  congratulate  itaelf  on  cantnbatiBg 
towards  the  effectuation  of  a  great  public  service. 

I  propose  to  limit  my  paper  to  the  consideratioo  of 
those  dwellings  situated  within  the  area  of  the  metio- 
politan  district— to  those  which  are  commonly  designated 
as  **  town  houses  " — ^although  the  observation,  urihidL  I 
shall  have  to  make  apply  in  a  neater  or  leaa  d^frree  witib 
equal  foroe  to  suburbam  as  well  as  to  urban  districfes. 

It  might  with  justice  be  imagined  that  the  housei  of 
the  upper  and  middle  classes  would,  in  addition,  to  coo- 
taining  every  convenience  and  luxury,  be  constraeted 
with  due  care  and  rogard  for  every  sanitarv  oonsdera- 
tion;  that  in  the  metropolis  of  the  kingdom  (whsze 
architects,  engineers,  and  medical  men  most  renownad 
do  congrogate),  taste,  comfort,  and  deanlineas  would 
accompany  and  embrace  each  other ;  that  in  the  City, 
from  whence  all  legal  enactments  emanate,  legidatioa 
would  be  widely  promul^ted  and  best  obeyed;  thai 
with  an  ever  progressing  civilisation,  a  scientific  know- 
ledge growing  greater  and  greater  each  day,  a  wealA 
increasmg  year  by. year,  the  subject  of  my  paper  wtmU 
be  but  a  iil>el  on  the  age,  and  the  statements  which  it 
contains  hi  beyond  the  realms  of  &ot  or  truth.  NotaOi 
however,  is  the  case,  and  still  may  it  be  wrrJaimad — 

«•  How  weU  Tou  build  let  flattery  tell* 
And  all  man  kind  how  111  yoa  dwvlL* 

By  oontinuous  effort,  indomitable  persevenao^  and 
unwearied  patience  through  a  lengthened  period  of  yeaca 
sanitarians  nave  succeeded  in  thoroughly  enlkting  Ibi 


^  Fapsrnsd atths Bodsl Solsass 


JOURNAL  OF  THE  800IETT  OP  ARTS,  Ootobbb  22,  1875. 


969 


gjpnpatiuea  of  the  thinking  pablk  to  the  nnaanitaiy  con- 
dition of  the  houses  of  the  poor,  and  to  their  general 
neglected  social  position,  with  so  beneficial  a  result  that 
assistance  has  come  from  all  sides  to  help  and  socoonr 
those  whom  it  has  become  the  fashionable  cry  to  de- 
nominate as  a  class  who  cannot  help  themselyes.  Legis- 
lation has  been  effected.  Qommercial  intelligence  with 
its  capital  has  been  invested.  Philanthropy  and  bene- 
volence have  been  enlisted,  and  the  cry  has  even  de- 
generated into  a  ministerial  policy.  Hiose  who  eannot 
help  themselvee  have  been  and  are  being  helped  to  model 
dwellings  by  associations  whose  name  is  legion.  Parks 
have  been  and  are  being  laid  oat,  in  which  cottage  resi- 
dences, of  no  mean  pretensions,  are  being  rapidlv  erected, 
baths  and  washhouses  have  been  brought  to  their  very 
doors,  public  libraries  have  been  secured  for  their  amuse- 
ment and  instruction,  so  that  they  may  enjoy  M$nt  tana 
in  corpor$  sano.  The  Education  Act  has  secured  culture  for 
their  young ;  the  Artizans'  Dwellings  Act  will  provide 
space  for  their  growth ;  whilst  the  Public  Health  Act  will 
preserve  ia  salubrity  the  same  when  acquired.  I  sincerely 
rejoice  that  this  is  so.  I  sympathise  warmly  and  I  re- 
cognise with  gratitude  these  landmarks  of  our  country's 
true  greatness,  but  even  philanthropy  may  be  degraded 
into  a  fuhion,  and  we  may  pat  the  poor  man  on  the  back 
too  much,  80  much  indeed  that  it  may  be  deterimental  to 
the  interest  of  the  middle  class.  I  do  not  hesitate  to 
affinn  that  whilst  we  must  not  rest  too  long,  nor  be  too 
tbankfol,  we  can  afford  to  pause,  to  comdder  whether  in 
many  instances  the  middle  and  even  upper  sfarata  of  so- 
ciety are  not  so  reduced  as  to  require  assistance,  whether, 
in  point  of  fact,  it  is  not  they  who  cannot  help  them- 
selves. I  venture  to  assert,  without  hesitation  or  reser- 
vation, th&t,  with  regard  to  the  subject  of  my  paper,  none 
are  more  powerless,  few  more  helpless,  than  the  classes 
to  which  I  refer. 

Bear  in  mind  that  in  all  these  dwellings  for  the  poor, 
the  assistance  of  the  best  professional  ability  has  been 
consulted,  their  accommodation  has  been  carefully 
planned,  their  sanitation  has  been  studiously  arranged, 
with  what  soccess  is  proved  by  the  fact  that,  whilst  the 
avenge  mortality  of  the  metropolis  is  24  per  1,000,  the 
mortuity  in  these  dwellings  of  the  poor  is  only  14 
per  1,000.  Those  who  are  said  to  be  able  to  help 
tkeaiselves  are,  as  I  shall  show,  deprived  of  all  these 
advantages.  It  is  time  that  charity  should  begin  st  home. 

I  propose  in  the  first  instance,  to  inquire: — 1st.  How 
the  evils  which  I  shall  indisputably  prove  to  exist  have 
arisen  and  why?  2nd.  To  enumerate  in  what  they 
con«st?  3rd.  To  endeavour  to  suggest  Uie  means  of 
remedying  and  preventing  them. 

To  what  causes  are  to  be  attributed  the  grossly  defec- 
tive sanitary  condition  (^  the  abodes  of  w  upper  and 
middle  dasses  ?  I  shall  show  beyond  a  doubt  that  these 
pretention's  houses  of  the  well-to-do  contain  more 
unknown  and  concealed  dangers  than  the  unobtrusive 
dwelling  of  the  poor.  Let  us  consider  the  history 
of  the  circumstances  under  which  a  house  of  the  metro* 
polis  or  its  suburbs  rises  into  existence. 

The  land  is  let  by  the  owner  upon  the  shortest  lease 
that  he  can  procure  a  builder  to  accept,  and  at  the 
highest  ground-rent  that  can  be  obtained.  The 
lessee,  building  for  speculation,  generally  not  over- 
burdened with  cash,  more  often  impecunious  from  the 
commencement  of  the  transaction,  immediately  creates 
an  improved  ground-rent,  disposes  of  the  same  at  less 
than  tne  market  value,  and  thus  provides  himself  with 
funds ;  he  then  proceeds  to  finish,  with  as  much  celerity 
u  he  possibly  can,  borrowing  as  large  an  amount  on 
mortgage  of  the  building  during  ita  progress  or  after  ita 
completion  as  he  can  obtain.  Then  he  lets  and  sells,  or 
more  frequently  than  not  the  propwty  passses  into  the 
possession  of  the  mortagee,  who  hastily  and  economically 
completes  it  himself.  The  house  being  let,  is  probably 
sgam  parted  w  ith,  both  on  the  part  of  the  lessor,  lessee, 
and  mortgager,  and  the  unfortunate  tenant  findi  him- 
self in  possession   of  a   stmcture    which    he    mast 


nearly  rebuild,  to  live  in  with  oomfort,  or  dse 
he  must  submit  with  resignation  to  its  inoon- 
venienoes  and  defect.  Throughout  &e  pfooen  thus 
sketched,  it  will  be  observed  that  each  purty  to  each 
transaction  has  his  interest  opposed  to  his  honesty. 
The  landlord,  ea^ er  to  convert  nis  land  into  ground- 
rent,  cares  but  httle  how  or  by  whom  tiiis  desirable 
consummation  is  obtained ;  the  builder,  anxious  for  his 
profit,  and  working  for  "  dear  life,"  expends  as  little  as 
he  can,  and  depends  on  the  ignorance  or  avarice  of  the 
public  to  recoup  his  minimum  outlay ;  the  mortgagee, 
desirous  of  realising,  and  (finishing  by  compuLrion), 
emulates  by  neceesi^  the  example  of  the  builder. 
Throughout  all  is  speculation,  seldom  or  ever  '*  invast- 
ment,"  which  latter  would  be  a  panacea  for  the  eviL 
When  the  transaction  is  concluded,  aJl  the  original 
parties  to  it  have  vanished,  leaving  not  a  trace  b^iad. 
Then  comes  the  next  tenant,  who  whUst  able  to  pay  a 
fair  rental,  cannot  afford,  or  is  imwiUing  to  expend  the 
large  sum  necessary  to  make  this  Frankenstein  of  a 
house  fit  for  habitation,  in  executing  that  which  he  not 
unnaturally  considers  as  improvements  to  anotiier  man's 
property,  or  property  to  which  in  a  few  years  he  will 
have  no  claim,  and  which  will  have  in  due  course  passed 
to  his  successor ;  he  therefore  complies  in  as  niggard  a 
mode  as  he  can  with  the  terms  of  his  holding.  The 
landlord,  in  obtaining  re-possession^  copies  his  late 
tenant's  example,  and  so  the  *'  town  house,"  originally 
ill-oonstmcted,  and  now  deteriorated  by  time  and  use, 
becomes  a  ^ death  trap"  for  those  who  enter  into 
ite  portals,  But  you  will  say,  is  all  this  done 
without  any  architect's  or  engineer's  supervision  P 
I  am  obliged  to  answer  in  the  afl&nnatiye.  As  a  general 
rule  the  public  of  the  metropolis  are  totally  unprotected 
in  this  respect  Tt  is  true  that  oftentimes  the  profes- 
sional man  lays  down  the  plan  of  the  estate,  and  some- 
times designs  the  elevations  because  the  interest  of  the 
owner  would  otherwise  be  affected ;  but  here  his  duty 
stops.  The  surveyor  who  advises  as  to  value  for  pur- 
poses of  mortgage  only  directo  his  investigation  as  to 
the  "  market  value "  of  the  property  submitted  to  his 
consideration ;  if  badly  built  he  advises  less,  if  well  more, 
to  be  advanced ;  he  simply  determimes  what  the  public 
will,  in  his  opinion,  five  for  the  house,  *'  what  it  will 
fetch,"  whether  the  locality  is  an  improving  one,  and 
then  calculates  its  worth  in  ''market  overt,"  and  so 
reporto  to  his  employer.  With  its  defects  of  plan  or  ite 
want  of  sanitary  arrangemcnto  he  has  absolutely  nothing 
to  do— the  public  will  not  appreciate  them  in  the  price, 
why  should  he  P  It  is  a  true  business  tnmsaction.  Aye, 
but  yon  rejoin,  how  about  the  legal  enactmenteP 
Surely  the  local  authorities  or  the  dirtrict  surveyor 
intervene,  and  the  public  are  thus  protected?  lids 
time  I  am  compelled  to  answer  negatively.  It  is  true 
that  there  are  Acte  of  Parliament  which,  in  every  theory, 
afford  great  and  useful  powers ;  it  is  equally  true  that, 
up  to  the  present  (as  mete  prove)  they  have  been 
inoperative,  or  at  all  eyente  have  not  stemmed  or 
prevented  the  evils  to  which  I  am  directing  your 
attention.  I  venture  to  assert  that  London  and  ite 
suburbs  are  infinitely  worse  provided  for  than 
many  second-rate  provincial  towns,  most  of  iriiich 
have  the  construction  of  their  buildings  and  streete 
regulated  by  bye-laws  issued  under  the  powers  of  the 
Public  Health  Act,  and  sanctioned  by  the  Home  Seore- 
tery.  If  you  turn  by  way  of  example  to  **  The  Bye 
Laws  "  of  this  town,*  wherein  we  are  now  assembled, 
you  will  find  most  admirable  arrangements  for  the 
concern  and  preservation  of  the  public  health.  If  these 
are  effectually  carried  out,  house  sanitetion  ia  un- 
doubtedly greatly,  if  not  perfectly,  protected.  Doubt- 
lessly in  the  course  of  our  discussion  we  riiall  learn  how 
StLT  these  provisions  have  passed  firom  theory  to  practice, 
and  if  they  have  been  adopted,  and  with  what  suooees. 
I  will  merely  mention  a  few  points,  and  I  may  say  that 
most  of  the  bye-laws  of  similar  towns  which  I  have  in- 
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speoted  contain  the  same  provisions.  The  widths  of 
streets  and  heights  of  houses  are  stringently  regulated.  I 
The  strength,  constraotion,  and  quality  of  materials  for 
bnildhig  w  walls  of  houses  are  defined,  a  wise  precan- 
tion  is  taken,  it  being  stipulated  **  that  no  new  house 
shall  be  inhabited  wiUiout  a  certificate  has  been  giyen 
by  the  Board  that  the  same  is  fit  for  habitation."  A 
considerabl^r  larger  space  surrounding  the  houses  for 
ventilation  is  demanded  than  that  compelled  by  the 
Metropolitan  Building  Act.  Careful  provisions  are 
made  as  to  drainage  and  ventilation  of  drains,  some  of 
which,  however,  are,  I  think,  open  to  emendation. 

Withm  the  metropolitan  area  the  regulations  affecting 
the  widths  of  the  streets,  drainage,  &c.,  are  provided  for 
by  the  Metropolis    Local   Management  Act  and   its 
amendments.    Before  I  had  carerally  considered  their 
provisions,  I  Judj^  from  the  irrefragable  testimony  of 
mcts  which  experience  had  presented  to  my  notice  that 
the  enactments  contained  in  these  Acts  were,  from  occult 
cause  beyond  my  ken,  impossible  to  be  put  in  execution, 
that  they  were  or  had  become,  as  I  have  said,  practically 
inoperative.    I  found,  however,  on  careful  perusal,  that 
the  clauses  were  sufficiently  numerous,  and  their  lan- 
guage sujffidenUy  wide'  to  admit  of  such  construction, 
as,  3  enforced,  would  largely  contribute  to  the  sanitary 
welfiire  of  the  population.    By  the  73rd  section,  Vestries 
can  compel  houses  to  be  drained  at  proper  levds,  and  it 
directs  "  that  fit  and  proper  sinks,  and  fit  and  proper 
syphoned  or  otherwise  trapped  inlets  and  outlets  for 
hmdering  stench  therefrt}m,  and  fit  and  proper  water 
supplies,  &c.,  to,  and  all  such  other  fit  and  proper 
works  and  aixangements  as  may  app^  to  the  Yes^, 
or  to  the  Board,  or  to  their  officers  requisite  to  secure  the 
Bafe  and  proper  working  of  the  said  drain,  shall  be  pro- 
vided."    By  subsequent  clauses  it  declares  that  it  snail 
be  unlawful  **  to  erect  any  house,  or  to  rebuild  any  house, 
or  to  occupy  anjr  house  unless  the  drainage  is  constructed 
to  the  satisfaction  of  such  surveyor.    Provisions  for 
notices  to  be  given  by  builders,  &c.,  &c."    (General  pre- 
cautions to  prevent  evasion  are  laid  down.    Yet,  I  re- 
peat, the  majority  of  our  Londoa  houses,  new  or  old, 
are  badly  dnuned  and  badly  constructed.    I  fear  the 
apathy  of  the  public,  the  ignorance  of  those  who  should 
administer  the  provisions  of  the  Act,  and  official  red- 
tapeism  are  the  foundations  of  the  neglect  at  present. 
The  clauses  are  for  all  practical  purposes,  as  far  as  the 
interior  of  our  houses  are  concerned,  dead  letters.    I 
point  to  facts  as  evidence  that  this  is  so,  and  in  answer 
to  your  **  Why  ?"  I  ask  you  to  examine  into  the  sub- 
ject for  yourself,  and  you  will  soon  receive  a  definite 
reply  to    your  query.    That   it    is    possible  to   put 
these   clauses  into   effect   we   have   triumphant   evi- 
dence,  but   then   the   officer   who   has   vivified    the 
dead  bones  of  the  law,  clothed  them  with  practical 
intelligence,  and  moved  them  with  the  motive  power  of 
the  strength  of  his  will  and  intellect,  is  a  gentleman 
thoroughly  versed  in  the  subject — I  am  proud  to  add  an 
active  member  of  our  council  and  association— I  mean 
Mr.  Amtz,  the  surveyor  to  the  Board  of  Works  for 
Westminster.    He  has  not  onl^  laid  down  an  admirably 
seriqfi  of  regulations  for  the  dreunage  of  the  houses  in  his 
distnct,  but  he  has  thereby,  in  compliance  with  the  Act 
of  Parliament,  pointed  out  in  clear  and  unmistakeable 
lauRuage,  so  that  he  who  runs  may  read,  that  which  he 
will  pass  as  fit  and  proper  works ;  and,  in  order  not  to 
afford  any  excuse  for  non-compliance,  he  has  illustrated 
his  intentions  by  means  of  a  working  diagram,  which, 
by  his  favour,  I  exhibit  and  direct  your  attention  to. 
Now,  whether  houses  are  allowed  to  be  occupied  until 
'*  paraed "  by  him  I  know  not,  but  in  answer  to  my 
inquiries  he  has  written  to  me: — ''Hie  system   has 
been  in  operation  about  two  years,  and  has  been  applied 
to  a  large  number  of  houses  and  buildings  in  and  outside 
my  district.    As  yet  there  have  been  no  refusals  to 
comply  with  rec^uirements;"  and  he  adds  that  he  is 
'*sure  the  public  is  willing  enough  to  adopt  improvements 
"  %hen  &ey  are  shown  to  be  piactioaDle  and  without 


serious  difficulty'* — an  opinion  which,  I  am  oectaiB, moit 
of  us  will  coincide  with. 

Possible  then  as  it  is  to  ensure  good  dxBinage  by  Act 
of  Parliament,  it  will  oidy  be  accomplished  by  the  active 
co-operation  of  the  public. 

The  construction  of  our  town  houses  is  go^eraed  by 
<'The  Metropolitan  Buildings  Act,"  an  Act  puwdtD 
regulate  the  construction  of  buildings  so  aa  to  pnveit 
accident  by  fire,  and  which  does  not  pretend  to  affect. 
except  very  indirectly,  the  sanitation  of  the  bniktingi 
themselves.  Impressed  with  its  anomalies,  the  cod- 
fusion  of  its  clauses,  the  ambiguitiee  of  its  IsuEUfvagB. 
and  the  difficulties  attending  its  woridng,  ihe  Metn- 
politan  Board  of  Works,  with  that  public  spirxt  vhiek 
always  distinguishes  its  action,  in  Uie  SetDtm  of  187« 
introduced  into  Parliament  a  Bill  containing  moat  was 
and  useful  material  for  ensuring:  the  future  beelth  aitd 
welfare  of  the  house  dwellers  of  the  metropolis. 

This  Bill  was  referred  to  a  Select  CommittBa.  I 
think  if  the  Board  had  been  content  with  «  litHe  it 
might  have  obtained  more,  and  if  it  had  detenniaed  to 
amend  the  present  Act  it  would  have  succeeded,  bat  vft- 
happily  for  the  sanitation  of  the  metropolis,  it  ^nriw- 
voured  to  combat  the  selfish  interests  and  conveBSSBoes  of 
various  bodies  which  rose  hydra-headed  at  ewy  atop 
taken ;  these  proved  stnmgest,  and  the  Board  soeeumbed. 
One  unanimous  expression  of  opinion,  embodied  in  the 
form  of  a  resolution,  was  arrived  at  by  Uie^oomnittesi, 
inter  aliOj  viz.,  that  it  was  important  '*  That  the  distotf 
surveyor  should  have  full  power  to  stop  the  |iiiigi<i  of 
any  building  in  which  the  material  or  amatnnisqe  is 
cafulated  to  be  dangerous  to  healtii,  and  to  suunMa  tl» 
builder  or  owner  before  the  magistrate."  At  pnsBl, 
on  this  head  we  are  legally  helpless. 

As  I  actively  assisted  the  BiU,  I  may  aay  thatit  vas 
prepared  with  great  care,  drawn  with  the  akil  wiseh 
pervades  the  work  of  the  Board's  solicitor,  |w>utod 
with  vigilance  by  Colonel  Hogg  and  the  membaa  eCbk 
Board,  defended  with  acumen  by  Mr.  Philbrick  sni  Vz. 
Bazalgette,  and  withdrawn  with  great  regret  aftsr  a 
protracted  struggle  before  one  of  the  most  paqaikBd 
and  hostile  committees  which  it  has  ever  been  my  lot  to 
encounter.  It  is  to  be  sincerely  hoped  that  the  Boaid 
will  not  be  deterred  from  performing  ite  boanden  dnty, 
that  of  securing  an  efficient  workable  Building  Act  fcr 
the  preservation  and  protection  of  its  numerooa  and  < 
increasing  constituents,  and  that  it  will  shortly  ] 
duce  an  amended  measure. 

The  present  Act  entirely  fails  to  maSwtafn  anytlaag 
like  proper  sanitary  construction  in  metropolitan  1 
besides  which  the  conflicting  dedmoos  of  magi 
weaken  its  authority,  and  enfeeble  the  effotta  of 
who  seek  to  construe  its  provisions  to  serve  the  polfic 
interest.  But  determination  and  sealona  ener|ry  hsn 
now  and  again  succeeded ;  and  but  reoenS^  3l7. 
Kni^htley,  our  district  surveyor  for  Hammeramztliw 
obtamed  from  Mr.  Ingham,  the  magistrate,  an  anSs*  fat 
the  demolition  of  a  wall  which  had  been  erected  wtt 
mortar  consisting  of  20  per  cent  of  sand  and  80  per  emL 
of  day,  and  which  was  wittily  described  by  the  .^^ 
Telegraph  as  "  a  wall  on  which  Humpty-Dump^  cooM 
not  sit  with  any  chance  of  safety,  to  say  nothing  of  tb 
*  eligible  tenants '  who,  in  time  to  come,  might  seek  ik^ 
shelter  of  the  wall,  together  with  three  others  ssdt 
roof  covering  all,  the  whole  forming  wha^  is  caQcd  br 
courtesy  a  house."  Probably,  however,  if  this  <l*w4f^  h 
appealed  against  it  may  be  upset  I  only  quote  the  obh 
as  an  exception  to  prove  the  rule.  The  Building  kA, 
for  all  practicable  ^ints  of  sanitation,  is,  I  much  ftai; 
unworkable,  unless,  indeed,  the  magistrates  nphold  the 
efforts  of  the  distnct  surveyor,  which  hitherto,  th*f 
certainly  have  not  done^ 

There  is  one  other  Act,  the  Kuisanoe  Renovsl  Aft 
which,  in  some  measure,  is  inoorporatedwith  the  lUb^ 
politan  Local  Management  Act,  and  the  provaKioi  t£ 
which  are  constantly  applied  by  Vestzisa,  bol.  as  a  nk 
ito  application  is  limited  to  tiie  hooMi  of  the  poor,  mi 
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Idozn  or  erer  to  those  of  the  upper  or  middle  classes, 
[ere,  again,  the  poor  man's  dwelling  has  an  advantage 
rer  the  rich  one.  Inspection,  which  would  he  resented 
I  an  interference  hy  the  wealthy,  would  in  reality  prove 
safeguard  and  a  blessing. 

In  uie  course  of  my  own  experience,  extending  over 
lore  than  twenty  years,  I  am  able  to  speak  of  the  utter 
egleot  and  crass  ignorance  of  sanitation  which  I  have 
Qoountered,  and  which,  indeed,  I  have  to  combat  with 
rery  daj.  I  select  a  few  examples  with  which  to  con- 
lude  this  part  of  my  subject 

A  fsw  years  ago  a  client  of  mine,  who  resided  in  a 
uge  house  in  a  wealthy  suburb,  informed  me  that  his 
rife  and  two  daughters  had  suffered  in  health  ever  since 
bey  had  occupied  their  house,  that  he  had  consulted 
Qveral  medical  men  without  benaefidal  result,  and  that 
le  wished  me  to  make  a  survey  of  the  premises.    He 
Aid  a  rental  of  about  £200  per  annum.    I  found  that 
he  drainage  was  in  every  way  defective,  although  he 
old  me  that  he  had  expended  a  large  sum  of  monejr  on 
oaking  it ''  perfect" ;  the  gradients  were  bad,  the  pipes 
ibokeo,  and  the  joints  unsound.    The  servants'  water- 
sloset  was  adjacent  to  the  scullery,  which  was  in  com- 
nunication  wiUi  the  Idtohen,  the  sink  being  directly 
>pposite   the    kitchen   range.     The  water-closet  was 
rapplied  direct  from  the  cistern,  the  waste  from  which 
mtered  the  drain,  although  it  was  said  to  be  trapped. 
Fhe  waste  of  sink  was  simply  connected   with   fhe 
drains    and    trapped    with     an    ordinary    bell-trap, 
Uie    cover    or     trap    of     which    I    found    broken. 
Under  the   kitchen    range  hot-water  tap    I    found 
BL  trapped   opening,    also    leading   into   the   drains, 
rhe  domestics  complained  of  frequent  headaches  and 
^end  depression,  and  I  need  not  add  that  it  excited 
no  surprise,  seeing  that  the  kitchen  fire  was  continuously 
drawing  in  from  the  sewers  and  house  drains  a  steady 
supply  of  sewer  gas  to  the  house  and  drinking  water 
Qstom.    In  addition,  I  found  the  basement  walls  damp, 
owing  to  the  absence  of  a  damp  proof  course,  and  the 
want  of  dry  areas.    The  upper  water-closets,  house- 
doeets,  and  oiBtems,  were  situated  over  each  other,  off 
the  first  floor  landing,  and  directly  opposite  the  bedroom 
doors.    The  bath  and  lavatory  were  fixed  in  a  dressing- 
room,  communicating  with  the  best  bedroom,  the  wastes 
from  which  were  carried  into  the  soil  pipe  of  closets. 
This  latter  was  unventilated,  but  was  trapped  with  an 
8  pipe  at  the  bottom.     The  water-closets  were  pan 
closets,  and  were  trapped  by  D  traps.    The  upper  closet 
l)eriodically  untrapped  the  lower  closet  and  bath  traps, 
leaving  the  impure  air  free  access  to  the  house  and 
<a>tem,  which  latter  was  also   in  communication  by 
means  of  its  waste  pipe  with  the  house  drains.    The 
overflows  from  safes  of  the  water-dosets  were  practi- 
cally untrapped.    The   peculiar  nauseating  odour  of 
sewer  gas  was  distinctly  perceptible,  and  I  had  but 
little  doubt  but  that  atonic  disease  was  rapidly  making 
its  inroads  on  the  occupants.    The  landlord  refused  to 
wcognise  the  truth  of  my  report.    My  client,  acting  on 
my  advice,  relinquished  his  lease,  took  another  house, 
l^e  sanitation  of  which  was  carefully  attended  to,  and 
his  wife  and  children  have  had  no  recurrence  of  illness. 
Soiae  short  time  since  I  had  to  report  on  a  new  house 
not  qnite  completed,  built  in  a  fa^onable  quarter  of 
the  metropolis,  the  rent  being  £160  per  annum.    This 
M  the  state  of  sanitation  I  found  to  exast    The  base- 
ment cistern,  lined  with  sdnc,  was  in  direct  communica- 
tion with  the  pan  of  the  servants'  water-closet.    Both 
<a«tem  and  water-closet  were  enclosed  in  an  unventilated 
space.    The  sink  was  placed  in  a  scullery  directly  oppo- 
«te  the  kitchen   nmge,  with  waste   connected  with 
™n8.  Numerous  sinto  had  their  wastes  carried  directly 
into  house  drain.     The  upper  closets  and  bath-room 
'we  &irly  situated,  but  tiie  hot-water  pipes  were  in 
contact  with  the  lead  pipes,  and  the  wastes  of  cisterns 
^ere  tapped  into  the  soil  pipes,  which,  in  this  instance, 
We  common  iron  rain-water  pipes,  with  joints  made 
»  ou  oement    Of  course  I  reoommended  my  client  not 


to  take  the  house  without  these  sanitary  defects  being 
properly  rectified.  A  surveyor  of  some  repute  called  at 
my  offioe  with  my  report  in  his  hands ;  he  characterised 
my  objections  as  puerile  and  my  requirements  as  xm- 
necessary,  and  informed  me  that  in  the  house  in  which 
he  dwelt  (a  yet  more  fSashionable  locality)  the  state  of 
things  I  complained  of  had  existed  for  over  20  years, 
and  that  neither  himself  nor  his  family  had  ever  experi- 
enced any  inconvenience.  It  was  simply  a  case  of 
^  Persuade  a  man  against  his  will,  and  he  is  of  the  same 
opinion  stilL"  I  refused,  on  behalf  of  my  client,  to  take 
the  house  without  my  demands  being  satisfied;  the 
landlord,  however,  consented,  and  the  alterations  were 
effected. 

I  have  recently  purchased  on  behalf  of  a  client  the 
lease  of  a  mansion  in  Portland-place  from  a  well-known 
nobleman,  who  had  spent,  as  I  was  informed,  a  fortune 
in  providhag  new  drainage ;  indeed,  I  found  the  |Hincipal 
water-closet  buOt  out  of  uie  house  altogether,  the  soil  pipe 
of  it,  however,  was  carried  through  the  basemen^ 
where  it  was  supposed  to  be  connected  with  the  drain. 
Upon  removing  tne  floor  boards  to  examine  it,  I  found 
the  ground  surrounding  the  counestion  literally  one 
mass  of  black  sewage,  the  soil  oozing  through  the  joint 
even  at  the  time  of  examination,  ani  the  connection 
with  the  main  drain  laid  in  at  right  angles.  The  9-in. 
drain  pipes  ran  through  the  cent^  of  the  house,  having 
a  very  slight  gradient,  and  had  evidently  not  been  laid 
in  many  years,  yet  they  were  nearly  full  of  consolidated 
sewage,  and  but  little  space  was  left  for  the  passage  of  the 
fluid.  With  but  a  slightly  increased  pressure  the  Joints 
would  have  given  way,  ana  the  sewage  would  have  flowed 
under  the  boards  instead  of  into  the  sewer.  The  sinks, 
water-closets,  and  cisterns  were  aU  badly  situated, 
and  all  more  or  less  defective  in  sanitary  arrangement. 
In  the  butler's  pantry  the  sink  was  placed  next  to  the 
turn-up  bedstead  of  the  butler,  who  must  have  inhaled 
draughts  of  impure  atmosphere  at  evenr  inspiraUon.  The 
soil  pipes  of  uie  closets  had,  indeed,  been  ventilated 
with  a  zinc  rectangular  tube,  but  as  this  had  been  so 
placed  as  to  let  the  sewer  Ras  through  an  adjacent  s]^« 
ught  into  the  house,  and  the  odoar  being  extremely  dis- 
agreeable, it  had  been  by  his  lordship's  directions  (as  I 
have  been  told)  closed.  Here  was  evidence  that  it  had^ 
at  all  events,  bieen  doing  some  service,  and  probablv  had 
only  poisoned  a  few  of  the  domestics.  I  found  the  bends 
of  soil  pipes  likewise  riddled  with  holes,  as  described  bv 
Dr.  Leargus.  There  happened  to  be  a  housemaid's  sink 
situated  close  to  a  bedroom  door,  the  waste  from  which 
had  been  carefully  connected  with  the  soil  pipe,  so  that, 
probably,  had  the  closets  been  satisfactorily  ventilated, 
this  arrangement  would  have  defeated  the  object  in  view. 
I  should  also  mention  that  the  best  water-closet  was 
situated  on  the  bedroom  floor,  under  the  stairs,  and  was 
lighted  and  ventilated  through  a  small  shaft  formed  of 
wood  boarding  and  carried  to  the  roof;  it  also  opened  by 
a  window  to  the  main  or  principal  staircase.  The  gutt^ 
of  the  roof  ran  through  the  bedrooms  and  under  the 
floors ;  at  the  time  of  examination  it  was  full  of  blacky 
slimy  fllth.  This  is  a  fair  specimen  of  the  sanitary'  ar- 
rangements of  a  nobleman's  town  house,  situated  in  one 
of  the  best  streets  of  this  great  metropolis,  and  in  the 
year  of  grace  1875. 

I  have  repeatedly  examined  houses,  the  rentals  of 
which  would  not  be  lees  than  £600  per  annum,  in  the 
most  aristocratic  portions  of  the  metropolis,  and  have 
found  sanitary  deiects  equal  and  on  a  par  with  those  I 
have  above  referred  to. 

But  a  short  time  since  I  discovered,  in  three  scmarate 
instances,  under  the  basement  of  houses,  disused  cess* 
pools,  fllled  more  or  less  with  excrement  emitting  a  dis- 
gusting odour,  and  covered  with  loose  or  rotten  boarding ; 
Sie  old  brick  drains  had  simply  been  cut  off  from  the 
sewer  and  left  as  they  had  been  originally  laid  in. 

Upon  surveying  one  house  for  a  client  of  mine 
preparatory  to  maldng  an  offer  for  its  purchase,  I 
noticed  the  peculiar   odour   of  sewer  gas;  it  had 


beea  unoccupli^d  for  mmo  mcmtfai,  and  \i»  kBt^tpetv 
had  ovidetitly  from  h%b[t  Imi  the  u^  ol  thdr  olk^torj 
0T^m&,  Upon  mikiiig  mquiriei,  I  dUeoverod  tlut  aHer 
Uvrng  in  it  for  six  months  the  kit  iom&te  hftd  giTcn  up 
th@  laaift.    No  cauae  vu  aaigned.    An  iov&stigatlon  of 


thepuiili  maps  showed  thaf'at  a  ehort  distiftncs  from 
tixe  LouAe  ono  of  tho  main  mwen  terminated,  and  aeroaB 
it  a  dead  vroU  had  heen  built.  A  T^niilating'  pipe 
&om  the  honae  had  heon  coimected  with  tht£  sewer »  and 
waa  condticting  the  sower  go^  colkcknl  at  its  head  into 
thjQ  Bamc. 

I  narrate  on©  oth«r  injsUuce,  a«  an  illustration  how 
per^iuaion,  when  combined  with  interest^  may  ei^oiee 
an  influtnce  where  force  foils,  A  dient,  being  deairotts 
of  purchitsing  two  semi-detnchfid  houASfl  situated  in  a 
^ood  and  rising  neighbourhood,  tnat?uated  mo  to  report 
on  their  t&Iuo  and  sunitary  condition*  Aocordingty  I 
attended  and  commenced  m^  fiurvoy  accompanied  by 
th©  builder,  to  whom  from  time  to  time  I  put  a  few 
Leading  queitioBi.  Shuttstjg  iijf  my  note*boik  on  the 
coQcludoa  of  my  mrvef » tlie  buUd^  nddreisod  m<i  thua  •- 
<^  Ah,  air,*'  said  ho.  *^jwa  clio&t  won't  buy  theie  housed ; 
I  biow  how  i-ou'ra  gung  to  rtpofi**  "Well,  my 
Mood,"  I  rephml,  **jeia  latw  man  than  I  do,  then. 
Thero  ar^  cert^^in  matfien  whu^irill  ha^e  to  bo  attended 
to  ^  but  I  ani  iort  you  w21  do  these  rather  than  lose  tho 
Bde  of  the  hoom'^ ;  and  I  explainml  to  hicn  wA^il  I 
OOnsLdered  neccwary,  and  irAy»  "Well,  air/'  aaid  ho, 
"  yom  ara  right,  nnd  not  imreasonablo.  A  good  many 
of  the  thingd  yon  mcjition  I  did  to  the  firet  two 
lumiM  I  built,  but  I  found  It  no  ubo  ;  I  could 
not  get  any  return  for  th^  money  expended ;  the  pablio 
4id  not  appreciate  them.  I  a^od  for  those  houses  a 
little  extra  rent  to  recoup  tho  outlay,  hut  the  applicants 
said  they  could  got  the  honisa  over  the  way  at  a  Uu 
rentr  und  I  was  obliged  to  let  tiiem.  Sop  sir^  1  built 
theee  wnd  tha  otht^ra  as  cheaply  as  I  consistently  could, 
and  omitted  these  improveDQenU/'  *'  Well/'  I  njoiiioij, 
*'  f^nsent  to  thesti  ^dterpitions,  and  I  will  agree  on  htihtdf 
of  my  client,  to  pay  half  the  cost.'*  Ho  did  so.  I  pur- 
^  dbaaed  the  housuHf  and  I  am  happy  to  state  that  tho 
revolt  of  my  arguments  has  been  to  induce  him  to 
introduce  the  same  arrangtments  in  the  hotaaes  now 
being  built  by  him  in  tho  same  locality,  aad  hs  telli  mo 
'  that  he  h»s  not  regretti^d  adopting  them  dtlier  morally 
or  financially. 

We  will  now  conaitlor  deflnitely,  what  ans  theianitary 
defects  whioh  cjtist  in  moat  of  our  London  structures  I-^ 
To  render  these  elfar  to  your  compri>hension,  I  havo 
prepared  diagrami,  to  which  1  shall  refer  as  I  proceed. 

As  a  genera!  rttle  the  subsoil  of  tho  houies  is  not 
disturbed*  the  frjuiid^tioni  are  at  once  laid  upoji  the 
virgin  soil ;  but  tf  the  some  consists  of  grayol  or  sand, 
then  it  is  quitkly  txeavated  and  sold,  the  void  thm  left 
bein^  filled  up  with  rubbish  of  the  most  improper 
deBcriptioiJ.tho  spQOgy  character  of  which, comhintd  with 
iU  prutreacent  natufe,  lays  n  siiro  *'  toundatton  "  for 
futura  illnesi.  SuhiOill,  as  a  gcmer^  ni]e,  are  quite 
^  tmdrained;  sometimes  tJiej  are  saturated  with  impurities, 
'  and  tbey  are  seldom  in  healthy  Aanitarj  conditios*  The 
next  important  and  generally  moAt  defecti^  arrangement 
is  that  of  tho  draioag^t^.  The  ordinary  plan  in  a  London 
house  ifl  to  bring  tbe  main  drain  pipe  through  th^  pas- 
sage of  the  basement  in  the  centre  of  tho  housop  and  to 
connect  thereto  the  Tarious  branches  from  the  water- 
close tij,  aiuk^t  ciatems,  &c.  This  system  would  hd 
objeotionEible  if  properly  carried  out :  as  gonarally  e3ie» 
CUted  it  is  absolutely  dangi^roiis.  One  gotii^rally  un* 
suspented,  and,  therefore,  mow;  dangerous  peril  comiect^d 
^witn.  the  dminage  of  our  town  houses,  is  the  edatence 
of  coflspoolft  in  the  cefutro  of  dwellings.  These  are  often 
very  neatly  Jillcd  with  putrescent  alvino  matter,  an* J 
.  Ate  sbi^y  eov@red  over  with  tiles,  stoacs,  or  boarding, 
wMchi  in  tho  coarse  of  time,  have  become  rotten  or 
decayed.  Connected  with  these  cc«spools  w^e  find  old 
brick  drainage  still  Lett,  nnder  the  houses,  forming 
admirable  runs  for  rats  and  vermin,  *  id  receptacles  for 


the  itoresfe  of  oosdoiis  @u«»* 

I  hfttfl  bmre  fofsned  to,  1  L^^v  ,^-^-.^  »  i 

ptastioi  exisMsff  in  what  wn  mSM 

situated  in  weU-lcBOwn  «t7 

and  evfti  aristocrutic  dcoi 

mony,  I  quote  Dr.  WhitffiOt«^f  ofa 

report  to  the  Marykl»oii6  Tesiif :  **Mafl 

houses  in  the  parish,  sittmtsd  m.  mi^ocntk  « 

briek   drains  thirty  or  ioaty  fmm  old.  ill  I 

them  vor>'  def octi  tc*  ' '     How  is  this  lo  ha  acnm 

The  sewers  of  London  wore  oviguslHy  oal)  I 

for   surface    pnrposei ;    indeed,   for   a  img  - 

was  a  penal  offence  to  connect  ^  Mail 

same.    In  tho  yew  IS44  n  i  ^  'K- 

appointed  to  inquire  into  t  M  fU^  il  j 

was  published,  and  to  th^. 

attrthuted  most  of  the  improvemKiiits  in  i 

and  most  of  tho  legislative   ena£]tiii«sliv  1 

ainco  taken  phme^      About  this  tints,  i 

thoadvuntof  tho  MetropolLa   Loc-al 

1S4*5,  it  b«<»ia«  oompultfory  to  oonn«vt  hsttvi 

the  sewm  and  to  doio  up  coBipoob,  isfiiui;  I ' 

little  ttodarstood  i&d  Ism  uppreciatod.   kmk 

peoM  was  the  ftfit  oooAdciMtloii,  aod  la^tddmi 

mg  the  defects  onoe  and  for  all*  ths  vm^m$^ 

atid  the  old  brick  drains  were  MbmmaitiA 

iewez«  or  left  in  without  Uko 

oTen  stopping  their  eadi.      £v«o  wha  f^i 

used,  with  joints  fairly  oeneufttod  found,  ' 

ever  properly  laid,  tluoir  gfodknt  is  * 

and  tJif;  con«»eqiience  is  that  thsj 

tho  pressure  of  tho  sowago  causing 

producing  the  saturation  of  Ihfi  ioO*  «^ 

of  inftulubrioua  Tflponr  to  thi*  Intet&or  of  thi 

The  UQ drained  sul»  r»er  fcnisidi^ 

fective  draina^ge  natii  r  thft 

house  totally  unfit  fo*  ll . i n ^ ., i l ,.  1 1 .    A« t 
walls  are  thin,  built  of  ponjUA  brick ji 
material  to  act  as  dampHOur^es.     llie 
arily  kid  without  tongut^s  or  olb<T  \>\ 
baok  the  noxious  e^halitttotis  wldcb,  at  «3 
tioas  of  tempentore*  rist*  from  ih4>  tMt 
peniieaie  through  the  suparitructon.    h 
bouses  conBtructed  for  tho  dwoUi^gt  fi4  tia 
middle?  oliisses  artbuttti  rootiTmowa  <ifl* 
in  which  impuritifai  and  pMB 
collected  and  condetwed  above. 

The  position  of  the  kitehsn 
and  cisterns,  oomhlaed^  with  llieif 
system  of  drainage,  aaiista  in 
atmosphere,  diiSeminatlng  it " 
The  basement  passages  and  t 
unveaLilated  <£uk  conduits,  furuime  tl 
diffusion  of  the  soiled  a^ 
floor  of  tbe  bouse;  from  tli' 
occupied  by   the   principal  und  Uu-k 
times  theae'stairciLS^s  arc  lighted  6ei 
lights  (aud  tbf^iic  by  thit  way  are  not 
to  open,  and  if  »'>  ci  'imtructt^  aie  m' 
Uge  of)  I  generally  thisy  ar^*  ceil«d  «l 
bedroom  floor,  and  hivvi*  a  r<>om  or  rw 
same.    The  staircases  of  mort  Lontloe 
qiiatt^Iy  11  tlhtod  jjscart'oly  ever  Tenlilstld) 
yard  Hi  which  are  left  iji  this  rear  of  the 
ofttn  JomiiDg  tbomselvea  ahafii  fiif 
impure  air  which  is  conve^P^  iblfii 
room  door?.    From  off  the  landlsMi  of 
water- cloBet^^  housemaids'  elo? 
which  contribute   by   their   d- 
further  poison  the  air  and  to  load  i .  r 
,  acMinmcidatlon  of  ik*e  houao. 


iwithoitl 


Ml 


me  of  tU  UAl*3 

,v  >-.t'.tn»iiiij 


exfM  : 

doBcl -   : -u    . 

into  the  priori  pal  siaittr<4 
ofttn  carrj'ing  up  a  »!*:«. 
the  noxious  gases  tbon/Ughl^  n4^  »^   ^ 
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^m  floors  of  the  house;  by  thifi  plan  the  «oil 
ii  aldo  earned  through  the  centre  of  the  prezmaes, 
\^  pofiitfoB  can  generally  be  discov<?r«d»  either  from 
Hlgplorifintion  of  the  paper  or  p^mt.  or  from  th© 
^MT&poTir  given  oS*  The  stairca^o,  vhich  ahould 
^Hb  Te^tilator  of  tho  house — indei^d  aa  ita  lung^ 
B?  fho  TeMclo  of  contagioti,  all  tho  imputitses  of 
lo^e  dieciiargiiig  themielvBa  into  it*  Theso  T^ter- 
it«  are  usually  planted  opposite  the  beat  bedxtMjnit 
ai^  «ii©mll>j  in  cmijunctjon  with  a  amiaU  houB6- 
rs  (tlnk.  tontrivEd  under  tho  stairs^  the  wast^  from 
dly  ciuried  into  the  soil-pipe  of  the  doset, 
n  all  in  all,  no  betteET  aystem  oould  well  be 
st'd  k  r  I  iiofully  introducing  into  the  house,  and  re- 
'wt^  thr-rtin.  any  aewer  gaa  which  may  arise  from 
.i__i-.  1  ]-  :^  ^  -rcroa  c^sapita  in  the  ba*enient* 
I  as  well  laid  oxi  a«  our  ef^wer 

.  .       -.i^^e  of  the  one  i&  easily  det^'cted, 

as  easily  recti Hoii.  and  thus  danger  can  be  quickly 
hippily  avoided,  hut  mth  tho  other,  the  whero- 
iti  of  a   slight  opeiiingT  or  a  minute  p«rforation« 
Oit  difficult  of  disco  very  p  and  is  usually  expensive 
laborious  to  rectify  ;  the  danger  is  rampast,  and  can- 
be  snbdued  before  the  injury  has  been  thoroughly 
lied.      Cupboards  for  soiled  linen  and  other  Impure 
\m  are  generally  found  underneath  the  stainif  and 
g  nnvcntilated  contribute  their  quota  to  the  infection 
18  air,  and  by  tboir  position  promote  ita  distributioD. 
mmt  i:<in:7ideied  as  a  luitiry,  hut  assuming  its  pro- 
Alion  in  every  well  appointed  bouse,  eitSer  of  the 
or  upper  dasses,  ia  a  bath-room ;  law  greater 
*-*— n  are  rendered  more  dangetoiu  nuisanoefl,  by 
confitrnction,  than  these  modom  appliances* 
'TOOffi  is  generally  Ioc:at«d  in  some  small  room 
Qf  in  canaection  with  a  bedroom  or  bedrooms, 
without  any  fiieplace    or   ventilation^   and 
•limca  only  a  botpowed  hght 
hi  inppiy  pi  pet  for  hot  water  are  generally  con- 
UI  in  -,  4 .1  housea  with  a  boiler  of  the  kitchen  range, 
yed  lo  the  bath  through  the  house  up  a 
;  lie  wall,  whidi  contains  also  the  soil  pipe  of 
.^iltt-clostil  apparatus;  these  soil  pipes  are  sometimes 
~  '  and  often  of  iron,  plain  or  gaivaniaed.    The  hath, 
*  thin  iron,  tincr  or  copper,  seldom  properly 
or  cradli^d,  baa  the  waj^te  therefrom  connected 
jal  pipe,  BoniG times  with  the  trap  of  the  water- 
|;tralh  an  independent  trip*     Under  the  bath,  to 
fiow  to  the  rooms  bcdow,  is  placed  a  zinc  safe» 
is  supplied  with  a  small  onfioe  leading  into 
mentioned  soil  pipe.    This  arrangement  is 
^  i  prejudicial  in  a  constructive  and  sanitary 
at  of  view-     (.'onatructionaDy,  it  is  wanting  in  eco- 
By»    Thp  hot' water  pipe  causea  a  contraction  and  cx- 
moii  of  ihii  joints  of  the  pipea,  creating  leakage  and 
■y.    Sanit4n-jly,  it  produces  defects  which  permit  of 
mce  to  the  house  of  impure  air,  and  by  suction 
i  into  the  bed  and  other  t oomt.    The  overflow 
fi  pquently  boeome  untrapped,  and  in  certain 
-  t.Jt^  flow  of  water  from  the  batk  waste  empties 
.    ,.  yt  the  water-doset. 

rhb  potition  of  the  cisterns  next  daims  our  attea- 

B ,  fcTanmlly  speakingt  they  will  bo  found  keated 

oiit  of  the   wav  and   inacoosaible   parti 

and  conscqaently,  from  this  c«QSo  Jone, 

ad  unclean,  the  water  heing  fouled  by 

and  feculent  matter,  which  quickly 

V  ^„„, ., ;  .,^i  ,11.    iji  the  basements  they  are  usually 

aatfd  in  iho  vaults  and  over  the  scullery  sinks,  the 

•llwy  itself  bebg  a  narroWf  ill  ventilated  slip,   In- 

pquately  proportioned  for  its  work.    The  waste  pipe 

JJ  the  cistern  is  usually  carried  b to  the  drain  where 

» luppoced  to  he  trapp^.    The  result  of  the  airange- 

i&t  11  lhii--thst,  OS  r«g«rda  the  waste,  it  conducts  the 

►w  ps  into  the  water,  where  it  is  absorbed ;  that  the 

mt  pirooeeding  from  the  sink,  with  its  gcmetally 

overflow,  is  also  imbibed  by  th«  water  in 

KOd  that  a  siinilar  procett  goes  cm  from  the 


supply  of  the  aerv^ita*  water-olosota,  wldoh  is  aJso  gent- 
rally  connected  therewith.  When  you  consider  that 
the  whole  of  tho  potublo  water  of  the  establishment  ia 
usually  drawn  from  this  supply,  you  cannot  wonder  at 
the  leth^  effects  which  are  produced.  In  tho  upper 
portion  of  the  house,  mora  ofton  than  not,  the  cistern  iff 
plooed  in  the  roof— sometimes  on  the  roof,  in  connection 
with  the  ventilating  pipes  of  cloaeta  (if  any  be  provided) » 
fully  expoaed  to  all  tne  contaminating  influences  of  the 
dirt  and  filth  which  congregate  there.  The  wastes  of 
the  water-closet  apparatuses  are  connected  therewith,  qs 
flrf^  mentioned,  and  with  the  most  lamentable  res  id  ton  ts. 

The  facts  above  enumerated  are,  perhaps^  the  most 
B^ont  sanitary  defects  of  the  in^rnal  arrangements  of 
the  houses  of  the  middle  and  upper  classes,  although 
many  other  imperfeeiians  might  easily,  if  time  per- 
mitted, be  animadreitad,  on  such  ait  position  and  ^ilan 
of  landing;  want  of  yentilatlon,  not  only  of  drains  and 
convenieaoea,  bat  of  the  houies  genomlly ;  method  of 
heating ;  and  oarelessnen  as  io  diapoaition  and  a^ect  of 
rooms  with  regard  to  the  purposes  they  are  destined  to 
fulfil. 

Kow,  how  ate  these  defects  to  be  remedied  and  pi«- 
ventedF  1st.  We  require  additional  compulsory,  not 
permissive,  sanitary  requirements  ;  tho  Building  Aet 
should  he  revised,  so  as  to  confer  greater  authority  on 
and  lar^r  powers  to  the  district  surveyor,  and  local 
authorities  ahould  be  amenable  to  a  Central  Board  to 
carry  out  with  strictness  the  provisions  of  tho  Acts  of 
Parliament .  2nd.  The  clauses  of  the  present  Acta  should 
bo  carftlully  utilised,  and  not  rendered  inoperative  by  tha 
perfunctory  manner  in  which  their  obligations  are  con- 
atmed,  amountiiig  to  avoidance  thereot  3rd.  It  should 
be  imperative  that  Yeatoes  or  local  authorities  ahould 
appoint  well- qualified  and  well-paid  officers  to  tnterptet 
and  to  carry  into  effect  the  laws  relating  to  the  healtli  of 
the  people — men  whose  professional  attainments,  scieii* 
tiflc  knowledge,  and  social  position  will  command  respeo^t 
and  cnHure  obsdionco — ^mon  who  have  ihQ/artiUr  mr^i^ 
insist,  and  the  Smcitpr  in  modo  to  pexsuade*  Fids  thd 
But  COSH  attending  Mr.  Arntz*s  efforts. 

Tho  heat  prevention,  however,  wiO  he  by  educating 
tiie  people  to  a  sense  of  their  own  danger  and 
ignorance ;  we  shall  never  succeed  in  making  them 
wise,  cleanly,  temperate,  or  pious  by  Act  of  Parlia- 
ment. II  wo  cannot  appeal  to  Uieir  higher  and 
better  qualities,  we  must  address  ounelves  to  thdr 
lower  and  meaner  natures;  we  must  indisputably 
prove  to  them  Kow  their  individual  interest 
and  welfaro  is  combined  with  a  due  regard  to  sanitary 
precautions.  If  once  it  becomes  an  acknowledged  fact 
that  people  will  not  inhabit  houses  deficient  in  the 
eaaentiala  of  life,  fit  air  to  breathe,  fit  water  to  drink, 
fit  drainage  for  health,  depend  upon  it  houses  will 
be  erected  with  due  regard  to  sanitary  conditions. 
Unsanitary  houBea  will  be  altered,  and  their  defioct* 
loctifled;  the  supply  will  soon  equal  the  demand* 
Mammon  will  become  good  friends  with  Hygeia,  and 
people  will  soon  leora— "That  something  there  Is 
more  needful  than  expense,  and  previous  to  f— *'^**^- 


The  points  to  bo  observed  and  the  precautionB  to  he 
adopted  in  building  healthy  urban  dwellings  happily 
need  no  great  amount  of  intelligence  for  their  iixmi* 
prehension,  require  no  scientific  aldll  for  their  procura- 
tion, and  involve  no  large  expenditure  in  their  tjtecution; 
they  are  but  few,  simple  tn  the  extxeme,  and  only  accord 
wit^  common  sense  observation. 

Old  houses  mended  cost  little  kss  than  new  before 
they  are  ended,  and  by  attention  to  the  following 
suggestions,  laid  down  vrith  no  dogmatic  intent,  the  lixm 
of l^th  old  and  new  houses,  together  with  their  inmates, 
may  be  prolonged  and  preserved  structurally  and  sau^ 
tanly  to  their  natural  term  of  existence. 

All  subsoil  ahould  he  properly  drained,  jproper  thiijkness 
of  concrete  should  be  applied  to  foundations,  damp-proof 
coursea  ahould  be  insected  over  footings,  earth  shoiud  Vs 


Mr* 
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kBpt  bftok  from  walls  by  dry  ams  proporly  drained  and 
-ventilated,  external  walls  should  be  built  of  good  hard 
well«bamt  stock  brickwork  of  f^radnated  thiokneswes, 
Old  nerer  less  than  14  inches  thick ;  internal  divisions 
dumld  be  of  brick  in  cement. 

The  mortar  or  cement  should  be  of  good  qualify. 

All  basement  floors  should  have  a  concrete  or  cement 
bottom,  with  air  flowing  under  the  same,  and  the  board- 
ing thereof  should  be  tongued  so  as  to  prevent  draught 
and  exhalation  penetrating  tiirough  the  jdnte  of  the 


two»  for  the  accommodation  of  each  ses,  akoiUbi|M 
in  an  open,  weU-lighted,  and  weU-veotUabeipoBtiaL,  { 
is  a  fdse  idea  of  decency  which  dictates  loeiteif  t^i 
out  of  the  way  positions— out  of  Bght,  out  of  mal;  pa 
dsely  because  they  are  used  by  thsksit  csratilpOH 
of  the  household  should  they  be  oten  to  iwipiikiiii 
we  wish  to  insure  tibeir  salubrity.    The  cirtinuAa^ 


Ample  areas  back  and  front  ohould  be  inskited  on,  the 
divisional  or  party  fence  walls  of  which  should  never 
be  allowed  to  exceed  7  feet  in  height,  to  allow  free  circu- 
lation, and  to  prevent  the  areas  becoming  wells  or  shafts 
fer  stagnant  air. 

The  main  drains  should  be  oairied  tiirough  the  back 
yards,  and  to  prevent  inconvenience  to  adjoining  owners 
from  any  obstruction,  they  should  be  laid  in  suoways,  so 
that  thie  sewer  inspector  could  gain  ready  excess 
thereto,  without  entering  any  of  the  premises 
or  causing  any  annoyance  to  the  tenants.  No 
basement  should  on  any  account  be  allowed  to  be  con- 
structed at  such  a  level  as  will  not  permit  of  the  pipes 
leaving  good  steep  gradients  to  the  sewer. 

All  pipes  should  be  of  glazed  earthenware,  having 
j<Hnts  made  in  Portland  cement  and  resting  on  good 
solid  foundations. 

The  connection  with  the  sewer  rixould  be  direct,  merely 
inserted  in  the  eye  with  a  hanging  flap — it  is  a  moot 
question  as  to  the  insertion  of  a  syphon  between  t^ 
house  drain  and  the  sewer.  I  have  always  found  this  to 
sUt  up  and  become  a  nuisance,  and  of  lato  years  I 
have  discarded  them.  If  used  it  would  be  well  to 
ventilato  them.  All  main  drains  rixould  be  venti- 
lated in  proj^rtion  to  their  area  and  length  by  lead 
ventilating  p^es  carried  up  to  ridges  of  roofe.  Special 
care  should  be  taken  to  prevent  any  direct  connec- 
tion from  the  house  with  the  main  drains.  All  sinks 
should  be  placed  next  external  walls,  having  win- 
dows over  the  same,  and  removed  fnnn  the  iii^uence 
of  the  fire  grates.  All  wastes  should  discharge  exteriorly 
over  and  not  into  trapped  cesspits,  all  of  which  should  be 
provided  with  ^laslung  stones  fixed  round  same ;  these 
cesspits  require  care  in  their  construction.  Syphon  traps 
and  bell  traps  are  to  be  avoided  wherever  possible,  they 
often  cause  the  very  injury  they  are  intendwi  to  prevent ; 
care  must  be  token  to  turn  eyes  in  brickwork  wherever 
pipes  pass  through  walls  to  prevent  joints  breaking.  The 
scullery  sink  should  have  a  special  fat  trap  provided,  or 
one  of  '*  Field's  **  patent  self-acting  flush  traps,  which  I 
have  used  with  great  success.  The  basement  cistemage 
should  be  placed  in  convenient  and  accessible  positions, 
protected  from  dirt  and  guarded  from  the  effects  of  ^ter- 
nations  of  temperature.  They  dtotdd  be  of  slato  or 
galvanised  iron  and  never  of  lead  or  sine.  They  should 
be  fltted  with  overflows  discharging  over  the  sink  or  over 
trapped  cesses  as  j  ost  mentioned.  They  should  be  supplied 
witn  stout  lead  encased  block-tin  pipe ;  the  services  there- 
from for  all  drinking  purposes  should  be  of  the  same 
description,  and  should  bo  attached  to  an  ascending  filter, 
so  that  the  water  may  be  delivered  free  from  lead  or 
organic  impurities.  Lead  poisoning  is  more  Irequent 
than  is  generally  believed,  but  readers  of  The  Sanitary 
Beeord  and  other  soientifio  journals  find  from  time  to 
time  numerous  records  of  its  danger.  Dr.  Alfred  TTiTl^ 
the  borough  analyst  for  Birmingtiam,  ststos  that  **  it  is 
a  cumulative  poison,  it  remains  stored  in  the  system  to 
manifest  its  effects  at  some  ftitnre  period."  Dr.  Mus- 
pratt  writes  that  "the  source  of  slow  lead  poisoning  is 
almost  invariably  found  to  be  the  water  employed  for 
domestic  purposes,  the  lengthened  use  of  wmch  causes 
depression  of  spirits,  emaciation,  cholic,  and 
paralvsis.''  Our  dudrman.  Dr.  Kichardson,  has  also 
stated  his  opinion  that  contamination  of  water  by  lead 
is  the  cause  or  source  of  various  obscure  diseases.  The 
•ervants'  wator-dosets^  of  which  there  should  always  be 


be  distinct  in  position  and  siq^y  from  lbs  Am « 
drinking  water  oistsni,  the  wastes  thsraof  ilisiki  taa 
out  over  cesspits,  and  the  doset  should  hswpi^ 
earthenware  hoppers,  having  flashing  rimi^  witki^ 
traps,  and  pull-down  chain. 

Oupboazds  under  stsirs,  undersinki,  under  difm 
out  of  the  way  places  should  be  avoided,  sadwhedl^ 
up  rixould  always  be  well-ventilaled.  AH  piwi 
should  be  well  lighted  and  ventilated.  BoRovod  B^ 
are  better  than  not  having  any  other.  £t«7  nc 
should  be  furnished  with  a  fire-plaoe,  snd  Comjn  d 
Ghing's  ventilators  over  doors  taui  windows  i^nl^  j 
freely  disposed.  It  would  conduce  tothehedth(/« 
house  without  adding  Is.  to  Us  cost,tobei]doextil 
kitchen  flue  a  separate  ventilating  fine,  isd  to  ooada 
the  producte  of  combustion  from  gas  and  otkso^ 
or  soiled  air,  &c,  into  the  same,  from  ventilitBP  pbs 
in  the  centre  oi  or  close  to  the  ceilingi,u  mj\ 
found  most  convenient  By  careflill^  pnpitia&n 
the  inlet  and  outlet  ventilation,  the  air  vill  W  bi| 
moving  without  draught,  and  preserved  ii  &  pan  « 
sweet  condition  for  resptmtinn.  The  wmim  4 
doors  will  then  serve  only  their  ks^^nnte  M 
of  admitting  light  and  affording  egress  aad  iajB 
to  the  -various  fqiartmento.  The  sturossi  ilmU  I 
made  the  main  ventilator  of  the  house;  sad  itaiaa 
tially  necessary  to  preserve  the  ahr  sumsadiii  th 
same,  uncontanunated,  pure,  and  unriefilfd.  ^^^ 
better  to  light  and  ventilato  it  from  tbi  ti^;  oMi 
prevent  the  Ethiopians  or  blacks  of  liBteiBU| 
their  way  into  the  house,  an  invisible  p"*^"^*!^ 
placed  under  it,  which  can  periodioBUy  be  •■■S'T]*^ 
and  cleansed,  or  it  may  be  fumidied  witti  &  bb™* 
inner  ornamental  flat  light. 

The  water-dosets,  both  on  the  ground  o£  mtati 
considerations  and  constructional  eoonany,  fliw  * 
placed  over  each  other  out  o£  ihe  house,  sad  Kg* 
therefrom  by  necks  or  lobbies  lighted  and  t«iw» 
each  side  by  windows  extending  to  Hit  ceilisgijl* 
passages  rixould  be  enclosed  by  glass  scrMDi,«ttfl 
be  made  very  ornamental  features.  For  iodtaa, » 
can  be  fltted  up  with  ferneries,  or  to  suit  tb«  tf^ 
cies  or  tasto  of  the  occupants.  The  ^f^^^ 
should  be  of  valve  construction.  The  soil  pap"  ^ 
be  of  block  Ian-cased  pipes,  and  dsould  be  T^a* 
by  being  carried  up  well  over  roofe,  sad  Wi  « 
hoods  or  cowls  open  to  the  atmosphere.   If  «"»* 


open 

introduced  under  the  same,  the z_iAj 

should  be  carried  through  the  waUs  ""d  taa*B*| 
feet  with  ground  brass  flaps  to  prevent  any  b«kM«P 
The  water-closet  fittings  should  be  ccmstrocted  to  n^ 
the  risers  being  hung  as  doors,  so  as  to  adnnt « i^ 
inspection  and  cleansing.  There  should  w  «■ 
grating  fixed  between  t^  seat  and  toe  ^^^^^^^^ 
impure  air  lodging  there.  All  closets  should  hwf^^^ 
rubber  band  between  seat  and  basin  to  PW^|^^ 
penetrating,  a  sooroe  of  danger  productiTe «*^  . 
The  form  of  water^doset  mpptntm  •{J^J/^ 
avoided,  is  that  known  as  the  pan  ckiset.  Pjf  *'j^ 
will  show  ite  construction.  It  is  a  desst  ™^*?j 
by  the  public,  because  the  cheapest  in  its  ««► 
consists,  as  you  will  perceive,  of  alaige  <J**/r: 
a  container,  which  is  made  of  iron ;  on  wj  *rr 
moveable  pan,  into  which  dips  the  bason.  Be  ff^ 
is  connected  with  a  D  trap,  which  is  sttwbfd  tett» 

pipe  leadiag  into  the  drain.  The  serrioe  «*^^ 
cates  withlEhe  dstem,  either  throu^  AiiJ^^ 
valves  or  service  boxes,  as  I  haw  ^ta^w^^r^ 
eittier  elevating  or  dqir««ing  these,  the  wtr**^ 
to  flow  thiouc^  the  pan  of  th»  dosst»  «k#K  ■ 
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I  roond  the  basin,  aod  when  aoilDd,  ii  earned  away 
:  iJiti  pan,  fioiitanuir^  trap,  and  noil  pipe,  wa&bing 
it,  and  leaving  a  certain  quantity  of  clean 
...  Lhe  trap  and  pan  of  the  cloiet,  to  &eal  or  trap 
ffuen.    Now  you  will  perceive  the  ciunb^floine  con* 
'  u  Mimply  provided  to  enable  the  pan  of  iho  doaet 
flpeuad  or  ahut^  the  exarement  dosoendi  into  it, 
n  pt^i^esB  of  a  Tery  Bhoit  time  ctnU  its  ample 
liwith  f;nc4l  matter.    The  container  aoon  becomea 
*.comhfd,  iind  the  nsunl  praoticia  of   plumbera  in 
to  oliMnse  the  fatne,  is  to  burn  it  out,  and  thus  to 
ittfi  i&d  deatroy  its  surface  altogether,  the  excre- 
ta uJriQriiig  «nd  caiwing  a  eoatiiiiml  dktillation  of 
h^  when  the    supply  pipo  ii  empty,  ascends 
VTU,  and  ia  abaorW  by  the  water  therein  ;  it 
way   to    the    home    every    time    the 
I,    and     if   the    si^me     be     uouded    for 
lime,  it  is  ahaorbed  by  tho  water  in  the 
iven  off  into  the  honse.     Whit  a  the  soil 
LiUted  it  also  enables  the  sewer  gna  to 
mya  i^iu  the  prf^miGes.    No  amonnt  of  ventUalion 
Ipvwit  thut  if  this  fonn  of  closet  ta  adopted. 
ViLntber  in  which  the  water^cloBet  apparatus  U 
tdd  be  woll  lighted,  and  ventilated  top  and 
'  fentilfltoi'S,  as  before  described,    A  sepsTfttin 
tdd  he  provided  to  STjpply  thefle  cIoset»t  with 
id  of  wftter,  and  at  leail  1|  in.  pipes  to  enoore 
h.     My  own  experience  is  adrerEO  to  the  em- 
if  it  can  be  avoided,  of  the  small  cisterns 
kitte  preventeis/'  The  cisterns  mint  be  fiUT' 
.  llow^^  discharging  into  the  open  air,  mnd, 
ibeir  supplies  and  serviooi,  so  idtnated 
that  the  water  ^lall  not  be  Si^o^en.  that 
5y  of  i4coess  for  deaoaing-  and  examiiia- 

I  ventilated^  so  that  the  water  docs  m^t 
L  or  impure.  It  is  advaniigeous  to  plate 
Htem  in  the  same  ciatemchamber^butso 
ta  pro^erTC  the  coldness  and  freiilmflsa  of 

o^n <u  Nl;op*oo«k&  should  be  snppli^d  to  ertch 
i  iDd  mpplyp  so  that  in  the  cveot  of  repairs  being 
ttry  the  stored  water  ia  not  wasted* 
blTtitonofi  or  skdcs  are  employed^  they  must  he 
d  fa  f^Vire^m  ntiooed  for  the  water-closet  appa- 
r^o  eircumatanees,  howEvor,  must  they  be 

II  action  with  the  dralos.     Most  people 
wic  utiLJi-rooTQ  to  be  in  prosimit j  to  the  bedrooms; 

Mr  10  placed   or  not^  all  oonnsction  witk  main 

tft'?  masc  be  studiously  avoided.    The  hot  and  cold 

wn  si  the  ttow  and  return  pipes,  should  be  of 

1  iron,   with  junctions  earefully  made    with 

11^;  juioh  in  red  lead  ;  on  no  account  fihoiild  theau 

»nla<  t  with  any  othvr  pipe^.   The  waatea  from  the 

■iftt  I  I  III!  lava  tori  US  if  any)    should    l>e    earned 

|h  Iht^  front  widX  of  the  house,   and  should  turn 

ml  !rr  ■  raia  water  head,  eovered  with  domical  wire 

vent  birdi  buUdiTig  their  nests  therein, 

«yn  to  the  bAiement  srea,  where  they  must 

a  trapped  cesspit,  as  before   described 

h  A  splash  stone  or  curb  to  obviate  the 

.  uiy.  &M-p  suds  fiowing  over  the  pavement.    A 

-led  up  J4rid  down  theeo  waters  now  and  then 

'  liUv  remove  any  soapy  sediment  which  may 

arfat^e.     The  waate  Irom   bath,  &c.,  into 

fumiahed  with  a  ground  valve  llap  and 

t  draught  And  the  bath  ahould  he  fitted 

w  coatings  between  the  metal  and  wood 

If  niaaons  before  adverted  to.     Maasarde  or 

ioofs  should  be  avoided ;  they  are  injurious  to 

h  of  the  domestics,  whose  sleeping  chambers 

»*  geDerally  appropriated  to ;  they  are  unhealthy, 

I  fumniHF,  and  prejudicially  cold  in  winter,  laying 

'-  for  ^tore  disease  for  those  least  able  to  bear 

^x  rs  taken  through  roofs  known  as  trough  should 

permitted,  they  congregate  putrescent  filth, 

tntasia  in  them  for  ymri  to  taint  and  poison  t^ 

^binipb  preoautionA^  so  eaay  of  accomplishment 


st  so  tririal  an  esEpenditure  of  either  study  or  mone^, 
are  a  f suNVie  of  what  could  and  should  be  inaiated  on  in 
the  ereofenm  of  every  structure  intended  for  reaideii^ 
habitation. 

I  have  now  aa  succinctly  a3  possibio  epitomised  the 
causes  which  have  induced,  and  to  which  I  attribute,  the 
uusamtary  eoiidltion  of  the  soKsaUed  hoosBe  of  the  iipper 
and  middle-classee.  I  have  sketched  some  of  the  effecti 
which  are  produced  by  the  systematic  ne^fleei  of  iudi- 
ciouB  planning,  defective  hygienie  pracanttona,  and  ill- 
cijnatruction  of  onr  "dwdlings/*  and  I  have  en* 
dtiavoured  to  ahadow  ibrth  how  cause  and  effect  may 
be  reetilied  Or  ameliorated^  if  not  effectnally  prevented « 
The  igaoranee  which  would  n^lect  the  accumulated 
wisdom  and  escperience  of  yeazs  becomes  calpeble  foEy, 
Tear  by  year  we  offer  up  our  tribute  to  the  devouring 
Minotaur  of  disease,  sacrificing  hstsDombs  of  Tictiras  to 
hisunsatiable  maw,  the  strength  and  flower  of  cur  popula- 
tion meekly  and  passionately  aocepting,  as  the  decrse 
{»f  fate,  that  which  a  delennined  effort  could  with  fuHcity 
destroy.  *^  Let  ui  look  down,  and  s&e  what  death  je 
doing. '  In  one  week  of  a  month  Just  prLsaed  there  died 
in  London  I,i53  penonSy  303  of  Wliom  wcr«  martyrs  to 
preventable  diaeaiie,  fepfSMKlttnf  an  annoal  tnetro- 
poUtto)  inoTtalily  of  enper  £  pereona  in  every  l,uuO,  or 
ftbout  lO.mn  aouls  **  done  to  death  **  by  want  of  ordi- 
nary clennly  care.  Dr,  Simofi^  the  talented  officer  of  tho 
Local  Government  Board,  thua  recently  writee;  *'  It  ii  tke 
common  conviction  of  panond  who  have  not  itndied  tho 
subject,  that  the  deaths  which  o«cnr  in  this  country,  nov 
about  hjjlf  a  milliom  a  year,  ate  fully  one-third  mere 
□umerons  than  they  woiud  be  if  the  existing  knowledge 
of  the  chief  causes  of  diaease  wsto  reasonably  applied 
throughout  the  counti^i  125,000  esses  of  preventable 
HiifrerLng  annually  attain  Uieir  final  recotd  in  the  death 
r^'gister/ '  and  he  adds  with  emphatic  earnestness,  '*  thflt 
tihch  unit  of  this  vast  annual  total  represents  an  (oftea 
very  large)  other  number  of  caaes  ia  which  preventable 
disease  not  eoding  in  death,  though  often  of  i&r  reaching 
iU  effects  in  life,  h^i.^  nlso  during  the  year  been  anffered.'^ 
Do  we  want  coiifirmatirjn  of  the  Iftmantable  truth  con- 
veyfjd  in  these  remarka  ?  Do  we  realise  fuUy  the  ter- 
rible lessons  they  inculcate  ?  The  poverty  caused,  tha 
grief,  infelicity,  and  tribulation  which  they  show? 
See  what  ghastly  handmaidens  follow  iu  the  wake  gf 
theee  preventnble  diseases,  accompanied  by  others  too 
numeroua  to  mention.  BlindTir?Ba,  dejihie&a,  dumbness* 
lunacy,  and  imbecility-  BHndneaA,  says  the  eenaus,  ii 
due  in  some  inatonoeH  to  structural  changes,  but  it  Ib 
most  ccmmonly  a  consequence  of  preveutible  disease. 
In  London,  in  1 87 1,  them  were  2,H90  bUnd  pprioue,  de- 
duotiog  those  oongetiitally  blind,  *ind  allowing  for  ac- 
cidental cauBiitiou,  it  leaYCi  som«  2,0CI0  persons  rendered 
blind  through  avoidable  dlwsafio^  Of  deaf  and  dumb 
there  were  1,730,  a  decrease,  howoTur,  from  the  past  ten 
years,  owing,  s^ys  the  report,  '*to  the  aid  of  sani- 
tary ijoienee,  hy  which  fevera  and  other  dieeaies 
upon  which  deafness  auperTetaes  have  become  le«i 
frequent  and  leas  virulent,"  Of  idiots  and  im- 
beciles there  woro  13  forever^  1,00^3  peiwms  liviiig, 
and  thia  lamentibte  state  of  things  is  again  attributed 
inter  nlia  to  reeideuce  under  insanitary  oonditiona. 
Of  lunatics  the  proportion  is  again  gnerouslv  large;  in 
the  Efletropolia  there  were  3,630,  Indir^Uy  ^ie  calamity 
ia  agsln  traceable  to  neglected  sanitary  precautions. 
Amilysing  these  figures  a  little  further^  we  find  that  in 
netLrly  every  inskinee  of  the  abo^e-mentioaed  sMictiona 
thij  proportion  of  males  ia  greatly  in  exoesa  of  the  female 
population  ;  thua,  out  of  21,590  blind,  there  were  11,378 
men  aiad  boys  u  against  10,2Vi  women  and  girls.  Of 
deaf  nad  dttmb^  out  of  11,618  there  were  6,262  males  as 
agftinst  /i,2o*j  femalea.  One  more  sad  feet  ia  developed 
namely,  that  th^  larger  proportion  of  those  tlms  alSicled 
an*  in  the  rery  prime  of  lif<?*  namely,  between  the  agee 
of  20  and  60  years. 

The  number  of  individuals  partially  or  wholly  lost  to 
the  eoQimunity,  in  the  raetropolia  aloiLei  &om 
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p&v^rty^  imd  mme,  at  the  data  of  the  c^uBOi,  amoitnt^ 
to  no  ]e»  than  diX345  mdividualj.  Here  then  we  leaj^n 
appftllmg  facta  which  point  their  own  mom].  Wiien  wb 
redfict  m&X  diecahQ  is  no  reepectc^r  of  permns^  olaaif  or 
jit^tns,  that  it«  lucideaiea  h  retnhxiiiveiif  refleoted  with 
iimthemAticai  precUenoMj  our  fe&re  may  tnde«d  be 
aw&liGiied,  Erer  and  buoq  we  are  Htartled  by  saum  light- 
ning flaab  which  fltnkee  apparently  thoae  moat  sheltered 
from  its  inHuenoea,  to-day  a  prince  ii  ruthlcaal j  torn 
away  from  a  BorrowiDg  qaeon,  to-morrow  a  natioc'a 
lope  epoapes  but  by  a  mitado*  Eren  the  itroughoM 
of  hedtb,  the  ht^urtli  qf  ili^  mmiical  prof-^seor, 
li  iiiTid«d  with  impunity.  We  wuk^^n  from  oiur 
tofpor  tremMinf ly.  Wo  aet  out  hous&s  in  ordor,  for 
aooft  know  whote  turn  may  be  tte  noxt*  Full  of 
wiidom  is  the  wmiaiag  of  Dr.  Simon,  that  in  pro- 
portion fti  die  dbeaie  h  present  the  time  for  preventing 
it  if  pait 

Y^t  a  few  more  atsttflMca,  and  wo  will  conclude.  In 
the  United  Kingdom  there  are  nearly  60,000  now  boiMes 
built  yearly.  AMnmlog  these  to  bo  occupied,  and  that 
eaoh  noniebold  conaiBta  of  5* S3  parsonSf  it  follows 
th&t  tbey  would  afford  an  annual  accommodation 
for  319,8ftO  BOulfl.  These  generalised  figures,  how- 
ever^ give  u$  no  clu??  to  the  probable  toeial 
atatofl  of  tho  future  occupants;  I  take,  therefore, 
the  three  ffishitr^Kble  diTisiont  of  the  metropolis, 
Kensington,  St,  George's  (lEanoTer-sqimre),  and  Hamp- 
gtead,  whose  total  rateable  value  equak  eno-niKth  of  the 
entire  metropolit  n  rateable  Talne^  a  sum  amounting  to 
no  le«s  tbtLQ  £3,537,504.  Eliminating  those  poreout^  la 
workbo^e  hoapitals  and  other  eleemoeyDFiry  inatittitionA, 
I  find  that  they  contain  468,603  mbabitunt^.  In  1871 
there  were  in  these  districts  1,503  houses  being  butit, 
affording  accoounodation  for  nearly  8,000  per^on^^,  prob- 
ftbly  not  gre&ter  than  the  increajso  of  population  would 
demand.  What  if  these  so*called  houses  axe  so  con- 
itmctpd  aa  to  prove  rather  the  graves  than  the  dwellinga 
of  their  jnmfttt^— a  aarious  responfiibility^-A  momentoua 
aubjeot  for  n; flection  ! 

Whilst  the  diatHcts  I  hav^  juat  meotloned  axe  kr^jely 
Ineteiamng,  that  of  Uampat^^d  for  example,  doubling 
itselA  those  portions  of  Loudon  abronded  in  a  vitiated 
atmosphere  ar^  as  steadily  decreasing ;  thus  the  popula- 
tiOQ  of  St.  Gilea  baa  diminLshed  in  the  proportion  of 
10  in  every  1,000;  that  of  Sboreditch,  16  per  1,000; 
that  of  Whitwhjipal,  SO  per  1,000 ;  St.  G^orge*B  in  tho 
East,  17  per  1,000,  These  statistics  point  with  an  out- 
stretohed  band  to  the  b^neftil  effects  produced  by  impure 
m  and  want  of  sinitary  care.  The  mortality  of  the 
metropolia  has,  within  the  last  30  ymm,  considerably 
more  than  doubled  itself,  marking  with  barometrin 
niceity  the  periods  when  its  drainage  and  sanitation 
had  began  to  he  properly  cared  for. 

With  facts  ftuch  aa  these  revoaled  to  our  intelligence, 
I  c&R  conceive  no  greats  culpability  than  to  neglect 
their  monitions  J  that  if  we  do  not  glean  f^m  these 
teaohings  of  the  past  in  order  to  apply  their  lusaona  to 
the  present,  wo  ubaH  a,9sur«dly  in  the  future  reap  a 
harvest  of  terrible  retribution — ^a  Nemesia  will  b«  called 
forth,  folly  earned  and  well  deserred.  We  know  with 
Hamlet  that^ 

"All  that  Hvet  mini  die;*' 
bmt  most  unjustifiitble  bomlaide  will  be  the  verdict  of 
posterity  if   we  allow  our    population    lo    be  slowly 
poisoned,  and  our  booses  to  be  so  erected  as  still  to  be  a 
disgrace  to  otir  enligbtaied  ciriliMtion. 
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Hie  Augtrian  statistician,  Brachelli,  reckons  tho 
total  produotion  of  minerals  ia  all  the  oouo tries  of  ;^urope  f^^r 
1874  to  have  been  «ut  follows :— Platinum,  1,02^  kilogs. :  Rold, 
6,900  MJoga.  ;  silver,  300,000  kilo|fB.  ;  pig  iron,  240,000,000 
owt. ;  copper,  600,000  cwt.  ;  l«?*d,  5,300.000  c»t.;  zinc,  2- J  tg 
3,000,000  e*r.;  ccjal,  i, 3 76*000,000  cwt. ;  salt,  1)6,000,000  to 
100,000,000  cwt,;  mangansae,  1^615,000  cwt;  antimony, 
0*700  cwt. 


BR,    EICflAUDSOK'S  ADPHHI 

Sm, — I  beg  to  eobmit  a  short  ecpbnvmt 
to  abate  the  ahods  of  »urprr«e  and  ia* 
which  the  statement  mjidc  by  Dr.  Bid 
paper,  of  the  poadble  atUiinm^nt  of  &  | 
of  o  in  1^000  by  completo  aanieatiod,  will  c 
most  persona  not  specially  scqniinlti  < 
science. 

To  such  pewMMw  I  have  hcretofort  liseiilv^l 
tion  to  tb^-  I  '  ■  ility  of  con&iciingtotf  ^ 
tion  of  a  tit  i  per  ooDtrmit  tlis  d«tf 

not  exceed  ^  .  ...  .<.  ^U.    For  thiil  ««ii)d4 
credit  should  be  giirea  to  my  unfajtp 
but  only  &  careful  ocmiidoralton  nt  «^  a 
on  a  Jealous  scmtiny  of  wbat  hu  tmt^i 
poHsiblo  extension  of  tha  like  oondibooa  (mi 

In  the  model  dwellings,  whieh  yet  tdrailir 
improvements,  the  dfialli*r!ite  attaio^  ii«r 
but  of  that  some  fiva  at  the  le^-*-        ' 
surrounding  conditi<^os,  extnr 
thomfiolves ; — badly*  roostrnct* 
long*  time  schools,  which  are  i 
epi&roies;    ill-conditioned  quI  'l 

badly- paved  and  filthy  HtrfiMita  ; — air  priiy*™! 
of  drains  and  of  sewers  of  depowt  «hiAf 
tended  oeiapools, 

And  now,  aa  to  tto  sort  of  >Uta  to  ht  n 
ficatioQ  of  the  lower  eetimati .  1  b^  l!  t?  u 
heaviest  contingoats  to  ti  -^^ 

need  hardly  say,  constitute 
poor^houMS,  and  more  pfttticmviriy  too* 
in  lb©  Jletropolisi  when  firot  tak<«  inn 
control  of  the  Veatrics,  were  great  (nTixt  tr^ 
as  ono*thirU  of  tho  children  wor«  d<>wii  1 
there  was  a  proportionately  exciwiTeaa 
got  them  examined  by  Dr.  Aim^U  am  i 
Smith.  The  orphan  cbildff^  now  ifj 
larger  diatrict  balf-tima  schooli  io  tbiJi 
from  thtj  lowest  Deighboaihoodi,  whwi  i 
are  of^n  more  than  ^0  in  1,000.  i^*"f*^S 
are  brought  in  with  fatal  dtsciwe  upa  ti^  •■' 
die.  Tbey  aro  all,  as  a  cbtss,  cJiildM  olAl« 
in  tho  Metropolis,  and  the  moit  sttioi#yi 
epidemic  inflneneaB,  Yet  of  thots  Ww»' 
health,  or  without  any  dercloped  iktm^W* 
examined  death-ratos  of  nm^  86h<xkp''n%itr 
rate  of  3  per  1,000,  Physioians  in  da*r^«  ■ 
expreastMl  thoix  aatoniahment  at  the  sbi-i^i  tu'-*  * 
ment  from  tiienoe of  children' §  eptdsro^* ^^  """^ 
sanitation. 

In  tho  South  Metropolitan  Aiylttffl^  ^ 
of  aii  brought  in,  the  dt^ath-rato  wm  ohj^ 
of  those  reoeited  in  health  itwas«mly  f^\ 
the  Central  District  Orphan  AiyioaMi 
time  School  of  Londoiit  wlubli  ''^^'"JJj 
the  worfit  distticta,  and  litd  m  all  IJwj 
dcatb-rate  of  nU  brought  m  wn  6  IS  par  i( 
received  in  health  3  0  per  1,000* 

And  such  death-iatei;,  i-^wat  4  MMj 
cbildien of  the oamo agoa of  the gtMnif^ 
maintained  from  year  to  yaar  wttb«iit  «*" 

As  to  adult  life,  the  best  pimcti-r*!  tt 
mentary  sanitAtion  wili  be  loaod  ia  ^  ' 
fever  neatfl— our  priioiit.  >   ^  o^m 

Tbeao  are  now  distinguished,  not  otjy  »^  ^^ 
ance  from  tho  old  gaol  fevor,  hot  *T  J*^**2 
passing    epidemic    visitations.      Of  ™*^^ 
militarv  orijioni  may  affocd  the  mfiirt  fl*^'^*-^ 
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liify  Commiiiion,  ^hicb  hM  »d^oed  the  nie  })f 

■I  one-ihinl.      Th«  i^orst  Bnbjdctfl  ftre  t^^a  into 

lepraoM,  where  thej  ajre  kept  on  lower  diE^turicd  than 

'  Lve  in  this  ranks ; — jet  the  death-ratei  of  those 

□et  in  ^  condition  to  be  &t  oncd  taken  to  the 

^uUJ  flJ-e  reduced  to  ahoat  3  per  IjOOO.     Aa  a  rule 

r  are  all  disLhiu-ged  atmoger  and  (phj^^sioiilJy)  hetttir 

1  than  wht'n  they  were  taken  in.     Of  the  curative 

'  donttation^  physiciims  in  charge  of  BQChpmons, 

'<  are  in  geufirvA  piactSoe,  hare  ded&red  tome 

y  had  constantly  ocoaaion  to  I&ment  that  they 

[he  power  of  Luking  thia  or  that  cme  out  of  the 

kiuvii  bikbitalioii^  and  into  tb«  prUon^  for  if  they  had 

rootilda&voit* 

tttL  ci£imi)le«2  ^^^^  I  might  extend,  are  of  caurae 

!  'Otions  that,  beddea  the  atmotuTal  azrange- 

of  control  were  exerciaed  over  the  habita 

hii  unmlm  (which  in  the  prisons  eombino  a  Maine 

or  kw  and  a  forcod  teeto^  rultj)  which  could  not 

BJiably  be  expected  to  bo  mada  provulent  with  a 

inl  and  frtc  populatioa,      Eescirvmg  any  answera 

jweepting  each  objections  as  rea^nable,  but  pre- 

Ha  mfiy  be  done,  that  on  examination  it  wiU  be 

I  Lilt  oQe- third  of  the  death-rates  prcvtiltint  in  the 

'  rellmga  ia  dne  to  catuca  external  to  thorn,  wu 

ha^e  an  examplo  of  rednction  of  the  death - 

than  ono-half  of  tho  gencj-al  death-rate  of 

jlii,  or  to  10  in  1,000— fiolalj^  by  structural 

lbs,  without  any  temperance  movementj  or 

\my  interference  with  the  Uberty  or  habita  of 

Mion  whateooTer. 

la  Qs&iaiiiation  and  atudy  of  the  ez^mjilea  cited,  I 

bro  that  tbe  enumeration  of  apeciea  cf  diaeoBe  atated 

I^.  Rkbardfion  as  prereintible  by  aanitation  will  he 

Kidt6*   At  all  erenta,  the  fact  of  the  redaction  of 

tt  niU«.  m  aetu^y  achieved  amongst  chHdxen  and 

1,000,  when  fairly  exnminedp  will  relieve 

ii]preaaion  of  esctravaganco  in  tho  anticipa- 

iiile  future  of  a  genordl  daath-rate  of  o  in 

,  UiU  sanitation* 

iiiiv  imii  thatimprovcdaanitarydwftllingawillnot  bo 

9n  to  t^onsLruct,  w^hilo  they  will  be  vx=itly  cheaper 

tahabit  than  the   common  insamtary   conatractiona 

11*  m  exceeaite  aicknesa   and  premature  diaability 

^<i  addilioQal  expenaei  often  more  than  equiTolent 

^  1^1  am,  &c., 

Edwdt  Chabwice^* 


company  k  still  forthei'  ahown  in  a  letter  which  Mrv* 
Neill  baa  received  from  Frofeaaor  Inaenga,  Profeesor  of 
Agriculture  and  Director  of  the  Inatituto  Agraria.  lie 
pronouncea  some  cocoona  lately  eihibitod  at  Palermo  by 
Mra,  Neill,  to  be  "  perfect  hr  qtinlity,  colour,  health, 
and  hardneaa/'  and  he  adds  that  in  bie  opinion  they  aro 
'*the  neareat  approach  to  the  far  famed  cocoon*  of 
Salerno  that  havy  aa  yet  been  produced/*  The  exhibit* 
thua  referred  to  were  composed  of  coeoona  &om  the  above 
named  Verona  education  &om  AuBtralian  grain.  The 
ai^undneaa  of  AuatraHan  "grain/'  to  which  the  Pfo- 
feaaor'a  opinion  thua  bears  testimony,  ia  a  £&€t  of  mudt 
commcrcLal  value,  in  view  of  a  future  market  apiinging 
up  in  Southern  Europe  for  thiB  kind  of  produije. 

The  hatching  out  and  aucceaaful  cocooning  of  Austrn* 
Uan  griiiii  in  autumn  in  Europe  is  a  noticeable  reanlt^ 
which  has  been  demonattatad  through  the  action  of  tho 
kdiea'  company,  to  whieh  I  have  referred.  Be&idea 
the  reproduction  in  Italy  irom  AuatraHan  grain,  aome 
good  work  of  the  same  kind  haa  already  been  carried 
out  in  England  ;  for  inatanoej  I  am  informed  that 
a  jMrcel  oi'  cocoenA  produced  at  Colchester  haa  boen 
lately  sent  to  Tnrin,  and  haa  been  pronounced  ao  good 
by  Italian  dealers  tbBre>  that  25  oz*  of  grain  from  thii 
aource  will  ae  ioon  m  possible  be  sent  there  for  eale. 
It  ia  expected  to  bring  from  '2o  to  '40  fm,  per  oz. 

I  ccnclude  these  jottinga  with  the  following  copies 
of  letters  which  have  been  placed  at  my  disposoL-^I 
am,  &c,,  ^ £.  M.  S. 

BtKf— The  5Q  ozs.  sample  grain  have  succeed  edeveiy- 

where  \  they  have  been  tried,  and  onr  growers  in  Mol- 
davia and  WoUi^hia  ore  wilHng  to  purchase  your  graiiLi 
J.  Alileljako, 
Director  of  Agricolture  at  Bacbareit. 


SILK  CULTimE. 


li  iaaiiea  of  thia  Joumai  hnve  contimed 
Ds  giving  information  about  the  serid' 
.aerations  carried  out  in  Auati-aha  and  in  Italy 
eoflBfiction  with  the  Vietorian  tidies*  Bilk-growing 
n>I*Y*  At  the  date  •f  your  laat  notice  on  this  sub- 
K%  fbither  ** education "  was  in  conrse  gf  treatment 
8igEWt  Femiri's  mulberry  plantation  near  Verona, 
im  tie  now  enabled  to  give  aome  further  details  of 
J**«iucation *'  ia  queation,  and  of  tho  mattera  con- 
"Wwjth  it.  In  a  lettor  dated  from  Kome,  Sept.  23nl, 
^m  l\n;iri  writea  to  Mrs.  Neill  announcing  that 
«  nmhir  education  has  produced  "magnificent 
raiv  fiftL'  from  death  and  diaease.  He  is  thoroughly 
■Bwd  with  the  AOnndness  of  the  new  progeny, 
She  HUma  up  his  opinion  of  the  result  in  the 
FJi^ien  that  *^  the  worms  leave  nothing  to  desire/' 
I  IbeaaDny  aubject  the  British  Consul  at  Milan  writer 
Uttdato,  Oct.  2nd,  as  followa  ;—- You  will  be  gkd 
J*>Hhat  the  new  education  at  Verona  is  most  favour- 
S*f*  e^*'**^™*  lire  amidl.  but  perfect  in  shape  and 
Mty.  Sigiior  Ferrari  hua  placed  a  number  of  them 
^%  windows  at  Verona,  dcketed  **  Produced  from 
"™hia  iVictortan)  grain/'  The  appreciation  thud 
r\]T  Italkn  etperta  of  the  value  of  the  work 
W  l»tt0^^tioted  in  connection  with  the  Australian 


Turin,  SfipL  mih^ 
^atj — ^The  Japanese  grain  ia  loaing  credit  every  year 
with  our  growers*  and  our  nmnulacturers  are  sttll  dis- 
postid  to  pajf  wbU  for  the  yellow  cocoons,  ao  try  to  bring 
OS  muoh  grain  with  you  aa  poaaible* 

The  Australian  cocoons  which  you  have  sent  me  tti 
apticlmena  have  been  found  healtbyf  fine,  and  of  a  good 
breed  ;  bring  to  Italy  gram  of  tho  aame  breed  and  you 
will  find  a  auro  sale  for  it  at  2'>  to  30  &a. 

Yours  sincerely,  ' 

AcGUiia  Moirn^ 


COlfD^STSED  BEER, 


Sin,— la  the  Jmam^  of  the  9  th  of  July  laat,  yoti 
publlslied  a  reprint  from  the  Simdard  describing  my 
'^Condeniod  Beer,"  and  since  then  fleveral  other  artides 
upon  tiu^  subject  have  appeared  in  your  columns^  eo^ 
finding  that  some  persona  who  have  read  them  appear 
to  miaapprehend  the  robitive  clojma  of  the  vanoofl 
patents,  I  beg  you  will  allow  me  space  to  explain  the 
diierenco  between  **  Condensed  Beer  '*  and  "  Condensed 
Wort/^ 

"  SoUd  VP'ort"  (or  nnfermented  extract  of  malt  and 
hops  reduced  to  a  solid  form}  waa  patented  in  186^,  hy 
Herman  Mertena,  of  Margate.  This  has  been  succeaaliit 
to  some  extent,  but  has  not  come  into  general  use, 
probably  owing  to  the  difficulty  of  carrying  out  the 
entire  fermentation,  especially  Ln  hot  climates. 

A  recent  patent,  nominally  for  *'  Beer  in  tabletB  or 
paato,'*  to  wtiich  you  refer  in  the  J&Hrnfti  of  the  Sth  insti* 
has  been  tjdcen  out  by  a  Mr.  Truster,  of  PariSt  who  also 
reduces  wort  to  a  solid  or  pasty  form^  and  in  addltioa 
prepares  a  ferment  in  small  ca^aules  or  packages. 

When  water  is  added  to  mther  of  the  above,  liquid 
wort  is  reprodnced,  which  re<|tiiie8  to  undergo  a  com« 
paratively  long  fermentation  to  convert  a  portion  of  Iha 
aaeebojino  matters  into  alcohol,  thus  developing  thn 
reqoUite  strength  and  ilavotir,  and  changing  the  wort 
into  drinkable  beer^ 
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Kow  fermexktation  ia  piobably  the  most  delicate  and 
difficult  j^axt  of  brewing ;  it  is  not  an  easy  matter  to 
control  it  even  in  £nfi;lfind  during  the  heat  of  Bummer, 
and  the  chief  obstacle  to  the  success  of  brewing  in 
tropical  climates,  is  the  difficulty  of  iennenting  the  wort 
eafely.  In  G^ermany,  where  the  low  system  of  fermen- 
tation is  practised,  this  process  is  carried  on  in  cellars 
plentifully  supplied  with  ice;  and  at  Burton,  the 
greatest  care  is  necessary  to  keep  the  temperature  at  a 
sufficiently  low  point  at  this  stage  of  brewing.  This 
subject  is  well  explained  in  the  Cantor  Lectures  on 
the  ''Chemistry  of  Brewing,":  by  F^fessor  Graham, 
recently  published  by  your  oocieW. 

The  patent  granted  to  me,  appues  not  to  wort,  but  to 
beer  when  ripe  and  in  fit  condition  for  drinking,  after 
the  fermentation  has  been  conducted  at  the  brewery,  in 
which  the  flavour  has  been  fully  developed,  ss  well  as 
the  requisite  amount  of  spirit  to  ffive  it  strength. 

By  ikQ  ^ffocesB  secured  to  me,  beer  is  taken  at  its  best 
•coodition,  its  alcohol  is  separated  and  saved  by  a  method 
of  gentle  distillation,  in  vacuo,  and  the  residue  is  con- 
densed in  a  vacuum  pan,  like  milk ;  when  finished, 
it  is  enclosed  in  hermetically  sealed  packages,  Uie 
alcohol  first  being  added  to  it  again,  and  actmg  as  a 
preservative.  The  fermentation  which  was  present  in 
the  beer  when  it  was  taken,  is  suspended  by  the  heat- 
ing, and  the  condensed  beer  remains  sound  in  this 
condition,  apparently  for  any  leng^  of  time,  as  I  have 
49ome  that  has  now  been  kept  for  nearly  two  years. 

When  remade  by  adding  water,  it  is  not  wort,  but 
real  beer,  having  all  its  flavour  and  alcoholic  strength, 
and  lacking  only  effervescence,  which  can  be  quiddy 
imparted  hj^  reviving  the  suspended  fermentation  for  a 
49hOTt  time  in  order  to  develop  sufficient  carbonic  acid 
^^  to  ^ve  it  the  required  brifiknoss;  or  it  is  fit  to  drink 
immediately,  if  charged  with  carbonic  acid  gas,  like 
aerated  water.  The  refermentation  is  so  slight,  that  it 
can  easily  be  conducted  in  any  climate,  and  where  yeast 
«annot  lie  readily  obtained,  a  raisin  or  grape  put  into  a 
bottle  will  cause  a  sufficient  fermentation  to  give  it  life, 
or  a  small  quantity  of  brisk  beer  will  set  a  large 
quantity  of  the  remade  beer  into  fermentation. 

As  any  kind  of  beer  wiU  keep  in  this  form,  a  light 
dxsiight  beer,  such  as  it  has  not  hitherto  been  considered 
«a£9  to  export,  can  be  readily  shipped,  to  be  remade  in 
large  quantities  abroad. 

A  paragra^  has  recently  gone  the  rounds  of  the 
papers,  rdierring  to  the  invention  of  beer  powders  by  a 
Oeiman  chemist  This  is  probably  wort  also,  as  alcohol 
cannot  be  retained  in  the  form  of  a  powder,  and  if  the 
article  when  remade  does  not  contain  its  proper  pro- 
portion of  spirit,  it  is  not  beer. 

There  are  several  other  points  covered  by  my  patent 
to  which  I  need  not  here  refer,  but  sufficient  has*  I  think 
l)een  said  to  show  that  it  is  one  thing  to  boil  down  the 
extract  of  malt  and  hops  (went)  before  it  has  had  alcohol 
developed  in  it  by  fermentation;  and  quite  another 
thing,  to  take  a  finished  and  fine-fiavoured  beer  and 
treat  it  in  the  manner  I  have  described,  without  de- 
stroying its  strength  or  flavour:  and  that,  whatever 
may  be  their  relative  merits,  there  is  a  decided  dif- 
ference between  condensed  wort  and  condensed  beer. — 
lam,  &C., 

P.  E.  LOCKWOOD. 
19,  Cromwell-place,  Oct  16th,  18T5. 


A  German  chemist  observes  that  the  sodaic  salt 
of  vanilla  should  be  found  in  the  refuse  liquor  of  the  wood- 
pulp  of  conifers.  Vanilla  in  a  ciystalised  form  has  not  yet 
been  obtained  in  this  way,  but  attention  is  directed  to  ttie 
possibility  of  the  extraction  of  vanilla  from  the  refuse  liquor 
of  paper-mills,  where  wood-pulp  is  largely  used,  proving  a 
lucrative  branch  of  industry. 

It  is  understood  that  the  whole  subject  of  copy- 
right--literary,  artistic,  musical,  and  dramatic,  imperial, 
celonia],  and  intetnational-^will  come  before  the  commission 
recently  appointed  to  deal  with  that  subject 


OBVBBAL    VOTES. 


Oollisionfl  at  8#a.— K.  Trdve  has  snbntisd  to  Oi 
Freooh  Academy  a  new  system  of  signaOing,  wift  ^  ^ 
jeot  of  diminiiihiag  the  frequency  of  oollMoosttsn.  b 
proposes  to  employ  a  signal  which  will  pttmit  thi  oiorf 
the  watch,  on  perceiving  a  vessel  a  short  diattnot  akiit 
make  known  to  those  on  board  of  her  the  tM^on  vtickk 
intends  to  pass  her,  and  that  instantaseondy.  The  mOoi 
by  which  this  is  to  be  aooomplfshed  coDsiiti  in  tlis  wiq{  i 
green  or  red  fire  ignited  by  electricity,  the  mesas  of  jm^ 
contaot  being  dose  at  band.  The  green  firewooU  ikovte 
the  helm  is  put  to  starboard, and  the  red  Ihst  itkNtti 
port  Tnia  is  to  avoid  the  danger  of  odliDOBsfiira^l  lift 
vessels  going  on  the  same  tack. 


British  and  Foreign  Patents.— A  xecent  numbsr  of  & 
CommusioH  0/  Patents  Jowmal  gives,  in  a  tabnkr  fcro,  <k 
number  of  patents  granted  during  the  last  thirtj-teefMa 
The  following  are  the  numbers  for  the  year  1874  :-Orat 
Britain,  British  India,  and  British  Cokmies  sad  D^fr 
denotes— Great  Britain,  applications  4,482,  pateti  mU 
3,162 ;  British  India,  80 ;  Canada,  2,251 ;  Cape  of  GixilB(f(, 
none;  Ceylon, 2:  Ouiana (British), none;  JamaiGB,5:linD* 
tins,  none ;  Newfoundland,  none ;  New  South  Wale(B,de ;  5«v 
Zealand,  none ;  Tasmania,  8 ;  Tnnidad,  none ;  yiotaria,BBBL 
Foreign  States— Austria,  1,320;  Baden,  134 ;  BtTSii,  IST; 
Belgium,  2.264 ;  France  (patents  and  oertifloatetof  aairto), 
5,746;  Italy,  580;  Portugal,  none;  Pnosia,  187;  Bvai, 
none ;  Sardinia,  none ;  SeoLeny,  339 ;  Svedtt  and  Homj. 
188 ;  United  States,  applicationa  21,602,  psteili  paid, 
13,599;  Wurtemburg,  168« 

Exhibition  of  Objects  of  Retlle  Art  is  Oetmr- 
A  permanent  exhibition  of  the  moat  noteworthy  e^i 
the  fictile  art  in  Germany  and  other  oountries  baa  mi^ 
opened  at  Coburg,  and  to  the  museum  is  to  be  addeitM^ 
school  for  the  teadiing  of  moulding  and  painting,  lipi^ 
Austria,  Denmark,  and  Sweden  have,  as  weD  aa  G«H9i 
been  represented  in  the  exhibition ;  and  flia  Ns  ■ 
Saxe-Coburg-Ootha  has,  until  the  site  for  the  siUbttsafli 
the  schools  shall  be  readv,  lent  a  pavilioQ  inkispakiBB- 
ceive  temporarily  the  artideB  exhibited.  The  fintdias 
section  is  devoted  to  common  pottery ;  the  seoood,  tD  obja* 
which  are  of  a  slightly  higher  order,  such  aa  aitjdw  fa 
household  use;  the  third  consists  of  fine  sampIefofUBa 
and  semi-porcelain ;  and  the  fourth,  of  fine  poccdamJE^ 
most  varied  apfilication  to  articles  of  utility  and  hoe? ; 
this  last  class  is,  however,  to  be  restricted  to  aitidev  c 
German  manufacture. 

Gas  as  a  FueL—Whilst  the  majority  of  the  ine- 
masters  of  Pittsburgh  are  waiting  and  watching  till  Nflsi- 
Graff,  Bennett,  and  Co.  shall,  at  a  cost  of  £1,000  a  mile,^ 
brought  gas  to  their  mills  and  forges  from  a  weB  90  m 
away,  capitalbts  in  the  United  States  arebayingv^*"'* 
which  lie  around  the  one  from  which  Meaara.  ^^'*^^^^'£ 
and  Co.  are  hoi|ing  to  aacnra  a  supply.  SonultaBsMT  ^ 
excitement  which  ia  beginning  to  appear  through  v 
United  States  iron  trade  in  relation  to  the  serioas  cb^ 
inevitable  there  from  the  use  of  well-gas  aa  a  fiulaiV 
branch  of  indnatry,  ia  being  increased  by  the  nccfla  s 
Measrs.  Rogers  and  BuroLfidd.  This  firm,  it  will  be  leo^ 
looted,  was  the  first  to  use  well-gas  in  irousaakiBf .  S^ 
down  their  works  in  a  new  locality  forty  miles  s^o[^J^^ 


matfoQ  now  to  hand  is  that  they  have  becnsaooaarfalj^ 
ing  it  in  both  the  wells  which  they  have  there  ba«v^ 
Leaving  the  United  States  ironmasters  to  ^adapt  th«a>* 
to  the  new  condition  of  things  as  best  they  a»art^^I 
significant  to  the  ironmasters  on  this  sida  thata o^^ 
now  being  distributed  amongst  the  leading  ^"P^^^Sj 


blast  together,  to  effiect  at  LeeoUmrgfa.     The  v      ^ 
Liverpool  metal  merchant,  who  has  just  Tetunadwp^ 
of  inepection  of  the  mills  and  forges  of  the  UnM  9i^ 
JSn^ine&r, 
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hkl  OF  THE  SOCIETY  OF  ARTS. 


No.  hm.    Vol,  XXIII, 


ZIDAT,  OCTOBER  29,  1875, 


BEEDIHGS   OF    THE    SOCIETY, 


iirsTiTirrioirs. 

Hollo  wing  Inatitatioiis  have  heeiv  recseived 
pion  since  the  last  announcement : — 

^^  (by  Glttflgow),  Arademy  Evenrng  Olasaes* 
College  for  Working  Womsn,  5,  Fit^roy- 
,  Fttooy-tqoaro,  W- 

CajnCEEGlAL  E3C&MmilTI01TB. 

I  programme    of    thosu    Examinations     for 
now  ready,  and  may  be  had  yratit^  on 
|itm  to  the  Secretary. 

KXTIRCTIOH  OF  FIBE  III  flHIPS, 

iFothcrgiil   Gold   Modal  is  offered  for  an 

s  mean^  of  preveatiRg  or  of  extinguishing 

,  board  ahip-     Commumcations*  illustriited 

b©  by  modek  or  working  drawings,  must 

\  in  to  the  Sodel^  not  later  than  the  Slat  of 

1S75. 
jf  Council  wOl  take  into  consideratioii,  with  & 
\  reward,  tbo  beat  written  papor  containing 
ons  fitted  to  lecure  prevention  of  fire,  or 
to  be  udopted  for  the  safety  of  life  and 
r  when  fire  breaks  out  on  board  ship. 
i  Council  reserves  to  themselves  the  right  of 
flding  the  medal  or  reward  offered,   if»  in 
I^liuon  of  the  Judges,  none  of^the  communicar- 
lit  in  ore  deaiarving. 


MISCEILAKEOUS, 


PORT 


OF    TRIESTE, 
MODEHK, 


AKCIENT    AND 


da  E.  Bortoa,  Her  Majosty'i  Consul  at  Trieit«, 

'to  grcit  emporiam  of  Austrian  trada  liea  in  north 
-1  tuJe  45a  as'  a^^  gjj^t  iongitudo  {Gfemiwich)  13°  46*, 
'  ■>  heurt  of  th  &  temperate  zona,  wad  almoat  at  the 
►c  th©  Julian  or  Soutb-Eaatam  Alps. 
■  Adriatic  Gulf,  whose  bngeraxifl  trendR  from  aoath 
t'j  nortb'Wtst,  formB  at  itfl  cnrvinf  hij»d  a  minot  inlat 
y,  whose  (greater  length  is  di^poBod  from  aoulh^weit 
'ith^eiub,  almost  at  &  right  aagle  to  the  Eoaia  line, 
ijfm  is  (ho  (>olfo  di  THe«la  (Siatu  Tergoatinua). 


jjMla 


The  mouth  maaroroa  aome  16  geographical  reotiUneaC  J 
mil«a  from  G^rado  to  Cape  SalT<5re^  the  north -warteniiiio** 
projection  of  the  litrian  paninanla.   Hi»a«f  od  from  poisft  ■ 
to  paint,  the  rireumfereaoo  in  round  natnberB  maybe  m  M 
miles  (rectilinear  geographical)-      The  higbt  »  »«u^  ■ 
di^-ided  inle  Bectiona  by  Ihe  rocky  prujectioiiB  of  Dumo 
^d  Miramar.    The  north-weaUim  bay  is  the  8&cca  d* 
Dmno  (Biiiua  Diomedea),  which  reodvcA   the   Timavo 
Eiver,    and    the    eouth-eaatam    repreaenta  the  binoa 
Tergeatinua  proper,      Trieste,  therefore,  haa  one  grea|  j 
advauta^d— it  is  the  most  inhmd  of  the  nuighbourmg:^ 
porta,  even  Venice,  and  it  ia  the  naturaJ  atatlon  for  V leaoa  ■ 
and  the  heart  of  the  Anatnan  Empire,  , .  ,     . 

Immediately  alJout  the  city,  the  shore  hue  which,  de- 
fined hy  the  atony  tacarpmeut  of  the  Caino,  the  hmeatone 
platform  which  aupports  the  Julian  Alpa*  after  runmng 
in  a  straight  and  often  in  a  perpendiquUr  line  from  weat 
north*wf^t  to  south  aouth^Ortflt,  sweeps  round  sud- 
denly to  the  south-weat,  at  the  noith  of  the  new  tow% 
where  the  railway  atatiou  now  stands ;  and  it  preiOTTW 
this  direction  aJotag  the  sea  front  of  the  harbour  aa  fiUTiS 
the  projection  called  8anf  Andrea.  After  that  the  ahoro 
line,  now  eocenic,  not  nummuletic,  refiumea  itft  formej 
curve,  and  once  more  tpendiug  wi^al  north- west*  to  aouth 
south-east,  defiuea  the  eaatom  bank  of  Muggia  Bay, 
a  aplendid  natural  harbour,  which  has  by  no  meana 
risen  to  the  development  which  it  .leafeTvea. 

The  chord  forming  the  Trieate  Eoada  is  about  1,^00 
direct  ysrda  feom  the  Faaale  (hghtboQae)  to  the^oppo- 
MtQ  f>r  nortb-eaatOTa  ahore,  and  iti  depth  to  the  arc 
would  be  about  direct  900  yards,  givmg  an  area  of 
1,530,000  aquaro  yards.  Formerly,  more  recetsed  than 
now,  and  auccessively  deep  water,  marth,  «almaa»  oulti- 
votod  laudji,  houses,  and  Now  Town,  it  recdTi?d  three 
torrents,  or  fiumariis,  locaUy  called  Borrom,  wbieh,  even 
within  the  laat  century,  formed  swampy  embouchnroft. 
To  tho  north  waa  the  ]Maiteam  or  Morttjsin,  running  be- 
tween the  Roj4no  v^n^A.  Scorcola  suburha,  and  now  dia- 
charging  north  of  the  new  mole,  No.  1 ;  the  next^ 
definr-d  by  the  height*  of  Longera  and  Gttardiella,^fBll 
into  No,  :i,  which  ran  betwecoi  the  bulges  of  ^^'hiadm^ 
and  HosJiol  (Rozzolo).  The  latter  ia  the  Romd  Fotok, 
wbidi  bai  now  become  the  Toncol»  Klutach.  The 
ooaraaft  within  the  city  and  the  mouths  are  now  built 
over;  the  o»lv  dehouohures  l«ft  are  the  Marteam  and 
the  Klutoob,  a  Cloaca  Maxima  which  annually  carriea 
into  the  port  ahout  1,000,000  cubic  feet  of  fit^oal  matter, 
rendering  tho  north  of  the  new  town,  and  oipacially  the 
fine  villisa  built  upon  the  Scortjok  buttreaa  of  the  Ca»o 
encampment,  eomparati^oly  unwboleaome. 

The  current  of  the  A drititic  begins  to  be  felt  about  the 
Ionian  Isbmda,  thence  it  aubteoda  the  Dalmatian  and 
Ifftrian  coaata,  paiaes  the  Mttg^a,  or  Back  Bay,  ^owa 
round  the  hghthouae  point,  atdi  paaaing  northwards, 
and  atretcbea  down  the  east  ooftat  of  Italy  to  lose  itself 
in  the  gulf  of  Tamnt^.  But  the  tides,  whioh  some- 
timtfi  ritie  to  ncorlv  four  fet;t,  take  the  inverae  dir^^n 
in  the  Trieate  harbour,  and  the  ebb  runs  from  nortti  to 
south.  The  dL*eharge  of  the  I*onzo  and  the  Timavo 
river*  is  auppos^l  to  explain  the  Trieste  backwater, 
which  is  greatly  mcreased  by  weaterly  wjnda  cauimg 
currents ;  othera  ag^n  attribute  the  inverse  or  north- 
south  flow  to  the  Stegaii^za  (in  Qerman  the  Wider-^), 
as  the  vortex  is  called  all  down  the  coast  from  the  Slav 
Sti^k-    The  Heads  of  Trieste  have  two  main  defects. 

I.  They  are  liable  to  silting  up  from  the  washinga 
of  tho  inverse  current  or  backwater  meeting  tb«  dis- 
charge of  the  little  torronta  and  the  city  drains. 

2p  They  are  directly  open  from  south* west  to  noith- 
west,  and  under  an  obtuse  angle  to  the  winds  ragmg 
between  north  and  east.  Yet  MacCuUoch  justly  de- 
clared the  Tcieate  Roada  to  be  among  the  beet  in  Europe, 
An  eminent  antiquary,  the  late  Doinintgo  Cavaliere  de* 
Roftfletti,  writing  in  the  periodical,  risirm  (Nos*  1*  ft»d 
la,  April  1850),  divides  aa  foUowa  th«  hiafcory  of  ttie 
Trieate  Port  into  four  epocha,  which  we  may  now  in- 
creaae  to  five,  m 
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1.  Eonuin :  beginimig  Irom  the  date  of  Ttie«te  t>oii:ig 
made  ft  Mimicipium  (a.u.c.  57 6^^. c.  177),  and  a  Coloniii 
nndsr  JuMufl  Caesar  (a.vx:  695=b,c.  58),  Kndcndbg  with 

ltb«  fyi  of  the  Weftem  Empire,   a,o.  Ho,    This  first 

[period  thiJa  reprtjaeute  about  6J  centiuiei. 

r  2.  Italic  :  wbose  limit*  are  a,d.  476—1382  ;  lome  900 
TsitrB,  during  which  the  destruoticm  of  Polii  and  Aquikja 
(a.i>,  462)p  the  ohief  Eoman  oentifsi,  cauied  the  rise  of 
the  Venetian  Kepnblic  (a.d.  097]* 

3.  Austrian:  from  A,t>.  1382  to  1717*  when  Trioite, 
which  spDiLtiincously  submitted  to  the  Empire,  waa  made 
a  free  port  by  tho  Emperof  ChailesVI*,a  eomparativetlf 
short  petiod  of  435  years, 

4,  Commofciol :  the  period  eittending^  to  1860;  and 
6.  tnuoYfttion  and  injury^  laating  £n>m  ISSO  to  the 

fetent  day. 
Concerning  these  leveral  epochs  I  wiU  offer  a  few  ch- 
eer vationa. 

I.^ — BoMAK  Peeiod  (a.c,  ITT'-a.d,  475)* 
Trieste  being-  the    eentral    pomt   between  Yenetta« 
Istria.  lUyrist,  and  Pannoaia,  it  natoraUy  attracted  the 
attention  of  the  conqtieronk  whoM  engiueeriog,  b©  it 
tioted^  fur  Burpawed,   in  contraption  and  tn  ciBciitionj 
fltiy thing  attc  mpted  Kince  their  day*       They  found  the 
8iiiaH  Tergf'Htiniiii  proper  a  bay  let*  with  two  lobes.    The 
aorthern  half,  from  the  beginning  of  the  awevp  to  the 
centre  of  the  modem  town,  was  the  arc  of  a  circle  :  the 
touthem  form td  part    of    an  cllipee,   and    here    they 
rightly   determined   to    bnild    their   out^r   port-     An 
lilet     (perhapi    two)    with    a    nucleua    of    landatooe. 
I«are    on    this    limestone    coast,    lay    distant    about 
'^oae  mile  from  their  city,  it  measured  nearly  100  fathom b 
In  drcrumferenc^  toid  36  in  diameter.    This  they  con- 
nected by  A  reef  or  natural  dyke  with  that  part  of  the 
ihctfo  which  is  Btill  known  aa  the   Camarzo  (Campo 
Ipffarrio),  and  here  they  raised  their  western  mole,  120 
Irfathomi  (72(>  feel)   long^  in  two  lenj^ths  of  40  and  GO 
hfrthoms,  wisely  leaving  an  openings  of  20,  so  as  to  eBiiat 
^mther  than  oppoae  the  nataral  current  by  ^vhieh  the 
harbour  waa  kept  from  Biltmg  up.   This  islet,  afterwarda 
termed  the  Zucco,  fronted  by  water  60  feet  de^p,  wa«  pro- 
fided  by  them  with  a  pharos  on  an  octagonal  baae.     The 
double  mole,  bending  north- west  by  north  to  north,  was 
com  posed  of  fine  cut  blocks  6  to  8  feet  square,  which 
were   irisible  till   175L      The    exam  pi  ei    of   Aquiieja, 
Ba^ennpi,  Ancona,  PuKZuoli,  Pompeii,   und  a  host  of 
other  places  in^gait  that  they  formed  arched  cauae- 


the  days  of  olden  history,  where  the  Mob  Giuseppino 
now  pr<tject8  from  tho  Piazza  Giuseppe  IL,  they  tbrew 
out  their  oa^tom  arm,  another  arched  pier,  ISO  la  thorn  e 
F  (1,080  feet  J  long,  in  water  6  fathoma  deep,  and  the 
'  included  space  formed  the  Porto  esterno,  or  Dell©  nari ; 
It  is  now  popiOMly  called  La  Siicchetta*  Tho  Romans 
also  laid  oat,  eastward  of  the  markets  and  the  merchanla' 
quarters,  tho  inner  port  or  dock  (Darscna,t  or 
Porto  Interiore),  a  basin  similar  to  those  which 
we  see  e  very  whore  along  the  Mediterranean  shores, 
from  Algeciras  to  Eayrtit.  It  wae,  dowbtleea, 
immediately  at  the  foot  of  their  walled  town» 
which  extended  in  pear-ehap#  eastward  up  the  hill 
crowned  by  the  Temple  of  Neptune.  To  judge  irom 
later  days,  the  form  of  the  dock  was  a  truncated  triangle 

*  tills  Arched  iriol«  iM  j&ppari^ntiy  Dr.  de*  HoiieUi'i  ihioi-y;  the 
■djololng  lime  Rriman  ports,  Gcdju,  SapU  Crore,  imd  Sctliana 
show  no  lifni  of  It,  fcud  cdr tinted  then^sfltvis  wtth  a  itwj>  whloti 
might  or  might  net  In^e  lieen  proTlded  with  a  br!d|;^o.  The  tlJtfng 
cmrrvfiti  mtm\A  b»ve  bteu  diverted  from  the  outer  port  of  Trlcmto  by 
till!  euUm  idj0]«*  ' 

f  The  ilicliojiarlej  nt^Hcm  and  Spaolih)  mfckoI>ATSmft  ao  «qalra- 
le&t  tit  tho  OiTCk  ivBoripas  Xi^^Vt  Iho  Littn  Portui  Interior 
and  the  Inw  L«iip  Ar**riji,  "  la  parte  Hu  Intomm  del  porta,  clnt*  pe' 
lo  pito  da  marapHm,"  »  dQck]r«nl,  *  w^t  doclt*  Tho  AmMmad  Turlt^ 
Have  ftdoptwj  It  ia  the  ioftut  El  Damuii  atid  the  corrtrpled  Attam- 
■aciai  (Et  Tfcr»ftt)*h}.  Some  dfrif*  tb*  two  latter  from  Tanh^ 
Kiwnah j  a  ooiLminuiriat  dtpOt,  aei  uioo  ory,  a  bmnelt. 


with  the  shore  for  base,  and  a  narrow  < 
north-west.  The  eastom  arm,  whA  fanwd  t^  1 1 
projecting  perpeadicQlar!^  from  ih«9  skir«;  lAi 
called  **  Molo  della  Bandjcra  /'  thi)  wtt^oA,  1 1 
erection,  diaposed  at  an  obtuse  aii^t«  la  the  oi 
verged  towards  the  fertner^  Thii  mnet  p«ii  | 
shrank  away  from  the  city  wpll%  bnl  it  pmtk 
Yarioua  changes^  till  about  t^  mddlt  «f  Ikj 
century,  under  the  name  of  Mmdnwctio,  I 
noiiaeed*'Mandratsho;"»  Thet«niiv«i| 
dneedby  the  N»:?a])olitan  ojid  Genoc 
i^e  i«et  of  Chorlea  VI* ;  it  i^  stni  pif«aiti« 
of  the  short  quay  which  extends  tea  tfai  tel 
mole  to  the  fiah-market  (Feacheria).  ^ 

The  Romans,  moreoTori  had  a  number  «f  i 
ports,  small  paratlelogtami  of  maaonry.  ■  ^ 
preserved  on  the  eoii$U    The  poeilktia^  m 
ramaina^  may  be  traoed  at  Cedaa,  Gtipum^ 
Seetiana,  and  Duino  to  the  north ;  and  j 
Muggia  or  Back  Bay,  at  Bant'  Aodni,  I 
Servola  (Silvula  ?). 

II*— Itallui  P»iion  (skJSh  47^1115. 

The  history  of  this  age  it  {me  ol  £m  ^ 
secure  liberty,  ever  threateii«fi  br  HiHiil 
barbarian  incnrsions*  The  two-lalaportvai||[ 
have  been  prciierTcd  to  a  oertaixL  esteut^  ^''l^l 
neglect.  In  a.I}*  1150,  two  salaried  m  '^ 
one  notary  had  charge  of  the  qnays,  harp 
and  snbseqnent  statutes  were  pajsed  (ajl  Ht^  1 
U64,  U^d),  which  forbade  sand  and  soil  to  kM 
the  wiittr,  or  the  stones  left  by  the  £«eia  I 
removed  from  the  inner  mole  of  Ihe  ctito  | 
Probably  the  Daiaena  or  Inner  Port  tiiflSoed  isr| 
use,  snd  poisibly,  daring  this  epoch,  the  htdsf^ 
western  and  smaller,  called  Delle  BtjcdMl 
eaatem,  Dclle  Porporella,  a  namf"  ftppli*4  <* 
the  I'oniniiula  to  old  mined  ni<^ 
about  the  middle  of  the  ItaHc  , 
torrent  do  win  ^  under  the  eattetii  ^a 
tlbl  Torrente  still  retains  the  name,  was  i 
the  name  of  Portlfm  (UtUe  gate),  or  Oyiaklill 
corrupted  to  Triborgo.f 

m* — AUSTEIAN  PERlon  {a.D*  13936*'t7tl^  ^ 

According  to  some  authorities  Chariii  ?fc  1 
influenced  by  Prince  Eugene  of  t^Tioy4  axttd^ 
plans  of  Charles  V.,  found  Trieste  a  nufr*  aetif  I 
men,  like  modem  Grado.  This  is  not  probfel^ 
city  of  San  Giuslo  had  her  indef^dent  ^■'>*^^ 
h^  bishop  and  chapter,  her  municipal  cvivtfB  m 
Mnd  40  members,  her  own  armed  foroit  ^^„f 
lihhmants  for  adTanced  education— theohigyi 
sophy— presided  oyer  by  Be&edietlt&et  «od 7« 
gaocbetia,  or  outer  fiomaa  BbtI^  VMftDibi^^ 
wanted  in  the  decay  of  commemr  hut  «e  i 
and  subsequently)  orders  for  presertinf  Mid  ( 
the  Dfirseua,  despite  which,  about  jui^-  it;vt,^| 
almost  silted  up.  In  147V,  Ftuii^rick  UU  ^^^ 
storing  the  city  walls,  raised  the  Battem  iMii  I 
wcBtern  mole  of  tho  Mandr&cchiov  120  ^'*^ 
and  crt^ated  mag&fines  on  the  eaiten 
QoYcrnment  Hoose  now  standi.  In  l$i^\ 
then  and  now  called  La  ForteziSi  with  its  I 
Ilotonda,  ¥enexia  or  Zudecc^  and  Bsrbu* 
in  its  present  state  by  Giacomo  Viali&i*  < 
who  fitted  the  C^vic  Battery  with  twenty  i 
lfl6G,  the  Captiua  of  Trieste,  Count  Oeh  T 
Popaito,  after  €Mca,^g  a  terrible  storOr  f^ 
Zucco  islet  a  c^pel  (obleaetla)  lo  8vi 


* ''Mkn(]n«€hle*'  U  cxpliiued  in  th«  dleti 
rniernftdt  uo  jtortOi  cppur*  »n.i  ^i  \UArm,tU' 
Hzholira  i^erke  It  frcrni  **  cuAodliit,  '= 

In  ]lkv  cfLitle ;  KclUc  scbi^lan  (r<.-'  i 

tock,  UiU,  and  *  trachV'  ot "  Uoch,  ^  ,,  jtji^  •»■ 

t  Thn  wonS  I*  pr«t*^f'y  ftlbor^n  i.r,,  i 

t  Both  he   sod  wiothof    1«m»1   h      ' 
DoniulODt,  sre  aow  elsMt  f(nt«i&ta. 
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teotor  of  sailors ;  this  was  rmnei  by  wind  and  weather 
early  in  the  next  century. 

IV.— -COMMBBCIAL  PlRIOD   (A.D.  1717—1860). 

In  June,  1717,  Qiarles  YL  signed  the  instrument 
creating  Trieste  a  firee  Dort ;  the  carrying  out  of  the  de- 
cree dates  from  September  10th,  1718,  when  the  Imperial 
yisit  took  place.  On  March  15th,  1719,  the  patent  of 
commerce  was  given  to  the  Compagnia  Orientale  trading 
with  the  Levant.  The  Salinas  of  the  Gampo  Marzio 
were  warped  up,  and  the  Lazzaretto  of  San  Carlo  (Old 
Lazzaret)  was  raised  upon  the  reolidmed  ground  about 
A.D.  1731.  In  June,  1734,  Charles  VI.  began  his  naval 
armament  of  three  ships  (70,  60,  and  40  ^uns)  and  three 


gallevs,  under  Admiral  Giovanni  Pallavidni,  of  Genoa, 
and  built  two  vessels  (32  and  30  guns).  The  presenf 
Molo  San  Carlo,  still  the  chief  pier  opposite  the  Com 


munal  Theatre,  was  founded  in  1751  by  sinking  a  ship 
of  that  name,  and  by  building  a  stone  pier  300  n.  long. 
In  1788  some  60  ft.  were  added,  and  Hie  head  was  crowned 
by  a  battery,  which  presently  disappeared.  The  Darsena 
was  deepened  and  dredged  in  1721, 1722, 1736, 1741,  and 
1749.  The  Riborgo  Canal  was  purged  in  1741  and  1749. 
We  have  a  valuable  map  of  1718,*  roughly  engraved 
on  copj^-plate  by  order  of  the  (}ity,  showing  her  supe- 
rior oLums,  as  an  emporium,  to  Aquileja,  Fiume,  Portor6, 
and  San  GKovanni  di  Duino ;  and  it  has  been  illustrated 
by  the  periodical  rittria  (No.  18,  May  4th,  1850).  It 
probably  exaggerates  the  depth  of  water,  and  conceals 
the  torrents ;  it  omits  seven  churches,  and  it  shows 
only  by  nameless  circles  the  emissary  of  the  old  Boman 
aqueduct  outside  the  Cavana  (south-western)  Gate ;  the 
Kymph»um,  afterwards  Fonte  di  San  Nicefbro,  and  now 
La  Zonta  (of  wine  lees) ;  and  the  Ustia  fountajn,  at  the 
foot  of  the  Istria  road.  It  gives  the  three  great  gates — 
Cavana;  II  Porto,  the  water-ffate,  where  two  bronze 
Moors  stood  on  a  tower  and  struck  the  time ;  and  Riborgo 
to  the  north,  with  three  roads,  leading  to  Lubiana  (Lay- 
bach),  to  Staribreg,  and  to  Moncolono  (modem  Cionto- 


*  B«r«rflQOM  to  old  pUa  of  the  Port  of  Trieste  in  the  last  oentiuy 
See  page  981  :— 

A.  The  Zacoo,  now  the  **Fanale**  or  lighthouse,  an  islet  110 
geometric  paces  in  circumference.  It  was  built  on  sandstone  (not 
the  common  limestone  of  the  coast),  and  had  a  drcnlar  shape ;  now 
it  is  pyriform  with  the  stalk  to  the  east,  and  a  bastion  of  four  faces 
protecting  the  north-west.  The  Roman  Pharos  Is  lald  to  have  been 
built  on  an  octangular  bese.  About  1666  the  chapel  of  San  Niccolb 
was  built  on  it  by  Count  Carlo  delta  Torre  Popalta,  Captain  of 
Trieste,  after  esoai^ng  a  storm.  It  was  washed  away  by  the  sea  in 
1718. 

B.  The  old  mole  (Molo  del  Lasxaretto  Veochio,  now  di  Santa 
Tereaa),  with  Ito  bocoola  or  passage,  by  meifbs  of  which  boats  were 
saved  fh>m  rounding  the**  Zooco.'*  and  the  scour  of  the  **  Saechetta** 
or  old  port  was  increased.  The  Roman  mole  is  said  to  have  been 
18  feet  above  water,  and  signs  of  It  still  remain. 

0.  Old  pert  or  "saochetta,**  de/boded  eastward  in  Boman  days  by 
a  mole,  extending  towards  the  Zncoo.  and  here  represented  by  the 
Beocherie  mole  ;  but  cut  stones  6  ft.  long  have  been  found  in  water 
f  ft.  deep. 

D.  Interior  pert  (Kandraoohio  or  Dock),  defended  on  the  west  by 
a  battery  of  20  guns,  repaired  in  1690  by  Oiaeomo  Vintana,  of 
Ctorizia.  A  chain  was  thrown  across,  and  in  the  east  (the  direction 
of  the  **Bora")  was  the  Molo  della  Bandiera,  where  Government- 
house  now  stands.  The  Mandraorhio  communicated  with  the  main 
square,  adorned  with  the  sUtues  of  Charles  VI.  and  Leopold ;  there 
was  also  a  tower  (Torre  d«l  Orologio),  where  two  bronte  Moors 
itruok  the  hour.  East  of  the  Mandracchlo  lay  the  **  Saline,"  now 
.the  new  town  of  Trieste. 

£.  The  Boman  walls  of  the  city  were  of  large  cut  stones;  the 
defences  of  the  Middle  i^ges  were  of  smaller  material,  with  pilaster 
buttioisei,  and  vclii  or  passages  passing  ttom  one  to  the  other.  Of 
the  towers  only  one  was  round,  the  rest  were  squares  or  pentagons. 
To  the  south-east  was  the  **  barbaoane**  or  **  dongione,"aname  still 
presored  by  a  Vioolo  or  alley.  To  the  extreme  east  was,  and  still 
is,  the  **castello"  or  **  fortezsa,*'  irith  its  Leopold  bastion,  its 
Bastitne  Venesia  or  Zadeooa,  and  its  Rotooda,  Venetian  work  of 
the  fourteenth  century.  The  dty  had  three  chief  gates :— 1.  Tri- 
borgo,  the  north-eastern ;  2.  Cavana,  the  southern ;  and,  3.  II  Porto, 
eonnecting  tiie  Mandracohio  with  the  main  square.  The  others, 
Donata,  Porticsa,  and  Pescaria,  were  of  secondary  importance. 

F.  Porto  Sporco  (foul  harbour),  probably  so-called  Arom  the  Tor- 
rente  Martesin  (not  shown  on  map),  which  discharges  here.  It  is 
bounded  north  north-west  by  the  Batteria  di  Muslella,  at  the  month 
of  the  Bnrrone  (flnroara)  di  Rojano,  where  the  new  Isnaretto  after- 
warn  ^wp»  aad  whart  Uia  "BUdbahn"  statloa  now  Is. 


yello),  with  the  three  secondary  gatei,  Donoti,  Poitini. 
and  rescaria.  It  does  not  show  the  three  thni>cxuto| 
boat-canals  which  fell  into  the  Salinas,  north  of  tbe  ofl 
town,  where  the  modem  citj  now  stands;  thw  vm 
theOanal  G^rande,  theCanaledi  Riborgo,  or  La  Poitim. 
and  the  Omal  del  Yin,  which,  crossing  the  PiaisettiU 
Biborgo,  and  the  Piasaa  ddla  Bons,  onited  witk  ttt 
Portissa.  It  diows  the  old  Boman  waUi  which  vac 
rebuilt  with  smaller  stone  in  the  Bslie  period,  td 
strengthened  with  buttresses,  imited  by  a pssMgeoU 
the  *'  Volto."  It  gives  one  round  tower,  and  oir 
square,  neglecting  the  pentagons  (?)  built  by  tti 
^mians.  In  the  Zucco  (Santa  Teresa)  mole,  it  afaois  Ik 
aperture  left  for  the  scour,  and  useful  to  bostovtidk 
then  did  not  require  to  round  the  point;  itmaketii 
islet  circular,  and  supplies  it  with  two  pieriflti»  ca 
ninnine  nortii,  and  measuring  twenty,  the  other  eia 
thirty  mthoms  long ;  these  are  now  incorporated  wH 
the  islet,  as  is  shown  by  its  pyrifintn  aspect  fUy, 
on  the  opposite  or  northern  shore,  it  places  the  Bittaa 
di  Musidia*  at  the  mouth  of  the  Marteiin,  or  Bojiao 
torrent,  where  the  new  lazzaretto  afterward!  wMi  sad 
where  the  railroad  station  is  now. 

The  Empress  Maria  Theresa  (a.d.,  1740to  1765],ciIM 
the  «  Mother  of  Trieste,"  ordered  (1749)  the  deoolitka 
of  the  walls,  that  the  city  might  spread  itntf  oor 
freely.  In  1751,  she  built  the  old  kzzuetto,  f^  Hgbt- 
house  battery,  a  fonr-sided  ravelin,  with  m,  to  tk 
north-west,  and  base  fEUung  shorewiuds,  and  fti  sSi 

Eier  (Molo  di  Santa  Teresa),  which  has  done  w  aid 
arm  to  the  Sacchetta.  In  1754,  the  preaeot  Oml 
Grande  (196  fathoms  long  by  13  broad,  boldiBf  1: 
vessels  of  150  to  300  tons)  was  made  or  rather  dnfafrl 
npbytheeflgineerMattiaPirona.  ThesoooerftiifiU 
and  convert^ into  aj^^oMthe  better.  In  I769,tkIiiB- 
retto  nuovo,  or  di  Santa  Teresa,  reserved  fordwit** 
was  erected  to  the  north  of  the  town.  Hen  Mf^l 
sheltered  by  the  Carso  escarpment,  was  opnn  tbe 
Bacino  del  Lazzaretto  nuovo,  or  di  Santa  Tm,  on* 
coming  which  much  will  be  said.  It  waa  dindediite 
two  parts,  and  it  could  contain  ten  large,  or  tfaiitT^ 
forty-five  small  keel.  The  Canale  di  Eiboigo,  or  Dak 
Portizza,  was  filled  up  by  warping,  betweai  17W  to 
1818,  and  the  Bourse  or  Exchange,  was  boiltapai^ 
The  old  Mandraochio  lasted  till  1858,  and  aooa  afis* 
.wards  became  the  Public  (hardens,  fronting  GoTenuBOS- 
house,  and  the  modem  Piazza  (Grande.  In  bd,  tk^ 
the  end  of  the  last  century^  the  city  began  to  awife 
present  shape. 

From  1768,  and  especially  from  1804,  a  mnltitadi  o< 
plans  and  projects  for  the  **  abonimento  "  pmpnww^ 
of  the  Boads  were  submitted  to  the  municipal  »» 
rities ;  happily  they  remained  unearned  out 

Dr.  de'  Bossetti,  premising  that  *'I1  nonfcr  dbIU* 
meglio  che  di  far  male,"  in  1S60  propoaed  to  obriitetkt 
two  chief  evils  by  these  means  (MswaJme  OflMnlips 
conservare  e  perfezionare  il  Porto  di  Trieate). 

1.  By  an  artificial  islet  formed  by  sinking  ships  so^ 
building  an  arched  mole  or  moles  of  msaoniy  at  •>* 
distance  beyond  the  chord  of  the  port,  ao  aatoaii* 
breakwater  and  defsnoe  against  rare  gosti  snd  if*o 
from  seaward. 

2.  By  reforesting  the  adjoining  hills,  and  by  (oaf^ 
the  torrents  with  built  walls  and  basins  where  ttejj^ 
could  deposit  its  mud,  instead  of  silting  up  t^«^** 

An  important  recommendation  which  he  ofaw**' 
to  restore  the  Boccola  or  gap  in  the  Boman  od^i  *  ■ 
to  promote  the  scour,  and  he  would  have  made  itj^' 
puhKury  to  build  all  moles,  piers,  and  qoaya  *  ""^ 
He  saw  the  future  use  to  be  nuule  of  ^n^^ 
the  troe  and  natural  port  of  Triesta    Hie  worJi«» 


•  AU  adjacent  places  of  old  hsd  some  HnsleUa*  Msffl,  ^ 
Mneia,  a  word  which  has  not  been  satisfactorily  expWM.  "i* 
casUe,  aianlolpaUty,  or  colony.    At  Trieste.  U  wm  th«  ^^^ 
northern  battery,  as  the  Batteria  Clriea  waa  the  *OQibm^J^ 
also  had  a  nil4>le  mole,  which,  with  another  f*^^ UTTfi 
jecting  ttom  the  Bt^ano  church  (San  Pittra),  tome*  "• 
^poroo,"  or  (bol  port. 
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l>*T/f/W<'  April  13,  1850)  *'Se  1©  biBogne  di 

.io     o      di      ntion    fltnbillmeiiti    portokni    lo 

iTiiio,   Ti  ei  deatini  il  fti^no  di  Map^^a,  il  quale 

del  Laa^arotto  Vecchio  fino  alio  Sllino  di  Ziiule 

^  1idi>  e  m^re  atti  ad  opera,  o  atazxano  qiz.aIuDqu&. 

I  Tri&ato  gloriarsi  d'avflre  due  portf,  nol  socondo 

potra    Qenza  perioolo  e  con   Homma  utility 

T^  H  tatte  quellQ  occoTrenze,  per  sorviro  alio 

'*  progfJtti  che,  caeguiti  noti  poverebbcro 

rovina  del  primo/*     And  be  ebiiractcriB*^ 

11  **  pgrt  ioBid^  &  port  '*  tia  follows  3^"  Hon 

fto  mdeaao  cbo  cdsji  intendeei  di  diT^quiUidD 

triiire  im  porto  por  Trieatft,     Non  vi  trovo 

nel  dire  i'  volor  costruiro  una  coaa  nelk 

hiv  il   sHQ  porti  nellii  sui  Rada  intenift, 

1    qiianto   111.  untura  lo  comportftj  o  gt&  como 

:r:i  abbHAtiiii^a  quaniio  »i  to!gano  gli  libtiai  @  Ic 

a    (tarrcnta    and    drains ).      ChiunquQ    roglia 

0  coHtni/Joni  iolido  cntro  alhi  corda  dd   duf^ 

Ml  (old  and  new)*  non  potrik  aapettiH  ch^  la 

^  lae  deri  poatorit  com^  b©  lo  morit^quel'  ing^ognfire 

mno  175 1  eliiuso  laboccadel  Molo  Eomanodotto 

jra  *  Mi>lo  di  Saa  Tureaa/  "     I  cannot  but  think 

it.     'My  plan  would  Lave  been  ainiply  to  open 

'K-Mig©  niole>  and  to  prolong  it  aii  a  tentative 


sbaring  m  the  rich  trads  of  the  Beatei^  &nd  the  farther 
Eaat.  Algiers,  MiiraQill^  G-enoa,  Ancoaa^  LfighOfl 
Naples,  aud  Bnndj9^»  bt^g^m  almost  nimultaneouHly  \ 
htush  up  th&ir  old-fkahioncd  eflbtibluhmentSp  and  tl 
eitiuena  of  Trieste  vera  seized  with  a  deoitio  to  oonveffcl 
their  opcm  roads  into  a  closed  port  or  a  nyaltom  of  docki^f 
Thej  complained  that  their  city  had  none  of  the  grei "^ 
wor&a  eztanding  fro  en  Huvrf)  to  Stettin ;  th^t  the 
imports  of  coal  and  iron,  and  thetr  exports  of  prain, 
wQod,  and  dour,  had  greatly  incroiisod  without 
propottianat^  6onTeniences  i  and  that  the  waste  of 
money  in  the  daHj  enibttkation  and  disemh^katicm  of 
:35,DOO  Koll.  zentaeii  (about  1^740  tons),  oo^tisg  per 
annum  IJ89.000  flonm,  was  not  only  a  fv^um  MHmtM^ 
but  a  dmtmufit  §n%srgmi^  for  which  the  consumer  had  to 
pay* 

Aftf^r  1854,  too»  the  grain  trade  had  ao  developed 
itself  that  0hlps,  iiadiug  no  room  at  Trieste,  were  dctven 
I  to  Venice,  Or  had  to  land  their  cargi>ea  in  Lfuggia  (Back 
Bay)  where  the  Sponda  di  Sen-ola  had  recently  heefl 
bought  with  the  view  of  eftablinhing  a  new  port.  And 
in  1B6L  the  ffliat  was  farther  incieiued  by  the  opening 
of  the  Fi^th*Kanischa-Pragerhof  Hail  way,  which  added 
the  cereal B  of  Hungary;  the  two  articled,  grain  and 
buiying  woodfi  were  expected  to  fjrtn  fivo-fii^ths  of  the 


\  fionting  breakwaters  which  could  readily  |  frei^htiig!!  of  that  lino.     On  the  other  hand,  the  roads 


moved  if  fenad  iajurious,  lengthening  at 
Mmc  time  th^^  e^nstent  quays  and  mcirles,  and  running 
imwny  dong  the  town  front  fr^m  the  railroad  to  the 

tine  worthy  desorve^  well  of  hia  conntry. 

ut:  iiie  wa^  devoted  to  adyocating  her  interflBU^ 

pfivfte  hoTirs  lo  studying  her  history,  lit^^ratnre, 

iriuitiiN.     In  1311,  General   Joubcrt  ofFered  to 

i\  (Mayor),  but  he  refnaed  to  serve 

.  .   ,  I  invader.    After  the  defeat  of  Kapo- 

,  Lciiiiic  (1S13),  and  the  recovery  of  Tn<3aUby 

1814),  a  fal^ae  report  was  spread  that  the  eity 

fiusto  waa  to  be  treated  as  a  conquoet,  and  to 

tition  as  a  fr«a  ^ort.    Eoraetti,  a  poet  and  a 

itinr-  lion,  then  girded  np  hia  lotna^  aetadbed  in 

roble  mtinieipal  eatablUhmcmti  of  the 

I  the  pririk^ea  of  hia  n»itive  city,  and 


of  TrieatR  had  cogt  hut  UtUe ;  during  the  thirty-five 
ycara  preening  18  72,  the  total  expenditnro  of  hajhoor 
improvementfi  amounted  only  to  3€O„U0O  florins. 

Bo^re  giving  an  account  of  the  vnrioua  projocia  pro-^ 
posed,,  and  of  tbe  plan  finally  adapted,  let  us  briefly 
coneider  the  evili  to  be  remedied.  The  Eoads,^  I  have 
said,  ai^  comparatavely  open,  exposed  in  winter  to 
northerlyi  in  aummer  to  eouthatly  ffalei.  The  former 
are  chiefiy  the  two  land  winda,  fff«^  L^mnU  (wt 
north-ea^t),  and  the  Fatriu  B<tra  (Boreas),  a  genede 
term  for  the  Baltic  onrrenC,  which  raDget  betwoOl  llQCth 
north-east  »tid  north-erist.  Thia  tnQunttiin  hkit  mahM 
down  like  a  Pampero  upon  the  heated  atmoephere  of  the 
•dihofl^  and  the  sea ;  it  seldom  extende  from  Trieste 
fitf  ^own  the  Gulf,  hut  it  ehfiEciwa  the  ehoro  water,  and 
it  cauees  a   furious  "rcwac,"  its   average  may  be  200 

. ^ .  ,  _  „,^.  „_    days  in  the  ye^ir,   and   Its  violence  during   30  to  WS 

for  the  rest  of  his  life  to  advocate  her  cauae,    prevents  work  in  the   harbour.     Exposed  parts  of  the 


I  her  in  varioiui  civil  4igmti»?8,    He  found 

» H'lf  **  Qf  6,424  flDulfl :  be  left  her  a  flourish- 

I  20,000,  a  total  which  has  grown  to  sixfold- 

«h  19th,  1774,  ho  died  on  November  29th» 

the  ei-ntenjiry  of  his  birth  hae  lately  been 

oelehrated  by  hia  fellow  citiziaafl.     Besetxghi 

,&  critic  who  is  by  no  meana  metily- mouthed, 

n,  Domenico  do*  Bossetti,  ''  Avcva  avuto  il 

I  di  dnrai^  tantt  anni  (GS  years)  a  ice  di  ingen- 

I  olmeno  dirozzare  qiiel  undo  scoglio  di  mare 

I  Quanissitoo  della  coUura  e  doUe  kttere." 

Kxm  OP  Iis^OYATiox  APm  Iwjunr  (I860— IS74). 

had   now  oseaped  the   immediate   effects   of 

i  Gcrmanisation,  and  the  day  of  Constilutional- 

^0  her  a  free  town  a^  well  as  a  free  port. 

■  entitled  himaelf  '•  Signoro  di  Trieste  ;"  she 

«t  diatinct  from  that  of  latria ;  she  return ed 

•af  to  the  Lower  House  at  the  capital,  and 

ftftfico  FoddstJl "  and  municipality  took    un- 

kargo,  often    with    very   iittla  wisdom,  of  all 

nal  arranijcm>mtti. 

to  tho  diijs  when  tbe  puhUc  began  to 

bonification  *'  of  the  Porte.     The  Sue 2 

i  L„^v .....  ill  by  all  iii£cn  axcept  Lord  Palmeraton, 

I  the  Mediterranjaaa  world  with  the  hopes  of 

iJSfWtr  $1  tioTv  4in,  E  taper!  Hi  Roy  a 
l-«*it  of 


iClly,  ai  OhaiBlier  of  CoAmtrte,  I  j  Twrtt^ryi  L 


streetB  must  be  roped  to  prevent  man  being  blown  into 
thii  eea  ;  near  Fiarao,  n  railway  train  hris  been  upaet,aad 
muuy  accidents,  even  fatd,  annUiOlv  occur.  ThefuriDUS 
whirla  of  wind  do  ^ao^  by  cleaning  the  streets  and 
BcavengertDg  the  foul  Old  Town  ;  at  the  same  time  they 
injure  agrie allure  by  rapidly  drying  up  the  rain.  The 
eoforesting  of  the  mountain  plateau  (emboscomrttio  4$l 
Citf-io)  may  mitigate  the  pest,  bat  It  has  already  worked 
some  harm  by  equalimug  tbe  temperature  in  siunmer, 
and  by  thus  nbaliahiug  tbc^  ''Embatto'  which,  rieing  at  10 
a.m.,  bltiw  LLll  4  p«m.  Thia  aea-hreeze  was  mostnsefiil 
to  sailing  shipa  making  the  roads,  and  the  *'  Borino,**  or 
Iand*wind  of  the  samo  acaaon,  was  eqiially  favoorable  to 
thowleaviog  it. 

The  sea-winda  are  also  two,  both  the  gilt  of  totfid 
Africa.  The  **  T^beccio/*  or  soutb-weater  is  rare ;  it 
aoldom  outlasts  the  third  day,  but  the  long  fetch  raises  the 
heavieat  Sf?a  ;  it  hae  to^^d  amall  boats  and  rafla  upon  the 
quays  and  into  the  Bquores.  The  rainy  and  miatv  **  Soi- 
locco*'  (8cirocco)  ia  the  complement  of  the  dry  and 
frigid  Bora ;  the  wind  of  spring,  anmmer,  and  autumn 
often  raging  out  at  stvi  when  the  north- eaalem  blowa 
furinuflly  ftt  Trifiste.  It  laat«  violently  for  twenty  days 
to  three  weeks  per  annum,  and  it  ia  always  a  deprea- 
aing  and  malarioua  current  whos^  t*3pid  damp  how- 
ever, hringa  abowera  beneficial  to  the  droughty  fleldt. 
It  raiaea,  whilat  the  Bora  depreaaea  the  water  t  it  chokBi 
the  twenty- one  drains*  not  including  the  Olonaa  lLaxuii& 
(EHiitftch),  returning  their  niiiaancca  to  the  town^  and  it 
seriouflly  interferes  with  landing  and  emliarkiD^  goods. 
Duiingr  years  when  th'ise  winds  were  abnormally  vio- 
lent they  have  reduced  the  working  days  (toadiDg  aad 
noloadiag)  to  200,   and  even  to  190,   instead  of  Ui« 


984 


JOURNAL  OF  THB  800IET7  OF  ABTF,  Ootobhb*29,  ISTff. 


sonnftl  216,  whkh  does  not  indade  the  72  Bimdayi  and 
fSortlTAlf.  Bat  the  eril  if  gteaiXy  ezaggermted  iy  the 
hiokwardnen  of  the  Port-C^ty.  There  is  not  a  single 
shed  onder  which  to  land  or  house  goods  doringUieheaTy 
and  penirtent  rains.  Instead  of  tramwajs  we  stillfind 
the  primitiTe  "  zwei-sponniger  Eanren,"  long,  low  dravs, 
often  worked  by  carnage  horses^  and  the  <Met  drawn  hy 
a  single  ox.  Turbulent  Montevideo  has  steam-cranes 
on  the  moles;  apparently,  they  are  not  dreamt  of  at 
Trieste,  except  for  building  the  new  port. 

I  was  surprised  to  see  the  state  of  the  principal 
harbour^  and  emporium  in  the  empire-kingdom  which 
had  resisted  improvements  for  sixteen  years.  About 
half  the  larger  sailing  vessels  frequenting  the  port  are 
compelled,  by  want  of  quay  space,  to  load  and  unload  by 
lighters;  and  almost  all  made  fast  to  the  '^rive" 
(quays)  instead  of  being  berthed  alongside,  are  ranged 
stem  on,  so  as  to  be  connected  with  the  shore  by  a 
plank.  ^  This  primitive  fashion  of  taking  in  and  discharg- 
ing freight  is  used  in  modem  ports  only  when  extremity 
compels.  Cargo  was  carried  ashore  by  **£Ebochini" 
without  any*  trace  of  labour-saving  machinery;  and 
ships  were  often  only  too  glad  of  landing  their  contents 
in  any  way  they  could.  For  instance,  the  B.  &  N.  A. 
S.S.  Mtyroeco  anchored  in  the  roads  on  the  evening 
of  my  arrival  (Friday,  December  6th,  1872).  She  oould 
not  break  bulk  for  two  days,  room  being  wanting  at  the 
San  Carlo  Mole,  which,  moreover,  can  be  used  only  at 
low  water,  there  being  no  berth  to  land  goods  at  high 
tides.  On  Sunday  she  found  a  place,  and  on  Monday 
(December  9th)  she  began  work  at  about  9  a.m.,  when 
the  sea  ceased  to  wash  over  the  pier.  The  operation  was 
delayed  by  the  heavy  showers  which  prevail  from 
November  to  May;  nowhere  can  a  bale  of  goods  be 
shipped  or  unshipped  in  a  marketable  condition;  and 
even  the  railway  is  still  frt)nted,  as  it  has  been  since 
1858,  by  an  open,  muddy  space,  over  which  perishable 
commoaities  must  be  carried.  Briefly,  the  Morocco 
was  unable  to  leave  Trieste  before  noon  on  December 
17th,  having  taken  ten  dear  days  to  discharge  and  load, 
instead  of  two  or,  at  most,  three,  paying  her  crew  £400 
instead  of  £120.  It  would  have  suited  her  far  better  to 
pay  at  once  £100  for  proper  accommodation  than  thus 
to  be  mulcted  for  demurrage.  The  circumstances  were 
exceptionally  against  her ;  but  during  the  six  months  of 
of  ''Bora-gales"  and  "Sirocco-storms"  at  Trieste, 
matters  are  often  worse  than  between  the  6th  and  17th 
December,  1872.  Finally,  between  that  time  and  May, 
1875,  there  has  been  no  attempt  at  improvement  except 
a  few  dynamite  mines,  sprung  to  deepen  the  "sacchetta" 
or  space  between  the  Molo  Sartorio  and  the  <*fanale  " 
(l^thouse). 

The  first  and  the  last  sensible  proposal  for  benefiting 
Trieste  was  made  in  1856.  Mr.  Clark,  an  £ngli£ 
engineer,  was  authorised  by  the  Imperial  Government 
to  apply  to  the  munidpality  for  a  concession  and  a  grant 
of  £800,000.  The  object  was  to  make  a  tunnel  of  826 
metres  through  the  macigno  or  soft  sandstone  ridge, 
called  San  Giacomo,  which  separates  the  city  iiom 
Muggia  Ba^,  and  to  lay  out  a  regular  port  with  basins 
and  moles,  m  the  noble  natural  harbour  behind  or  south 
of  the  dty.  But  it  was  objected  that  the  removal  of  the 
shipping  would  injure  the  owners  of  houses  and  maga- 
zines in  the  harbour  of  Trieste,  upon  which  much  capital 
had  been  expended.  To  this  difficult  there  are  two 
solutions,  firstly,  Muggia  Bay,  a  safe  port,  defended 
against  the  winds  by  the  two  points,  Sant'  Andrea  and 
Sottile,  and  easily  fortified  by  batteries  against  attacks 
£&tal  to  the  new  port  at  the  edge  of  a  larg^  commercial 
dty,  would  be  a  general  amelioration,  and  what  improves 
the  whole  must  be  held  to  improve  the  parts.  Secondly, 
a  line  or  lines  of  tramways  from  Muggia  Bay,  along  the 
shore  of  Sant'  Andrea  ana  the  city  frontage  to  Uie  railway 
station,  would,  instead  of  deteriorating,  raise  Uie  value 
of  property  throughout  the  line  of  improved  transit 
The  present  state  of  affairs  and  the  future  prospect  will 
be  still  worse  when  the  new  port  shaU  be  opened  to  trade  * 


not  only  will  hoose  psopeiiy  aaffsr,  bat  tbsiAofe 
will  be  condemned  to  inevitable  loss.  8«c^  ho 
are  the  short-sighted  views  of  individnal  pcofit 
prevaiL  Only  latdy  a  lisw  Grade  merchanti  hen 
able  to  prevent  the  filling  up  of  the  malsriwi 
Grande,  because  their  brigantines  oodd  no 
anchor  under  their  windows.  I  may  hsce  note 
part  of  Mr.  Clark's  scheme  is  about  to  be  rsrini 
tramway  gallery,  ei^  metres  broad,  is  wpan  jit» 
posed  between  the  Piazza  Santa  Oattaou  lat 
Muggia  Bay  bdow,  or  north  of  Servola.  The  om 
induding  a  small  reserve- fund,  is  laid  at  a  maiiBHiB  « 
£200,000;  and  as  ground  at  the  dty  end 
from  25  to  200  florins  per  square  metre  and  3  flotifisiDli 
suburbs,  we  may  expect  to  see  it  in  the  Londm  Diikii 
But  Muggia  Bay,  the  true  port  of  Trieste,  b  beii 
rapidly  occupied,  not  by  Government,  as  it  ihosld  h«i| 
been,  but  by  private  oompanien.  Beginiring  fron  As 
north  we  find — 

1.  The  Tecnico  Triestino.  These  iron  wotki  hsn  i 
considerable  establishment  behind  the  shore  md  fte 
Servola  road ;  as  yet  they  have  not  occupied  the  yiter 
side. 

2.  The  Austrian  Lloyd,  whose  diell  of  HiltenitoK 
is  said  to  have  cost  ovtf  half-«-million  of  floosi;  fte 
large  and  expensive  building  yards  and  irafabope 
occupy  a  large  sea  ftontage,  and  a  long  thin  wiQ  p> 
jecting  south  is  all  the  protection  required  flpaa 
weather. 

3.  The  Navale  Adriatico  (SchifEn^erfte  S.  Mwol 
formerly  called  from  its  founder  the  Oantien  Tooaao, 
covers  perhaps  the  beet  place,  and  is  dsCBadd  bj  i 
short  thin  pier  projecting  from  the  oeotre.  TUi  e*^ 
blishment  is  understood  to  be  insolvent,  and  non  tibiE 
one  ofier  of  purchase  frt)m  England  has  been  nniBi 

Beyond  the  latter  the  ground  is  occupied  If  fti 
gasometers,  by  an  extensive  rope  manufjukuj^iyfte 
village  of  Servola,  and  by  the  new  sLanghfes^iBin; 
about  these  abattoirs  the  country  is  deddedly  nhM 
and  calls  for  plantations  of  the  Eucalyptus. 

During  my  first  visit  to  Trieste  (1856)  I  hid  aotei 
the  merits  of  Muggia  Binr,  and  when  taking  chnge  i& 
1872  of  Her  Maleiky's  Ckmsulate,  I  introduced  the  sib- 
ject  to  His  Excellency  the  (Governor,  Baron  Ceiohi,  id 
to  the  Preddent  of  the  Maritime  Goyemment,  GbevBHa 
Alber  von  Glanstatten.  Both  lent  a  willing  esr  to  nj 
proposal  that  a  plan  for  converting  Muggia  Ba^  into  t 
port  be  submitted  to  engineers  and  capitaliiti  m  E^ 
Umd.  My  proceedings  were  commnnicaled  to  ». 
Thomas  Page,  C.E.,  whose  name  is  known  in  oooneotiD 
with  the  Thames  Tunnd  and  the  Westminster-Msi; 
unfortunatdy  he  had  other  engagements.  ThispivjA^ 
like  the  tumid,  is  by  no  means  dead ;  during  the  hi 
few  months  there  has  been  much  talk  about  it 

I  now  proceed  to  notice  with  necessary  hotSum^ 
prindpal  plans  and  proposals  for  the  "bonififatOTi''(rf 
the  harbour  between  1856  and  1863.  Daring  the  litta 
year  Sir  Charles  HarUey,  C.K,  the  chief  endnes  a 
the  works  at  the  Danube  Mouth,  was  invited  bj  ^ 
"Hafencommisdon"  to  give  his  official  opinion  iqxn  lb 
thirteen  proposals  whi(£  had  been  submitted  to  it  Of 
these  twdve  proposed  to  improve  the  harbour  sad  ess 
to  build  a  ship  canaL  The  distinguished  Englidi  fti^ 
neer,  I  believe,  was  in  favour  of  a  lon^  mole  m  m^ 
wuds,  and  perpendicular  from  the  Baoino ddLsar^ 
nuovo  (the  Quarantine  Basin),  now  unhappily  fSUi  i^ 

I.  The  plan  of  the  FrateUi  Martin  (Dec  31,  U^ 
proposed  to  increase  the  harbour  aooomniodatio&  ^^ 
longing  the  existing  piers,  which  are  now  elsfSB*  »• 
ginning  from  the  south  they  are : 

(1.)  liolo  Santa  Ttrcaa  (Lighthouse pier),  the  togW 
extending  from  the  old  Lazaretto  now  a  Gotoi**^ 
depot,  to  the  lighthouse,  and  arresting  by  its  eohd  dn 
the  scour  of  the  Saochetta  (inner  or  soatheni  hirtog^ 
The  same  depdt  has  within  its  walls  two  more  IM* 
of  moles  which  were  built  by  and  used  for  the  oldirt  * 
the  three  quarantine  grodnds. 


Mai&  Bariand^  Or  Moia  M  Oarhm*,  &0111  the 
bmaa  who  bniltit  uid  &-om  its  modem  cue  ;  it  it  n 
mnrm  Bttiixip. 

Jfol«  ^r«ifj^,  &t  the  Bhwep  onglo  wliere  the  nhom 
8gM2€hetia,  bonditig  frgm  a<irtt-west  to  north-wifft* 
ii»  korbutu'  proper.  TtU»  little  projectioix  bau  a 
wtiihf  a  neceasftTj  waiting  in  all  ih^a  other  piera 
be  todowia^  and  No.  ^X 

Mifi^t  d^'fr  Ptere  QftU^^  called  from  the  bHcka  here 
I;  it  is  about  18  pAC^i  long* 

iJll^i'     6.tr£6mu^    a    loaj^er    Imo   uff    which    BhipS 

^^pif  when  perfbrDiiDg  short  (^uarantino.     It  in 

^■^10  Ca»i[io  of  the  I.  R,  Guardie  di  Fiiuutze 

^HFu3b«),  a  painted  bmlnlin^,  capped  b|-  an  old- 

HK  anemometer,  whore  daUj  obserratioQB    are 

■S  nt   S   a.m.      The  Feinale  (Pharott)  tower  ako 

I  ih^  ^VtU^  of  the  thermometer  and  barometer  upon 

fti   ^^  1  I.T-Like  aculo,  with  a  movo&ble  woodcm  alat; 

tits  uxc  lia  usual  C<]Dtignide ;  and  it  would 

xhAt  our  jihtp  instruments  should  bo  pro - 

t  with  ihifl  Bjstero,  aa  well  afl  with  Fahrouhoit  liud 

iah    inchea*        OhHrTationa  Cor  weather  are  also 

Ti   tho    roof  (capok)  of  the  I.  R,  Academy  of 

^3  and  Navigation;  hut  the  arrangements  are 

L  ;U  enough  ;  for  instance,  there  is  an  utter  want 

'logical  iaatruments  in  a  citj  where  earthquakitt 

3t^Tit,  if  not  8*3 vera* 

i  F<  n*  lor  Unding  wine. 
r\u»^ppino^  opposite  tho  Piazza  of  th**  same 
»,  vnt.r*.  on  April  3»  1875^  the  itatuo  of  the  late 
^aor  MiLitiaiiliHa  waa  unveiled  by  H.LR.  Hajeity, 
111  a  thin  lini»  of  masonry  where  wine  boats  unload 
be  Bouth.  and  on  the  other  aide  the  Austrian  Ltoyds 
mmotimes  foreign  shipi  lie. 

M)  BUia  delia  S^kmUl^  tho  ehortedt  of  the  mole?,  front- 
th«  qiiarters  of  the  Maritime  Governments  pilot's 
IS  (oOTpo  dei  Piloti  e  doUa  Sanita),  oivd  wholly  occu- 
ili^the  Camno  deUa  Sanitii  (health  officer),  which 
\t^\f  been  enlarged. 

JfwEo  5.  Carh^  the  principal  LtndtDg  pier  before 

'L>^:    it   h&s  a  single  iut;h  ut  the  root  and  it 

.  only  enlATging. 

Jl0f&  dei  &$i4,  another  short    or  half  pier;  it 

■irerlsppDd  by  the  new  mole  W,  IV. 

Moh  £iutichf  A  long  thin  line  fit  the  northern* 

<  nd  of  the  bight,  where  the  new  works  begin. 

he  verf  offensive  main  drain  (Klutsch}  discharges 

t'"jU  thf«e  arches  to  the  north  or  almost  under  the 

^Hfc  iheds.      The    Klutich    was    built    partly    by 

^^heilt  ajid  p^irtly  by  the  Kiidbahn.      All   these 

HBi  wnU  and  solidly  made  of  the  ffrti  or  eandstone 

plk*  •djoining  hills.     It  is  a  mat«irial  which  requirrre 

w*wl  KlectioD,  and  the  present  stat^  of  the  maiwnry 

[1  the  day  a  of  ^larta  Thcresft  shows  how  well  It 

^Ldt  sun^  rHin,  and  water.     For  pavemenU  it  ii  not 

V\'<TY  likft  limestone:  but  when  not  weD  chosen »  and 

p^inlly  when  the  jointi  are  wide  and  not  close  aa  they 

«^  WK  the  surface  soalee  and  w«*rs  into  hoi  us.   All  the 

i  pun  ware  bntlt  with  caaasons  and  hchn,  except  the 

B#  nwitttwMnlo  Klutseh,  which  was  laid  on  slabs ;  they 

d  only  lengtheningv  brondsmng,  and  providing 

rohes  niaar  t£s  heads,  ho  as  not  to  arrest  the  scour. 

^  '  '  Tisi*'  or  quayi  also  called  loudly  for  widening. 

H.  1^  nmet  importsnt  plan  for  ''boniBoation"  was 

'  fty  CftT.  9.  C.  Eosenkarti  in  an  '*  Anttag,"  n 


•fihlat  printed  by  the  Austrian  Lloyd'a  Offir^.  May 
MftttL  Tbo  same  merchant  alao  published  **  Denk- 
«ift  £0  dem  am  13  April  ^  1867*  siwischen  den  hohen 
i^islisrien  ikr  FinanBOTi  mad  des  llandele  cinerseits 
HdwK.  K.  Hudhahn-G^ellsehaft  aadeiseits,  bemlg- 
»  dsfl  Hoienbftues  in  Triert  abgeiohloHseDen  neber 
toteuamwi;'  too  t?.  G.  EoBSDkart  Wien,  18G7.  Hi* 
■•  »W  to  preserve  tind  deepen  the  Bacino  del  La^zA- 
«*^  uttOTO,  the  c|iiarantine  basin,  a  meamre  verj' 
f  %itlj  t|i0  cJtijEeni,  and  to  deft^nd  it  by  a  mole 
•  •!vL  Jong,  projecting  from  the  Banta  Ter^a  Buttery, 
^dto  Barcohi  (Ssn  BortolS)*  Theobj^tionawtre 


MOMd 


that  this  ptojoct  would  add  berthage  iuffideat  only  i 
aix' large  vesseU,  not  for  18  a«  the  author  snppoied;^ 
more«ver,  that  instead  of  approachiog  the  town  ^iiem 
worka  would  go  farther  from  it,  where  the  waters  are 
more  exposed  to  the  south*  west  (Libeocto)  and  the  south 
so  nth*  west  (OatrO'Libeecio)  winds. 

III.  Maj  0  r  von  Sohrodor  proposed  two  straight  *  "di  gho" 
OT  projecting  moleS;^  one  from  the  Molo  Santa  Tereaa,  or 
Lighthouse  pierhead,  to  run  almost  north,  and  the  other 
trending  to  the  south  south-west  from  the  western 
Hide  of  the  B^cino  del  Lizzaretto  nuovo ;  both  oonverged 
to  a  mouth  UldO  feet  broad.  This  was  objected  to  bo- 
cause  It  would  cut  the  vAluabto  roitdHtrad  in  two,  encroach 
upon  the  centre  of  the  porti  and  unload  flhips  in  the 
roughest  water. 

IV.  The  plan  of  Cav*  ,T.  Miitwcr  proposed  as  a  pdnd-^ 
pal  feiiture  to  cut  a  cantLl  through  ill e  point  S^.  AndfeOp 
so  as  to  communicate  with  Muggia  Bay.  It  wni  to  ha 
ISO  feet  wide,  suffleient,  iu  £bOt,  mr  three  shipe  abreast; 
it  was  to  connect  the  Baochetta  with  Mnggia  Bay,  about 
!!3trudtho0fs  OBtahlishment,  and  it  was  to  do  croud  by 
two  large  bridges.  In  f^ct  it  wan  a  tnmmzng  hatw^a 
part  of  M.  Talabot's  and  Sir.  Rieter's  systems. 

V.  Capfciin  Drago  PoppoFirh  publishod  (Juno  14, 
18152)  a  lithographed  "Memoria"  and  a  "Piano  del 
Nuovo  Porto  di  Trieste,"  which  accompanies  this  paper.* 
With  the  eoncurrence  of  many  merchants  and  armateurs, 
he  proposed  to  modify  the  *'Talabot*' harbour*  which 
he  oontiended  would  be  most  tojurioos.  The  prtncipiil 
changes  are  in  the  breakwater  and  in  the  part  about 
the  mlway  station.  The  former  was  converted  into  a 
dyke  3,050  jbot  long,  begiiming  with  a  clear  pavMgo  600 
feet  broad,  bet  ween  it  and  the  fanalo  or  lighthouflC  i 
running  to  the  north  by  north -oast,  and  leaving-  another 
dear  passage  350  feet  wide  fronting  tho  now  Molo  del 
Laz£aretto  nuovo.  This  breakwater,  thrown  out  2^050 
feet  beyond  the  **TftIahoi"  dyke,  necesaarily  eneloaed 
more  room.  The  new  mole  was  to  project  1,950  feet  to 
the  south  south  wi^st,  towards  the  breakwater,  thu« 
protecting  the  Lazzarotto  basin^  which  was  to  be 
deepened  and  to  bo  aupphod  with  an  outer  dock 
1,950  feet  long  (north  north -^st  to  south  south- 
west) by  1,450  broad  (east  to  wost).  The  railway 
Dars^'na,  or  basin  north  of  tho  Torrente  Klutseh,  was  to 
be  filled  up  a  by  a  triangle  with  a  base  of  2,000  feet 
Quays  and  wharves  were  to  front  the  city  ;  the  existing 
motes  were  to  bo  retained,  but  the  four  (Hm,  0,  S,  9  and 
10)  wore  to  be  enlarged  to  a  length  of  000  by  a  breadth 
of  1^  feet.  The  Molo  Klutech,  the  northeromost,  was 
included  in  the  made  ground,  and  the  Molo  Santa  Terean, 
the  southernmost,  was  to  be  opened  by  a  wide  scouring 
pagaag^  for  the  benefit  of  thfl  Sacf  hetta.  To  this  plan  it 
was  object*^  that  the  dangers  of  the  Bora  (north-easter) 
caster)  would  be ioereadod,  that  all  but  the  well-ih^itKtil 
8a  oohetta  would  homofe  exposed  to  tbo  fury  of  tb«Ltb«OcfQ 
(south*wQsbor],  and  that  a  Urge  portion  of  the  boiiaa 
fronting  the  town  would  be  taken  to  make  whnrve*.  ^ 

VI.— The  kst  of  these  twelve  projflcts  whtoh  reqUiY^ 
notice  prapoised  to  build  the  new  docks  npon  the  Algiers- 
Marseilles  modoU  north  of  the  Laszaretto  basin,  and  half 
an  hour  distant  from  the  city.  This  was  simply  to  tako 
the  town  out  of  town. 

The  Porto-CttiijJe  was  a  gigantic  scheme  worked  out 
by  MM.  Rietcr  and  Bussi,  the  former  a  merchant,  the 
hitter  a  civil  engineer;  and  it  seems  to  haTO  been  the 
^tft^r- growth  of  tho  Suer,  Canal.  It  was  described  in 
two  works  "  YftrbLndungB-Kiinal  dor  bevdrai  Buchten 
Tmat  imd  Mug^ia,'*  Trieste  1862,  and  *'Dilocida- 
zioni  enl  Porto- Ciinalo  EietoT,"  by  L.  llott.  Bnxm, 
Trieste  Coen  18t33,  The  minute  s^ctione  and 
published  to  illustrate  this  undertaking  were  hig 
praised  by  Sir  Charles  Hartley.  This  mighty 
water  sea-arm  was  to  set  out  from  the  aout 
end  of  the  Canal  Grande;  to  cross  the  Fia« 
deUa  Barriera  Veociiia,  about  60  ft.  abo^e  sea- level : 


•  This  irltl  mppsar  witb  tho  plaoi  of  ih^  * 
tee  offSt  otunlw  of  lit  &  Jinrnttf. 


Tai*iiot'  setKt&sia 


Gui  tJiroiigh  the  riAg^  of  Smx  Giacomor  ^7^  ft,  higli ;  ^^d. 
to  iisae  near  Serrok  Poi&t,  nfter  a  total  length  of  ahbnt 
A  aea  mile  and  a  halt  The  br^tidth  was  to  he  ISO  ft,, 
the  depth  of  water  31  ft^^  Gonlaining  iome  216^842 
tmbk  {iithotziB,  and  the  sole  to  he  sunk  37ft.  below  eea* 
lor^  It  WFLd  to  he  croae^l  by  two  *' moaumentai " 
■feoiidmg  bridge,  ono  174  it.  tugh»  and  the  other  67  ft.^ — 
evidently  to©  low  for  aafo  tmiiBit — together  with  five 
Bwmging  bridges,  on  tho  "IxN-ing"  prmciple,  Piftoen 
tnmBTene  tunnel*,  ffnah  :^H  ft.  below  thi^  canal,  ot  a  tot*l 
of  65  ft  {28-J-37)  bebw  aea -level,  would  enable  the  water 
And  gfkS  pipes  to  pais  under  it  between  city  and  enhurb ; 
atid  it  woald  be  aided  by  a  tramway  or  tmmwayB  eoa- 
necting-  the  Etve  Gnunula  and  Sexrola,  vid  Sant'  Andrea. 

Thia  grandioae  undertaking — whose  expenee  was 
ino4e«tly  fijced  at  I7tCtiO,000  florins— leoked  forward  to 
the  day  when  the  city  ahall  contAin  300^000  souls.  It 
oSer^  the  adr^ntages  of  a  quay  M  ft.  wids  and 
iSfDOQ  ft,  long,  and  cootainin^  a  water  area  of  33  acres 
(L  162,000  squara  feet),  pswsing-  tbrouffh  the  centre  of 
thti  town.  At  the  >luggia  end,  it  would  bring  into  use 
30.000  *'  Llafter  "  or  fathoma  (120,000  metree)  of  building 
IfTotmd.  which  nught  be  expected  to  yield  3,000,000  of 
Aorins.  Thiaf  I  may  note,  was  the  objoot  of  Mr.  Clark*s 
tunnel,  and  of  the  present  plan  before  alluded  to* 

On  the  other  band,  malcontents  declared  that  no 
l)Qtiikg6  had  he^n  mcide  on  the  Ban  Gtacomo  ndi^3  to 
aaoeitedii  the  proportions  of  oUy  and  Bandatone  iind  the 
TKMBihla  exitteaod  of  harder  rock ;  that  tha  swinging 
bridffef  would  cauae  delay »  and  the  tugs  would  injure 
theEankBi  that  the  removal  of  4,771^001)  euhic  motrea 
aboTSi  and  1,IS7,000  below,  aea-Ievel ^estimated  to 
reoniie  10^000  to  15*000  workmen  for  fiw^  years — miuat  | 
at  laaat  be  doubled  ;  that  the  expropTiation  of  2oO  housf^a, 
lodging  6,000  aoiiU,  and  80  acres  of  ground,  inadeq^uately 
laid  down  at  7,231^000  Jlorins,  would  soon  exceed 
:* 0,0 00,000  florina ;  and,  finally,  that  the  1 7,000,000  florins 
of  the  estimate  must  be  extonded  to  45,000,000  florms, 
thus  greatly  excddding  the  Talabot  project.  In  fiict, 
the  puhlic  voice  d&dared  the  scheme  to  be  commercially 
impraotijQable. 


THE  EEtSOURCES   AND   CONDITION  OF 
EOUBIANIA. 

The  kingdom  of  Koumania  was  formed  by  the  anion 

of  thotwo  principftlttieBof  WalUtchia  and  Moldavia  iind^r 

a  firmun  granted  by  the  !^ul tan,  June  12th,  1861,  and 

was  publicly  promulgated  at  Bucharest  and  Jassy  before 

the  end  of  that  year,  the  name  of  Eoumania  being  given 

to  the   united  proTmoea.      Wallachia  is  divided  into 

eighteen,  and  Moldada  into  thirtoen  distrLcts,  each  of 

I  vbich  has  a  prefect  or  governor,  a  n^eeiTer-pc^eineral  of 

Lfaxei,  &:c<     The  chief  cities  art^  Bucharest  in  Wollachiaf 

Imnd  Jaesy  in  Moldavia,  bnt  the  former  city  ha»  bc<oome 

the  reoogniaed  capital  of  the  HoumaDiiin  kingdom^ 

ConsJdiarahlo  ignorance  prevails  tus  to  the  countries 
bordenng  on  the  Lower  Danube,    The  Moldo-Wol- 
llMjhianfi,  the  Servians,  and  tho  Bulgsrians  are  strangely 
t  jumbled  together  in  the  minda  of  the  gtmeral  British 
l^blk  \  y^t  there  exists  as  mtirked  a  difference  between 
f  A  Roumanian   (Moldo-Wallachian)   and  a  Servianp  or 
^ Bulgarian^  as  between  an  Engliabman  and  a  French- 
mitn,    or    German.      There    is    grfater    dissimilitude 
between  the  towns  on  the  left  bank  of  the  riv^r-- 
Galatz,     lamail,     Giargevo,     or    Tm-nu^Severin— and 
[  t^ose  on  the  right  bank-^8ili atria,  Hcistschuk,  NicopoUa, 
or    Wi din— whether    considered    as  to  outward  form 
Kyi  the  buildings,  or  the  oharacter,  hmguagie,  and  costume 
of  the  inhabitants,  than  between  almost  any  neighbour- 
ing towns  that  could  be  mentioned.    Ignorance  seeuis  to 
«xtend  even  to  tho  geographical  poaition  of  Bucharest. 
Consul*Goti&ral  Green  mentions  the  circumstanoe  of  a 
writ  of  smnmonfi,  issued  by  one  of  the  inferior  law  courts 
Qf  the  British  metropolis,  directed  to  Bucharest  "in  th 


Idngdom  of  Eeypt "  ;  and  it  ia  theirfiin  ml  j 
that  latteii  ■ddrened  to  this  BontiDSiuiii  ctpiy  i 
sometiaiiQo  travel  to  India  in  Maroh  of  Bokhfttt.  ( 
years  we  are  informed  that  BttohiBWt  ItMidii 
progress  as  a  centre  of  tbe  onmMrail  tnl  1 
trannactiuns  of  ths  prin^ipiliyaii.    1 
ahioiul  and  the  governrQant  and  nn 
circ dilution  have  been  of  gfdftt  advmlise  toiic 
in  a  bus  inest  point  of  view,     Th*  habit  d  I  -^ 
been  checked,  and  the  local  new, 
necessary  to  quote  regularly  tbft  valoa  of  Ibi 
eecarities  which  are  eztenaively  held  ilk  tliA  < 
exchange  has  been  ertabUahed  by  tha  fnii^ 
and  merchants  to  Cicilitata  their  opotabona  \ 
of  Eonmania'*  was  fomided  hy  Eogtiai  til  1 
capitalists,  in  tg()5,  with  aoapitai  of  oa«  militti 
The  *^Societt'  Fiuandcre  d®  EoomMoe^'  il  «f  f 
formation,  and  besides  there  are  a  nimiWdl 
bankers. 

The  flnancos  of  Roumania  are  goosaUf  <> 
be  in  a  satisfiu:Cory  oondition,  inumach  ■*  lb  li 
rates  of  interest  paid  upon  the  earlier  lotai  btl 
reduced  upon  subsequent  horrowiap,    A  Milr 
portion  of  the  reventa^  is  absorbod  %  tbc  1119^ 
force  is  diviJed  into  four  classed,  namely  t2kf  f 
aimy,  with  itfi  re«erve»  i  the  territariftlimjl 
aervea  ;    the   militia ;    and   the  nationtl  ft  ' 
to wn£,  with  the  mossed  in  the  rural  di*bnda 
ing    Prince  is  the  Commander^iu-Ohkf ;  I 
of  War  has  the  general  adminiabutioD*   11 
army  consists  of  eight  regiments  of  infill^  I 
talions  of  riflemen^  one  battalion  of  poozpunil  J 
two  companies  of  foot  gendarmes,  aad  aoti 
diseiplino.     The    cava&y    includes   twv  a| 
hoaaarfi,  one  squadron  of  tnstmctiofi,  aodtiil 
of   horee  g^ndarmest      The  artillerj  tm' 
regiments  of   i*evon    batteriei,  ona  comp* 
tonier^,  one  company   of   armoarerv,  &al  \ 
of    transport    servicer.      The    ita^    eof|#  1 
of  one  battalion  of  four  companiBS  of  ( 
Hotilla  of  two  companies^  and  the  adu* 
ono  company  of  workmc'n,  one    C0Q>p3Sf  1 
attendants,  and  one  squadron  of  traoqiort  C 
territorial   army  eonaiats   of  eight  t^ 
fentry,    caUed     "  DorobMLze,"     eight 
oavalry,    called     **  Calamshi,-'     and   I 
artillery    for     each    of     the     thirty  -  _^     ,. 
into    wMoh     the    princimlitiea    ars   difyiL^ 
conscription  for  the  standing  ^army  and  thi  I 
army  takes  plaoa  simultaneously,  the  imt!!»*r  = 
drawn  bcsing  takf»n  for  thu  permanent  Mm  5   ^1 
who  are  willing  to  find  their  own  boWM  PjitM 
"calarasbi,"  whatever  number  they  lOMfWf^^ 
The  territorial  id  snbj  ect  to  be  moblliied  si^  ^ 
for  manoeuvres  or  other  aerrioa.    Xhf^  mjI;'j*J*J 
posed  0  f  two  classes.    The  flrst-cjan  ^^■'  J  >  '^  ^" 
from  twenty^one  to  twenty-nine  year? 
not  been  drawn  for  the  permanent  oti* 
tho  second-el[isB  constats  of  aU  thottifnsat 
thirty- seven  years  of  ago  who  have  1 
permanent  or  territorial  armies.     Tlwf  1 
evory  iSunday  in  their  own  districtft,  uidtfi 
more  than  for^ -eight  hours  are  paid  itti 
same  footing  as  the  army,  and  are  itilji^ 
discipline.    The  xnaMes  and  natfotual  |  ~ 
men  of  thirtT*seven  to   forty-ii£   ymo 
organised,  and  may  be  called  out  fbtr  pini 
time  of  war^  or  to  maintain  order  in  timt  d% 
tho  troops  are  conceutratod  for  mani«att«^ 

The  best  railway  opened  in  Wsllacbki 
tween  Bucharest  and  Gluj^ern,  coufieclisg  f    ^ 
with  the  Danube.    Its  length  is  42  EacM^ 
ft  single  line  of  raUs.    It  was  rtpened  oa  Bw  Jl^*^ 
1869,  and  ia  worked  by  the  State.     I;h**I^J 
about  three  ToBm  down  the  rivur,  U  t  y" 
SmiJLfda^  where  ireaseli  lie  when  tho  1 
for  them  to  reach  Giurgevo .    The  n«si  1 
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-J  was  the  extonaioa  of  the  Aiutrttn  **  Lamb^rg- 
ijniOT^tz"  r«ilw4y^  foam  Gucea^a  to  Roman,  witli  two 
BUohcNB,  tiad  ihm  was  opened  in  1870,  Tiio  tiQuiBfit  con- 
ITfed  on  the  country  was  immedktalj  felt  by  tho  in- 
maicd  r/dm  ot  nil  agriciiRural  produoQ  in  its  ni3igh' 
joihood.  By  this  mmm  Bucharest  is  in  direct  rail  way 
jBimmikBtion  with  the  Danube  at  Gdrgevo.  Imme- 
Opposite  tliiirgoVQ  is  Unatahtiefc,  with  ita  railway 
Ik,  It  11  fliau  in  dmly  railway  commanLcatioa 
Teitern  Europe  by  another  line  opfiiiad  in  1872* 
^IHi^liiih  nmifa  amre  mfire  daya,  Le.^  (hg  London 
p&pcis  of  ^CuiidayamTd  at  noon  on  thu  follow- 
ramy^  Letters  imd  newBfuip^tii  poaaing  through 
imim  and  Vtt^nuii  at  preaant  trav m  leaf  qmokly  owing 
I  ^Ui  agreements  in  Auatrta. 

■m  the  reports  fomiahed  by  Yice-Conaal  8L  John 
Lha  trade  of  Jansy,   the  chief  city  of  Moldavia, 
fH  niBny  mtoreatinj^  fucta  with  regard  to  tho  post 
iUkd  preient  condition  of  tho  people.     AUhoiij^h 
^  Viify  romarkaljk  in  it»  exiating  aapect,  it  affords 
intereat  in  the  fact  that  few  oooiitriea  have 
rapid  progroaa  in  everything  that  makes  up 
tiou  of  a  people.     Only  a  few  yeara  ago  ita 
Lta  bad  to  learn  the  Tery  rudiments  of  civiliaa- 
^hfiy  were^  to  all  intonta  and  purpoaeii  though 
"  Europe,  an  Aaiatio  people  in  their  hab^ta  and 
their  immobility,  and  their  aeduded  mode  of 
all  thla  now  b^^looga  to  the  paat,    A  total  and 
change  haa  been  accomplished,  and  with  aach 
that  old  men  lire  still  to  be  mat  with,  though 
fait  dying  out,  who  are  fair  reptflaantativEa  of 

?r  state  of  thinge.    The  pfloplo  of  these  princi- 

tihin  daim  to  be  the  descend anta  of  i*  colony  of 
omaa*,  forested  her©  by  the  Emperor  Trajan; 
Vi^  the  name  of  **  Roumania  "  which  within  iha  last 

*  fmn  biia  bean  introdQced,  and  is  now  universally 
Med  by  the  nativea  aa  the  name  of  the  united 
Utit|^itioa^     Nor  do  thoir  pretenaions  seem  to  be 

''\et  unfounded,  If  upart  from  the   testimony  of 

the  lunf^uage  spoken  by  all  classes  may  be  taken 

ance»      Word*  of   eommon    nee,  auch  as    ffpOf 

panf^  broad ;    iemnHf  wood ;    lapts^  milk  ;    riMit, 

;  n^rtt,  blaek ;  and  numberless  others  are  almoat 

Hu  I  the  conjiigjitions  also  of  the  verbs,  which  are 

number,  ^xa^tly  corresporid  to  the  four  con- 

I  in  lAtiu.    From  time  immemorial  tbi^  country 

IMtla-fleld  of  nationa  ; — Hcythfaju  and  Romans, 

Bulgarians,  Hungarians  and  Poloa,  ami  last  of 

if  to  whom  they  were  in  the  aixteenth  century 

ibmit^  in  order  that,  having  only  one  master,  a 

it  ba  put  to  intem^il  feud;!,  and  a  safeguard 

^aat  foreign  apgreaaion.     From  that  time  the 

was  goremsd    by    Hospodftrs,  appointed    by 

•  t>iilt!in,  who  were  a.lwaji  strangers,  and  ^cner-AUy 
N'l--  ^^5ing   for  little  else  but  their  own  iatoreata 

%  till  at  last,  some  forty  years  ago,  a  native 

■  hk' man  was  created  Honpodar.     Under  his 

(indoavoura  were  made  to  found  schools, 

uls,  and  to  encourage  foreign  settle rs.     But 

iijr  1 1  mil  try  Bub^oquontly  possossed  only  a  few  schools, 

id  Iheso  of  very  inffrior  order,   the  literature  and 

turiiai^  being  too  poor  to  form  a  proper  vehicle  of  in- 

.0,  tho  wealthy  plaases  had  to  aend  their  children 

i/pi  countries  to  be  educated,  mort;  espcciHlly  to 

WKfii,    During  the  l^at  few  yean  national  achools,  and 

mmauf,  for  the  higher  branchfls  of  inatruction,  have 

■n  found td  in  every  town.     They  are  conducted  ep- 

tly  aftflr  tht>  French  model.    The  instruction  at  all 

^  imblie  ttchoola   U  ontiroly  free;  there  is  also  one 

Hty  at  Jasay,  but  the  instruction  there  is  confined 

pind  iJturatura.     The  country  is  purely  agncul- 

It  exports  litrgfi  qurmtities  of  maize,  wheat,  and 

'  ureabi,   besides  cattle,  hidca,  wool,  briatloa,  and 

u    The  rtUple  food  U  Turkish  mius^^f  which  is  said  to 

&w  there   better  than  in  any  other  country.     The 

ttiman  beverage  is  wine,  which  ia  produced  kt  immense 

ties,  but  for  want  of  oarej^nd  okill  in  preparing  it, 


very  little,  if  amyr  ^^  os:porteil.    The  hills,  surrounding 
Jaai^   on  all  aides^  are  covered  with  vtoeyards.    Th9 
produce  of  the  toil,  although  great^  might  be  more  thsA 
doubled,  a9  scareely  one-half,  which  is  almost  qvary-  j 
where  exceptionsilly  good,  is  under  cultivation.      Thw  1 
ia  owing  chiieJiy  to  the  want  of  hands  and  capitals    In  1 
order  losccnio  labourers  to  take  in  the  erop«  peaaiiiti 
mutit  be  ong^ad  somatimes  three  jears  in  ^vatioo,  hf 
which  meina  a  heavy  burden  U  thrown  on  the  landowners, 
and  the  peasants  find  themselvea  in  a  contlnad  state  of 
indebtedness,    Th^  eatatea,  also,  am  nearly  all  heavily 
encumbered.     Manure  is  scarcely  ever  nsed*     Owing  to 
tho  great  want  of  labour  the  system  adopted  ia  to  till 
only  a  small  portion  of  land,  and  to  leavd  the  rfjst  for 
soma  time   to  nature.    Threshing,  sowing,  and  other 
agricultural  machines  are  being  griiduallj  introduced*  J 
The  country  can  scarcely  be  said  to  have  any  induatries,  I 
all  it  C!in  boa.«t  of  in  this  reap  act  being  a  manufactory  of 
vary  rough  cloth,  chiefly  used  for  the  army,  one  for  soap, 
and  one  or  two  for  rough  piper.     Lately  another  hai 
been  oreoted  far  finer  paper  used  for  printing  purpoa«8#  J 
The  want  of  a  more  extensira  industry  Is  much  felt,  as  io'^ 
years  of  pastoral  drought,  which   frequHnUy  hippena, 
there  ia  little  to  ejcport  in  return  for  Iho  immense  quan- 
tities of  articles  of  use  and  luitury  imported.     Another 
great  dra wb:i,ck  to  the  prosperity  of  this  principality  i§ 
tbe  absence  of  a  native  middle -dass.    The  higher  ranka 
of  aociety  have  only  the  law  opened  to  them  as  a  profes- 
sion.    Tho  lowi^  ranks  consist  of  servants  and  peasants ; 
all  other  professions,  tr^eSf  and  commercial  punsufts  ai^ 
almost  entirely  mono  pel  ised  by  Jd  ws  and  a  few  forcigntirrpfl 
The  richness  of  the  sail,  together  with  the  vast  forettftl 
and  abundtint  minerals  of  every  deacription  to  be  found- 1 
in  the  Carpathian  mountains,  have  already  engagod  the   i 
attimtton  of  foreign  speculators^  as  several  achemea  have 
been  projected  to  purchase  extensive  estates  by  means  of 
GompaDiea.    There  ia  no  doubt  that,  if  properly  carried 
out,  and  the  resources  of  the  country  fully  developed, 
auch  an  enterprise  would  turn  out  most  prodtable. 

The  reports  of  OonHul-Goueral  Green  are  equally  in- 
structive with  regard  to  the  resources  ofW^llaohta.  The 
chief  city,  Bucharest,  is  situated  forty  English  milos  due 
north  of  the  town  of  Qjurg:evo  on  the  Danube,  in  the 
vast  Wallaehian  plain  wHch  extends  south  of  tho  CaiwJ 
pathiana,  from  Tumu-Saverin  to  the  8orcthj  BuchaCM%l 
or  Bucuresci  aa  it  is  called  by  the  nmiivoa,  became^  i^ 
the  union  of  Moldavia  &nd  WaUaoMa  profllaiaied  Irnfl 
Princu  Couz^a  in  I  SGI,  the  capital  of  Roumania  as  it  haSl 
prcvioualy  been  for  more  than  two  centuries  the  capitatl 
of  Wallachia.  The  plain  between  Glurgev^  and  Buchar«at  ^ 
rises  to  ft  eonsidarahlo  height  above  the  Danuh**^  and  os 
reaching  Bucharest  auddonly  sinks,  forming  a  hollow  in 
which  the  city  is  placed,  and  through  which  tha  muddy 
stream  Dlmbovit^^  follows  its  tortuous  course  to  join 
the  Danube  to  the  aouth-eastward,       Thu  city  covers  m 
space  of  more  than  twenty  English  square  miles.^     Seen 
from  tho  Giurgevo  railway  atation  on  the  heights  o£ 
Filaret  or  from  the  hill  on  which  the  metropolitan  ohurcti 
LB  built  in  tho  aouthern  quarter  of  the  town,  the  view  is 
entremely  piotuposque,  a  chirm  principally  derived  from 
the  quaint  forms  of  the  spires  of  the  numerous  churches, 
interaperaed  with,  a  profusion  of  aoacia,  poplar,  and  oUier 
trees,  which  atteat,  except  in  the  centre  of  the  town^ 
the  abundance  of  apare  room  for  buihling  purposes.  Th« 
population  is  eatimated  to  be  221,000  aoula,  the  iaoreMn| 
of  late  jeiiTs  having  been  rapid  and   far  greater  tlllH 
the    progress    made   in    building,    by    whkli    hous© 
rent  has  risen  exorbitantly,  and  will,  no  doubt,  continua 
to    do   so.      There    is  a    marked    division    of   cl&ssett 
among  the  inhabitanla  of  the  Ruumankn  capital.    Th« 
BoyaSs  remain  as  eatcluaive  as  ever.      The  military, 
judicial,  and  civil  authorities,  and  the  learned  profoaaiona 
do  not,  as  a  rule,  belong  to  this  class,  but  form  with  tho 
smaller  landed  proprietors  a  separate  category,  with  few 
except iona  not  amalgamating  with  the  Boyards.     Nejst 
come  those  engaged  iji  mercantile  pursuits,  principally 
foreigner*— Germana,  Austriana,    Gree^,   Frenchmen, 
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and  Swiss— who,  again,  keep  very  separate  from  each 
oiher.  The  artisans  of  the  better  class  are  principally 
Qermans,  TransylTanians,  and  some  Frenchmen ;  those 
of  inferior  calling,  Bomnanians  and  Jews,  The  labour- 
ing population  is  Konmanian,  Transylvanian,  Bulgarian, 
and  Gipsy,  if  the  latter  can  be  separated  from  the  Bou- 
manian.  The  Gipsiesare  also  the  professional  musicians 
of  the  capital,  as  they  are  throughout  the  whole  country, 
swarming  in  the  taverns  and  coffee  shops.  The  Jews, 
who,  according  to  the  late  estimate,  are  said  to  number 
247,424  in  the  two  principalities,  do  not  exceed  31,400 
in  WaUachia,  of  whom  15,000  are  in  Bucharest  The 
sanitary  condition  of  the  city,  and,  indeed,  that  of  all 
Boumania,  is  far  from  satisfactory.  The  fever  of  the 
Lower  Danube  is  virulent,  pulmonary  complaints, 
scrofula,  and  insanity  prevail  extensively.  Diptheria 
in  an  epidemic  form  has  been  raging,  especially  among 
children,  for  several  years,  and  if  not  checked  must 
•ventoally  depopulate  Uie  country. 


THB  SALE  OF  FOOD  AND  DBUGS  ACT,   1875. 

The  following  circular  has  been  issued  to  the  borough 
•athoxities  by  Uie  Local  QoTemmait  Board: — 

Sib, — I  am  directed  by  ^e  Local  Government  Board 
to  draw  the  attention  of  the  Town  Council  to  the  Sale  of 
Food  and  Drugs  Act  of  the  last  session  (38  and  32  Tie., 
0.  63),  which  will  come  into  force  on  the  1st  of  October, 
1875. 

In  accordanco  with  the  recommendation  of  the  Select 
Committee  of  the  House  of  Commons  upon  the  Adul- 
teration of  Food  and  Drugs  Act,  1872  (35  &  36  Vic,  o. 
74),  the  present  statute  repeals  that  Act,  together  with 
the  Adulteration  of  Food  and  Drink  Act,  1860  (23 
ft  24  Vic,  0.  84),  and  the  24th  section  of  the  Sale  of 
Poisons  and  Pharmacy  Act,  1868  (31  &  32  Yic,  c.  121), 
and,  whilst  re-enactmg  several  of  the  provisions  thus 
repealed,  it  has  made  many  important  amendments  in 
theprevious  law. 

Tne  following  statement  shows  the  most  material  of 
these  amendments: 

ApponmoxT  op  Analysts. 

Express  power  is  now  given  to  the  Local  (Government 
Board  by  section  10  to  require,  in  the  case  of  any  future 
appointment  of  an  analyst,  satisfactory  proof  of  his  com- 

Stency.  They  are,  moreover,  empowered  to  qualify 
eir  approval  by  such  modifications  with  respect  to  the 
period  of  appointment  and  removal,  or  otherwise,  as 
thev  may  think  proper.  It  must,  however,  be  distinctly 
understood  that  these  jnoviaions  do  not  in  any  way 
relieve  the  local  authority  from  the  responsibiUty  of 
satisfying  themselves  that  the  person  appomted  bv  them 
is  in  every  respect  qualified  to  discharge  with  efif ciency 
tiie  duties  of  his  office. 

Another  important  amendment  is  that  in  future  no 
analyst  is  to  be  appointed  for  any  place  in  which  he  is 
engaged,  either  du^tly  or  indirectly,  in  any  trade 
or  business  connected  with  the  sale  of  food  or  drugs. 

The  Act  of  1872  prescribed  as  the  qualifications  of  an 
analyst  that  he  should  possess  competent  medical, 
diemical,  and  microscopical  knowledge ;  but  section  10 
of  the  new  Act  requires  that  he  should  possess  competent 
knowledge,  skill,  and  experience. 

The  Act,  however,  in  no  way  interferes  with  any 
existing  appointment. 

In  consequence  of  the  difficulty  which  had  been  ex- 
perienced in  obtaining  the  services  of  a  competent 
analyst  for  small  areas,  section  11  empowers  the  Town 
Council  of  any  borough  to  engage  the  services  of  the 
analyst  for  the  county  or  any  neighDouxing  borough,  and 
the  Board  hope  that  the  local  authorities  referred  to  will 
freely  avail  themselves  of  this  new  power.  At  the  same 
time,  they  may  remark  that  the  facilities  thus  afforded 
by  the  Legislature  to  meet  the  difficulty  referred  to  have 


removed  any  ground  whicb  may  have  pteviomly  taoM 
for  neglecting  to  comply  with  the  xequireBieat  of  fti 
law. 

Dunm  07  AvALian. 

Complaints  have  been  made  that  when  a  long  isteml 
has  been  suffered  to  ellipse  betipsen  the  taking  of  ft*  I 
sample  and  the  making  of  the  analysis,  in  the  cm  of 
commodities  liable  to  decomposition,  a  ohsnge  hai  ofa 
U^BBHk  place  in  the  constitution  of  the  article,  wkiok  la 
rendeffsd  the  analysis  unreliable.  These  comphda&it 
met  by  section  13,  which  requires  that  the  ansljni  Mt 
be  made  with  all  convenient  speed ;  and  it  will  beao, 
by  reforenoe  to  the  note  to  the  form  of  eertifictte  ipm 
in  the  scheduLe,  that,  as  regards  perishable  aitideit  fti 
analyst  is  to  report  specially  whether  or  not  soy  nd 
change  has  taken  place. 

Under  the  repealed  Acts  the  analyst  wos  reqnred  to 
specify  in  the  oertiflcate  whether,  in  hit  opDnoo,tia 
artide  was  adulterated,  and  in  t^e  case  of  irtichsof  M 
and  drink,  whether  they  were  so  adulterated  SI  to  be  JB- 
jnrious  to  the  heall^  of  ^e  oonsumer.  In  the^raest 
Act  a  form  of  certificate  is  prescribed,  which  reqsBCibiD 
to  state  the  parts  or  peroentaget  of  the  foreign nstnli; 
but  he  will  be  at  libertr  to  express  therein  hb  opoia 
as  to  the  imrpose  for  whidi  ihe  mixtore  wsi  9»de»  mi 
also  whetner  or  not  the  ingredieotBaze  injntioai  to  hoitL 

The  Act  of  1872  required  the  analyst  to  nsketotke 
authority  by  whom  he  was  appointBd  a  qnaitvlyi^at 
showing  the  number  of  arii^s  analysed,  and  AsailBt 


laaalysed,! 
of  the  adulterations  detected.  Every  snchniiXBtinit 
for  the  future  specify  the  result  of  eadi  anslyas^adflit 
sum  paid  in  respect  thereof,  and  must  be  pnKstedi 
the  next  meeting  of  the  authority.  Certified  eotMrf 
all  such  reports  are  to  be  annnatty  tnusmittedtf  tin 
authority  to  the  Local  (Government  Bosii  (S« 
section  10). 

PnOCBBDDfGS  TO  OBTAUf  AlTALTglS. 

Under  the  Act  of  1872  the  only  dfieers  ^«m|^ 
employed  to  obtain  samplea  for  analysis  wereisfirtiB 
of  nuisances,  inipectosa  of  weighia  and  muuuMi  as 
inspectors  of  markets.  Seotion  13  authorises  tbs  » 
ployment  of  medical  offio^n  of  health  and|ifioee» 
stablea  for  this  purpose,  in  addition  to  the  iuftM 
before  referred  to,  and  not  only  the  authority  tppoa^ 
ing  such  officers,  but  any  anthority  charged  to^ 
execution  of  the  Act  may  direct  them  to  pncae 
samples.  . 

Another  important  amendment  will  be  olMncd  a 
section  14,  which  requires  the  purdiaser  to  noti^tD  v 
seller,  after  the  purchase  has  been  completed.  ^^^ 
tion  to  submit  the  article  purchased  for  inaljaa*  n^ 
offer  to  divide  it  into  three  parts,  each  to  be  BsrM  » 
sealed  or  fastened  up.  If  such  offer  is  accepted,  be  '*J^ 
deliver  one  of  such  parts  to  the  seller  and  one  tow 
analyst,  and  to  retain  the  third  himaell^  for  wodidM 
in  case  of  proceedings.  If  the  offer  is  refqsea,tbe|^ 
chaser  is  to  divide  the  artiek  into  two  psrtOi  '«'*>"^ 
one  himself  and  delivering  or  sending  the  oUmt  t»  m 
analyst 

Hitherto  it  has  been  necessary  for  the  cBem  «i  ■• 
local  authority  personally  to  deliver  the  suapk  tov 
analyst  This  provision  having  entailed  couijk** 
expense  and  inconvenience,  espeoally  in  caMS  v^"** 
analyst  resided  outside  the  mstnct,  it  is  provided  1? 
section  16  that  if  he  does  not  reside  within  a  ^.'*"** 
two  miles  of  the  residence  of  the  person  reqttinag^*| 
article  to  be  analysed,  the  sample  may  be  forvaided  » 
him  by  post  in  a  registered  packet,  subject  U>  any  n^ 
laUons  of  the  Postanaster-Qeneral.  A  copv  of  tbs  mJ^ 
lations  which  the  Postmaster- General  has  israei  mv 
subject  will  be  found  at  the  end  of  this  ufcular.  ^^ 

It  has  frequenUy  happened  that  a  trader  hss  mvm 
to  allow  a  sample  to  be  purchased  when  ha  ^.d*"' 
suspicion  that  it  was  required  for  analyria.  Secooa  l* 
now  imposes  a  penalty  not  exceeding  £10  "IJ*^ 
trader  refusing  to  sell,  for  analysis*  samplei  a  ** 
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qnantitf  as  shall  be  reasonably  requisite  of  any  articles 
exposed  for  sale,  if  the  officer  tenders  the  price  for  the 


Dbbcbiption  or  Offbncbs. 

In  lien  of  the  somewhat  complicated  proyisions  of  the 
preyions  Act  as  to  the  offences  of  adulterating  articles 
with  injurious  ingredients,  and  of  selling  the  same  -when 
so  adulterated,  the  present  Act  (sec.  3)  imposes  a  penalty 
of  £50  for  mixing,  with  intent  to  sell,  any  article  of  food 
with  any  ingredient  so  as  to  render  tiie  article  injurious 
to  health,  or  for  selling  any  article  so  mixed,  the 
offender  being  liable  to  be  imprisoned  for  six  months, 
with  hard  labour,  for  every  second  and  subsequent 
offence. 

Section  4  imposes  similar  penalties  on  any  person  who, 
except  for  the  purpose  of  compounding  in  accordance 
with  the  demand  of  the  purchaser,  mixes,  with  intent  to 
sell,  any  drug  with  any  ingredient  so  as  to  affect 
iojoriously  its  quality  or  potency,  or  who  sells  any  drug 
80  mixed. 

By  a  further  amendment  (section  5)  proof  of  guilty 
knowledge  on  the  part  of  the  defendant  is  not  required 
from  the  prosecutor ;  but  the  defendant  may  show  that 
he  had  no  knowledge  of  the  adulteration,  and  that  he 
could  not  with  reasonable  diligence  have  obtained  that 
knowledge. 

The  principal  offence  created  by  the  Act  of  1872  was 
that  in  relation  to  the  ordinary  retail  sale  of  articles  of 
food  which  had  been  adulterated,  although  not  with 
iojurious  or  poisonous  ingredient ;  but,  as  there  was  no 
statutory  definition  of  the  term  adulteration,  there  was 
a  great  want  of  uniformity  in  the  administration  of  the 
law,  and  considerable  hardships  were  in  consequence 
inflicted  upon  some  branches  of  tiie  trading  community. 
It  is  obvious,  moreover,  that  there  may  be  other  frau- 
dulent practices  which  do  not  necessarily  constitute 
adulteration,  such  as  the  substitution  of  one  article  for 
mother,  or  the  admixture  of  one  article  with  another  of 
the  same  kind,  but  of  inferior  quality.  The  term  adul- 
teration, therefore,  is  not  used  in  the  present  Act ;  and 
n  fature  it  will  constitute  an  offence  to  sell,  to  the  pre- 
udioe  of  the  purchaser,  any  article  not  of  the  ni^ure, 
tubstanoey  and  quality  of  that  demanded.  It  will  not, 
lowever,  be  an  offence  to  add  to  food  or  drugs  any  matter 
rt  ingredient  required  for  their  production  or  preparation 
IS  articles  of  commerce  in  a  state  fit  for  carriage  or  con- 
umption,  provided  that  the  addition  does  not  fraudently 
Qcrease  the  bulk,  weight,  or  measure  of  the  article,  or 
onceal  its  inferior  quahty.  Exceptions  are  also  made  in 
avour  of  proprietiuy  medicines  and  patented  articles ; 
nd  the  seller  is  also  p^>tected  when  the  article  is  un- 
voidably  mixed  with  extraneous  matter  in  the  process 
if  coUeotion  or  preparation. 

Section  8  further  amends  the  law,  in  tiie  case  of  com- 
Kmnd  articles,  by  enabling  the  seller  to  protect  himself 
gainst  proceedings  if^  witii  the  article,  he  delivers  to 
Ee  purchaser  a  label,  distinctly  and  le^bly  written  or 
irinted,  to  the  effect  that  the  article  is  mixed.  It  is 
ecessary,  however,  that  the  matter  added  should  not  be 
ijurious  to  health,  or  intended  fraudulently  to  increase 
tie  bulk,  weight,  or  measure,  or  to  oonoeal  the  inferior 
lulity  of  the  compounded  article.  The  giving  of  a 
dse  label  renders  the  person  liable  to  a  penalty  of  £20. 
While  these  alterations  have  been  made  to  meet  the 
sasonable  objections  of  traders  as  to  the  uncertainly  of 
le  law,  it  will  be  seen  that  section  9  constitutes  a  new 
Sence^  by  providing  that  no  person  shall,  wiUi  the  in- 
nt  that  the  same  may  be  sola  in  its  alterod  state  with- 
it  notice,  abstract  from  any  article  of  food  any  part  of 
,  so  as  to  afifect  injuriously  its  quality,  substance,  or 
kture ;  and  no  person  shall  sell  any  article  so  altered 
ithout  making  disclosure  of  the  alteration,  under  a 
malbr  not  exceeding  £20.  This  amendment  will,  for 
:ampie,  render  the  fraudulent  abstraction  of  cream  from 
ilk  an  offence  punishable  summarily. 
It  wiU  be  observed  that,  with  nspect  to  tea,  special 


provision  is  made  by  section  30,  under  which  all  im- 
ported tea  will  be  subject  to  examination  by  persons 
appointed  by  the  Commissioners  of  Customs  ;  but, 
altnough  this  provision  will  doubtless  operate  as  a  pro- 
tection both  to  the  public  and  the  trading  community, 
it  will  not  exempt  any  seller  of  tea  from  the  proceedings 
to  which  he  may  be  liable  under  the  provisions  before- 
mentioned. 

Before  concluding  this  part  of  their  circular,  the 
Board  are  desirous  of  removing  an  erroneous  imjpression 
which  appears  to  prevail  in  certain  localities,  vus.,  that 
the  special  legal  provisions  made  by  the  Licendug  Act, 
1872,  with  regard  to  the  offence  of  adulterating  beer,  are 
still  in  force. 

It  is  true  that  statute  contained  enactmento  on  this 
subject,  and  a  schedule  of  adulteranto  of  hew  was 
appended  to  it.  Moreover,  certain  regulations  framed 
with  regard  to  the  then  state  of  the  law,  were  then  issued, 
under  which  the  officers  of  the  Commissioners  of  Inland 
Bevenue  and  the  police  were  in  the  habit  of  institutinff 
prosecutions  in  cases  where  the  percentage  of  salt  ana 
other  substanes  was  considered  excessive.  The  Act  of 
1872,  however,  together  with  the  schedule,  was  repe^ed 
by  the  Licensing  Act,  1874,  with  the  express  intention 
that  proceedings  for  the  offence  of  adulterating  beer 
should  thenceforward  be  placed  on  the  same  footing  as 
those  in  respect  of  other  articles. 

PaOGBEDmOS  AGAINST  OpFBNBBBS. 

An  important  amendment  in  the  law  will  be  found  in 
section  21,  which  enables  a  defendant  te  tender  himself 
and  his  wife  to  be  examined  on  his  behalf. 

It  will  also  be  observed  that  the  Justices  or  Court 
of  Appeal  may  in  their  discretion,  upon  the  request  of 
either  party,  cause  any  article  to  be  sent  to  the  Com- 
missioners of  Inland  Bevenue  to  be  analyzed  by  the 
chemical  officen  of  that  department  at  SomWset  House, 
the  expense  of  such  analvsis  to  be  paid  by  the  complain- 
ant or  defendant,  as  the  Justices  may  direct  It  will  also 
be  competent  for  the  defendant  to  require  the  analyst  to 
be  called  as  a  witness,  and  the  parte  of  the  articles  re- 
tained b^  the  purchaser  to  be  produced  (section  21). 

As  it  IS  important  that  great  care  should  be  observed 
in  forwarding  the  samples  to  the  Commissioners  of  Inland 
Bevenue,  and  that  the  analysis  should  be  effected  with 
the  greatest  despateh  consistent  with  accuracy,  the  Com- 
misioners  have  prepared  instructions  for  the  guidance  of 
the  Clerks  to  the  Justices  in  performing  the  new  dut^ 
imposed  upon  them.  A  copy  of  these  instructions  is 
appended  to  this  circular  in  order  that  they  msv  be 
communicated  to  the  Justices  acting  for  the  borough. 

In  connection  with  proceedings  against  offenders, 
the  Board  may  further  point  out  that  it  will  be  open 
to  the  defendant  to  prove  that  he  is  protected  by  any 
provision  or  exception  contained  in  the  Act  with 
reference  to  compounded  articles.  He  will  be  entitled 
to  be  disdiarged  if  he  proves,  to  the  satisfaction  of 
the  Justices  or  Court  that  he  bought  the  article  as  the 
same  in  nature,  substance,  and  quskuty  as  that  demanded 
of  him,  and  with  a  written  warranty,  that  he  had  no 
reason  to  believe  that  the  article  was  otherwise,  and  that 
he  sold  it  in  the  same  state  as  when  he  purchased  it ;  but 
he  will  be  liable  to  pajr  the  costa  of  the  prosecutor  in  such 
a  case,  unless  he  has  given  him  due  notice  of  his  inten- 
tion to  rely  on  this  defence. 

Section  27  constitutes  the  forging  of  a  warranty  a  mis- 
demeanour punidiable  by  imprisonment,  and  imposes  a 
penalty  of  £20  for  the  misapplication  of  warranties  and 
the  giving  of  false  warranties. 

S^tion  28  enables  a  person  in  an  action  brought  by 
him  for  breach  of  contract  on  the  sale  of  anj  article  of 
food  or  of  any  drug,  to  recover  the  penalty  incurred  by 
him,  together  with  the  costs  in  relation  to  the  proceed- 
ings under  the  Act,  if  the  article  was  sold  to  him  as  being 
of  the  nature,  substance,  and  quality  as  that  which  was 
demanded  of  him,  and  he  purohased  it  not  knowing  it  to 
be  otherwise. 


Pennltien  recovered  under  th©  Actty  tho  officere  of  a 
local  uuthority  who  have  appointed  an  analyBt,  or  agreod 
to  the  HClioe-  of  aa  ftnalyet  within  thtir  diatricta,  are  to 
be  pftid  to  them,  and  by  them  to  auch  authority,  to  be 
applied  towatda  tbe  eatpenBea  of  weciiting  the  Aet, 

Tho  Board  have  thought  it  right  not  to  confine  their 
obscrvatioiiB  to  thoae  ptovtBicim  of  tho  Act  which  relate 
more  immediately  to  the  duties  devolving  upon  the 
Court  of  Quarter  iSessiona ;  but  in  drawing  attention  to 
a  itntuto  of  80  much  importance,  tht-y  have  adverted  to 
the  chief  alterationain  the  law  which  affect  the  trading 
comm  unity  and  tho  public,  and  whicb  may  ho  summaa 
upaafoUowfl: — 

As  regfitds  the  trading  community,  it  protecta  tho 
seller — 

(I.)  By  p^nnitting  those  practicos  in  the  *?iitftbliahed 
Uiage  of  trade  with  respect  to  the  addition  of  hajmleaa 
insxedientfi  not  intended  frauduliintly  to  inoreaaa  the 
bSk  or  weight  of  the  article^  or  to  conceal  its  iiiferior 
qiiality,  which  clearly  ought  not  to  conititnte  an 
oflfence. 

(2.)  By  enabling  him  to  protect  himself  in  tho  cace  of 
ft  mixed  article^  by  affixing  a  label  to  it. 

(3.)  By  giTing  him  the  Hght^  when  be  haa  a  writteiL 
warranty,  to  plead  the  warranty  aa  a  defence. 

(4*)  By  providing  that  if  comricted,  ho  may,  in  an 
ftotion  against  tho  wholesale  vendor  fop  hreach  of  con- 
tract«  recover  the  costa  of  hia  conTiction»  if  ho  proves 
that  that  the  arlicle  was  aold  to  him  as  being  of  the  flame 
nature.  Bubatance,  and  qualitj  &fl  that  demanded  of  him, 
that  ho  piuchased  it  not  knowing  it  to  be  otberwisCf  and 
that  he  after  wank  aold  it  in  the  same  ntate. 

(5>)  By  repuirjng  thopupohaaer,  when  he  intends  to 
have  the  articlo  analysea,  to  divide  the  sample,  and  leave 
jm&  part  with  the  JM^lLr. 

(ft J  By  providing,  in  the  case  of  tea,  that  it  shall  be 
mined  by  officera  of  the  Customs  at  the  port  of  lading. 
J.)  By  cnablin  g  the  seUer  and  his  wi£D  to  he  e^camined 
B  witnessea  on  his  behalfp 
(fl,)  By  anthorifiiog  the  Justices,  where  the  result  of 
the  analysis  ia  questioneil,  Ity  have  the  at  tittle  referred  for 
analysia  to  the  laboratory  at  SomeiBot  Houae» 
Aa  reganlfl  the  public — 

(I.)  Tbe  former  kw  only  protected  the  public  against 
adulterated  or  mixed  artidea ;  but  the  new  Act  protects 
the  puTchaaer  against  the  delivery  of  any  articlo  which 
differa  in  aabst^ce,  nature,  or  qualify,  £rom  the  one  de- 
manded. 

(2.)  It  punishei  the  seller  who  abstracts  any  part  of 
an  articlo  bo  as  to  affoct  injurioualy  its  qnallty. 

(Z,)  It  prevents  the    sale  of    article«,    mixed    with 
I  ingrediente  not  in  accordance  with  tho  demand  of  the 
punjhaaex  without    a    lah^  indlca^g  that  the?  are 
mixed. 

(4,)  It  enablea  medical  officers  of  health  and  police 
constkblf^,  in  addition  to  the  InHpectora  authorised  by 
the  former  law,  to  ohtam  articles  and  submit  them  for 
onalyBia  when  directed  to  do  so. 

(5.)  It  asMflts  the  local  authority  of  a  small  district  in 
obtaining  the  eorrices  of  aa  efficient  analyst  by  em- 
powering them  to  ongRge  the  analyst  of  another 
RQthority  [  and  it  enables  a  purehaaer,  in  a  district 
where  there  is  no  analyst,  to  obtain  atud3'ftca  from  the 
analyst  of  another  district. 

(6.)  It  compels  the  trader  to  sell  a  sample  for  ansjysis 
on  demand. 

(7*)  And,  lastly,  it  rendeni  tho  lav  more  intoUigihlef  I 
and  therefore  more  practicabte^  accesaibla,  and  cer- 
tain. 

It  will  be  aeen,  therefore,  that  whilst  aomio  of  the 
amendments  which  have  been  made  affbrd  to  tho  trading 
community  the  reasonable  protection  to  which  they  wors 
justly  entitled,  others  have  rendered  tho  law  much 
more  stringent  and  effectual  in  the  inter ost  of  the 
public,-^I  am,  Sir,  your  obedient  servant, 

Jytts  LAxasnT,  Secretary. 


Begnlations  issnod  by  tlie  Fbftmvtfr^Gdsoy  M 
transmission  bj  post  of  samplai  bj  iittlfHi;^ 


1.  Eaeh  packet  mus[t  be  addreofidAoconiiEiklii 
official  dffdgnation  of  the  analyit,  u  **PQiJivli^ 
or  otherwise,  and  the  natuce  olf  iU  castotiitfb 
sta.ted  on  the  frcmt  of  the  pocket 

2,  Any  pofltmaitf^  at  whu»a  o&xApiskHltii 
analyst  shall  be  tendered  for  regi"~   ''       ' 
accept  it  for  this  pnrpaae  unless  i1 
a  manner  as  to  render  it  at  least " 
will  escape,  and  injure  the  oom 

5,  Liquids  for  analyslfl  shall 
bottles  or  bladdetfl,  which  ibll  b» 
wooden  boxes  with  romadad 
covered  by  stout  wrappers  of  |*pif  on 
package  diall  exceed  S  inchei  m 
or  3  inches  in  depth. 

4.  No  packet  whatevw  ftddnM  to  ^ 
shall  Gfxcoed  the  dimenaionAof  ISinsbeiii 
in  widths  or  e  int^iea  in  depths  ^- 

6,  The  postage  ftod  r^^stifttiaD  ^  »<•! 
must  of  course  &  ftrepud. 

Begolatians  to  he  obMCTtd  in  ~-..  - 
aniilyais  to  the  GomiiUMioniatB  of  Iniiii4B*»- 

1.  The  aumplfl  retained  by  the  pjash»m,  **  *^ 
seetions  14  and  16  of  the  AL*t,  ttoDii  t«  '*^^'*5J^ 
up  and  secured  either  in  paper  or  m  i  baa.  *  8* 
may  he,  ^i 

2.  The  seal  ehonld  bo  boar  a  focttfi  or  i****** 
oomiDoa  nea,  to  enable  its  idantit)  U*  ^  ♦'^.^ 

3.  If  M»t  through  th^v  p<j,t,  th*j  untfttftia*^ 
the  PoitBMwtor'Getteral  tot  tho  &«iffl>*» 
samples  should  be  carefully  cijricd  oui*  ■»' 
ahould  be  addrened  to 

The  CommiiaiQii«n»  of  Tnbui^  H«i"^*' 
Inland  Kevenus  UIB(»,^<ti^J- 

Tho  Principal  of  the  Laboratorf  . 

And  in  addition  to  th»^  natiif«  of  tt^J 
stated  on  the  front  of  the  piu-bat  »s  j<^ 
Postmaster- Gonend,  the  namii  of  tie  ju^' 
should  be  stated^ 

If  dispatched  by  railway  or  otb<J  en 
address  ahovn  given,  with  the  nime  &t  ti 
which  forwarded*  will  be  fiuffidacL  . 

4.  At  the  time  the  pared  ia  ,<i"«P^j: 
othe^wiac^  a  letter  §bouId  be  sent  'f 
of  tbe  laboratory  apprising  hitii 
the  sample  for  analyiisi*  aad  ttu^^N 
alleged  adnlteralaon/afid  such  «tlitf  I 
be  considered  necofliBry  to  ^i/eSS^  vh^ 
the  sample. 


1 


:lll  ^  ■ 


Arm.  Bcrtrand  has  guoo««ded  » J 

gnlvtiiiic  depoiit  of  biitrjn^^  '"*  ♦♦""  »iiffi*« 
Ho  ust-B  a  double  chlor; 
openitt<fii  l»  perlonned  ■  ■   >!' 

35  gr.  of  chluride  per  litr«*  A  *itgl»  I 
lUrtd.  On  comiag  out  Ihe  ^IritdlB  ••' 
louhdBg  fllim&r  beneath  which  thvttaad 
be  detected.  Thm  Utter  adhiru  ^^  ^^ 
m&tal,  and  takes  a  fine  ptiltah,  Iha  ookiot  1 
betwixt  aniiiaeny  aad  old  silver* 

The  Dutch  Chamberapbelor»« 
credit  of  mm  far  I 


The  oblige t  of  the  openlta  i«,  b 
dryijig  ihe  bed,  to  mGiimr  tbe  qadlit] 
bet  torn.    The  aoundinga  piovii;>uilj  td 
3  ft.  3  in.»  and  0  ft,  showed  thai  t^ 
ptTTtion  is  composed  of  four-flfth  i^ 
fifth  smd*  AtpTfleeaittheMa.witltbi' 
Zwt  has  an  extent  of  a3fi»OO0  h«^tfvi  f 
The  French  eofiimitt€«  of  tiie  | 
exhibitions  bail  had  bftfore  themaB>' 
marcial  value  to  serpent  skin*  ''TV. 
Ihem  for  the  mopocco  leather  nmOOD^''*"' 
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SCLESfCE  AND  ABT  AT  HIDDLESBOBOUGH. 


On  Wednesday,  8Ui  Ootober,  the  Phmoeller  of  the 
EoLoheqwBr  had  Uie  opportunity,  on  the  river  Teee,  of 
iaepecting  thoee  worn  of  riyer  improTament  wbioh  aie 
the  effect  of  the  vast  trade  the  centre  of  which  it  now  in 
Middleeboroo^h,  and  on  Thnisday  he  took  part  in  ihe 
•tepe  that  are  in  progreee  to  mpplv  one  of  the  acientifi- 
caUy  edocational  xoetitationf  of  ibB  town  with  a  local 
habitrtioo.  Coming  down  £rom  the  hall  of  Mr.  Boldkow, 
his  hoet,  Sir  Stafford  Northcote  had  ample  evidence  that 
that  growth  is  unchecked,  forvillas,  chiirchefl,chapelf,  and 
other  less  ornate  buildings  aveetoddinp;  fait  thefields  over 
which  the  agriculturist  held  sway.  Middleeborough  ee^ 
availed  itself  of  the  benefits  of  the  Free  libranee  Act 
The  Cleveland  literary  and  Philoaophical  Society,  the 
(bondation  stone  of  the  new  hall  of  which  the  Chancellor 
kid,  was  established  in  1863  to  cultivate  an  interest  in  and 
tarte  for  literature,  science^  and  art.  It  has  formed  an 
extensive  library  of  branches  of  advanced  literature,  has 
yearly  a  coarse  of  lectures  by  men  eminent  hi  sdenoe 
and  Uterature,  as  well  as  on  subjects  of  local  interest 
The  building  will  contain  a  hall,  with  galleries  for  a 
museum,  rMuiing-room,  and  libnur,  and  other  sub- 
sidiary rooms.  It  will  be  in  the  Gothic  style,  and  its 
total  cost  will  be  about  £4,000.  The  President  of  the 
Society  is  Mr.  John  Gyers,  and  Mr.  Thomas  Teasdale  is 
the  Hon.  Secretary.  The  architect  for  the  new  buHdings 
is  Mr.  W.  H.  Bleesley. 

There  was  a  lar^  and  fashionable  company,  and  the 
President  of  the  Society  having  introduced  uie  ChanceUor 
of  the  £xche<}uer,  and  the  secretary  having  read  a  state- 
ment of  the  aims  of  the  Society  and  the  mode  it  adopted 
to  carry  them  out,  the  architect,  on  behalf  of  the  com- 
mittee, presented  to  the  Chancellor  a  trowel  and  mallet, 
with  whidi  the  stone  was  duly  laid. 

The  Chancellor  of  tiie  Xzohequar  said  he  had  had  gvmt 
satisfisotion  in  performing  a  task  which  the  committee 
had  kindly  imposed  on  him,  and  he  hoped  that  he  might 
in  the  futuro  see  the  progress  of  the  work  now  begun. 
He  had  received  such  hospitality  in  the  town  that  he 
lotted  forward  with  great  ^deasure  to  a  future  visit  to 
Hiddlesborongh.  '*  I  have  mdeed,"  he  said,  *<  several  ob- 
jects to  look  after.  I  have  laid  two  foundation-stones  upon 
which  I  should  wish  to  see  the  superstructure  raised,  and 
this  morning  I  had  on  my  way  here  the  privilege  also 
of  planting  a  little  tree  in  ^ur  beautiful  park,  the  pro- 
gress of  the  growth  of  which  I  may  be  able  to  watch 
and  delight  in.  I  could  not  help  thinking,  when  our 
excellent  friend  Mr.  Bolckow  introduced  me  to  that 
beautifnl  park,  for  which  you  are  so  highly  indebted  to 
him— «nd  when  he  asked  ne  to  commemorate  my  visit 
by  pleating  a  troo  of  the  very  good  advice  ffiven  by 
one  of  our  greatest  writers,  whoee  works  no  doubt  are  to 
be  found  in  your  own  libnuy — Sir  Walter  Scott — which 
hepats  into  the  mouth  of  one  of  his  characters,  a  laird : 
**  Keep  aye  sticking  in  a  tree,  Jock,  it  will  be  growing 
while  you  are  sleeping."  I  felt  that  that  was  true  enougn 
<if  the  tree ;  but  let  me  sa^  in  regard  to  this  institute, 
that  this  is  an  institute  which  if  you  wish  it  to  grow  yon 
murt  not  allow  yourselves  to  sleep  over.  It  is  always 
gratifying  to  see  that  where  material  pros|»er^  is  found, 
causing  the  advance  of  a  great  population,  tSiere  are 
those  who  attend  to  higher  than  material  interests,  and 
assuredly  great  lessons  have  of  late  years  beoi  given  by 
those  who  have  addressed  themselves  to  the  cause  oK 
education  in  England,  and  especially  that  great  man, 
whose  honoured  name — Prince  Albert — the  park  bears. 
Those  who  have  so  sti^ven  have  reaped  and  are  reaping 
their  reward  in  the  progress  of  education  throu^out 
Sni^d.  Everywhere  we  see  ^ose  institutions  arising. 
I  raow  no  part  where  they  have  taken  so  deep  a  root  as 
in  the  great  county  of  York.  I  call  it  a  good  omen  that 
on  tins  morning  on  which  I  have  laid  uw  foundation- 
stone  of  this  local  institution,  I  have  also  had  the  privi- 
lege  of  vending  in  your  newspspen  an  acooimt  of  a 


held  yesterday  in  another  wt  of  the 
» the  inauguration  of  the  Great  York« 


great 

county  to  oeleb 

shire  C<mege  of  Science.  £n  all  directions  the  progress 
of  science  imd  literature  is  of  great  interest  to  the  people, 
and  in  no  part  more  so  than  in  those  great  centres  of 
eommeroial  and  manwfaotaMing  industry.  I  am  intsrested 
to  hear  your  seovetuy'B  account  of  the  institution,  and 
pleased  to  find  that  it  was  a  building  to  be  erected  which 
the  institute  had  itself  created  need  for  by  its  own  dmt^ 
lopment"  Thus  they  had  already  get  the  people,  and 
they  were  giving  them  the  building,  and  he  did  not 
doubt  that  they  would  use  Hutt  building  well  and  fiUit 
to  overflowing.  Exaggerated  ideas  had  eooe  been  enter- 
tained as  to  the  advantages  and  work  of  ttese  institutions. 
He  hoped  thejr  had  out-lived  these,  and  that  though  they 
had  learnt  their  true  importance  and  fait  it  to  be  as  great 
as  was  anticipated  b^  tm  originators,  yet  tiiey  belimd 
it  was  not  precisaly  in  the  way  it  was  originally  supposed 
they  would  operate.  They  mart  look  for  tiieir  beaaficial 
effsots  in  the  Hbrary,  leeture^room,  and  museum.  Of 
the  advantages  of  the  library  it  was  nnnecifssMy  to  say 
anything.  They  knew  thai  the  course  of  education  had 
tended  to  create  a  taste  for  reading  among  the  pee^,aod 
how  dificult  it  was  for  the  well-eduoated  man,  eoonpied 
by  commercial  pursuits,  to  satisfy  the  oraring  their  eai^ 
education  might  have  awakened.  It  was  difficult  to  find 
books,  and  time  sad  place  to  read  them.  The  establish- 
ment of  a  library  was  the  great  step  to  overoome  that 
difficulty.  Lecture  rooms  he  well  knew  the  value  of^  in 
awakening  an  interest  and  directing  rsaearch.  Bdaca^km 
could  not  be  given  by  them  alone.  Men  could  not  live 
on  lectures  alone.  What  was  wanted  was  that  those  who 
listened  to  them  should  endeavour  to  profit  by  them,  and 
take  them  as  the  k^-notes  to  studies  which  they  were 
to  pursue.  He  was  glad  to  see  that  they  oroposed  to 
have  a  museum.  He  thought  that  was  a  mode  in  which 
the  State  ought  to  render  assistance.  The^  had  done  a 
great  deal  in  London  in  the  way  of  founding  a  central 
museum  and  schools  of  art  at  South  Kensington,  under 
the  auspices  of  that  great  man,  the  late  Prince  Consort ; 
but  much  more  was  wanted  in  tiie  direction  of  awakening 
interest  in  museums  in  the  country.  He  had  been  in- 
terested in  this  movement  since  1851,  and  he  trusted  that 
the  time  would  come  when  they  would  be  able  to  organise 
a  system  by  which  it  would  be  possible  for  them  to 
render  help  from  the  great  central  museum  in  London  to 
the  local  museums  that  were  springing  up,  and  he  should 
take  great  interest  in  the  welniie  of  that  museum  which 
^ey  were  founding.  (This  view  was  received  with  loud 
cheers).  He  could  only  say  that  he  wished  them  all 
suocess  in  the  great  work  they  were  undertaking,  a  work 
whidi  he  believed  would  not  be  allowed  to  decay  from 
any  &ult  of  theirs. 

Mr.  W.  E.  J.  Hopkins  thenpropoeed,  and  Mr.  Doid, 
M.P.,  seconded,  a  vote  of  thanks  to  Sir  Stafford  Kortfaeste 
for  his  presence  and  aid,  which  was  carried  with  cheers. 

Again  the  Society  may  see  fhiits  of  its  work.  A 
diancellor  declares  a  local  museum  ''was  a  mode  in 
which  the  State  ought  to  render  assistance."  This  is  an 
object  for  which  the  Society  has  been  working  for  years. 


The  old  **  John  BnU,''  the  first  locomotiye  ever 
nmon  the  Camden  and  Amboy^ead,  whioh  has  been  laid 
up  at  theBordea-town  shops  for  many  years,  is  being  put  in 
running  enter  agahi  and  will  be  sent  to  the  Centennial  next 
year.  It  was  built  by  Robert  Stephenson  over  40  years  ago. 
has  12  in.  by  20  fau  cylinders,  one  pair  4|  feet  drivers,  and 
weighs  about  12  tons. 

A  new  material  for  tanning  sails  without  colour- 
them  has  lately  been  introductd.  The  chief  object  of  the 
process  is  to  enable  yacht  sails  to  be  tanned  by  some  other 
than  the  unsightly  red  tan  process.  The  inventors  are 
Measrs.  Astbnry,  of  Manchestar. 

There  are  now  500  miles  of  railway  in  course  of 
oonstraetion  in  New  Zeafand,  while  860  mllee  more  are 
authorised. 


BANITAHY    ART,  — CHEAP    AND     IMPROVED 
itilAHS  OF  PEitSONAL  ABLUTION. 

(Mb  of  the  fimctioni  inteoded  to  be  exerciBod  by  tlie 
fiwt  Genepal  Board  of  Health  waa  th<i  oolleclinK  and 
communicatmg  U>  each  local  authority^  for  ita  guiciance^ 
infomifttion  an  to  aU  ti-iod  and  well-assured  mean  a  of 
tJTemeDl  tbttt  hjm  mw&a  within  the  whole  Add  of 
ioe  ot  Imjoiid  it.  Bonce,  minuter  of  iaforroation, 
ifnlly  collected,  on  the  improved  meanfi  of  dj^'oa^o 
lands  aod  hotfiea,  and  on  the  application  of  tewage  to 
Hcoltoral  production,  wore  ciroiikted  for  the  use  of 
Local  Boiufdfl.  But  the  ejcertiae  oi  theae  fnoctioxiH 
feUen  through,  or  the  exMmg  authority  is  not,  at 
"nt,  in  a  conditiem  to  continue  them.  Unless,  how- 
it  can  be  enablad  to  resume  them,  some  other 
iment  for  the  ptitpose  is  extretnelT  deairahle,  and 
naoemsaj^  for  local  proFfreaa.    The  following  is 


Lind< 


Ittn  eiample  of  an  improvement  in  detail,  of  great  v^ue, 
I  fetr  ufiB  not  only  to  prisons,  but  in  children's  asylumB  and 
lohook,  and  large  workshops,  and  indeed  in  priYale 
lumeeif  for  effecting  complete  personal  ablutioni  with  a 
jgre&tly  reduced  time,  consumption  of  water,  and  expei^ie* 
The  snp^rioritT  of  the  method  of  washing  hy  a  runftia^ 
etrearo  of  tepid  or  warm  water  to  the  metSod  of  waahing 
over  and  over  again  in  the  dirty  watei  of  tha  bath 
need  not  be  pointed  out.  For  the  quick  and  agreeable 
tthlutions  of  individuala,  the  method  has  long  been  used 
In  Teirkish  baths  and  water-cure  establishments . 

Edwix  Chad  wick. 
Sift  ShMti,  Mortlako. 

HoTii  ON  THs  Stst£x  or  Ablutions  adaptbd  to  the 
vum  OP   TUB    Prison    of    Eouen,    by    Dn.    MmftBY 

UeLAUOST.       FllOM  THE  '^AXNALES  U*HyGIK»E.*' 

**  Ably  managed  as  it  is  by  M.  H.  Salles,  direetor  of  the 
|3tinnt  of  the  heine-lnferieure,  thw  expense  of  the  novel 
ayetem  of  baths  do  not  exceed  1/200  franca.  The 
am^gementa  ara  at  follows  i— 

"A  to  wear  with  a  ateam  engine  on  the  gronnd*floor  and 
two  krge  reservoir*  of  cold  water  on  the  top  story,  at  a 
height  of  about  fourteen  yards.  On  the  lower  story 
there  is  a  reaervoir  capable  of  containing  1^200  litre**, 
which  is  Qflf^d  for  warm  n-ator ;  a  pipe  introduced 
into  the  iniddle  allowed  the  ateam  to  circulate  and 
thereby  raise  tho  water  to  the  temperature  desired. 
Pipes  from  the  hot  and  cold  water  reservoirs  enter  the 
chamber  about  to  be  described,  and  provide  for  either 
liot  Qt  cold  douches, 

"There  are  three  adjoining  rooms  devoted  to  this 
p^pose,  and  wanned  by  steam  during  the  cold  weather. 
The  flj»t  •ervea  as  a  waiting-room,  the  second  as  a 
dretsing-reom,  the  third  and  largest  con  tains  aix  com- 
paxtroent^,  separated  only  by  wooden  partitions.  Above 
each  one  is  a  hose  fixed  to  a  bent  pipe,  which  is  con- 
nected with  a  common  conduit,  at  which  the  ^ow  is 
tegnlated  by  cocksp  Tho  floor,  which  is  cemented,  is 
slightly  intiliced,  so  m  to  allow  the  water  to  flow  away 
into  a  gutter  which  carries  it  off,  and  tho  ceiling  is  per* 
fomted  BO  aa:  to  aHow  tho  steam  to  e»Dape. 

"  Six  prisuners  at  a  lime  enter  the  room,  one  in  each 
CompartmenL  Their  to wela  are  laid  on  tho  hot  wattr 
pipes ;  the  prisoner,  who  ia  chosen  as  *■  douchcur"  toma 
the  tap,  and  the  douobe  descend*  on  their  bodies  for 
about  half  a  minute,  when  the  water  ii  stopptid  again. 
Then  time  is  allowtd  for  each  tnan  to  soap  himself,  then 
another  douch*^,  ami  so  on  for  four  or  five  times  in  the 
space  of  five  minutes.  Each  man  then  tal'ea  hia  warmed 
towel  and  returns  to  dry  and  dress  himself  in  the  next 
room,  and  their  places  are  taken  by  six  more.  In  the 
course  of  two  days  the  whole  population,  conaisting  of 
from  900  to  1,200  priaonera,  passes  under  the  douche. 
Each  day  all  who  enter  or  leave  the  prison  are  waahed 
in  fim  way.  The  convicts  are  washed  onoe  a  month  in 
winter,  twice  a  month  in  aummer.  About  40  piots  per 
head  aufficee,  instead  of  400  to  mo,  which  woi5d  bo  re- 
qmrod  for  an  onMnary  bath. 


"  With  9om&  modiflcations,  Mitfmm  mlltsi^iij 
applied  everywhere.    In  evenr  pfuoa  IJL  r 
for  heating  the  water  of  the  bttti,   b- 
placed  on  the  first  storv«  and  tdth-r  '- 
prisoners  or  by  stnam)  let  the  • 
the  desired  height,  whence  il  car; 
difiVreol  tape  in  the  intca^edUte  tuon  dp 
washing, 

*'  It  ia  hardly  neceouy  to  dwill  on  tlM « 
time,  of  wator,  of  fuel,  »M  of  tipnm^StiL^ 
method.    Forty  pinte  are  sufficiBat  uutad^ 
the  water  of  ten  baths  cleans  ooa  httBiwi  jr^ 
efficiently  than  the  ten  penons  tsuU  h  I 
the  ten   hatha.    This  system   mLght  be  ^ 
applied  in   the   cose    of  soldiers,  who  in  < 
deserving  of  as  ranch  care  and  ftltentian  «| 
and  it  might  also  be  recommended  to  th>  i 
municipalities,    for    the    benefit  of  vods 
healtli  would  be  much  improved  if  tliey  ««■ 
and  ekiui  themselves  at  the  end  of  tha  dij  bj^l 
hath,  involving  mdk  a  emali  oatUy  ^  U^ 
expense/' 

SHIPMENTS  OF  GOODS  TO  THECD7 
EXHIBITION, 

The  following  drcular  te  cxhibitori  bii  kmk 
by  Mr.  D,  Torrey,  Chief  of  tlui  Baf«s«  oC  T 
tion :  — 

(1)  Eec^piion  0/ ^rltdVtf,— The  fvrr - 
articles   at  the  Hxhibitiai   bfiiQdtO|p 

January  6,   1876j   and    '^-"    —■   Appl  i  , 
chinery  and  other  hci  will  be  1 

S4?onaathe  special  four        .       I't  tbcs  ml 
and  it  is  desir»hle  that  they  shonid  be  i 
the  reception  of  other  exhibits. 

(2)  £^xiuff.—ln  boxing  goodf  for  Iht  ] 
screws  ahould  be  used  instead,  of  nuli. 

(3)  tihippiH^    Direct iom. — Each    pi<iki|f  \ 
marked,    *'To    the     Director    General,   111 
Exhiluiion  of   1S70,  at  PhiladclptiiA  '  tr^N 
marked  on  two  adjoining  iidea. 
information  : — Name  of  the  exhil ' 
to  be  unloaded ;  spec^&s  locatiOiL  a' ! 
weight  of  the  ^tackage ;  total  nnn. 
by  the    exhibitor ;    aerial    number  ^*> 
package.      Within    each  packags  ihou 
articles  and  a  copy  of  the  ont^de  dlx' 
this  information  ia  on  the  package,  it  ^ 
from  delivery,  at  the  expense  of  the  i 
obtained, 

NoTS.— 5<"rfi*i^i    and   Fiaf/&nM.~l^ 
delivery  of  packages  to  marked  th«n  hm  I 
Atructed  within  the  ExhiliiUon   greamis  sML    _ 
of  railway*    At  convenient  poinu  u"  tJiiwi*^ 
locatt^'d  hidings  and  platfonna  for  1' 
to  be  exhibited  to  the  immediate  ^ 
is  designated  by  a  nninherr  and  lb  ^ 
on  each  article  or  package  myst  i; 
siding  at  which  it  is  to  ^  deiifert 
should  also  state  the  location  in  t^ 
the  article  is  to  be  exhibited,  in 
ayatem  for  designating  locolitiei,  n- 

Xfli-«f4<ML— Each  column  witMii 
lettered  and  numbered  ;  the  lettcir 
of  columns  lengthwise,   from  cj 
numbere  the  lines  crosswise,  fh>m  noun  w  »^ 
exhibitor  will  have  his  loealion  dcfiacdi '^ 
to  the  nearest  column,  and  the  oi&dsi  i 
building  will  give  the  poeition«iioooidiM 

(4)  ATr^n^tmmtswitk  TTantp^U!^\_ 
exceptional  axraiagementa  made  \/f  cbv  ' 
Ctintennial  Comxnlifilim  with  trani|M>rtA(w&  a 
not  in  any  way  affect  tbe  regnlar  rul^  ^i ' 
nk^s  in  regard  to  the  clsaBiflcalign  ef  p^^ 
ditiona  of  receiving  or  traQraortisg  tht  i*"^ 
rcqaimig  the  propaym^  of  ftt^gBl  luio' 


."4  for  tiiiupoitmgr  goodfl  for  the  ExbibitioD  will 
^L:iLaod  ttvaiL  tho  agents  of  the  trftusportation  com- 
oki  At  the   place  of  fihipments^  and  ddI    itt  Ph»la- 

//jrotijfA  i?*i/3  nf  Lading  md  Adtie^  for  ShipmrnU 
-  Through  hilia  of  lAding  ahould  be  QbtaincdH,  so 
"  will,  without  any  attention  by  the  shipper,  be 
to  iho  Exhibition^  and  letten  c^f  adrice  ahonld 
~  ^  the  time  gf  shipment  to  the  Chief  of  the 
IVwMportation,  giving  informtition  of  tho 
m^e  ftnd  full  particulars  in  rogeLfd  to  aHioles 
dim^ieiona  or  eiiGeuiye  weight  Faekages 
ifaln  only  ^rtieleg  intended  for  a  single  depart^ 

iifiai  SerjiceM^—ThG  transportation,  reeeiving, 
^  ig,  arranging,  re -packing,  and  re-shipping  of 
I  got>ds  uxhibitod,  also  the  atorogo  and  repair  of  empty 
iCi^  -jtili  he  at  the  expense  of  the  exhibitor-  Fort^ign 
Dtaiisionflj  or  such  agenta  as  they  may  designate,  wUl 
r^^q^pQnsible  for  the  receiTing,  unpack mg^  and  armnge- 
r  exhibits  from  their  reipectire  conntriet,  aa  wdl 
'iPir  removal  at  the  close  of  the  Exhibition;  and 
^.*ia4jn  will  bo  permitted  to  act  ua  such  agent  nntil 
can  give  to  the  Director- General  written  evidtnco  of 
3  n^pnvyal  of  hia  appointment  by  the  proper  Uommia- 

Terminal  Charge, — To  lecnre  order  and  dispatch 
i^H  fiaoeption  and  inatallation  of  joods  in  the  E:xbibi- 
^  all  peicbBgea,  on  arrival  at  the  Exhibition  inclosure, 
1'  ^-^  received  by  the  Chief  of  the  Bureau  of  Trans- 

n.  They  will  then  bo  nnloaded  and  plaoed  on 
J  e  allott<*d  to  the  exhibitor,  the  empty  cases  will 

jy  and  at  tb<»  close  of  tho  Exihibition  tkey  will  bo 

■  ;■■-  d,  and  when  te-packed  will  b©  removed  from  tho 
M|nL  For  this  service^  which  the  United  States 
^^BbI  OommiMion  will  undertake  m  agent  for 
^l!fln,  and  eipeciaJly  for  their  necommaulatioQ,  a 

J  charge  will  bo  made* 

K—rr^iMwn  far  I'eiformififf   Tsrmiual  Service, — 
-,'iilition   pro vi ding  a  tenninal  charge   to   meet 
specific   expenses,  for  which  exhibitors  will  bo 
will  eatablieb  system  and  organiaation  in  the  re- 
aud  delivery  of  goods  at  the  Exhibition,    The 
^«ia<^  of  thia  t^nninFil  work  include  the  coottruction 
tailroad   trucks^   freight  pint  forms,    storing    sheds, 
)aiT  shops,  cranet,  dorricka,  trucks,  telegraph  lines, 
bj  &;c*,   and  the  aervice  of   a  large  organised  force 
11%. ii  1^  secure  ofBciency  and  prevent  confusion,  will 
iho  diroction  of  the  CommiaBioD. 
pspmmi  of  Fr9i§ht  and  Otargg^, — ^AIl  chargea 
iU,  transfers,  &c.,  and  terminal  axpeoaei,  must 
at  the  time  of  sbtpmoDt,  or  be  auumed  by  the 
itjon  compan]^  ddivering    the   goods.      The 
;6feaics  Centennial  Commission  will  not  be  re- 
fer anjr  such  charge®,  nor  will  exhibits   he 
unless  this  regulation  be  complied  with, 
Mmt4M*tpd  Ttrminat  CAar^ei* — The  tormina]  charges 
Tie  aa  foHowa  t— -On  articles  or  packages  weighing 
Dlba,,  or  lesa,  I  dollar  each  ;   on  articles  or  pauknges 
lighingfrom  350  lbs,  to  5,000  lbs.,  40 cents,  pf^r  lUO  lbs,; 
artieles  or  packages  weighing  over  6,000  Ibs-,  aO  cents. 
r  100  lbs.    Articles  weighing  over  10,000  Iba.,  fragile 
tides,  plate  glass,  &d.,  and  works  of  art,  may  be  suh- 
i  to  &n  additional  eharg^  after  arrival  at  the  exhibi- 
a,  lo  eater  the  extra  ooat  of  handling, 
(lOJ   €kutoms  ErffuliitiOH3,^Tho    customs  regulations, 
M&  hy  the  Secretary  of  the  Troaaury  of  tho  United 
^K  permit  the  immediate  transportation  to  Phila- 
Wtk  of  goods  imported  from  foreign  conn  trios.    They 

■  he  tran8|)orted  by  bonded  Une  from  tho  port  of 
rivftl  to  Philadelphia,  and  delivered  to  the  collector  at 
it  city.  The  customs  regulations  for  these  goods  must 
•trtctly  cumpliod  with* 

(II)  ^itjk^Ud  rackaffex,^l[  no  authorised  person  is  at 
nd   td  op*;ii  and  arrange  tht*  goods  iu  the  Exhibition 

I,  thi^y  will  be  removed  and  stored  at  th«  cost  and 
rhomsoereir  it  may  concern* 


(12)  UttmiVfti  0/  ffoorf*,— The  Exhibition  will  close  on 
the  10th  of  November,  1976.  The  removal  of  goods  will 
not  be  permitted  prior  to  that  date,  and  must  be  com- 
pleted before  the  31at  of  December^  1376,  Goods  then 
remaining  wlH  ho  removed  by  the  t)ireotor*General  ani 
sold  for  cxpcnsea,  or  otherwise  disposed  of  under  thm 
directioji  of  the  United  States  Oenteinnial  Commisaion. 

The  Ceutenokl  Gommissioii  reaervoa  the  right  to  ex- 
plain or  tunend  these  regulalionsT  whenover  it  may  bo 
deemed  neceasary  for  the  interesti  of  tho  Exhibition. 
A>  T.  UosHO&N,  Diroctor-Ganerai. 
D.  ToR£ST«  Chief  of  Bureau  of  TmtiportttUon* 

PhiUdelpbia,  Bept  11,  1876. 


SALICYLIC  ACID. 

Salioylic  aoid  (to  which  much  attontion  has  latdf-J 
been  drawn)^  originally  a  product  obtained  in  the  lahotm^^ 
tory  in  amaf  1  quantities  from  the  pla&t  called  AViuter- 

freon    {Qmdthwria    pr^mnJmis)^    is    now    being    pro- 
uced  from  carbolic  acid  on  a  commercial  sccile  on  tho 
Continent  by  the  procoss  of  Frofesaor  Kolbe,  of  Leipzic, 
and  is  thn^  describrjd  in  hia  lettem  patent,  dated  April, 
1874  : — Carbolic  acid  is  heated  with  the  solid  hyd  rated  i 
oxide  of  sodium  in  a  clot&d  Iron  retort  (tho  tempuraturd  I 
being  maintained  at  about  183**  C  till  the  water,  and  | 
the  excess  of  carbolic  aoid^  have  passed  ovar  into  ikj 
receiver),  dry  carbonic  gas  being  passed  into  the  ooik*J 
tents  of  the  retort  in  a  continuous  stream.    The  tern* 
peraturo  is  finally  made  to  excood  200^  C  i   the  mum 
becom^^s  solid,  and  the  operation  is  terminated  when  bul 
littlo  Fesidual  carbolic  aeid  distils  over.    The  contents  ot 
the  i^tort  after  tho  above  operation  (oonfitating  of  salS-.. 
cylate  of  soda  tagcth«>r  with  some  free  carbolicacid],  are  ] 
dissolved  in  wator,  and  by  the  addition  of  hydrochloris  I 
acid  to  the  solution  in  slight  excess,  tho  snlioylie  ac^ld  i#  \ 
precipitated ;  it  is  then  washed  and  thus  purified  from 
aO  tnicea  of  the  hydrochloric  acid. 

The  salicylic  add  thus  produced  is  a  yellowiah  white 
powder^  devoid  of  smell.,  foaing,  when  pure^  at  ldS°  C.p. 
sparingly  soluble  in  cold  water,  but  readily  soluble  in 
boiling  water.     I  til  chemical  composition  is — 

Salicylic  Acid.    Carbolic  Acid.    Carbonic  Acid. 
C,  U^O,     =    C,  H,  O        +         C0«; 
or,  in  other  words,  one  equivalent  of  carholio  add  4-  one 
oquiralent  of  carbonic  add,     It  ma^  be  sublimea  un- 
altered, but  when  heated  strongly  with  powdered  glaev^ 
or  sand  in  ft  rotort,   it   is  resolved  into  carbolic  and 
carbonic    acids.      It    possesses    antiseptic    properties^ 
thoiigh  in  a  lesa  degree  than  tiarbc^io  actd«     Aa  a  gem^ral 
dtiinlectant,  it  cannot  become  a  riTal  to  carbolic  acid 
owing  to  its  leaser  aotidcptJC  power  (which  repeats 
oxp*riment$  have  sbown),  and  its  higher  price,  thislatt^ 
being  entirely  dependent  on  tho   tost  of  the  oarb 
acid  from  which  it  is  manufiictured.    It  la,  howo' 
being  now  employed  in  some  of  the  German  hospitals 
instead  of  carhoHc  acid  for  the  *'  antiaeptic  treatment," 
but  in  the  opinion  of  l*rofca»sor  Lister,  of  Edinburgh,  the 
originator  of  this  treatmont,  whoha«Ut«l3r  visited  these 
hospilals,  oarbolio  acid  is  moro  rettable  in  its  reaiilbi«. , 
According   to  the  Saapiial  C/azem  of  July  ill  at,  Mf«r 
C^tdlender,  of  8t.  Bartholomew's  HcepitaJ,  London,  aflev_ 
some  months  trial  of  salicyUc  add,  linds  it  giv«»  less 
aatisfaetory  results  than  carbolic  acid,  and  has  abandoned 
its  use  iu  iiivour  of  the  Uttar. 

For  internal  administration  it  haa  as  yet  been  Uitte 
employed,  and  there  is  reason  to  supposo  that  in  this 
respeot  it  wiU  prove  inferior  to  carbolic  aeid,  which  can 
be  and  is  manufactured  of  extreme  purity* 

The  aqueous  solutions  of  the  salts  of  salicylio  add 
posaeaa  no  antiseptic  propc^rties. 


Tte  Mercers*  Company  have  isaued  their  an- 
nouiic«ment  for  the  Greshiim  I>ectUTM,  ThoBQ  on  Lawp 
Fhyiio,  DivmiJy,  and  Geometry  will  bo  delivered  in 
English  and  Latin;  those  gn  Astronomy,  Bhetorio,  and 
Music,  in  Eagliah  only. 
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ECONOMY  IS  FUEL* 

A  procaoi  for  eoonomuing  fmsl  ii  itated  to  have  been 
CKmed  out  V  itb  eocaMerable  sncceM  for  floiEte  tinte  poft  ia  > 
I>enm8rk.  The  amngfrmeitt  coonsts  of  a  combizLatioii  of 
coke  oTimft  unci  gus  rBtoitA  so  ccHifltrueted  thiil  the  heat 
g^erated  in  the  coke  otbu*  during  the  coking  pro(^oa^  of 
m&  coal  ia  in  poxt  ntlliied  foir  producing  a  >7rude  lighting 
gaA  in  the  retorta^  whidi  ga«  is  then  condudod  through 
suitable  iluea  to  the  furnace^  where  it  meeta  Ibe  temam- 
mg  beat  and  gnaes  from  the  colco  otcub,  and  a  tofficieTicy 
<}f  air  to  prodtii^  perfect  oomhustion.  As  th€  waate 
heat,  cjiiiSe  giifi  nud  atr  ai«  tmder  perfect  eontroU  ^ 
uni^Dna  heat  ctm  Always  bo  maiotAmed^  a  vary  eaaential 
point  in  an  maaufactiLres, 

The  inventors,  ^teasra.  Erichaen  and  Maardt,  have 
4ppliod  tbis  syetem  of  eoonomiaing  fuel  to  the  evbipo- 
rating  pan  a  at  their  aalt  woikB  at  Copenhagon,  ^ith  ru- 
ported  beneficial  reflultflf  the  salt  tnrnod  out  being  of  the 
fineit  qimlity. 

It  is  etatod  tbo  coke  produced  ia  of  n  verj  Btiperior 
^eamiptioii,  and  that  It*  Talue  fully  covers  the  total 
*ooat  of  the  cool,  ho  that  the  heat  ueed  for  evapomting  or 
for  other  iodustTial  purposeo  ie  in  reality  eoitlepia, 
Ucable  to  Yuious 
,  already  been  nie«t  Hucc&aa* 


These    fumacea    are    applicable    to    Yuious    manu- 

icturea,  and  have,  it  is  eaid,  already  been  nic«t  Hucc&aa' 

fully  adopted  in  Denmark  and  Swoden  for  Hine  burning. 


The  kilna  ore  built  rertioalf  the  coke  orena  with  their 
retorts  being  grouped  around  the  base  of  the  kiln^  the 
^ases  from  which  produce  a  most  inteoso  com- 
bustion ;  the  limcstcne  ia  shot  m  iis  required  at  the  i'-)p 
of  the  kilo,  and  on  ita  becoming  converted  into  limi? 
gradually  dxawn  out  at  the  bottom ^  thus  yielding  a 
continuous  delivery  of  clean  burnt  lime  without  any 
loas  of  time  or  waste  of  beat  in  chnrging  the  kilns  or 
drawing  the  lime.  In  Bohemia  these  fumac«a  are  being 
^erected  for  the  munufacturo  of  iron. 

Patents  have  been  taken  OQt  in  this  conntry  as-  well  us 
<m  the  Continent,  and  in  America,  for  thie  invention  i 


OBIT¥AEY. 


Sir  Charles  Wheatstone,  £,C.B.— Tho  death  of  this 

^aioeiit  sum  of  sdencft  took  place  at  Paris,  on  Monday, 
ths  Itth  inittji  ia  the  7?rd  year  of  hii  age,  he  hitving 
bean  horn  at  Qlouoeifcer  in  1802.  It  is  of  coorso  for  his 
<iQsiiiBOlion  with  the  pnictical  introduction  of  the  olectrie 
Magraph  that  his  name  will  always  he  known.  The 
€xaet  flharo  of  mflrit  due  to  him  will  certainly  never  be 
pted  sely  daSncd.  nor  perhaps  is  there  any  need  to  rake 
Up  in  those  pageB  the  ashes  of  a  dead  oontroTorsy. 
Htnffloe  It  to  say  that  among  the  many  names  which  must ' 
%e  MMciated  with  the  birth  of  the  telegraph  his  will 
always  take  a  foremost  place.  Like  all  great  invontions, 
the  telegraph  was  the  offspring  of  no  singlo  mind, 
Eonalds,  who  with  frictional  electricity  succeeded  in 
eending  signula  through  a  coosldeinable  length  of  wire, 
and  whose  appeal  to  tho  Admiralty  elicited  the  now 
histoHciil  anawer  tbatr  "Telegraphacif  any  kind  are  now 
whoUy  unnee^Bsim^  and  no  other  than  the  one  new  in 
nae  wiU  bo  adopted  '(1816);  Oersted,  whose  disco veriea  in 
magnutiam  and  galvanism  provided  a  practteol  means  of 
<jonimumcating  electricia!  signals;  Baron  SchilUng ; 
8teinheU,  whofie  enperimental  taliegraph  first  drew 
Mr.  (now  Sirj  W.  Fothcrgill  Cookers  attention  to  the 
flohjoctt  Fotnergilt  Cooke  himself;  Morse,  who  woe 
working  by  a  di^erent  rout©  to  the  some  end;— aU  these 
and  many  others  must  bo  joined  with  WheatstonCp  nor 
is  tho  honour  to  each  individual  tho  less  becauae  it  is 
ahared  aiDOllgflt  the  net.  The  laboun  of  8ir  Charles 
^¥heatatono  mot  with  deserved  recognition  at  the  handa 
of  tho  GoTerDmont  and  of  the  scientific  bodies  of  Eng- 
land and  the  Continent-  A  mongotherEicknow lodgments 
of  the  serviced  ho  had  rendered,  the  Albert  AleOal  of 
this  Society  wsa  awarded  *'  to  Mr,  (now  Sir)  W*  Fotber- 


itjncSi  * 


dll  Cooke  and  Frofenor 

F,R,S,,  in  roeognitioo  of  tneir  i  oin  * 

ing  the  flrat  electric  telegraph/*    Thawedilt^ 

awardod  waft,  however,  declined  hj  Sir  Ctedttl 

0tono.  ^^^_^^^_^_^^^^-»» 

aEIEBAL    HOTIS. 


I  Ameriom  wht  pcxiud,  the  afiniii 
t, ;  expoHs,  '2MJ*S^  <?wL  ;  «m^ 
If    ISSeMO,   in,  "-: 4,061  m 


The  Germofi  Cottmi  Trade.— The 
wntains  a  w^riftfr  irttifriic»whj«htl 

prowlh  of  tho  JiicmTiiig  jstoBf  BW 

In  the  penod  1  >,,..  .    ^-^  j.ver»g©  aaansJ  wi«^«" 
amouEtcd  ti^*  2^,74y  ewu,  and  th«  oaipaCli  ' 
leaving  18^5,971  owt.   for  b^mff  cxmmmylkA. 
tbea^eragec  were:  — Ir  "- 1,^13  OWi;  *^ 

owt  ;    constimption,  "^L  ^  j^' 

ateadily  increased  dm.-^  .^t^'^MBig^* 

l8Gl-6d,the  -  ' 

1,270,410  cwt,; 
ewt, ;    duHuf 

62LM9cwL;    eommimptj-ii  :.  0«v, 

1871*74,  iniporte,3,3Gl,95S-        .       .   ^1**^*5^* 
aumptii/D,  2,444,4 15  cwk     The  %»«■  immM 
ccurae  iodude  the  important  copjimytitt  •  j^ 
Hpinmng  mHle.     The  cotton  cipart»  wsi  '■J 
Kuaaia,  Swilaerland,  8t»d  Auatna; 
oiao  sent  to  Breroeo,  France*  and  the  If  i( 
ing  20  per  cent,  for  waaia  *ad  tor  nw  tna 
figures  ahotrtug  the  trjtnl  conaumption  flf  % 
quAtJtJty  iff   yam  produced  per  yf*f  ■  ^  ^ 
1  iy,757  cwt. :  ia5l-6&,  44ft,8&&  ewt. ;  1»H:%J 
lh(>6-70,   1,122,010  cwt.;     ISTl-Tl,     /' 
Avermfre  in»perta  of  twi*t  wet* :— L8a6-4fll|  \ 
18ol-5o,  4&Y,747  cwL ;     1661-G&,   a«Ugj" 
285,614  liwt,  i  1871*74,  406.650  owt,    iFaidl 
steady  increase  in  tho  quantity  of 
Ihat  year  a  decline  hcfan,  notwithal 
import  duly  was  redu«?«d  froiu   thvee  ^ 
per  cwt.     The  ^vemge  for  1871*?*  •*>***U! 
yarn  import  trade,  hot  the  fifoiise  lof  Wfiw 
from    ihw    averiifftr  "d  are  much  fsmlam  4 
average  (1856-60,  olS,57S  cwt.)  beiof  3^7,m* 
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l^MT^  ..tFarmers*   Qub, 
Tadeker, 
andCliiaate 


FOR    TH£     SK5UIID 


Bool  Otopt,  m*  afftekd  H  i^| 


nvle 
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Society  of  Eagmeert,  6»  W«« 
Mr.  HAmQtoti  W   P>>o4f«d,  ' 
Bhafta  and  Flttiflgi" 

Medkal,  It, CSiuidoe-itreet, W, «^ja. 

Woodwiird. *' fiome Dtw  lUoimmtOft 
KimzneddM  CSay  of  Ihe  BtrbwodMi  1 
end&oramihinie-tiar-M^T  '*  %U3i.f^ 
*'  A  new  Wmm  Omh,  from  ih»  "U 
Und  »    a.  Mr.  H^BZT  Wwdwaf^  " 
ToMil  SocopiOD  in  th^FTyfttahC   ' ' 
Henry  Woedwvid, '*  A  i^iaasfci 
luMQl,  inm  the  Oaal-mvaffniw  tf  I 
Mr.  Tbmau  B«lt*  *'  The  IMft  of  CM 
its  Origiii*  oofnUtiine  wiih  tint  of  tte  L 
Es^land.  vid  Place  in  th^  OtweiaimmL* 
T^BS^Xiimfla&i  BwttSfftw  Bouse*  W..  i  fS» 
Ijnbbodfc,  "BflM,  W«i|rt.  kii.  iFwtlK" 
OliTer,  '*  FlillJla  OBlhseted  by  "     ^ '*' 

of  Gelebea  Hjui^  made  ^  M. 
W.  DfiDBett,  *'Tl»e  £al»  uf  Qi 
Flomr  Bialk  of  ¥miim*rim  9rkmki. 


•.  IJ 

Beck^sad  DiTaB.^  WrWii,  ;JfP 
mad  their  Dittwtlaa*  (FSK  TX«a  Bsl 
UtaeA  in  the  AeoBitei  tBir%  UV^  1^1 


p««e,  *' A  i—^ _  _^^  _ 

ing  «  Oenrtant  Ttaii|ieri«a«  teJifrlgla^ 
Hnrubetoai,  At"  ».  Mi.  B.  W-  fc«— 
*'  The  Fluotidea  itf  ikisenle*  f^aefiflaM 

Aortjlene."    <L  Mr.  W.3f.  B«tN^  15L* 
liqtdd  OutoB  iMiialde  ia  CIttili  CMlte* 
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U  rmmmkmiims/ifr  Ou  Soetety  ahtmld  be  addrtmi  to  OU  SecrUary 
JohM-ttrui,  Adtlpkl,  Lomdm,  W.C, 


PSOGESDIVGS   OF   THE   SOCIEIT. 


voncsTo 

The  122nd  session  of  the  Society  will  commence 
m  Wednesday,  November  17th,  when  the  opening 
ddiess  will  be  delivered  by  Lord  Alfbed 
^mmcEiLL,  Chairman  of  the  Council. 

Candidates  proposed  for  election  as  members  are 
itivileged  to  attend  on  this  occasion. 

Evening  Meetings  of  the  Society  will  be  held  on 
he  following  dates,  subject  to  any  alteration^ 
rhidi  may  be  found  necessary : — 


OBIHirABT  MSBTmS. 

The  following  arrangements  for  the  Wednesday 
evenings  before  Christmas  have  been  made : — 

KovEMBBB  17.'0penimg  Address  by  Lord  Alfsbd  8. 
Churchill,  Chairman  of  the  CouneiL 

NovBXBUi  24.— '^  On  the  B«giskation  d  Trade 
Marks,"  by  H.  T.  Wood,  Esq.,  B.A.  On  this  evening 
A.  J.  MxTNDBLLA,  Esq.,  M.P.,  will  preside. 

DscucBBB  1. — ''Oa  the  Legislative  Enactneots  re- 
qoifite  for  safe  Conduct  of  Sewage  Gkounda,"  by  Alfrbo 
SxBB,  Esq.,  F.R.S.  On  this  evening  Hbnbt  Lbthsbt, 
Em.,  M.A.,  M.D.,  will  preside. 

I)acBicBBa8.— *'0n  the  Mode  of  Levying  the  Sugar 
Duties  in  France,  and  its  Influence  on  the  Sugar  Indas- 
tries  of  Great  Britain,"  by  Professor  Laon  Laviy 
F.S.S.,  &c. 

Dbcsmbbr  16. — **  Health,  Comfort,  and  GeanlinesB  in 
the  House,'*  by  Thomas  Blashill,  Esq.,  A.B.I.BAu 

DacBMBBB  22. — "On  a  method  of  prodocing  Pore 
Charcoal  Steel  directly  from  the  Ore,"  by^HsiiXT 
LuuuN,  Esq. 

Cantob  Lechtbbs. 

Courses  of  Cantor  Lectures  will  be  given  on 
Monday  evenings  at  eight  o'clock,  as  follows : — 

First  course  by  Dr.  Thubiohuk,  *'  On  tiM  Dis- 
coveries and  Philosophy  of  Liebig — ^with  special 
reference  to  their  influence  upon  the  advancement 
of  Arts,  Manufactures,  and  Commeroe." 


^  1875. 

^vember 

)ecembOT.. 

1876. 
aniuuy  .. 
''obruaiy. . 
Ctrch,... 
^  .... 

wy 


CANTOR 
LECTURES. 


Mondays. 


AFRICAN 

MEETINGS. 


ORDINARY 

MEBTINOS. 


INDIAN 
MEETINQ8. 


CHBMICAL 
MEETINGS. 


Tuesdays. 


Wednesdays. 


SPECIAL 
LECTURES. 


Fridays 


—    —    22    29—    —    — —    17    24 

6     13    20 —    —    _    1      8    16     22 


—  17  24  31 

7  14  21  — 

6  —  20  27 

3  —  —  24 


—  —  25 

—  16  — 
14  —  28 

—  18  — 
9  —  — 


—  —  19  26 

2  9  16  23 
1  8  16  22 
5  —  19  26 

3  10  17  24 


29;  3 

— !  7 

31,— 


18  -J—    11  —  26 

—  24—17  —  31 

—  28i—    —  21  — 

19  -.—    —  12  — 


3     10     17    — 

—  —  21  as 


Second  course  by  W.  Mattieu  Williams,  Esq., 

On  Steel  Manufacture. '' 

TWiird  course  by  Gbobge  Jarmain,  Esq.,  **  On 
V^ool  Dyeing.*' 

The  second  and  third  courses  haye  been  arranged 
'ith  special  reference  to  the  Society's  Technological 
S^uuninations. 

African  Shction. 
Meetings  of  this  Section  will  be  held  on  Tuesday 
venings  at  eight  o^dook,    l^wpen  to  be  read  will 
e  aonounced  in  the  Journal, 

Chemical  Sbotion. 
Meetings  of  this  Section  will  be  held  on  Friday 
veningB  at  eight  o*clock.    Papers  to  be  read  will 
«  announced  in  the  JourmU, 

Indian  Section. 
Meeting  of  this  Section  will  be  held  on  Friday 
▼enings  at  eight  o'clock.    Papers  to  be  read  will 
'c  announced  in  the  Journal. 


Juvenile  Lectures. 
During  the  Christmas  vacation,  Lectures  will  be 
delivered,  specially  suited  to  a  juvenile  audience. 
Particulars  will  be  announced  in  the  Journal. 

Special  Lectures. 

A  series  of  reports  has  been  prepared  by  Br* 
BicHARDSoN,  appointed  by  the  Council  to  make 
special  inquiry  into  the  subject  of  "Unhealthy 
'trades."  These  will  be  delivered  in  the  form  of 
Lectures  on  Friday  evenings  in  December,  January, 
and  February. 

Members  are  privileged  to  introduce  Ubo  friends 
to  each  of  the  Ordinary  and  Sectional  Meetings 
of  the  Society,  and  one  friend  to  each  Cantor  Lecture. 

A  book  of  tickets  for  the  admission  of  friends  to 
the  Ordinary  Meetings  is  sent  to  each  member  with, 
this  Jbtima/.  Tickets  for  the  Sectional  Meetings 
and  Cantor  Lectures  will  be  ddivered  with,  tiia 
Journal  in  due  course. 

Members  are  admitted  on  signing  their  names* 
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MISCELLAITEOUS. 


THE    POET    OF    TRIESTE,    AlffCIENT    ANB 

MODERN. 

Bf  CftptftlB  E.  Buiton^  Her  Migdity'i  ConitU  At  f  rkite. 

I  now  approach  the  pliin  which  is  actaolly  beingr 
rftrried  out.  It  nifty  be  Lalkd  a  dependency  of  the 
BiidbahDi  the  **  Great  Southern,*'  connfectiug  Triwte 
with  Vianim.  Tbii  line  wa*  begnn  hy  tho  AtMtriftn 
OoTemmenl  under  llie  kto  Ba^a  do  Brack,  Miniater  of 
Finance.  CircuiTMtftiicei  compelled  tb^  EtnpirOt  on 
A|»ril  23,  IBoSf  to  icU  U  shortly  aftc^r  it  waa  opened 
(June,  1867),  to  H  Oitated  priTate  company,  FretnLh  tLod 
Aotttian.  The  Geneml  Direction  wels  and  Btill  i&  ut 
Psrif;  tbs  Vi(mna  BrAxich  Boiird  of  Admin ialratiqn 
oODsits  of  eight  members^  the  mo§t  connpicuoua  of 
whom  IB  the  Botbtcbild  bouse,  by  ftir  tb«  moat 
powerful  anbjects  of  the  Aiutriaa  Crown,  and  the  prefli* 
dent  waa  tbe  leito  B^ron  A.  S.  de  Hothichlld. 

It  ia  not  within  the  ncope  of  this  paper  to  show  the 
injnrjdoae  to  Ttieata,  and,  Uipou^h  her,  to  aXi  latria,  by 
this  powerful  monopoly  of  traniit  between  chief  port 
and  capital,     Baf!it>e  it  to  aay  that  it  ib  an  imptrtum  in 
tmp0tio^  a  ^noncial  dcapotiam  in  n  conititntional  land. 
^Of^  im^imcei  on  April  13,  1S67|  tbe  Siidbahn  renoanoed 
iti  right  of  bein^  the  only  line  of  commnnication  nntll 
Boeemhor  31,    1373 ;    afttt  which  it  wonld  enjoy  tbo 
monopoly  for  99  years.     At  tho  ood  of  that  period  ( 1  Still, 
the  propOBod  riTal  lioea  of  TriesLe-Laak  and  Tncate-PrBiiil  I 
had  oonteiaded  a^uinfit  each  other  till  neither   could 
obtain  a  oonceMiDu,  and  theoompaQy  might  have  ineiatod  I 
upon  claiming  ita  century  of  career  without  concurrence,  | 
tut  an  arrangement  waa  entered  into  dofciriBg  the  evil  j 
day  for  a  few  ye«r».    Those  faioiliar  with  local  politics  I 
caimot  fall  to  wm  how  the  afair  will  end.  , 

The  firat  itepa  towiirda  providing  Trieste  with  the  n*w  ' 
barboar,  which  ia  atUl  h^ing  oonatnioted,  begHti  in  1 S6 1, 
undar  the  StadthiJttjr  (GoTemor)  Baron  von  Burger. 
Tbe  Hiidbahn  bad,  1  haveaiiid,  become  the  property  of  a 
company  :  it  proposed  to  eittend  Its  operations,  and  sup- 
ported by  His  ExijeUeney  Count  F-  ^khy,  and  the  Vice* 
President  of  the  Central  Maritimo  Govt*rnment» 
Chevalier  (after words  Baron)  von  Becke,  Bliniater 
of  Finance  for  Aualro~Hiingar)%  M.  Ttilabot, 
a  French  eng^neor  distinguish^  by  the  Marseilles 
barboor- works,  deputed  by  the  Siidbabn,  presented  his 
projeet,  in  June  of  that  year,  to  the  Crown,  His  on'ginsl 
plan  ifl  now  become  a  matter  of  archs&ology.  It  proposed 
one  long  quay  formed  into  a  basin  by  two  motes  i  the 
northern  projecting  from  the  LAZzaret-hasin  (Baoino  del 
Las^aretto  naovo),  which  wns  to  he  filled  np,  and  the 
other  from  the  Molo  Elutach  (No.  11).  A  vaat  break* 
water,  beginning  paraUel  with  the  former,  and  a  weeping 
with  a  curve  opposite  the  latter,  was  to  be  cjirried  on 
till  fronting  the  Molo  Ban  Carlo  (No.  9),  which  waa 
alao  to  bo  enlarged.  Lastly,  another,  but  a  shortf  thin 
break  wati?r  was  to  project  north- weatwarda  or  seawards 
from  the  Molo  Santa Terass,  wbicb  wa«  to  be  opened  for  a 
ship  pasaaf^e,  whilst  a  similar  dam  would  poaa  round  the 
point  of  Bant*  Andrea,  and  form  another  port  (Sanf 
Andrea)  hetwaaa  the  point  and  the  establishraent  of  the 
Austrian  Uoyds, 

On  Ltpcember  12th,  1861,  the  podesta  ([iiayor)^  and 
the  President  of  tho  Chamber  of  Commerce,  alarmed 
\q  the  amount  of  change  proposed,  tnemorialiaed  the 
Ministiy  against  the  first  Talabot  project.  But  the 
Austro-FreDch  War,  which  ended  with  the  Treaty  of 
Yillafranca,  had  left  tho  Empire  in  a  state  of  ftoancial 
and  commerciial  depression  when  capitaliata  were  practi- 
cally invincihle.  Moreover,  the  action  of  eonstitution- 
aUimp  in  eountricfl  not  accuatomed  to  %  is  a  Liberal 


being  MMt  1 

eTlrtjSrfl 


whieh  adds    almost   diMpolK!  fft^nn  ti 

authoiltiaa  at  h^d-quiirteri,    Piioca  IMkmH' 
bftTe  OMUultf^  tho  wiabea  of  tlia  l^lBtftDe  palir; 
de  Brmok  and  his  snooeaaoiB  did  not    Aj  k^  » 
cemher  l^th,   187^,  the  City  Goimdl  of  Xmb 
memorialised    tho    Miniiten    of    Coosmoi  oI 
Chamber  of  Deputiea  at  Vienna  to  aiful  %     _^^ 
because  they  are  injuring  tho  port,  but  t^  M  i«l 
been  abiolutelj  nil. 

The  dtj  was  soothod  by  the  kiudett  of  |Pi«^||t 
on  April  22ndf  18^2,  a  Commiadon  was 
upon  tho  French  project  at  Tiisrtr, 
governor,    if.    Talabot  himsslf 
pamphlet,     "  Das  Trif«ter    Hafen 
Manz,     1BG2),     contains    the     names   H   Ai 
misai oners,     and     provides     a    plan    of 
which  is   shown  in  the  map  of   Ckpftsa 
After   sending   for   M,    Patcal,    thv  tJM 
of  the  Marseilles  harbour,  and  obtaiaiaflii 
Comtuisaion^  among^at  whom  wme^am 
the  powerful  Sii jbahn»  adoptei  bj  i 
123  to  3,  the  second  Talahot  p«je«L   At 
they  rcjectod  the  tbre©  fifil  pUns  Kod 
forth  by  Major  VOB  Schtoder,  C^ptjua 
H»  von  Conti. 

On  April  22,  IB&3,  the  Tklabot  harbgurvi 
to  the  Crown^  It  proposed  two  Ibimi  to  b 
two  periods  of  execution. 

L  Hh&    original  or  imperfect  fona 
masonry  breakwater  (Schutcd&Dim  m  ' 
long,   bonding  ftom    north    to   soath^ 
1,300  to  1,500  feet  ftom  the  ahoTv,  and 
a  double  entrance,  the  northern  dOfi 
700  feet  wido.  The  whole  water-liEie» 
to  tho  lighthoniio,  2,721  futhoms  --r  Iii5 
he  converted  into  a  quay  of  e^ 
to  a  maximum  of  GOO  feet     F' 
776  fiiOt  in  length  by  240  Uj  , 
many  basins^    the    urea  of    : 
Austrian  Joch  (1,139  sqaarr?  fathuun  toj 
toto  2.500,000  to  3,000,000  tons  of  tf '" ' 
unpopular  part  was  flUbg  up  tha 
La2zar«-tto  Nuovo,  alia*  the  Potto  S 
Biieino  delta  Darsena,  or  mil  way 
«outb-eajt  of  the  former.     Tho  «tf 
step  wi?re  fixed  at  18»000,000  ilorina, 

2,  The  perfected  form  added  6  mi^s^ 
of  10 ;  the  length  of  the  quays  aod  pMS 
increaaed  from  2J2L  fathoma  lo  4,139 
and  the  area  of  the  seven  new  bastua 
from    ld&  13  to    140-57  Auatjian  Jock 
fathoms.}     In  the  new  port  of 
fignrafl  would  be  4,000  mvlrea  {9,109 
and  52  bectarea  (87  joch)  of  baauL     lit 
gave  accommodation  to  §,000,000  Of 
shipping :  here  we  see  lh(?  Q:rtrKnftMa 
posed  for  Tri^atOp  whoae  enteriof  loBSaj*  il 
only  750,000.     But,  as  it  roducod  tbs  W^ 
bn^akwater  from  40  to  8  feci,  the  torn  **f 
donna  was  deemed  sufliment. 

A  glance  at  the  plan  (m  FopcioYicb>  ihy 
proposed  fimdMnentally  to  alter  the  whrn  (i^ 
the  roads,  in  faf  t,  to  fori^e  a  port  upco  Bi**^ 
the  least  regard  for  her  own  arrangnMli  n  tl|" 
of  winds  and  ouxrenta,     I  Bead  hardly  nm»^ 
nent  danger  of  aueh  operations,  a  wawrfr " 
all  hydrographical   *' improvamanla"  «J" 
meaaurtfa,  perhaps  prolonged  for  a  tarn  d^_ 
employed  with  aU  pmd«noe,      Hai^  99i^ 
hardly  be  said,  are  hkely  to  oonvost  bttli 
the  gravest  defecta,  and  they  may  vod  h  ^j. 
of  a  harbour.     Under  each  cintumitUiaM^  5^. 
eeiatlj  rise  to  double;  Cherbouj^  ml  Mp* 
stances,  if  any  be  wanted,  of  imm«ai»  ^i"^ 
proved  utterly  inssQiciant.      Buvoi  i*i* 
wise  to  fiufipend  her  judsmenl. 

Wht^n  this  pkn  wai  pimt«d  and  p«ili(yk»U  i 
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arustt  from  theoitiBeiiB,  especially  from  the  naval  portion. 
Press,  publio«  Bourse,  and  Chamber  of  Commerce  all  joined, 
for  once,  in  an  **  expression  of  natural  Conservatism," 
and  the  resnlt  was  a  protest  (November  29th,  1862) 
prayinff  that  the  *'  Bacuo  del  Lazzaretto  S.  Teresa " 
might  be  spared  for  the  City,  and  saved  from  the  Mono- 
polist. A  host  of  pamphlets,  plans,  and  connterplans 
issued  from  the  press,  advocating  or  opposing  the  thirteen 
to  which  allusion  has  been  made ;  ana  it  was  understood, 
to  the  satisfaction  of  all,  that  the  French  SUdbahn  had 
yielded  to  the  popular  storm. 

The  next  step  was  the  consultation  of  Sir  Charles 
Hartley  by  the  Hafencommisfion,  which  seems  to  have 
sat  eti  permanence  till  April  23,  1863.  That  eminent 
engineer,  who  brought  no  local  prejudice  to  his  work, 
remarked  that  no  favour  had  been  shown  to  the  French 
Company  and  their  employ^  beyond  what  their  com- 
mercial enterprise  deservecL  After  careful  study  he 
would  have  preferred  a  single  long  mole  projected  from 
the  Quarantine  basin,  but  he  gave  his  opinion  that  the 
Talabot  plan  was  the  best  of  all  those  hitherto 
submitted  to  Qovemment,  with  certain  modifications, 
such  as  reducing  the  parapet  and  widening  tho  entrances. 
The  Commission  accepted  this  expression  with  twenty- 
six  votes  out  of  thirty,  and  also  discussed  a  ship-canal 
from  Trieste  Bay  to  Muggia  Bay  which  had  boMi  pro 
posed  at  a  cost  of  three  millions  of  florins.  Still  protests 
marie  their  appeaxance  on  May  19,  1863,  and  June  8 
1364. 

On  April  13,  1867,  five  years  after  the  first  draught 
had  been  submitted,  the  ^'Talabot"  reappeared  in 
force  under  the  title,  '*I1  Porto  di  Trieste."  The 
Imperial  Government  had  determined  that  only  the  re- 
duced breakwater  and  the  four  great  northern  moles 
opposite  the  railway  station  should  be  built,  the  other 
six  being  left  for  a  future  time.  The  project  also  under- 
went a  variety  of  modifications  by  steps  of  which  there 
are  no  published  accounts ;  indeed  I  am  assurred  that  a 
Ibw  sheets  of  manuscript  represent  all  the  documents  on 
the  subject.  For  instance,  the  moles  were  reduced  from 
a  breadth  of  95  metces  (312ft.]  to  80  metres  (263ft.) 
except  the  northernmost  which  having  been  begun,  was 
left  93  metres  (306ft.)  broad.  The  breakwater,  which 
was  nearly  straight  in  the  second  Talabot  plan  was  bent, 
outwards  so  as  to  facilitate  entrance,  and  along  the  whole 
Snner  line  the  "  block  wall ''  was  sunk  perpendicularly 
from  to  two  to  six  metres  in  order  that  ships  might  lie 
alon^de.  llieee  are  a  few  of  the  crucial  changes  con- 
cerning which  it  is  vain  to  consult  experts ;  tbo  latter  are 
all  more  or  less  prejudiced  either  pro  or  con,  and  there 
is  the  latitude  of  assertion  usual  when  questions  of  ex- 
penditure are  complicate<f  by  politics. 

The  "  Porto  di  Trieste "  again  proposed  the  highly 
unpopular  measures  of  converting  into  railway  ground  I 
the  northern  or  Lazzaretto  basin,  which  has  been  done,  and 
the  Darsena  or  railwny  dock  which  still  remains  (1875). 
Thus  it  at  once  made  a  gain,  said  its  enemies,  of  25,000 
to  30,000  square  fathoms,  which,  at  50  florins  per  fiatbom, 
represented  a  total  of  1,500,000.  The  water- room  was 
greatly  curtailed  by  the  increased  and  inordinate  depth 
of  the  quay,  now  thrown  out  a  hundred  more  feet  sea- 
wards, and  the  basins  were  seriously  diminished  by  the 
four  huge  moles  which,  even  in  their  shrunken  forms, 
appear  intended  for  warehouses  and  building  ground. 
The  silting  up  of  the  new  port  would  be  increased,  and 
pushing  forward  the  quay  beyond  where  it  is  sheltered 
by  the  railway  buildings  would  greatly  increase  the 
power  of  the  Bora.  The  two  passages  between  the  break- 
water and  the  moles  are  dangerously  narrow ;  indeed, 
on  a  windy  day,  one  marvels  now  sailing  vessels  could 
either  enter  or  quit  the  **  new  port" 

llie  press  and  public  now  openly  said,  **  Insomma  si 
lacrifica  il  tutto  per  la  parte;  e  si  eri^e  la  Society 
Francese  a  padrona  assoluta  del  Commercio  di  Trieste." 
AU  attributed  the  evil  to  the  desire,  which  was  rather 
the  necessity,  of  pleasing  the  house  of  Eothschild.  And 
thus,  despite  the  most  energetic  representations  to  the 


Ministers  of  Commerce  and  Ftnaaoe,  tk»  8oTet«|fi 
authority  was  obtained  on  April  9,  1867  ;  on  the  foOov- 
ing  13th  the  convention  was  signed,  and  the  worln  ven 
expected  to  begin  in  that  year. 

The  sum  of  13,600,000  floriiM  was  guaranteed  to  tk 
company,  but  of  this  1,126,000  was  advanced  on  Jul?  1. 
before  the  works  began,  and  the  same  amount  wis  to  V 
paid  for  the  next  tw^ve  ^ears.  A  farther  bub  fi 
1,713,750  florins  expressing  interest,  raised  the  total  to 
14,713,750florin8.  The  Sudbahn  was  allowed  to d^7d^ 
fraying  its  debt  of  20,000,000  florins  due  on  Novenbo  I. 
1866.  It  was  relieved  of  income-tax  for  twelve  yean  % 
boon  calculated  to  represent  18,000,000  florins.  'Tht  ooa- 
cession  of  its  network  was  prolonged  for  fiftesn  ysan^  ui 
this  was  estimated  from  the  balances  to  bring  160«000,(M 
florins  into  its  coffers.  Finally  it  was  aothonri 
(April  13)  to  maintain  the  tariff  of  freights  estihliriiij 
November  1,  1866,  for  the  whole  loigth  of  its  ooa- 
oession,  99  years. 

In  this  **  leonine  contract "  the  Siidbahn  efidestiy 
received  everything  and  gave  nought — in  theory.  Is 
1866,  after  paying  interest,  amortisation  and  roserre 
funds,  its  balance  wowed  a  clear  dividend  of  17,000,0eC' 
francs.  Yet  no  demand  was  made  from  it  the 
secretary's  report  (April  18,  1866)  naively  sayi  cf  iti 
last  bargain,  *'  Ces  conditions  nouB  ont  paru  aooeptifa^ 
elles  sufliscuiit  pour  nous  mettre  ^  I'abri  d«  toct 
m^mpte,  et  des  ameliorations  considerables  poor  ao<2» 
reseau  se  trouveront  ainsi  realiseea  d'nne  waain 
certaine  et  pvochSina,  mmu  rien  a^outer  eus  ckarfn  Jt  k 
eompagnie" 

After  vain  attempts  to  annul,  or  at  least  to  remt  icd 
modify  Uie  fatal  concession,  the  city  aswiiblod  <a 
September  I3tfa,  1867,  a  municipal  commisMas,  cgK- 
posed  of  M.  F.  Hermet,  president,  and  iyt%.  Biyfcrtf 
and  D'Angeli,  the  actual  mayor  (1875).  Their  wpoH  » 
the  Town  Council  was  printed  in  the  Giteim,  d 
September  25th  and  26th,  1867,  and  it  is  coucheiiBthi 
strongest  language.  It  declares  with  an  sboBdAOi 
display  of  figures : — 

I.  That  the  new  port  is  wholly  unneoessaiy,  ewio 
view  of  the  Suez  Canal  being  opened;  thsc  tk 
Sacchetta,  between  ^e  lighthouse  and  the  3folo  drl 
Sale,  the  Canal  Grande,  and  the  Saata  Tlen«  tesc, 
would  suffice  for  many  years.  Detailed  calrnlsti*^ 
accompany  this  statement 

II.  That  the  port  is  highly  injurious  to  local  iatsitA 
The  Siidbahn,  an  irresponsible  company  whose  boch 
cannot  be  inspected,  after  buying  the  SoaDi8s> 
Preinitsch,  and  PanfilU  estates,  obtained  gratis,  wilik  Utf 
object  of  building  its  *'  monumental  station,"  th«  Hta  d 
the  old  slaughter-house,  and  of  the  pauper  in^Btr, 
an  area  estimated  at  a  total  of  300  miljion  floziBS.  Tbv 
it  monopolises  the  only  ground  where  rivals  osa  locitr 
themselves,  the  sole  line  which  leads  out  of  Trieste  «itk 
an  ascent  of  1*80  instead  of  1,000  feet,  within  a  ^ 
miles.  The  close  basins,  also,  will  be  danganNU  in  oat 
of  a  ship  catching  fire. 

III.  The  company  obtained  the  exdusive  right  (Ap^ 
13th,  1867)  to  run  rails,  and  to  lay  down  trunwaTi 
along  the  *•  rive  "  (quays),  another  evil  to  the  one  Anftx* 
harbour  which,  under  influence  of  the  lailwar,  b*^, 
become  from  a  purely  importing  centre,  one  aw  ^ 
export.  The  effect  will  be  to  make  her  an  entrepti ' 
Fronch  dependency  in  the  hands  of  the  Siidbahn,  * 
mere  canal,  down  which  the  stream  of  trade  will  Ao*. 
like  Bofiklo,  after  she  was  unseated  by  Chicago,  os 
commerce  will  be  a  simple  transit,  moaopolised  by  um 
SUdbahn ;  the  effects  will  be  permasenuy  to  vtM^ 
her  position,  and  will  cause  vast  losses  to  a  city,  vfcot 
the  ground-floors  of  the  grandest  dwelling-hoaei  wn* 
mand  high  rents  as  magazines  and  stores.  . .  , 

IV.  That  the  new  port  may  give  riss  to  pobtiA 
complications ;  on  the  other  hand,  it  briocs  no  cor 
pensating  advantages.  Including  the  Taiae  of  vf 
lazzaretto  basin,  converted  into  ground,  the  cort  to  t» 
State  amotmte  to  217,000,000  florins;  and  a  fir  iu^ 
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U  not  paj  far  ■poUitig  the  port  by  rednciag  ita 

half  8i»o.     Tho  four  great  moles j  thrufit  forwaid 

OTjri  thr?  di>feiicea  of  the  t^arao  MCtrpmentj  will  make 

•Mi  bigher,  tlic  Bom  more  likaljto  ditfih  ve^elj  upon 

lirf  JikWntcf,  nasi  the  entrance  of  tho  harbour  more 

and  (Ungerous.     Tho  *'Digft"  will  probably 

1J11-:  tk  lifcTge  and  exponaiTO  ootiEitordyke,  or»  at  least, 

"'  'iJiwonci  of  Vonico,  it  will  eatwil  endleBs  outlay 

Tho  Cloaca  Maxima  (Kluteob)  and  tho  series 

Openitig  upon  the  tm  front,  instead  of  being 

the  currents,  will  deposit  their  bnrdenA  to  the 

of  public  health, 

Li  the  old  road^  want  only  tho  following  re- 
"niras: — 

oaing  and  enlarging tlie  Loz^aretto basin.  This 
daoB  by  filling  up  the  ifm alitor  or  eoatom  por- 
f  tile  Lazzarf;;  I  U>-  ho  nn  ej,  aa  d  the  redaimed  grotmd 
hiwer  for  th^  future  Diilwny  station. 
lidaiung  and  lengthening  the  ^.ydaiing  qtiayB,  but 
1  axAggOTated  oxteat  of  1(j5  metres  proposed  by 
ol,  nnd  taking  OKre  tbat  aU  the  masonry  ehould 
larbhes. 

griding  th@  quayi  ivith  ono  or  two  moro  moles 
tg  and  embarkmg  goodn,  also  boilt  Tiadact 
nt  not  broadened  to  2$6  feat  nor  lengthened  to 

Eulding  a  quay  along  shore  from  the  Molo 
Lor  the  Darsena  pier,  to  the  mouth  of  the  kzzaret 
[•hould  also  be  proridad  with  piers^  and  defended 
Id  break wator  to  thu  north,  proceeding  from  th& 

pJk  1m  held  necessary  to  defend  ths  roada  from  tho 
oio.  It  would  bo  gufficieot  to  exUmd  the  Molo 
«sa  sorno  -i5D  mt'traa  by  a  br*jakwater^  which 
_  i  floating  or  atationary. 

And  lajtly^  opening  the  llolo  Santa  Tenia  to  in- 
e  the  scour, 

L  13  been  soan,  tho  latter  measure  was   sfcrODgly 

u  d  by  Dr.  do*  Botietti ;  the  necesaity  is  recognised 

:,    Ji«-^fit{ent  Toice;    there  are  absolntely  no 

liltiea  to  be  met   and   the    expenao 

'J  '  Yet  such  is  ike  loml  vit  inertiiE 

u  done.     Committees  abound,  bnt,  like 

irar,  they  make  no  forward  move^     In  1873 

fi  came  down  from  Vienna,  aent  in  the  uiaal 

^      ,  and  went  the  way  of  the  reel.    The  only 

I  of  improve  ment  adopted  during  the  last  two 

1  a-half  has  been  to  deepen  the  Sacohetta,  an 

liOOO  fathoms,  whose  bottom  is  literally  a  layer 

d  sewage.     In  tiio  winter  of  1874  a  few  mme^ 

Qg*  tho  blasting  waa  done  with  dynamite  at 

der  the  anperintGndence  of  M.  Closse,  CE., 

I  trivial  opo  rations  weie  kept  up  for  a  few  weeks 

dttimt  work.     Meanwhile,  the  new  works  will 

to  injure,  at  an  id  creased  ratio,  the  Saeehetto 

\  Romans  widely  chcee  for  their  in«et  port,  and 

F  moderns  allowed  to  be  dlted  tip  ^m  *d5  to 

'  water. 

r  able  and  angry  report  eads  with  proposing 
sting  a  project  iubmitted  by  the  Jate  Dr. 
i|p>l  0  V  isen ti  n  i*  C .  E ,  He  proposed  to  prolou  g 
B«nla  Twrofla  at  an  cjc penditura  of  7,092,750 
r  a  total  of  *^,i}'J2,7^ii  florins  if  a  break waE42r 
L  from  the  Liaaaretto  hnuna.  These  figures  are  a 
^^  ble  <!nntrTist  with  the  18  million s^  the  16  millions, 
Kfti  1 1713»7.'iO  flarina  specie  auceeaaively  estimated 
fthe  I'Vr  noh  Company, 

In    1  ./     bei^^an  xuiother  mixcsl  CommUiion  of  the 

I    Oommeri:e«  compoai^d  of  M.   ¥.    Her  met 

vr.  M,  Gregorutti  and  Sirovich  (membpraV 

!i    (reiatore,   secretary,  and  reporter), 

concluded  iU^Labonrs  on  January  2iBt^ 

Mri>Lt'Bled   against   the  fatal    Comfentioo  of 

[Mlf  which  had  placed  the  port  and   the 

.    JiiindH  of  the  BMbahn :  it  onanimonsly  re- 

i  the  Deceeaity  ot'^avin^  the  Bacmo  del  LaaEaretto 

j^^tered  the  position  and  shape  of  tho  break- 


water; it  repeated  the  time-honoured  ad^oo  about 
opening  the  lighthouse -mole  and  building  with  arch^ 
instead  of  solid  masonry^  and  it  suggeated  the  deviation 
of  the  Torrenti  Marteain  and  Klntach,  with  its  annual 
diacharge  of  foacal  matter  amounting  to  a  million  of 
cubic  feet.  But  the  batUe  for  preserving  the  two 
old  basins  had  been  fought  and  loi^t ;  and  tho 
Commin&Lon  regretfully  found  itself  driven  to 
compromisOi.  It  adopted  perforce  the  quays  and  molei 
of  M.  Tjikbot,  but  with  various  common-sense  modifloi- 
tions.  It  proposed  to  enlarge  the  present  piers,  (linaap- 
pino  and  t^an  Carlo  (Noa.  7  and  tl) ;  it  redncod  the  ro* 
claimed  ground  to  a  oonsiderabto  extent ;  iU  northern 
quay  was  diminished  in  depth  from  240  to  140  metl^ea 
(i.ti.,  from  787  to  460  feet.  Three  of  the  four  great  molei  , 
shrank  from  95  to  60  motrea  (i-**,  from  3l'i  to  107  feet  J, 
and  thus  the  basins  were  enirged  to  the  more  reason- 
able extent  of  260,000  square  metre*  (4>„  310,1^60 
Biiuarc  yards).  The  labonra  of  this  last  Commission 
endeil  with  propoaing  two  plans,  wkich  were  marked  A 
and  B. 

A  cxintained  a  qnay,  160  metraa  (62o  feet)  broad  from 
the  railway  station  about  tho  LaaKaret  basin  to  the 
Molo  Ban  Carlo  in  the  mid* Montage  of  the  '*borgo''  or 
now  city  :  here  I  hare  said  it  is  greatly  wanted.  In  this 
line  there  would  bo  four  moles,  with  the  following 
dimeji«io»8:— One  (the  northern!,  of  210  X  or?  metres 
(689  X  312  feet);  two  central/ of  215  X  *)»  metiea 
(706  +  lt^7  ft.) ;  and  one  (southern),  of  2^50  X  *>0  metn^a 
(812  X  1^7  feet).  These  four  piers  would  form  threo 
great  baaina,  each  of  about  S,T0O  square  metres  (IO,40S 
square  feet),  or  a  total  of  24, 100  metre*  (S0,030  ft.].  Tb« 
broak  water  do£endtng  these  basins  was  reduced  to  a 
meto  wail,  in  length  1,50  metres  (3^445  feet),  bending 
seawards  to  the  south,  and  affording  a  douMo  ca^anee^ 
northern  and  southern.  This  ooenpromtse  ha«  ptitlfi 
been  adopu^i  but  the  four  moles,  of  which  thm  ar#' 
now  Imilding,  have  bocn  dispOied  belwetm  tho  dUed-Up 
Lazaartjtto  basin  and  tho  little  Molo  KtnbK^h  at  the  bend 
of  the  bight,  and  the  exaggemted  dimenaiona  of  the 
pioffi,  215  metres  (705  ft)  by  SO  metres  (2C2  ft.),  and 
even  93  metres  (305  ft.)  in  the  northernmost,  have  been 
retained,  whilst  the  breadth  of  the  two  bauns  is  only 
SOU  metres  (tlB4  ft.),  and  the  width  of  the  northem 
entrance  is  9d  metree  (312  ft],  and  the  sonthem  ItiO 
metres  (525  ft.^. 

B  was  on  a  far  more  extended  sealo,  aur^paaaing  oven 
M.  Ttalabot  in  extravagant e  of  cont'cption.     It  adds  two 
largo  baaint  south  of  the  TaLlwuy  to  the  three  northern ; 
it  shows  two  break  waters  opposite  the  Siidbahn  station 
and  the  city  with  three  entranoes,  respectively  of  75, 
HO,   and  65  metres    (246,202,213  feet).     With  an  ejn  . 
to  the  future  development  of  tho  port  it  also  makes  a 
long  strip  of  basin  by  throwing  out.  as  did  M.  Talabot^  ' 
a  third  mole  to  the  south*weflt,  an  are  of  a  circle  from.  [ 
the  lighthouse  round  th'j  point  of  Sunt*  Andrea.  I  may  ' 
safely  predict  that  thia  project  will  not  be  adopted. 

Upon  the  ocoaaion  of  H.l.H.  Majesty's  visit 
Trieste  (Aptil  2  and  -h  IJ^75),  M.  Friedrifh  Bi^uroheiJ 
(Hifenbauleiter  und  Inspector  der  Siidbahn)  publieh^dj 
a  detailed  i^ronnd  plan  and  sections  of  the  ^urks  aa  thef  J 
tbcJn  atood,  accompmnied  by  a  lithograph_d  primpl^afel 
(Trieste,  Marob,  18".>)*  of  which  he  kindly  gave  me  ml 
copy.  I  am  also  indebted  to  that  gentleman  form  eard^^l 
ful  inspection  of  the  works,  which  have  been  under  fii^^ 
eyes  for  nearly  two  years  and  a  half.  Tho  following  u 
thi>  information  which  his  brochnre  affords. 

The  Siidbahn   Company  haa    undertaken    the   new 
harbour  on   considenition  of  reeeivinfj   from  the  I.E. 
Treaanry  the  sum  of  Viennese  florins  la^tH^J.tJUO  (silver), 
bo  be  paid  In  twelve  equal  portions,  distributed  over  as 
many  years.  [It  ia  generally  believed  that  nearly  twenty 
millions  have  already  been  spent  upon  the  works;   th*  J 
official  reports  own  to  2,000,000  of  excess.]  Tho  Govern- 1 
mental  Controllers  (Controls- Organe)  are  M.  Jsigor,  thfti 
Baurath,    and    his    subordinates,    who  forward    threo-] 
monthly  reporta  to   the  local  chief  of   the  Ma 
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GoviMift  •ad  te  Mm  Obwlwitti  «t  TiiBWi.  TIM 
end  of  1873  had  beea  fixed  for  the  opening  of  the  port, 
bat  it  was  found  necessary  to  extend  the  period  of  seven 
yean  to  five  more  (end  of  1878),  [I  may  add  that  a  still 
longer  period  will  be  ftrand  abeolately  necessary.]  The 
new  harbour  ooren  the  eastern  hslf  of  the  old  roads 
or  the  space  between  the  Lassaretto  basin  and  the  Molo 
del  Sale,  a  total  leagA  of  1,200  direct  metres  (3,937  ft) 
inclatting  the  Darseaa  or  Risenbahahafen,  boilt  paitly 
by  the  railway  compsiqr  and  partly  by  Government  in 
1855*8.  Four  piers  dis|>oeed  upon  this  artificial  line  form 
three  basins,  with  a  minimum  of  8*5  metres  defended 
•sawards  by  a  breakw»ter,  and  entered  by  the  northern 
pM«ge. 

The  works  were  b«gnn  in  February,  1868.  The  pre- 
ceding year  had  been  spent  in  preparations ;  and  there 
was  no  ceremony  of  laying  the  first  stone.  The  general 
director  of  the  Sndbahn,  at  Vienna,  was  M.  Tostain 
for  two  years  (1867-9);  M.  Pontzen  was  the  Vienna 
iaspector,  who  reported  lo  the  former.  Hie  director- 
gensral  of  the  Austrian  branch*  was,  first,  the  late  IL 
IGobeL  then  M.  Bontoax,  and  now  M.  F.  Bomches, 
sinos  ItBy,  1869.  They  are  at  times  directed  by  the 
tsofaniotl  consultee,  K.  B.  Pascal,  who  built  the  harbour 
of  Karseille,  now  lospecteur-tCMn^ral  dee  Fonts  et 
Ghaas^  Fade.  The  works  begMs  under  the  bead 
oentradors,  MM.  DoMaiid  (Frdres),  of  France,  who 
QBdirtook  the  breakwater,  the  walls  of  the  quays  and 
aolss,  and  a  conskletabla  part  of  the  r^mbUti,  After 
two  yeirs  (1868-9)  they  were  unable  to  fulfil  their  oon* 
tiaei  so  the  Siidbahn  was  compelled  to  add  Josef  RItter 
von  Jfaaser,  of  Trieste,  who  undertook  a  portion  of  the 
rmnHai  under  water,  toigether  with  the  whole  of  the 
dredging,  and  M.  Willy,  a  Swiss,  to  whom  was  entrusted 
an  important  part  af  Ihe  rmmkUi  and  the  mtrockmimU, 
Th»  engagement  of  the  French  oontractort  expired  at 
tbesnd  of  1873.  The  Siidbahn  than  thought  it  better 
to  Imy  up  their  material,  and,  from  the  beginning  of 
1874»  to  work  for  itself.  M.  Bdmches  remained  as  head 
iaspsctof :  under  him  were  M.  T.  Hainisch  (who  became 
ioipeotar  of  the  railway  im  October,  1874) ;  the  sectional 
eagmeers ;  MM.  A.  Fralae,  O.B.,  a  Swiss ;  the  engineers 
J.  Krause  and  C.  PerineU8,and  the  two  assistant-en- 
gineers,  MM.  J.  MUUer  and  H.  Qlayre.  AU  the  de- 
Ptttaents,  dredging^  filfing-up  fnmMai^  amch^ttung)^ 
Miides  the  superintendence  of  Uie  divers,  mechanios, 
mOotb,  and  workmen,  are  still  carried  out  by  these  gentle- 
men* under  the  company  itself. 

The  works  were  expected  to  be  finished  in  four  or  five 
yean,  but  the  system  adopted  led  to  enormous  delays, 
at  Well  as  to  additional  expense.  It  was  resolved  to 
^>%i]|,  as  at  Marsdlles,  with  throwing  in  stone  (tf»iroM#- 
'^i^fO^  then  laying  the  artificial  blocks,  and  lastly  stuffing 
or  filling  up  (remblmi).  But  tirn  French  port  hns  a  sound 
nndy  bottom :  that  of  Trieste  is  of  soft  sUt  and  slime, 
meaaariag  in  depth  a  minimum  of  16  metres.  Instead  of 
clsaring  this  away  or  sinking  caissons  for  a  firm  founda- 
tion,  a  plan  adopted  in  almost  all  the  older  harbours  of 
the  Austrian  Government,  the  enf^neArs  began  the  mole 
^  4oay  No.  1  oq  the  aystem  of  Marseilles ;  the  immense 
weight  of  the  blocks  caused  the  stone  foundation  to 
nnl^  and  the  mnd  to  splay  out  on  either  side,  whilst  the 
base  proved  throughly  unstable,  the  blocks  having  re- 
quired  removal  twioe,  and  even  three  times,  and  dis- 
placement of  the  mud  rendered  repeated  after- dredgings 
(i^^ch  hagganmgtn)  indispensable.  In  the  other  melee 
md  <|uays  the  order  of  eperation  was  changed  to  (1) 
the  sione  sinking  {$nroehmuHt)  3  to  4  inches  thick ;  (8) 
the  fiQing  (r$mhlai  or  UnrnHmMtU) ;  and  (3)  lastly,  when 
^  A>undation  is  secuivd,  the  blocks  built  into  a 
temporary  wall  of  three  or  four  tiers.  Thus  the  eaera- 
tions  were  aaepsaaed  la  6;  di^d^gii^  ta  tte  4^ 
)f  thebed  requmd,  sione  fiUias,  rabbla  filfing,  3  to  4 
netrei  deep;  pnasfaig  with  Maoka,  building  the  walls 


•  Parts  WM  and  It  tiM  h^ad  qoarten  of  the 
|«re  UN  anaaa!  raeetto^ ■  Uke  plaM  In  ApriL    The  yeoeral  director 
If  the  Aottriaa  braoeh  It  at  Vienna ;  of  the  Italian,  at  Tutio. 


wMl  cot  rtofke  and  redredjjnig  ;  moreover  it  was  found 
necessary  to  dispose  the  stone  base  at  a  slope  of  1*4 
instead  of  1*2.  This  reconatmotioQ  had  added  about  Hi 
per  cent  to  the  cost 

The  system  of  the  so-called  blocks  {t^elopmihtm  or  kun^ 
$tiehe  bfoeke,  hloet,  bhoehi  artiJlMiali)  deeerves  notice.  The 
size,  12  feet  lone,  7  broad  and  5  high,  is  marked  upon 
the  ground  (blockpkUs)^  and  the  masons  build  up  the 
cubes  with  stone  and  mortar,  having  four  boards  to  show 
the  place  of  the  two  grooves  which  aerve  to  swing  the 
mass  :  these  diannels  are  2  ft  4  in.  horn  each  end ;  the 
breadth  is  8  in.  and  the  depth  is  6}  in.  Bach  con* 
tains  420  cubic  feet,  weighs  about  500  zdU-sentner 
(492  owt  English),  and  coatf  firom  100  to  110  florins;^ 
the  Itfger  the  rubole  used  of  course  ihe  less  is  paid  for 
mortar.  The  latter  comes  through  Marseilles  from  the 
manuCactory  of  M.  Lafarge  at  Theil  in  Arddche ;. 
it  has  been  used  for  the  last  sixty  vears,  and 
it  enjoys  fuU  confidence,  nor  is  it  dearer  than  the  in- 
ferior febrics  at  Stein,  near  Liybach,  or  even  of  M. 
Bsoher,  at  Trieste,  the  price  of  all  three  things  being 
about  1'50  florin  per  qumtal.  On  the  other  hand,  it  is 
aaaerted  that  national  interests  have  flavoured  the  French 
man^ufkotory :  M.  Eschar  dedarsa  that  he  can  sapply 
the  hydfaulic  lime  used  in  the  harbour  works  for 
60  solu  the  quintal  or  owt  His  Booian  cement,  the  only 
kind  made  at  Stein,  costs  1*20  florins,  and  his  Portland 
cement  is  worth  2*60  florins  i>er  owt  The  French  com- 
pany building  the  Hungarian  port  of  Fiume  prefer 
**  Simtorin,"  the  natural  oement  imported  from  the  islan  1 
of  that  name,  and  requiring  only  to  ba  mixed  with  sand 
and  water,  but  the  material  is  new,  having  been  used  for 
only  30  years.  The  total  numbed  oif  these  blocks  was  esti- 
mated at  9,980 ;  they  are  now  made  at  the  root  of  the 
mole  No.  1,  and  when  finished  they  are  embarked  at  a 
temporary  lading- wharf  (Verlad  Biihne)  north  of  the 
same  pier.  Of  these  masaea  7,062  had  been  made,  and 
5,763  had  been  laid  in  January,  1874.  They  acted  very 
well,  even  thoae  removed  three  timea  were  not  injured; 
five  per  cent,  would  be  the  maximum  of  breikage,  and 
a  air  percentage  would  not  exceed  two.  It  was  hoped 
that  theae  ^  Oydopean  blocks,"  placed  upon  the  stone 
base  and  piled  one  upon  the  other,  and  without  mortar,, 
would  fbnn  an  elaatio  wall,  and  render  any  necessary 
raoonstruotion  easy.  But  as  I  have  said,  the  founda- 
tSona  gave  way. 

The  enrochement,  or  base,  to  support  the  works,  was 
well  and  carefully  made  after  the  alope  had  beea 
doubled  in  length  (1*4  instead  of  1*2).  The  stone  was 
not  to  be  less  than  a  certain  sise.  The  material  was  tht> 
hard  nummulitic  limestone  of  the  Karst  plateau  and 
the  Flysch,  a  generic  term  for  the  slaW  sandstone  and 
argile  forming  the  buttresses  of  the  latter,  and  sur- 
rounding the  Fort  of  Trieste.  The  Italians  call  it  tas- 
sello  when  laminated ;  macigno  (corrupted  to  masegno) 
when  it  contains  limestone,  and  mama  when  there  is 
a  greater  proportion  of  calcareous  matter.  This 
material  pulverises  in  the  air,  but  it  contains  veiaa 
sometimes  curiously  contorted,  of  sandatone,  fine  and 
hard  as  odcaire,  which  travels  in  steamers  to  Alexandria. 
Of  these  two  local  products  nearly  6,000,000  cuhie 
metres  have  been  used,  two-thirds  Deing  required  for 
filling  in,  which  was  of  earth  as  well  as  stone.  Table 
I.  (p.  1004^  shows  the  distribution  of  the  work  and  the 
names  of  tne  quarrica,  &o. 

Here  we  aee  that  in  1871  there  waa  the  greateat  pro- 
duce of  raw  rock,  1/>44,7D0  oubic  metrea,  which  would 
giva,  allowing  264  daya  to  the  working  vear,  a  daily 
avezmge  of  nearly  4,600  cubic  metrea.  Such  a  quantity 
is  abnormally  latga  even  in  the  exienaive  operations  of 
JBuaafs^  and  tmlj  the  abvndBnce,  and  Iha  aaay  working 
of  the  malarial  \yiag  abbot  Trieata,  k««ther  with  th** 
activity  of  Mm  wea  oaofcracton  who  were  aooepted  in 
1870,  rendered  it  poasible.  The  decline  since  1871  is  to 
be  explained  bv  the  necessity  of  allowing  a  longer  tima, 
in  ^ct  till  the  loads  settle  to  a  sound  bottom. 

The  park  of  macihinOTy  nonaiitiii  m  Wl  W  tkukmm 
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Section  of  the  Wall .  MoleLand  Rival. 


*-*i^ 


£m,ti^imM.  ^  I^P-v    -  -57^>  fee  ^  r  h-X 


SecUoxiof  theWall.Mole  11  andRivall. 


Section  of  the  Breakwater. 
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Marlesin  Channel. 
Section  with  one  0]ieiiing.  Section  with  tvro  openings. 
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Tablb  I. — Matbuial  for  Rubblb. 


Qoarrles. 


Transport.      1808. 


1800. 


1870. 


1871. 


1872. 


1873. 


ToMe 


Gamp  Bachler 
Cava  Romana 

Seoti«na 

Konfklcone  .. 
Near  Trieste.. 
Aroaad  

Camp  Bacbler 
Cava  Romana 

Sestiana 

Near  Trieste.. 
Aroand 

Totals , 


land 


land 
sea 


27,000 

6^000 

76',000 


185,400 
17,'500 
68,800 


243,300 

122,000 

2,4*  K> 

87,000 

141,800 


212,700 

63,000 

12,100 

220,600 

129,300 

52,600 


168,800 
93,000 

89*200 
19,100 
59,800 


Matbual  ro&  Stoxb  Latiko  akd  Wall  BuiLDnro. 


land 

>» 
water 
land 
water 


1,000 

63,000 
3,600 


2,700 

139,  loo 
100 


10,000 

202^400 
2.600 
4800 


6,400 

62,500 

267,700 

11,300 


13.400 

43,500 

319,600 

7,900 


6,700  1    21,500 


157,000 
110,600 


1,700 
22,500 


900 

1,100 

80,300 

1.700 

4.000 


47,400 


42,000 
54,000 


1,100 
4,400 


377,», 


I 


lOT.m 

1,073,»; 


land  and 
water 


177,300 


413,000 


816,500 


1,044,700 


835.800 


379,900 


148,900 


3,816,e« 


Amnal  per  eentage. 


4*6 


10-8 


21*6 


27-6 


221 


10-1 


3-2 


101 


[The  total  nombor  of  qnazrieo  was  tern;  tome  aro  of  large  iIm,  eopeciaUy  in  the  iideB  of  the  Bojano  yoIlo7,b0UDd 
th«  ndlway  oBtaUishment,  which  has  formed  an  exteosiTe  plain  aad  bvildiBf  ^iioiind.] 


dredgers,  the  two  patented  systems  being  the  "  Pater- 
noster" (d  gaudit),  an  endless  string  of  Dockets  like  a 
rosary,  and  the  spoon-shaped  dredge  L0jjM€fp§r  d 
tuUUr),  One  of  the  former,  called  the  **  Wall,"  can 
reach  a  depth  of  12  metres.  The  transport  was  managed 
by  ton  steam-togs  (schlepp-dampfem),  100  large  and 
100  smaller  baizes,  five  looomotives  working  open 
temporary  rails,  eight  steam  cranes,  eiffht  ships'  cranes, 
600  mbbW  oaits,  and  200  vehicles,  besides  the  apparatos 
reqoired  for  BMking^  the  Cyclopean  bkKsks.  The  mazi- 
mnm  of  hands  emploved  opon  the  works  (1871)  was 
about  2.000;  the  minimom  (1876)  is  200.  The 
divers  and  blacksmiths  receive  a  little  more  than  the 
carpenten,  who  are  paid  two  florins  per  diem  ;  masons 
and  sailors  range  from  1*50  to  2  florins ;  and  laboorers, 
at  first  procuntUe  for  1*10  florins,  now  cost  1*20. 

The  dredging,  also  a  considerable  expense,  hoe  re- 
qoired repetition.  The  flrst  simply  cleared  away  the  silt 
for  the  stone  bedding,  and  this  having  to  do  with  homo- 
geneous matter,  processed  fast  enough.  The  second, 
rendered  necessary  m  order  to  recover  the  depth  of 
basins  upon  which  the  silt  when  pressed  down  encroached, 
was  a  slow  and  difficult  operation,  causing  frequent  slips 
and  sinkings  of  the  moles,  the  last  (Mole  No.  2)  in  April, 
1875.  It  had  to  deal  wiUi  heterogeneous  matter,  slime, 
fragments  of  stone,  and  small  stuff  mixed  with  natural 
blocks,  some  of  them  weighing  200  Zoll  zentners 
(178  cwt.  English}.  Thus  the  dredge-power  was  wasted 
in  throwing  op  with  the  rubbish  perhi^  three  times  the 
amount  of  water.  The  greatest  care  also  was  required  so 
as  not  to  endanger  the  solidity  of  the  adjacent  works. 
The  delay  was  increased  by  the  necessity  of  working  the 
layers  metrn  by  metre  and  of  osing  divers  to  direct  the 
dredges.  The  following  table  shows  the  cubic  metres 
which  were  removed  between  the  beginning  of  1870  and 
the  end  of  1874  :— 

Tablb  U. 


Y«r. 

8Ut. 

Smmll 
Materials. 

Broken 
Stones. 

MOO 
10,000 
94,000 

Blocks. 

200 
3,000 
2.200 

ToUI. 

1870 

1871  

1872  

44,400 

33,800 

203,300 

07,300 

06,100 

iooo 

10,300 
10,600 

44,400 
23,800 

306,000 
07,300 

117,700 

Ib73 

1874  

ToUl    ,„^». 

302,000 

36,700 

66,100 

4,400 

489.100 

The  progresa  of  the  woika  in  their  severol  i 
the  object  of 

Tablb  HI. 


«2 

li 

I 

Bemblai. 

H 

!^ 

Dredgliif. 

ToteL 

_ 

1818... 

180*.. 

1870 .. 

1871  . 

1872... 

1«73 

U74... 

lllllllll 

04,000 
136,700 
207.000 
349,700 
380,300 

78,000 
6,600 

1,130,300 

6.200 
10,600 
2U000 
1S,70« 

Viioo 

44,400 
33.800 

106.800 

07,400 

117,700 

43»,«0 
080,480 

i,ooom 

1,04I,HO 
480,IM 
f70,»0 

r» 

u 

ft 

H 

Total. 

00,400 

600,000 

o,a66,o«ol 

These  figures  prove  that  the  fourth  year  (1871)  ^ 
reached  sixfold  the  amount  of  the  first;  the  i^ 
sequent  delay  arose  from  the  necessity  of  oImh- 
ing  the  rule  recognised  in  all  the  older  harbov* 
works  of  Trieste,  namely,  allowing  a  considerablo  tisft. 
never  less  than  a  year,  for  the  subsidenoe  and  the  oqb- 
solidation  of  the  new  material  thrown  in.  Now  1  Wis 
was  worked  too  hurriedly ;  the  evil  reenlto  w«o  » 
apparent  as  to  call  for  a  long  delay  in  finishiiig  tibe 
others.  It  is  now  understood  that  the  builden  and  cos- 
tractors  may  take  their  time.  No.  2  was  oarriod  oit 
upon  the  new  system,  consequently  it  has  not,  hfcs  tf» 
former,  required  total  reconstruction,  and  Nos.  3  tad  4 
may  be  expected  to  prove  even  greater  progress.  'Mk 
lY.  (page  1,005)  shows,  in  cubic  metres,  the  amooatof 
work  carried  on,  according  to  contract  with  GoreiB- 
ment,  by  the  several  contractors  working  ondor  ^ 
company:— 

It  remains  only  to  consider  the  aotoal  state  of  tk 
works.  Fart  of  the  condition  of  the  new  port  vif  tt« 
deviation  of  the  Finmara  (borrone)  MaxtooiB,  yf^ 
drains  the  Rojano  Valley,  north  of  TiieBte,  and  of  ft* 
Cloaca  Maxima  (Klotsch),  to  the  sootii  of  the  roikoi^ 
establishment.  The  former  has  been  oosspietodibrfte 
last  two  years.  The  whole  lower  ooorae  is  covwod,  ond  ft* 
double  arched  mouth  is  boilt  with  straw  noooeiT. 
The  Klutooh  has  not  yet  bsoft  sti— plsii,  ibr  toiiOM 
which  will  preoently  appear. 

The  breakwater  (haferdtmn)  has  a  tcttl  isogft*' 
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Tabli  IV. 


rertod.     BelDbltt 


{t86S 
til  end  I 

tft  end  \ 
mi.  J 
f  UTO  } 
J  lo  entl  Y 
i  IftT*.  ) 
r  1%U  f 
*  to  cojI  V 
I    1874.    t 

In  18U 


t,0«4,MO 


fft&,WH) 


a91,i(Kl 


■^«llll>flBri2,6^MW> 


a 

I 


t,OBtpO(M> 
128,100 


4 


TVOO 


13,?00 


I,33ai,3(K)  'a«,4D0 


1 

Q 


4J49,10(» 


IT.fiOO 


sne,soa 


Total. 


1,004,309 
719,100 
3<K3,irM» 


4.3Jfi,9no 


'ju  metra*  (3,57G  feet)*  curving?'  alightly  eeawardi  at 

ell  ends,  ^vith  small  faniklA,  two  ^i-gqii  Hght@  to  the 

rtilL,  and  two  Ttni  to  tho  south,     tn  tho  former  direc* 

n,  At  libout  145  mettofl  {■tT-iJf  fo<^t)  from  tha  eed^  is  a 

ir*pi€rlet  (traverfta)^  nearlv  at  right -anglee^  mcAauring 

tnetrei  (246  fe<?t)  in  letjgta^  and  Ifi  metrei  (52}  feet) 

breadth.     It  thus  noTTOwt  the  entrance  to  &5  metres 

'  '^t)t  and  there  are  aome  who  complain  that  dating 

ly  ^led  the  pftssnge  is  still  too  broad.    Thm  flne 

irt.  w;U  begun  in  Jqly^  1868,  in  16  metres  (5 2 J  feet) 

low  the  ]ow> water  line.     The  base  waa  made  <mlj 

■^\'i  niistras  (202^  feet)  broad,  and  the  cona^uenoe  was 

i^radaally  ssLok  in  a  bulg^e  B  metrfl^  ('26 1  feet) 

i'  wui  then  broadened  to  100  metres  (928y^;  feot). 

rion  coniista  (1)  klein  (sutall)  materinl,  (2) 

r  fltono  rubble^  (3)  blHeke,  or  large  blocks, 

-U'Mnn  (pfltufteruiig).     Tha  original  height  of 

.11    or    platform    was  to  ba    16  30   metres 

'Oi  tho  bajie,  but  the  alnking  iacTGased  it  to 

;79  J  feet) ;  tha  eetimate  wa^  for  005,000,000 

-,'or  tV  o^  ^y^^  whole,  but  it  now  represents 

uuc     Seawiirds  it  la  frontad  by  h.tg&  nntrimmed 

and    by   a  largi?   parapet  (be^tronungsmaner,) 

1      '.{■'<  13  1*12  metres  {il  feet)  broad  ;  the  terreplein 

r  liii  i:  1.'  ^oods  tneaaures  12  metres  (39J^  feet),  and  h 

!    1  vvLth  metal  rings  and  substantial  posts  of  cut 

ven^iuan«rflobjecte)  for  making  fast.     The  inBide 

'^  now  a  clear  tiepthof  6  metres  (10 J  feet),  80  that 

'  4n  lie  K.lnn;BrBide,  the  original  plan  bein^  only 

.  i\  here  the  facing  ia  of  fl¥©  **  Cyclopean  blocks,'* 

:  70  mrdrm  broad  (12^  feet)  by  1'50  mtitres  (4^i 

■  i«*p,   Liiid  th«  ijpptir  are  revetted  with  cut  atone. 

.,    i,jtal  objoction  to  thij  splendid  construction  which 

U  f?ndod  in  November,  1874^  after  six  years  and  three 

finths  of  work,  is  that  it  fronts  between  west  south- 

Mt   (Pont?nto    Libsccin)    and     ftouth-wast  (Libeccio) 

bcmcQ  siorma  v^iy  rarely  come  ;  it  is  thus  thoroughly 

ICQ  tc»  the  most  violent  and  dangerous  wind,  the  Bora 

iit  north*en4t|  and  partially  so  to  tho  turbulent  and 

ottbloioiiie  Sirooco  (south-east).     In  foct^  it  is  unique, 

Irrwik water  to  leeward  not  to  windward. 

ilittt  I  basin  together  with  No.  1  (northern)  mole  are 

"wished  that  they  may  be  opened  before  the  end 

rear.    The  shape  of  the  former,  unlike  ita  two 

ors,  is  a  trapezoid,  the  breadth  of  tho  tail  beiug 

than  that  of  the  head,  03  motros  (Wn^\  feet), 

Ibnnd  nec)essary  to  add  to  the  inner  side  a  sliee 

^  ig  at  the  base  5*78  metres  (19  feet),  and  at 

3-20   metri&a   (lOj  feet).    The  work  U  good, 

;ts  the  greatftst  credit  on  Mr.  Bsimcbea  and 

rgetin  stalt      The  atope  of   the  base  (Bruch- 

id  Kleinmaterial)  has  been  widened  ham  1-2 

>  I'i,  and  it  is  £ii4^d,  like  the  breakwater,  with  cydo- 

fan  blocks  and  cut  stnne.    The  lengthy  as  in  the  eaoe 

two  others,  is  215  metres  (ZOSj;  feet).     The  riva, 

luing  quay  of  cut  itonsj  connecting  Molea  No,  1 


t  jutuim 


and  2,  has  a  length  of  300  metres  (98 i|  feet) ;  it  has  sunk 
and  slipped  so  much  along  the  whole  line  that  the  wallA  ( 
hare  lid  to  bo  reconstructed,  and  thmr  basefl  to  bo 
d  redged  a  third  timt^  Thus  each  basin  represents  54,600 
square  metres,  whioh  may  allow  seven  targe  ffboamerv  to 
lie  alongside  the  woXh.  The  depth  of  wator  wai 
originally  determined  to  be  6*60  metres  (21^  feet),  hut  a 
Government  order  increasnd  it  to  850  metres  r27}  j  feet), 
whan  the  new  basin  of  Marseilles  (187  i)  and  those  of  the 
Saess  Canal  do  not  exceed  eight  metres^ 

No.  2  badn  is  in  progroii ;  the  mifochtm^ru  for  both 
pier  aad  quay  and  the  r*mbiai  h&TO  bden  done  for  soma 
yeara.  The  northern  mola  (No.  S)  ii  narrower  than  ita 
anbhed  neighbour,  80  metret  (202|  feet},  imteid  of  9$ 
metrea;  yet  tho  si^e  appears  ©xcessiTe,  Timloaa  it  bo 
intended  as  a  building  ground  for  warehouaei,  which 
will  pay  tho  compaay,  but  not  the  city*  It  hue  also  re- 
quired an  extensive  modification  of  the  base,  strengthen- 
ing the  stone  profile  and  repeated  dredgings ;  moreover^ 
it  hsji  by  no  means  settled,  and  it  gave  way  very  aeiionsly 
in  February,  1873.  The  quay  No.  2  ia  b««rtiming  to 
show  above  water,  and  the  mole  No,  2  is  finished  except 
the  masonry  at  tho  southern  half. 

No.  3  baatn  has  not  yet  been  began.  The  northern 
mole  No.  3  will  be  in  aU  points  like  No.  2.  Tho  delay 
in  this  part  of  the  works  was  caased  by  the  Govemmont 
insisting  that  until  at  least  one  of  the  basins  have  beeti 
opened,  tho  little  Darsena,  with  its  quay,  where  most  of 
the  lar*ce  English  steamers  load  and  unload^  and  the 
Molo  Klatsch*  uaeftil  to  native  craft,  shall  not  b^  meddied 
with.  Thus  the  company  has  found  tho  greatest  diffi- 
culty in  builling  mole  No.  3,  the  narrow  space  to  th«  ;j 
iODth  hindering  the  work  of  tugs,  barges,  and  dredgeB*  ^ 
As  yet  only  the  head  of  this  pier  has  assumed  a  tinished 
form,  and  there  was  a  subsidence  in  the  filling  in  at  the 
root  about  March,  1875.  No.  4  mole,  of  M.  Bontoux*  nc/rt, 
will,  if  made,  obliterate  th©  Molo  Klutech  and  the  Mok 
del  Sale  ;  b tit  it  is  strongly  to  be  hoped  that  loc%loppo«i- 
tion  may  avert  this  final  blow.  The  last  proposal  on  the 
part  of  the  Maritime  Govemmcant  waa  to  fill  up  tha 
Darsena  and  to  omit  the  third  baain,  allowing  that 
between  the  Molo  del  Sale  and  Klutach  to  the  Molo 
retain  Its  plaea. 

Part  of  tho  project  is  to  reduce  the  level  of  the  ground 
occupied  by  the  whole  r^way  station  behind  <n:  east  of 
the  new  port,  and  thoi  to  render  the  firft  tunnel  uct- 
necessary  It  was  I0'l2  metres  (33^  feet)  above  mean 
water,  and  it  will  bo  lowered  to  3  16  metres  (10^  feet). 
This  work  is  progTi&Ming  satisfactorily. 

The  stranger  landmg  at  Trieste  aeei  with  Rurprise  ths 
vast  space  of  ground  now  prepared  for  buildiutf  at  the 
far  north  of  the  city  ;  there  will  in  fact  be  an  old  town, 
a  new  town,  and  a  port  town.  The  public  and  the  local 
authoritios  have  done  their  utmoat  to  stop  the  works,  but 
in  vain.  Thw-  complain  that  the  diminutive  baaiot  will 
not  provide  for  the  ever*increaaing  trade  of  the  chief 
emporium  of  Austria,  and  that  the  gigantic  moles, 
intended  to  pay  ground-rent  to  the  company,  will  do 
immense  injury  to  all  the  highly  valuable  warehouse 
property  el»e whore.  They  alao  cnmphun  of  the  exorbitant 
exptjnditure,  nearly  two  millions  of  pounds  sterling,  not 
to  speak  of  immense  claims  whiok  may  be  anticipated  , 
on  the  part  of  the  company;  and  of  the  irreparablji 
mischief  dono  to  the  roads  by  increasing  the  deposit  of 
ailt;  this,  indeed,  can  be  repaired  only  by  removingj 
which  would  coat  n&arly  as  much  as  building,  the  works. 
The  malcontenlSt  by  no  means  hoodwinked  by  tho  lettefiJ 
and  paniphletfi  whioh  periodically  appear,  see  a  deeply- f 
laid  plan  for  taking  away  the  freedom  of  their  port. 
They  decbire  that  their  city,  instead  of  being  a  pUoe  cf 
trade,  will  be  a  mere  line  of  tmnsit  for  the  benefit  of  the 
Siidbahn.  But  their  efforU  are  in  vain ;  aU  the  pro- 
tests of  December  12,  1861;  of  May  10,  1663,  and  of 
Juno  8,  1804,  have  had  the  same  fate.  Shortlj  ^"-«^ 
the  middle  mole  (No.  II.)  had  given  way  ht^ 
(Feb,  lB73)j  a  deputation  set  out  for  Vienna  to  repor_ 
the  Btata  of  afTiira,  yet  the  Chambers  were  offimallM 
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asMved,  withinHie  ■hfiactrt  poMibla  intarv^  that  the  best 
news  had  come  from  the  new  Port  of  Trieite. 

The  company,  howeyer,  most  now  oontiniie  its  work(> 
or  leave  them  to  be  oontimied  by  the  InqMdal  Qoyezn 
ment  The  baaina  may  be  kapt  olear  b^  the  ezpenaiYi 
prooen  of  perpetual  dredging,  and,  pooaibly,  oontrary  U 
public  opimon,  the  reat  of  fiie  roads  will,  to  a  oertain 
extent,  oe  defended  from  siltbig  np.  The  immense 
traot  of  bnOding-gronnd  obtained  by  qnanying  the  hill 
slopes  behind,  and  by  reclaiming  from  the  sea,  will 
eyentually  become  valuable,  and  will  enable  th* 
builders  to  recoup  their  enormons  ezpenditmre.  Perhaps 
the  ultimate  effiaot  of  the  barbonr  maj  be  beneficial 
especially  if  it  result  in  tnming  pubUc  attention  to 
Iwgia  hAj,  the  tnie  port  of  Trieste. 

Wbat  Austria  does  Hmunaiy  miut  do,  consequently 
Fiume  has  imitated  her  no&emrivaL  The  expendi- 
ture will,  perhapa,  not  reach  the  half  of  that  described 
above ;  the  situation  of  the  new  harbour  is  i*r  mou 
central,  and  the  works  have  not  to  meet  the  same  diffi- 
cidtities.  But  the  pieces  of  solid  masonry  where  floating 
breakwaters  would  have  served,  may  fnrove  as  injurious 
to  the  roads  of  Fiume  as  to  those  of  Trieste. 


SBVISED  PLAN  OF  THE  PORT  OF  TRIESTE. 
The  Talttbot  project,  modified  and  appcoTed  by  the  OoomimteioD 
appointed  April  28, 1862,  thowiog  the  defeots  ieiu.trk«<l  by  the  ma- 
jority of  navlgfttora,  shlp-oirnen,  and  otberiof  the  toim,aDd  mark- 
ing the  aeoeaaary  ooneotlaiu. 

REFERENCES. 

The  fillfnss  in  of  earth  (a);  Ihe  quays  (ft);  the  molei(c):  and 
the  dyke  or  breakwater  to  be  built  (rf).  are  darkly  shaded. 

The  dyke  of  defence  («)  at  the  lighthouse  point;  tbe  profeeted 
moles  (/) ;  the  cutting  in  the  Santa  Teresa  pier  (^) ;  and  the  port  of 
Saat*  Andrea  (A);  are  limply  onUined  to  show  that  these  works 
works  are  at  present  suspended. 

The  new  **  mandraoohio  "  (basin,  or  imier  port)  for  coasting  craft 
is  marked  by  (<). 

N  B.~The  nnmerals  In  the  port  represent  Viennese  feet. 

AkMig  the  outlined  quays  would  be  horse  tramways,  flanked  by 
wareh'>uses,  to  protect  the  goods  from  weather.  Behind,  or  land- 
wards, there  would  be  a  space  for  the  free  thoroi^lkre  of  carts,  Ac, 
the  total  demanding  a  width  of  ahont  160  feet. 

ACCESSORY  EXPLANATIONS. 

The  quays  and  all  the  new  works,  darkly  shaded,  are  lettered  as 
follows :  - 

K.  Qoays  and  pier  flanking  the  new  huzaretto,  the  latter  to  be 
retained. 

L.  ThA  new  quay,  ascoring  ample  space  for  the  railway,  and 
forming  the  large  and  ample  basin  (M) ;  oonoentrating  the  torrent- 
drains  "  Klutsch,''  and  "Mortedn*';  and  securing  fW)m  the  Bora 
(north-easter)  the  vessels  made  fkst  to  the  moles  R.  Hence  also  th s 
advantage  of  preserving  the  new  lazsaretto.  • 

N.  New  dyke,  intended  as  a  substitute  for  that  marked  d,  and. 
together  with  the  pier  fK;,  making  the  basin  safe. 

O.  K.  New  approaches  by  which  ships  could  enter  and  depart 
whatever  winds  may  be  blowing. 

R.  Moles  or  piers  improved  and  pierced  for  the  f^  passage  of 
water.  ^ 

Hie  third  balloi  for  Fellows  in  the  Royal 
Aquarium  and  Summer  and  Winter  Garden  was  held  on  the 
let  insL  Eight  hnodred  and  forty-two  ladiea  and  gentle- 
men oame  np  for  eleotian,  of  whom  aix  hundred  and  twenty 
were  eleotod.  Tho  OAontive  have  seonred  a  large  site  for  a ' 
skating  rink.  The  first  tank  was  filled  with  water  on  the  let 
inat.,  and  the  fish  may  now  be  seen  disporting  themselves 
therein. 

Some  fear  has  been  entertained  that  the  disease 
cMed  p^ifrine  has  attacked  the  ailkworm  in  certain  parts  of 
Japan,  ae  the  oorpusolos  which  were  the  invariable  conoomi- 
^ts  of  the  disease  in  France  and  Italy  have  been  disclosed 
by  eareful  mioroseopio  examinations  of  the  silkworm  of 
Japan.  It  is  stated  that  M.  Pastenr  announced  the  ezisteno** 
cf  these  oorposeles  in  the  Japanese  silkworm  as  early  as  1866. 
There  is,  therefore,  nothing  to  warrant  the  candosion  that 
p^him  exists  in  Japan. 

The  production  of  the  Westphalian  portion  of 
the  ooal  Ibasin  of  the  Rnber,  amonoted  in  1878  to  16.218,964 
tone.  The  corresponding  produotton  in  1874  was  16,36L131 
tww,  so  that  that  the  ontpaft  declined  last  year  to  the  extent 
01  Of  per  cent. 


CENSUS  OF  INDIA. 

The  memorandum  on  the  oeniae  of  Briiidi  Ida 
oontame  aome  intereetlDg  particalan  with  legaid  Ib  fle 
maimer  in  which  this  flreat  work  of  eniniMntiv  flb 
people  was  effected.  The  censos  wae  not  ob»I  i^ 
m  the  various  provinces  in  one  nnifonn  lyrtsa.  b 
Bengal,  owing  to  the  want  of  administrative  madn 
from  the  great  expeoseantioipated  to  snppljthisnBii,^ 
to  the  vast  extent  of  spanely  pc^mLcted  teRikiv  a 
Assam,  which  was  then  nndor  Ben^pil,  in  Go«^  1W>» 
and  in  Ohota  Nagpoor,  it  was  datennined  to  nib  i» 
attempt  to  obtain  a  synchronous  enomerataon  of  the 
people,  or  to  deal  with  the  pcedae  <y»n4itwiK  in  d 
respects,  of  every  individnal.  The  genend  pin  adoptri 
in  this  province  was  to  have  lists  prepaied  o£  the 
villages  and  hamlets,  whicOi  were  made  otsr  to  d^ 
polioe  for  supervision.  In  each  villaffe  two  or  wn 
residents  were  selected,  who,  in  complimeDtaiy  ]fltta% 
were  requested  to  act  as  enumeratina,  and  to  oiWat 
Ikts  of  tiie  houses  in  these  villages,  with  the  ""»*  of 
the  principal  occupant  of  each,  the  cotiectBea  of  t 
certain  number  of  these  lists  being  tested  bj  thepsGoa 
Though  the  enumerators  would,  doubtlesi,  have  p»- 
ferred  to  be  paid  for  their  tmiUe,  it  was  found  ftit  Ik 
office  was,  for  the  meet  pact,  oovetad  as  an  hooosikb 
distinction,  and  the  oases  in  which  legal  meMsaskd 
to  be  adopted  to  enforoe  them  to  complete  the  ts^fhif 
had  undertaken  were  altogether  exceptional,  tad  vwt 
confined  to  two  distaricts.  In  one,  Tham^  n 
Hooghly,  however,  tiie  names  set  down  as  enoiiMntai 
were  found  to  be  those  of  persons  nnaUe  to  read  or  write; 
the  educated  people  having  threatened  to  beat  the ml^ 
men  if  they  put  in  their  names,  and  the  mm  hwof 
accordin^^ly  entered  those  of  pecsons  of  whom  tbef  vn 
not  afraid.  There  is  some  reason  to  think  OilAi 
enumerators,  in  a  few  cases,  used  th^  jiower  to  dsft 
a  small  tax  from  the  people,  but  no  great  amosA  rf 
oppression  appears  to  have  been  practised. 

In  a  lari^e  number  of  villages  difficulty  aroN  froa 
there  bein|:  no  resident  able  to  read ;  in  such  cmo,  sad 
generally  m  less  civilised  districts,  paid  ennmentai 
had  to  be  employed,  or  the  work  was  nndertshai  Vjr 
the  Dolice.  The  census  in  towns  was,  as  amle, oftefcid 
by  the  municipal  auth<mtie8.  The  large  floatiag  pofo- 
lation  on  the  various  rivers  was  counted  by  a  oeaNi  oi 
the  boats  at  each  landing  place.  Travellers  by  hai 
were  reckoned  at  the  several  serais  or  halting  pisai 
In  the  hill  tracts  of  Chittagong,  and  in  the  Khaai  kSk, 
each  chief  took  the  census  of  his  own  fia"  In  tb 
Southal  pra^unnahs  the  peo|^  were  enumerated  faf 
their  national  method  of  counting,  knots  being  tied  in  » 
number  of  strings  of  difiei«nt  colours^  to  distii^fuik 
males  from  females,  and  children  from  adults.  la  torn 
parts  of  Orissa  the  agents  empdoyed  could  onl j  writs  is  tbr 
customary  manner,  with  an  iron  style,  on  strips  of  psfai 
leaves,  from  which  the  returns  had  to  be  aftsrvaid* 
copied  out  in  printed  forms.  On  the  tea  pIantstiosi«f 
Baxjeeling  and  Assam  the  census  was  taken  by  tke 
planters.  None  was  attempted  in  the  Ssio  hilk,  or  is 
the  wilder  parts  of  the  Naga  hiUs  and  Lnckiffipoar. 

For  three  years  the  people  were  instructed  in  the  ob- 
ject of  the  census,  and  experimental  ennmenttieoa  m 
made,  so  as  to  familiarise  their  minds  with  the  ides  isi 
allay  any  fears  thev  might  entertain.  In  most  iiwhir* 
the  forms  were  filled  in  beforehand,  and  only  oeiTsoftid 
on  the  night  in  which  the  actual  enumeration  was  Iste 
Over  very  large  tracts  of  country  the  final  firnnthf  lo«k 
place  in  a  single  night ;  in  the  Rajshahye  and  Dsoos  dm- 
sions— together,  as  large  as  Em^and-^oa  the  I5tfa,sad 
in  the  Patna  division  on  the  25th  of  Jannacj;  sad  sofir 
HS  the  regulation  districts  are  concerned^  it  miffktpio- 
bablv  be  hereafter  effected  in  one  day  withootdffioBUr. 
[n  the  non-regulation  divisions  of  Chota  Nsgpoor  sad 
Assam,  however,  the  enumemtors,  who  wsrt  saat  satis 
November,  did  not  return  from  their  warktiU  Matffi 
March,  or  April. 


JOURNAL  OF  THE  SOOIBTY  OF  AHT3,  Novembsr  5.  U75. 


1007 


ho  fti]ii«l7  of  ttiQ  iieople  to  obUm  accartbcf, 

■.z  imtaocea  ara  gtvtsn.     Oas  Tillage  cojutAiod  of 

<  niliili,  two  milea  apiirt ;  the  antimerator  hamii;  only 

iiloil  #D«  of  them,  two  T«sid«ntH  of  the  omitted  hamlet 

me  a  diOTOQ  milei  to  report  the  circumataucei.     In  an* 

^  oaifl^  lui  enumerator  went  c^i^ht  of  nine  mik«  to 

Mtitfoi  that  9  wasbermaa  had  b^a  abaeat  from  bi» 

»ae  oa  ilie  dftj  of  the  censoB,  and  therefore  bud  not 

in  comiti4.    In  the  Soiithal  pergoimabs,  some  vtl- 

e»f*f  hivir!.^  b^BEi  accideatally  found  arer  at  the  jitnciion 

vUora'  b««tep  tho  re^dsofea  came  baek  to  aak 

.^'f  hiid  committed  ^t  ^df  houi«s  bt^d  not 

iiiiuetiid^     On  the  whole,  tho  c^ttmu  h  bnUovod  to 

"OBI  tnkcti  with  H  very   fmir  appro  rich  to  iLcctiraiay, 

.  ^h,  ill  th&  noo-regnlntion  di^ti-icts  eepecittlly.  omia* 

m»  hAwe  occurred^ 


rjtRMING,    VENTILATION.  AKD    LIGHTING. 

tlmt  of  the  leoturea  io  coimeciion  with  the  Sunitury 
hiDittioniil  Exbibitioti  &t  Brighton  was  delivered 
pU.m  I>ougIaa  G^dton,  C.B.,  who  bftd  ttndertAken 
k  of  tbosi^  rnatt^ra  iu  iL  wbidh  rekted  to  wttrmiag, 
* '  I  ghtiog. 

1  eemmeiiced  by  directmg^  attention  to 
^^...iLipIrtfl  whtcb  abeuld  guide  the  inventor 
Uj  becauiio  bo  iiir  as  tbia  exhibition  was  con- 
inert  ta  of  the  «eireral  inTentionfi  reited  upon 
liiiUing  sanitaiy  conditio  ns.     In  aanitarj  ectenoa 
-    he  broadly  etited  that  pure  air  wai  essential  to 

POf  Mood,  and  that  pure  ftlr  ooDsequcntlf  afforded 
)ft  iafeguard  to  enable  tho  human  frame  to  rcreiat 
of  epidemic  disease^     Dtrocting  attention  to  a 
*  apparatiis  for  the  preservation  of  pure  iiir  in  our 
aod  to  the  prewttntion  of  pollution  of  extnmsiJ 
■moki?«  tbo  flpeiiker  pointed  cut  that  the  tempera- 
Wf  of  tJ»**  body  wn#  about  9B^  Fahr.,  and  the  ttindeiK-y 
undin^  air  watto  eoql  down  th^  body^  wbtcb, 
jo  fiir,   w&A  preductiye  of  diseAAf^.     Tbuji^ 
T<*ntjUti4?n  for  providing-  pur«  a»r  in 


iton  inD¥mble  ^ralo  or  or^dk,  {»ia«id«d  with  m  corar. 
Amaoget  the  wanning^  appaca.tuB  esbibited,  some  wer« 
df^Bi^ed  to  luc  gm,  and  otn^ra  to  cen^ume  min^rnl  oils. 
The  charaete  Hatica  of  tbcae  he  explained  ui  aotn*?  h.^ngth. 
Gtia  wafl  useful  for  heating'  purpoaet  in  uiin y  pi irowj  but 
it  eontaminated  the  room*  in  which  it  was  burnt  Isirgely. 
The  apparatus  for  lighting  by  artificial  heat  wji*  not 
very  fully  represented  in  the  ei^hibiHoQ,  but  tho  tuineral 
01  Is^  be^idei  the  ^i,  deserved  con  hi  deration.  Minenl 
oilj  are  about  as  cbeup  aa  gas,  but  it  i«  not  probablo  that 
they  will  ct^c^r  mipemede  the  uae  of  ga«.  Af  to  other 
flourcea  of  iirtificiftl  Hgbt,  magnesium  waa  too  eoatly  to 
rival  gas,  and  its  fhiimxng  hrillinnry  rendered  its  appli- 
cation Tery  diflktilt  for  doniiBtie  use.  Hucb  wa*  also  the 
case  with  the  limfl  light  aud  the  doctriti  light,  but  tbo 
broad  fact  remained  that  the  preient  roodi^a  of  obtJiining 
artificial  light  were  clunjiiy,  and  he  trwited  tb»tt  it  imght 
not  btj  long  before  some  new  Hystetn  of  artifitin!  lif^httng 
wTis  produced.  Having  thu*  briefly  explain ^^d  sumn  of 
tbu  leading  principles  which  iiffi^ct  health  in  tb  '*  "  ■  ■"— — *^ 
veDtilatJngi  and  lighting  of  buildinge,  Cap^  l  | 

prooeeded  to  point  out  the  apparatus  in  tbt 
which  appeiu^ed  to  deierve  eipecio!  tnentlon. 


BRUSSELS  INTEENATIONAL  EXHIBITIOS'. 


The  Bruascla  International  Exhibition  and  Con^M 

which  isto  tako  p]flci»next  year,  will  b«  uponed  by  thoKin 

of  the   Belgians,  in  pwaon,  on  the    Utb   Juno.      It  ia 

honours- d  by  tbo  preaidency  of  the  Compte  do  lilji&drej 

patronised   by   tb*3  Cit?,  and   directed   by  a    Bdlgun 

Executive,  conalitutod  for  ibe  purpoie.    Buildiotft  tan 

being  ospeciiJly  crectwl  in  tho  park  at   OrOMeJa,  for 

nxbibitfl,  which  will  have  to  tonform   to  a  publiahed 

daa&ification,  nnd^  it  is  said^  must  be  of  diattnguiahod 

merit  to   gain.  Jtn   entrvf*      A   London  committee    baa 

betjn  formed,  with    lui   execatiTe  commitUie,  and    the 

Lord  Mayor  a*   the  ^hiiirmtin*      Tho  t^xbibit^on  and 

(!on§TQ«a,    which  are   coinpkmentiir)^  la  i^tuih,  have    a 

humanitarian  object,  the  classifidition  having   special 

ntiiaiion  miiflt  be  combined  with  warm-    referenf«     to    thu     presenratioa     and     protection     of 

■n  could  only  bo  a^jGomplisbcd  by  the  I  hum  tin  life  and  well-beingt  moro  particularly  in  those 

u  ut    eurrenta  of  ait^cne  to  removo  the  air  of   occupations  wore  the  li^iifl  of  the  workars  iiiu  in  con- 

m,  and  tho  other  to  bring  in  fre»h  air,  tbp  amount    «tant  puril.      Ciaes  I.  ia  to  be  devoted  to  giving   life 

r  recjuired  in  an  occupied  room  being  very    from  fire,  the  sections  including  tippariitus  and  moana  for 

A  i»paco  occupied  by  six  pfr^ons  would    prt'servalion  ngwinst  fire  by  hind  ond  etn  ;  inbtrumi^nta 

'■""*'  ■'  *   *       ferdtitticting  Hud  announcing  firo;  life  fiavingiipparatofl; 

nteiuis  of  txtinguiahing  fire  ;  and  mean  a  of  trtoinport  for 
men  and  matennla.  Class  XL  doea  for  wa£*-*r  wh*t  Class 
I.  ucccimpU^bfE  for  tire;  while  Clnfla  III.  emboicoe  all 
means  of  preventing  accidents  rtiittlting  tfvm  irttdic  on 
Toadi,  n*i]  ways,  and  tramways*  tjlasa  IV.  wdl  dcnl  with 
aid  to  wounded  m  timo  of  wiiFi  embruing  lriinaport»> 
snrgical  appHratue,  and  ambulances,  with  a  soctioa  for 
thu  trta^t merit  of  the  oorpitBof  the  dead,  *itber  byburyiJig 

i-fi4da  afid 


ii,*00  tubic  fctt  of  air  to  bo  passed  through  in 
_  keep  the  atmosphere  sufficiently  pure  for  health ; 
[fiber  words,  the  air  of  the  room  ought  to  be  re- 
and  i^'plHC-iM  scvfn  times  in  an  boor.  In  such  a 
inbtibittd  it  would  be  very  diftieiilt  to  provide 
of  warmth  tvithin  the  room  whirh  would 
ict  the  reptJMl^'d  cooling  down  which  an  nd equate 
Ol  ventilation  by  means  of  oold  air  wouM  creatt'* 
ring  air  should  there  lore  bo  warmed,  otherwise 
aaaaiM  would  ha  hure.  to  he  taken  by  the  occupants 
t  out  frt'fih  air  nilher  than  to  cncournge  its  inilow, 
Euetboda  of  wrirming  houses  in  general  use  might 
undt^r  (1)  Open  fire-places  of  on©  sctrt  or 
(2)  Hot  atr  curried  in  flucfa  from  some  central 
of  ht'at ;  (3)  Hot-water  pipes  or  stetra  pip<^s 
roond  tho  honao  from  a  central  boiler*  In  this 
ion  tb<f  iirst  mode  of  warming,  vi^^  by  open  flre- 
wae  the  one  which  appeared  to  preponderate. 
an  open  fir^-gtato  of  ordinary  constniction  the 
Sin  the  room  was  derived  from  tho  direct  radiation 
fire.  Tho  greater  tho  draught  up  the  chimney, 
the  inflow  of  cold  air  to  replace  that  removed, 
grsaJter  inducement  to  mako  the  fire  blase  to  in- 
<h«  radiatiun.  But  the  more  the  lira  blaaet  the 
IBt^r  ia  tho  draught  up  tho  uhimoey  and  thu  consequent 
amoval  of  air  from  Iho  room.  Therefore,  the  leiaenoy 
f  the  op«n  tire  ia  to  fieeelerate  the  evils  which  it  La  tii' 
Biubd  to  f«n40Vet  There  was  a  novel  appanktiLSf  well 
Nvthy  of  examination,  exhibited  here  by  Blr.  U.  B, 
Ihnp,  by  which  he  proposed  to  pla^e  the  fuel  iu  an 


or  burning,  with  the  puiiflcation  ot  buttle- fiehia 
camps.  Class  V.  will  deal  with  thu  brond  subject  of 
public  health;  while  Claaa  VL  will  include  unitury 
moaaures  and  means  of  life-aanng  applied  U  induitry. 
The  remaining  four  cbisses  are  devoted  to  domtj^^iUc  and 
private  hygit^ne ;  medicine,  aurgary,  und  phaimucy  in 
relttion  to  ihe  preeeiding  ckaaea  ;  insututiona  for  im- 
proving tho  condition  of  the  working  clasaes;  nad 
hygi*ino  and  the  protection  of  Ufe  aa  applied  to  agrloul- 
ture.  AE  these  mattera  will  be  fully  diacuiwed  at  th© 
Gongreaa^  while  the  means,  appsratui,  and  procures 
will  be,  of  Goursiir  exhibited,  and,  ai  £tir  ai  pr.ictiejible, 
experimented  with,  and  tho  ©xperien*!*  thus  gained  will 
bet»oord*di    ^.^^^^^^^.^^.^^^^ 

The  yield  of  g^ld  in  Victoria  appears  to  be 
graduallv  fttllintc  ^>il  In  1871  it  amtjuurwi  t-  I  2M,8ti  t*,  t 
ill  1872,  Ui  1/218.004  Gz. ;  in  1^73,  to  1,162.1512  uz.  ^  aad  ia 
1374^  (u  l,ltt5,Lld  o«,  Thff  number  i>J  ptraui**  »iig»g**d  fa 
VieTipTi*n  gold  mining  lasl  year  was -10,012,  or  b/tlM  &m  than 
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EXHIBITION  OF  ELECTEICAL  APPLIANCES, 
PABIS. 

Accordinfc  to  a  reix>ii^  presented  by  Count  Hallez 
d*Anos  to  the  Managing  Committee,  raoee  provincial 
office  Ib  at  86,  Bne  de  la  Yiotoire,  this  exhibition  will 
be  divided  into  the  following  gronps : — 

1.  Hittory  of  EUetrieity,  —  The  first  discoYeries. 
Primitiye  apparatus  and  instnxments. 

2.  Apparatut  for  Demon$tratum^  intended  for  ose  in 
laboratories,  and  among  dasses  for  instmction  in  natural 
philosophy.    Static  and  dynamic  electrid^. 

3.  FiU$  and  BatUriet, — ^Different  methods  of  pro- 
ducing the  electric  fluid.  Kanufaicture  of  substances 
as  wefi  as  raw  products,  serving  for  the  production  of 
electricity. 

4.  EUetr^hmagnttitni,  — The  electro-magnet;  effects, 
improvement,  methods  of  manufacture. 

5.  Th$  EUetric  TtUgraph, —BeiB,  signals,  docks, 
electric  wires,  and  ropes.  Manipulating  and  receiving 
appliances ;  tiiose  for  percussion,  writing,  &o. 

6.  Th$  iUetrie  Light.  —  Illumination  of  towns  and 
workshops.    Lighthouses,  &c. 

7.  £ieeirie  Motor$. — Continuous  wheels.  Lathes,  saw- 
ing and  drilling  machines,  trucks,  attempts  at  locomo- 
tion, &c 

8.  EUetrotyping.  —  Gilding  and  silvering.  Repro- 
duction of  bas-reliefiB,  statues,  and  works  of  art. 

9.  Therapeutic  Electricity, — Electro-medical  machines, 
baths,  brushes,  galvanic  chains,  &c. ' 

10.  Applications  of  Electricity  to  purposes  of  war, 
military  and  naval. 


PRIZE  ESSAYS. 


The  Lords  of  the  Committee  of  Council  on  Education 
have  received,  through  the  Foreign- office,  a  despatch 
from  her  Majesty's  Consul  at  Cadiz,  endodng  copies  of 
a  notice  issued  by  an  association  of  that  dty,  denomi- 
nated the  "League  of  Ratepayers"  {Liga  de  Contri- 
huyentea)y  offering  prizes  for  the  most  successful  essays 
which  may  be  addressed  to  the  assodation  on  the  means 
beet  adapted  for  promoting  new  industries  or  manufEus- 
tures  within  the  munidpal  district  of  Cadiz.  The  follow- 
ing are  the  terms  of  the  notice  in  question : — 

LBAOUB  or  llATIPATUS. 

The  dirtettng  board  of  thfi  assooUUon,  impresBed  with  a  mdm 
of  dMp  oanoern  for  the  falfllment  of  the  dntiet  that  are  Imposed 
apoQ  tt  by  the  9th  olause  of  fU  regalatloae- which  Is  to  the  effect 
that  its  proceedings  shall  be  devoted  to  ibe  general  interests  of  this 
dty,  ia  order  that  the  welfare  and  prosperity  of  bygone  days  may, 
within  the  sliortest  possible  period,  be  restored  to  her—and  consider- 
ing that  one  of  the  best  means  of  realiaingr  so  noble  a  project  is  that 
of  promoting,a8  fhr  as  possible,  the  establishmeotat  Cadiz  of  indus- 
tries of  more  or  less  consequence,  has  determined  to  publish  the 
following  resolution:— 

Competition  is  iuTited,  with  a  riew  to  the  awarding  of  prizes  for 
the  best  written  essays  on  the  installation  and  development,  in  this 
elty  and  its  municipal  district,  of  one  or  more  industries  or  mano- 
Ihotnres.  Each  easay  to  be  accompanied  by  its  oorresponding  esti- 
mate of  the  cost  that  would  attend  such  installation  and  development. 
'  The  essays  will  be  rewarded  with  medals  of  gold,  silver,  or  bronze, 
or  with  diplomas  and  certificates  of  honourable  distinction  Atom  the 
directing  board,  which  shall  be  given  according  to  their  respective 
merits  and  conformably  with  the  decision  of  the  apprizing  Judges, 
who  will  be  guided  in  their  oonsiderationa,  not  so  much  by  the 
literary  worth  of  each  composition,  as  by  the  excellence  and  oppor- 
tuneness of  the  ideas  propounded  and  the  ftoility  of  carrying  them 
Into  practical  effect. 

Should  one  or  more  of  these  papen  be  found  to  excel  the  others 
in  a  remarkable  degree,  they  will  be  published  in  Spanish,  at  the 
expense  of  this  association;  and  one  huodred  copies  of  every  such 
•xoelling  paper  will  be  given  to  Ite  author. 

That  essay  will  be  deemed  to  excel  in  merit  which  will  be  found 
to  treat  most  efbetnally  of  the  conditions  of  speedy  installation  and 
expansive  development,  as  well  as  offer  to  the  greater  number  of 
people  the  advantages  that  would  Immediately  accrue  fhwa  the 
industry  or  industries  to  which  It  should  refisr. 

On  the  prise  medals  will  be  inscribed  a  statement  oommcmorative 
of  the  oeoasion,  in  which  the  object  for  which  they  are  given,  as  weli 
as  the  name  of  the  aisooUtion  by  whom  they  are  presented,  are  set 
xorth. 

The  essays  shonld  bt  written  in  a  distinct  and  legible  hand,  and 


in  the  Spanish,  Portngaaee,  Italian,  Ytmdk^  >>Cttii>«  «  9mam 
language. 

It  is  also  necessary  they  should  be  forwarded  to,  sai.  Wbs  U 
1st  of  February,  18YS,  delivered  at,  the  ofllce  oftbe  hmc^mj^iU 
League,  which  is  situated  on  the  ffround-lloor  of  the  '■OhsOms* 
lar,**  Cadiz.  The  authors  must  not  sign  tliesepapin,tet  art  ite 
only  with  a  distinguishing  device  or  motto,  wUeh  item  ilMlr 
retemble  another  device  or  motto  on  the  outside  of  a  inliliiwivi 
accompanying  each  essay,  and  endosiDg  the  stgnaton  siiitMi 
of  its  author. 

Easays  found  on  arrival  to  differ  In  form  or  tabshmba  tla 
above  prescribed  conditions, or  the autkora  of  wtdch  ihsO  tswrsh 
themselves  pubUdy  known,  either  diraotly  or  indirvCtrf  ^  ^ 
excluded  fjrom  the  competitive  examination. 

The  envelopes  corresr^onding  to  tlie  winning  esaftyi  vmbeopM 
in  public  and  solemn  session  when  the  prises  art  swM.  Tte 
remaining  ones  will  be  destroyed,  nnleaadaly  dahned  by  tte  paa 
interested. 

The  winning  essays  will  be  retained  by  the  aimiatloa  m  Mr 
own  property.  Mone  of  thoee  forwarded  can  be  vittdnvi  Cns 
competition. 

For  the  examlnaUon  of  these  essays  and  adJ^UeaUoeof frisa;  tr 
board  will  name  a  quorum  of  arbiters  oomposed  of  oeapwan  yr- 
sons,  be  they  members  of  the  associatian  or  not. 

BespeoUng  the  formaUties  to  be  complied  with  oi  the  oeariav 
the  distribution  of  the  prizes,  the  indication  of  tb*  Iccam?  «^ 
that  distribution  is  to  take  place,  and  other  matttn  lo  eoBWU 
with  this  subject,  timely  notice  wiU  be  given  to  the  pabtte. 

The  above  compeUtive  contest  will,  wbeoevir  tibe  Btard  vf 
think  proper,  be  followed  by  another,  af  which  the  o^^  ibil!  be  v 
reward  the  best  project  of  association  for  the  porpost  of  fccffltcac 
the  immediate  inauguration  of  the  Indostry  or  iadaiCrisMtfi  4 
in  the  soooessful  esfays.— Cadiz,  32nd  of  July,  ISTK.  Bnuw 
Di  Sosaixo,  president;  Paoao  Mabiv,  Jd4«  M.  Picadi),Jw 
Frahoo  di  TzAair,  and  Fraxcisco  Lizaub,  secretaries. 


CO&&ESPOHDEHCE. 


CHANNEL  PASSAGE.— THE  "CASTAUl* 

Sm,— The  measure  of  the  suooeas  of  the  Gotik  i« 
a  question  of  such  general  interest  as  to  juitify  « c 
requesting  that  space  in  your  columns  whi&  wiQesiUf 
me  to  place  the  results  of  her  repeated  trips  toatt^ 
ChauDel  fairly  hefore  the  public.  In  my  ieBiirki(£ 
the  Channel  passage,  reyiewed  in  the  Tiwm  tbc^ 
twelve  months  since,  it  will  be  seen  that  I  doobtedtb 
necessity  of  adopting  any  novel  mode  of  coostroctim  e 
the  hull  of  the  yeswSs  for  this  serrioe,  but  ratlur  leufd 
to  a  modification  of  the  Dublin  and  Holyhesd  bottiu 
more  likely  to  be  nsefuL 

But  that  opinion  has  received  considerable  modifiottico 
since  I  have  had  an  opportunity  of  heazing,  and  &)«>  "^ 
witnessing,  the  performances  of  the  CmUlie,  IV 
public  are  now  so  well  acquainted  with  the  gfoat^ 
principles  of  this  twin  ship,  Uiat  minute  details  sn  p«- 
fectly  unnecessary.  A  ship  290  feet  long  and  ^  H 
beam,  flat  bottomed,  is  divided  riffht  throogb  in  ^ 
direction  of  her  length.  Theoe  halves,  placed  36  M 
apart,  are  secured  to  each  other  by  strong  iron  girds* 
and  decked  over.  The  wheels  of  these  two  hoik  an  ^ 
the  inside  of  these  vessels,  instead  of  the  oatade.  V* 
was  conceived  that  this  separation  of  these  hoQi  by  ^ 
feet  would  enable  the  weight  of  one  hoU  to  cootnl  t^ 
action  of  the  other  in  their  tendency  to  roll  or  pitoh  bi 
seaway,  and  thus  reduoe  both  of  these  actioos  to  twaer 
mum.  Moreover,  the  placing  of  the  wheels  inii'^ 
instead  of  outside  the  CaetMliu  has  eniblsd  t^ 
inventor  to  ntiUse  the  entire  breadth  of  both  pid^ 
wheels  for  passenger  accommodation.  Thus  a  dftfj^ 
of  24  or  26  feet  is  added  to  the  beam  of  the  vesMlsf^ 
of  space  equal  to  the  entire  breadth  of  beam  of  ^■^* 
class  steamboats  of  the  London  and  Chatham  liM^  v^ 
have  only  26  feet  beam  altogether,  lite  Cnt»i»*^  bM. 
therefore,  a  maximnm  amount  of  deck  area  and  ao^^oB 
amount  of  beam — a  most  important  feature  in  goiqff  ^ 
or  out  of  harbours. 

It  has  been  contended  by  some  seamen  that  thi  if^ 
of  these  wheels  amidships,  and  thus  ersatiag  a  ^ 
channel  between  the  two  ships,  is  a  dangsrooiawA 
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flf^  ^i  timber  might  get  m  between  tbe  vessels  and 

l&Uy  dfiEiiigo  the  whsek.     Without  pretemiiog  to 

mf  t^ha  poAaibilitj  of  thij,  I  a^to  th^at  nbe  hva  now 

mn  nmning  betweeiu  Dover  and  CaJaia  for  mmQ  throe 

'hn  without  imj  Bach  acddont  happening,  whUatthiJ 

;iT  with  wheels  outside,  in  two  tripa,  when 
'.;  iingiho  port  of  CakiB  dikma^^d  her  ^rbo&rd  wheeld 
*]i.<i— gnco  alightlj,  thti  flecond  time  more  Borioualj — 
cid  proTod  beraeif  utttirly  nn^tt^^d  for  the  eervice  trom 
id  ttfien^. 

Th«*  wk  CffUalia  h  a  marTOillouilj  easy  ehip  and 
i«fi  admirably,  tbcns  c»n  be  no  posaiblo  dcnibt,  forthfi 
vindr»d£  of  pojiHengera  thut  have  crossed  in  her  wUl  beiu- 
Dplf  tofftimony  to  that  fdct,  and  her  popularity  is  ia« 
e«&niig  daily^  I  croa^d  over  In  her  myself  on  the  I3ih 
lt»  in  charge  of  a  lady,  her  two  lona,  and  a  maid  aer- 
Kii^  with  u  heitih  bre«z»  from  tho  aouih,  and  can  speiik 
ith  confideooe  of  the  remurkablo  stesdineBiB  of  a  vessel 

Lily  draws  Be  venfoet  of  water.    There  was,  literally , 

Eveptible  pitching  at  all,  I  watched  her  doMly  ; 
.  I  drop  of  water  wEia  shipped  on  tho  lower  fore  dock:. 
L  i oiling  wiis  IJmikid  toa^bout  four  or  five  degrees,  and 
U4  entirely  frts**  from  thiit  J&rkintj  action  which  any 
UioG  is  certain  X^  have  to  encounter  in  similar  weather 
I  \nY  of  the  moil  boats.  I  have  £ome  experience  of 
lioDf  hairinj?  crossed  the  Channel,  either  to  Cakis 

• -nd^  twice  a  year  for  the  last  fifteen  years,     Thero 

on 5  material   defect,  however,  in    the  €&»t^U»^  snd 

iftt  ii  her  deficiency  in  apeed,  which  militates  also  against 

nr  steodineaij  in   a  sea-waj-.      Greut  experience  and 

'^  experiments  in  all  eeas  have  taught  me  thtit  speed 

^h  the  water  imparts  steadiness  to  a  vessel,  and 

[uent  ease  and  oomfort  to  aU  on  board.  Hud  the 
I J  possessed  a  resOTve  of  hor^e-power,  the  day  I 
■  *dtno  Cbaonel  in  her,  equal  to  have  produced  an 
t'TLiso  iu  speed  t>t  One  or  two  knots  un  hour,  I  have 
1'  1  ft^ii6Qti  to  beUere  that  she  would  not  have  rolled  at 
I  t!ipeed  is  an  e^ential  feature  in  the  reduction  of  the 
liUng  of  steamers,  which  can  bo  pmctically  proved  in 
^  iniUntt  by  ntopping  the  engines  in  heavy  ooean  swell 
■A  Uien  increasing  the  horee-power  gradually.  I  have, 
udcr  certain  eunditiona,  stopped  the  rolling  of  my 
eoiner  (entirely  by  a  proper  adjuetment  of  tbe  speed. 
bteiUOTS  Bhouid  not  be  permitted  to  roll,  if  poaaible. 
he  friction  c^iuaed  by  pnasing  through  the  water  oannot 
^  avoided,  but  the  friction  caused  by  rolling  can  in  the 

i  ty  of  cases,  when  the  steamer  is  of  krgo  dimimsiona 

assesses  ample  horse-  po  wer . 
directors  of   the  tJaataim   committed,  therefore, 

lor  when  they  thought  they  might  disregiird  speed, 
Id  steady  Iho  ship  eotirely  by  the  form  of  the 
iptf^d.  The  form  of  the  hull,  no  doubt,  haj  h^id 
•hoxe  in  the  matter,  but  the  superior  tonnage  of 
U«/ia  to  that  of  those  cockle-shells,  the  mail 
fta  important  factor  in  the  case.  When  new 
m  placed  on  board  of  the  Cmttdia—iot  new 

^^  witnotit  loifl  of  time,  she  ought  to  have-^ahe 
,  ^IMMlhly  realiae  twelve  kbota  an  hour,  for  all  the  lote 
imtiooB  have  boroe  good  fruit.  In  adverse  weather 
I©  deficiency  in  horso- power  tells  severely,  for  a 6  the 
3ae*power  rtjquired  to  move  a  ship  through  the  water 
et«iaea  as  the  cube  of  the  velocity,  on  atlverae  gale 
bidi  reduces,  ^y  a  steamt^r  from  ton  knots  to  eight, 
ai  Q^rly  bring  the  veasol  whoae  mo^Kimum  speed  ia  but 
^%  feonts  to  a  aCandstill.  ^Vliat  ia  required  to  produce 
nigh  meian  avemge  apeed,  is  momentum,  and  momen- 
un  m  the  product  of  two  factort,  weight  and  velocity, 
hfl  maE  boats  cannot  maintain  a  high  average  velocity 
I  strong  adverse  weather,  for  they  are  deficient  in  weight 
all,  and  the  Cattalin  fdils   a2so»  hut   from  want  of 

L^int  hor*?- power. 

.  .0  S|3ee4  of  the  Cmtalia  is  now  very  good,  when 

.*  Uke  iQto  consideration  the  amolin^sa  of  her  indicated 

ir6»3-powor,  in  proportion  to  the  Bize  of  the  hull,  which 

1,600  tons,  or  about  double  that  of  the  largest  of  the 

timl  boats.    When  I  speak  of  the  speed  of  the 
I  speak  of  it  &b  it  iv  at  the  preaent  moment^ 


for  when  she  first  came  to  Dover,  &om  radical  defects  of 

the  enginoB,  she  literally  could  h&rdly  make  headway. 
She  has  since  had  her  steam  cheats  unl^ged,  her  boil^ 
entirely  changed,  Morgan's  feathering  tloata  applied,  her 
funnels  lengthened,  and  a  more  perfect  arrungeuicnt 
made  to  enAhle  the  comproased  air  to  escape  from  the 
paddle*  wheels  amid^pa—a  simple  but  most  important 
arrangemeut,  and  one  ipeatly  needed^  The  value  of 
these  alterations  I  experienced  in  croeslng  the  Channel 
both  ways,  when  she  obtained  a  speed  of  more  than  ten 
knots,  being  only  1  hour  50  nunatea  ia  making  the  run, 
a  distance  of  21  miles. 

What  speed  she  will  ultimately  attein  I  do  not  pretend 
to  say,  but  I  hear  it  is  proposed  to  replaoe  het  present 
cBgtnoa  by  others  of  greater  power.  Whooefef  this  is 
done,  1  should  recommend,  if  possible,  that  they  should 
increase  the  diameter  of  the  paddle-wheels,  which,  I 
believe,  can  be  done.  Increased  area  of  float  aurfooe  will 
then  be  obtained  from  iaorMwd  immersion^  £or  it  appears 
that  some  injurious  effisct  ftdlows  from  having  the  fioata 
too  broad.  I  know  firom  experience  obtained  in  my  runs 
over  many  thousand  railea,  m  all  qnartors  of  the  globe, 
that  large  wheels  act  most  ndvai^tageonslyr  especially  in 
rough  weather. 

The  directors  of  the  company  havo  acted  most  wiady 
in  running  their  steamer  even  at  a  loss^  for  it  hae  enabled 
the  travelling  public  to  judge  for  themselves.  At  first 
the  numbers  carried  were  leas  than  8  or  10;  they  are  now 
moro  than  1 00  at  tiroes,  Maoy  paasengen  havo  sacri Meed 
their  through  tickets  when  they  found  the  Ca^iithfi 
in  Cftloja  harbour.  By  starting  at  nine  o'clock  in  the 
morning  from  Dover,  there  is  ample  time  to  Bpai>!  to 
enable  piirties  to  go  by  the  ineil  tmin  &om  Calais  to 
Paris,  as  I  found  to  my  satisfaction  when  in  cbu^e  of 
my  party  of  four ;  and  on  the  return  voyage  aU  h^Tfr 
plenty  of  time  to  take  their  tickets  by  the  4.20  p.m.  train 
from  Dover  to  Ijondon,  Uad  these  facta  been  as  well 
known  as  they  ought  to  have  been  from  the  fijit,  th& 
numbers  travelling  by  the  Uastalia  would  have  been 
far  greater. 

The  question  now  is,  has  not  the  QMialia  run  long 
enough  this  season  to  establish  fully  her  reputation  for 
steadineaa  and  comfort  If  And  would  it  not  be  prudent 
to  withdraw  her  almost  at  once  to  enable  the  fur- 
ther necessary  aJteralions  to  be  made  P  Five  months 
will  soon  pa^s  away  in  making  the  improvements  I  have- 
referred  to,  and  trying  the  veasers  speed  at  the  measured 
mile.  The  public  ore  now  satisfied  with  the  fact  that 
there  is  no  comparison  to  be  mode  between  the  prevent 
moil  boats  and  the  ease  and  comfort  of  the  VaiMa^ 
She  is  at  prostint  monopolising  nearly  one -half  the  pos- 
Meoger  traffic,  and  thenumbc'TB  c^uried  by  her  are  increas- 
ing as  the  facts  published  get  belter  known.  The  com- 
pany haYe  oiverlooked  until  within  those  few  days  the 
neeoiBity  of  having  an  agent  in  Paris  to  give  oorrect 
information.  Had  this  been  done  earlier,  the  numbon- 
carried  by  the  Cmiitiia  would  have  been  Btill  greater. 
Having  a  houie  facing  the  sea  here,  I  see  daily  the 
Ca^taiiii  paiiing  my  windows,  and  it  ia  evident  how 
steadily  sne  performs  her  work ;  and  how  much  bettsr 
and  steadier  the  speed  is  since  the  funnels  have  beea 
lengthened  and  the  draft  of  the  fires  increased. 

1  cannot,  in  justice  to  Captain  Fittock,  fail  to  compli- 
ment him  OA  the  admirable  manner  in  whloh  he  ha* 
handled  so  large  a  ship,  and  one  so  novel  in  her  construc- 
tion. I  have  heard  with  regret  the  probability  of  his 
resigning  the  conimand  at  the  end  of  the  month ;  this, 
therefore,  is  another  reason  why  it  would  be  prudent  to 
take  her  off  the  line  until  all  improvements  that  oan  he 
made  ore  made.  The  directors  moat  be  aware  that  the 
Board  of  Trade's  reduction  of  the  load  upon  the  valve  by 
Ijlb,  has  miiteriolly  affected  the  power  of  her  steering 
apponttus.  Whibt  under  repairs,  the  new  boilers  con- 
structed by  Messrs.  Maudsley  and  Field  ooiUdbe  further 
stayed,  so  as  to  justify  the  Board  of  Trade  iiuoreuing  tho 
load  upon  the  valve  to  the  original  pressare  of  06  lb.,  and 
thus  materially  improving  the  ac^on  of  the  hdm.    Oa 
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(ihe  Ist  of  April  next  year  the   Outalia  might  com- 
menoe  work  with  the  moral  certainty  of  far  greater 
efficiency  haTnig  heen- obtained. 
I  am,  &c.| 

J.  C.  HoSBAsoN,  Capt  BJf . 
19,  EMt-oUff;  Dorer. 

P^. — Since  writing  the  aboroi  I  haye  made  a  Moood 
trip  to  Galaia  and  Ukck  in  more  adyerse  weaiher,  but 
with  the  SAoie  xeaiili  All  pwiiea  had  abudanee  of 
time  to  enable  them  to  pan  their  Inggage  at  theCoatom- 
hoose— 93  in  number— and  Imich  at  the  boffet  before  the 
train  started  for  Paris.  This  I  have  now  witnesstd  on 
two  oeoaaioBS. 

I  herewith  attach  the  pnbli^ed  list  of  the  nnmber  of 
passengen  carried  both  ways  since  the  12th  of  October, 
the  day  the  Princess  of  Wides  retumed from  Oalais:— 


Wednesday,  Oct  ISth  ..'. 80 

Thursday,  „  14th  71 

*W^y.  „  16th  68 

Saturday,  „  16th  91 

Tuesday,  „  19th  76 

Wednesday,  „  20th  66 

Thursday,  „  21st  117 

Friday,  „  22nd  99 


GSHEBAL    HOnS. 


In. 
66 
73 
87 
84 
70 
63 
51 
48 


OsBsyaa  Sooisty  of  Arts.— On  the  oocarion  of  the 
centenary  of  the  Generaa  Society  of  Arts,  founded  in  1776, 
^t  body  proposes  to  oilbr  a  nnmber  of  prizes  in  its  various 
department.  A  serrioe  which  the  Academy  will  render  to 
horology  will  be  the  international  competition  in  the  regu- 
lation of  pocket  chronometers.  The  trialsof  Uieee  chrono- 
meters wili  take  place  at  the  OeMTs  ObeerYatory,  undw  the 
enporinteadence  of  M.  Pkntamonr,  the  director.  All 
•chronometers  intendsd  for  the  competition  must  be 
forwarded  to  him  before  mid-day  of  February  14,  1876. 
All  competitors  not  resident  in  Geneva  should  correspond 
with  the  Observatory  through  a  resident  agent,  who  will 
manage  all  the  details.  H.  J.  B.  Grandjean,  president 
of  the  Section  of  Horology  of  the  dass,  offers  his  services 
gratuitously  to  makers  who  hsve  no  agent  in  Geneva.  Each 
chronometer  RhouM  be  accompanied  l^  a  paper  containing 
date  to  identi^r  the  chronometer,  details  of  its  construction, 
^bs.  The  trial  will  last  fif ty-two  days,  from  February  16, 
1876,  divided  into  nine  periods.  In  a  hot  chamber  and  in 
an  ioe-houae  {glaciire)^  the  chronometers  will  be  tested  by 
being  placed  in  aU  possible  poritioDs.  All  chzono- 
meters  not  oomplying  with  the  following  conditions  will 
be  excluded  from  competiUou:— 1.  The  mean  variation 
from  day  to  day  ought  not  to  exceed  rix-tenths  of 
a  second  so  long  as  the  chronometer  preserves  the 
same  porition  in  the  HaH  of  the  Observatory.  2.  The 
values  which  exprees  the  mean  rates  during  esoh 
of  the  periods  except  that  of  the  hot  chamber  and 
the  ice-house^  enght  to  agree  with  their  mean  in  the 
limits  of  two  seconds  more  or  less.  3.  The  error  of  com- 
pansation  determiued  by  the  eomparison  of  the  rates  in  the 
not  chamber  and  in  the  ice-house  ought  not  to  exceed  two- 
toiths  of  a  second  of  degree  Centigrade.  4.  The  difference 
of  rates  between  periods  six  and  nine  (both  in  the  Observa- 
tory-hall, boriaontal  position,  dial  above),  •.<?.,  before  and 
after  the  proofs  relative  to  temperature,  ought  not  be  above 
one  second  in  twentv-fonr  hours.  The  value  of  the  resulto 
obtained  in  tite  trials  whidi  concern  the  two  former  condi- 
tions will  have  an  importance  double  that  which  will  be 
given  to  the  two  blAer.  NocoBspetitarcanrseeive  two  prizes. 
A  sum  of  3,000  francs  at  least  will  be  devoted  for  thepurposs 
of  awarding  gold  medals,  or  an  equivalent  value,  to  com- 
petitors who  will  have  been  judged  worthy.  A  number  of 
medals  in  silver  and  bronse  will  also  be  awarded.  Those 
Who  wish  for  farther  detaila  concerning  this  and  other  com- 
petitions should  apply  to  the  seorstary  of  the  academy. 


Cold    in   the  Fneerratioa   of   load.  — 

Tetlier,  whose  reaearches  in  coaaaotiini  wUh  the  ^, 
of  cold  to  the  piussi  f ation  of  food  ars  so  veD  tasss.  «il 
in  a  communication  to  the  Academie  Ah  8daoa,iiili 
month  of  Oetobsr,  tiiat  be  has  pnichsspj  s  ^mi  vM 
the  JW9or»/r9Hs,ofaboBt  900  tons  bwdaa,  wUek  b  Itef 
fitted  up  speoially  for  the  trsMvort  of  foei  ■!  Ac 
orgsnio  matters  pssssrfod  by  odd.  In  sa  sa|SBaiiI 
voysge  to  the  Biver  Plate, she  will  hare  a  lanii  uwpidrf 
wine,  beer,  butter,  cheese,  yeast,  hops,  vegetiMs^k,ai 
other  things  affected  by  heat,  whi^,  up  to  ^  protette, 
it  has  been  imposaihle  to  convey  soross  the  tnam  is  tpd 
conation.  On  the  return  voyage  Um  FrigtiriMfm  villiai 
back  a  cargo  of  freeh  meat,  gaoie,  frait,  sun,  d&eai 
sggs,  ftc ;  in  fact  all  sorto  of  productioBS  vhfcl  ifaal 
thsre,  and  which  hitiierto  lave  not  been  sttaiBiUi  it  As 
oonatvy  in  dMir  fresh  condition.  Thus  tbs  nhtias  4.  i 
great  problem  will  be  SMde  by  this  expeiitiaB  m  t  kip 
ssalsk  and  Kcaelettr  Tellisr  oibra  to  ths  Asslnr  faHi 
for  say  coosmittse  named  by  them  to  tzy  aay  aytriHsl  b 
their  discsstisa  they  may  think  dcmmbls,  ssA  hi  ^ 
ti^e  appliances  of   the   ahip  daring  ths  eoysgs  ft  tbsr 


THS  UBKAXT. 


to  tie 


The  following  works  hare  been  ] 
library: — 

Oi&nal  Guide  Book  to  the  Mandieeter  Ai|isnBB,k 
the  Curator,  W.  Saville-Eent,  F.Z.S.  FlresadidbTlk 
Author. 

Report  of  the  Proceedings  of  the  British  AMoite 
of  Gas  Managers,  1875. 

Proceedings  of  the  Royal  Colonial  InstitBts.  ToLl 

Annual  Report  of  the  Conunlssioner  of  Af^inhn 
and  Arts  for  Ontario  for  1874. 

Bethnal  Green  Museum— Deeeriptive  C^yar"  ^ 
the  Collection  illustrating  the  Utiliaalion  of  Wi*  F»- 
duct  (Two  copies.)  Presented  by  the  ScisDeeni^ 
Department. 

Third  Annual  Report  of  the  Silk  AmoMad 
America.     (Six  copies.)    Presented  by  the  Sscwtay^ 

Study  of  Living  Languages  for  Colloqaisl  Paq*** 
by  Sir  Arthur  Cotton.    Presented  by  the  Author. 

The  following  have  been  presented  by  the  AwDfa> 
Statistical  Assooation: — 

Eleventh  Annual  Report  of  the  Board  of  Sl^ 
Charities  of  Massachusetto. 

Twentieth  Annual  Report  of  the  htsmaa^ 
missionor  of  the  Commonwealth  of  Maiailn***' 
Part  1.    Fire  and  Marine  Insurance. 

Sixth  Annual  Report  of  the  Board  of  Baakmi  0«- 
misrioners. 

Fifth  and  Sixth  Annual  Reports  <tf  ^StsteBooti^ 
Health  of  Massachusetts.  ^ 

AnnnalBepeets  of  the  School  Coiammes  of  fl^  <% 
of  Boston  for  1673  and  1874. 

Rules  of  the  School  Committee  and  RsguktMOiff  * 
Public  Schools  of  the  City  of  Boston.  . 

Thirty -seventh  and  Thirty-eighth  AsnasIBeporti* 
the  Board  of  Education,  BosUm. 


MIBTUICHI    FOB    ZEE    JUWIM 

Mos. .. Jnititato  of  Sanreyocs.  IS,  Great  Qtm%t  ^m^i  ^^"^ 

p.m.    Fresideat^a  sddrcss. 
Tints.  ...GNil  Bottiiieen,  16,  Great  Ogage  ■*»<<  ^'^'R 

water,  Knrraobes.'" 
Ant'  - 

Mr. 

Twine.' 
Heredity. 

pokvy  at  BrisloL'* 
Wbd.  ...Bodetr  of  Telegraph  Engiiiewa,  V,  Qmi 
8.W.,8pm. 

FBX.......JODi(H 

7.80 
Geogmphy.** 


'pfilfLnhki^  Bodels;  ao.  Viiisili  i>i^^ 
p.m.    Air.  L.  linaklin,   ->*•»  •  "^ 
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Uotufor  tfu  Society  iftoiJd  bt  addratti  to  th*  Sittei^tr^ 


ilEDIHas    OF   THE    SOCIETY. 
HOriCE  TO  MEltBEBS. 
Apd  eossion  of  tbo  Society  will  commetiee 
iitfty,  November  nth*  when  tlie  openiiig 
re«i    win    be    delivered    by    Lord    Ai*fiikD 
rBGHTLL,  Cbairmou  of  the  Coimcil. 
ladidBtea  proposed  for  election  afl  members  arc 
Eleg^  to  attend  on  this  occasion, 
fening  Meetings  of  the  Society  will  be  held  on 
following:  dotes,   subject  to  any  alterations 
ih  may  be  found  neqeaaary  :^— 


The  following  arrangements  for  the  W&diiesday 
evenings  before  Chmtmas  have  been  made  : — 

NovEMiiSR  iT.^Opening  Address  by  Lord  AitFEsD  S* 
CHUHOutLi^  Chairman  v/ths  CmHciL 

HoYBMiiBE  24.—''  On  the  Regts^atiOll  of  Ttado 
Markm,"  by  H.  T,  Woou,  Esq.,  B.A.  On  this  evening 
A.  J.  MuMDiLLA,  Ei«q.»  M.P.,  will  preside. 

Decembbr  l.^-"*On  the  Legislative  Enftotmenta  re* 
quisita  for  safe  Coadtttit  of  Sewage  Groimdfl/'  by  ALt-imD 
Smke,  Eaq-,  F.KB,  On  thiB  ^veniog  Henut  LETiuiBT, 
Esq.,  M.A.,  M.D.,  will  preaide. 

Decbkeer  8.—**  Oa  the  Mode  of  Levying  the  Sitgar 
Duties  in  Francef  and  its  Xnilueiiee  on  the  Siigai  ladns- 
tricB    of   Great    Britain/'  by  Professor  Lionx  Levi, 

BvcBMBEB  15*—**  Health*  Comfort,  and  Claanhnesa  in 
lbs  House,"  by  Tjiomas  Blaseiil,  Eiq.,  A.R.I.B,A. 

D«o£&tBBR  22.— "On  a  method  of  producing  Pare 
Charcoal  Sbeel  directly  from  tho  Ore,'*  by  Bwxjlt 
Laekxit,  Esq. 

CaNTOE  L^dUHES, 

Couiftea  of  Cantor  Lectures  will  bo  given  on 
Monday  evenings  at  eight  o^clocki  as  follows : — ^ 

Firat  course  by  Dr.  TflUDicmm,  "On  the  Bis* 
cov«riei  and  Philoiopby  of  Liebig — ^with  special 
reference  to  their  influenee  upon  the  advancement 
of  Arts,  Manufactures,  and  Commerce/^ 


CAHTOR 
LEQTUECS. 


Hend&ys. 


AFRICAN 

MEBTINOS. 


Tae^ayi^ 


—    —    22    2& 
0     13    20 


17  24  31 

14  31  — 

—  20  2? 

—  —  24 


_  _  _  26 

—  —  15  - 

—  14  —  2S 
_  _  IS  — 
_  9  _  _ 


OROmABT 

MBBTIKQ8. 


Wednesdays. 


iHBtAH 
MEBTIKaB. 


CHEMICAL 


8PECI4L 
LECTURES. 


Fridays* 


17     24 ^     ^    — 

1      &    15     22 


—    10    26 
9    16    2a 
15     22     29 


3     -^    „     24 


_    _     18 11     —    25 


—     17    —    31 


—    10    26    -J  7    —    —    2^ 21     — 

10     17    24    31,—    —    10    — ■ 12    — 


3     10     17    — 

—  —  21   2a 


eanrse  by  W.  M.vrnEir  Williams,  Esq,, 
Manufacture/' 

by  GEOBaB  Jabmaih,  Ewi*,  "  On 

and  third  courses  have  been  arranged 
.  reference  to  the  SocietyM  Technological 
btions. 

AnticAjr  SscnoN* 
of  this  Section  will  be  held  on  Tuesday 
ng»  at  eight  o'clock*     Papers  to  be  read  wOl 
iced  in  the  JournaL 

Chemical  Section, 
of  this  Section  wiU  be  held  on  IViday 
I  at  eight  o'clock.    Papers  to  be  read  will 
toed  in  the  JourmiL 

INDIAK  SBCHOK* 

[  of  this  Bectiou  will  be  held  on  Friday 
\  ftt  eight  o'clock.    Papers  to  be  read  will 
[  in  the  Journal, 


Juvenile  LEottmESi 
During  the  Christmas  vacation,  Lectures  wiH  bo 
deHvered,  specially  suited  to  a  juvenile  audieaiM. 
Partioulai?  will  be  annoimced  in  the  JournuL 

Sfboial  l4BCTirBEa» 

A  series  of  reports  has  been  prepared  by  Br, 
BiCHARBSON,  appointed  by  the  Counoil  to  mak# 
special  inquiry  into  the  subject  of  **  Unhealthy 
l^-adea/'  These  will  be  delivered  in  the  form  of 
Lectures  on  Friday  evenings  in  Dccembtir,  January, 
and  February. 

LBcrtTSB  L — Decbkbee.  3eij. 

On  the  infliieDce  of  physical  labour  on  individual  and 
national  vitality. 

LEcrraB  11.— DacEitBBa  10th, 

Injuries  iaddent  to  physical  Uboor,  f  I)  By  exponiie 
to  dust  and  other  foreign  subitanoefl.  (2)  By  e^cposurt 
to  noxious  gaAos  and  boated  And  impure  air.  (3)  From 
uuechanical  concusiions,  peculiar  poetures  of  body,  and  J 
cscesflive  exortiont 


I>m0mineMgd  un4^  th$  Jlnt  A*«rf,  ^Worker*  in  the 
potctfriec  in  titii«^  m  tloii#  aad  marble  cuttmg,  in  trim- 
ming &nd  fiimttiir9  dreattng,  in  sand-pjiper  makiog» 

LECTL'i4£   IV.^JjkSUiJiT   21l!t. 

f7ie  mme  iuhjed  c^ntmaiad.^Work&m  in  ficntr«imU% 
ftin^D^  oM  Fi^  in  dnit  oollj&cy&g,  in  bnma  Bortiag, 
in  fnr  dymng,  in  «^  mi&mg,  in  wiJkiii^-alick  maldag^ 
in  hemp  dreaainf , 

Lim^m  indudid  umkr  th$  mmd  h§s4.  —  Straw 
blefi cheers,  aewer  meii,  stabl©  oie&i  bnusiera,  patent 
lefttber  drapers,  sug^r  bakera,  jftpuiJien. 

LicToiB  VI*— Fmuuaut  4th* 
BUmt^  imhfd^d  nndtr  the  third  ^ffl</.^Pav[ourfl,  car* 
peutera,  blaokninithit  boatmen,  portera  and  waiters,  post^ 
meo,  spiring  mftjcerst  ^riven^rfi,  pUyera  gf  wmd  in»tru- 
menta,  glais  Ho  wens. 

Membera  are  privileged  tf>  introduoe  twQ  friends 
to  each  of  the  Ordinary  and  Sectional  Meetings 
of  tbeSocietj,  Eiiid  <tne  friend  to  each  Cantor  Lect  lire. 

A  book  of  tickets  for  the  admieaioTi  of  Mends  to 
the  Ordinary  Mcfltings  has  been  sent  to  each 
member.  Tickets  for  the  Sectional  Meetings 
and  Cantor  and  Special  Lccturus  will  be  delivered 
with  the  Journal  in  due  eonrse* 

Members  are  admitted  on  aiding  their  names. 
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K£ALTH  AND  SEWAGE  OF  TOWITS. 

At  the  meeting  of  tht*  Council,  held  on  the 
8th  Kovembc^r,  it  wa«  resolved  to  appoint  a 
standing  Committee  to  deal  with  this  Important 
Bubjoct  in  the  manner  stated  below  : — 

Considering  how  much  the  hetdth  of  towns  is 
affected  by  the  systems  adopted  for  dealing  with 
sewage^  and  also  the  nnmorous,  grea",,  and  many- 
aided  difticulties  which  at  present  t-xist  in  its  treat- 
mcnt  throughout  the  United  Kingdom ;  the  inipor- 
feot  iniormiition  which  exists  of  the  results  of  the 
vaiiomg  systems  adopted ;  and  the  abienee  of  any 
complete  and  comprehen&iyo  record  of  facts  ool- 
lected  and  published  olBcially  either  by  the  Local 
Government  Board  or  by  Municii>al  Corporations, 
the  CoiincO  of  the  Society  of  Arts  have  appointed 
a  General  Bawagi?  Committee  for  the  purpose  of 
coUecting  facts  and  holding  a  CONPEREKCE 
TEAILLY,  at  wkich  the  experience  gained  oiad 
the  pmgress  made  in  the  past  year  will  be  rpportad 
and  di»ctisaed,  snch  Conferences  to  be  continued  as 
long  as  necessary. 

The  Committee  wiH  consist  of  the  Council  and 
those  members  of  the  Society  who  expreas  a  desire  to 
serve  on  it»  together  with  eminent  authorities  on  j 
the  subject^  not  members,  | 

The  Committee  will  work  by  sub>committeeH, 
each  one  doaling  with  a  different  branch  of  the  : 
subject.  At  the  Confereneo  to  be  held  at  the  House 
of  the  Society  of  Arts,  representatives  of  Corpora-  ^ 


tions  and  Boards  of  Health  will  bo 
attend. 

Corporations  and  Loea]  Boards  of 
invited  to  commimicate  with  the  BecrotiUT,  i 
ward  to  him  anysoggestions  theymaj  tlmik| 


MISCELLAHBOtrs. 


BY    FAELlAMENTAItY    VOTES, 

Number  of  visitors  for  the  moalha  ikf  J 
Ootobet,  H75.     Wbon  they  af« 
wordi  '*  by  Kighf  are  uaed,  when  hf  I 

*'macliiae''  i — 


3,  Rtw  Q«rdnit  nd  MiusBra 
i.  South  KeiuiiigrkiitlCiiKUisi 
fi,  UethBfcl-gTWii  .„.„..,,* 
6>  ^saoml  Portr^t  CAlJefj^ 

ray  ii-ttr«4t  ,...,„..,«,( 
S.  I^^tfiDtQIftco  MiLf&iim  ..... 
i.  EdfnbarghNnUDnjilGKl.i 

lery  .,. .._  ( 

It*  I^dlohur^ti    MoEcym   ofl 

Antiqultlct .,.. ,...  J 

11.  EdiQbQrgti  Muieiiiii    of  { 
ScEc^Qoe  ftnd.  Art...  ..      \ 

IX  UMhWn       Museum       of  T 
Nklfonal  HiMUiff    ...J 

ifeiift  Artd  IfuK^Liai  J 

1  fi.  Kat  1 1 1 1I » I  Gil  l*ry  of  I  re  [«id 

16«  Mui^iim  uf  Koyftl  Irliii  \ 

AL'aikruy,  DutaUin.H,..**  ] 

19,  ToWflrof  l^oijioa .».,,..., 

liiutudlnjr    Ore«awjcli 


fe?^  rti 


I 


m    r. 


I  Muwum^ 


[biwiimi  T 


i;,tn 
T»sas 


1, 73  a 

I, TIT 

vm. 

JIOO  I 

t, 


I'f 


1,T 


^nt 


MIS 
4.04t 


%^ 


Ml* 


ypar  1     '■     "^^ 

/^'i  ht,  pubUi!  'ran  1^  3fl^ 

raorL  ,  iijjf^ 

*  lieturit  r'Na>e'ii. 

«  Cl«»od  from  loUi  Augmt  to  loch 
A«SO«t. 

*  Open  fill  .^undnjti. 

*  PilJ  for  hy  Imti*n.  Ginr? rQmitAt,    ^ 
of  M,.  eicefft  Tlniradty  ajid  TridAy,  ^ 


iiiiriri 


A  statement  showing  the  esiinuit^d 
diiotio!^  of  gold  iuid  tiiv^er  la  ib«  Uaiied  Stt 


lireDty-fivt^  yctin  fitna  m9  t^i  lS7X,h«ibi« 
the  Bureau  of  Statiitifii.      The  ftnmail  a' 
of  goldt  «LCoarding  to  ttiJi 


eight  huEtdrtd  thfmnnd  doUara.  •^  ilMi  of 
iif teen  yean,  froiD  ISS9  to  1673,  thirta««  ml 
thoii«aE»d  dollirii.      Ttifl  hig)i««t  Asaaal 
was  during  ih*  fivtt  yeuTA  frvia  liii»l  la  ISS7« 
when  tt  wu  ocventy  millitm  tiro  bnwlMd  1^ 
higheet  umttAl  production  of  ii|«M  ^mm  vm  ta  Id.  i 
it  wu  thirty -five  millioii  ««T«a  htuMtii  aai  ftfiy  < 

In  the  first  ten  da\-»  of  Ootober.  57  Mvm 
thronph  the  Sttea  Cim&L.'      Tho  Itwuft        — 
tiiA  aAm%  pedcd  wu  £28,400. 
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COBBSSPOVBBVCB. 


SAFETY  AT  SEA. 


Sat, — Th^  dflfltrootioii  of  sevend  Uurge  ahips  daring 
^oSKy'  wetttthor  has  caUed  attention  to  the  desirability  of 
a^niuiB^  ounelTes  of  the  means  whioh  modem  science 
has  placed  at  oar  command  for  the  preservation  of  snoh 
disBStroos  accidents.  Having  made  a  suggestion  on  this 
snbject,  which  was  printed  in  the  Chtmieal  Nnoa  for 
Joly  18th,  1873,  and  also  in  Iron,  for  Sept  18th,  1875, 
I  hope  that  yoa  will  find  a  place  for  this  brief  note  in 
your  valaable  JounuU,  and  shall  be  glad  to  answer  any 
objeoiioBs  or  inquiries  whioh  may  be  made  with  refer- 
ence to  this  question.  There  can  be  no  doubt  that 
during  the  coming  year  an  extraordinary  number  of 
trayeUers  will  be  orosmng  the  Atlantic  in  oonneotion 
with  the  Gkeat  Exhibition  at  Philadelphia,  and  it  is 
therefore  of  much  importance  that  means  should  be 
devised  to  lessen,  if  not  entirely  obyiate,  the  dangers  of 
the  passage. 

For  the  purpose  of  preventing  accidents,  each  large 
passenger  snip  should  carry  a  smsdl  but  powerful  steam- 
boat or  launch,  and  in  foggy  weather  this  steam-launch 
should  be  sent  on  a-head  some  few  hundred  yards,  beinff 
connected  with  the  passenger  ship  by  means  of  a  rope  and 
a  flexible  telegraphic  cable  providea  with  an  electric  bat- 
tery, so  that  uie  signal  or  messages  might  be  continually 
transmitted  from  one  to  the  other.  The  steam-launch 
•hcMild  also  carry  an  electric  or  other  strong  light,  and 
be  provided  with  a  powerful  steam- whistle  or  fog-horn. 
On  meeting  with  ice  or  vessels,  or  unexpectedly  approach- 
ing the  coast,  it  would  be  oomparativcuy  easy  to  stop  the 
steam-launch  and  give  warning  in  time  to  save  the  pas- 
senger ship  from  danger. 

It  is  to  be  understood  that  I  would  have  exactly  the 
the  same  precautions  used  on  board  the  passenger  ship 
as  at  present,  including  a  slackening  of  speed,  a  care- 
ful lo^-oat,  sounding  of  fog-horn,  ringing  of  bells,  &c., 
but  in  addition  to  this,  and  as  an  extra  precaution,  I 
would  have  the  pilot-launch  in  front  The  steam-whistle 
or  fog-horn  of  the  launch  might  be  made  to  emit  a  much 
more  powerful  sound  than  the  similar  instruments  in  use 
on  board  of  passenger  steamers,  and  thus  without 
annoying  the  passengers  give  better  warning  to  approach- 
ing vessels. 

With  regard  to  our  ships  of  war,  many  of  them  are 
already  provided  with  steam-launches,  and  therefore  the 
extra  expense  incurred  in  the  adoption  of  the  proposed 
plan  would  be  very  light— I  am,  &c., 

JoHx  Nbwlands,  F.C.S. 
Saererlo  d«  Pierrefondi,  Department  Oise,  France, 
Oct  SOth,  1875. 


Sir, — With  reference  to  the  sinking  of  the  Vangttardj 
and  occurrences  of  a  like  nature  tsling  place,  I  beg 
respectfully  to  make  the  following  proposition. 

I  suggest  that  all  ships  should  be  provided  with 
a  series  of  steel  i^tes  (made  like  those  we  see  for 
shutting-up  shop  windows),  placed  completely  around 
the  outside  of  the  vessel,  flush  with  Uie  aeok,  and  to  be 
made  to  run  on  grooves,  or  ribs  downwards,  at  certain 
intervals,  and  to  be  worked  by  simple  machinery  in- 
dependently, so  that  in  the  event  of  a  hole  in  the  side 
or  bottom  of  the  ship,  that  compartment  may  be  rolled 
downwards  to  exclude  the  water  to  such  an  extent  as  to 
^ow  the  pumps  to  work  effectually  and  carpenters  to 
^  up  the  breach.  Clever  engineers  may  devise  means 
to  supply  further  aid,  should  it  so  happen  that  the 
breach  had  occurred  on  the  groove  or  rib  itself;  I  only 
xespectftilly  ofTiur  the  suggestion.— I  am,  &c., 

Cosmo  Qt,  Lootx,  M.D.,  8aivM»n.Miy'or,  H.P. 

I0f  yietoria-aqoare,  Orotvenor.gardeos,S,W». 
October  28th,  1876. 


PXAT. 

SDi,-4n  lookinff  through  the  artiole  '"Peat,"  in  Mr 
Simmonds*  valuable  work  on  "*  Waste  Products*'  (187S)» 
I  do  not  find  any  notice  of  what  I  consider  one  of  ito  most 
important  uses,  vis.,  its  application  in  bnilding.  as  ex- 

Eed  to  me  not  long  ago  by  an  old  and  valued  Mend 
ate  Charies  Bowclifie,Esq.,  of  Milverton,  Somerset), 
his  own  experience  in  moro  than  one  house  that  he 
had  built  or  altmd,  and  in  whioh  he  had  also  seen  its 
perlaot  success.  I  cannot,  I  think,  do  better  than 
copy  part  of  a  letter  which  I  received  from  that  gentle- 
man, in  answer  to  inquiries  I  made  after  having  a  oon- 
versation  with  him  on  his  use  of  peat  in  arohitecturo. 
The  letter,  dated  20th  August,  1875,  says,  «<  I  did  not 
sufficiently  inform  you  of  the  great  value  and  impor- 
tance, in  my  estimation^  which  peat  ma^  assume  as  a 
building  material,  especially  for  the  interiors  of  houses 
of  all  descriptions,  from  the  highest  mansion  to  the 
lowest  cottage. 

"  Let  me  first  enumerate  its  very  great  recommenda- 
tions. Used  in  partitions,  it  fills  them,  and  stops  fire  from 
running  (as  in  the  ordinary  lath  and  plaster  ones)  from 
the  bottom  to  the  top  of  the  building ;  it  stops  sound 
between  rooms ;  it  is  so  light  that  it  may  be  placed  any- 
where, as  lath  and  plaster,  but  not  brick  or  other  filled 
partitions,  may  be ;  it  is  a  bad  conductor  of  heat  and 
consequently  is  always  of  the  sam<)  even  dry  temperature, 
and  it  does  not  attract  damp ;  it  stops  vermin,  rats,  mice, 
&C.,  wbidi  do  not  attempt  it,  as  they  find  no  hollow  to 
run  or  lodse  in ;  the  space  between  floor  and  ceilings 
may  be  filled  with  it  to  stop  sound.  It  is  generally  a 
very  cheap  material,  the  best  for  this  purpose  being  the 
upper  becii,  sponger,  fibrous,  and  light,  the  most  worth- 
less for  fuel ;  and  it  requires  neither  laths  nor  rails  in 
building  it  up;  it  takes  plaster  very  quickly,  as  it 
absorbs  the  wet  of  the  mortar  and  soon  becomes  dry. 
It  may  be  used  for  any  interior  building  or  partitioning. 
I  used  it  in  the  partition  of  my  house  at  Stogumber, 
both  on  the  ground  and  upper  floor,  in  the  year  1820, 
and  they  may  now  be  seen  as  flrm  and  gooa  as  when 
they  wero  built;  then  the  upper  partitions  do  not  rest  on 
the  under,  but  simply  on  joists. 

**  I  should  cut  it  from  the  peat  bog  in  regular  lines  and 
thicknesses  and  sizes,  such  as  might  be  required  for  any 
special  purpose.  For  partitions,  from .  three  to  four 
and  half  inches  thick,  and  18}  inches  by  4}  inches 
in  length  and  breadth,  to  be  used  alternatdy,  so  as  to 
bind  well  together,  with  perhaps  a  stay  or  band  of 
}-inch  board,  at  every  three  or  four  feet  high,  fostened 
to  the  usual  uprights,  so  as  to  afford  moro  perfect 
stability,  though  perhaps  that  would  not  be  necessary. 
Each  turf  should  be  laid  with  very  little  mortar,  as 
bricks  would  be  in  a  partition. 

'^Partitions  aro  now  filled,  sometimes  with  sawdust, 
which,  if  a  hole  occurs,  will  soon  run  out ;  or  shavings, 
which  aro  most  dangerous  in  case  of  a  firo ;  turf  will  not 
flame,  it  only  slowly  smoulders,  communicating  a  warn- 
ing by  its  smell,  when  a  jug  will  soon  extinguish  it  It 
is  very  stranffe  that  it  has  not  yet  been  utilised  for  such 
purposes,  and  I  think  I  am  not  wrong  in  believing 
that  it  only  requiros  to  be  introduced,  for  its  great  value 
for  building  purposes  to  become  known  and  appreoi« 
ated."— I  am,  &c.,  W.  0.  Tr«vblyaic. 

WftlUogtOD,  NortbnmberUnd,  3rd  NoTemb«r,  1876. 


The  soundings  for  the  submarine  tunnel  between 
England  and  France  are  being  carried  on  actively.  They 
are  at  this  moment  directed  to  the  part  of  the  stratu  near  the 
Englisb  coast,  at  a  few  miles  from  the  shore.  Each  evening 
the  vsssel  which  carries  the  Commission  returns  to  Dover, 
Cal^,  or  Boulogne,  and  work  is  recommenoed  the  nextdjy. 
The  engineers  barged  with  that  important  labour,  MM. 
Larousse  and  Lavall^,  are  perfectly  saUsfisd  with  the  rssoMs 
obtained,  and  so  far  nothing  has  occurred  to  dsstroy  their  pus- 
visions  relative  to  i**    ' 
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MSETIirOS    FOB    THE    ZVSTTIHO    WEEK. 

ICoir.  ...Boyil  Geogxaphical,  Bnrlington-ffardau,  W.,  8^  p.iii. 

1.  The  Preaideiit'fl  opening  AddreM.     S.  Mr.  W.  L. 

Watts,  '*  Journey  aoroM  the  Vatna  TokuU,  Iceland." 
British  Architects,  9,  Oondoit-street.  W,,  8  p.m. 
Medical,  11,  Ghanao»-8treet,  W.,  8  p.m. 

Tqbb.  ...Civil  Bngineers,  35,  Great  Geonre-street,  Westminster, 
8.W.,  8  p.m.  Messrs.  B.  8.  Colley  and  B.  Sabine,  *"  On 
the  Pnenmatio  Transmission  of  Telemms." 

Statistical,  Somerset  Hoose-terraee,  w.C,  7}  p.m.  1. 
Inangoral,  by  Mr.  James  Heywood.  S.  Mr.  B.  G. 
Bavenstein,  '^Statistics  collected  at  the  Geographioal 
Congress  in  Paris."  8.  Dr.  W.  A.  Guy, «'  John  Howard's 
true  place  in  History." 

Zoological,  11,  Hanoyer-square,  W.,  8^  pjn. 

Wn>.  ...80CIETT  OF  AET8«  John-street,  Adelphi,  W.C,  8  p.m. 
Opening  Address,  by  Lord  Alfred  S.  Cborohill,  CShair- 
maa  of  Oonneii. 


1.  Mr.  T.  K. 
S   Ml  W.I. 


Wbd.  ...Geological,  Somersei-hoase,  W.C,  fluF-n* 

Thubb  ...Tinnean,  Bnrlington-honse,  W. 
Chemical,  Bnrlington-house,  1 
Morgan.  **  On  Ethyl  Phenyl 
Hartley,  **  On  the  presence  of 
in  Quarts  Cavities.''^  8.  Mr.  R.  H. 
to  the  paper  entitled  '  Monthly  Analytical 
of  the  Harrogate  ^>as,  1873.* "  4.  Mr.  IC. 
Muir,  **  On  certain  Bismuth  Oonroonada  "  S.  lb.  W. 
H.  PerUn,  **  On  the  formation  of  ConmnxJaa^O— ii , 
and  other  similar  Adds."  6.  Comrnnnicitiona  ttm^ 
Laboratory  of  the  London  InstitatioD,  (a)  **Oalk 
action  of  Potassic  Sulphite  on  the  halord  dctitatita  < 
Phenol,"  {b)**  Note  on  the  action  of  Nitzic  Add  on  To- 
bromophenol,"  byMr.  H.  B.  Ainilamig.  T.  Mr.  0.1. 
Beckett  and  Dr.  Wright,  **On  Narootibae,  Oetsnai. 
and  Hydroootaraiae."  8.  Dr.  GUdstooe  aad  Mr.Ubt, 
**  On  the  Decomposition  of  Alcohol  aad  its  Boi 
by  the  joint  action  of  Aluminium  aad  Its 
Compounds." 


CONTRIBUTIONS     TO    THE    READING-ROOM. 


The  Counoil   beg  to  acknowledge,  with   thanks  to   the  Proprietors,  the    regular  receipt  of  ^ 
following  Transactions  of  Societies  and  Periodicals  during  the  year: — 


Hoar. 

WBBKLT. 

Agricultaral  Ghizette. 

American  Journal  of  G^ 
Lighting. 

Architect. 

AthenaBum. 

Briti^  Journal  of  Photo- 
graphy. 

Builder. 

Building  News. 

Builders'  Weekly  Reporter. 

Capital  and  Lahour. 

Central  News. 

Chamber  of  Agriculture 
JoumaL 

Chemical  News. 

Colliery  Ouardian. 

Concoidia. 

CoimopoUtan. 

Draper. 

Electrical  News. 

Engineer. 

Engineering. 

Engineering  and  Building 
Timee. 

English  Mechanic. 

Farmer. 

Gkiceta  Industrial. 

Gkirdeners'  Chronide. 

Herapath's  Bailway Journal 

Irish  Builder. 

Iron. 

Journal  of  Ghis  lighting. 

Journal  of  the  Photographic 
Society. 

Land  and  Water. 

Les  Mondes. 

Metropolitan. 

Mining  JoumaL 

Moniteur  des  Arts. 

Musibal  Standard. 


Nature. 

Papermakers'  Circular. 

Pharmaceutical  Journal. 

Photographic  News. 

Produce  Markets'  Review. 

Queen. 

Railway  Senrice  Gazette. 

Revue  Scientifique. 

Sanitary  Record. 

School  Board  Chronicle. 

Schoolmaster. 

Sessional  Proceedings  of 
the  Social  Science  Asso- 
ciation. 

South  African  Dominion 
Budget. 

Temperance  Record. 

Warehousemen  &  Drapers' 
Journal. 

Workmen's  Club  Journal. 


PORTNIOHTLT. 

Brewers*  Ghiardian. 
Jeweller  &  Metal  Worker. 
Publishers*  Circular. 


MONTHLY. 

American  Artizan. 
Annales  du  G^nie  Civil. 
Atlantic  Monthly. 
Bayerisches  Indastrie-  und 

Gewerbe-Blatt 
Bookseller. 

Brainard's  Musical  World. 
British  Mail. 
Bulletin     de    la     Society 

d'Encouragement     pour 

rindustrie  Nationale. 
Bulletin     de    la     Soci^t 

Imperiale       Zoologique 
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Bennett,  Sir  J.,  dtec.,  sshool  buildings,  Ac,  26 
Bergthell,  J.,  peptr,  tribal  tttles,  Kafir  Uw, 

and  emigration  movements  in  Natal,  470 
Bfetemer  steamer  fsee  '*  Channel  Passage") 
Biddle,  Mr.,  dtec.,  mercantile  marine  of  Great 

Britain,  326 
Birch,  Mr.,  diee.,  Llernur't  system  of  tom 

drainage,  463 
Blmlnghsin  science  college,  361 
Blesett,  Qen.,  disc.,  Nsftal,  480 
Blackburn,  Henry,  paper,  art  of  popultr 

illustratlen,367 
Black  Forest,  clooli  mskl'^g  In,  299 
blackie,  Mr.,  di*e,  pyntphone,  996 


BluMhard,  Mr.,  disc.,  advnoet  to  photo- 
graphic sdenca,  60S 

Blasting  agsots,  modem,  ftftr,  ▲.  Mobel, 
611 

Blow-pipe,  new  portable,  UUere,  J.  Lesther- 
barrow,  407 ;  J.  BIppMey,  610 

Booca,NoTM  0M:-^> 
Brittoh  metric  arithmstio,  946 
History  and  praotloe  of  tha  teoosts,  131 
Ksramte  art  of  Japan,  790 
PUwts,  their  natural  growtk  oM  ona- 

meotal  trwtment,  131 
SotaaUio  Lowlon,  181 
Sob  awl  earth  as  great  foiooa  to  iiemliitry, 

133 
Ure*s  dictionary  of  arts,  ■aaoihotarBS  and 
•ommeree.  773 

Bordeaux,  pronsslonal  efliiwtlsa  l»«  63 

Bosnia,  resources  of,  890 

Botly,  W..  disc.,  opening  adJvOlB  cT  Indian 
Section,  189  ;  protection  of  shipe,  A«  ,  from 
flra,  384;  agricultural  laki  easpevlmeots, 
496 ;  agricultural  statistics  of  ladla,  606; 
tougfaeosd  glass.  638;  annual  uisoiing^  130 

Brackenbury.  Migor ,  mter,  on  drill,  091 

Brady,  Sir  A.,  mee^  proteetloii  for  taiven- 
Uons,40 

Btamwell,  F.  J.,  award  of  8osisty*s  medal  to, 
738 ;  paper,  protestkm  Ibr  Inveoslons,  34, 
103 ;  report  on  Grantban*a  stenm  tmrn-car, 
728 ;  lectures  oa  *^  some  fisrms  of  thaiBodsra 
steam  engtaes  (see  **  Cantor  LecUnree  **) 

Branson,  Mr.,  dke.,  mUk  aad  the  Adoltera- 
tion  Act,  396 ;  fo  d  adulterattoo.  408 

Brassey,  Thomas,  M.P.,  mercantile  marine 
of  Ckeat  Britain,  370 

Bremaer,  Mr.,  diee.,  agrtouHurnl  slatisttes  of 
India,  606 

Brick  making  machinery  m  HoUand,  300 

Bridgee,  in  Fhmee,  63 

Briggs,  Dr.,  ditc.,  factory  systsm  la  India, 
664 

,  T.,  IsMsr,  agrieultnal  statlsHos  of, 

643 

Bristol,  sugar  trade,  H.  T.  Chomberlaln  on, 
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Csliibmia,  silk  in,  SSft 
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Chadwlek,  Edwin,  C.B.,  deputation  on  drill 
in  schools,   469  ;  tetur^  762 ;  oddrew,  on 
presenting  testimonial  to  E.  C.  Tufbell, 
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